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A1.0 EXECUTIVE SUMMARY

2 United Nuclear Corporation's (UNC) Mining and Milling Division, the

3 Applicant, with division offices in Church Rock, New Mexico, hereby seeks

4 a renewal of the Uranium Mill License for its Northeast Church Rock

5 (NECR) Uranium Mill. The mill has been in operation since 1977 and

6 presently operates in conjunction with two underground mines currently

7 owned and operated by the Applicant. Ore from other sources has been and

8 may continue to be processed in the mill.

9 AI.l BACKGROUND INFORMATION

10, Al.1.1 Mill Description and Location

11 The mill is located in a sparsely populated, semi-arid area northeast of

12 Gallup, New Mexico, (Figure Al-I) in Section 2, Township 16 North, Range

13 16 West, of McKinley County.

14 The mill employs the conventional acid leach, solvent extraction process

15 which produces a semi-refined uranium compound commonly referred to as

16 ,yellowcake." The U3 08 content of the processed ore has ranged from

17 about 0.035 to about 0.381 percent with a mean of about.0.12 percent.

18 The mill has a design throughput capacity of 4,000 tons per day. (TPD)

19 and is currently operating at a reduced capacity of about 36,000 tons

20 per month or 1,200 TPD. To date, the mill has produced about 7.2 million

21 pounds of yellowcake with an associated throughput of .3.1 million tons of

22 ore.

23 A1.1.2 Tailings Management

24 The processing of the uranium ore results in yellowcake. However, after

25 processing, the great majority of the ore consists of coarse and fine

26 solids and slimes which are commonly referred to as mill tailings. UNC.

27 transports the tailings in slurry form to its disposal area about one-

28 half mile southeast of the mill. The tailings disposal area receives

29 about 4,000 TPD of material under the maximum throughput. The

12/31/81
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1 tailings transported to the pond are separated by cycloning into the

2 coarse and slimes fractions. The coarse material is used as beach

3 material along cross dikes and as "backfill" in the Applicant's mine

4 northwest of the mill.

5 To date, the tailings disposal area has received about 3.1 million tons

6 of tailings. Of this, about 200,000 tons have been backfilled in the

7 Applicant's NECR mine, and 2.9 million tons have been disposed of in the

8 tailings disposal pond area. The total area currently occupied by tail-

9 ings as of December 1981 is about 100 acres. The tailings area is sepa-

10 rated, as shown in Figure AI-2, into the north, central, and south areas

11 with two associated borrow pits. The central area is bounded by two

12 cross dikes separating it from the north and south areas. The Applicant

13 is initiating a neutralization procedure to enhance the chemical quality

14 of the tailings slurry in all three areas.

15 UNC has also initiated a groundwater monitoring and pumpback system as

16 part of its activities related to the Applicant's Ground Water Discharge

17 Plan. The program has reduced the extent to which seepage is occurring

18 from the tailings area.

19 A1.1.3 Operational History

20 The mill has continued operation since mid-June, 1977 with one

21 interruption from mid-July to late October, 1979. The tailings

22 impoundment structure breached on July 16, 1979. The breach has had no

23 permanent impact on surface waterways or alluvial wells downstream from

24 the mill.

25 Since October 1979, the mill has continued operation interrupted with

26 minor shutdowns principally for regularly scheduled maintenance. The

27 Applicant is currently operating in accordance with conditions and

28 stipulations in effect and enforced by NMEID.

12/31/81
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1 A1.2 ENVIRONMENTAL SETTING

2 Al.2.1 Geography and Demography

3 United Nuclear's Church Rock mill site is on an alluvial plain situated

4 near an arroyo. The surrounding terrain is varied consisting of

5 sagebrush/grassland lowlands and pinon/juniper vegetated uplands. Narrow

6 canyons, arroyos, steep cliffs, and mesas are common features throughout

7 the surrounding area.

8 The area surrounding the UNC mill is sparsely populated and about two-

9 thirds of the area population is American Indian. The regional

10 population has grown steadily since the fifties and continued growth is

11 projected through the year 2000.

12 Mining is an important component of the local economy; however, the local

13 unemployment rate is relatively high and personal income levels are far

14 below the national and state levels.

15 The great majority of the land areas in the region consists of rangelands

16 and-woodlands, and a large percentage of the region is Indian Trust and

17 government owned land.

18 Within a five mile radius of the site, most of the population is located

19 south of the mill along the Puerco River Valley and near Pinedale, New

20 Mexico. No substantial seasonal or transient populations occur in this

21 localized area.

22 Details on the Geography and Demography of the mill site are in the

23 Environmental Report Section Bl.O.

24 A1.2.2 Meteorology

25 The site area has an arid to semi-arid continental climate with more than

26 50 percent sunshine throughout the year. On an annual basis winds aver-

27 age about five miles per hour and most are from the south-southwest to
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1 southwest. Average daily temperatures range from about 14 degrees

2 Fahrenheit in January to about 87 degrees Fahrenheit in July. The

3 average relative humidity is about 55 percent.

4 Long term precipitation data from nearby Gallup, New Mexico, indicate the

5 average annual precipitation is 10.7 inches with most rainfall occurring

6 in July and August. Snowfall in Gallup averages 28.7 inches annually.

71. Details regarding the site meteorology are in Section B2.0 of the

8 Environmental Report.

9 AI.2.3 Hydrology

10 The surface water regime of the mill site is influenced by the arid to

11 semi-arid climate with its hot summers, cold winters, and relatively

12 small amounts of precipitation. Naturally, the Pipeline Canyon drainage

13 is ephemeral and flows only in response to summer thunderstorms.

14 Presently, treated mine water discharge from UNC and the nearby Kerr-

15 McGee mining operations provide a perennial flow of up to twelve cubic

16 feet per second (cfs). Pipeline Canyon arroyo converges with the Puerco

17 River which has a basin area of 588 square miles at Gallup, New Mexico.

18 The only surface water use of flows in Pipeline Canyon and the Puerco

19 River is watering of livestock. There are no surface water bodies,
20 diversions, or impoundments below the mill site and only one stock pond

21 upstream of the site. The peak discharge with a recurrence interval of

22 100 years was determined by applying the 100-year precipitation amount to

23 a runoff-producing model. The model used was the U.S. Soil Conservation

24 Service's triangular unit hydrograph method. The 100-year, 1, 6, and

25 24-hour storm amounts of 1.6, 2.1, and 2.7 inches, respectively, were

26 used to derive peak discharges of 2655, 2351, and 1711 cfs. The maximum

27 peak discharge of 2655 cfs was used in the U.S. Corps of Engineers' water

28 surface profile computer program to calculate the horizontal extent,

29 depth, and velocity of the 100-year flood within Pineline Canyon.

12/31/81



Al -5

1 Although the 100-year flood will touch the toe of the tailings contain-

2 ment structure-at one location, the velocity at this location is low

3 and should cause no damage to the embankment.

4 UNC has been monitoring radiological constituents of surface water in

5 Pipeline Canyon since 1975 and the Puerco River since 1979. On

6 July 16, 1.979, the release of tailings liquids caused the waterways to

7 carry elevated levels of radionuclides at all but one of the sites

8 downstream of the mill. The radionuclide levels returned to normal

9 several weeks after thespill.

10 The near surface groundwater system in the mill site vicinity is influ-

11 enced by the stratigraphy, recharge mechanisms, and aquifer charac-

12 teristics of the formations beneath the site. The formations underlying

13 the alluvium at the site consist of minor coal beds, shales, and

14 sandstones of Cretaceous Age. They principally consist of units of the

15 Mesa Verde Group, Crevasse Canyon Formation, and Upper Gallup Sandstone.

16 Members.

17 Details regarding the hydrology at the site are included in Sections B3.0

18 and C6.O of the Environmental Report.

19 A1.2.4 Geology and Seismology

20 The UNC Church Rock mine and mill lie on the southwestern margin of the

21 San.Juan Basin of the Colorado Plateau. Cretaceous age sediments that

22 underlie the site are marginal marine deposits, dipping and thickening to

23 the north. The Plateau Province is characterized by large scale flexural

24 folds which resulted from ancient faulting in the basement rock. This

25 faulting is no longer active. The hinges of the folds tend to be

26 fractured. Fracturing in the sedimentary strata is also attributed to

27 dewatering of rapidly deposited material. Fracturing does not appear to

28 be continuous through shale layers. The mill site overlies the Dilco

29 Czal Member of the Crevasse Canyon Formation, and the Gallup Sandstone.
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1 The alluvial deposits in the Canyon tend to include discontinuous strata

2 or lenses-of sand, silt, and clay.

3 Seismologic activity in the region is concentrated along the margins of

4 the Colorado Plateau, particularly along the boundary with Rio Grande

5 Rift to the east and along the Shear Zone to the south, both far from the

6 site. Within 200 km of the UNC Church Rock mill site, the largest

7. measured earthquake magnitude is 5.7 (Richter). The maximum magnitude

8 earthquake with an epicenter at the site is projected to be 5.75 to 6.0

9 (Richter), and is not considered likely. An estimated maximum seismic

10 loading coefficient estimated to be of 0.10 g (10 percent the

11 acceleration due to gravity) and is also considered unlikely. The site

12 is in Zone 2 of the Uniform Building Code or Seismic Risk Map.

13 AI.3 OPERATIONAL IMPACTS

14 A1.3.1 Monitoring

15 UNC performs operational radiological monitoring in accordance with NMEID

16 requirements. Radiological monitoring programs are done in three basic

17 sets;. Environmental, Mill and Occupational, and Breach-related.

18 Environmental air quality monitoring includes:

19 o dryer and packaging stack monitoring
20 (two stacks)

21 o ambient radon (eight locations)

22 o suspended particulates (eight locations)

23 o continuous gamma (eight locations)

24 Environmental water quality monitoring includes:

25 o surface water (two locations)

26 o groundwater (five locations)

27 o drinking water (mill supply)
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1 In addition, vegetation and soils environmental monitoring are done at

2 five and eight sites, respectively. Additional environmental monitoring

3 is also done as part of the discharge plan requirements using monitoring

4 wells.

5 Mill and occupational monitoring includes:

6 o suspended particulates (ten locations)

7 o radon daughter working levels (five
8 locations)

9 o mill alpha surface readings (numerous
10 locations)

11 o instantaneous mill gamma (116 locations)

12 o continuous gamma radiation (24 locations)

13 o personnel gamma radiation (various
14 personnel)

15 o Inhalation Exposure Reports (personnel in
16 yellowcake areas)

17 o bioassay (selected employees)

18 Breach-related monitoring includes:

19 o suspended particulates (three locations)

20 o surface water (five locations)

21 o alluvial-wells (five locations)

22 o vegetation monitoring (ten locations -

23 now discontinued)

24 o ambient radon (by NMEID - various
25 locations)

26 o sediment in Puerco River (various locations)

27 In addition to this radiological monitoring, non-radiological monitoring

28 includes meteorology and water quality determinations for surface and

29 groundwater and treated mine water discharge..
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1 Details regarding the monitoring program are in Section C8.0 of the

2 Environmental Report.

3 A1.3.2 Airborne Radiological Impacts

4 The computer code MILDOS was used to evaluate the predicted impact

5 occurring as a result of airborne emissions from the mill and tailings

6 disposal area. Results of the predictive model show all residents and

7 communities below the 500 millirem (mrem) annual limit related to Part 4

8 of the NMEID Radiation Protection Regulations when sources include mill

9 stack effluents, tailings, and radon and its daughter products. Howevýer.,

10 the MILDOS code indicates the predicted dose to the nearest resident from

11 only mill stack and ore piles in the mill area exceeds the 25 mrem annual

12 limit. UNC is in the process of developing a monitoring program to

13 determine if the predictive data is substantiated by actual monitoring

14 data.

15 Details regarding airborne radiological impacts are in Section C4..0 of

16 the Environmental Report.

17 A1.3.3 Waterways and Groundwater Radiological Impact

18 The impact of mill operations on waterways includes the distribution of

19 particulate and dissolved radionuclides lost in minor amounts from normal

20 mill operations. Since facility, structural, and disposal designs limit

21 the amount of material lost to the surrounding areas, these impacts are

.22 reduced. Another potential impact exists from the occurrence of an

23 accidental large scale event that releases radionuclides. Such an event

24 occurred in 1979 when the tailings impoundment breached and tailings

25 sands and liquids were released to the adjacent arroyo. While the

26 affected area extended for nearly 100 miles down the Puerco River to

27 Sanders, Arizona, no humans or livestock were harmed by the

28 incident. .Monitoring and analysis of the affects of the spill on water

29 and sediment quality in the waterways continues. There has been no

30 evidence of permanent impact on the waterways in the .ppriod following the

31 spill.
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I Seepage from the tailings area has locally impacted the groundwater

2 quality within the immediate vicinity of the impoundment. However, UNC

3 is embarking on a tailings neutralization procedure which will reduce

4 this seepage impact.

5 After the breach, five alluvial wells within 200 feet of the Puerco River

6 were sampled to determine if the downstream movement of tailings affected

7 water in the shallow alluvium. No impact has occurred to any of these

8 five wells.

9 Details of hydrologic impacts are in Section C6.0 of the Environmental

10 Report.

11 AI.3.4 Occupational Dose

12 Mill area working levels data show working levels (WL) consistently

13 less than 0.2 compared to a maximum permissible concentration (MPC) of

14 0.33 WL..

15 Inhalation exposures are also calculated for selected employees and in

16 all cases employees are within exposure limits. The mean of all employee

17 exposures is remaining constant at less than four percent of the annual

18 limit.

19 Bioassay data for employees show declines in mean uranium concentrations

20 from 0.034 mg/l in 1977 to 0.023 mg/I in 1980. Whole body dose as

21 determined on selected employees has increased from about 36 mrem/yr in

22 1977 to about 110 mrem/yr in 1980.

23 Details regarding occupational dose are, in Section C4.3 of the Environ-

24 mental Report.

25 AI.3.5 Long Term Impacts

26 UNC, in conjunction with the Soil Conservation Service, is currently

27 involved with attempts at investigating revegetation potential as part of
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I interim stabilization at the site. Five critical treatment units

2 have been evaluated.

3 Long term impacts related to permanent stabilization of the mill and

4 associated tailings facility have been evaluated in light of recent NMEID

5 regulations for protection for 200 years against erosion. UNC proposes

6 to provide a 26-inch cover over the tailings disposal area with recon-

7 toured slopes at less that six percent. Such a cover is calculated to

8 provide protection against water-induced sheet and rill and wind induced

9 erosion for a period in excess of 200 years. Along the embankment

10 areas, the slopes would approach 20 percent, but would be resistant to

ii water-induced erosion and the 200-year. flood event for a period in excess

12 of 200 years.

13 Reclamation costs including attempt at developing vegetation on the

14 tailings area are estimated to be about $3500 per acre for long term

15 stabilization.

16. Details regarding the long term impacts are in Section C9.0 of the

17 Environmental Report.
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A2.0 THE PROPOSED ACTION

2 United Nuclear Corporation's (UNC) Mining and Milling Division, the

3 Applicant, with division offices in Church Rock, New Mexico and

4 corporate headquarters in Falls Church, Virginia hereby seeks a renewal

5 of the Uranium Mill License for its Northeast Church Rock (NECR) Uranium

6 Mill. The mill has been in operation since May 1977 under Uranium Mill

7 License NM-UNC-ML. The mill presently operates in conjunction with two

8 underground mines currently owned and operated by the Applicant. Ore

9 from other sources has been and may continue to be processed in the

10 mill.

11 A2.1 MILL DESCRIPTION AND LOCATION

12 The mill is located in a sparsely populated, semiarid area about 16

13 miles northeast of Gallup, New Mexico (Figure Al-I). The mill and.

14 associated tailings disposal facilities are located in Section 2,

15 Township 16 North, Range 16 West, of McKinley County, New Mexico. The

16 facilities associated with the milling operation are on land owned by

17 the Applicant. The mineral estate for Section 2 is owned by the State

18 of New Mexico. The Applicant holds a general mining lease on Section 2

19 from the Commission or of Public Lands.

20 The mill employs the conventional acid leach, solvent extraction process

21 which produces a semirefined uranium compound commonly referred to as

22 "yellowcake." Historically, the U3 0 8 content of the processed ore has

23 ranged from about.0.035 to about 0.381 percent with a mean of about 0.12

24 percent. The mill has a design throughput capacity of 4,000 tons per

25 day (TPD). It is currently operating at a reduced capacity of about

26 36,000 tons per month (TPM) (1,200 TPD). However, if there is an

27 increased demand for milling capacity, the throughput may be increased

.28 for design capacity.

29 In its first years of operation, the mill has produced about 7.2

30 million pounds of yellowcake (U 3 0 8 concentrate).with an associated
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I throughput of 3.1 million tons of ore. The estimated yellowcake

2 production to date, after further processing to nuclear reactor fuel,

3 has yielded about 203 billion trillion kilowatt-hours of electricity.

4 An equivalent amount of electricity generated from fossil fuels would

5 require burning about 200 million barrels of oil or about 50 million

6 tons of coal.

7 A2.2 TAILINGS MANAGEMENT

8 The processing of the uranium ore results in yellowcake, coarse and fine

9 solids, and slimes commonly referred to as mill tailings. UNC trans-

10 ports the tailings in slurry form to its disposal area about one-half

11 mile southeast of the mill. The tailings disposal area receives about

12 4,000 TPD of coarse material and slimes under the maximum throughput.

13 The tailings transported to the pond are separated by cycloning into the

14. coarse. (greater than.l00 sieve mesh) and slimes (less than 100 sieve

15 mesh) fractions. The coarse material is used as beach material along

16 the periphery of the facility and, in addition, an average of about 400

17 TPD are recovered and used as "backfill" in the Applicant's mine north-

18 west of the mill.

19 To date, the tailings disposal area has received about 3.1 million tons

20 of tailings. Of this, about 200,000 tons have been backfilled in the

21 Applicant's NECR mine and 2.9 million tons have been disposed of in the

22 tailings disposal pond area. The total area currently occupied by tail-

23 ings as of December 1981 is about 100 acres. The tailings area is

24 separated as shown in Figure Al-2 into three areas or cells with two

25 associated borrow pits. The central area is bounded by two cross dikes

26 separating it from the north and.south cells. Coarse tailings and

27 slimes. .have been primarily deposited only in the central area (cell)

28 since October 1979, with liquid effluent pumped or flowing into the two

29 borrow pits for additional aerial evaporation. As noted in Section

30 A1.0, the Applicant is in the process of initiating a tailings neutra-

31 lization scheme. This will enhance the chemical quality of the slurry
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1 and, in conjunction with buildup of coarse tailings in the south area,.

2 will allow deposition Of neutralized solution in all three ponds (cells)

3 and the two borrow pit areas.

4 UNC in conjunction with New Mexico Environmental Improvement Division

5 (NMEID) has initiated a groundwater monitoring and pumpback system to

6 intercept the movement of contaminants in the vicinity of the entire

7 tailings disposal area. This seepage control system is described in de-

8 tail in documents associated with the Applicant's Ground Water Discharge

9 Plan (GWDP-152).. To date, the interceptor pumping wells have demon-

10 strated that tailings-related seepage can be intercepted and returned to

11 the tailings area. The pumpback schemes are now reducing the extent to

12 which groundwater contamination is occurring from the tailings area.
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A3.0 BACKGROUND INFORMATION

2 A3.1 OPERATIONAL HISTORY

3 UNC began construction activity at the site in 1975. Approval of the

4 original license application was granted on May 3, 1977 and milling

5 operations began shortly thereafter.

6 During the first four months of operation, the mill processed about

7 2,000 TPD. In September 1977, the mill throughput was increased to

8 about 3,000 TPD and, again in 1978, it was increased to its current

9 capacity of 4,000 TPD. The basis for this license's environmental

10 report assumes a maximum capacity of 4,000 TPD.

11 The operation has continued since initiation with one major inter-

12 rUption. On July 16, 1979, a breach in the tailings impoundment struc-

13 ture occurred, resulting in the release of an estimated 93 million

14 gallons of tailings liquid and about 1,100 tons of solids to the

15 Pipeline Canyon arroyo, some of it transported off UNC's property. The

16 breach resulted in mill shutdown. Milling operations resumed in

17 October, 1979.

18 In late 1979, seepage of tailings-related contamination was suspected

19 north of the tailings area. As noted in Section A2.2, UNC has subse-

20 quently installed a series of monitoring and pumping wells north of and

21 within the impoundment. This system of wells has been used to identify

22 and intercept tailings-related contamination from the source area.

23 Initial activities related to this program have been addressed as part

24 of the Applicant's GWDP-152. The seepage interception system and neu-

25 tralization program are discussed in the GWDP.

26 The mill is, as of November 1981, producing about 67,500 pounds of

27 yellowcake per month with the tnill operating two and one-third days per

28 week.
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I A3.2 LICENSING HISTORY AND CURRENT STATUS

2 The Applicant submitted its original Mill License Application on July

3 16, 1976, with its associated Environmental Report (ER) on August 25,

4 1976.. The original License for the mill has been amended several times

5 as documented in Table A3.l(1) The Applicant's license has an "expira-

6 tion", date of January 31, 1982.

7 The Applicant is currently operating in accordance with.conditions

8 andstipulations in effect and.enforced by theNMEID. Regular site in7-

9 spections have been made by NNEID representatives and any variances from

10 license conditions as noted, have been corrected and appropriate changes.

11 made in operating procedures. Numerous reports are submitted to. and re-.

12 viewed by NMEID in association with continuing operations.

13 Permits related to the NECR operation include:

14 GWDP-63- Backfilling
15 GWDP-152 - NECR Operations
16 NPDES - Mine Water Discharge (NECR).

17 NPDES - Mine Water Discharge (OCR)

18 The license conditions and ammendments are given in Table A3..1.

1Some of the Applicant's Amendments were made without notice or hearing.

By listing the amendments, the Applicant is not acknowledging the legal
validity of some of the amendments.

1.2/31/81.



a
r
0



BI-I

BI.0 GEOGRAPHY.AND DEMOGRAPHY

2 Bl.1 GEOGRAPHY

1 UNC's Church Rock Mill *is located about 16 miles northeast of Gallup,

2 New Mexico in McKinley County. The mill and tailings storage area are

3 located in Section 2 of Township 16 North, Range 16 West. The Kerr-

4 McGee Navajo Uranium Mine is located about one mile north of the UNC

5 site. The mill site, county boundaries, adjoining land ownership, and

6 the towns as regional population centers within several counties are

7 shown in Figures BI-I and BI-2. The aerial photo in Figure AI-2 shows

8 details of the mill, company property, tailings disposal area, and

9 exclusion area fenced boundaries.

10 The UNC mill is situated above *an alluvial plain near the bottom of

11 northeast- to southwest-trending Pipeline Canyon. An arroyo flows

12 through this canyon southwestward to a point about 2.5 miles southwest

13 of the mill site where it joins the Rio Puerco. Ram Mesa, located about

14 1.25 miles south of the mill, is a predominant feature of the local

15 landscape. The steep slopes of the mesa rise over 400 feet above the

16 canyon bottom to a maximum elevation of 7400 feet above sea level.

17 The area surrounding the mill site consists of sagebrush/grassland low-

18 lands. and pinyon/juniper vegetated uplands. Narrow canyons, arroyos,

19 steep cliffs, and mesas are common features throughout the surrounding

20 area.

21 The elevation at the mill site is approximately 6980 feet above sea

22 level. The Cebolleta Mountains lie to the southeast of the mill site,

23 some distance away. The Zuni Mountains are approximately 20 miles away

24 located to the south of the site, and the Chuska Mountains lie to the

25 northwest.
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1 B1.2 DEMOGRAPHY

2 BI.2.1 Regional Demography

3 UNC's Church. Rock operation is located in McKinley County, New Mexico.

4 The county occupies 5,461 square miles in the northwestern portion of

5 the state. Apache County, Arizona adjoins McKinley County to the west.

6 Gallup, the county seat, had a population of 18,161 in 1980, accounting

7 for 33 percent of the county's total population.

8 McKinley County and the state of New Mexico are sparsely populated. The

9 1980 population density of McKinley County was 10.1 persons per square

i0 mile as compared to 10.7 persons per square mile in the state and 62.7

.11 persons per square mile in the entire United States.

12 McKinley County, like the state of New Mexico, is culturally diverse

13 with 66 percent of the county's 1980 population being American Indian,

i4 including Navajos, Zunis, and Hopis. Twenty-six percent of the county

15 population was Anglo-American in 1980 and 14 percent was of Spanish ori-

16 gin. Part of the Navajo and Zuni Indian reservations are located within

17 the county.

18 Population totals for Gallup, McKinley County, the state, and the nation

19 are presented in Table Bl.l. Gallup, the county, and the state all grew

20 at substantially greater rates than the nation as a whole between 1.970

21 and 1980. In fact, the area has experienced a steady increase in popu-

22 lation since 1950. Rapid growth during the 1950's was stimulated by a

23 significant expansion of mining activities in the region. The growth

24 rate slowed, however, during the 1960's and the 16.1 percent growth ex-

25 perienced during this period is attributable to natural increase rather

26 than substantial immigration.

27 The area population continued to grow during the 1970's as uranium

28 mining development expanded. By 1978, the county population was nearly

29 55,000, an increase of almost 13,000 since 1970. Many of the smaller
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1 communities in the county experienced extraordinary growth during this

2 period.

3 B1.2.2 Population Projections

4 Population projections for the state, Gallup, McKinley County, and

5 neighboring Valencia (recently divided into Valencia and Cibola coun-

6 ties) and San Juan counties are presented in Table Bl.2. A comparison

7 of the projected 1980 population and the actual 1.980 count shows that

8 the state population was underestimated by 2..3 percent, the McKinley

9 County population was overestimated by 11.9 percent, the Valencia County

10 population was underestimated by 9.3 percent, and the San Juan County

11 population was underestimated by 2.0 percent. Population projections

12: prepared by the University of New Mexico, Bureau of Business and Econo-

13 mic Research, in 1972 underestimated the state population by .11.2

14 percent and the McKinley County population by 14.5 percent. It is

15 expected that the projections presented in Table B1.2 are in the same

16 range of accuracy.

17 B1.2.3 Employment and Income

18 New Mexico and McKinley County 1980 employment data are presented. in

19 Table B1.3. Nearly 75 percent of the McKinley County civilian labor

20 force is occupied in government, mining, and wholesale and retail trade.

21 The importance of.mining to the regional and state economy is emphasized

22 by understanding that McKinley County mining activity employs almost 16

23 percent of the state's total mining labor force. Compared to the entire

24 state, relatively few McKinley County workers are occupied in finance,

25 insurance, and real estate.

26 Total employment in McKinley County increased 21 percent between 1972

27 and 1980. The October 1981 county unemployment rate (9.5 percent) is

28 higher than that of both the state (6.9 percent) and the seasonably

29 adjusted rate for the nation (8.3 percent) as of 1981. Recent changes

30 in unemployment may render past data unrepresentative of current

31 conditions.
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1 Per capita personal income in McKinley County increased 171 percent

2 between 1969 and 1979 (Table B1.4). This compares with a 163 percent

3 increase in the state and a 137 percent increase in the nation during

4 this period.: Nevertheless, the 1980 average income level in McKinley

5 County was 38.5 percent belowlthe national level and 27.9 percent below

6 the state level..

7 B1.2.4 Land Use and Ownership

8 Over 97 percent of the land area of McKinley County is rangeland having

9 a low carrying capacity or commercial-or noncommercial woodland (Table

10 BI.5). All other individual land use types constitute a very small

11 percentage of the total county land area.

12 About 17 percent of the land area of McKinley County is privately owned.

13 About 62 percent of the county is Indian Trust land and about 21 percent.

14 is state and federal land (University of New Mexico, 1972).

15 B1.2.5 Study Areas

16 Two separate study areas are evaluated in this report. The larger area

17 is an 80-kilometer (50-mile) radius circle centered on the UNC mill

18 (Figure BI-3).. Communities located within this area, for which there

19 are recent published population data, and their populations are listed

20 in Table BI.6.. These data were tabulated for use in the MILDOS code to

21 perform the radiological assessment described in Section C4.0.

22 The population totals presented on the New Mexico portion of Figure BI-3

23 were estimated from 1980 U.S. Census Bureau Enumeration District (ED)

24 maps. ED maps were not readily available for the Arizona portion of the

25 80-kilometer study area. Totals for the Arizona sectors were estimated

26 by calculating the density of the rural population within Apache County.

27 The area of Apache County within the study area was calculated, and this

28 total was multiplied by the density value. For the Arizona sectors, the

29 rural population was assumed to be evenly distributed. Community popu-

30 lations were then added to the appropriate sector totals.
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1 The smaller study area is an eight-kilometer (five-mile) radius circle

2 centered on the UNC mill. (Figure'B1-4). Almost all of the northern one-

3 half of this area lies within the Navajo Reservation and much of. the re-

4 mainder of the area is under Indian ownership. This area was segmented

5 as shown in Figure B1-4 and, on July 9, 1981, an aerial reconnaissance

6 survey of the area was conducted to collect demographic and land use

7 data. All permanently occupied housing units in the area were identi-

8 fied. An estimate of the population of the area was obtained by

9. multiplying the number of occupied units (.148) by 5.5, the average

10 number of inhabitants per household in the Navajo Nation in 1.970 (Faich,

11 1981). The.estimated population of this study area is 814. The

12 locations of garden plots, livestock.ponds and tanks, windmills, and

13 livestock enclosures were also. noted for use ip the preparation of the

14 radiological assessment.

15 Most of the population in the eight-kilometer radius study area is

16 located generally south of the UNC mill site in the vicinity of the

17 Puerco River Valley and Pinedale, New Mexico which is located about

• 18 three miles from the mill. One exceptionwis a cluster of homes located

19 to the north of the mill.. Dwellings typically occupy the lower eleva- I

20 tions in the area and housing clusters often occupy narrow canyon

21 bottoms. Settlements in the study area typically consist of conven-

22 tional single family homes and mobile homes accompanied by hogans,

23 outbuildings', and stock enclosures..

24 There are no substantial seasonal or transient population variations in

25 the smaller study area.
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1B2.0 METEOROLOGY

2 The site area has an arid to semiarid continental climate with more than

3 50 percent sunshine throughout the year. On an annual basis, winds arre

4 moderate and from the west-southwest. Most precipitation occurs in the

5 late summer with generally dry conditions persisting year-round. A

6 detailed description of meteorological conditions is presented in this

7 section and a description of on-site and off-site meteorological moni-

8 toring procedures and equipment is presented in Section C8.3.

9 B2.1 JOINT FREQUENCY DISTRIBUTION

10 The joint frequency distribution is described by wind speed, wind

.11 direction, and atmospheric stability. Table B2.1 presents.the joint

12 frequency distributions and Figures B2-i through B2-13 present the

13 monthly windroses based on the National Weather Service (NWS) data for

14 the period from January 1976 to December 1980 at Gallup. These are data

15 which have a joint recovery of 90 percent or more. They show that on an

16 annual basis most winds are from the west-southwest at approximately

17 seven miles per hour during neutral to stable conditions. Stable condi-

18 tions (Classes E and F) occur approximately 44 percent of the time at

19 Gallup, indicating limited diffusion potential. Mixing and dispersion

20 take place during unstable conditions (Classes A, B, and C) which occur

21 approximately 23 percent of the time. Neutral conditions (Class D)

22 occur 33 percent of the time. During the winter season, winds are from

23 the west-southwest, and winds predominate from the west-northwest during

24 the summer.

25 The on-site data collected by UNC from May 1977 to April 1978 are pre-

26 sented in Tables B2.2 through B2.4. These data show that winter winds

27 at the site are predominately from the northeast and summer winds are

28 predominately from the southwest. On an annual basis, winds average

29 about five miles per hour and most are from the south-southwest to

30 southwest with an additional component from the northeast. The south-

31 west to northeast direction in which the winds blow is partially a
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1 result of funneling through the valley which is also oriented southwest

2 to northeast.

3 B2.2. MIXING DEPTH HEIGHTS

4 The best available monthly average mixing height depth information for

5 the site area was determined by Holzworth (1972). The annual average

6 morning mixing depth height for the mill site is 1,213 feet above ground

7 level and the annual average afternoon mixing depth height is 8,820 feet

8 above ground level.

9 B2.3 TEMPERATURE AND HUMIDITY

10 Long-term temperature data collected at Gallup are presented in Table

11 32.5 and show that the annual average temperature is approximately 49

12 degrees Fahrenheit, The maximum daily average temperature (87 degrees

13 Fahrenheit) typically occurs in July' and the minimum daily average tem-

14 perature (14 degrees Fahrenheit) is expected in January.. The extreme

15 maximum temperature observed during the 1938. to 1960 period of record

16 was 99 degrees Fahrenheit, and. the extreme minimum for the same time

17 period was -23 degrees Fahrenheit. Only slight variances are expected

18 for temperature values at the site as compared to the meteorological

19 station at Gallup. Since the elevation of the UNC site is less than

20 600 feet higher than the Gallup NWS meteorological station, temperatures

21 are only slightly lower at the site..

22 Table B2.6 summarizes relative humidity data for the site area. The

23 average annual relative humidity is approximately 55 percent with the

24 minimum'monthly average relative humidity occurring in May (33 percent)

25 and the maximum monthly average relative humidity occurring in January

26 (75 percent).

27 B2.4 PRECIPITATION

.28 Precipitation data, recorded by the NWS at the Gallup station from 1938

29 to'1960, 'are summarized in Table B2.7. The UNC site should experience

30 approximately the same quantity and frequency of precipitation as the
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1 Gallup meteorological station since the valley walls and the. distance

2 between the site and the monitoring station have only a minor influence

3. on precipitation. The annual average precipitation is 10.7 inches,

4 while the greatest seasonal precipitation was observed in the summer

5 (6.3 inches) and the minimum in the winter (4.4 inches). The maximum

6 extreme daily precipitation was 1.9 inches in 19.54.

7 Gallup's annual average quantity of snow and sleet is 28.7 inches with

8 the maximum monthly average being 6.8 inches in December. The extreme

9 monthly quantity'of snow and sleet, is 17.8 inches and the extreme daily

10 quantity is 8.0 inches. Gallup typically can expect approximately 33

11 days per year with precipitation equal to or more than 0.1 inch, but

12 these days are not generally consecutive.

13 B2.5 SEVERE WEATHER

14 Long-term, adverse weather conditions are rare in the UNC site vicinity,

15 however, the site is subject to brief, but rare cloudbursts which can

16 produce localized runoff. No tornado has been observed in the site area

17 and effects from Gulf Coast hurricanes are limited to possible brief

18 localized heavy 'rainfall. . Winter storms are not usually accompanied by

19 Severe-winds so the chance of blizzards or deep snowdrifts is slight.
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B3.0 HYDROLOGY

2 B3.1I SURFACE WATER

3 B3.I.I Introduction

4 The UNC Church Rock Mill is located west of the Continental Divide in

5 the Puerco River Basin. This basin and other major: drainage areas are

6 part ofithe Little Colorado River Basin, as indicated in Figure B3-1.

7 The following sections provide descriptions of the hydrology and hydro-

8 meteorology of the region, surface water features,, estimates of the 100-

9 year flood and the resulting floodplain, and comparisons of surface

10 water quality data with appropriate standards.

11 B3.1.2 Previous Work

12 Several studies have been devoted to assessing the surface water condi-

13 tions at the UNC site. A major source of information is-the Church Rock

14. Uranium Mill Environmental Report (ER) (UNC, .1976). In this document,

15 the discussions on surface water drainage basins, impoundments, usage,

16 and flood flows were based on information provided by a separate study,

.17 (Shomaker, 1974). The ER also presents data on the chemical composition

18 of the mine discharge fluid as sampled in the receiving arroyo. More

19 recent information on discharge chemical composition is available in

20 UNC'.s quarterly Discharge Monitoring Reports (DMR). Surface flow

21 entering Section 2 primarily consists of mine water released from the

22 UNC and Kerr-McGee Mines. The UNC quarterly DMR's are sampled at a pond

23 upgradient from where the Kerr-McGee water *enters the arroyo which is

24 upstream of Section 2. Thus, the flow entering Section 2 is not nec-

25 essarily reflected in UNC's quarterly DMR's.

26 B3.1.3 Regional Hydrology and Hydrometeor0logy

27 The UNC site west of the Continental Divide is on the Colorado Plateau

28 (Figure B3-l). This region is characterized by numerous mesas, buttes,

29 and plateaus interspersed with steep gullies and arroyos. The smaller

30, drainages flow only as a result of intense rainfall events or snowmelt.
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1 Only the larger drainage basins have either intermittent or perennial

2 flow.

3 Two U.S. Geologic Survey (USGS) gaging stations exist in the mill site

4 vicinity, one of which •lies directly on the North Fork Puerco River

5 downstream of the confluence with Pipeline Canyon (Figure B3-2). This

6 gaging station was moved about five miles downstream in June 1981. The

7 location, operating period, drainage area, and recorded flows from the

8 two gaging stations are given in Table B3.1. The larger basin has

9 experienced periods of no flow while *the smaller basin has had base flow

10 throughout its two-year period of operation (USGS, 1981). The major

11 part of this flow originates from the Applicant's and Kerr-McGee's mines

..12 which release water into Pipeline.Canyon, a tributary of the North Fork

.13 Puerco River.

14 The climate of the area is classified as arid to semiarid continental

15 with hot summers and cold winters (U.S. Department of Commerce, 1972).

16. Seasonal and daily variations in temperature are large. Mean annual

17 temperature is 49 degrees Fahrenheit with extremes ranging from 99 to

18 .- 23 degrees Fahrenheit. Mean annual precipitation for this region is

19 10.7 inches with 43 percent of this amount occurring in the period of

20 July through September. Most of the summer precipitation is derived

21 from thunderstorms of short duration but high intensity. Precipitation

22 during the winter months (December through February) falls mostly as

23 snow but amounts only to net 2.1 inches. Monthly average Variations in

24 relative humidity range from about 33 percent in May to about 75 percent

25 in January.

26 B3.1.4 Drainage Basin and Surface Water Body Characteristics

27 The .UNC site lies within Pipeline Canyon, a minor basin connected to the

28 North Fork Puerco River Basin (Figure B3-2)... The Pipeline Canyon Basin

29 above the UNC: site has a drainage area *of 18. 7 square miles while, just

30 below the site, it has an area of 20.2 square miles (Figure B3-3). The

31 North Fork Puerco River Basin above the confluence of Pipeline Canyon
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1 drains 280 square miles. The Pipeline Canyon Basin above the UNC

2 boundary has a maximum relief of about 700 feet. Upland areas consist

3 of relatively flat mesas with extremely steep sideslopes. Channel

4 slopes vary considerably (0.0054 to 0.0347 feet per feet) and are depen-

5 dent on local bedrock controls (SAI, 1980a).

6 There are no known surface water bodies, diversions, or control struc-

7 tures below the mill site within Pipeline Canyon. Above the mill site,

8 one impoundment is capableof storing approximately ten acre-feet of

9 runoff. The impoundment is used for both erosion control and livestock

10 watering. There are also settling ponds for the mines upstream.of

11 Section 2.

12 There are no surface water users, with the exception of stock watering,

13 directly adjacent to the North Fork Puerco River for at least ten miles

14 downstream from the UNC site. The alluvium of the valley is recharged

15 by storm runoff and is tapped by several shallow wells. for domestic and

16 stock watering purposes. Since this water is technically groundwater,

17. the shallow alluvial wells are discussed in Section B3.2.

18 B3.1.5 Flood Flows

19 The peak discharge of the 100-year flood was determined for the Pipeline

20 Canyon Basin starting at a point just below the mill site. The precip-

21 1itation amounts for the 100-year storms with durations of 1, 6, and. 24

22 hours were determined through the use of. the NOAA precipitation fre-

23 quency atlas for New Mexico (U.S. Department of Commerce, 1973). These

24 amounts, adjusted for area reduction factors, are presented in Table

25 B3.2. A computerized version of the U.S. Soil Conservation Service's

26 (USSCS) triangular unit hydrograph was used to distribute the precipita-

27 tion over time according to the graph shown in Figure 21-2 of the USSCS

28 National Engineering Handbook, Section 4, Hydrology (1972). The USSCS

29 method uses basin soil and vegetative cover characteristics to derive a

30 curve number (CN) that relates to the basin's runoff producing poten-

31 tial. It uses basin geometry such as maximum relief and longest*
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1 drainage path. to calculate a synthetic triangular hydrograph. The

2 computer program applies the. 100-year storm to this synthetic unit

3 hydrograph and calculates the runoff hydrograph.

4 Input values for this method consisted of a CN of 80, basin area of 20.2

5 square miles, longest drainage path of.30,000 feet, and maximum relief

6. of 700 feet. The results of the 100-year peak discharge calculations

7 are presented in Table.B3.2. The short-duration storms produced higher

8 peak discharges because the higher intensity of rainfall produced

9 ,relatively more runoff in a short period of time.

10 B3.1.6 Floodplain Determinations

11 The Hydrologic Engineering Center's (1976.) water surface profile com-

12 puter program, HEC-2, was used to calculate the surface width, eleva-

13 tion, and flow velocities of the 100-year flood within UNC's property.

14 *The HEC-2 program solves backwater curves for both subcritical and

15 supercritical flows. Input requirements include digitized channel and

16 overbank area cross sections, channel and overbank roughness coeffi-

17 cients, distances between cross sections, channel slope, and the stream-

18. flow (Hydrologic Engineering Center, 1976).

19 The Pipeline Canyon channel area of interest extends from 200 feet

20 upstream of the northern UNC Mill site boundary to the southern bound-

21 ary. The total distance along the channel is 6,900 feet. The width of

22 the area varies from about 1,000 to 2,000 feet. In the upstream por-

23 *tion, above UNC property, the channel extends across the entire valley.

24 Throughout theUNC property, the channel is bounded on the west by the

25 valley wall and on the east by the tailings disposal site embankments.

26 Fourteen cross sections defining this area were provided by Koogle and

27 Pouls Engineering as described in the SAI, 1980a report. Two additional

28 cross sections were digitized from the 1980 1 inch equals 200 feet,

29 two-foot contour interval topographic map of the mill site. This

30 brought the total number of cross sections to 16. The locations of the

31 cross sections are provided in Figure B3-4.
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1 The resistance to flow is characterized by the Manning coefficient "n.".

2 An "n" value of 0.030 was used for the main channel area and an "n" of

3 0.060 for the overbank regions. The overbank value of 0.060 was chosen

4 since this area has a large number of irregular land features produced

5 from the development of the site.. These irregularities will cause a

6 large amount of energy loss and therefore the high "n" value was chosen.

7 The 100-year flood of 2,655 cubic feet per second as shown in Table B3.2

8 for the one-hour storm was used for the maximum flood flow discharge.

9 In performing the HEC-2 computations, the channel was divided into two

.10 segments. This segmentation was required because of the extreme break

11 in slope between.Cross Sections 7 and 8 caused by a bedrock control

12 point (Figure B3-5). Below Cross Section 7, the steep channel slope

13 results in supercritical flow. Above Cross Section 8, the flow is sub-

14 critical. Critical flow conditions were assumed at Cross Sections 7 and

15 8 because of their closeness to the point where the slope changes.

16 Table B3.3 lists the water surface elevations, widths, and velocities of

17 each cross section along with the elevation of the toe of the embankment

18 separating the channel and tailing disposal area. The 100-year flood

19 will inundate the toe of the embankment at Cross Section 11 by a small

20 amount (Figure B3-6). Because the velocity of the flow at this far edge

21 is low, about 2.7 feet per. second, little damage would result. To

22 ensure that the toe of the embankment is not scoured, stabilization of

23 the embankment toe by riprap would be adequate. A possible source of

24 riprap could be sandstone excavated from Ram Mesa.

25 B3.1.7 Water Quality

26 UNC has analyzed surface water samples at the site since the preopera-

27 tional program began in 1975. Five surface water sampling locations

28 were included as part of the original license requirements. In addi-

29 tion, samples were taken for radiological analyses following the breach

30 in July 1979.
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1 Surface water flows in the mill site vicinity represent the discharge

2 effluent from dewatering at the adjacent mining operations. This fluid

3 is the only measurable flow in Pipeline Canyon except for precipita-

4 tion or snowmelt event. Weekly samples are collected and analyzed for

5 quarterly DMR submittals. Tables B3.4 and B3.5 list the specific con-

6 stituents and their concentrations measured for the period April 1980 to

7 March 1981 at two sampling sites. Kerr-McGee mine water enters the

8 arroyo downgradient from the sampling points and upgradient from Section

9 2. Table B3.4 represents samples collected downstream from the ion

10 exchange plant at the NCR Mine and is shown as Sampling Site M-1 in

11 Figure. B3-7. The data listed in Table B3.5 were derived from samples at

12 the OCR Mine collected downstream of the treatment system outlet. This

13 location is noted in Figure B3-7. The UNC monitoring for Sampling

14 Sites M-1 and M-2 are listed in Table B3.6.. All measured quantities

15 exceeding the discharge limitations have been noted (USEPA, 1980,

16 Personal Communication) and have been discussed and alleviated at

17 the mine sites.

18 Radiological constituents of surface water in Pipeline Canyon and North

19 Fork Puerco River have been measured by UNC since 1975. Since July

20 1979, following the breach, sampling has been done in the:Pipeline

21 Canyon, the North Fork Puerco River, and the Puerco River. These

22 samples were taken by UNC personnel as part of the radiological

23 monitoring program (Section C8.0).

24 The results of the radiological monitoring program are given in Tables

25 B3.7 through B3.13. Ra-226 levels were above 30 pCi/l on June 11 and

26 December 22, 1976 at Site SW-3 and on December 22, 1 976 at Site SW-5.

27 These concentrations occurred before UNC and Kerr-McGee installed the

28 present mine discharge treatment facilities. The New Mexico water

29 quality regulations for groundwater at place of nearest use are;shown in

30 Table B3.14, although not directly.applicable to surface flow.
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1 The tailings liquid release on July 16, 1979 caused elevated concen-

2 trations of U-238, Ra-226, and Th-230 at Sites SW-5, RWS-25, RWS-26, and

3 RWS-27.'. Sites SW-3 and "Above~the Falls" were upstream of the tailings

4 release location and were' not affected. Site RWS-28 is about 36 miles

5 downstream of the mill'. The concentration at Site RWS-28 on July' 16,

.6 1979 for radionuclides was below groundwater standards on an annual

7 basis as a result of dilution and sorption. Samples collected 12 days

8 later on July 27, 1979 showed that radionuclide concentrations had

9 decreased to prespill levels at all sites.

10 B3.2 GROUNDWATER

11 B3.2.1 Introduction

12 Hydrogeological investigations have been ongoing at the UNC Church Rock

13 site since 1974. Currently, UNC is continuing work at the site. UNC

14 submittals related to their GWDP summarize results of all investigations

15 that have been conducted. The GWDP submittals should be referred to for

16 the results of the data submitted to NMEID to date, and continuing

17 studies.

18 The purposes of the previous and continuing studies have been to evalu-

19 ate the local hydrogeological system. To date, the GWDP submittals

20 provide the most recent assessment of hydrogeological conditions at the

21 site..

22 The Qualitative Analysis of Water Level Changes in Wells Near the Cen-

.23 tral Tailings Area at the UNC Church Rock Mill (SAI, 1981c), the Updated

24 Seepage Analysis--April 28, 1.981 - May 10, 1981 (SAI, 1981d), and the

25 GWDP Volume IllAddendum (SAI, 1981e) provide most recent published

26 hydrological' information. Again, it is noted that ongoing work at the

27 UNC site is continuing to provide refinement to the existing data base.

28 These refinements will be included in future submittals to NMEID related

29 to the GWDP. The following section summarizes the available, data

30 sources related to an assessment of hydrogeologic conditions at the

31 site.
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1. B3.2.2 Previous Investigations

2 The' initial assessment of local hydrogeological conditions at the site

3 was made by Shomaker (1974). It. includes a well inventory compiled from

4 state records and identifies domestic wells. Characteristics of perti-

5 nent formations underlying the site were summarized from published

6 reports.

7 The ER (UNC, 1976) incorporates Shomaker's .(1974) report and summarizes

8 primary sources of hydrogeological information. The ER also describes

9 formation characteristics and water use within the study area. This

10 GWDP includes.a comprehensive site history. and a description of present

11 mill practices, site geology and hydrology, monitoring plans, and

12 reclamation plans.

13 In March 1981, SAI studied the time history of water level fluctuations

14 in wells immediately surrounding the central tailings area. The purpose

15 of the study was to detect seepage from the. central tailings area as

16 reflected by increasing well water levels. An update of this report

17 was made in May of 1981 based on.data gathered between February 28 and

18 May 10, 1981 (SAI, 1981d).

19 B3.2.3. Regional Setting

20 The UNC Church Rock-Mill is located on the southern rim of the San Juan

21 Basin. This basin is a structural depression covering an area of ap-

22 proximately 30,000. square miles at the eastern edge of the Colorado

23 Plateau. The basin is filled with a very thick sequence of marine

24 transgression and regression'sedimentary deposits, some of which outcrop

25 at the Church Rock Mill site."' Several formations within the basin, such

26 as the Westwater Canyon Member, are recharged at relatively' elevated:

27 outcrops around the basin rim.

28 B3.2.4 Site Hydrogeology

29. The Church Rock Mill and tailings ponds are located within Pipeline

30 Canyon. Flow in the canyon is naturally ephemeral but presently has

12/31/81



B3-9

I flow due to treated mine water it receives from UNC and Kerr-McGee

2 mining operations. Local bedrock consists of Cretaceous sedimentary

3 deposits which generally dip to the north. Detailed geology of the site

4 is in Section B4.0, although pertinent information is included in this

5 section as related to the groundwater regime.

6 The alluvium at the Church Rock Mill site ranges from 20 to approxi-

7 mately 140 feet in thickness (SAI, 1981e). It consists of clays, silts,

8 and sands commonly deposited in graded or poorly sorted lenticular

9 bodies. The beds underlying the alluvium consist of sands, shales, and

10 coals of the Upper Cretaceous Mesa Verde Group. Those pertinent to the

11 local. hydrogeologic regime are:

12 o The Dilco Coal Member of the Crevasse Canyon
13 Formation;

14 o The Upper Gallup Sandstone, including the
15 Torrivio Sandstone; and

16 o The Upper D-Cross Tongue of the Mancos Shale.

17 In certain areas, these beds are in direct hydrologic contact with

18 the alluvium because the alluvium was deposited on an angular uncon-

19 formity (Figure B4-7).

20 The Dilco Coal Member consists of fine- to medium-grained sandstones,

21 siltstones, carbonaceous shales, and coals. It is generally 110 to 150

22 feet thick and has a sharp contact with the underlying Upper.Gallup

23 Sandstone. As discussed in Section B4.0, recent studies have indicated

24 some of the sandstone previously thought to be in the Dilco has now been

25. identified as the Torrivio Sandstone of the Upper Gallup Formation. The

26 sandstone is referenced, where pertinent, as the Dilco/Torrivio.

27 The Upper Gallup Sandstone ranges from about 40 to 120 feet thick at the

28 site. It has been divided, below the Dilco/Torrivio Sandstone, into

29 three zones of different lithologies. From top to~bottom, they are:
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1 o Zone 3 is a medium- to coarse-grained sandstone
2 with occasional thin beds of shale. It has a
3 very sharp contact with Zone 2.

4 o Zone 2 consists of shale and coal with an under-
5 clay. It is 15 to 20 feet thick and has a grada-
6 tional contact with Zone 1..

7 o Zone I is a very fine- to fine-grained sandstone
8 with argillaceous sandstones and carbonaceous
9 stringers from 40 to 75 feet thick.

10 The Upper D-Cross Tongue of the Mancos Shale consists of shale with

11 minor siltstone beds and fine-grained sandstone. It underlies the

12 Upper Gallup Sandstone and the contact between these beds is gradational

13 and interfingered.

14 The remaining formations below the mill site are not significant to dis-

15 cussion. It should be noted, however, that the major source of water

16 for the UNC milling operation is the Westwater Canyon Member of the

17 Morrison Formation. This aquifer is about 1,400 to 1,600 feet deep and

18 consists of 250.to.300 feet of sandstone interbedded with shale.

19 B3.2.5 Groundwater Use

20 In 1974, a general study of the geology and hydrology of the Church Rock

21 Mill site was conducted (Shomaker., i974). At. that time, -there were 13

22 wells and one spring within a four-mile radius of the mill site. Figure

23 B3-8 provides the locations of these wells and spring, while Table B3.15

24 provides well and spring descriptions. The wells tapped the valley

25 alluvium, the Westwater Canyon Member of the Morrison Formation, and the

26 Dalton, Dakota, and Gallup. Sandstones. Water from these wells is used

27 for domestic purposes and for watering livestock. Presently, UNC. and

28 Kerr-McGee mining operations are using water from the West.water Canyon

29 Member of the Morrison Formation for drinking water.

30 B3.2.6 Monitoring, Extraction, and Interception Wells

31 Details of the hydrology and geochemistry of groundwater at the mill

32 site have been acquired through the installation of an extensive system
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1 of monitoring, extraction, and interception wells., As of December 1980,

2 there were 43 central pond extraction wells, 28 contaminant boundary

3 identification wells, and 100 other monitoring wells. Table 4.1 of

4 the GWDP (SAI, 1980a) provides the characteristics of these wells and

5 Figure C6-1 of this report shows the well locations. As of December.

6 1981, over 200 wells have been installed at the site and field investi-

7 gations are continuing related to the GWDP studies.

8 The central pond.extraction wells form a ring around the central region.

9 They are completed with a 4.5-inch I.D. PVC and are all suitable for

10 pumping contaminated water from the central cell region. Three of these

11 wells (303, 323A, and 335) were .tested to determine aquifer character-

12 istics. Test results . are summarized in Section B3.2.7 of this report.

13 The results of the tests were used to determine which.wells would be

14 used as extraction wells and the rate at which they would be pumped.

15 Table B3.16 provides the characteristics of Wells. 303, 323A, and 335;

16 Figure B3-7 shows their locations.

17 The other monitoring wells on site are a variety of one- to four-inch

18 observation wells and piezometers. Results of the monitoring are dis-

19 cussed in Section B3.2.8. The well completion summaries of Monitoring

20 Wells GW-i,. GW-2, GW-3, GW-4, and GW-DI are presented in Table B3.16,

21 while Figure B3-7 shows their locations. These five wells have been

22 used by UNC as part of their radiological monitoring program (Section

23 C8.0).

24 Since submission of the GWDP in December of 1980 (SAI, 1980a), the NMEID

25 requested that UNC install a well system for intercepting seepage which

26 was migrating north from below the central pond area. Pumping tests

27 were performed in Wells 402 and 438 and the results are summarized in

28 Section B3.2.7 of this report. The locations of Wells 402 and 438 are

29 shown in Figure B3-7; Table B3.16 provides their completion summaries.

30 The design and operation of the interception system are provided

31 in detail in several of UNC's GWDP submittals. To date, it has been

12/31/81



B3-12

I demonstrated that the interceptor wells have been effective in con-

2 trolling flow in that area. Results are continuing to be evaluated
3 as part of the GWDP. investigations.

4 B3.2.7.. Formations

5 The water'bearing units which play an important role in the hydrogeo-

6 logic dynamics of the site are the valley alluvium and the Upper Gallup

7 Sandstone. Pumping tests have been run in Zones 1 and 3 of the Upper

8 Gallup Sandstone. Transmissivities calculated from Pumping Wells 303,

9 323A, and' 335, which are completed in the Upper Gallup Sandstone, range

10 from 11 to 3,000 square feet per day. Storage coefficients range from

I1 6 x 10-5 toi x i0" 1 .

12 Data from pumping tests performed in Wells 402 and 438, which are com-

13 pleted in Zone 3, were used 'to calculate major and minor transmissivity

14 values. The major .transmiss.ivity trends North 27 degrees West and is

15 340 square feet per day; the minor transmissivity is 205 square feet per

16 day. Storage coefficient is about 2 x 10-2. Water levels in the Dilco/

17 Torrivio Sandstone and in Zone 2 were monitored during the Zone 3 pump-

18 ing tests and indicated that there is no hydrologic connection between

19 these beds and Zone 3.

20 A potentiometric surface map has been constructed for Zone 3 of the

21 Upper Gallup.Sandstone (Figure B3-7). The potentiometric surface map

22 for Zone 3 was constructed from preliminary data taken in April 1981.

23 It shows a general east-northeast hydraulic gradient. However, flow

24 direction would be influenced by the anisotropy of the formation and,

25 therefore, should be in a more northeasterly direction than the

26 'potentiometric surface would indicate. The generally easterly flow in

27 Zone '3 indicates that'the point of recharge for this aquifer exists west

28 of the site, possibly the mine effluent water that flows down the

29 arroyo. Gradients associated with each of the zones of interest are

30 being continually evaluated as part of the ongoing GWDP studies.
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1 B3.2.8 Groundwater Quality

2 As part of its radiological monitoring program, UNC has been taking

3 water quality samples from five wells on a quarterly basis since January

4 1977. The results of the sampling program are listed in Tables B3.17

5 through B3.21. These results may be compared to the annual MPC for

6 releases beyond the restricted area (NMEID, 1980) which are presented

7 in Table B3.14. In the four and one-half years of sampling, there was

8 one instance in Well GW-4 where Ra-226 concentration in excess of the 30

9 pCi/l. This well is located in the restricted area.

10 Table B3.20 shows that this was an isolated incident as most Ra-226

11 concentrations are less than 2.0 pCi/l. Total uranium concentrations

12 ranged from 3.0 pCi/l in Well GW-3 to 190 pCi/l in Well GW-4, below the

13 MPC. Th-230 concentrations ranged from 0.14 pCi/l in Well GW-1 to a

14 maximum of 36.3 pCi/l in Well GW-2. The MPC for Th-230 is 2,000 pCi/l.

15 Discussion of the status of continuing investigations is summarized in

16 Section C6.2, Impacts on Groundwater, and in the GWDP documents pre-

17 viously referenced.

18 Following the breach in July 1979, the U.S. Public Health Service and

19 UNC have been sampling five alluvial wells that are within 200 feet of

20 the alluvial channel to a distance of about 30 miles downstream from the

21 site. These wells were selected because they were being used for domes-

22 tic and stock water. Results of radiological monitoring from these

23 wells are presented in Tables B3.22 through B3.26. As described in

24 Section C6.2., the spill has not had any permanent impact on the alluvial

25 well water quality.
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B4.i0 GEOLOGY AND SEISMICITY

2 B4.1 PREVIOUS WORK

3 The mill site has been the subject of some of the most intense and

4 _comprehensive geology studies performed in this country. These studies

5 have been based upon extensive drilling at or near the site, geotech-

6 nical testing, field observations, and photogrammetric analysis of

7 stereographic aerial photography, as well as examination of publicly

8 available literature and mapping.

9 Several geologic and seismologic studies to assess the feasibility and

10 environmental consequences of the UNC Church Rock Mill have been con-

11 ducted over the past five years. Geologic studies are included in

12 the GWDP (SAI, 1980a) and the Southeast Evaporation Pond Design Report

13 by Civil Systems, Inc. (CSI,. 1980). These reports are supplemented by

14 reports to UNC by Sergent, Hauskins and Beckwith (SH&B) (1974, 1976a,

15 1976b, 1978); SAI (1980b); SAI and Bearpaw Geosciences (1980); and the

16 Applicant's earlier ER on the Church Rock, New Mexico Uranium Mill and

17 Mine (UNC, 1976), as well.as upon primary sources.

18 The GWDP incorporates detailed stratigraphic description of the units

19 occurring at or directly beneath the mill site. The data are based in

20 part on the Seepage Study (SAI, 1980b) and primary.sources. Structural

21 geology is based on a detailed study of the. Church Rock area geology

22 (SAI and Bearpaw, 1980).

23 The Southeast Evaporation Pond Design Report (CSI, 1980) includes

24 .. analyses of site seismicity and consequences. The report addresses the

25 tectonic framework of the Colorado Plateau, and the structural basis for

26 regional seismicity, and estimates the seismic potential of the region

27. and site, based on historical and structural data. Similar seismic

28 studies are also included in SH&B (1976a and 1976b) and SAT and Bearpaw

29 (1980).
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1 Geologic discussions are included in the reports of SH&B (1974, 1976a,

2 1976b, 1978), along with geotechnical studies relating to Church Rock

3 and the potential for seepage beneath the site. These reports contain

4 mainly stratigraphic details and a description of the alluvium at the

5 site. The SH&B (1978) report contains a brief seismic history and

6 estimates of the maximum intensity earthquake and the peak horizontal

7 ground acceleration for the site.

8 The Seepage Study (SAl, 1980b) contains a brief discussion of the

9 tailings disposal site geology. Cross sections and core logs based on

10 earlier drilling by SH&B are also included.

11 The structural geology of the area was studied extensively in the

12 Geology of the Churchrock Area, New Mexico (SAI and Bearpaw, 1980),

13 which also contains stratigraphic descriptions of the Mancos Shale and

.14 overlying formations at or near the site. Photo lineations were analy-

15 zed, and regional and local patterns were overprinted in the site area.

16 UNC's ER (1976) contains an exposition of site stratigraphy, areal

17 geology and structure, and seismicity. An historical summary of seismic

18 activity in the region (within a 200-mile radius) and an estimated peak

19 horizontal ground acceleration (0.lg) are given.

20 Major conclusions of these studies are summarized below in Sections B4.2

21 and B4.3 and formulate the scope of investigations for this section. In

22 the final section (B4.4), seismologic data from the Southeast

23 Evaporation Pond Design Report (CSI, 1980) and SH&B (1978) are compared.

24 B4.2 GEOLOGY OF THE UNC CHURCH ROCK SITE

25 B4.2.l Regional Geologic Setting

26 The Church Rock Mill site lies in the Colorado Plateau physiographic

27 province. The geomorphology of the Plateau region is characterized by

28 plateaus, escarpments, and canyons. The canyons are steep-sided and of
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1 variable width and depth. Volcanic extrusions and intrusions result in

2 the major topographic "irregularities" in a region otherwise distin-

3 guished by vast, flat-lying, lofty tablelands and benchlands (King,

4 1959). There are no large volcanic extrusions or intrusions within 20

5 miles of the site.

6 The Plateau incorporates several major structural elements as shown in

7 Figure B4-1, including the San Juan Basin in its eastern extent. The

8 Zuni Uplift, which demarks the southern boundary of the San Juan Basin,

9 forms the Chaco Slope to-the north. The:mill site is located on the

10 Chaco Slope which forms the southwestern rim of the San Juan Basin.

11 B.4.2.1.1 Regional Stratigraphy

12 The Colorado Plateau is underlain by sediments deposited by repeated

13 transgressions and regressions of a Mesozoic epicontinental sea. Many

14 of the formations can be traced over enormous areas on the present North

15. American continent, although regional variation is frequently apparent.

16 A stratigraphic column typical of the San Juan Basin region is shown in

17 Figure B4-2. Except for the alluvium, the stratigraphic units above the

18 Crevasse Canyon Formation are not present at the mill site. The

19 Jurassic Morrison Formation is themajor uranium ore-bearing formation

20 in the region.

21 B4.2.1.2 Regional Structure

22 The Colorado Plateau is bounded by the Rio Grande Rift on the east, a

23 broad region of right lateral movement (Walker Line, Texas Lineament) on

.24 the south, the Basin and Range Province on the west, and the Uncompaghre

25 and Wind River Range on the north. Structurally, the Colorado. Plateau

26 is characterized by very broadly folded strata, often resulting in

27 extensive monoclinal structures. The folding is accompanied by local

28 faulting. The monoclinal structures may result from flexure of

29 sedimentary layers draped over relief in the basement rocks. The

30 Colorado Plateau has a typical pattern of large structural basins and
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1 uplifts resulting from the broad folding of the strata. The San Juan

2 Basin and the Zuni Uplift are examples of these structures in the

3 eastern portion of the Plateau.

4 The San Juan Basin lies in the eastern region of the Colorado Plateau.

5 It is bounded by the Rio Grande Rift and the Nacimiento Uplift (Tertiary

6 volcanics) on the east, the Zuni Uplift on the south, the Defiance

7 Uplift on the west, and the San Juan Mountains (Tertiary volcanics)on

8 the north. Pre-Cambrian rocks are exposed on the normally faulted

9 southern edge of the Zuni Uplift. The outcrop patterns north of the

10 Zuni Uplift on the Chaco Slope show progressively younger formations

11 exposed toward the north (Figure B4-3) and strata dip of one to three

12 degrees to the northeast into the basin. The beds thicken and dip more

13 steeply toward the center of the basin (Figure B4-4).

14 Structural features in the Colorado Plateau include broad monoclinal

15 folding-and orthogonal fractures perpendicular to bedding.striking

16 north-northeast and west-northwest. The orthogonal feature is attrib-

17 uted to rapid sedimentation in the Colorado Plateau region during the

18 Cretaceous and Tertiary Periods, and the concommitant dewatering of

19 the sediments. Individual fractures in sandstones are not continued

20 through shales below the sandstones. Fractures in theshales are

21 generally tightly closed due to the weakness and ductility of the

22 shales under thestresses imposed by gravity.

23 Broad monoclinal folding in the Colorado Plateau is attributed to pas-

24 sive draping of the younger sediments over pre-existing relief in the

25. basement rocks. The relief in the basement rock is attributed to

26 ancient faulting. Local, very small faults have formed in brittle sand-

27 stone beds as the result of local extension across the monoclinal hinge

28 but are not continuous through the interbedded shales. A late

29 Cretaceous or early Tertiary age is strongly implied for the broad mono-

30 clinal folding. All of the, faults which shaped the late Cretaceous -

31 early Tertiary history of the region are syndepositional with the
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I original tectonics of the Colorado Plateau and are no longer active.

2 Studies of stream beds exposing Pleistocene sediments revealed no

-3 offsets, which implies any ancient faulting in basement rock has not

4 been activated in geologically recent epochs (SAI and Bearpaw, 1980).

5 B4.2.2 Site Geology

6 B4.2.2.1 Site Topography and Geomorphology

7 The UNC Church Rock site lies in the narrow alluvium-filled Pipeline

8 Canyon which drains into the North Fork of the Rio Puerco. Pipeline

9 Canyon transects the Chaco Slope, the southwestern rim of the San Juan

10 Basin. The alluvium in the relatively flatbottom valley abuts steeper

11 slopes composed of the Crevasse Canyon Formation or the Mancos Shale.

12 The bedrock-alluvium contact in the canyon is considered to be the pre"

13 Pleistocene surface of the valley.

14 B4.2.2.2 Site Bedrock Stratigraphy

15 Figure B4-5 shows the local stratigraphic column as determined at the

16 NECR Mine shaft. The site geology east of State Highway 566 is shown in

17 Figure B4-6. The mill site lies near the contact between the Dilco Coal

18 Member and the Upper Gallup Sandstone. The strata in the uppermost 200

19 feet underlying the tailings impoundment and north of the tailings im-

20 poundment are shown in the three sections in Figures B4-7A and B4-7B.

21 Likethe rest of the Colorado Plateau, the local stratigraphy reflects

22 marine marginal sedimentation.

23 The surface at the mill site is covered with talus and soil composed of

24 eroded Dilco Coal Member of the Crevasse Canyon Formation, or Mancos

25 Shale. At the site, the soil or talus is up to three feet thick, but

26 thickens toward the valley walls to 100 feet or more. This material

27 overlies the Dilco Coal Member of the Crevasse Canyon Formation or the

28 Upper Gallup Sandstone.
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1 Although the mine shaft collar penetrates the upper members of the

2 Crevasse Canyon Formation (part of the Cretaceous Mesa Verde Group), and

3 the surrounding mesas are capped by these units, the mill complex.rests

4 on the Dilco Coal, the lowermost member of the formation. The Dilco

5 Coal Member represents fluvial and paludal depositional environments.

6 The formation, up to 100 feet thick near the mill site and 300 feet

7 thick at the mine shaft, consists of three units. These are, in

8 descending order:

9 1. A sandstone, siltstone, and shale member;

10 2. A massive or cross-bedded sandstone; and

11 3. A lowermost carbonaceous shale, coal, and
12 sandstone unit.

13 This lowermost unit, underlying the alluvial valley at the mill site,

14 contains sandy or silty gray shales interbedded.with yellowish to gray

15 fine-grained sandstones. Two relatively continuous, one- to two-foot-

16 thick, shaly coal seams occur in this unit, as well as a petr0liferous

17 zone that varies in its stratigraphic position within this member.

18 Recent drilling..and geophysical. logging at the UNC site has indicated

19 the presence of the .Torrivio Sandstone of the Upper Gallup.Sandstone

20 Formation. Earlier investigations had, for the most part, identified

21 this sandstone as part of the. Dilco Coal Member (Billings, 1981). The

22 Torrivio Sandstone occurs between the base of the Dilco Coal Member and

23 the unit designated as Zone 3 of the Upper Gallup Formation. It is

24 present in some areas at the site but has been eroded elsewhere.

25 Investigations related to the continuing GWDP studies at the site are

26 providing more definitive data on the extent and thickness of this

27 sandstone. For clarity the Torrivio Sandstone is referred to as the

28 Dilco/Torrivio where there has been a sandstone unit identified near the

29 base of the Dilco Coal Member.
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1 The Dilco Coal interfingers with the underlying Cretaceous Gallup Sand-

2 stone. This unit represents coastal and paludal deposition coincident

3 with *the regression of the Mancos sea. The Gallup Sandstone occurs as

4 an Upper and Lower Member., with the Upper D-Cross Tongue of the Mancos

5 Shale lying stratigraphically between the two members. The Upper Gallup

6 Sandstone including the Torrivio Sandstone outcrops at several locations

7 in the vicinity of the mill site. In the sections shown in Figures B4-

8 7A and B4-7B, the Upper Gallup Sandstone below the Torrivio Sandstone is

9 divided into three zones.. These are:

10 o Zone 3 - Uppermost; a coarse-grained, gray,
11 arkosic sandstone unit, containing thin beds of
12 gray shale; sandstones are cross-bedded and
13 poorly cemented; very thin coal beds occur in the
14 the lower part of this unit; thickens to north-
15 east; and a westerly increase in grain size is
16 evident north of thetailings area in the valley.

17 0 Zone 2 - Middle; shale, coal, and underclay;
18 sharp contact with overlying strata; 15 to 20
19 feet thick; coal increases to the north of the
20 tailings area.

21 o Zone I - Lowermost; fine-grained sandstone and
22 argillaceous sandstone; gradational with overly-
23 ing unit; includes the beds of carbonaceous
24 shales and coal; increasing clay *and shale with
25 depth as the unit grades into the Mancos Shale.

26 In the immediate vicinity of the mill, the Upper Gallup Sandstone may

27 reach over 150 feet thick (Figures B4-7A and B4-7B). The underlying

28 Upper D-Cross. Tongue of the Mancos Shale~is not exposed at the site. It

29 is a thin- to medium-bedded shale with small amounts of silt, represent-

30 ing a marine transgression in this region. Underlying Cretaceous and

31 earlier strata are shown in Figure B4-4.

32 B4.2.2.3 Surficial Deposits Underlying the Tailings Impoundment Area

33.. The Pipeline Canyon alluvial valley contains loose sediments, ranging in

34 age from Pleistocene to Recent. The thickness of the alluvium varies

35 widely in short distances. Generally., the thickness increases in the
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1 valley north and south of the tailings impoundment. Locally up to 135

2 feet may be present. The alluvium overlies the Dilco/Torrivio Member of

3 the Crevasse Formation near the mill site. The alluvium/talus/soil

4 contact with the underlying formations is considered to be the pre-

5 Pleistocene valley floor.

6 Detailed sedimentological and stratigraphic investigations of the allu-

7 vial deposits in the Pipeline Canyon were begun as part of the tailings

8 impoundment.design (SH&B, 1974, 1976a, 1976b). Cross sections, based on

9 test borings in the alluvial valley are shown in Figure B4-8. The

10 deposits are usually cross bedded, composed of sandy and silty clays of

11 low to moderate plasticity, silty sands, sandy silt, and clayey sands.

12 Highly plastic clays occur in isolated lenses. The degree of cementa-

13 tion varies considerably and, depending on the water content of the

14 alluvium, their consistency varies from soft to hard, with the relative

15 firmness described, as moderately firm to firm (SH&B, 1974, 1976a,

16 1976b). Cross-sections (Figure B4-8) reflect the results of SH&B

17 boringstaken in the area. The alluvium thickens toward the middle of

18 the valley, reaching about 80 feet near the south end of the tailings

19 disposal area. Elsewhere, it may be as thick as 130 to 140 feet (SA!,

20 1981e).

21 B4.2.2.4 Site Structure

22 The site is within the province of three structural features, in

23 addition to the overprint of regional structures. These three

24 structural features are:

25 o Pipeline Canyon lineament
26 o Fort Wingate lineament
27 . 6 Pinedale monocline

28 The Pipeline Canyon lineament trends east-northeast from the northern

29 margin of the Zuni Uplift. It is believed to be a monoclinal fold.

30 The monoclinal fold is believed to have been formed by the passive
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I bending or draping of the young sediments over the structural relief

2 generated by faulting of basement rocks deep beneath the surface. The

3 Pipeline Canyon lineament is interpreted to be a result of a no longer

4 active tectonic system. An inspection of stream beds exposing

5 Pleistocene sediments revealed no.offsets, which implies any ancient

6 faulting in basement rocks has not been activated in geologically recent

7 epochsý. The Fort Wingate lineament is similar to the Pipeline Canyon

8 lineament in origin (SAI and Bearpaw, 1980).

9 The Pinedale Monocline passes to the northeast of the site. It is a

10 doubly hinged monocline, with structural relief of the upper surface

11 of the Dalton Sandstone between 60 and 125 feet. Most of this struc-

12 tural relief is compensated by thickening inthe Gibson Member. The age

13 of the Pinedale Monocline is upper Cretaceous. As noted earlier, local,

14 very small faults have formed in brittle sandstone beds as the result

15 of local extension across the monoclinal hinges, but are not continuous

16 through the interbedded shales (SAI and Bearpaw, 1980).

17 B4.3 SEISMOLOGY

18 The Church Rock site lies in the seismically quiet Colorado Plateau.

19 Historically, the seismic activity of this region has not been monitored

20 as extensively as other more active regions.

21 The majority of the seismic activity in the region is concentrated along

22 the borders of the Colorado Plateau Province which are 70 miles or

23 more from the site. As shown in Figure B4-9, earthquake epicenters are

24 concentrated in the Rio Grande Rift (near Albuquerque and to the south)

25 and along the southern Shear Zone (southwest New Mexico to northeastern

26 Arizona). Table B4.1 shows recent earthquakes within 125 miles (200

27 kilometers) of the site. No earthquakes of magnitude greater than 5.7

28 (Richter) have been recorded in this area. The Magnitude 8.0 earthquake

29 in northern Mexico (Figure B4-9) is over 500 miles from the site.

30 This event may have been related to the intersection of the southern

31 shear.zone and the Texas lineament, features which are not pertinent to
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1 the site. Nearer the site, within the Colorado Plateau Province,

2 seismic activity appears to be concentrated upon pre-existing basement

3 faults resulting in shallow focus earthquakes. Within the region, the

4 projected maximum seismic event may occur in the southern Rio' Grande

5 Rift. Here, the. 1906 Socorro quake, 160 miles from the site, is

6 estimated to be 6.0 to 6.5 on the Richter scale. A maximum 7.0 event is

7 projected for this area (CSI, 1980). The Albuquerque Basin is the

8 nearest seismically active zone to the site. It experiences frequent

9 microseismic activity and is most active at the northern and southern

10 ends of the basin. A maximum 6.5 event is projected for the entire

11 Albuquerque Basin (CSI, 1980). At UNC's site, the maximum projected

.12 earthquake magnitude is 5.75 to 6.0 along Pipeline Canyon lineament, but

13 the event is considered unlikely (CSI, 1980). The site is in Zone 2 of

14 the Uniform Building Code Seismic Risk Map. This suggests that damage

15 to quality buildings due to seismic activity would be negligible.

16 Damage to all other buildings will be slight to moderate due to likely

17 seismic events in the area.

18 B4.4 COMPARISON OF DATA

19 CSI (1980) suggests a seismic loading coefficient of ten percent of the

20 acceleration of gravity (0.1 g). This value is used in seismic analysis

21 of structures to determine the inertial force on a mass due to an earth-

22 quake. According to SH&B (1978), a coefficient of O.l.g would result

23 from a highly unlikely 5.0 magnitude event in the immediate vicinity of

24 the site. No earthquakes of this magnitude have been recorded within 50

25 miles of the site. According to SH&B (1978), the maximum values for the

26 site are more likely to be 0.02 g to 0.05 g. The tailings structure is

27 designed for structural stability and against liquefaction at values

28 greater than considered likely.
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Cl.0 MINING AND MILLING

2 This section describes mining and milling activities at the Church Rock

3 operation. The sections on mining are for informational purposes; not

4 for the purpose of regulation.

4 C1.1 MINING ACTIVITIES

5 UNC Mining and Milling's Church Rock operations lie on the western edge

6 of the Grants Mineral Belt.. UNC is currently operating two mines at the

7 Church Rock operation, NECR and OCR. Production at NECR is currently

8 taking place on Sections 34, 35 (Township 17 North, Range 16 West), and

9 Section 3 (Township 16 North, Range 16 West).. OCR is producing from

10 Section 17 (Township 16 North, Range 16 West). The host rock for

11 uranium mineralization at the Church Rock operation is the Westwater

12 Member of the Morrison Formation. The average thickness of the ore-

13 bearing member in the Church Rock area is 225 feet and is of Jurassic

14 Age.

14 C1.1.1 Northeast Church Rock

15 NECR operates two mining shifts and three-ore haulage shifts per day,

16 five days per week. The current mine production is about 1,250 tons per

17 day at an average ore grade of 0.120 percent U3 08 . The primary mine

18 shaft (Church Rock I) is a 14-foot-diameter, concrete-lined shaft 1,788

19 feet deep. The shaft is separated into three compartments, two for ore

20 hoisting and one for men or materials.. The 'Church Rock II shaft is'

21 located in the southern portion of the mine and used primarily as an

22 intake shaft and secondary escapeway.

23 Ore production is achieved in the active areas using a modified room-

24 and-pillar mining method. Ore is accessed.using a double-entry system

25 of intake and exhaust drifting. Trackless development throughout the

26 mine.is primarily Loader Haulage Drifting (L.H.D.). Trackless drifting

27 and pillar extraction are accomplished by jackleg. drilling and subse-

28 quent blasting in the ore zone~s. Ore haulage is achieved using a combi-

29 nation of two yard loaders, four-ton trucks, and drum slushers. Once
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1 blasting is completed, the broken ore is loaded into the truck with the.

2 front-end loader and hauled to strategically placed ore passses. Diesel

3 locomotives pulling five-ton side dump ore cars haul the ore from the

4 bottom of the ore pass to the trench. Ore at the trench is then hoisted

5 to the surface, sampled, assayed, and sent to the mill.

6 About 750,000 cubic feet per minute of fresh air is drawn into the mine

7 by six surface exhaust ventholes, through Church Rock I, Church Rock II,

8 and Venthole 5. The mine ventilation systems provide underground per-

9 sonnel with fresh air while removing radon gases, diesel fumes, and

10 blasting gases through a complex intake and exhaust network.

11 Mine waste is used whenever possible underground to backfill depleted

12 stoping. areas. In many cases, when physical underground backfilling is

13 not possible, tailings sand is used to backfill previously caved areas.

14 Moistened mine waste is used as fill to extend the level land area in

15 the Vicinity of the mine. After consolidation and revegetation, this

16 land.will become a permanent part of the landscape.

17 C1.1.2 Old Church Rock

18 OCR operates two production shifts per day, five days-per week. The

19 current mine production is 430 tons per day at an average grade of 0.119

20 percent U3 08 . OCR was abandoned and flooded by Phillips Uranium in

21 about 1956. Mine dewatering began by UNC Mining and Milling in October

22 of 1978.with production beginning in the spring of 1981. The primary•

23 production shaft is a 10-foot-diameter, concrete-lined shaft 815 feet

24 deep. OCR also uses a 7-foot-diameter shaft as an alternate escape-

25 way and exhaust shaft. The mine ventilation system at OCR is similar.

26 to NECR. Fresh air is drawn into the mine through the main production

27 shaft, with exhaust through the secondary shaft and small-diameter

28 venthole.
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1 OCR has been developed on the 485-, 645-, and 812-foot levels. Primary

2 ore production is currently coming from the 645-foot level. . The 812-

3 foot level is currently in a development mode and the 485-foot level was

4 totally extracted by Phillips in 1956. The ore body at OCR is very

5 narrow in plan view but thick in cross-sectional view.

6 The mining method used at OCR is very similar to NECR. OCR uses con-

7 ventional room-and-pillar mine design with ore haulage via rubber-tire

8 equipment on the stoping levels and locomotives on the track level.

9 C1.2 MILLING PROCESSES

10 C1.2.1 External Appearance of Mill

11 Figures C1-1 and C1-2 are plan views0of the mill operations showing the

12 mill building, the seven outside thickeners, the solvent extraction and

.13 leaching equipment, the garage and shop, the administration building,

14 and the ore storage areas. The mill facility is in a remote location,

15 approximately 16 miles northeast of Gallup, New Mexico.

16 C1.2.2 Mill Circuit

17 Currently, during normal operating.conditions the mill has a throughput

18 capacity of 4,000 TPD but currently the throughput is less than 2,500

19 TPD. Figures C1-3 and C1-4 illustrate the mill flowsheet sequence for

20 the production of yellowcake from raw ore. Tables C1.1 and C1.2 present

21 the material balance values at the mill and.Table CI.3 shows the

22 airborne effluents from the mill and storage pile. Figure CI-5 depicts

23 the quantitative input and output of the mill process under maximum

24 throughput capacity of 4,000 TPD. Also shown are the composition of

25 flow streams at each major step in the milling process.

26 The generalized process by which uranium is extracted from Church Rock

27 ore and is made into yellowcake is as follows (Figure Cl-2 area refer-

.28 ences are given in parentheses). Ore from UNC's two nearby underground

29 mines is transported to the mill by truck and dumped in the ore storage
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I areas (No. 10). Ore is delivered continuously to the grinding mill

2 building (No. 9) ground in a water medium forming a slurry, and then

3 piped to the leach tanks (No. 1). At the leach tanks the ore slurry is

4 brought in contact with sulfuric acid and sodium chlorate to dissolve

5 the uranium. This solution is delivered to the countercurrent decanta-

6 tion tanks (No. 2). where the dissolved uranium solution is separated

7 from the ore solids. The solids are disposed of at the tailings pond,

8 and the uranium-bearing solution is pumped to the solvent extraction

9 tanks (No. 7) for mixing with; an organic solution composed of kerosene,

10 isodecanol, and an organic amine. Uranium complexes with the organic

11 solution while the water solution, which carried the uranium to the sol-

12 vent extraction section, is pumped back to the countercurrent decanta-

13 tion tanks (No. 2).for recycling. The uranium-bearing organic solution

14 is piped to the stripping section where a solution containing ammonium

15 ions re-extracts uranium into a water solution. In the precipitation

16 section., ammonia is added to the uranium/water solution, precipitating

17 the uranium as uranyl hydroxide. This.product is dried, driving off

18 water and..ammonia, resulting in the final product, U3 08 concentrate

19 (commonly referred to as yellowcake), which is packaged and shipped

20 off-site.

21 .. Each major step in the extraction of uranium from ore and the processing

22 of uranium into yellowcake is detailed in the following sections and is

23 shown in a simplified flow diagram (Figure Cl-6).

24 C1.2.2.1 Ore Handling and Storage (Figure Cl-6, Nos. 1, 2)

25 Uranium-bearing ore is delivered by truck from the mines (Figure C1-6,

26 No. 1) to the mill facility. The ore is weighed and then dumped on the

27 30,000-ton ore pad (Figure €i-6, No. 2). A 4.5-cubic yard front-end

28 loader transfers the ore from the pad to a receiving hopper equipped

29 with a belt feeder and a grizzly. Ore is fed at a constant rate to the

.30 grinding section via a conveyor belt.
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C1.2.2.2 Grinding Section (Figure CI-6, Nos. 3, 4)

The grinder (Figure C1-.6, No. 3) is a semiautogenous mill, 18 feet in

diameter and six feet long. About 167 tons per hour (TPH) of ore are

fed to the grinding mill and mixed with about 500 gallons per minute.of

water. Periodically, mine water *(Figure Cl-6, No. 4) is substituted

for neutralized tailings solution return water in the grinding pro-

cess. This minimizes the quantity of liquids which must be disposed

of at the tailings disposal site. Discharge from the grinding mill is

directed to. a cyclone. which separates coarse material from the finer

solids. Coarse solids are returned to the grinding mill while finely

ground solids are piped as a slurry to the leaching section.

€1.2.2..3 Leaching Section (Figure CI-6, No. 5)

The leaching section consists of a sulfuric acid (H2SO4) storage tank, a

sodium chlorate (NaCIO 3 ) batch mixing tank and a storage tank, and eight

ore leaching tanks.

The leaching section combines the slurry from the cyclone with sulfuric

acid and sodium chlorate to dissolve the uranium from the ore. Sulfuric

acid moderates the pH level and sodium chlorate regulates the oxidation

potential.

Complete dissolution of the uranium requires about 90 pounds of sulfuric

acid and two pounds of sodium chlorate per ton of ore. The leaching

solution is heated with steam equivalent to 36 gallons of water per

minute. The mixture of uranium-bearing ore, sulfuric acid and sodium

chlorate, is passed from tank to tank by the force of gravity and is

retained a total of ten hours in the eight leaching tanks. The dis-

charge from the final tank is at pH of 1.2 and contains 50 percent

solids. The next step is to separate the uranium from the solids.

C1.2.2.4 Countercurrent Decantation (CCD) Section (Figure Cl-6, No. 6)

The uranium-bearing slurry from the leaching section is introduced

into the countercurrent decantation (CCD) section where the uranium is
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1 separated from the solid fraction of the slurry by passing the slurry in

2 the opposite direction of a wash solution flow, called raffinate. The

3 uranium-bearing slurry is introduced in the first of the CCD thickener

4 tanks, and the raffinate is input to Tank No. 7. Raffinate flows toward

5 the first tank, stripping the uranium from the solids flowing towards

6 the seventh tank. The pregnant aqueous solution containing the uranium

7 exits the CCD section at the first tank and is diverted to the solvent

8 extraction section via a two-step clarification circuit. The underflow,

9 containing 50 percent solids and largely depleted of uranium, is dis-

10 posed of at the tailings piles (Figure C1-6, No. 13).

11 The thickeners are each 125 feet in diameter and designed to provide a

12 settling area of 0.4 square foot per ton of inflow in a 24-hour period.

13 The suspended solid content of the overflow from the first. thickener is

14 less than 400 milligrams per liter. The underflow from the last thick-

15 ener contains approximately 10 milligrams per liter of U 308 in solution

16 and approximately 0.007 percent U3 08 in the solids. The only chemical

17 addition in the CCD section is 0.2 pound of polyacrylamide flocculant

18 per ton of ore used to accelerate settling.

19 One of the CCD thickeners is called a high-capacity thickener which is

20 35 feet in diameter and allows for an additional washing stage. The

21 main function of the high capacity thickener is to provide washing as

22 needed at any of the seven washing locations with minimum rearrangement

23 of piping. Currently, the high-capacity thickener is operating as the

24 last cleaning tank of the CCD section.

25 C1.2.2.5 Clarification Circuit (Figure Cl-6, No. 7)

26 The overflow from the No. 1 thickener is the uranium-bearing solution

27 which passes through four sand filters comprising the clarification sys-

28 tem. The sand filters are backwashed and the backwash water returned to

29 the No. 1 thickener at about 17 gallons per minute. The fourth filter

30 of identical construction to the others is the backup system. Three
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1 sand filters operate at all times. The clarified pregnant aqueous solu-

2 tion flows into a holding tank from which it is pumped to the solvent

3 extraction section.

4 Cl.2.2.6 Solvent Extraction and Stripping Sections (Figure C1-6, Nos. 8

5 and 9)

6 Theuranium-bearing solution from the CCD section is pumped to the

7 solvent extraction section (Figure C1-6, No. 8) where it is mixed by

8 countercurrent flow with organics. The uranium complexes with the

9 organics resulting in a uranium-depleted aqueous solution and an organic

10 mixture rich in uranium. The uranium-bearing organic solution is piped

11 to the stripping section where the uranium is re-extracted into water

12 containing ammonium sulfate and then passed on to the precipitation and

13 washing section.

14 The solvent extraction section consists of four mixer-settler units with

15 the mixers 380 cubic feet in volume and the settlers 1,800 square feet

16 in area. The solution from the clarification circuit containing approx-

17 imately 0.5 gram of U3 08 per liter of solution is mixed with the organ-

18 ics in the first tank. The organic phase consists of kerosene with

19 approximately 2.5 percent each of organic amine and isodecanol. After

20 settling in the first tank, the aqueous solution is pumped to the re-

21 maining three tanks in series. The organic extraction solution, is re-

22 cycled between each settler and the mixer unit at 1,900 gallons per min-

23 ute. At the fourth tank, the-acidic solution which carried the uranium

24 into the solvent extraction section is depleted of uranium down to

25 approximately 0.005 gram of U3 08 per liter of solution, and the organic

26 extraction solution is enriched to approximately 1.5 grams of U3 08 per

27 liter of solution. This solution leaves the extraction section at

28 approximately 700 gallons per minute. The depleted acidic solution

29 (raffinate) is returned to the CCD section to retrieve more uranium or

30 is disposed of at the tailings area.
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1 The next stage of the uranium purification process following solvent

2 extraction is the stripping section (Figure c1-6, No. 9). "Pregnant"

3 organic solution is piped from the extraction section to the stripping

4 section where it is mixed with ammonium sulfate in water, stripping the

5 uranium from the organic solution and redissolving the uranium in a

6 water medium.

7 The s~tripping section consists of four mixer-settler units each with a

8. mixer volume of 380 cubic feet and a settler area of 500 square feet.

9 There are 230 grams of ammonium sulfate per liter of water, flowing at

10 about 30 gallons per minute into the mixer-settler units. The stripping

11 process is capable of concentrating uranium about 20 fold to 35 grams of

12 U3 08 per liter of stripping solution. The enriched solution is pumped

13 to the precipitation and washing sections.

14 Barren organic solution is recycled to the extraction section after it

.15 has been strengthened and purified. Approximately 0.5 gallon'of kero-

16 sene, 0.1 pound of amine, and 0.2 pound of isodecanol must be added to

17 the organic solution per ton of-ore processed in the stripping section.

18 The organic solution is purified by a soda ash'(sodium carbonate) scrub

19 mixer/settler. The soda ash and the organics are mixed and allowed to

20 separate in the settler. The spent soda ash is disposed in the tailings

21 and the purified organic solution is recycled back to the solvent

22 extraction circuit.

23 C1.2.2.7 Precipitation and Washing Sections (Figure Cl-6, No. 10)

24 The uranium-bearing water/ammonium sulfate solution is pumped to the

25 precipitation section where gaseous ammonia is added to the solution

26 causing the precipitation. of uranium hydroxides and ammonium diuranate

27 (ADU). The precipitate is separated from the water and impurities in a

28 two-stage yellowcake thickener section. Slurry from the precipitators

29 is pumped to a primary yellowcake thickener which is 30 feet in diam-

30 eter. The underflow, containing about 33 percent solids, is mixed with

31 wash water and transferred to the second thickener which is 17 feet in
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i diameter. A centrifuge at the second thickener provides dewatering for

2 the underflow. Water from the centrifuge is returned to the second

3 yellowcake thickener and the uranium-bearing slurry is passed onto the

4 final section of the uranium extraction process via a horizontal screw

5 conveyor.

6 C1.2.2.8 Drying and Packaging Section (Figure C1-6, Nos. 11, 12)

7 The moist yellowcake is fed to a rotary tray dryer (Figure CI-6, No. II)

8 and heated to approximately 650 degrees Fahrenheit. At this tempera-

9 ture, some of the ammonia and most of the water will be driven off.

10 Dried yellowcake is reduced to a powder and transported to a 15,000-

11 pound capacity storage bin prior to packaging.

12 The yellowcake is placed in 55-gallon drums (Figure Cl-6, No. 12) and

13 vibrated to ensure complete filling of the drums. Once filled, the

14 drums are sampled, weighed, and sent by roller conveyor to storage until

15 being shipped. Based on the maximum input of ore at 4,000 TPD• the

16 Church Rock Mill is capable of drying 18,000 pounds of yellowcake per

17 day at grades higher than current feed.

18 C1.2.3 Sources of Mill Wastes and Effluents

19 The solid and liquid wastes from mill operations are combined for dis-

20 position at a single location. Gaseous effluents from each process are

21 treated as necessary and discharged from several stacks. The generation

22 and composition of these solid, liquid, and gaseous effluents are dis-

23 cussed in the following sections. Release rates and activity associated

24 with the effluents are described in more detail in Section C4.0, Radio-

25 logical Impacts.

26 C1.2.3.1 Solid and Liquid Wastes

27 Solid and liquid wastes from the mill process are pumped to the tailings

28 pond. Since uranium occurs in nature as a small percentage of the ore,

29 about 99.8 percent of the material removed from the mine becomes

30 tailings. In addition, the use of chemicals in the extraction and puri-

31 fication of the. uranium adds other constituents to the liquid wastes.
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1 About 900 gallons of tailings slurry per minute are pumped from the mill

2 to the tailings area. Fifty percent of this is in solid form. Ordi-

3 narily, the slurry is processed through cyclones to separate coarse

4 materials for mine backfilling. The overflow of the cyclones, contain-

5 ing most of the very fine solids and liquid, is discharged into the

6 tailings area for settling. Intermittently, unseparated tailings are

7 discharged into the settling area.

8 The chemicals in the tailings liquid originate from the mill process.

9 Representative quantities are presented in Table CI.2 and shown in

10 Figure C1-5. The mill process uses sulfuric acid to dissolve the

11 uranium in the ore. Consequently, the primary by-product is calcium

12 sulfate with some production of hydronium and sulfate ions. Most of the

13 hydrogen ions react in the process with carbonate in the ore to yield

14 water and carbon dioxide. The remaining hydrogen ions, as well as the

15 sulfate. ions, are discharged into the tailings area.. Sodium chlorate,

16 an oxidizing agent, is reduced in the process to sodium chloride and

17 discharged into the tailings area. Ammonia is. used in the precipitation

.18 stage and combines with the sulfuric acid to form ammonium sulfate.

19 Polyacrylamide, the flocculating agent, enters the tailings area in its

20 original chemical form and decomposes. Kerosene, isodecanol, and amine

21 are recycled in the mill process. Some loss of these materials occurs

.22 because of their emulsification and dissolution with aqueous solutions.

23 Therefore, minor amounts of these organics are discharged to the tail-

24 ings area. Separation of these materials has not been observed in tail-

25 ings of other currently operating uranium mills. It is believed that

26 these chemicals decompose in place, though some of the more volatile

27 components may evaporate. The uranium content of the tailings solids

28 is approximately 0.007 percent.

29 C1.2.3.2 Gaseous.Effluent

30 The major sources of radiological airborne effluents are presented in

31 Table C1.3. Most emissions result from stack effluents associated with
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1 drying,: packaging, and grinding operations. The stack emissions include

2 approximately nine pounds per day of ammonia and one pound per day of

3 ore dust. Minimal airborne emissions result from wet operations or

4 areas such as the tailings area. The radiological emissions are

5 described and presented in Section C4.0 related to calculation of the

6 radiological impacts to the environment.

7 C1.2.4 CONTROL•OF MILL WASTES AND EFFLUENTS

8 C1.2.4.1 Gaseous Effluent Control

9 The ore stockpile and ore handling conveyors are sprayed with water as

10 necessary. to minimize dust. Since the grinding operation generates

11 dust, neutralized solution is added to the ore before• it is ground. In

12 addition, the grinding area is serviced by a wet scrubber and an exhaust

13 stack, which also services the. leaching' section. Stacks from the mill

14 are provided with,sampling ports for air sampling.

15 The yellowcake precipitator and dryer are vented through an impingement-

16• type scrubber while the yellowcake packaging area is ventilated through

.17 a wet venturi-type scrubber. This high-efficiency wet scrubber consists

18 ofia series of impingement baffle plates wetted from: above.. The air

19 drawn in from the bottom of the scrubber is accelerated as it passes

20 through holes in the plates, imparting kinetic energy to both the par-

21 ticulates and scrubber solution.. This process separates the water into

.•22 tiny droplets to more efficiently capture particulates in the air. The

23 air and water streams then impinge on small plates mounted above holes

24 in the baffles. By coalescing the droplets, this impingement provides

25 efficient dissolution of soluble gases. A fixed-blade moisture elim-

26 inator is mounted at the top of the scrubber to ensure that water
27 droplets are not carried out the stack with the cleaned air.

28 C1.2.4.2 Fume and Dust Collection System

29 Another impingement scrubber described above is installed to handle not

30. only the yellowcake processing area but also services the exhaust drawn
31 from three other sources of fumes and dust in the mill process area.

32 This operates as a single, system drawing from the leach, grinding, and
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I grizzly areas in the mill (Figure CI-7). The fan has a volume capacity

2 of 11,500 cubic feet per minute and operates at a quoted static effi-

3 ciency of 61 percent. The fan. suction duct work removes dust and fumes

4 utilizing the following piping system:

5 1. One 12-inch duct extends the length of the ore
6 conveyor tunnel removing dust from the belt conveyor
7 transfer points (Duct 1).

8 2. Two 10-inch ducts intersect the entire set of leach
9 tanks removing fumes and any residual dust in the
10 interior catwalk over the leaching system (Ducts 2
11 and 3).

12 3. One 12-inch duct intersects the ball mill area and
13 removes dust and fumes from the enclosed area at the
14 base of the building (Duct 4).

15 5. Ducts 1, 2, and 3 feed into a Y-branch with Duct 4
16 and are routed directly into the air scrubber
17 described above with a single 24-inch duct.

18 6. The 11,500-cubic-foot-per-minute. fan draws air
19 through the scrubber with a single 24-inch duct and
20 the effluent is released to the atmosphere.

21 The scrubber manufactured by W. W. Sly Company has a design capacity of

22 11,850 cubic feet per minute with maximum water and slurry withdrawal

23 rates of 25 gallons per minute each. The separation efficiency is 99.9

24 percent with a three psi pressure drop per dry standard cubic foot.

25 C1.2.4.3 Boiler Stack Effluent

26 Process steam and some building heat are provided by two boilers fired

27 by No. 6 fuel oil. A single exhaust stack 70 feet high and 57 inches in

28 diameter serves both boilers. Input to each boiler is about 225,000

29 million BTU per year and therefore does not require a specific state air

30 quality permit. State regulations are applicable only to units with an

31 input of 106 million BTU per year. The expected emission from the stack

32 is about 0.5 percent sulphur at a stack flow rate of.40,000 cubic feet

33 per minute, based on similar equipment emission factors (EPA, 1972).

34 Impacts from the effluent are described in Section C.5.
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1 C1.2.4.4 Liquid Effluent Control - Tailings Area

2 Mill tailings, including all process liquid effluents, are pumped to an

3 on-site tailings area located in the southeastern half of the property.

.4 The operation and controls involved are described in other sections and

5 in the GWDP.

6 C1.2.4.5 Sanitary Wastes

7. Sanitary wastes from the mill are treated by screening, aeration, sec-

8 ondary clarification, and chlorination in a package type, aerobic diges-

9 tion treatment plant approved by the National Sanitation Foundation.

10 This plant is located on the east edge of the mill area (Figure CI-2).

11 The plant is capable of 80 percent BOD reduction and provides a second-

12 ary treatment type of effluent.

13 Protective clothing worn for yellowcake handling operations is laun-

14 dered and the wastes returned to the process for uranium reclamation.

15 The small volume of liquid wastes from the supporting chemical labora-

16 tory are discharged into the tailings area. This effluent contains

17 small amounts of laboratory reagents.

18 C1.2.4.6 Solid Wastes

19 Solid wastes such as construction debris, office wastes, lunchroom

20 wastes, and packaging materials are disposed of in a landfill at the

21 NECR mine.

22 C1.2.4.7 Storm Water Runoff

23 The mill area is paved except in the ore storage pile areas. Rainfall

24 runoff inside the mill process areas drains into the CCD pumphouse base-

25 ment and is returned to the process stream. Runoff from the outer parts

26 of the mill and nonprocess areas flows in a perimeter ditch and ends up

27 in the storm water retention basin pond (Figure CI-2, No. 21) east of

28. Pipeline Canyon arroyo.
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1 Runoff from the ore storage areas can collect in the immediate mill

2 area, percolate into the soil, or run into the off-site storm water

3 collection area (Figure C1-2, No. 21) through a culvert near the north

4 end of the property.
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1 C2.O EXISTING TAILINGS MANAGEMENT SYSTEMS

2 C2.1 INTRODUCTION

3 This section describes the operational history and tailings management

4 •procedures presently in use at the UNC Church Rock tailings disposal

5 facility.

6 C2.2 PREVIOUS INVESTIGATIONS

7 Engineering assessments of the UNC Church Rock tailings disposal

.8 facility can be divided into three major groups:

9 1. Tailings disposal and construction operations
10 to July 16, 1979,

11 2. The breach of the tailings impoundment
12 structure, and

13 3. Postbreach cross dike design and construction
14 activities.

15 A major. source of information for each of the sections is GWDP-152

16 prepared by SAI (1980a) and a set of geotechnical investigations on the

17 breach by SH&B (1979), Jacobs Engineering and Wahler and Associates

18 (1979). In addition to these sources., several other documents contain

19 valuable information on engineering aspects of the tailings facility.

20 These include a report on North Cell Tailings Storage by Raney Geo-

21 technical (Raney, 1981), Water Budget Analysis from September 1980 to

22 Present (UNC, 1981a), and an earlier original design report by Kaiser

23 Engineers (Kaiser, 1976).

24 GWDP-152 contains a description of the complete operational history of

25. the tailings facility and various engineering aspects of tailings dis-

26 posal;, including. stability assessments conducted after the breach.

27 General information on the operations history is also presented by Raney

28 (1981) and SH&B (1979).

29 Stability analyses and site investigations are presented by Kaiser

30 (1976) for the original design, by SH&B (1979), Jacobs Engineering and
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1 Wahler and Associates (1979) for the breach, and by SAI (1980a) and

2 Raney (1981) for engineering assessments of the cross dikes built since

3 the breach. Detailed cross sections, boring logs, and material prop-

4 erties data are provided above. Information from the above reports is

5 summarized in the following sections.

6 C2.3 SITE DESCRIPTION

7 The UNC Church Rock tailings.disposal site is located in Section 2,

8 Township 16 North, Range 16 West, in McKinley County, New Mexico. The

9 layout of the disposal area is shown in Figure C2-1I. The tailings area

10 was originally designed to occupy approximately 200 acres after 15 years

11 of operation (Kaiser,.1976).

12 The original design was prepared by Kaiser Engineers (Kaiser, 1976) and

13 included a 5,700-foot-long earthen embankment referred to as the starter.

14 dam (embankment). The starter embankment ranged from a height of 12.

15 feet at the northern end to 38 feet at the southern end. The completed

16. crest elevation was 6963 feet with a crest width varying from 40 to 60

17 feet. Figure C2-2 is a typical cross section through the starter

18 embankment as it appeared in the original design report.

19 The starter embankment was the initial tailings structure for impounding

20 mill tailings. Its life was approximately two operating years. A

21 planned second phase of construction was to increase its height for

22 long-term tailings deposition. Construction of the second phase was

23 approved by state regulatory agencies, and construction was in progress

24 at the time of the breach.

25 After the occurrence of the breach on July 16, 1979, a small dike was

26 constructed directly.upstream from the breached zone in order to contain

27 spillage. At that time, tailings disposal operations and the.second

28 phase. of construction were suspended in the south and north ponds, and

29 subsequent disposal occurred in the central area (Figure C2-0). This

30 area was isolated from the other parts of the pond by the construction
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1 of two major cross dikes. In addition, a 1,000-foot-long section of the

2 main embankment was raised. These changes provided containment on the

3 east side of the starter dike in the central area at an elevation of

4 6980 feet. The layout of the central area of the tailings area is

5 shown in Figure C2-3.

6 In addition, two borrow pits were formed to provide construction mate-

7 rial for the tailings dam. They are located approximately 2,000 feet

8 east of the main embankment and occupy about 23 acres. These are

9 referred to as Borrow Pit 1 and Borrow Pit 2. At present,: Borrow Pit 1

10 is also referred to as the slimes area. Borrow Pit 2, also known as the

11 east pit, is being used as a liquid collection area. From the east pit,

12 a portion of the tailings l'iquids is recycled to the mill by pumping.

13 C2.4 OPERATING. HISTORY

14 C.2.4.1 Introduction

15 The Church Rock tailings disposal facility began operations on May 16,'

16 1977. Disposal proceeded nearly continuously until July 16, 1979, when

17 a major breach in the extreme southern portion of the.starter embankment

18 interrupted milling operations. : Following the breach, tailings were not

19 deposited in either the north or south pond areas until recently.

20 Presently, most of the tailings are being deposited in the isolated

21 central area. This area was developed in conjunction with the construc-

22 tion of 'two cross dikes (north and south) as shown in Figure C2-4.

23 Unless specifically referenced, information on the operations history,

24 as well as current and planned discharge schemes, was extracted from

25 reports by SH&B (1979) and SAI (1980a, 1981), each of which.has already

26 been submitted to NMEID.

27 C2.4.2 Tailings Disposal and Construction Operations to July 16, 1979

28 Construction of the starter embankment was completed in October 1976.

29. In June 1977, the mill began operations. Initially, unseparated
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1 (spigotted) tailings were deposited at the extreme southern end of the

2 pond in a borrow pit which had been previously used for construction.

3 An auxiliary tailings pipeline was also placed near the center of the

4 embankment at the point where the main line from, the mill crossed the

5 embankment. During the first six months of operations, tailings dis-

6 posal continued nearly uninterrupted.

7 In December 1977, longitudinal cracks were observed in the starter

8 embankment. At that time, they were considered associated with dif-

9 ferential settlement within the foundation soils due to differential

10 wetting. The cracks, ranging from nearly hairline to about four inches

11 in width at the surface, were grouted with a bentonite-diesel fuel

12 slurry during February 1978. Shortly after the appearance of the

13 cracks, the south pond was divided into two nearly equal sections by the

14 construction of an earthen dike. The liquids and some slimes from the

15 southernmost pond were pumped into the northern half of the south pond.

16 After the completion of the remedial grouting, tailings deposition

17 continued in the most southern area of the pond. Intermittant spigot-

18 ting in the northern section of the south pond produced an area of sands

19 which extended eastward, effectively dividing the southern pond into

20 two sections. Maintenance of the separation of the southern.pond area

21 by spigotting from the earthen dike was discontinued due to the rela-

22 tively slow advance of the sands. With the buildup of the sands, the

23 tailings pond had been effectively divided into three sections by

24 March 1978.

25 In October 1978, longitudinal cracks observed on the upstream face of

26 the most southern section of the starter embankment were also grouted.

27 During December 1978, cyclone deposition was started in the northern

28 area of the south pond and was maintained sporadically due to weather

29 conditions. Spigotting was continued on an intermittant basis. Ini-

30 tially, the cyclone overflow was deposited within the southern pond with

31 the sand underflow being placed on the.downstream face between the

32 starter embankment and the toe dam.
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I In March 1979, the cyclones were moved to the most southern end of the

2 embankment but cycloning control proved difficult due to increased pump

3 head resulting from large line losses. Following two more changes in

4 cyclone location, the cyclones were again moved on May 24, 1979 to the

5 east side of the central pond area with both overflow and underflow

6 being directed there. On June 16, 1979, cycloning operations were moved

7 to the east berm of the pond with overflow being directed into the south

8 pond and underflow retained on the hill slope. After July 4, 1979, the

9 cyclones were operated from near the east end of the south pond cross

10 dike but with overflow and underflow being directed to the south pond.

11 This operation continued until July 16, 1979.

12 C2.4.3 Breach

13 On July .16, 1979, a breach occurred about 150 feet from the southern

14 abutment of the starter embankment resulting in the release of approxi-

15 mately 1,100 tons of solids and 93 x To gallons of tailings liquids.

16 A detailed analysis of the breach and the possible conditions which may

17 have led to the failure are provided by SH&B (1979), Jacobs Engineering

18 and Wahler and Associates (1979), and SAI (1980a).

19 Immediately after the breach a temporary dike was constructed to contain

20 further spillage from the pond. Figure C2-1 provides an aerial view of

21 the breach area, the remedial upstream dike, and the clay buttress.

22 C2.4.4 Postbreach Construction and Operation

23 After the breach, milling operations were suspended. At that time,

24 construction activities in the central tailings pond were initiated.

25 The breach area was repaired in 1980 by constructing a new section of

26 embankment and clay buttress according to NMEID and State Engineer's

27 approval (Figure C2-5). The new section consisted of an impervious clay

28 core containing 'an inclined drainage system in its downstream section.

29 The repaired section has a crest width of approximately 100 feet and a

30 crest elevation of 6965 feet.
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1 The central area has been the primary disposal area since the breach.

2 The central area comprises approximately 47 acres and was developed

3 through the construction of the two major cross dikes along with the

4 raising of the main. embankment. As-built construction is illustrated in

5 Figure C2-4. The first dike, which is referred *to as the south cross

6. dike, had originally been constructed by dumping and packing tailings

7 solids. on top of..spigotted tails and was enlarged from a crest width of

8 15 to 20 feet and an elevation of 6965 feet to a crest width of 60 feet

9 and an elevation of 6980 feet. The dike is approximately 900 feet in

10 length and trendsnorthwest-southeast. The second dike, known as the

11 north cross dike, trends west-northwest and east-southeast and is

12 approximately 700 feet in length (Figure C2-3).. The main embankment

13 which forms the *western boundary of the central area, was raised approx-

14 imately 15 feet to a consistent elevation with the cross dikes.. Details

15 and construction specifications for the cross'dikes are documented in

16 SH&B (•1980).

17 Milling and tailings disposal operations were resumed on October 28,

18 1979.

19 C2.4.5 Present andPlanned Disposal Operations

20 Prior to April 1981, both spigotted and cycloned tailings were dis-.

21 charged into the central area which was subdivided into a western and

22 eastern cell by a crescent-shaped dike. Since that time, milling has

23 been proceeding at an average throughput of about 2,500.TPD. The mill

24 iscurrently operating two and one-third days per week.. Cyclone under-

25 flow is deposited in the central area (Figure C2-3)... Liquids drained

26 by gravityinto the slimes.area (Borrow Pit 1) are collected on the

27 easternmost side.of the pit and pumped into the east pit (Borrow

28 Pit 2). The cyclone overflow was previously directed to the western and

29 southern areas (Figure C2-3) with the liquid fraction of the overflow

30 draining overland to the collector trench and pumped into the east

31 pit. Now that the west cell of the central area has been filled to

32 capacity, the cyclone overflow is directed to the west side of Borrow
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1 Pit I and deposition is advanced easterly as the embankment crest ele-

2 vation is readied to 6980 feet. The liquid and fine slimes that reach
.3 the east boundary of Borrow Pit 1 are pumped to Borrow Pit 2. Overflow

4 is deposited at several locations with surface drainage of the liquid

5 towards the east side of Borrow Pit 1. The drainage system arrangement

6 is shown in Figure C2-3. Use of the drainage collection trench has been

7 discontinued as the west cell has been filled to capacity.

8 Spigotted tailings are periodically discharged into the central area

9 with liquids eventually draining into the slimes area via the collection

10 trench and pumped to the east pit. The pumping station which recycles

11 liquid tailings to the mill was moved to the east pit in September 1980.

12 Cyclone underflow is used for subgrade disposal as mine backfill. It

13. was originally expected that a peak backfill usage of approximately

14 2,800 dry TPD and a mine production of 3,600 dry TPD would be reached by

15 summer or fall of 1981. However, the NMEID has limited this backfill to

16 an average of 12,000 TPM. At the present time, backfill is being ob-

.17 tained from the cyclone underflow which is deposited in the southern

18 section of the central pond area (Figure C2-1). The back.fill is loaded

19 onto trucks and hauled to one of two sandfill plants located near the

20 mine site where it is reslurried and pumped underground. Detailed dis-

21 cussion of backfilling operations is presented in Section C3.2.

22 Presently, cyclone overflow is. being spigotted from the north and south

23 cross dikes, with the liquid fraction migrating eastward toward the

24 slimes area and east pit as previously described.

25 UNC has recently received approval from NMEID to embark upon neutrali-

26 zation procedures for tailings disposal. This will involve the use of

27 the entire tailings disposal area to its maximum capacity. The neu-

.28 tralization scheme is described in Section C3.3.

29 UNC.plans to utilize the existing disposal facility until it has reached

30 maximum capacity. As originally designed, the tailings disposal area
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1 was planned to have a storage capacity of about 365 million cubic feet

2 (Kaiser, 1976). To date, about 70 million cubic feet of tailings have

3 been deposited in the area.

4 C2.5 TAILINGS AND STABILITY

5 C2.5.1 Introduction

6 Original design investigations for the Church Rock tailings impound-

7 ment structure were conducted by Kaiser Engineers beginning in 1974

8 (Kaiser, 1976). Preliminary geotechnical investigations at the site

9 were conducted by Hemphill and Shelby Drilling Company (Hemphill, 1968)

10 and SH&B (1974,.1976a, 1976b). The final design, entitled "Design of

11 Tailings Disposal System," was approved by the State Engineer's office

12 on April 7, 1976. Construction of the starter embankment began in March.

13 1976 and was completed in October of that year..

14 Stability analyses were conducted by Kaiser (1976) and SH&B (1976a,

15. 1976b) for the original design and by SH&B (1979) for the breach repair

16 and cross dike raising. A later report by Raney (1981) provides sta-

17 bility analyses for the north cell dry tailings disposal.

18 C2.5.2 Stability Analyses

19 Table C2.1 summarizes the construction activities at the Church Rock

20 tailings facility which required approval from the appropriate state

21 agencies.

22 The original starter embankment design was completed by Kaiser Engineers

23 (Kaiser, 1976) based on NRC Regulatory Guide 3.11 for factors of safety

24 of.1.5 for static stability and 1.1 for pseudostatic stability (0.1 g

25 earthquake loading). A typical cross section used in the design sta-

26 bility analysis is shown in Figure C2-2.

27 In late 1978, SH&B (1978) investigated the proposed raising of the

28 embankment to 7,004 feet. The program included exploratory drilling and
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I laboratory investigations of selected locations within the embankment

2 and foundation soils. Analyses were performed to conform with NRC

3 Regulatory Guide 3.11. The testing and design studies were approved by

4 the State Engineer on April 26, 1979. Construction of the raise began

5 shortly thereafter. However, the breach which occurred in July,1979

6 postponed construction activities and buildup to the 7004-foot elevation

7 has not been reinitiated.

8 After the breach, a series of geotechnical studies were carried out by

9 SH&B (1979). Included in these studies were stability analyses which

10 attempted to reconstruct the conditions at the time of the breach. It

11 was concluded that, at the failed section, the embankment possessed a

12 factor of safety of 2.81 against static failure compared to NRC's

13 required 1.5 factor of safety. Figure C2-5 shows the as-built breach

14 repair. A "reconstructed" cross section at the breach showing the crit-

15 ical failure surface and calculated factor of safety are shown in Figure

16 C2-6.

17 In order to continue tailings disposal, two major cross dikes (north and

18 south) were constructed, creating the central pond area (Section C2.4.4).

19 Figure C2-3 shows the two cross dikes and the area of postbreach con-

20 struction activity.. As-built construction drawings of the cross dikes

21 are shown in Figure C2-4. The cross dike construction was approved by

22 the State Engineer on January 29, 1980.

23 Recently, attention has focused on the potential dry tailings storage

24 capability of the north pond (cell). Raney (1981) recently conducted a

25 series of stability analyses for the north pond (cell) (Figure C2-').

26 Figure C2-7 shows a cross section through a selected section of the

27 north pond (cell) that was used in the stability analysis. Also shown

28 are existing and projected conditions for additional tailings tonnages.

29 The stability analyses conducted by Raney showed relatively higher

30 factors of safety--5 .77 and 3.56 for static and pseudostatic loading

31 conditions, respectively. These analyses were based on the weakest
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1 foundation material properties. The north pond (cell) disposal proce-

2 dure was approved by the State Engineer and NMEID in June 1981.

3 C2.6 EVAPORATION PONDS

4 No specific evaporation ponds are part of the existing or anticipated

5 tailings disposal plan.

6 C2.7 TAILINGS MANAGEMENT

7 Recent .changes in the Radiation Protection Regulations require

8 applicants to:

9 "plan and provide for inspections of tailings or waste

10 retention systems at least daily by a qualified engineer,
11 scientis.t or management representative"

12 (NMEID Radiation Protection Regulations, Section 3-300P, 11/09/81)

13 UNC maintains a tailings management plan as part of its normal opera-

14 tional mill activity. This plan is in the process of being finalized

15 for submission to NMEID for review. The plan includes a provision for

16 daily inspections of tailings by someone with the above qualifications..
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C3.0 ALTERNATIVE TAILINGS MANAGEMENT SYSTEMS

1 Recent changes in Radiation Protection Regulations provide for an

2 analysis of alternative tailings management methods, including:

3 o Alternative Site Study
4 o Below-grade disposal in mines
5 o Neutralization and recycling of tailings liquid
6 o Below-grade disposal in pits or trenches
7 o Dewatering of tailings material
8 o Any other method proposed by applicant

9 In the course of its operations,,UNC has conducted an alternative site

10 study, has been actively engaged in the analysis of an alternative

11 method, and has t'aken steps to incorporate many of the methods spec-

12 ified in its ongoing tailings management system. These include below-

13 grade disposal in pits and mine6s, neutralization of tailings liquids,

14 and recycling of~tailings liquids..

15 Below-grade disposal in trenches has been studied, but UNC does not

16 propose to use this method for the reasons described below. UNC pro-

17 poses recycling and neutralization rather than dewatering, since

18 dewatering merely moves the liquid to another place.

19 C3.1 ALTERNATIVE SITE STUDY

20 C3.1.1 Introduction

21 Recent amendments to the Radiation Protection Regulations of the New

22 Mexico Environmental Improvement Board provide for an alternative site

23 analysis,. preliminary in nature (Section 3-300K.1). In selecting among

24 alternative tailings disposal sites or judging the adequacy of existing

25 tailings sites, at least the following factors are considered:

.26. o Remoteness from populated areas

27 o Hydrologic and other natural conditions that
28 contribute to the continued isolati.'1i of
29 pollutants from useable groundwater
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1 o. Location where long term geologic stability
2 exists and gully erosion is not a hazard

3 o Engineered and natural site characteristics
4 shall be such that the site is so well protected
5 from flood damage that any transport of radio-
6 nuclides, and the resulting radiation exposure
7 to the public therefrom, as a result of damage
8 from a flood of such magnitude that could be
9 expected to occur once in one hundred years,

10 shall not exceed the standards provided in Part 4

ii o Protection from wind erosion of tailings

12ý o Suitability for long term reclamation and
13 minimal continued maintenance and monitoring

14 o Location where seismic risk is within acceptable
15 limits

.16 o Locations which minimize conflicts with arche-

17 ological, wildlife, and recreational values, and

18 o Economic and technological feasibility

19 UNC completed and submitted to NMEID a preliminary evaluation of alter-

20 native sites in 1980 (Pace, 1980).

21 C3.1.2 Previous Investigations

22 The 1980 alternative site study was conducted to evaluate potential

23 tailings:. disposal areas for future consideration related to the Church

24 Rock operations. Thexreport includes a regional site survey using

25 existing data to evaluate several potential disposal sites. Disposal

26. site evaluation was based on a relative rating :system employing 13

27 environmental parameters and 13 economic factors.. The environmental

*28 parameters considered were:

29 o Remoteness from habitation
30 o Resistance to erosion
31 o Strata permeability
32 o Remoteness from groundwater
33 o Distance from the mill
34 o Use of water resources
35 o Impacted archeological sites
36 o Active faulting
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1 o Current land use
2 o Mineral resources
3 o Wildlife impact
4 o Aesthetics
5 o Noise pollution

6 The 13 economic factors were:

7 o Pipeline crossings
8 o Excavation requirements
9 o Drilling and blasting

10 o Reclamation
11 o Lining
12 o Pipeline distance
13 o Road, power line, and pipeline relocation
14 o Power line availability
15 o Drainage diversion
16 o Building relocation

17 Although site-specific data were not collected, a program for how

18 to acquire the necessary site-specific data was also included.

19 The Pace study ranked a total of 13 sites.. The preliminary evalua-

20 tion indicated two sites would be superior to the other 11 and of these

21 two, one site was indicated superior from the economic assessment.

22 This site essentially consists of Section 1 adjacent to the existing

23 UNC property. Access to this section has been pursued by UNC.

24 Negotiations to obtain an option for conducting further detailed

25 investigative steps are currently in progress. Until access to the

26 land is available, no detailed assessment of its suitability can be

27 made.

28 C3.1.3 Comparisons

29 The Pace report is preliminary in nature, and does not include any

30 detailed on-site testing. or study. Each site was rated on a scale of 1

31 to 10 for particular characteristics, such as remoteness from habita-

32 tion, resistance to erosion, etc. The lower the rating, the higher

33 the preliminary estimate of impact for the particular characteristic

34 considered.
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1 A weight factor was then assigned to each characteristic. The higher

2 the weight factor., the more important the characteristic. For example,

3 resistance to erosion was assigned a weight factor of 10, while noise

4 was assigned a weight factor of 0.5. For each site considered, the

5 site rating for each characteristic was then multiplied by the weight

6 factor for the particular characteristic. This system resulted in a

7 comparison of the sites. The system of ratings was primarily based on

8 what was at that time, NRC proposed mill licensing regulations. New

9 Mexico adopted a different set of regulations. Because of the system

10 used, sites with small drainage areas and high elevation were given

11 many evaluation points. Because remoteness (depth) from groundwater

12 was judged to a large extent on elevation, sites with relative high

13 elevation were given many points.

14 Since New Mexico has adopted flood protection on the basis of a 100

15 year reoccurrence event during active operations and a 200 year reoc-

16 currence event after stabilization, and since engineering protection

17 can be considered under New Mexico regulations., the scoring advantage

18 of high elevation sites would diminish. For example, most of the

19 sites, including the current site, can be readily protected against

20 100- and 200-year reoccurrence flood events.

21 Another important factor to consider is that the rating system is not

22 based upon. detailed testing. For example, a site that falls within the

23 area of the Mancos outcrop may have received a high rating as to strata

24 permeability. However, onsite testing may disclose that unweathered

25 Mancos shale in fifty or more feet below the surface, and that the

26 apparent advantage can only be accomplished at great expense.

27 The individual characteristics being rated must also- be understood.

.28 Remoteness from habitation has a relatively high weight factor of 7.

29 Most of the sites studied are remote from the nearest population

30 center, Gallup, and would have somewhat similar ratings in that sense.

31. The study breaks down habitation on a much more localized basis.

12/31/81



C3-5

1 Engineering factors were not considered. Since most of the sites can

2 be engineered to meet the radiological release standards, the dif-

3 ferences between the sites considered can be generally equalized as

4 to this characteristic.

5 UNC believes the Pace report provides a preliminary evaluation of

6 alternative sites with the above understandings. The Pace report does

7 not rate sites in terms of ownership, an important consideration once

8 favorable sites are identified.

9 C3.1.4 Existing Sites

10 A large body of information has been accumulated concerning the present

11 site, and almost no direct testing has been done at *the alternative

12 sites examined in the Pace report. Thus, a direct comparison of alter-

13 native sites to the present sites on an "equal information" basis is

14 not possible. Some general comparisons can be made.

15 C3.1.4.1 Remoteness from Populated Areas

16 The present site is remote from the nearest center, Gallup, and is

17 approximately equivalent to, or better located, than any of the alter-

18 native sites studied in this respect. In terms of the immediate local

19 population, the present site appears about as desireable as the alter-

20 native sites. The land ownership pattern is such that additional resi-

21 dences could be constructed in the vicinity of any new site in any

22 event.. Alternative sites 6 and 4 may have less local populations than

23 other areas. Site 11 has a relatively good rating in this respect

24 because it assumes the local residences are removed.

25 C3.1.4.2 Groundwater

26 On a preliminary basis, several of the alternative sites may afford

27 better groundwater protection if it is assumed the site is constructed

28 in unweathered Mancos shale or lining is used. Only detailed inves-

29 tigation *culd determine this characteristic at individual sites. The

30 neutralization program, recycling, and collection wells are engineering
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1 features or practices at the present site which provide groundwater

2 protection. As to the period after stabilization, seepage should not

3 be a significant factor. The present site is not near any wells used

4 by others.

5 C3.1.4.3 Geologic Stability and Gully Erosion

6 The features at the present site provide protection against gully

7 erosion, as discussed elsewhere in this report.• The embankment gen-

8 erally parallel to the Pipeline arroyo is 100 feet wide or more, and

9 after stabilization will have a relatively gentle slope of 5H:IV.

10 Some of the alternative sites with relatively high elevation may, in

11 the long run, be more subject to headcutting because of the relief

12 involved. Elevated sites with small drainage have some advantage. In

13 terms of geologic stability, the present site and the alternative sites

14 do not contain active faults. All of the sites are favorable in terms

15 of earthquakes.

16 C3.1.4.4 100-Year Flood

17 The present site is easily protected against a flood of such magnitude

.18 that could be expected to occur once in a hundred years. No transport

19 of radionuclides would occur from the present site in such an event.

20 Likewise, no significant impact on the embankment results from a 100

21 year flood event (See Section B3.1).

22 C3.1.4.5 Wind Erosion

23 Wind erosion protection after proposed stabilization at the current

.24 site is discussed in Section C9.0. More than 200 year protection is

25 provided against wind erosion by the stabilization proposed. During

26 current operations, the tailings deposited in the south cell are

27 subject *to wind blow because no liquid discharge is currently

28 occurring in the south cell. The neutralization program should result

29 in additional liquid presert in the south cell, which will reduce wind

30 blowing of tailings during operations. The current site is below the

31 level of the surrounding terrain on three sides. This configuration is
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1 less subject to wind blow than an elevated tailings pile, other factors

2 being equal. The current site is at a relative topographic low, and is.

3 -better protected against wind erosion than a naturally elevated site.

4 C3.1.4.6 Suitability for Long Term Maintenance and Monitoring

5 The present site has a very favorable slope in terms of the deposited

6 tailings. With the proposed stabilization, the maximum slope over

7 tailings will be 6 percent, with the majority of the slopes over

8 tailings at even a gentler grade. The relatively steeper slopes that

9 will exist after stabilization will be the embankment itself, with a

10 maximum slope of 5H:1V. The embankment is not over the tailings them-

11 selves, the embankment-will have substantial thickness on a line per-

12 pendicular-to the slope of the embankment and the tailings after sta-

13 bilization (See Section C9.0). Elaborate monitoring stations already

14 exist at the site, many of which are adaptable for long term usage.

15 The present site is easily protected from both 100-year and 200-year

16 flood events (See Sections B3.1 and C9.0). If damage to the embankment

17. from larger flood event occurs., the New Mexico Continued Care.Fund con-

18 tributions and earnings would be available to remedy any damage.

19 C3.1.4.7 Seismic Risk

20 Section B4.0 contains a discussion of the seismic characteristics of

21 the site. Seismic risks at. the site are low.

22 C3.1.4.8 Archeological, Wildlife and Recreational Values

23 The archeological content of the general vicinity of the Rio Puerco of

24 the West is very rich. Section C5.2.3 discusses site SA21152 near the

25 tailings which was excavated by the Gallup Museum of Indian Arts, sup-

26 ported by UNC.

27 The impact on wildlife would be to displace wildlife, from the immediate

28 area (See Section C5.2.2). This would be approximately the same result

29 of any alternative site.
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1 There are no particular recreational activities at the current site or

2 in the immediate vicinity that are disrupted.

3 C3.1.4.9 Economic and Technological Feasibility

4 Detailed testing will be required to determine the economic and tech-

5 nological feasibility of any alternative site. However, any alter-

6 native site will necessarily involve large capital expenditures.

7 Land acquisition cost, testing expense, and construction cost would be

8 involved. The actual cost would depend upon the site and system pro-

9 posed. All alternative sites are less favorable in this respect than

10 the current site. Technological feasibility of any alternative site

11 would depend upon more detailed investigation, but several alternative

12 sites are technically feasible at some cost.

13 C3.2 BELOW-GRADE DISPOSAL

14 C3.2.1 Introduction

1'5 The capability to backfill has been addressed under UNC's GWDP-63 (UNC,

16 1979). Since 1979, a total of approximately 200,000 tons with an

17 average of 8,773 TPM of sandfill has been added to abandoned under-

18 ground workings. Table C3.1 shows monthly backfill volumes from

19 November 1979 to the present.

20 The sections which follow describe the backfilling operation presently

21 underway at the NECR facility and provide some general information on

22 the characteristics of the backfill relative to the overall mill tail-

23 ings and mine water treatment and disposal systems.

24 C3.2.2 Backfill Operations

25 At the present time, cyclones are being used to separate tailings in

26 the southern section of the central area of the tailings impoundment

?7 (Sect.ion C2.4.4). The coarse fraction (cyclone underflow) is deposited

28 and allowed to drain typically for two weeks to two months, depending

29 on other operational factors. The sand is then loaded into trucks by
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1 front end loaders and transported to either of two stockpiles, two of

2 which are located adjacent to two sand plants in the NECR mine area.

3 Approximately 20,000 tons of tailings sands are stored at the sand

4 plants, providing a continuous supply of slurry feed. In the event of

5 depletion of the two major stockpiles, approximately 5,000 tons are

6 held in an interim storage area located nearly midway between the two

7 sand plants..

8 Figure C3-1 is a schematic representation of the backfilling system.

9 At the sand plant, the drained coarse tailings sands with a seven to

10 ten percent moisture content are mixed with recycled water from the

11 mine settling ponds. They yield a slurry of approximately 65 percent

12 solids. The slurry is pumped underground in a three-inch-diameter,

13 rubber-lined steel pipe installed in the shaft or as a cased

14 borehole. At-the working levels, the backfill slurry travels through a

15 three-inch-diameter, high-density-polyethyelene (HDP) pipe to areas

16 designated for backfilling. Drain walls are constructed to;confine the

17 slurry pumped through a polyvinyl chloride (PVC) pipe. The HDP and PVC

18 pipes are joined outside the drain wall, enabling the less expensive

19 PVC to be left behind as the room fills. Over a 24- to 48-hour period,

20 about 35 percent of the slurry fraction is drained through the walls

21 and is collected and returned to the mine water treatment system.

22 The decant solutions commingle with natural mine water and are pumped

23 to the surface and discharged in accordance with UNCIs NPDES Permit.

24 C3.2.3 Physical, Chemical, and Radiological Characteristics of

25 Tailings Backfill

26 The solids. and slurry-used in.backfilling operations have been analyzed

27 for radionuclides and other constituents and are shown in Tables C3.2

28 and C3.3. The results of a sieve analysis are also shown in Table

29 C3.2. The analyses indicate that the composition and radionuclide

30 content of the tailings sands are highly. variable. This may be due to

31 the variability of the constituents in the ores and milling process. A
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1 detailed description of the laboratory procedures is presented in

2 Appendix A of UNC's document "Uranium Mill Tailings Backfill -

3 Environmental Report, Northeast Church Rock Mine" (UNC, 1980).

4 UNC and NMEID are currently investigating the long term effects of mine

5 backfilling on the groundwater system; in particular, the geochemistry

6 of the fluids in the slurry as they react with natural water and solids

7 in the Westwater Canyon Formation. This program of investigation was

8 requested by NMEID in 1981 and was initiated by UNC in July 1981. The

9 phased study was established with input from each phase, allowing

10 decisions to be made related to continuing the study.

11 The first phase activities include laboratory studies of tailings

12 solids and fluid commingled with natural formation rock and fluid.

13 This is currently being done. Depending on the results of the

14 geochemical interaction laboratory work, migration of fluid and

15 chemical transport will be modeled in subsequent phases.

16 The health, safety, environmental, and economic benefits of sand

17 backfilling with tailings are set forth below.

18 Mine backfilling helps prevent the collapse of roofs in mine locations

19 where backfilled. This has several beneficial effects. It protects

20 the miner working nearby or in other portions of the mine. It also

21 reduces the extent of, or prevents, surface subsidence and disruption

22 of formations lying above the mine. Conventional means, such as roof

23 bolting, will eventually fail. Backfilling with sand material is a

24 more permanent form of ground support.

25 Backfilling removes tailings from the surface where erosional forces

26 are a factor. The tailings used in backfill are permanently stored

27 more than 1000 feet below the su.rface at Church Rock. Sand backfilling

28 with tailings increases the stability of the ground, and allows more

29 efficient extraction of the ore, and reduces dilution by waste rock.

12/31/81



C3-11

1 The possible disadvantage of sand backfilling with tailings would be

2 any contamination of groundwater which might result. The formation in

3 which the ore is mined at Church Rock, and where backfilling occurs, is

4 the Morrison. It is sometimes used as a water supply in the dis-

5 trict. Longmire, Hicks, and Brookins (1981), discuss the geochemi-

6 cal considerations involved. The technique of backfilling with

7 tailings has limitations in terms of volume, as the amount of back-

8 filling is substantially less than the volume extracted during

9 mining. It involves substantial costs, and is used where the benefits

10 exceed cost.

11 The long term effect of backfilling on groundwater has been concluded

12. by the UNC studies as not to be environmentally damaging to the ground-

13 water at Church Rock. Briefly, the' following sequence occurs. The

14 tailings liquid which remains attached to the sand is partially neu-

15 tralized and diluted by mine water. Precipitation of many of the heavy

16. metals is accomplished by this neutralization. Once placed, entrained

17 liquid in the tailings sands drains and neutralization by mine water

18 begins; this process will continue for some period.. The commingled

19 water is pumped to the mine water treatment system. Remaining water

20 from tailings sands will not be displaced rapidly, if at all, and

21• residual soluable ions will be impeded because of low permeability.

22 Heavy metals, not yet precipitated, will continue to be precipitated as

23 neutralization continues. Soluable radium and uranium will be absorbed

24 by the clays.

25 C3.3 RECYCLING AND NEUTRALIZATION

26 C3.3.1 Introduction

27 Recycling and neutralization have the following advantages:

28 o Recycling reduces the amount of liquid

29 ultimately available for seepage

30 o Recycling conserves usage of water
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1 o Water conservation through recycling may reduce
2 the volume of impounded water, depending upon
3 the system used, thus reducing the potential of
4 an accidental release and decreasing need for
5 storage area

6 o Neutralization will result in precipitation of a
7 substantial amount of contaminants that are in a
8 dissolved form in acid processes

9 o Neutralization will make any accidental release
10 substantially less significant.

II The disadvantages of recycling are related to the cost involved, and,

12 depending upon the method used, interference with the chemical pro-

13 cesses in the mill and corrosion of mill equipment. More piping is

14 usually involved, creating more pipe subject to leaks and breaks.

15 The disadvantage of neutralization are said to be the cost and, if

16 hydrated lime is used, the physically larger volume of tailings

17 material.

18 UNC has had a recycling program in effect since 1979. As a part of

19 ithat program, significant volumes of tailings returned to the mill as

20 process water have been neutralized with anhydrous ammonia. The suc-

21 cess of the program has resulted in a decision to neutralize all dis-

22 charge from the mill. Neutralization will be with hydrated lime.

23 C3.3.2 Recycling Tailings Liquids

24 Approximately two-thirds of the liquids discharged to tailings are

25 ultimately returned to mill process. UNC proposes to continue its

26 recycling program, and enhance it with neutralization by hydrated lime

27 as described below. At some point,. tailings return water use may have

28 to be supplemented with quantities of fresh water.

29 The current program uses anhydrous ammonia in neutralizing significant

30 volumes of tailings solutions returned to the mill as process water.
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I The success of the program has resulted in a decision to neutralize all

2 tailings slurry discharged from the mill.

3 The modified tailings neutralization scheme has been developed as a

4 further effort to minimize environmental impacts caused by milling and

5 tailings operations. The proposed process requires all tailings resid-

6 ing in the entire tailings area be neutralized to a pH approaching 7.0

7 and, secondly, that all tailings deposited to the tailings area be

8 neutralized, to the same level, prior to deposition. Hydrated lime

9 slurry will be used in the neutralization process because it has been

10 shown to be an effective precipitant for the Church Rock tailings

11 solution.

12 Tailings slurry discharged from the mill will be mixed with hydrated

13 lime slurry, neutralized, then deposited in the central and/or south

14 cells. Tailings solution currently impounded will be incrementally

15 neutralized during mill shutdown periods. This process will continue

16 until all solutions impounded in'the tailings area are neutralized.

17 The north tailings cell will be used for-impounding neutralized

18 tailings solutions. These solutions will be returned to the mill as

19 process water. UNC's modified program is illustrated in Figures C3-2

20 and C3-3.

21 The modified neutralization program, when combined with recycling,

22 provides substantial environmental benefits. The neutralization

23 * program represents UNC's prime option for minimization of any con-

24 tamination resulting from migration of tailings liquids.

25 The technological evaluation of the modified neutralization plan is

26 contained in materials submitted to NMEID in conjunction with the

27 Discharge Plan, including the report of Dr. Arpad Torma. UNC has

28 analyzed, the economic impact of the neutralization program in cost per

29 ton produced. The figures are company confidential; however, NNEID may

30 request that they be provided under separate cover.
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1 C3.4 BELOW-GRADE DISPOSAL - PRESENT SITE

2 In UNC's existing tailings disposal system, deposition of tailings is

3 for the most part, below grade. The portions that are not deposited

4 "below grade" on all sides and are deposited lower than the surrounding

5 terrain on three sides. Since the breach of the tailings impoundment

6 structure in July 1979,.deposition has primarily taken place in the

7 centralcell area. A substantial portion of the tailings migrate by

8 gravity flow to the two below-grade pits. This is particularly true

9 of tailings liquids and slimes. The exception to complete below-grade

10 disposal in UNC's current tailings disposal system is the deposition of

11 the relatively viscous coarse tailings sands near the tailings embank-

12 ment on the west. In conjunction with disposal of mill tailings at the

13 tailings area, below-grade disposal of coarse tailings by backfilling

.14 of coarse tailings has been employed at the Church Rock mine since

15 November 1979.

16 UNC does dispose part of the tailings completely below grade at the

17 site in borrow pits. An advantage is that the soil itself serves as

18 the retaining wall. A disadvantage is that pits or trenches place

19 tailings adjacent to formations which will transmit liquids. From an

20 economical and technological point of view, however, the borrow pits

21 have a limited capacity. Borrow Pit No. 1 (the slimes pit) is nearly

22 filled and the capacity of Borrow Pit No. 2 is being gradually reduced

23 due to the settling out of suspended solids from the tailings.

24 Accordingly, UNC has developed a plan to be used in conjunction with

25 its tailings neutralization program to increase capacity by utilizing

26 *the-north and south pond areas. Below-grade disposal of tailings will

27 necessarily expose subsurface formations to contaminants. UNC has

28 implemented a number of measures to reduce the potential for con-

29 sequent contaminant migration. Borrow Pit No. 2, which is-utilized

30 ' primarily for tailings liquids, has been fully lined with clay to

31 reduce permeability. Neutralization, by precipitation of contaminants

32 before deposition of liquids sub-grade, is particularly designed to

33 address the. problem. Moreover, the self-sealing effects of deposition
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I of highly impermeable slimes at the bottom of the pits tend to reduce

2 the amount of liquid migration from the pits.

3 C3.5 BELOW-GRADE DISPOSAL IN TRENCHES - DIFFERENT SITE

4 A method of uranium mill tailings disposal strongly advocated by NRC

5 has been disposal in trenches or pits which are below the natural grade

6 in all directions. The argument in favor of this system advanced by

7 NRC is largely the concept that such a system will be more resistent to

8 the long term effects of erosion. It is believed NRC's experience in

9 certain areas of Wyoming strongly influenced NRC's views. It is appar-

10 ent that whether below-grade disposal in trenches provides better very

11 long term erosion protection is entirely site specific. Below-grade

12 disposal in pits does not protect against arroyo head-cutting.

13 When applied to many areas in the Grants Uranium Belt, the NRC concept

14 has very questionable validity. In the region between Ambrosia Lake

15 and Gallup, the sedimentary rocks outcrop in a pattern nearly parallel

16 to 1-40 and the Santa Fe Railroad tracks; that is, along an.E-W line.

17 The sedimentary beds generally dip to the north. The sedimentary beds

18 contain various types of sandstone, shale, and limestone. As a general

19 rule, thesandstones are more resistant to erosion, and form the caps

20 of mesas. The shales are less resistant to erosion, and the main

21 drainages occur in the shales. Below-grade disposal in trenches on

22 sandstone mesa caps would beelevated, and ultimately subject to cut-

23 ting. Further, the sandstones will generally transmit any seepage far

24 more readily than shale. Thus, any seepage of liquids into the sand-

25 stone units have, potentially, a more extensive pathway. Further, the

26 sandstone units are more likely than shale units to be used as a water

27 supply.

28 Below-grade disposal in shale may effectively preclude any seepage.

29 However, surface drainage systems tend to form in the shales, thus

30 making such locations potentially subject to water erosion. The

31 discussion above is of a very general nature of necessity, since
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1 conditions vary at each site. It is intended to discuss the problems

2 of applying a general concept to a specific region.

3 There is one potential advantage to completely below-grade disposal in

4 trenches that was not emphasized by NRC but is appealing in the New

5 Mexico uranium region. This potential advantage is that the below-

6 grade trenches will presumably not be subject to an embankment fail-

7 ure. This advantage would only be fully present if both solid and

8 liquid storage is completely below grade. For example, if the solids

9 are placed in below-grade trenches, which are dewatered by underdrains,

10 the liquid must be stored elsewhere. Unless the evaporation pond is

11 also below grade, this advantage is greatly reduced.

12 A recognized disadvantage of below-grade disposal in trenches at many

13 sites relates to placing material against geologic zones that transmit

14 liquids.. This problem can be lessened through use of liners; either of

15 shale, clay, or plaster.

16 If a leak does develop in a liner, it will be difficult to repair.

17 Below-grade disposal in trenches in thick shales, such as the Mancos

18 shale, would reduce the negative consequences of such a system.

19 Cost is a major factor to be considered. The cost of excavation is

20 significant. If the side walls of the trench are steep, the clay

21 lining may sluff off. If plastic lining is used, a small hole or leak

22 in the seam may develop, and create difficulties. If the side walls of

23 the trench are made more gentle, larger excavation costs are involved.

24 Further, most trench systems ultimately involve separate evaporation

25 ponds, Which may increase the area effected.

26 The arguments in favor of the system of below-grade disposal in.

27 trenches are usually based on a claim that radon emanating from

28 tailings is a significant hazard. UNC and others consider the NRC

29 claims concerning conceivable health hazards of radon emanations from

30 tailings grossly exaggerated.
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I UNC has considered the feasibility of using a dragline burial system

2 for disposal of the tailings. The study report (Pace, 1979) identified

3 several alternative locations at which the burial could conceivably

4 take place depending on nine .economic factors:

5. o Topsoil removal
6 o Drilling and blasting.
7 o Dragline excavation
8 o Clay lining and cover
9 o. Soil leveling and reclamation.

10 o Tailings pipeline and instrumentation
11 o Thickening of Robinsky slurry
12 o Neutralization and recycle of decant liquor
13 o Evaporation pond (300 acres)

14 The concept involves subgrade disposal in trenches with a dragline

15 operating as the vehicle for removal of overburden after topsoil has

16 been scraped away. Subsequent to burial, a clay cover and drain system

17 would be used to isolate and dewater the tailings, respectively. This

18 report was submitted to. NMEID in 1980. At this time, no further activ-

19 ity is anticipated due to lack of.suitable land available proximate to

20 the mill area, problems involved in transporting tailings to a possible

21 trench site, and extremely high cost. Neutralization and recycling are

22 considered by UNC a more effective manner of treatment.

23 C3.6 DEWATERING OF TAILINGS MATERIAL

24 Dewatering of tailings can technically be accomplished by several

25 methods. One method.uses gravity drainage to separate liquids from

26 solids in a more-or less horizontal sense. This does.occur using the

27 present system. Other methods include an underdraining system and a

28 belt.filter system.

29 The advantage of dewatering is the reduction of phreatic surface at

30 certain points and quicker consolidation of solids. However, the

31 liquids obtained in the dewatering process must be evaporated to the

32 extent not recycled. Thus, dewatering will usually only shift any

33 problem with the liquid elsewhere. At certain sites, this may have

34 advantages. In certain configurations, dewatering may reduce the
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1 driving head for seepage. For this reason, underdrain systems are

2 often associated with the concept of disposal in below-grade trenches.

3 Mill tailings slurry can be dewatered by use of a belt filter con-

4 sisting of slotted or perforated belt supporting a filter fabric. The

5 slurry can be deposited at one end of the belt. It can then be moved

6 over a suction box. This will produce a relatively dry solid.

7 However, the liquid must then be stored for evaporation or recycled.

8 NRC acknowledges belt filteration "can be expensive for many uranium

9 ores". The initial cost estimate for a belt filter system at Church

10 Rock is on the order of $6,000,000. The proposed system of lime neu-

11 tralization and liquid recycling is deemed by UNC to be much more

12 advantageous than a belt filteration system. Liquid disposal would

13 have to be provided for even if a belt filter was used.

14 Another method of dewatering tailings is the use of underdrains. The

15 liquid must then be piped elsewhere for evaporation or recycling. The

16 system might vary with the site. It may be coupled with below-grade

17 disposal in trenches to lessen the hydraulic drive against the side-

18 walls and bottom to reduce seepage. Usually an impermeable bottom

19 clay liner is envisioned, with gravel packed perforated drain pipes

20 installed above the clay liner. The sidewalls are usually proposed to

21 be lined. If the pipe does not resist corrosion, the system would

22 become inoperative. This system usually envisions a somewhat uniform

23 mixture of sand and slime fractions; otherwise drainage will be

24 impeded. This system cannot be physically installed at UNC's

25 present site. Neutralization appears a more effective program, as

26 underdrains will require the liquid to go elsewhere in any event.
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C4.0 RADIOLOGICAL IMPACTS

2 This section addresses the impact of radionuclide releases to the

3 environment, related to airborne emissions from the mill and tailings

4 disposal area, and accumulations identified in soil and vegetation. In

5 addition, this section addresses the dose to man and the population and

6 occupational doses to workers in the mill environment.

7 Normal operation of.UNC's Church Rock facility produces liquids, gases,

8 and solids that contain small quantities of radioactive and other

9 chemicals. The operation of the facility, as described in Sections C1.0

10 and 02.0, results in releases as low as are reasonably achievable and

11 practicable related to applicable standards of NMEID.

12 The monitoring program addressed in Section C8.0 illustrates the extent

13 to which both occupational and environmental programs have been estab-

14 lished to confirm the release rates are within specified guidelines.

15 C4.1 SOURCES AND PATHWAYS OF ENVIRONMENTAL RADIATION

16 Figure C4-1 illustrates the pathways by which uranium milling operations

17 may contribute to the radiation dose receiied by an individual from the

18 environment. The MILDOS code described in Section C4.2 is used to cal-

19 culate doses due to air particulate and radon gas source terms. The

20 sources contributing to air particulate.and radon gas releases at a mill

21 site are: stack releases, dust and radon gas from tailings, dust and

22, radon gas from ore piles, transportation of ore from mine to the mill,

23 and dust from ore-crushing operations.

24 C4.2 'PREDICTIVE MODELING FOR AIRBORNE EFFLUENTS

25 The Nuclear Regulatory Commissions's (NRC) most recent dispersion model

26 (NRC,: 1981) has been used.to predict the transport of radionuclides and

27 doses to individuals and the population in the mill vicinity. This

28 model may overestim-t, dose. The following sections describe the input

29 related to sources, receptor locations, and results of the program.
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1 C4.2.1 MILDOS Input

2 The MILDOS computer code calculates environmental radiation doses due to

3 atmospheric air particulate and radon gas transport from radionuclide

4 sources emitted during uranium recovery operations. MILDOS was devel-

5 oped by Argonne National Laboratory (ANL) and the NRC and is used for

6 estimating radiological doses due to milling operations. The reader may

7 refer to NRC's documentation of the code (Strange and Bander, 1981) for

8 an in-depth explanation of MILDOS.

9 The input to the MILDOS code falls into the following categories:

10 1. Meteorological Parameters
11 2. Radionuclide Sources
12 3. Food Chain Parameters
13 4. Population Parameters
14 5. Receptors.

15 In addition, planned changes in mill operations are introduced into the.

16 code th rough a time-step function which adjusts source strengths.

17 This section describes the assumptions made in the compilation of raw

18 data for the mill site analysis. Where input is necessary in MILDOS and

19 no raw data are available, the assumptions or references used in deter-

20 mining an acceptable estimate are given. Two MILDOS runs were required

21 in the analysis. The first considers only the yellowcake dryer stack,

22 yellowcake packaging stack, and ore piles as sources for the receptor

23 dose calculations relating to newly adopted Section 3-300 m of the

24 Radiation Protection Regulations (NMEID, 1981). This regulation

25 provides for dose exclusive of mill tailings and radon and its

26 daughters. The second considers all radionuclide sources including mill

27 tailings, Rn-222 gas, and its daughter products for calculation of air

28 and ground concentrations and the total population dose. This run was

29 made related to the 500 mrem limit of Part 4 of the Radiation Protection

30 Regulations (NMEID, 1980).

31 The UNC Mill and Mine and the location of nearby population centers are

32 shown in Figure B1-1.
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1 The next UNC Mill license renewal period is for 5 years. For calcu-

*2 lation purposes, it was. assumed the mill will operate for 20 years

3 followed by a 5-year period during which reclamation activities would

4 take place. Therefore, the MILDOS time steps were chosen at 5, 20, and

5 25 years of mill operation. Mill tailings are assumed to be the only

6 source of exposure after mill shutdown. Thus, after 20 years, the stack

.7 and ore pile source strengths are set at zero since the mill will no

8 longer be in operation. Sections C4.2.1.1 through C4.2.1.5 discuss

9 input components used in the MILDOS runs. Results are summarized in

10 Section C4.2.2.

11 C4.2.1. Meteorological Parameters

12 MILDOS requires characteristic annual average fractional frequency of

13 wind occurrence in 16 wind directions, 6 wind speed classifications, and

14 6 atmospheric stability categories. These data were obtained from the

15 U.S. Department of Commerce (1981) based on measurements made at the

16 Gallup Airport, approximately 16 miles southwest of. the mill. Table

17 B2.1 gives the Gallup wind frequency data for the period from January

18 1976 to December 1980. Figure B2-1 shows the 1976 to 1980 Gallup wind

19 rose, which is a pictorial representation of the wind frequency data.

20 The second meteorological parameter required is the average annual

21 mixing height (DM). It is defined as the harmonic mean of the measured

22 morning and evening DM's. At Gallup, the morning and evening DM's are

23 370 and 2,680 meters, respectively, the average DM is then:

24 DM (2) (370) (2,680)/(370 + 2,680) 650 meters.

25 C4.2.1.2 Effluent Sources

26. The sources of airborne radionuclide effluents at the UNC site fall into

27 the following three categories:

28 o The yellowcake dryer and packaging stacks,
29 o The ore piles and ore dust, and
30 o The tailings and sandfill areas.
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1 For each source, MILDOS requires the user to supply:

.2 o The position of the source center and the source area,
3 except for mill stacks which have zero area;

4 o Either the release rate in curies per year or the
5 specific activity in picocuries per gram for Radio-
6 nuclides U-238, Th-230, Ra-226, and Pb-210;

7 o The particle size distribution in one of three ranges
8 of particle sizes defined by MILDOS;

9 o The release rate in curies per year for Rn-222 gas;
10 and

11 o The product of the exit stack velocity and the stack
12 inside diameter in square miles per second.

13 Finally, source strength may be defined during each time step by the

14 array QADJUST in MILDOS.

15 The position of each source relative to the origin at the base of the

16 yellowcake dryer stack is given in Figure C4-2. Table C4.1 gives the

17 coordinates of the sources and their areas.

18 Particulate concentrations and emission rates from the yellowcake dryer

19 stack are presented in Table C4.2 and for the yellowcake packaging stack

20 in Table C4.3. The yellowcake dryer packaging stacks do not operate

21 continuously even when the mill is at full production. Based on esti-

22 mates given by UNC, the stacks are now-in operation about 25 percent of

23 the year. Since the stacks were monitored while in operation, the total

24 annual average release rate of radionuclides from the stacks' is conser-

25 vatively estimated at 25 percent of the average monitored value. The

26 stack emission data used as input to MILDOS are 25 percent of the values

27 presented in Tables C4.2 and C4.3. MILDOS also requires input of the

28 product of the stack exit velocity and inside diameter for both the

29 yellowcake dryer and packaging stacks.. The following parameters

30 w-ere calculated using the average measured flow rate for -each of the

31 stacks:
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i EXIT VELOCITY INSIDE DIAMETER PRODUCT

2 (m/sec) (W) (m /sec)

3 Yellowcake Dryer Stack 4.46 0.8509 3.79
4 Yellowcake Packaging Stack 7.63 0.2857 2.18

5 The Rn-222 release in stacks was not monitored and was considered to be

6 negligible in the Final Generic Environmental Impact Statement (GEIS) on

7 Uranium Milling (NRC, 1980) as well as in both MILDOS runs.

8 For the MILDOS run, which includes tailings sources, the tailings area

9 was divided into six.sectors as shown in Figure C4-2 with coordinates

10 and areas. as given in Table C4.1. Each section has an area of less than

11 0.1 square kilometer as required by MILDOS. The bulk-specific activi-

12 ties and average bulk-specific activities are given in Table C4.4.

13 These average values were used for all tailings sections in MILDOS via

14 the PACT array. Theýresulting release rates are given in Table C4.5.

15 The Rn-222 release rate for uncovered tailings was obtained from the

16 GEIS (NRC, 1980) and a value of 70 curies per year for tailings covering

17 an area of one square kilometer. The Rn-222 release rate for the UNC

18 tailings is scaled according to the area of each tailings sector, i.e.,

19 a tailings area of 0.1 square kilometer has a release rate of 0.1 times

20 70 equals 7.0 curies per year.. The sandfill areas are considered to be

21 a tailings source. Their data were compiled as above and are shown in

22 Table C4.4.

23 No radionuclide data were available for the ore piles. However, since

24 the uranium extraction process will not generally affect the concentra-

25 tion of Th-230, Ra-226, and Pb-210, the same bulk-specific activity of

26 these radionuclides is assumed in the ore piles as in the tailings sec-

27 tions. The U-238 bulk-specific activity is calculated from the average

28 ore grade of 0.12 percent U3 0 8 in the ore by the formula:
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U-238 Bulk .1(1) 12
1USpecifi Bu(lk0 714g U / -7 curies /10 picocuries

Activity 8g U 8 ) .77 x 10 g U curie

2 688 picocuries U-238
g ore

3 The rate of release of Rn-222 from the ore piles was not measured. The

4 GElS (NRC, 1980) gives the release rate of Rn-222 as 68 curies per year

5 for a model mill with 2,000 TPD capacity. Since the UNC Mill proposed

6 maximum operation of 4,000 TPD, the release rate of Rn-222 is set at

7 2 times 68 equals 136 curies per year. This value also takes into

8 account Rn-222 released during transport of the ore to the mill and dust

9 released in mill operation.

10 C4.2.1.3 Food' Chain Parameters

11 The MILDOS food chain parameters include fractional. feed requirements of

12 locally grown pasture grass and hay for grazing animals and the food

13 production rate of vegetables, meat, and milk around the site. .No data

14 exist on the proportion of local to imported feed that is consumed by

15 domestic animals so the assumption is made that 100 percent of the

.16 annual feed requirement is satisfied by locally grown pasture grass.

17 The calculation of the food-iproduction in. the area of the mill is more

18 involved. Tables C4.6, C4.7, and C4.8 give the average yields for prin-

19 cipal-crops, sheep and cattle, and milk for the state of New Mexico.

20 The average yield values shown in these tables are conservative esti-

21 mates of production values for the area near the mill because the state

22 average values include for many irrigated and intensively managed agri-

23 cultural. areas.

24 ()The conversion constant 6.77 x 10- curies/g U was obtained from
25' Footnote 4, Appendix B, 10 CFR 20.
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1 From Table C4.6, the average vegetable production for cultivated land i.s

2 8,436 kilograms per *acre per year equivalent to 2,084,507 kilograms per

3 square kilometer per year. According to an areal survey, five garden

4 plots are cultivated within an eight-kilometer radius around the mill.

5 The average garden size is estimated to be:4,000 square meters so that

6 the total area of cultivated land in the study area is 0.02 square

7 kilometer. The total vegetable production for this area may then be

8 calculated to be 0.02 times 2,084,507 equivalent to 41,690 kilograms per

9 year. The total area of the eight-kilometer radius study area is 201

10 square kilometers. The average vegetable production per square

11 kilometer is then 41,690 divided by 201 or 207 kilograms per square

12 kilometer per year.

13 The total New Mexico cattle and sheep herds and the five-year average

14 weight and number of slaughters is given in Table C4.7. From the data

15 given, an average of 100 times 544.2 divided by 1,584 is equivalent to

16 about 34 percent of the New Mexico cattle herd slaughtered each year.

17 The average weigh't per head is 533,271 divided by 544.2 equals 980

18 pounds (445 kilograms). Although the entire animal is not consumed, 980

19 pounds gives a conservative estimate of meat consumption. The eight-

20 kilometer study area contains portions. of Districts 14 and 16 of the

21 Navajo Nation. District 14 had a total of 1,834 cattle (Henderson,

22 1981) during 1979 and 1980. The land area of District 14 is approxi-

23 mately 972 square miles (2,517 square kilometers). The average cattle

24 and calf population per square kilometer is then 1,834 divided by 2,517

25 equals 0.73 head per square kilometer.

26 District 16 had a total of 423 cattle (Henderson, 1981) during 1979 and

27 1980 on a land area of approximately 1,080 square miles (2,797 square

28 kilometers). The average cattle population in District 16 is then 423

29 divided by 2,797 equals 0.15 head per: square kilometer. The average

30 cattle density in the study area is then 0.15 plus 0.73 divided by 2

31 equals 0.44 head per square kilometer. Thus, the est4-ated number of

32 cattle in the study area is 0.44 head per square kilometers times 201

33 square kilometers equals 88 heads, and the estimated meat production for

34 cattle per square kilometer in the study area is then 88 heads times
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1 34.4 percent heads slaughtered per year times 445 kilograms per head per

*2 201 square kilometers equals 67 kilograms per square kilometer per year.

3 From Table C4.7, the average weight of slaughtered sheep and lambs is

4 9,818.2 pounds (4453 kilograms) divided by 87.1, or 51 kilograms per

5 head. Since the entire animal is not eaten, 51 kilograms per head is an

6 estimate of meat consumption that is higher than actual. The total

7 number of sheep and lambs in the Navajo Nation in 1975 was 587,674

8 .(Barres, 1981). The population of the Navajo Nation in 1975 was

9 140,000 (Barres, 1981). The average number of inhabitants per Navajo

10 household in 1970 was 5.5 (Faich, .1981). Therefore, there are approxi-

11 mately 140,000 divided by 5.5 equals 25,455 households in the Navajo

12 Nation. The rate of slaughter of sheep and lambs in the Navajo Nation

13 is approximately one slaughter per household per month (Barres, 1981) so

14 that the number of slaughters per year is 25,455 times 12 equals 304,455

15, slaughters per year, which constitutes 52 percent of the total herd each

16 year. District 14 had a total of 11,102 sheep during 1979 and 1980

16 (Henderson, 1981). The average sheep population per square kilometer in

17 District 14 is 11,102 heads per 2,517 square kilometers equals 4.4 heads

18 per square kilometer. District 16 had a total sheep population of 1,904

19 heads during 1979 and 1980 (Henderson, 1981). The average sheep popula-

20 tion per square kilometer in District 16 is 1,904 heads per 2,797 square

21 kilometers equals 0.68 head per square kilometer. Finally, the average

22 *sheep and lamb density for the two districts is 4.4 plus 0.68 divided by

23 2 equals 2.54 heads per square kilometer. The estimated number of sheep

24 and lambs in the study area is then 2.54 heads per square kilometer

25 times 201 square kilometers equals 511 heads, and the estimated annual

26 meat production per kilometer of land in the. study area is then 511 head

27 times 0.52 times. slaughters per year times 51 kilograms per head divided

28 by 201 square kilometers equals 67 kilograms per square kilometer per

29 year. From the preceding analysis, the total average annual meat pro-

30 duction in the area of the mill is 67 kilograms per square kilometer per

31 year (cattle) plus 67 kilograms per square kilometer per year (sheep and

32 lambs) equals 134 kilograms per square kilometer per year.
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.I Finally, the milk production for cows in the area was calculated. Table

2 C4.8 gives the milk production for cows in New Mexico during 1976

3 through 1979. The average, 6,253 kilograms per cow per year, is an

4 estimate of milk production in the study area that may be higher than

5 actual because the state average includes many highly productive areas

6 and feed-lot production methods. District 14 had a total of 1,308 cows

7, during 1979 and 1980. Three percent of these are conservatively assumed

8 to produce milk for human consumption (Henderson, 1981). The land area

9 of District 14 is approximately 2,517 square kilometers. The average

10 number of milk-producing cows per square kilometer in District 14 is

11 then 1,308 cows times 0.03 divided by 2,517 square kilometers equals

12 0.02 cow per square kilometer. District 16 had a total of 296 cows

13 (Henderson, 1981) during the count period. The land area of District 16

14 is approximately 2,797 square kilometers. The average number of milk-

15 producing cows per square kilometer in District 16 is 296 times 0.03

16 divided by 2,797 equals 0.003 cow per square kilometer. The average

17 density of milk-producing cows in the two districts is 0.02 plus 0..003

18 divided by 2 equals 0.01 •cow per square kilometer. The estimated number

19 of milk-producing cows in the study area is 0.01 cow per square kilo-

20 meter. times 201 square.kilometers equals 2 cows, and the estimated milk

21 production in the study area is 2 cows times 6,253 kilograms per cow per

22 year divided by 201 square kilometers equals 62. kilograms.per square

23 kilometer per year.

24 The production of goat milk is estimated to equal 1,341 kilograms per

25 doe per year (Ells, 1981). District 14 had a total of 4,539 does during

26 the count period, 3 percent of which are assumed to produce milk for

27 human consumption (Henderson, 1981). Therefore, the average number of

28 milk-producing does is 4,539 does times 0.-03 divided by 2,517 square

29 kilometers equals 0.05 doe per square kilometer. District 16 had a

30 total of 1,588 does during the count. period. Therefore, the average

31 number of milk-producing does is 1,588 times 0.03 divided by 2,797

32 square kilometers equals 0.02 doe per square kilometer. The average

33 density of milk-producing does in the two districts is 0.05 plus 0.02
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1 divided by 2 equals 0..035 doe per square kilometer. The estimated num-

2 ber of milk-producing does in the study area is 0.035 doe per square

3 kilometer times 201 square kilometers equals 7 does. Thus, the estimat-

4 ed milk production in the study area is 7 does times 1,341 kilograms per

5 doe per year divided by 201 square kilometers equals 47 kilograms per

6 square kilometer per year.

7 The total estimated milk production from both goats and cows in the

8 study area is 62 kilograms per. square kilometer per year plus 47 kilo-

9 grams per square kilometer per year equals 109 kilograms per square

10 kilometer per year. Table C4.9 shows the food chain parameters and the

1. i vaues used for-the MILDOSS input..

12 C4.2.1.4 Population Parameters

13 MILDOS requires enumeration. of the population in each radial sector

.14 surrounding the mill site origin as well as projections of population

15 growth corresponding to the MILDOS time steps. Details of the compila-

16 tion of population data and figures showing population in each radial

17 sector are given in Section BI.2. The radial sector diagrams in Figures

18 BI-3 and BI-4 provide the necessary population data used as input for

19 the population array in MILDOS. Based on the population growth in

20 McKinley County during 1975 through 1980, population growth was

21 estimated for the area of the mill during MILDOS time steps (Table

22 C4.10). These estimates are based on population projections developed

23 in 1979. Since that time, a decline in employment in the mining and

24 milling, industry has occurred. As a result, the estimates appearing in

25 Table C4.10 may be high.

26 C.4.2.1.5 Receptors

27 Dose and total dose measurement calculations at a number of receptors

28 near the mill site were made. A map and a table giving receptor

29 locations withrespect to the yellowcake dryer origin is shown in Figure

30 C4-3. The nearest downwind resident and nearest downwind community were

31 identified assuming predominantly southwest to northeast wind direction
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1 as may be seen from the meteorological data in Table B2.1. The

2 nearest permanent resident is north of the mill in a trailer park where

3 UNC employees on 24-hour call for the mining and milling operation are

4 located. The "nearest" grazing area is not an actual grazing area but a

5 location near the tailings area where cattle have on occasion broken

6 through the UNC fence to wander and graze. The nearest actual permanent

7 grazing site is on the Navajo Reservation. The site is located about

8 0.6 mile (one kilometer) northeast of the mill site origin.

9 C4.2.2 MILDOS Output

10 This section presents the results of the two MILDOS runs. The most

11 important results and highest doses are given in Tables C4.11 and

12 C4.12. In all but one location, doses predicted for inhabitants near

13 the mill were within the limits set by state law. The impact to resi-

14 dents of large communities in the area was found to be very small.

15 The 40 CFR 190 regulatory dose in New Mexico is the dose received by an

16 individual at a receptor location exclusive of the dose from tailings,

17 Rn-222, and its daughter products. In order to calculate the required

18 40 CFR 190 doses, a MILDOS run was made using only the yellowcake dryer

19 stack, yellowcake packaging stack, and ore pile sources. The calculated

20 20-year doses were scanned to determine the individual (infant, child,

21 teenager, or adult) and organ (whole body, bone, average lung, livert

22 kidney, or bronchial tubes) which receives the highest annual 40 CFR 190

23 dose. The highest doses were usually to the child's bone. The 40 CFR

24 190 dose to the child's bone, lung, and bronchial tubes is given in

25 Table C4.11.. The highest overall dose was about 46 mrem per year at the

26 north UNC.boundary receptor; however, no one resides at this location.

27 The greatest dose at a residence is that received by a child's lung at

28 the nearest resident location. That exposure, 54 mrem per year, ex-

29 ceeds the regulatory limit of 25 mrem per year in Section 3-300 m of the

30 Radiation Protection Regulations (NMEID,. 1981). UNC is in the process.
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1 of developing a sampling and monitoring program to determine if the

2 MILDOS predictive data is substantiated by actual monitoring results.

3 This program is planned to begin in early 1982.

4 The maximum allowable dose at a receptor due to all radionuclide

5 sources, including tailings and Rn-222 and its daughter products, is 500

6 mrem per. year as provided in Part 4 of the Radiation Protection Regula-

7 tions (NNEID, 1980). The second MILDOS run includes all those sources.

8 The predicted values show again that the greatest organ doses would be

9 received by the bronchial tubes, kidney, bone, and lung of a child.

10 Table C4.12 gives the total annual dose predicted for the organs of a

11 child... Doses at all receptor locations are within the 500-mrem-per-

12 year limit.

13 Annual population dose calculations were provided by the second MILDOS

14 run which included tailings contributions, Rn-222, and its daughter pro-

15 ducts. Table C4.13 gives a summary of the total annual population dose

16 predictions to individuals living within a 50-mile (80-kilometer) radius

17 of the mill site origin by exposure pathway and organ. The maximum

18. doses are calculated to be received by the bronchial tubes via the

19 inhalation pathway.

20 Table C4.14 presents the individual receptor airborne; and ground

21 particulate concentrations predicted for each receptor. Each of the

22 predicted airborne concentrations outside the .restricted area may be

23 compared with the maximum permissible concentration for release to

24 unrestricted areas. That comparison indicates that the predicted

25 airborne particulate concentrations at each of the receptors is within

26 regulatory limits.

27 A complete copy of the input and output of both MILDOS computer runs is

28 attached for reference in Appendix .A.
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1 C4.3 OCCUPATIONAL DOSE

2 UNC has gathered an extensive-body of data over the past five years to

3 monitor the levels of radionuclide exposure in and around its Church

4 Rock uranium mill. This chapter discusses trends and anomalies in the

5 data and compares the measured doses and exposure levels to permissible

6 limits.

7 High- and low-volume continuous air monitoring results for Unat, Ra-226,

8 and Th-230 for eight Church Rock Mill sites are presented in Appendix B,
9 Figures B-I through B-8. The eight sites included for the monitoring

10 are as follows:

1i Site A - North of the mill site near the NECR
12 trailer park.

13 Site B - 1.5 miles northeast of mill in Pipeline
14. Canyon.

15 Site BI- The northeast corner of the Kerr-McGee
16 administration building.,

17 Site C - About 150 feet from. the midpoint of the
18 east boundary of the tailings impoundment.

19 Site D - Southeast margin of the tailings impound-
20 ment on the access road.

21 Site E.- Near the south end of the tailings
22 impoundment..

23 Site F - North of the tailings impoundment at the
24 access road, 1,800 feet east of the inter-
25 section with Highway 566.

26 Site OCR/IX - Southeast corner of the LX treatment plant.

27 Springstead - Near the Springstead Trailer Park sewage
28 treatment plant.

29 Sampling began in June 1977 at Sites A, B, C, D, and E. Monitoring at

30 the other sites was not initiated until August 1980, and Site B was

31 discontinued. The sampling frequency has been once a month except

32 during mill shutdown between July and October 1979, during which time
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1 there was no monitoring. Each of the measured air concentrations is a

2 combination of radionuclides generated by mill operations and naturally

3 occurring radionuclides.

4 Naturally occurring background concentrations are measured both upwind

5 from the mill and at a reasonable distance from the mill. The combina-

6 tion of both criteria helps to ensure that the measured background

7 concentrations are not influenced by mill operations. Springstead is

8 about six miles southwest from the mill.. Being both upwind and distant

9 from the mill, the Springstead values have been accepted by NMEID' as

10 background in the area. The net concentrations of each radionuclide can

11 then be calculated by subtracting the background concentrations from the

12 observed concentrations at each monitoring location. The net concentra-

13 tion can then be considered a result of mill operations and compared

14 with the maximum permitted concentration in air of unrestricted areas.

15 Figures B-I through B-8 in Appendix B graphically present the measured

16 concentrations in air for each radionuclide at each monitoring site,

17 Appendix B, Tables B.1 through B.3, present the mean concentrations,

18 standard deviations, and number of observations for each radionuclide by

19 year. Net concentrations which result from the subtraction of back-

20 background concentrations from observed values are likewise presented in

21 the tables.

22 For the purposes of.Tables B.1 through B.3, background radiation was

23 taken as:

24 7.47 x 10-3 ±1.63 x -1Unat
25 36.04 x 10-15 ±1.09 x 10-14 Pci/ml for Th-230
26 3.50 x 10-15 ±4.33 x 10-15 vtci/ml for Ra-226

27 Appendix B, Tables B.1 through B.3 show that the annual average concen-

28 trations for Unat, Th-230, and Ra-226 are within the maximum permissible

29 concentrations (NMEID, 1980, Appendix A) at all sites.
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1 In addition to its perimeter air monitoring, UNC performs low-volume air

2 monitoring of its Church Rock Mill and uses both thermoluminescent

3 dosimeters (TLD) and a Ludlum gamma scintillometer to measure direct

4 gamma radiation.

5 The scintillometer results are displayed in Appendix B, Figures B-9

6 through B-23. These data show relatively constant concentrations at

7 most sites. The countercurrent decantation ground floor and the

8 yellowcake drumn storage areas show the highest measurements on the order

9 of 1,000 urem per hour (one mrem per hour). However, these peaks

10 occurred in 1979 and early 1980, and have not recurred in late 1980 or

11 1.981.

12 Appendix B, Table B.4 presents the average air concentrations for ten

13 sites as computed from the low-volume monitoring of gross alpha,. gross

14 beta, and Unat.

15 The mill area working levels are monitored monthly at five sites and

16 randomly at several other sites. Annual statistics for the five fre-

17 quently monitored sites are given in Appendix B, Table B.5, and they are

18 shown in Figures B-24 through B-28. The working levels (WL) are con-.

19 sistently less than 0.2. At the Grizzly Sump, four measurements of 0.8,

20 7.0, 0.7, and 0.5 WL were made in July and August 1977. The 7.0 value

21 is believed to be a sampling error. A value of 0.4 WL was also made in

22 1981 when measurement methods changed from the Kusnetz's method to the

23 instant WL meter. These were the only dates when the values exceeded

24 the MPC of 0.33 WL at any of the monitoring locations.

25 Not only is the general environment at the Churck Rock Mill monitored,

26 but UNC monitors individual employees to determine their radiological

27 doses. The results of analyses for inhalation exposure to uranium are

28 presented in Appendix B, Figure B-29. These histograms show-the number

29 of employees at varying levels of inhalation exposure for 1978 though.

30 1980.
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i For inhalation exposure, all employees are within exposure limits, with

2 the worst case being one employee at 36 percent of the maximum allowable

3 exposure in 1978. The high percentages occur in the same employees each

4 year. Appendix B, Table B.6 shows.the eight employees with the highest

5 exposure levels each year. The exposure to these employees has de-

6 creased since 1978, whereas the mean of all employee exposures has

7 remained constant at less than four percent of the annual limit.

8 Appendix B, Figure B-30 presents histograms of the uranium concentration

9 in the urine of employees for 1977 through 1980. Examination of Figure

10 B-30 shows a decline in the concentration from an average of 0.034 mil-

11 ligram per liter in 1977 to 0.023 milligram per liter in 1980.

12 Whole body doses, as measured by TLD's, are shown in Appendix B, Figure

13 B-31. Although the average, exposures have increased since. 1977, from

14 about 36 to 109 mrem, the overall exposure has remained relatively con-

15 stant. The high average in 1980 is due to one employee with a dose of

16 525 mrem being averaged with only ten other workers, all of whom mea-

17 sured at less than 250 mremr, with most less than 100 mrero.

18. C4.4 OTHER. ENVIRONMENTAL IMPACTS

19 Radiological impacts on environmental conditions may also be assessed

20 from vegetation and soil monitoring data. Because no remedial action is

21 ordinarily taken on area soils and vegetation, radiological effects on

22 soils *and vegetation might be expected to show an accumulation of mill-

.23 and tailings-related contaminants, or some degree of increased concen-

24 tration relative to preoperational soil and vegetation samples. The

25 data presented here are somewhat ambiguous and do not permit a defini-

26 tive impact assessment for vegetation and soils.

27 C4.4..1 Vegetation

28 Appendix B, Figures B.32, A through D, show long term trends in radio-

29 logical impacts on vegetation (1975 ttO 1978). The 1975 and 1976 samples

30 provide preoperational concentrations. At all four sites, measurements
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1 fluctuate considerably, particularly with respect to gross beta at Sites

2 1 and 2, and in all five parameters, gross alpha and beta, total

3 uranium, Ra-226, and Th-230, at Sites 3 and 4.

4 At Site 1, northwest of the mill, data show a large increase in beta

5 activity in 1977. This sample may have had a higher potassium content

6 than other samples. This phenomenon may be better attributed to the

7 species selected for analysis more than on the collection of vegetation

8 during the growing season since the September 1978 data show no similar

9 trend in beta activity. The long. term trends in all parameters, except

10 total uranium, show generally increasing activity through the 1975 to

11 1978 period.

12 Site 2 is east of the mill and not far from the tailings area. Data

13 collected at this site show a general trend of increasing activity of

14 all parameters through the sampling period. The gross beta results may

15 be due to the same factors that occurred at Site 1.

16 Site 3 lies southwest of the mill. Long term trends show small

17 increases in all measured parameters, except for uranium. At this site,

18 the highest gross beta concentration in 1977 is accompanied by peaks in.

.19 alpha, uranium, and Th-230 concentrations. These elevated values could

20 possibly result from the use of 'sagebrush in the samples since the sage-

21 brush tends, to be dustier than grasses.

22 Site 4, north and west of the mill, shows long term trends of increasing

23 activity with respect to all parameters. Uranium concentrations show a

24 seven-fold increase from preoperational data (1975 to the final sample,

25 1978) although only a two-fold increase from December 1976 to September

26 . 1978. Other parameters increase by smaller factors. All measured

27 parameters reveal a distinct increase in August 1977. This could possi-

28 bly be a~result of the conditions discussed at Site 3.
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I After the 1979 breach, the 1975 to 1977 vegetation sampling program

2 was changed. For 1979, vegetation was sampled along the Pipeline Canyon

3 arroyo and the Rio Puerco. These samples were taken at five-mile

4 intervals downstream beginning at the point of the breach. These data

5 are plotted in Figure C4-4. Th-230 concentrations show the most varia-

6 tions, although all parameters (gross alpha and beta, total uranium, Ra-

7 226, and Th-230) show decreasing activity downstream with a marked peak

8 in activity in the 15- to 25-mile stretch downstream from the spill.

9 This is probably not due to the spill but to exposure of the Morrison

10. Formation in the "hogback" area near Gallup. The Morrison Formation is

11 the main uranium ore bearing unit in the area and exposure of ore grade

12 occur in this area.

13 In summnary, the impact of the mill operation on vegetation has been to

14 increase most of the radiological parameters studied (gross alpha and

15 beta, total. uranium, Ra-226, and Th-230) in nearby vegetation. These

16 increases appear to be generally small over the long term. The

17 increased activity of most parameters after operations began occurs

18 in all. directions from the mill.

19 C4.4.2 Soils

20 Appendix B, Figures B-33A through B-33F, show variations with time in

21 radiochemical accumulations in soils near the Church Rock Mill. Back-

22 ground concentrations of five parameters were evaluated after the July

23 1979 breach in the cooperative UNC-NMEID sampling program for soils in

24 the Pipeline Canyon. The 1975; and 1.976 analyses also provide preopera-

25 tional values of soil radiological characteristics. During this sam-

26 pling program, samples were collected at two depth intervals. (zero to

.27 two inches and two to four. inches). Some samples were analyzed with the

28 separate intervals homogenized into one sample. Uncontaminated soils

29 should show little difference between these intervals; precipitation of

30 airborne particulates might be expected to increase surface layer con-

31 tamination relative to deeper layers, particularly in arid regions with

32 little percolation of rainwater.

12/31/81



C4-1 9

1 From 1975 through 1978, trends shown in the data are highly variable in

2 many cases. Site 1, downwind of the No. 3 mine ventshaft (northwest of

3 the mill), shows some of surficial layer contamination prior to mill

4 operations. A gradual decline in alpha, beta, and uranium is evident,

5 suggesting the nearby mill has not had any impact on these radiological

6 parameters in the soil. Both Ra-226 and Th-230. concentrations increase

7 through the sampling period although the values are within the standard

8 deviations of analyses for background samples collected in 1979.

9 Site 2, to the east of the mill, also displays highly variable results

10 although all five parameters increase over the period 1975 to 1978.

11 :Preoperational total uranium in the soil is greater than the mean of the

12 background samples. Also, the subsurface layer from two to four inches

13 in 1975 was higher in Utot, gross alpha, Ra-226, and Th 7 230 than the

14 surface layer although only Utot is consistently higher in the subsur-

15 face than at the surface during the preoperational period. These facts

16 may suggest a subsurface source for the original activity. After opera-

17 tions began, the surficial layer contained the greater concentrations

18 and activity for all parameters. Ra-226 activity has increased most

19 markedly overall from about 1.5 pCi/g in 1975 and 1976 to about 9 pCi/g.

20 The other parameters increased overall by factors of two or less. These

21 trends suggest some radiological impact on soil has occurred at Site 2,

22 which is close to the tailings impoundment in Pipeline Canyon.

23 Site 3, southwest and upwind from the mill, shows consistent decrease in

24 most parameters through the preoperational period. After mill startup,

25 most parameters show slight peaks (1977) followed by declines in activi-

26 ties in 1978. The trends after operations began are not consistent with

27 what would be expected after milling began. Disturbance. is a possible

28 explanation.

29 Site 4 lies northwest of the mill site. The preoperational gross alpha

30 and beta and Utot display decreasing activity during the preoperational

31 period in 197.5 and 1976. Ra-226 and Th-230 show little change. During
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1 the operational period in 1977 and 1978, gross alpha and beta, Ra-226,

2 and Utot show varying degrees of increased activity over the preopera-

3 tional data. Gross alpha and beta concentrations show the greatest.

4 increase in Site 4 soil, being more than four times greater in October

5 1978 than immediately before the mill started operating. Other param-

6 eters increase by smaller factors over this period. The Th-230 data

7 display. no definite trends. The increased activities in Ra-226 and

8 Utot in the top two to four inches might be explained if settled par-

9 ticulate matter may have subsequently dissolved and percolated into the

10 deeper soil layers with rainwater.

11 Site 5 is northeast and downwind of the mill. Only two samples are

12 available of which the second is a homogenized sample of the zero-to

13 two and two"to-four inch depth samples. Both samples are preopera-

14 tional. Utot is high in the 1976 sample. All samples display greater

15 activity in the two- to four-inch-depth sample than in the zero- to two-

16 inch sample depth.

17 In 1979, soil samples were collected within Pipeline Canyon as part of

18 of the environmental impact assessment for the July 1979 breach. These

19 data, their means, and standard deviations are shown in Appendix B,

20 Figures B-33A through B-33F, as a comparison for soil impact assessment.

21 The regular soil monitoring did not occur in 1979.

22 In summary, the radiologic impact of mill operations on soils is slight

23 and is most evident at Sites 2 and 4. Site 2, which appears to have a

24. naturally high activity of some measured parameters, shows long term in-

25 creases in all parameters. Site 4 shows long term increased activities

26 in soil as well although the measured activities at Site 4 are lower

27 than at Site 2. These two sites are downwind of the tailings or mill

28 facilities, and the result is expected. Site I displays inconsistent

29 trends among the five parameters measured so that impacts of the mill

30. are uncertain at. this site. At Site 3,. the operations at the mill
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1 appear to have caused an immediate, marked increase in the activity of

2 most measured parameters. The subsequent, gradual decline in activity

3 is not consistent with expectations after milling began.
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1 C5.0 NON-RADIOLOGICAL IMPACTS

2 C5.1 PLANT EMISSIONS

3 C5.1.1 Boiler Stack EmissiOn

4 Mill process steam and some building'heat are supplied by two boilers

5 fired by No. 6 fuel oil. Both boilers are vented through a single

6 57 inch diameter stack which is 70 feet tall. The boilers consume

7 about 1,710,000 gallons of No. 6 fuel oil annually.

8 Calculated boiler emissions data are presented in Table C5.1 and are

9 based on an estimated sulfur content of 0.34 weight percent and nitro-

10 gen content of 0.1 weight percent for the:No. 6 fuel oil. The stack

11 emissions for sulfur dioxide and nitrogen oxides are not regulated by

12 state air quality standards because the combined input of the boilers

13 is less than 106 million BTU per year.

14 C5.1.2 Non-Radiological Dryer and Packaging Stack Emissions

15 Non-radiological emissions from mill stacks related to the milling and

16 yellowcake packaging prolcess and laboratory stacks are summarized in

17 Section CI.2.3.

18 C5.1.3 Non-Toxic Solid Waste

19 Non-toxic solid waste, such ;as constructio0n material, trash, garbage,

20 and 55-gallon drums, is disposed of in landfills, within the mine

21 property. Each landfill :is a trench cohstructed approximately ý105 fee.t

22 long by 45 feet wide by 10 feet deep and is used until full. This

23 generally takes about one year, and then a new trench landfill is

24 construct-ed. The amount of material disposed is estimated at about 47,250

25 cubic feet per year.

26 C5.1.4 Sanitary Wastes

27 Sanitary wastes are processed at an on-site treatment plant using s creen-

28 ing, aeration, secondary clarification and chlorination. The aerobic

29 digestion treatment p lant reduces the BOD by 80 percent. About. 20
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1 gallons per minute of effluent from the treatmenlt plant is discharged

2 to the tailings pond -ia thee CCD cirquit; however, this effluent is used

3 to water plants at the mill site during summer. Laundry waste is recycled

4 into the mill process in order to reclaim uranium. Laboratory wastes

5 are discharged directly to the tailings storage.

6 C5_1l.5 Stormwater Runoff

7 Rainfall that falls into the various chemical iand s~torage tanks and onto

8 the pavement surrounding much of the mill iis returned through the mill

9 cycle. -Tanks containing chemitals are surrounded by :dikes to impound

10 stormwater and washdown water. This water is also recycled in the

11 system. Other stormwater runoff from the ore ,storage area in the mill

12 complex is directed to theý.s~tormwater retention basin east of Pipeline

13 Canyon Arroyo, through a culvert. Section C1.2.4.7 includes further

14 details of the stormwater runoff management.

15 C5.2 PHYSICAL AND BIOLOGICAL SYSTEMS

16 C5.2.1 Vegetation

17 Physical alterations of the mill site in Pipeline Canyon due to mill

18 construction and the tailings area were summarized inthe

19 :applicant's original Enviirotnmenta.l Report. (UNC, 1976.). The mill

20 occupies about 20 acres with current tailings storage occupying about

21 100 acres. The mill lies in an alluvial vaIIey predominated by pinon-

22 juniper type vegetation. The tailings impoundment lies in the same

23 types of vegetated areas., as well as sagebrush-grassland. The native

24 vegetation in these areas has been disrupted, As described in Section

2.5 C9.0, a revegetation program. in both the, mill and tailings disposal areas

26 has been initiated.

27 C5.2.2 Wildlife.

28 Wildlife has been di.splaced from the mill si.te and tailings impound-

29 ment., The impact of the operation has been to displace wildlife from the

30 immediate area. The high percentage of open land of a similar nature to

31 that occupied by the mill means that most displaced individuals and

32 spec-ies have probably moved to .nearby areas:.
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1 C5.2.3 Archeology

2 An archeological site (.SA 2,1152) called The Poor House Ruin was

3 excavated by the Gallup Museum of Indian Art, supported by UNC, in

4 1980. The site lay to the east of the tailings impoundment on a

5 ridge north of Ram Mesa. Recovery of artifacts was very small.,

6 although a nine-room masonry dwelling and kiva were uncovered. The

7 occupancy dates were established as 10510-1120 A.D. (.Davis, 1980). As

8 noted in the Applicants's original Environmental Report (UNC, 1976)

9 archeological clearance was granted for the site.

10 C5.3 NOISE

11 The mill operation generates noise at the site that can be heard in

12 the immediate vicinity. The mill is designed to limit noise to

13 acceptable occupational health and safety levels. A noise survey on

14 October 21, 1981, showed average noi'se levels to be 82.96 dB in the

15 boiler room and 92 dB, maximum, on front end loaders (FELs). This

16 compares with the maximum allowable noise exposure of II5dBA

17 (30CFR57.5).

18 C5.4 DUST

19 The Mine Health and Safety Administration (MSHA) monitors airborne

20 dust in the mill complex twice annually. Five samples are taken, one

21 each at the ore pad, the loader, the scale house, the grinding building

22 and in the CCD. The samples are analyzed for silica content and particle

23 size. The hazardous particle size range is <10 rim. UNC is notified

24 by MSHA of any violation of standards or of any 'health risk only if any

25 are found. MSHA has not found any violations at the mill.

26 C5.5 SOCIOECONOMIC IMPACTS

27 This section describes the social and economic benefits and costs of

28 the UNC mining and milling operations. Mining operations are addres-

29 sed because they are dependent upon continued milling operations; if
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1 the UNC mill were to cease operations, UNC would likely close the

2 mines as well.

3 C5.5.l1 Benefits of Mining and Milling. Operations

4 As indicated in Section Bi.2.3 and Table B'1.3 mining and milling activi-

5 ties occupied 4,685 people in McKinley County during 1980. This repre-

6 sented just under 25 percent of the toIt al county civilian labor force and

7 almost 16 percent of the total state mining labor force. UNC mining and

8 milling operations occupied 669 hourly and salaried employees in 1980

9 (Table C5.2). -This constitutes 14.3 percent of the counties 1980

10 mining and milling labor force and 2:..3 percent of the states total.

11 The hourly and salaried employees at UNC mining and milling operations in

12 1981 (mostly at Church Rock) is about 542 (Table C5.2).

13 An estimate of the total number of people that are currently sup-

14 ported directly by the UNC payroll can be obtained by multiplying the

15 number of mining and milling employees in 1981 (542) by 3.86, the averag.e

16 number of people per household in McKinley County in 1979 (University of

17 New Mexico, 1981). This method, which assimes that the UNC employee is

18 the only income earning member of the family, indicates that approxi-

19 mately 2,092 people are supported by direct income from the UNC mining

20 and milling operations.. Using this method, 2,582 people were supported

21 by UNC in FY80.

22 By dividing the total annual UNC mining and milling payroll (approx-

23 imately, $22.8 million in 1980) by the number of people estimated to be

24 supported by the mine and mill operations during 1980, (2,582) it may be

25 estimated that the 1980 per capita per'sonal income of individuals

26 supported by UNC mining and milling employment equaled $8,830. This

27 compares with 1.979 per capita personal income statistics of $5,393 for

28 McKinley County and $7,482 for New Meixico. The average annual earnings

29 for about 373 UNC hourly employees is est~imated to be $24,925 and the

30 average for about 169 salaried employees is $29,260. It is evident that

31 mining and milling wages and sAlaries are above the McKinley County
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1 average. The Cooperative Extension Service of the U.S. Department of

2 Agriculture (Coppedge, 1.981) reports that in New Mexico every job in a

3 basic industry such as mining and milling generates 0.74 supporting

4 jobs. Furthermore, it ifs estimated that each basic industry job generates

5 1.12 households, 0.04 retail trade estab6llishments, 1.07 passenger car

6 registrations, 0.91 school dhildreh and 3.59 additional people in the

7 region. IUsing ýthese values and the current direct UNC employment of

8 542 persons, it can be estimated that UNC mining and milling operations

9 currently support 401 indirect jobs in the region. It can also be

10 estimated that the UNC operations account for 607 households, 22

11 retail trade establi~shments, 580 passenger car registrations, 493

12 school children and 1,94.6 additional people in the region.

13 The Gallup Chamber of Commerce estimates that in Gallup, each dollar

14 of revenue earned in a basic industry gener'ates approximately seven

15 dollars income to busines-se~s supplying supporting goods and services.

16 Of the current 542 UNC employees, 376 (69 percent) live in McKinley

17 County and 253 (47 percent) live in Gallup. Assuming that 69 percent of

18 the employees also lived in McKinley County in 1980, as much as $110

19 million in indirect or secondary revennue was, generated in the Gallup/

20 McKinley County region in 1980 as a result of UNC mining and milling

21 operations. Most of the remaining UNC employees res~ide in Cibola County.

22 The taxes paid to the state and federal governments by UNC and its

23 employees are itemized in Table C5.3. The 1980 and 1981. average

24 annual tax burden of UNC and its employees is estimated to be $1,1.9

25 million. The greatest individual taxkes are federal income tax with-

26 holdings and the state severance tax. Of the total $11.9 million

27 paid in taxes by UNC and its employees, $6..0 million, or 51 percent

28 Of the total, is paid to the federal government and $:5.9 million, or

29 49 percent of the total, is paid to the State of New Mexico. In addition

30 to these taxes, taxes paid by other j•obs and businesses generated by UNC

31 activities should be considered when evaluating the economic impacts of

32 UNC operations.
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1 The importance of continued UNC employment at Church Rock is emphasized by

2 the different conditionS in the uranium indu'stry in northwest New Mexico.

3 The comments of the Uranium Environmental Subcommittee and Kerr-McGee

4 Nuclear Corporation in the matter of Proposed Amendments t:o the Radiation

5 Regulations before the 'Environmentalal lImprovement Board of the State of, New

6 Mexico, August 7, 1981, reflected the following mine, mills or projects

7 which had been closed, mothballed or postponed:

8 (1) Anaconda Jackpile open pit mine, once the
9 largest producer in the country- c€losed;,

10 (2) Kerr-McGee Rio Puerco mi,ne - closed;

11 (3) Bokum 'Resources mine and mill at Marquez closed
12 before production achieved after :more than

$60,000,000 spent;

13 (4) United Nuclear S~t. Anthony mines - closed;

1.4 (5) Kerr-McGee Nuclear Section 24 mine - closed;

15 (6) Exxon in situ project, Marquez - not started;

16 (7) Homestake Section 15 mine - closed.;

17 (:8) Kerr-McGee Nuclear Section 17 mine - closed;

18 (9) United Nuclear S andstone mine - closed;

19i (10) Phillips Nose Rock Project - mothballed
20 ($140,000,000 spent,, no production achieved,);

21 (11) United 'Nuclear Ann Lee mine- closed;

22 (12) Gulf Mineral - San Mateo mill - no decision made
.23 to build;

24 (13) Homestake Section 32 mine - closed;

25 (14) Conoco-Wyoming Mineral Crownpoint projec.t -
26 mothballed.

27 During the hearing itself, the Sohio Western mining and milling operations

28 were closed, throwing 300 more out of work:

29 "Asked if any workers would be :transferred to other
30 o.perations., Sam Shaw, Vice President. of Uranium
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1, Operations, said th~ere :are no other operations to
2 which to go."

3 Since the UES comments were filed., the Homestake Section 13 mine has

4 closed, announcement has been made Of 'the closure of the Anaconda mill

5 this coming, Spring, employmebnt has been reduced at Gulf Mineral, and the

6 end of the Ranchers' Johnny M i:s in sight. Unemployment in this industry

7 is very great.

8 Social benefits resulting from UNC mining and miiIling operatiobs

9 include corporate donations to local and regional charities, public

10 service organizations, park improvement elfforts, etc. During the

11 year beginning November of 1980, UNC dona'ted over $15,000 to these

12 kinds of organizatipns. The company has also contributed building

13 materials to Red Rock State Park, the Navajo Tribal Fair Grounds,

14 and to the Thoreau Cemetery.

15 C5.5.2 Costs of Mining Iand Milling Operations

16 The costs incurred by the City of Gallup and McKinley County to

17 provide services to the population supported d:irectiy and indirectly

18 by the UNC operations are itemized in Table C5.4. TOtal annual city

19 and county governmental expenditures resulting from the presence of

20 UNC are 'estimated to equal .$4.2 million. About 52 percent of this

21 total is expended by McKinley County; however, this figure is

22 inflated by the fact that there is a consolidated city-dounty school

23 system in the county.

24 Social costs associated w4ith the presence of the UNC operations

*25 include public services, such as schoo•lsý, fire and police

26 protection, waste wa~ter treatment and other similar services.

27 Recreational facilities, fire protection and waste water treatment

28 facilities are generally :adequate in t:he area and the presence of

29 UNC causes no exces-sive demand for these services. Schools in the

30 county are generally operating with enrollments below capacity. Only two
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1 of the twenty-seven schools in the city-county consolidated system
2 have enroilments exceeding design capacity.

3 C5.5.3 Net Benefits of Mining and Mil ling Operations

4 An estimate of the net benefits, result:ing from UNC operations can be
5 made by comparing the statistics presented in the two previous sections.
6 The direct UNC payroll, minus the estimat~ed required governmental
7 expenditures, indicates a net direct economic€ benefit of about $18.6
8 million annually. This does not include estimated indirect revenue. and
9 taxes paid by UNC and its employ~ees.

10 Social benefits are more difficult to quantify; however, UNG. operations
11 are responsible for lower unemployment rates in McKinley County. UNC
12 operations also can be seen to have a stabilizing effect on local social
13 conditions.
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1 6.0 IMPACTS To WATERWAYS AND GROUNDWATER

2 C6.1 SURFACE WATER

3 C6.1.1 introduction

4 This section provides an analysis of possible impacts to the surface

5 waterways near the Church Rock Mill. The impacts produced from normal

6 mill operations as well as potential large-scale accidents are

7 discussed. Additional mill-related accidents are discussed in Section

8 C7.0.

9 C6.1.2 Surface Water Bodies

10 The Church Rock Mill. and tailings are located within Pipeline Canyon, a

11 tributary of the North Fork Puerco River. Flow in the canyon is

12 naturally ephemeral. However, treated mine water from UNC and Kerr-

13 McGee mining operations currently flows down the arroyo. These flows

14 generally are less than 12 cubi c fee.t per second (Pubilic Health Service,

15 1980). Additional flows result from infrequent rainfall events during

16 summer thunderstorms and on occasion from snowmelt. The North Fork

17 Puerco River is an ephemeral or intermittent to perennial arroyo whose

18 drainage extends to the Continental Divide to the east of the mill

19 area. Flows in the Puerco River are derived primarily from base flows

20 of infiltrated rainfall and snow melt. The Puerco River does not

21 respond as rapidly to thunderstorms as the Pipe'line Canyon arroyo does

22 because of the larger size of the Puerco River channel and the large

23 watershed area. However, local flash flooding may occur in the Puerco

24 River as well as in Pipeline Canyon.

25 No ponds o.r lakes have been identified downstream of the mill site.

26 Several small stock watering ponds exist upstream of the mill site in

27 P ipeline Canyon but are not affected by mill runoff.

28 C6.1.3 Sources of Contamination

29 The principal radiological contaminant:s that are mobilized by mill

30 operations include natural uranium (U-Nat), U-235, Th-230, Ra-226,
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I Pb-210, and Po-2:10. Contamination of surface waterways may be caused by

2 minor losses of radionuclides in either particulate or dissolved forms.

3 The particulate forms which may be lost -to the atmosphere are reduced by

4 impingment-type scrubbers within the mill processes and by :stabilization

5 of tailings to prevent wind and. water erosion and transport. However,

6 collection by impingement-type scrubbers and stabilization of tailings

7 is not completely effective and small amounts of radlioactive conta-

8 minants are lost to the atmosphere. These particulates., after falling.

9 on land surfaces, can collect in surface waterways by overland flow

10 following precipitation. The impacts o~f these concentrations are

11 minimal because small quantities of material are diluted by large

12 volumes of water and sediment. There is no indication that particulate

13 releases have increased radionuclides in surface water to levels even

14 approaching regulatory Limits.

15 Liquids c6ntaining radionuclides, also present a potential impact to

16 surface waterways. Minor spills might oc cur from coupling leaks, faulty

:17 valves, crushed pipes, and other occurrences. The emergency solvent

18 dump pond, the s~torm water retention basin, the CCD emergency storage

19 pond, and downstream storage pond, as shown in Figure Cl-2, are provided

20 to contain spills of this type.

21 Extraordinary circumstances could result in some radionuclides from

22 minor spills entering the Pipeline arroys. These overflows would be

23 transported downstream by the flow of the mine water in the Pipeline

24 arroyo. However, two processe~s would occur which would render minor

.25 spills insignificant in terms of health when gauged against NMEID's

26 Part 4 release standards on average annual levels. Any radionuclide

27 concentration in a ýminor spill would be rapidly diluted by the mine

28 water flow in the arroyo. The amoun~t of dilution would depend on the

29 volume of the spill compared to. the a~rroyo flow, and a larger spill

30 would take more time t~o be diluted than a smaller spill. In addition to

31 ;dilution, sorption could reduce the radionuclidle levels resulting from a

32 minor spill. It can be predicted with confidence that a minor spill
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I would no.t result in a threat to health in surface water because o'f the

2 observations made in connection with the major spill at the time of the

3 breach. In that incident, radionuclide levels in surface water dropped

4 below annual MPC limits in a matter of a :few days.

5 A potentially more hazardous type of contaminant source would be an

6 even:t: that releases l1arge amounts of radionuclide contaminants to ýthe

7 surface waterways. While considerable engineering design is employed to

8 reduce the possibility that- events would occur, analysis of their

9 impacts will help in planning for remedial action-. Large scale events

10 could include a breach in the tailings structure, rupture of the

11 tailings disposal pipe or rupture of thickener or leaching tanks,

i2 A tailings breach occurred in July 1979. The extent of contami-

13 nation and areas/users contaminated will be discussed in the follow-

14 ing section to focus on the examination of real impacts rather than

15 projected impacts.

16 C6.1.4 Impacts of Tailings Breach

17 C6.1.4.1 Extent of Contamination

18 The breach of the t~ailings containment structure on July 16, 1979,

19 :resulted in the release of an estimaited 93 million gallons of tailings

20 liquid and 1,100 tons of solid waste into the Pipeline Canyon arroyo

21 (Udal, 1979). A large portion. of the solids was captured in a catch-

22 ment basin at the base of the tailings structure while most of the

23 solids that entered the arroyo .were deposited within a few miles

24 downstream. Generally, the solids were deposited in the backwaters of

25 adjacent arroyos or on upper t~erraces of the arroyos where the velocity

26 of the liquids was reduced. The liquid portion of the release traveled

2.7 down the arroyo to the' Puerco River, then downstream, to a point near

28 Sanders, Arizona about 25 miles from Arizona-New Mexico border. Total

29 distance of the movement was approximately 1.00 miles (Hann, 1979.).
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I The height of the fil'ow allowed the flooding of several minor terraces in

2 the streambeds as well as the confluences of the, adjacent arroyoas along

3 the path o.f the flow. As thelliquids flow progressed downstream, this

4 height was reduced as the volume of water was reduced by storage in

5 backwater areas or seepage into the banks and streambed. Thus,.

6 downstream flows were more confined to the streambed area and eventually

7 the flow was reduced to a trickle that seeped into the bed.

8 C6..1.4.2' Areas/Users Impacted

7 The liquids from the spill were confined to t-he channel 'and immediate

9 terraces within the Pipeline Canyon arroyo and the North Fork Puerco

10 River. The Puerco River Valley is sparsely settled (approximately 15

11 persons per square mile), and only 32 family groups were residing within

12 two miles of the arroyo and the Puerco River between t,he mill site and

13 Gallup. None -of these families use surface water as a drinking water

14 source, although livestock utilize the *treated mine effluent water as it

15 flows down the waterways. Because of the acidic nature of the 'tailings

16 liquid, it was assumed that livestock would not drink from the waterways

17 immediately following the spill. Drinking water was provided by UNC for

18 both human and livestock consumption (Hann, 1979).

19 Numerous water and sediment samples were taken by UNC and NMEID immedi-

20 ately following the ilncident. Sampling and ýanalyses have continued to

21 the present. The sample locations extend along the Puerco River into

22 Arizona.

23 Table C6.1 provides a summary of the maximum concentrations of dissolved

24 radionuclides encountered along the lPuerco River during the sampling

25 period (Public Health Service, 1980). Wi'th the exception of U-2338, all

26 radionuclide concentrations were at a maximum level within 48 hours of

27 the breach. The maximum U-238 concentration was detected 16 days

28 after the tailings pond release. Gross alpha concentrations were also

29 highest on the day following the incident. Most of the radionuclide

30 concentrations in Puerco River water returned to background levels with-

12/31/81



'C6-5

1 in approximately 20 days following the spill. -However, samples taken

2 in late August 1979, revealed, above background concentrations of Pb-210.

3 This was probably caused by the decay of U-238 to Pb-210 with 'time.

4 Results of the sampling program could not be used to establish a clear

5 relationship between radionuclide concentrations and either elapsed time

6 or distance from the breach, However, the results from the sampling

7 program indicates the following:

8 o Radionuclide concentrations appear to have flucu,-
9 ated in a similar manner at all: s lampling sites with

10 respect to time following the spill.

11 o While concentrations of:most radionuclides decreased
12 with time, the rates have decreased differently
13 among particular radionuclides.

14 o Certain stations tended to have comparatively
15 high concentrations of specific' radionuclides,
16 although these stations. were not necessarily the
17 the ones closest ýto the tailings pond.

18 These trends are what would be expected in a watercourse that suspends,

19 dissolves, and redeposits sediments dissolution as a function of

20 changing water levels.

21 Table B3.8 provides more recent, sampling results downstream from the

22 mill. These data show fluctuations in radionuclide: level~s following

23 the stabilization of the waterways after the spilli, but the levels of

24 radionuclides remain below state stand'ards.

25 Sediment radionuclide levels also varied widely over the length of

26 the watercourse and with time following the spill. Concentrations of

27 U-238 showed no consistent pattern with respect to sampling distance

28 from midstream. Concentrations of Th-230 levels were generally:higher

29 in samples from the bank than from the streambed, while concentrations

30 of both U-238 and Th-230. were highest in the areas o'f crystalline

31 precipitation found along the river bank. Concentrations of Ra-226 and

32 Po-21o were measured in some of the sediment samples. Core samples were

1 2/3 1/8 1
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1 taken between September 27 and October 5, .1979. With the exception of
2 U-235 concentrations, levels in both surface and core, samples showed no
3 consistent relationship between radionuclide concentration and location
4 in either the first or second terrace away from the active streambed.
5 Concentrations of U-235 were generally higher in samples taken from the,
6 first terrace than they were in those taken from the more distant second
7 terrace., Likewise, no clear trends existed for any of the radionuclides
8 with respect to depth of the sample or distance from the tailings area.

9 Concentrations of Th-230 and Pb-210, daughters of U-238, in the
10 stream system tended to be above levels measured in background samples,
11 and certain samples exceeded the background by a factor of ten. Less
12 than 50 percent of the :samples had levels of either .Ra-226 or U-235
13 that exceeded background measurements, and samples that exceeded back-
14 ground concentrations did so by less than a factor of two for both
15 radionuclides.

16 In the cleanup operations immediately following the spill, UNC workers
17 shoveled the tailings 'from areas showing 'higher -concentrations of Ra-226
18 end Th-230. Sediment samples taken after the monitoring and cleanup
19 program indicated that Th-230 :conc~entrations from most sample sites in
20 the Puerco River had dropped to levels less than the established NMEID
21 cleanup level. However•, several areas •of elevated Th-230 concentrations
22 remained for several months after the spill. Most of these areas showed
23 evidence of raffinate pooling with deposition of white and yellow
24 crystalline material.

25 Six human subjects living in the area (as selected by the Church Rock
26 Chapter House of the Navajo Nation) underwent whole-body counting at
27 the Los Alamos Scientific Laboratory to search for the presence of
28 selected radionuclides. No detectable activity of any of these isotopes
29 were found in any of the subjects. Analysis was also performed on two
30 sets of urine samples collected from these same six individuals.. The
31 gross alpha activity and gross beta counts were not statistically
32 different from controls or detection limits.
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1 Several types of livestock (cows, sheep, and goats) that had been ex-

2 posed to the s~pill, as we:l1 as control animals from areas not affected

3 by the spill, wer.e slaughtered and analyzed for radionuclide levels in

4 bone, muscle and major organ tissue. Generally,. the exposed animal

5 showed higher concentrations of :radionuclides in. all three body areas

6 when compared to the control animals. However, there was evidence

7 that the higher concentratioaEns inthe exposed animals was caused by

8 background radiation, inhalation of naturally occurring radioactive

9 particles, and drinking of. mine effluent water that contained dissolved

10 radionuclides. These sources may have o~ccurred either singly or in

11 combination. Thus,. the animals may not have been affected by the spill

12 in the time that they were exposed to it.. In any event, concentrations

13 in the animals were too low to constiltute a health threat to either

14 humans or animals.

15 Sediment sampling :in the Puerco River has been continued by UNC as

16 described in Section C8.1.4. Results of. the most recent sampling done

17 at 124 sites to a distance of about 24 miles downstream, indicate U-238,

18 Ra-2,26, and Pb-210 are at background levels (BPNL, 1981). The Th-230

19 data and all other data are less than. the NMEID individual sample cri-

20 teria established in October 1980.

21 In summary, it can be stated there was no adverse health effect on

22 either humans or animals as a result of the breach. In addition,

23 continued monitoring of water and sediment quality indicates that the

24 incident has not permanently impacted the waterways below the Church

25 Rock Mill.

26 C6.2 GROUNDWATER

27 C6.'2.1 introducti6n

28 UNC is continuing its investigation of the hydrogeologic regime in the

29 vicinity surrounding the tailings pond. These current investigations

30 are continually updating both hydrogeologic and hydrochemical data at
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I the site. Much of the information collected: to date has been compiled

2 and is still being evaluat..ed in light of addi.itonal work. The major

3 thrust *of the work has been related to the GWDP for the site.

4 The origi.nal GWDP submitted .in December 1980, has been updated with data

5 submissions to NKEID weekly :and monthly as well as. with several status

6 and 'progress reports. The latest of these progress reports was; sub-

7 mitted to NMEID in August 1981. Data from these reports and the ongoing

8 investigations will be assessed in UNC's documents related to obtaining

9 GWDP approval. Included in this Mill License Renewal. Document is an

10 overview of the results of the investigations that have been assessed to

11 date. More detailed assessments are intended to be included in future

12 submissions related :to the GWDP.

13 This groundwater impacts section also relates to radionuclide concern-

14 trations in the five groundwater wells associated with the monitoring

15 related to the licenseý. Addi.tional information related to radionuclide

16 levels in other wells and some-general water quality data is also in-

17 cluded. This latter information has already been submitted related to

.18 the GWDP.

19 Over 200 monitoring wel.ls have been installed at the site to

20 measure water levels and collect water quality samples for the assess-

21 ment of the extent of contamination. Figure C6-Il provides the location

22 of these wells. Additional wells are currently being installed at the

23 site. The expected locations of these wells and the zones in which they

24 will b.e completed are also shown on Figure C6-1.

25 C6.2.2 Formations

26 The hydrogeology of the study area was discussed in Section B3.2, The

27 principal formations in the study area potentially affected by the move-

28 ment of contaminants. incl~ude the alluvium, the Dilco/Torrivio Sandstone,

29 and Zone 3 and Zone 1 of the Upper Gallup Sandstone.
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1 The general geology underlying the UNC Church Rock tailings site is

2 shown in F-igures B4-6, B4-7A, and B4"7B and is discussed in Section

3 B4.0. The alluvium is from approximately 2.0 :to 135 feet in thickness

4 and consists of claysý, silts, and sands. The units underlyi~ng the

5 alluvium consist of sandstones, shales, and coal of the 'Upper Cre-

6 taceous Mesa Verde Group'; in particular, :the Dilco Coal Member of the

7 Crevasse Canyon Formation, the Upper Gallup Sandstone including the

8 Torrivio Sandstone, and the Upper .D-Cross Tongue of the Mancos Shale.

9 The Upper Gallup sandstone underlying th~e Torrivio Sandstone has been

10 subdivided into three zones: Zone 1,. sandstone; Zone 2., shale; and

11 Zone 3, sandstone.

12 The hydraulic gradients associated with each of these units are cur-

13 rently being evaluated. Wells have been installed in all of the zones.

14 Gradients and flow directions in the zones are variable as a result of

15 many factors such as recharge from the :tailings pond area, dip of the

16 bedrock and saturation -in the :alluvium from mine water effluent, any

17 pumping from nearby interceptor wells, and normal seasonal fluctuations.

18 C6.2.3 Sourcies o.f Contamination

19 Prior to the breach on July 16) 1979, mill tailings were deposited in

20 the north, central, and south pond areas (Figure C2-3). Since the

21 breach, tailings have been primarily deposited in the central pond

22 area. This area was isolated through the c~onstruction of two major

23 dikes, labeled the north and south cross dikes. Earth fill used in

24 construction of the cross dikes was excavated from two borrow areas

25 located to the east of the central pond area. These pits (Borrow Pit

26 No. I and Borrow Pit No.2.) are also known as the slimes area and the

27 east pit, respective1y, and are presently used for the storage of slimes

28 and liquid tailings '(Figure C2-3).

29 Presently, separated (cyc'loned) and unseparated (Spigotted) tailings are

30 being deposited in the central pond area. As the coarse fractions are

31 isolated by gravity, -the fine tailings and liquids flow to the east via
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1 a series of diversion trenches. The liquids and fine tailings flow into

2 the slimes area from which the liquids are pumped into the fully clay-
3 lined east pit. A portion of the liquids isolated in the east pit is

4 then recycled to the mill.

5 The movement of tailings contaminants in the groundwater is controlled

6 by factors or phenomena which are important to both general hydrologic.

7 flow and chemical transport. Factors affecting flow movement include:

8 6 Fracture d:ensity of the rock;

9 o Permeablility (and permeability contrasts) within the
10 units;

11 o Stratigraphy and structure of the underlying rock
12 units; and

13 o Density stratified flow.

14 Factors affecting chemical transport include:

15 o Groundwater condition (chemistry, Eh, pHi) and
16 temperature;

17 0 Solubility of the contaminated compound;

18 o Stability of the dissolved complex; and

19 o Sorptivity and dispersivity of the dissolved
20 species.

21 Details related to the various factors critical in transport of contami-

22 nants are being assessed as part of the GWDP investigations.

23 The solubility of many of the metals and radionuclides present in the

24 tailings liquid generally increases in acid solutions. Since the pH
25 of the tailings pond is between one and two, as the liquid seeps into

26 the various geologic zones, the pH tends to rise and some of these mate-
27 rials tend to precipitate. In addition, many of the organic and mi-neral
28 phases contained in the soil and rock along the flow path retard the

29 transport of materials di'ssolved in the liquid. Thus, the concentration
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I of most radionuclides in the contaminated liquid tend to be. decreased

2 significantly as the liquid moves through the geologic system. Other

3 elements such as sulfate., however, are less susceptible to these

.4 retardation effects and are transported more readily along -the flow

5 paths.

6 UNC t s proposed neutralization systemf was developed in part to reduce the

7 potential for contaminant migration from the tailings ponds. With the
'8 pH in the tailings pond approaching 7, a greater amount of precipi~tation

9 of metals and radionuclides will take 'place in the pond area. This in

10 turn will reduce migration of 'some of :the materials away from their

11 source.

12 C6.2.4 Contaminants

13 The tailings liquid contains elements capable of contaminating local

14 groundwater resources. These parameters include pH, TDS, SO 4 , various

15 metals and heavy metals, and several radionuclides. The evaluation of

16 contaminant migration at the Church Rock Mill is continuing with UNC

17 conducting extensive field work and datýa analysis. Review of available

18 data including TDS, pH, S04, Mo, Co, U, Fe, and Al, suggests TDS, p1,

19 and S04 are indicators of migration. However, localized zones of

20 naturally occurring oxidized pyrite are found in varying concentrations

21 in formations at the site which decrease the -pH of groundwaters ýand

22 naturally produce a:heavy metal suite similar to that found in the

*23 tail:ingls liquid. In addition, varying amounts of gypsum (CaS0 4 . 2H20)

24 are found in. various formations at :the site and could cause local

25 increases of both TDS and SO4 . Additional evaluation of the non-

26 radionuclides is being addressed in the continuing GWDP activities, The

27 radionuclides Thorium-230, Lead-2i10 Radium-226, and Radium-228 were

28 also evaluated to determine their potential migration. from the tailings

29 pond area.

30 C6.2.5 Extent of Contaminati•on

31 *A progress report of the Church Rock tailings seepage control program
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I1 was submitted to NMEID in Atugust-,. 1981 (SAI, 198le)., This report

2 summarized preliminary analysis of the geologic, hyd rologic, and

3 geochemical data gathered up t.o that time and ,assessed these data with

4 respect to the migration of contaaminants, effects of the seepage

5 control system, and recommiend4tiions related .to additional work at the

6 site.

7 The assessment incuded a review of all drilling data including drill

8 cuttings and geologic logs, geophysical logs, and seiec'ted rock cores to

•9 define mappable stratigraphic horizons. The resulting well construction

10 summaries and structural contour maps along with stat:ic water level

11 measurements from individual well's were used to assess, as closely -as

12 possible, the effective geologic unit or units that each well was

13 screened or otherwise completed in. The bulk of the data for the

14 over 200 wells can be used to 'provide an overall assies:sment related to

15ý water quality at the well, locations in the assigned. units. In some

16 cases, because of variations in well development and, screening

17 techniques, wells could *not clearly be assigned to a slingle geologic

18 unit. These wells were classified as "composite" wells.

19 Following the assignment of the wells to, particular geologic units, the

20 water quality data were averaged 'for each monitioring well plotted on

21 maps, with a separate map generated for each parameter and ,for each

22 geologic :unit. Analysgis of 'these maps revealed the TDS,, pH, and S04

23 were the most re,Jiable indicators of contaminatiOn. Similar attempts to

24 correlate dissolved meltal, radionuclide -and trace element concentrations

:25 with tailings solution migration were :less succes~sful, with the maps

26 showing inconsistent 'dA'istribution patterns. :This discrepancy may result

27 from the chemical interactionis occurring between di'ssolved materials and

28 solids along the flow path. Variations are less likely to be obscured

29 when analyzing solvent components which occur in abundance (S04, TDS,

30 pH).: In. contrast, the concentration of trace-level" components (U, Se,

31 Fe) will be highly sensitive to solid-liquid interactions.
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1 The migration of S0 4 is included in the document to illustrate the

2 result's of preliminary data suggesting the extent of contamination near

,3 the tailings disposal area. It is emphasized that UNC' s continuing work

4 at the site is targetted at updating this preliminary evaluation.

5 Figure C6-2, shows the averaged concentrations of SQ4 in wells, completed

6 in the alluvium and Dilco/Torrivio aquifers. Figure C6-3 shows average

7 concentration in the Zone 3 and *Zone :1 aquifers.. Figure C6-4 provides

8 the average concentration in the composite wells. Review of data in the

9 August, 1.981 GWDP progress report (SAI, 1981e) for averaged concen-

10 tration zone maps, as well as time histories of water quality and water

11 level trends and the operational history of the tailings disposal areas

12 suggests the :following:

13 o The area of greatest concern with respect to
14 excursion of SO4 liquid into groundwater exists
15 in the area immediately to the northeast of
16 the tailings dispos al facility ,(exampled by well
17 TWQ-1241) . The magnitude and history of :water
18 quality deterioration in this area indicates
19 cont-amination of the Dilco, Zone 13 units,, and
20 possibly Zone 1 (SA!, 1981e). (Figures. C6-2
21. through C6-4. show SO4 concentrations as high as
22 12439 mg/l in this area).

23 o The water quality and water level info0rmation
24 which was reviewed :indicates that little
25 contamination, as evidenced by.-SO 'migration, is
26 present in either Zone 3 or Zone i. in. areas noarth
27 of and including the 400 seeries pumping. wells.
28 Thet limited number of wells ýanid piezometers which
29 are completed in the Dilco in this area also
30 suggests no contamination of this unit.; however,,
31 anomalous water q4uality trends in piezoimeter TWQ-
32 l.5D suggest the need for. additional investigation
.33 of the D1iIco i~n areas adjacent to and south of
34 TWQ-115D (SAI, 198le). (Four additional wells are
.35 planned for completion in the Dilco/Torriwio to
36 the north and east of the, north pond to provide
37 this information (Figure C6-1,).)

38 o A trend of improving water quality as one moves on
39 a line from east, to west along the north 'dike and
40 in the 400 serie~s extraction wells indicates that
41 the Pipeline Canyon channel alluviium i's a recharge
42 source of high quality water to the Dilco, Zone 3
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1 and Zone 1 units to. the noor-thwest of the tailings
2 area. Piezometric surfaces for this a ea further
3 support this observat'ion. This re-charge source is
4 providing diluton of natural and/or induced poorer
5 quality water in these units'and restricts con-
6 tamination movement to a northeast trend (SAT,
7 1981e),

8 The areas immediately north and east of borrow
9 pits I and 2 show variable d~eglrees of contamina-

10 tion. Many of the 1300. series. wells completed
11 directly north of the borrow pits show trends of
12 deteriorating water quality, which indicate a
13 north/northeast component of contaminated ground-
14 water movement. The variability of water quality
15 trends in this area is likely due to time his-
16 tories of extraction well pUmping in this area
17 (well 323A), and "sliming" or fine-grained
18 tailings aggradation in the bottom of the borrow
19 pits tending to reduce seepage rates and proximity
20 to the borrow pit source area. Those wells and
21 piezometers compl'eted to the east or eastern
22 perimeter of the borrow pit. area display contami-
23 nation, but to a lower and decreasing degree than
24 those wells and piezomete's to the, north of the
25 borrow pits. This lowered degreeof contamination
.26 along the eastern perimeter of Borrow Pit 2 sug-
27 gest that:

28 (a) shallow alluvial recharge from the east may
29 be providing both a hydraulic head barrier
30 and/o"r dilution of contaminated water from
31 the borrow pit area, or

32 (b) natural attenuation or buffering of contvami-
33 nation from the borrow pit area (SAI, 1981e).

34 o The magnitude and trends of water quality dete-
35 rioration to the wes't and southwest of the tail-
36 ings area (exampled by .GW-I) indicate the po-
37 tenti~al for some degree of contaminant migration
38 from the central cell or south pond tailings areas
39 or from the dam breach. The incilsement of and
40 ultimate filling with alluvium of. Pipeline Canyon
41 complicates the conceptualizat iion of potential
42 flow.paths across this channel. Limited gtologic
43 information in this area indicates that the Dilco
44 and Zone 3 geohydrol~ogic units have :been eroded in
45 this area. ýThe trend of water quality deteriora-
46 tion coupled with the lack of more thorough under-
47 standing of the potential geologic and hydrologic
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1 flow systemss in this area indicates a need for

2 additional investigation in this area (,SAl,
3 1981e). (,Figure C6 sI showsw the location of wells
4 that are presently planned in this area to provide
5 additional information.)

6 Tables C6.2 to C6.6 provide radionuclide concentrations for wells

7 completed in the alluvial, Dilco, Zone 3, and Zone I wells and the

8 composite wells.. Inspection of these values shows variations in

9 adjacent wells in each, zone. The number ýand type of these vari-

10 ations make the formation of conclusions as to migrational activi-

11 ties difficult. In general, the highest levels of radionuclide

12 concentrations exist on the borders of the central pond area,

13 especially the northern border of the east borrow pit. There is no

14 indication that migration. of radionuclides is more extensive or

15 follows, pathways that differ from the migration of SO 4 . There is no

16 indication that radionuclides have migrated as far as SO4 in the

17 northeasterly direction from the north pond. As discussed in

18 Section C6.2.3 above radionuclides are not expected to migrate to

1.9 the same extent as SO4 since they tend to be removed from the liquid

20 by coprecipitation with metals, sorbing onto clay particles or metal

21 complexes.

22 As described in Section B3.2.8, the five monitoring wells sampled

23 as part of UNG's environmental monitoring program (Wells GW-1, GW-2,

24. GW-3, GW-4, and GW-D) have been consistently less than the MPC's

25 for radiological const'ituents (,Tables B3.11 through B3.21).

26 C6.2.6 Groundwater Use

27 None of the formations affected by the contaminant migration are

28 presently being used to a distance of at 'lea6t two miles from the

29 site vicinity. The alluvial aquifer of Pipeline Canyon downstream

30 of the mill is used for stock watering and domestic use but only at

31 a distance of ten.miles from the mill.
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I Section B3,2 and Tables B3.22 through B..26 presented data related to

2 radiological parameters in five alluvial wells which were sampled

3 both by UNC and the Public Health :Service. These alluvial wells

4 were located within 2.00 feet of the Puerco River. The results of

5 the groundwater sampling as reported by the Public Health Service

6 (1980) were as follows:

7 o Samples taken on July '18 had gross alpha

8 concent.rations between 1.7 and. 5.0 pCi/l, gross
9 beta concentrations between 2.8 and .8,.9 pCi/Il,, and

1.0 sulfate concentrations between :32 and 448 mg/IL.
11 These preliminary data indicate no ear1y. contamin-

12 nation of groundwater by the river system.

13 o Measurements taken in. September, 1979 from one
.14 NMEID test well suggested seepage from.the 'con-
15 taminated river into groundwater, as sulfate and
16 uranium concentrations: showed increases over pre-

17 vious background levels. These concentrations of
18 uranium and sulffate returned to background levels

19 by October, however.

20 o Subsequent public well sample.s have shown no
21 indication of. groundwater contamination as,. of May
22 2, 1980. Gross alpha,, gross. beta, and sulfate

23 conc-entrations "for the more recent samples have
24 remained within the ranges reported for July 18,
25 1979.

26 Thus, even a spill such as occurred on July 16, 1.97 9 has not had

27 an impact on groundwater use of the alluvial aquifers.

28 C6.2.7 Projected Impact

29 At present, contaminant areas occur in the immediate area of the

30 tailings disposal area, as might be expec-ted. High concentrations

.31 of radionuclides were found in the wells immediately adjacent to the

32 north pond and the borrow pits. Thorium-230 was especially high

33 with, concentrations r-eaching 5000 to 140,00 pCi/ l at wells near the

34 north and south of the central cell. However, the radionuclides

35 have not migrated as far as the sulfates due to precipitation,
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1 coprecipitation, and adsorption. The contaminant migration to date

2 has not affected any groundwater users nor is it expected to in

3 future.

4 The proposed nyutralization Sytem is expected to effectively reduce

5 the potential for: mimgration of rad0InucliLdes and metals from the

6 tailings disposal area. In additioins contirnuing efforts by UNC to

7 more exactly define the hydrogeologic and hydrochemical regime "in

8 the area will prov ide further data to identify any other mitigating

9 measures that may need to be taken at the site.
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I C7.0 ENVIRONMENTAL EFFECTS OF ACCIDENTS

2 This section addresses consequences of accidents .,potentia:lly occurring

3 during milling operations, for example:

4 o Accidents involving radioactivity at the mill;

5 o Nonradiological. accidents at the mill; and

6 0 Transportation accidents involving radioactive and
7 nonradioactive materials, on-site and off-site.

8 C7.1 MILL AND TAILINGS ACCIDENTS INVOLVING RADIOACTIVITY

9 C7.1.1 Trivial Accidents

10 Small leaks or overflows of solutions containing potentially elevated

11 levels of radionuclid'es are considered ,to be trivial occurrences that

12 would not result in significant environmental effects bec'ause of the low

13 level of radionuclides in the materials handled and because small

14 volumes of solutions released would be totally confined to the mill

15 site. Spills resulting from human error during the filling and emptying

16 of tanks, and failure of valves and piping may occur in uranium mills as

17 frequently as several times per year according to the U.S. Nuclear

18 Regulatory Commission (U.rS. NRC, 1977).

19 C7.1.1.1 Minor Spills

20 Vessels containing solutions: in the grinding and yellowcake precipita-

21 tion Circuits are enclosed in the processting buildings. Spills frora

22 the semiautogenous grinder, cyclones, and associated piping system

23 would be collected in floor sumps. The floors of the grinding circuit

24 building are s~teeply inclined to facilitate collection and washdown.

25 Spilled liquids would be pumped back into the grinding Circuit if they

2.6 are of significant volume. The floors of the building in which yellow-

27 cake is precipitated are also ,sloped and designed to facilitate the

28 control and cleanup of spills.
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1 All leach tanks, counter-current decantation (CCD) tanks, clarifloccu-

2 lator tanks, clarified pregnant solution tanks, raffinate týanks, and
3 sollent extraction tanks are located outdoors as shown in Figure C7-1.
.4 Small leaks from these tanks are confined to the immediate vicinity.
5 The area around the tanks is paved and drains to the C.CD basement pump-
6 house (sump). This aallows spills or.washdown material to flow to the
7 drains and then to either be discharged tO the holding ponds or to be

8 reprocessed in the mill circuit.

9 The leach tanks are located within a large recessed. area with paved

10 sloping floors which drain to a sump, Leach tank spills would be col-
11 lected from the st.np and returned to the process. Spilled material from
12 a rupture of any of the CCD tanks would be retained in the CCD pumphouse
13 basement or the emergency dump .pond. Spills would then be returned to
14 the CCD process.

15 The clariflocculator and raffinate tanks are located south of the pre-
16 cipitation building. Drainage of any spills would be to, the CCD pump-

17 house basement and returned to the CCD process.. The tank containing
18 clarified pregnant solution is located immediately west of the precip-

19 itation building. Accidental spills from this tank would drain to a
20 floor sump at the sand filter area and would be reprocessed.

21 Solvent extraction tanks are located west of the precipitation building
22 and adjacent to the pregnant solution tanks. The concrete floor around
23 these *tanks is curbed on all sides and sloped to drain sumps. This

24 area, plus the lined emergency solvent •dump pond, to the west is suf-
,25 ficientlv large to accommodate the entire volume of three of the

26 extraction tanks.

27 Another example of a minor spill is a solution spill in an ion exchange

28 (ix) facility. UNC has operated the IX facility at the NECR facility
29 since 1977 and at the OCR facility since l979. Since the operations
30 began, one spill has occurred at the NECR facility resulting
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1 in the release of about 250 gall'ons of pregnant solution, 20 gallons of
2 H9S04 acid, and 250 gallons of water. Of these amounts, 150 gallons
3 were contained in a downstream trench, 150 gallons collected irn the
.4 Radon tank sump,• :190 Sga'l.lo0is were discharged into the mill circuit feed
5 pump, and 10 gallons were ýreleased int.o the stream. The total amount of
6 duanium0 (U 3 08 ) released- was about three pounds inito the stream (UNC
7 Int:ernal Memorandums, 1979). A radiation :survey in the IX building
8 showed noý residual levels above background.

9 Changes in the NECR drainage system have been made. Currently, if any
10 spill occurs,,: it will be en~tirely directed to the sump area within the
11 EI building.

12 C7.1.1.2 Pipe1ine ,Rup:ture

13 A pipeline transport: slurried t~ailings from the mill tD the tailings
14 area, which is located approximately one-half mile east of the mill.
15 The main pipeline is equipped wifth alarms, automatic shutoff controls
16 and containment features designed to minimize the effects of any
17 release.

18 The slurry is discharged from the t~ailings dike crees~t or from a cyclone
19 on the far east side of the impoundment'. Part of the slurry water is
20 decanted and returned to the mill for reiutralization and reuse. Re-
21 leased tailings would tend to accumulate in the immediate spill vici-

22 nity. The liquid effluent released: would flow towards and be collected
23 in thle seepage collection ditch between the embankment and the :outward
24 dike and in the emergency pond downstreama. Liquid effluent released by
25 a rupture in the decant water pipeline wouId exlibit similar flow beha-
26 vior. Released solid tailings and liquid oeffl--uent would be recovered
.27 and deposited. in the tailings pond. The soi.l in the site vicinity is of
28 an alkaline nature and would t.end to neut'ralize the acidity of the
29 liquid effluent. Any soil aand vegetation contaminated by tbis type of
30 release would be removed and deposited in the tailings pond.
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I Accidents involving Leaks, overflows, or ruptures of vessels containing
2 radioactive solutions and pipeline ruptures on site are considered to be

3 "trivial" by the U.S. NRC (1980) and not worthy of a detailed analysis.

4 Accident probabilities for these occurrences are not discussed in the

5 U.S. NRC's Final Generic Environmental Impact Statement on Uranium

6 Mining and Milling (U.S. NRC., 1980).

7 C7.1.2 Accidents Resulting in Small Reeases of Radioactivity

8 Small releases of radioactivity could result from,' failures of the air

9 pollution control equipment at thee yellowcake drying and packaging

10 building, or from a fire or explosion in the solvent extraction circuit.

11 These types of accidents are described in the following sections.

12 C7.1.2.1 Air Pollution Corntrol Equipment Failure

13 The dust collection equipment is divided: into tw.o separate. units:

14 i. Dust cole1.ction for the dr'yer, and
15 2. Dust collection for the packaging operations.

16 The dust collection pick-up point for the dryer dust collection system

17 is at the top of the dryer. The hot dryer gas is passed through a
18 wet dust collector equipped with a set of impingement plates and four

19 sprayers under the impingement plates.. The captured and entrained yel-

20 lowcake du'st is dropped at the plenum chamber and recirculated via a

21 sump pump to the second wash thickener feed. Fresh water is added at
22 the impingement plates at approximately ten gallons per minute, and a

23 mixture of eight gallons per minute of fresh water and of two gallons
24 per minute of recycle solution from the collector is added at the sprays

.25 for aa total flow of 20 gall.ons per minute feed, Solids are removed from
26 the recycle flow with a dual strainer. One strainer can be cleaned

27 while the other is in service. The gas volume handled by the impinge-

28 menit plate collectors is 7,000 cubic feet pepr .i nute.

29 The dust collection pick-up points for the packaging system are from the

30 yellowcake bin discharge point and the. top of the yellowcakle bin. The

31 dust cllector for this system is a venturi type collector. Feed to the

12/31/81



C7-5

1 collector is 15 gallons per minute of coollector recycle water augmented
2 by five gallons per minute of fresh water,. The flow is introduced

3 tangenti~ally to the collector for mixing with, the incoming dust bearing
4 air flow. Approximately 2,000 cubic feet per minute of gas passes
5 through the venturi collector.

6 A series of interlocks is built in the circuit so that operati.ons stop
7 instantaneously if'thern is any component malfunction. Consequently,

8 there is little danger o~f discharging excessive stack emissions. For

9 example, if an exhaust fan stops, it would trigger dryer flame-out.

10 This would also stop the centrifuge, operations, screw conveyor, dryer
11 tray rotation, and lump breaker rotation. The same is true with inter-
12 mediate components. If one goes out of service, operations. would cease.
13 Visual and audio annunciators are located in the operator's control
14 room and the dryer flame-out alarms are located in the vicinity of the
15 dryer and at the packaging room. Consequently, the operator would be
16 immediately aware of circuit shutdown.

17 The U.S. NRC considers the failure of the dust collection system

18 described above to result in only a small release of radioactivity. The
19 two type.s of failures envisioned by the U.S. NRC are.:

20 o Sudden Total Failure:
21. According to NUREG-0706 (U.S. NRC, 1980), quantitative
22 information on this type of failure is unavailable.
2:3 The probabili~ty of such a failure, however, is con-
24 sidered to be extremely remote.

25 o Gradual Failure:
26 A gradual s'ystem failure is much more likely to occur
27 than sudden total failures and would be readily iden-
28 tifiable during :operational inspections. Probability
29 estimates for this type of failure are not considered
30 to be necessary and are not evaluated by the U.S. NRC
3.1 (1980) in NUREG-0706.
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1 C7.1..2.2 Fire or Explosion in the Solvent Extraction Circuit
2 The solvent extraction circuit is outdoors and may contain as much as

3 10,000 pounds of uranium in solution. The solvent :and oil storage

4 buildifng, and the solvent extraction circuit mixer-settlers contain

5 dry water spray fire suppression systems ýthcat would be activated in the

6 event of a fire. A wet-type water spray .5ystemwould handle fires

7 inside the tankage in: the solvent extraction area.

8 From chemical industry dat-a, the probabi'lity of a major fire is esti-
9 mated to be 4 x 10-4 •fires per plant year (BNWL, 1973). Two major

10 solvent extraction ci~rctit fires are documented in the literature (U.S.

11 Atomic Energy Commission, 1974).. There have been approximately 540

12 plant-years of mill operation in thee U'nited States. Thus, on a per

13 ýplaznt basis, the likelihood of a major solvent extr-action fire is

14 3.7 x 103 fires per pIant-=•year.

15 C7.1.3 Event~s Resulting in Releases of Radioactivity

16 In the following examp~les. radioactive materials might be released :to the

17 environment. Because dispersion characteristics are variable, released

18 radioactivity would not impact ýthe environment uniformly.

19 C7.1.3.1 *Tornado

20 A tornado passing through the project site :cOUld potentially pick up

21 volumes of solutions, ore, and, tai.liings containing elevated levels of

22 the radionuclides and other potentially toxic material and transport

23 them before re lease. The pick: up anrd release of metal, plastic,

24 glass, and concrete could also result in physical damage to persons

25 and s'tructures in the surrounding area.

26 The probability of a tornado passing 't.hrough the mill site during 'the
27 operational lifetime of the project is extremely low. Using data de-

28 veloped by Thorn (1963)for a sitte in the same general area olf New

29 Mexico, the annual probability Of a tornado striking a given point in
30 the mill site area was determined as 1.5 .x 10- tornados per year
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1 (Sohio, 1980). The recurrence interval of such an incident was

2 estimated to be about every 6,700 years and is expected to be of a

3 similar frequency for the UNC site,

4 C7.1.3.2 Release of Tailings Slurry

5 Release from the tailings slurry line has occurred on two occassions

6 since 1977 at the site. Data on each of these releases was submitted to

7 NMEID and corrective maesures taken,. On September 27, 1977, the

8 tailings line became plugged with tailings. During unplugging

9 operations, the CCD operator inadvertently ran flush water to sections

10 of uncoupled pipe. This resulted .in about one ton of tailings and 900

11 gallons of liquid flowing to the north side of the tailings line, across

12 the land surface towards the arroyo. Part of the flush water and the

13 tailings slimes 'entered the arroyo. The coarse sand fraction settled on

14 the land surface. Tailings were scraped from the land surface and

15 deposited in the tailings pond. A. small but unknown quantity of

16 tailings was released beyond the property boundary in the arroyo.

17 The second release from the tailings line occurred oni September 30,

18 1978,. when a coupling failed and the line separated. About 300

19 gallons of slurry spilled into the ,seepage collection ditch. Although

20 the material sprayed over the berm separating the ditch from the arroyo,

21 there was no evidence of tailings fl-wing into Pipeline Canyon arroyo.

22 The spill material was scraped from :the spill area and deposited in the

23 tailings pond.

24 C.7.1.3.3 Tailings Structure Failure

25 On July 16, 1979, the tailings structure breached., The results of the

26 failure., as well as the c lean-up procedures that followed, are discussed

.27 in Section C6.1.. Compliance with eng-Iineering specifications for the

28 original embankm-nent and rebuilding of the structure, at the breach, as

29 well as rigid inspection and surveillance programs, have been part of

30 engineering requirements at the site.
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1 Failures can result from an exceptiona1lly large precipitation event

2 or earthquake. The Church Rock structurelhas been designed to contain

3 upgradient runoff and has adequate capac~ity to accommodate the probable

4 maximum flood (PMF) event from internal drainage without overtopping.

5 The tailings area has a system of diversion ditches designed to collect

6 and divert runoff due to heavy local precipitation. The tailings

7 structure has also been designed to withstand the earthquake magnitudes

8 most likely to occur at the site (Section B4.0). The project site is

9 situated in an area characterized by low to .moderate seismic activity,

I0 and historical earthquakes have generally been of low magnitude and

11 intensity.

12 A relatively large release of tailings liquids and solids could occur if

13 there was a failure of the embankment. The July 16, 1979, event

14 provides some experience as to the environmental consequences of such an

1.5 event. In terms of surface water impact, a combination of dilution,

16 sorption and clean-up resulted in surface water concentrations returning

17 to pre-breach levels in a short period of time. The neutralization

18 program should significantly lessen the ýconsequences of surface water

19 contamination. A perhaps inconsequential difference may result from

20 neutralization - in 1979 the acidic nature of the liquid released seemed

21 to have resulted in livestock not drinking the water until pH increased

22. (at which time contamination levels also decreased). Because surface

23 water contamination levels dropped rapidly in 1979, even if livestock

24 used the arroyo for drinking purposes for a short time after the

25 release, there should be no significant conse-quence, as most water

26. standards are set at levels that presume use at such levels for years,

27 even decades.

28 Impact on groundwater is also possible. The sampling conducted in wells

29 near the Rio Puerco by UNC since 1979 has not disclosed such impact as *a

30 result of the 1979 breach. Dilution and sorption may have played a

31 significant role. The neutralization program should significantly

32 reduce any threat of adverse impact on groundwater. The recycling
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I program started after the 1979 breach further decreases conceivable

2 impact on both surface and groundwater, because less tailings liquid is

3 present at the site.

4 The release of solids was confined to the arroyo (particularly at

5 gradient breaks) and its benches, with backup int~o feeder arroyoIs. The

6 local population has no constructed residences in such locations, and

7 irrigation farming is not conducted in such locations in the area. In

8 1979, physical sediment removal was employed. The restricted locations

9 precluded use of large earth-moving equipment. Thus, detailed surveys

i0 and sampling, and manpower and smal~l equipment xwere used. This program

11 appears at this time to have been successful, and no long-term, adverse

12 effects are expected.

13 It is possible to imagine a huge flood of a highly speculative

14 occurance causing a tailings release. The Applicant considers a pmf

15 event extremely specuiative. Even if one were to occur, the tailings

16 liquid would seem an insignificant factor. Further, the huge amount of

17 natural sediment carried and moved by the flood would result in very

18 significant sorption of some elements. The effects on surface water

19 quality would be very small, and the surface water would probably

20 contain much more than 10,000 mg/l TDS in any event. The effect on

21 groundwater would seem even less, because of the additional sorption and

22 dilution involved.

23 The tailings solids behavior in such an event is not subject to precise

24 quantification, becau'se behavior would depend upon peak flow volume,

25 amount of tailings, contribution from feeder arroyos and other

26 factors. The mixing with other sedimenats carried by such a flood would

27 be very great., but at least some of the tailings solids would be carried

28 many miles. The mixing that occurs may reduce the tailings to an
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1 insignificant factor. The consequence of such an event may not result

2 in Part 4 standards being exceeded because of the mode of deposition.

3 Another conceivable but unlikely and highly speculative situation would

4 be one in which the extreme precipitation was so localized that the

5 tailings basin filled with water, resulting in failure. This would

6 require an event larger than the probable maximum precipitation event.

7 In this case, the tailings materials would still follow the course

8 described above, but the distance of transport would be much shorter.

9 In this case, the deposited materials would be more concentrated

10 favoring identification and recovery after the accident.

11 The transport routes followed by material released as a result of a

12 seismic event would be similar. Tailings released by an earthquake

13 would probably travel a shorter distance due to the smaller amount of

14 water available to help carry the tailings solution. An estimate of

15 accident probability can be obtained from historical mill data contained

16 in NUREG-0706 (U.S. NRC, 1980). The embankment is specifically designed

17 so that failure due to slurry release from the pipeline system and

18 subsequent erosion is considered extremely remote.

19 Table C7.1, which summarizes the U.S. NRC (1980) data, shows that the

20 average release from tailings failure or from flooding was approximately

21 1.4 x I07 gallons of liquids and 3.2 x 107 pounds of solids. Eleven of

22 15 releases for various mills reached a watercourse. Of the 15 recorded

23 incidents, 9 involved dam failure or flooding. Thus, considering the

24 430 mill-years of operation in the sample period, the likelihood of

25 release from a tailings pond to a watercourse is about 1 to 2 x 10-2 per

26 plant-year. Appendix C.1 contains UNC's contingency plan for a total

27 failure.
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1 C7.2 NONRADIOLOGICAL MILL ACCIDENTS

2 C7.2.1 Leaks, Ruptures, and Overflows in Chemical Storage Tanks

3 Various process reagents, including acids, oxidants, flocculants, and

4 solvents are handled and stored at locations throughout the mill. Solu-

5 tion leaks and ruptures from surface chemical storage tanks will have

6 no significant environmental effect because spilled solutions will be.

7 confined to the mill vicinity and recovered.

8 Overflows from chemical storage tanks will be collected by the designed

9 drainage systems surrounding the storage tanks. Recovered solutions

10 will either be stored, disposed of in the tailings ponds, or used in

11 normal mill processes. Chemical explosions, such as those resulting

12 from pressure buildup in the ammonia tank and chemical fires could

13 release toxic material to the airborne environment. The likelihood of

14 major chemical explosives and fires is small due toproper tank design

15 and safety procedures.

16 C7.2.2 Ruptures in Undergound Water and Fuel Oil Piping

17 Steel water supply pipelines from the wells and steel fuel oil supply

18 pipelines are buried underground at the site. Water supply pipeline

19 ruptures result in only minor environmental effects because no toxic or

20 radioactive materials are released.by a failure in the waterypiping.

21 As required by Federal Regulation 40 CFR, Part 112, UNC developed two

22 Spill Control and Countermeasure (SPCC) plans related to the containment

23 of fuel oil or kerosene spilled in the mill site itself (Kaiser, 1977)

24 or into surface waters in the vicinity of the site (SER, 1976). Both

25 plans list the source materials, potential magnitudes and causes, spill

26 containment measures, countermeasures, provisions for inspection, evalu-

27 ation and instruction of the plan, and maps and drawings with pertinent

28 facilities. Both plans form the basis for handling all types of poten-

29 tial spill-related activities at the sitp and surrounding vicinity.

30 While they were specifically prepared for oil and. petroleum based liquid

31 spills, UNC follows the general approach to handling any spillage in the

32 same manner.
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1 C7.2.3 Other Nonradiological Accidents

2 Other credible nonradiological mill accidents include electrical power

3 failure, steam boiler failure, overflows from process chemical storage

4 tanks., and minor fires. Electrical power failures and steam boiler

5 failures do not involve toxic materials. The temporary loss of electric

6 power at the mill site would cause no incident more serious than tempo-

7 rary overflow of a tank or vessel. Boiler failure could release low-

8 pressure steam, which could possibly cause injuries to workmen.

9 Minor fires could result from welding, faulty electrical equipment, or

10 combustion of small quantities of combustible material but these fires

11 would be extinguished quickly.. An adequate supply of properly serviced

12 and appropriate fire extinguishers is maintained at the mill site at

13 all times to promote quick containment and arrest of fires. Personnel

14 trained in fire protection and fire fighting are present on-site at

15 all times. All electrical equipment is properly wired and grounded in

16 accordance with the National Electric Safety Code (ANSI-C2).

17 C7.3 TRANSPORTATION ACCIDENTS

18 C7.3.1 Process Chemical Shipments to the Mill

19 Although several process chemicals are shipped to the plant facil-

20 ity, an accident involving an anhydrous ammonia spill is considered the

21 "worst-case" condition for assessing the magnitude of environmental

22 impacts resulting from this type of accident. Based on the annual truck

23 shipment of anhydrous ammonia and the annual number of accidents involv-

24 ing these truck shipments, the estimated frequency of these accidents is

25 approximately 4.3 x 10-6 accidents per mile for an average shipping dis-

26 tance of 350 miles (U.S. NRC, 1980). The data indicate that about 80

27 percent of the reported accidents involved an average release of ammonia.

28 of about 1,700 pounds. Approximately 15 percent of the reported acci-

29 dents involving an ammonia spill resulted in an injury to the general

30 public, principally to the driver. Using these figures anA -average pop-
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1 ulation densities, the probability of an injury to the general public as

2 a result of an ammonia shipment by truck is about 4.8 x 10-7 injuries

3 per mile (U.S. NRC, 1980). Assuming that the mill will require 65 ammo-

4 nia shipments per year from a distance of approximately 400 miles, the

5 probability of an injury to the general public from shipments of anhy-

6 drous ammonia to the mill site is estimated to be 0.025 injury accident~s

7 per year or one every 80 years.

8 C7.3.2 Yellowcake Shipments from the Mill

9 The mill is capable of producing 18,000 pounds per day at full capacity.

10 The yellowcake produced is shipped to Metropolis, Illinois, and Gore,

11 Oklahoma, located about 1,200 and 900 road miles from the mill, re-

12 spectively. Since the mill began operations in 1977, Metropolis has

13 rqceived about 50 percent of the yellowcake produced and Gore has

14 received the other 50 percent.

15 Yellowcake is packaged for shipment in 55-gallon steel drums. These

16 drums are considered to be Type A packaging according to 10 CFR Part 71

17 and 49 CFR Parts 171-189 (CFR, 1977a and b). Historically, about 90

18. truck shipments of yellowcake are made per year, half to Gore and half

19; to Metropolis. The occurrence probabilities and environmental effects

20 of yellowcake transportation accidents and remedial action to be taken

21 in the event of a yellowcake accident, are discussed below.

22 The probability of yellowcake release to the environment during trans-

23 port depends upon the number of shipments made per year, mileage tray-

24 eled per shipment, and probability of truck accidents of sufficient

25 severity to release the contents. The annual overall probability of a
26 truck accident is estimated to range from 1.6 x 10-6 6acc-

27 dents per mile (U.S. NRC, 1979a). Based on the maximum probability rate

28 of 2.6 x 10-6 accidents per mile, an accident involving yellowcake ship-

29 ments to Metropolis would be expected about every 7.2 years (0.14 per

30 year) and about every 9.6 years (0.11 per year) for shipments to
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1 Gore. The probability of such an accident occurring within the

2 boundaries of New Mexico would be once every 20 years (0.05 per year).

3 These figures were calculated by multiplying the number of shipments,

4 miles traveled during shipment, and the accident rate per mile.

5 The probability of occurrence of accidents that release yellowcake to

6 the environment is much lower. Table C7.2 lists the fractional occur-

7 rence probabilities of truck accidents and package release fractions

8 for eight accident severity categories developed by the U.S. NRC (1980).

9 These probabilities and release. fractions have been used by the U.S. NRC

10 in the assessment of the probabilities and environmental impacts of yel-

11 lowcake transportation accidents. The eight severity categories are

12 distinguished on the basis of the combined impact, puncture, crush, and

13 fire that could result from various transportation accidents. Two acci-

14 dent models for package release fractions are applied to the eight

15 severity categories. Total loss of the drum contents is assumed for

16 Model I releases, Whereas, partial drum content loss based upon

17 empirical data is assumed for Model II releases. According to the U.S.

18 NRC (1980), the probability of an accident of sufficient severity to

19 release yellowcake is estimated to be 0.45. The probability of a

20 yellowcake transportation accident of sufficient severity to release

21 yellowcake is therefore estimated to be 0.063 per year to Metropolis,

22 0.05 per year to Gore, and 0.025 per year within New Mexico. During the

23 20 years of mill life, the probability estimate indicates that a

24 transportation accident releasing yellowcake would occur once during

25 shipments to Metropolis and would not occur for shipments to Gore or

26 within New Mexico. The probability of a direct yellowcake spill into a

27 lake or stream for yellowcake transport to either destination would be

28 extremely low due to the proportion of intersections of flowing streams

29 or standing water bodies with the transportation routes.

30, The expected fractional release for a given yellowcake transportation

31 accident is 0.45 for Model I and 0.03 for Model II (U.S. NRC, 1980).

32 These fractional losses are determined by integrating the fractional
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1 occurrences and release fractions of Table C7.2. Yellowcake releases of

2 eight tons for Model I releases and 0.5 tons for Model II releases are

3 estimated for UNC yellowcake transportation accidents based on 18-ton

4 shipment size and the U.S. NRC fractional package loss estimates.

5 Yellowcake released from the rupturing of drums would likely be

6 deposited directly on the ground. Some yellowcake could. possibly be

7 released.to the atmosphere in the.initial puff. Some of this may be

8 transported from the scene of the accident by wind. Yellowcake released

9 into a stream or a standing water body would become part of the

10 suspended particle fraction and would tend to settle because of its

1 .insolubility and high density. The major exposure pathway to biota from

12 released yellowcake would be by inhalation of airborne particulates due

13 to its insolubility and low specific activity.

14 Battelle. Northwest Laboratories has developed expressions for the dis-

1.5 persal of. material similar to dry yellowcake to the environment based on

16 actual laboratory and field measurements over several years (U.S. NRC,

17 1980). Assuming a wind speed of 10 miles per hour,. 24-hour release

18 time, and a low population density of 7.5 persons per square mile, the

19 consequences of a truck accident involving a shipment of yellowcake from

20 a mill would be a 50-year dose commitment of approximately 9 and 0.7

21 person-rems to the lungs of the general population for Models I and II

22 (U.S. NRC, 1980). ýA 50-year dose commitment of 200 (Model I) and 14

23 .(Model II) person-rem would be received in an area with a population

24 density of 160 persons per square mile. in September 1977, a truck from

25 a mill overturned and, released an estimated 7,000 pounds of uranium con-

26 centrate to the truck trailer and ground. This accident was calculated

27 to result in a release of 24 kg (53 pounds) of U3 0 8 and a consequence of

28 1.2 person-rem in the area where the population density was 2.5 persons

29 per square mile (U.S. NRC, 1980).

30 If yellowcake is spilled on' land, it can be detected with sensing equip-

31 ment,. isolated, and removed. Small amounts of topsoil and vegetation
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1 may also need to be removed to ensure that radiation levels are compa-

2 rable to background radiation levels. Yellowcake released into water

3 bodies would be recovered, if not significantly dispersed. Signifi-

4 cantly contaminated sediments would also be removed from the water body.

5 Appropriate state and federal agencies would be immediately notified.

6 C.7.4 CONTINGENCY RESPONSE PLANS

7 Appendices C.1 and C.2 contain UNC's contingency response plans in the

8 event of a tailings failure and a yellowcake transportation accident

9 occurring in New Mexico, respectfully. The yellowcake transportation

10 accident response plan has been developed in conjunction with two other

11 uranium operators in the Gallup/Grants region.
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1 6.0 IMPACTS TO WATERWAYS AND GROUNDWATER

2 C6.1 SURFACE WATER

3 C6..1 Introduction

4 This section provides an analysis of possible impacts to the surface.

5 waterways near the Church Rock Mill. The impacts produced from normal

6 mill operations as well as potential large-scale accidents are

7 discussed. Additional mill-related accidents are discussed in Section

8 C7.0.

9 C6.1.2 Surface Water Bodies

10 The Church Rock Mill and tailings are located within Pipeline Canyon, a

11 tributary of the North Fork Puerco River. Flow in the canyon is

12 naturally ephemeral. However,, treated mine water from UNC and Kerr-

13 McGee mining operations currently flows down the arroyo. These flows

14 generally are less than 12 cubic feet per second (Public Health Service,

15 1980). Additional flows result from infrequent rainfall events during

16 summer thunderstorm, and on occasion from snowmelt. The North Fork

17 Puerco River is an ephemeral or intermittent to perennial arroyo whose

18 drainage extends to the Continental Divide to the east of the mill

19 area. Flows in the Puerco River are derived primarily from base flows

20 of infiltrated rainfall and snow melt. The Puerco River does not

21 respond as rapidly to thunderstorms as the Pipeline Canyon arroyo does

22 because of the larger size of the Puerco River channel and the large

23 watershed area. However, local flash flooding may occur in the Puerco

24 River as well as in Pipeline Canyon.

25 No ponds or lakes have been identified downstream of the mill site.

26 Several small stock. watering ponds exist upstream of the mill site in

27 Pipeline Canyon but are not affected by mill runoff.

28 C6.1.3 Sources of Contamination

29 The principal radiological contaminants that are mobilized by mill

30 operations include natural uranium (U-Nat), U-235, Th-230, Ra-226,
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1 Pb-210, and Po-210. Contamination of surface waterways may be caused by

2.. minor. losses of radionuclides in either particulate or dissolved forms.

3 The particulate forms which may be lost to the atmosphere are reduced by

4 impingment-type scrubbers within the mill processes and by stabilization

5 of tailings to prevent wind and water erosion and transport. However,

6 collection by impingement-type scrubbers and stabilization of talilings

is not completely effective and small amounts of radioactive conta-

8 minants are lost to/the atmosphere. These particulates, after falling

9 on land surfaces.,. can collect in surface waterways by overland flow

10 following precipitation. The impacts of these concentrations are

11 minimal because small, quantities of material are diluted by large

12 volumes of water and sediment. There is no indication that particulate

13 releases have increased radionuclides in surface water to. levels even

14 approaching regulatory limits.

15 Liquids containing radionuclides also present a potential impact to

16 surface waterways. Minor spills might occur from coupling leaks, faulty

17 valves, crushed pipes, and other occurrences. The emergency solvent

18 dump pond, the stor'f water retention. basin, the CCD emergency storage

,19. pond, and downstream storage pond, as shown in Figure Cl-2, are provided

20 to contain spills of this type.

21 Extraordinary circumstances could result in some radionuclides from

22 minor spills entering the Pipeline arroys. These overflows would be

23 transported downstream by the flow of the mine water in the Pipeline

24 arroyo. However, two processes would occur which would render minor

25 spills insignificant in terms.of health when gauged against NMEID's

26 Part 4 release standards on average annual levels. Any radionuclide

27 concentration in a minor spill would be rapidly diluted by the mine

28 water flow in the arroyo. The amount of dilution would depend on the

29 volume of the spill compared to the arroyo flow, and a larger spill.

30 would take more time-to be diluted than a smaller spill. In addition to

31 dilution, sorption could. reduce the radionuclide levels resulting from a

32 minor spill. It can be. predicted with confidence that a minor spill
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1 would not result in a threat to health in surface water because of the

2 observations made in connection with the major spill at the time of the

3 breach. In that incident, radionuclide levels in surface water dropped

4 below annual MPC limits in a matter of a few days.

5. A potentially more hazardous type of contaminant source would be an

6 event that releases large amounts of radionuclide contaminants to the

7 surface waterways. While considerable engineering design is employed to

8 reduce the possibility that events would occur, analysis of their

9 impacts will help in planning for remedial action.. Large scale events

10 could include a breach in the tailings structure, rupture of the

11 tailings disposal pipe or rupture of thickener or leaching tanks.

12 A tailings breach occurred in July 1979. The extent of contami-

13 nation and areas/users contaminated will be discussed in the follow-.

14 ing section to focus on the examination of real impacts rather than

15 projected impacts..

16 C6.1.4 Impacts of Trilings Breach

17 C6.1.4.l Extent of Contamination

18 The breach of the tailings containment structure on July 16, 1979,

19 resulted in the release of an estimated 93 million gallons of tailings

20 liquid and.1,100 tons of solid waste into the Pipeline Canyon arroyo

21 (Udall, 1979). A large portion of the solids was captured in a catch-

22 ment basin at the base of the tailings structure while most of the

23 solids that entered the arroyo were deposited within a few miles

24 downstream. Generally, the solids were deposited in the backwaters of

*25 adjacent.arroyos or on upper terraces of the arroyos where the velocity

26 of the liquids was reduced. The liquid portion of the release traveled

27 down the arroyo to the Puerco River, then downstream to a point near

28 Sanders, Arizona about 25 miles from Arizona-New Mexico border. Total

29 distance of the movement was approximately 100 miles (Hann, 1979).
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1 The height of the flow allowed the flooding of several minor terraces in

2- the streambeds as well. as the confluences of the adjacent arroyos along

3 the path of the flow. As the liquids flow progressed downstream, this

4 height was reduced as the volume of water was reduced by storage in

5 backwater areas or seepage'into the banks and streambed. Thus,

6 downstream flows were more confined to the.streambed area and eventually

7 the flow was reduced to a trickle that seeped into the bed.

•8 C6.1.4.2 Areas/Users Impacted

.7 The..liquids from the spill were confined to the channel and immediate

9 terraces within the Pipeline Canyon arroyo and. the North.Fork Puerco

10 River. The Puerco River Valley is sparsely settled (approximately 15

11 persons per square mile), and only 32 family groups were residing within

12 two miles of the arroyo and the Puerco River between the mill site and

13 Gallup. None of these families use surface water'as a drinking water

14 source, although livestock utilize the treated.mine effluent water as it

15 flows down the waterways. Because of the acidic nature of the tailings

16 liquid, it was assumed that livestock would not drink from' the waterways

17 immediately followineg the spill... Drinking water was provided by UNC for

18 both human and livestockconsumption (Hann, 1979).

19 Numerous water and sediment samples were taken by UNC and NMEID immedi-

20 ately following the incident. Sampling and analyses have continued to

21 the present. The sample locations extend along the Puerco River into

22 Arizona.

23. Table C6.1 provides a summary of the maximum concentrations of dissolved

24 radionuclides encountered along the Puerco River during the sampling.

25 period (Public Health Service,. 1980). With the exception of U-238, all

26 radionuclide. concentrations were at a maximum level within 48 hours of

27 the breach. The maximum U-238 concentration was detected 16 days

28 after the tailings pond release. Gross alpha concentrations were also

29 highest on the day following the incident.. Most of the radionuclide

30 concentrations in. Puerco River water returned to background levels with-
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1. in approximately 20 days following the spill. However, samples taken

2 in late August 1979, revealed above background concentrations of Pb-210.

3 This was probably caused by the decay of U-238 to Pb-210 with time.

4 Results of the sampling program could not be used to establish a clear

5 relationship between radionuclide concentrations and either elapsed time

6 or distance from the breach. However, the results from the sampling

7 program indicates the following:

8 o Radionuclide concentrations appear to have flucu-
9 ated in a similar manner at all sampling sites with
10 respect, to time following the spill.

11 o While concentrations of most radionuclides decreased
12 with time, the rates have decreased differently
13 among particular radionuclides.

14 o Certain stations tended to have comparatively
15 high concentrations of specific radionuclides,
16 although these stations were not necessarily the
17 the ones closest to the tailings pond.

18 These trends are what would be expected in a watercourse that suspends,

19 dissolves, and redeposits sediments dissolution as a function of.

20 changing water levels.

21 Table B3.8 provides more recent sampling results downstream from the

22 mill. These data show fluctuations in radionuclide levels following

23 the stabilization of the waterways after the spill, but the levels of

24 radionuclides remain below state standards.

25 Sediment radionuclide levels also varied widely over the length of

26 the watercourse and with time following the spill. Concentrations of

27 U-238 showed no consistent pattern with respect to sampling distance

28 from midstream. Concentrations of Th-230 levels were generally higher

29 in samples from the bank than from the streambed, while concentrations

30 of both U-238 and Th-230 were highest in the areas of crystalline

31 precipitation found along the river bank. Concentrations of Ra-226 and

32 Po-210 were measured in some of the sediment samples. Core samples were
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1 taken between September 27 and October 5, 1979. With the exception of

2 U-235 concentrations, levels in both surface and core samples showed no

3 consistent relationship between radionuclide concentration and location

4 in either the first or second terrace away from the active streambed.

5 Concentrations of U-235 wert generally higher in samples taken from the

6 first terrace than they were in those taken from the more distant second

7 terrace. Likewise, no clear trends existed for any of the radionuclides

8 with respect to depth of the sample or distance from the tailings area.

9 'Concentrations. of Th-230 and Pb-210, daughters of U-238, in the

10 stream system tended to bt' above levels measured in background samples,

11 and certain samples exceeded the background by a factor of ten. Less

12 than 50 percent of the. samples had levels of either Ra-226 or U-235

13 that exceeded background measurements, and samples that exceeded back-

14 ground concentrations did so by less than a factor of two for both

15 radionuci ides.

16 In the cleanup operations immediately following the spill, UNC workers

17 shoveled the tailings from areas showing higher concentrations of Ra-226

18 and Th-230. Sediment samples taken after the monitoring and cleanup

19 program indicated that Th-230 concentrations from most sample sites in,

20 the Puerco River had dropped to levels less than the established NMEID

21 cleanup level. However, several areas of elevated Th-230 concentrations

22 remained for several months after the spill. Most of these areas showed

23 evidence of raffinate pooling with deposition of white and yellow

24 crystalline material.

25 Six human subjects living in the area (as selected by the Church Rock

26 Chapter House. Of the Navajo Nation) underwent whole-body counting at

27 the Los Alamos Scientific Laboratory to search for the presence of

28 selected radionuclides. No detectable activity of any of these isotopes

29 were found in any of the subjects.. Analysis was also performed on two

30 sets of urine samples collected from these same six individuals. The

31 gross alpha activity and gross beta counts were not statistically

32 different from controls or detection limits.
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1 Several types of livestock (cows, sheep, and goats) that had been ex-

2 pOsed to the spill, as well as control animals from areas not affected

3 by the spill, were slaughtered and analyzed for radionuclide levels in

4 bone, muscle and major organ tissue. Generally, the exposed animal

5 showed higher concentrations of radionuclides in all three body areas

6 when compared to the control animals. However, there was evidence

7 that the higher concentrations in the exposed animals was caused by
8 background radiation, inhalation of naturally occurring radioactive

9 particles, and drinking of mine effluent waterlthat contained dissolved

10 radionuclides. These sources may have occurred either singly or in

11 combination. Thus', the animals may not have been affected by the spill

12 in the time that they were exposed to it.. In any event, concentrations

13 in the animals were too low to constitute a health threat to either

14 humans or animals.

15 Sediment sampling in the Puerco River has been continued by UNC as

16 described in Section C8.1.4. Results of the most recent sampling done

17 at 124 sites to a distance of about 24 miles downstream, indicate U-238,

18 Ra-226, and Pb-210 are at background levels (BPNL, 1981). The Th-230

19 data and all other data are less than the NMEID individual sample cri-

20 teria established in October 1980.

21 In summary, it can be stated there was no adverse health effect on

22 either humans or animals as a result of the breach. In addition,

23 continued monitoring of water and sediment quality indicates that the

24 incident has not permanently impacted the waterways below the Church

25 Rock Mill. .

26 C6.2 GROUNDWATER

27 C6.2.1 Introduction

28 UNC is continuing its investigation of the hydrogeologic regime in the

29 vicinity surrounding the.tailings pond. These current investigations

30 are continually updating both hydrogeologic and hydrochemical data at
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1 the site. Much of the, information collected to date has been compiled

2.. and is still being' evaluated in light of additional work. The major

3 thrust of the work has been related to the GWDP for the site.

4 The original GWDP submitted in December 1980, has been updated with data

5 submissions to NMEID weekly and monthly as well as with several Istatus

6 and progress reports. The latest of these progress reports was sub-

7 mitted to NMEID in August 1981. Data from these reports and the ongoing

8 investigations will be assessed in UNC's documents related to obtaining

9 GWDP approval. Included in this Mill License Renewal Document is an

10 overview of the results of the investigations that have been assessed to

11 date. More detailed assessments are intended to be included in future

12 submissions related to the GWDP.

13 This groundwater impacts section also relates to radionuclide concen-

14 trations in the five groundwater wells associated. with the monitoring

15 related to the license. Additional information related to radionuclide

16 levels in other wells and some general water quality data is also in-

17 cluded. This latter information has already been submitted related to

18 the GWDP.

19 Over 200 monitoring wells have been installed at the site to

20 measure water levels and: collect water quality samples for the assess-

21 ment of the extent of contamination. Figure C6-1 provides the location

22 of these wells. Additional wells are currently being installed at the

23 site. The expected locations of these wells and the zones in which they

24 will be completed are also shown on Figure C6-1.

25 C6.2.2 Formations

26 The hydrogeology of the study area was discussed in Section B3.2. The

27 principal formations. in the study area potentially affected by the move-

28ý ment of contaminants include the alluvium, the Dilco/Torrivio Sandstone,

29 and Zone 3 and Zone I of the Upper Gallup Sandstone.
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1 The general geology underlying the UNC Church Rock tailings site is

2 shown in Figures B4-6, B4-7A, and B4-7B and is discussed in Section

3 B4.0. The alluvium is from approximately 20 to 135 feet in thickness

4 and consists of clays, silts, and sands. The units underlying the

5 alluvium consist of sandstones, shales, and coal of the Upper Cre-

6 taceous Mesa Verde Group; in particular, the Dilco Coal Member o• the

7 Crevasse Canyon Formation, the Upper Gallup Sandstone including the

8 Torrivio Sandstone, and the Upper D.-Cross Tongue of the Mancos Shale.

9 The Upper Gallup sandstone underlying the Torrivio Sandstone has been
.10 subdivided into three zones:. Zone 1, sandstone; Zone 2, shale; and

11 Zone 3, sandstone.

12 The hydraulic gradients associated with each of these units are cur-

13 rently being evaluated. Wells have been installed in all of the zones.

14 Gradients and flow directions in the zones are variable as a result of

15 many factors such as recharge from the tailings pond area, dip of the

16 bedrock and saturation in. the alluvium from mine water effluent, any

17 pumping from nearby interceptor wells, and normal seasonal fluctuations.

18 C6.2.3 Sources of Contamination

19 Prior to the breach on July 16, 1979, mill tailings were deposited in

20 the north, central, and south pond; areas (Figure C2-3). Since the

21 breach, tailings have been primarily deposited in the central pond

22 area. This area was isolated through the construction of two major

23 dikes, labeled the north and south cross dikes. Earth fill used in

24 construction of the cross dikes was excavated from two borrow areas

25 located, to the east of the central pond area. These pits (Borrow Pit

26 No. 1 and Borrow Pit No.2) are also known as the slimes area and: the

27 east pit, respectively, and are presently used for the storage of slimes

28 and liquid tailings (Figure C2-3).

29 Presently, separated (cycloned) and unseparated (spigotted) tailings are

30 being deposited in the central pond area. As the coarse fractions are

31 isolated by gravity, the fine tailings and liquids flow to the east via
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1 a series of. diversion trenches. The liquids and fine tailings flow into

2 the slimes area from which the liquids are pumped into the fully clay-

3 linedeast pit. A portion of the liquids isolated in the east pit is

4 then recycled to the mill.

5 The movement of tailings contaminants in the groundwater is contiolled
6 by factors-or phenomena which are important to both general hydrologic

7 flow and chemical transport. Factors affecting flow movement include:

8 o Fracture density of the rock;

9 o Permeability (and permeability contrasts) within the
10 units;.

11 o Stratigraphy and structure of the underlying rock
12 units; and

13 o Density stratified flow.

14 Factors affecting chemical transport include:.

15 o Groundwater condition. (chemistry, .Eh, pH)ý and
16 temperature;'

17 :o Solubility of the contaminated compound;

18 o :Stability of the dissolved complex; and

19 o Sorptivity and dispersivity of the. dissolved
20 species.

21 Details related to the various factors critical in transport of contami-

22 nants are being assessed as part of the GWDP investigations.

23 The solubility of many of the metals and radionuclides present in the

24 tailings liquid generally increases in acid solutions. Since the pH

25 of the tailings pond is between one and two, as the liquid seeps into

26 the various geologic zones, the pH tends to rise and some of these mate-

27 rials tend to precipitate. In addition, many of the organic and mineral

28 phases contained in the soil and rock along the flow path retard the

29 transport of materials dissolved in the liquid. Thus, the concentration,
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1 of most radionuclides in the contaminated liquid tend to be decreased

2 significantly as the liquid moves through the geologic system. Other

3 elements such as sulfate, however, are less susceptible to these

4 retardation effects and are transported more readily along the flow

5 paths.

6 UNG's proposed neutralization system was developed in part to reduce the

7 potential for contaminant migration from the tailings ponds. With the

8 pH in the tailings pond approaching 7, a greater amount of precipitation

9 of metals and radionuclides will take place in the pond area. This in

10 turn will reduce migration of some of the materials away from their

11 source.

12 C6.2.4 Contaminants

13 The tailings liquid contains elements capable of contaminating local

14 groundwater resources. These parameters include pH, TDS, SO4, various

15 metals and heavy metals, and several radionuclides. The evaluation of

16 contaminant migration at the Church Rock Mill is continuing with UNC

17 conducting extensive-field work and data analysis. Review of available

18 data including TDS, pH, S045 Mo, Co, U, Fe, and Al, suggests TDS, pH,

19 and S04 are indicators of migration. However, localized zones of

20 naturally occurring oxidized pyrite arefound in varying concentrations

21 in formations at the site which decrease the pH of groundwaters and

22 naturally produce a heavy metal suite similar to that found in the

23 tailings liquid. In addition, varying amounts of gypsum (CaSO 4 . 2H20)

24: are found in various formations at the site and could cause local

25 increases of both TDS and SO4. Additional evaluation of the non-

26 radionuclides is being addressed in the continuing GWDP activities. The

27 radionuclides Thorium-230, Lead-210, Radium-226, and Radium-228 were

28 also evaluated to determine their potential migration from the tailings

29 pond area.

30 C6.2.5 Extent of Contamination

31 A progress report of the Church Rock tailings seepage control program
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1 was submitted to NMEID in August, 1981 (SAI, 1981e). This report

2 summarized preliminary analysis of the geologic, hydrologic, and

3 geochemical data gathered up to that time and assessed these data with

4 respect to the migration of contaminants, effects of the seepage

5 control. system, and recommendations related to additional work at the

6 site.

7 The assessment incuded a review of all drilling data including drill

8 cuttings and geologic logs, geophysical logs, and selected'rock cores to

9 define mappable stratigraphic horizons. The resulting well construction

10 summaries and structural contour maps along with static. water level

11 measurements from individual wells were used to assess, as closely as

12 possible, !the effective geologic unit or units that each well was

13 screened or otherwise completed in. The bulk of the data for the

14 over 200 wells can be used to provide an overall assessment related to

15 water quality at the well locations in the assigned units. In some

16 cases, because of variations in well development and screening

17 techniques, wells could not clearly be assigned to a single geologic

18 unit. These wells were classified as "composite" wells.

19 Following the assignment of the wells to particular geologic units) the

20 water quality data were averaged for each monitoring well plotted on

21 maps, with a separate map generated for each parameter and for each

22 geologic unit. Analysis of these maps revealed the TDS, pH,.and SO4

23: were the most reliable indicators of contamination. Similar attempts to

24. correlate dissolved metal, radionuclide and trace element concentrations

25 with: tailings solution migration were less successful, with the maps

26 showing inconsistent. distribution patterns. This discrepancy may result

27 from the chemical interactions occurring between dissolved materials and

28 solids along the flow path. Variations are less likely to be obscured

29 when analyzing solvent components. which occur in abundance (SO 4 , TDS,

30 pH). In contrast, the concentration of trace-level components (U, Se,

31 Fe) will be highly sensitive to solid-liquid interactions.
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1 The migration of S04 is included in the document to illustrate the

.2, results of preliminary data suggesting the extent of contamination near

3 the tailings disposal area. It is emphasized that UNC's continuingwork

4 at the site is targetted at updating this preliminary evaluation.

5 Figure C6-2 shows the averaged concentrations of SO4 in wells completed

6 in the alluvium and Dilco/Torrivio aquifers. Figure C6-3 shows "average

7 concentration in the Zone 3 and Zone I aquifers. Figure C6-4 provides

8 the average concentration in the composite wells. Review of data in the

9 August, 1981 GWDP progress report (SAI, 1981e) for averaged concen-

I0 tration zone maps, as well as time histories of water quality: and water

11 level trends and the operational history of the tailings disposal areas

12 suggests the -following:

13 o The area of greatest concern with respect to
14 excursion of SO4 liquid into groundwater exists
15 in the area immediately to the northeast of
16 the tailings disposal facility (exampled by well
17 io TWQ-124). The magnitude and history of water
18 quality deterioration in this area indicates
19 contamination of the Dilco, Zone 3 units, and
20 possibly Zone 1 (SAI, 198le). (Figures C6-2
21 through C6-4 show S04 concentrations as high as
22. 12439 mg/l i'n this area).

23 o The water quality and water level information
24 which was reviewed indicates that little
25 contamination, as evidenced by SOA migration, is
26 present in either Zone. 3 or Zone 1 in areas north
27 of and including the 400 series pumping wells.
28 The limited number of wells and piezometers which
29 are completed in the Dilco in this area also
30 suggests no contamination of this unit; however,
31 . anomalous water quality trends in piezometer TWQ-
32 115D suggest the need for additional investigation.
33 of the Dilco in areas adjacent to and south of
34 TWQ-115D (SAI, 1981e)... (Four additional wells: are
35 planned for completion in the Dilco/Torrivio to
36 the north and east of the north pond to provide
37 this information (Figure C6-1).)

38 o A trend of improving water quality as one moves on
39 a line from east to west along the north dike and
40 in the 400 series extraction wells indicates that
41 the Pipeline Canyon channel alluvium is a recharge
42 source of high quality water to the Dilco, Zone 3
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1 .'and Zone 1 units to the northwest of the tailings
2 area. Piezometric surfacesjfor this area further
3 support this observation. This recharge source isz
4 .. providing diluton of natural and/or induced poorer
5 quality water in these units and restricts con-
6 tamination movement to a northeast trend. (SAI,
7 1981e).

8 '.o The. areas immediately north and east of borrow
9 pits 1 and 2 show variable degrees of containina-

.10 ,tion.. Many of the 300 series wells completed
11 directly north of the borrow pits show trends of

12 deteriorating water quality,. which, indicate a
13 north/northeast component of contaminated ground-
14 water movement. The variability of water quality
15 trends in this area is likely due to time his-
16 tories of extraction well pumping. in this area.
17 .(well 323A), and "sliming", or fine-grained
18 ..tailings aggradation in the. bottom of the borrow
19 pits tending to reduce seepage rates and proximity
20. to the borrow pit source area. Those wells and
21 piezometers completed to the east or eastern
22 perimeter of the borrow pit area display contami-

23 nation, but to a lower and decreasing degree than
24 those wells and piezometers to the north of the
25 borrow pits. This lowered degreeof contamination
26 along the eastern perimeter of Borrow Pit 2 sug-
27 gest that: "

28 (a) shallow alluvial recharge from the east may
29 be providing both a hydraulic head barrier
30 and/or dilution of contaminated water from
31 the borrow pit area, or

3.2 (b) natural attenuation or buffering of contami-

33. nation from the borrow pit area (SAI, 1981e).

34 o The magnitude and trends of water quality dete-
35 rioration to the west and southwest of the tail.

36 ings area (exampled by GW-l) indicate the po-
37 tential, for some degree of..contaminant migration

38 from the central cell or south pond tailings areas
39 or from the dam breach. The. incisement of and
40 ultimate filling with alluvium of Pipeline Canyon
41 complicates the conceptualization of potential
42 flow paths across this channel, Limited geologic
43 information in this area. indicates that the Dilco
44 and Zone 3 geohydrologic units have been eroded in
45 this area. The trend of water quality deteriora-
46 tion. coupled with the lack of more thorough under-
47. standing of the potential geologic and hydrologic
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1 flow systems in this area indicates a need for

2:. additional investigation in this area (SAI,
3 1981e). (Figure C6-1 shows the location of wells

4 that are presently planned in this area to provide
5 additional information.)

6- Tables C6.2 to C6.6 provide radionuclide concentrations for wells

7 completed in the alluvial, Dilco, Zone 3, and Zone 1 wells and the

8 composite wells. Inspection of these values shows variations in

9 adjacent wells in each zone. The number and type of these vari-

10 ations make the formation of conclusions as to migrational activi-

11 ties difficult.. In general, the highest levels of radionuclide

12 concentrations exist on the borders of the central pond area,

13 especially the northern border of the east borrow pit. There is no

14 indication that migration of radionuclides is more extensive or

15 follows pathways that differ from the migration of So4. There is no

16 indication that radionuclides have migrated as far as SO4 in the

17 northeasterly direction from the north pond. As discussed in

18 Section C6.2.3 above radionuclides are not expected to migrate to

19 the same. extent as SO4 since they tend to be removed from the liquid

20 by coprecipitation with metals,. sorbing onto clay particles or metal

21 complexes.

22 As described in Section B3.2.8, the five monitoring wells sampled

23 as part of UNC's environmental monitor.ing program (Wells GW-l, GW-2,

24 GW-3, GW-4, and GW-Dl) have been consistently less t1han the MPC's

25 for radiological constituents (Tables B3.11 through B3.21).

26 C6.2.6 Groundwater Use-

27 None of the formations affected by the contaminant migration are

28 presently being used to a distance of at least two miles from the 3 -

29 site vicinity. The alluvial aquifer of Pipeline Canyon downstream

30 of the mill is used for stock watering and domestic use but only at

31 a distance of ten miles from the mill.
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1 Section B3.2 and Tables B3.22 through B.26 presented data related to

2 radiological parameters in five alluvial wells which were sampled

3. both• by UNC.and the Public Health Service. These alluvial wells

4 were.located within 200 feet of the Puerco River. The results of

5 the groundwater sampling as reported by the Public Health Service

6 (1980) were as follows:

7 o Samples taken on July 18 had gross alpha
8 concentrations between.l.7 and 5.0 pCi/l, gross
9 beta concentrations between 2.8 and •8.9 pCi/l, and

10 sulfate concentrations between 32 and 448 mg/l.
11 These preliminary data indicate no early contami-
12 nation of groundwater by the river system.

13 o Measurements taken in September, 1979 from one
14 NMEID test well suggested seepage from-the con-
15 taminated river into groundwater, as sulfate and
16 uranium concentrations showed increases over pre-
17 vious background levels. These concentrations of
18 uranium and sulfate returned to background levels
19 by October, however.

20 o Subsequent plblic well samples have shown no
21 indication of groundwater contamination as of May
22. 2, 1980. Gross alpha, gross beta, and sulfate
23 concentrations for the more recent samples have
24 remained within the ranges reported for July 18,.,
25 .1979.

26 Thus,. even a spill such as occurred on July 16, 1979 has not had

27 an impact on groundwater useof the alluvial aquifers.

28 C6.2.7 Projected Impact

29 At present, contaminant areas occur. in the immediate area of the

30 tailings disposal area, as might be expected. High concentrations

31. of radionuclides were found in the wells immediately adjacent to the

32 north-pond and the borrow pits. Thorium-230 was especially high

33 with concentrations reaching 5000 to 14000 pCi/l at wells near the

34 north and south of the central cell. However, the radionuclides

35 have.not migrated as far as the sulfates due to precipitation,

12/31/81.



C6-17

1 coprecipitation, and adsorption. The contaminant migration to date

2- has not affected any groundwater users nor is it expected to in

3 future.

4 The proposed neutralizat'on system is expected to effectively reduce

5 the potential for migration of radionuclides and metals from the'

6 tailings disposal area. in addition, continuing efforts by UNC to

7 more exactly define the hydrogeologic and hydrochemical regime in

8 the area will provide further data to identify any other mitigating

9 measures that may need to be taken at the site.
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C7.0 ENVIRONMENTAL EFFECTS OF ACCIDENTS

2 This section addresses consequences of accidents potentially occurring

3 during. milling operations, for example:

4 o Accidents involvcng radioactivity at the mill;

5 o Nonradiological accidents at the mill; and

6 o Transportation accidents involving radioactive and
7 nonradioactive materials, on-site and off-site.

8 C7.1 MILL AND TAILINGS ACCIDENTS INVOLVING RADIOACTIVITY

9 C7.1.1 Trivial Accidents

10 Small leaks or overflows of solutions containing potentially elevated

11 levels of. radionuclides are considered to be trivial occurrences that

12 would not result in significant environmental effects because of the low

13 level of radionuclides in the materials handled and because small

14 volumes of solutions released would be totally confined to the mill

15 site. Spills resulting from human error during the filling and emptying

16 of tanks, and failure of valves and piping may occur in uranium mills as

17 frequently as several times per year according to the U.S. Nuclear

18 Regulatory Commission (U.S. NRC, 1977).

19 C7.1.1. Minor Spills

20 Vessels containing solutions in the grinding and yellowcake precipita-

21 tion circuits are enclosed in the. processing buildings. Spills from

22 the semiauto.genous grinder, cyclones, and associated piping system

23 would be. collected in floor sumps. The floors of the grinding circuit

24 building~are steeply inclined to facilitate collection and washdown.

25 Spilled liquids would be pumped.back into the grinding circuictif they

26 are of significant volume. The floors of the building in-which yellow-

27 cake is precipitated are also sloped and designed to facilitate the

28 control. and cleanup of spills.
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1 All leach tanks, counter-current decantation (CCD) tanks, clarifloccu-ý

2 lator tanks, clarified pregnant solution tanks, raffinate tanks, and

3 solvent extraction tanks are located outdoors as shown in Figure C7-1.

4 Small leaks from these tanks are confined to the immediate vicinity.

5 The area around the tanks if paved and drains to the CCD basement pump-

6 house (sump). This allows spills or washdown material to flow to ihe

7 drains and then to either be discharged to the holding ponds or to be

8 reprocessed in the mill circuit.

9 The leach tanks are located within a large recessed area with paved

10 sloping floors which drain to a sump. Leach tank spills would be col-

11 lected from the sump and returned to the process. Spilled material from

12 a rupture of any of the CCD tanks would be retained in the CCD pumphouse

13 basement or the emergency dump pond. Spills would then be returned to

14 the CCD process.

15 The clariflocculator and raffinate tanks are located south of the pre-

16 cipitation building. Drainage of any spills would be to the CCD pump-~p
17 house basement and returned to the CCD process. The tank containing

18 clarified pregnant solution is located immediately west of the precip-

19 itation building. Accidental spills from this tank would drain to a

20.. floor sump at the sand filter area and would be reprocessed.

21 Solvent extraction tanks are located west of the precipitation building

22 and adjacent to the pregnant solution tanks. The concrete floor around

23 these tanks is curbed on all sides and sloped to drain sumps. This

24 area, plus the lined emergency solvent dump pond, to the west is suf-

25 ficiently large to accommodate the entire volume:of three of the

26 extraction tanks.

27 Another example of a minor spill is a solution spill in an ion exchange

28 (IX) facility. 'UNC has operated the IX facility at the NECR facility

29 since 1977 and at the OCR facility since 1979. Since the operations

.30 began, one spill has occurred at the NECR facility resulting_
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I in the release of about 250 gallons of pregnant solution, 20 gallons of

2 H2 SO4 acid, and 250 gallons of water. Of these amounts, 150 gallons

3 were contained in a downstream trench, 150 gallons collected in the

4 Radon tank sump, 190 gallons were discharged into the mill circuit feed

5 pump, and 10 gallons werL released into the stream. The total amount of

6 uranium (U308) released was about three pounds into. the stream eUNC

7 Internal Memorandum, 1979). A radiation survey in the IX building

8 showed no residual levels above background.

9 Changes in the NECR drainage system have been made. Currently, if any

10 spill occurs., it will be entirely directed to the sump area within the

11 IX building.

12 C7.1.I.2 Pipeline Rupture

13 A pipeline transports slurried tailings from the mill to the tailings

14 area, which is located. approximately one-half mile east of the mill.

15 The main pipeline is equipped with alarms, automatic shutoff controls

16 -and containment features designed to minimize the effects of any
D

17 release.

18 The slurry is discharged from the tailings dike crest or from a cyclone

19 on the far east side of the impoundment. Part of the slurry water is

20 decanted and returned to the mill for neutralization and reuse. Re-

21 leased tailings would tend to accumulate in the immediate spill vici-

22 nity. The liquid effluent released would flow towards and be collec~ted

23 in the seepage collection ditch between the embankment and the outward

24 dike and in the emergency pond downstream. Liquid effluent released by

25 a rupture in the decant water pipeline would exhibit similar flow beha-

26 vior. ••Released solid tailings and liquid effluent would be recovered

27 and deposited in the tailings pond.. The soil in the site vicinity is of

28 an alkaline nature and would tend to neutralize the acidity of the

29 liquid effluent. Any soil and vegetation contaminated by this type. of

30 release would be removed and deposited in the tailings pond.
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1 Accidents involving leaks, overflows, or ruptures of vessels containing

2 ,radioactive solutions and pipeline ruptures on site are considered to be

3 "trivial" by the U.S. NRC (1980) and not worthy of a detailed analysis.

4 Accident probabilities for these occurrences are not discussed in the

5 U.S. NRC's Final Generic Environmental Impact Statement on Uranium

6 Mining and Milling (U.S. NRC, 1980).

7 C7.1.2 Accidents Resulting in Small Releases of Radioactivity

8 Small releases of radioactivity could result from failures of the air

9 pollution control equipment at the yellowcake drying and packaging

10 building, or from a fire or explosion in the solvent extraction circuit.

11 These types of accidents are described in the following sections.

12 C7.1.2.1 Air Pollution Control Equipment Failure

13 The dust collection equipment is divided into two separate units:

14 1. Dust collection for the dryer,:and
15 2. Dust collection for the packaging operations.

16 The dust collection pick-up point for the dryer dust collection system

17 is at the top of the dryer. The hot dryer gas:is passed through a

18 wet dust collector equipped with a set of impingement plates and four

19 sprayers under the impingement plates. The captured and entrained yel-

20 lowcake dust is dropped at the plenum chamber and recirculated via a

21 sump pump to the second wash thickener feed. Fresh water is added at

22 the impingement plates at approximately ten gallons per minute, and a

23 mixture: of eight gallons per minute of fresh water and of two gallons

24 per minute of recycle solution from the collector is added at the sprays

25 for a total flow of 20 gallons per minute feed. Solids are removed from

26 the recycle flow with a'dual strainer. One strainer can be cleaned

27 while the other is in service. The gas volume handled by the impinge-

28 ment plate collectors is 7,000 cubic feet per minute.

29 The dust collection pick-up points for the packaging system are from the

30 yellowcake bin discharge point and the top of the yellowcake bin. The

31 dust collector for this system is-a venturi type collector. Feed to the
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S.I collector is 15 gallons per minute of collector recycle water augmented

2 iby five gallons per minute of fresh water. The flow is introduced

3 tangentially to the collector for mixing with the incoming dust bearing

4 air flow. Approximately 2,000 cubic feet per minute of gas passes

5 through the venturi collector.

6 A series of interlocks is built in the circuit so that operations. stop
7 instantaneously if there is any component malfunction. Consequently,

8 there is little danger of discharging excessive stack emissions. For

9 example, if an exhaust fan stops, it would trigger dryer flame-out.

10 This would also stop the centrifuge operations, screw conveyor, dryer

11 tray rotation, and lump breaker rotation. The same is true with inter-

12 mediate components. If one goes out of service, operations would cease.

13 Visual and audio annunciators are located in the operator's scontrol

14 room and the dryer flame-out alarms are located in the vicinity of the

15 dryer and at the packaging room. Consequently, the operator would be

16 immediately aware of circuit shutdown.

17 The U.S. NRC considers the failure of the dust collection system

18 described above to result in only a small release of radioactivity. The

19 two types of failures envisioned by the U.S. NRC are:

20 o Sudden Total Failure:
21 According to NUREG-0706 (U.S. NRC, 1980), quantitative
22 :information on this type.of failure is unavailable.
23 The probability of such a failure, however, is con-.
24 sidered to be extremely remote.

25 o Gradual Failure:
26 A gradual system failure is much more likely to occur
27 . than sudden total failures and would be readily iden-
28 tifiable during operational inspections. Probability
29 estimates for this type of failure are not considered
30 to be necessary and are not evaluated by the U.S. NRC
31 (1980) in NUREG-0706.
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1 C7.1.2.2. Fire or Explosion in the Solvent Extraction Circuit

2 .The solvent extraction circuit is outdoors and may contain as much as

.3 .10,000 pounds of uranium in solution. The solvent and oil storage

4 building, and the solvent extraction circuit mixer-settlers contain
5 dry water spray fire suppression systems that would be activated in the

6 event of a fire. A wet-type water spray system would: handle- fires

7 inside:the tankage in the solvent extraction area.

8 From chemical industry data, the probability of a major fire is esti-.

9 mated to be 4 x ,0"4 fires per plant year (BNWL, 1973). Two major

10 solvent, extraction circuit fires are documented in the literature (U.S.

11 Atomic Energy Commission, 1974). There have been approximately 540

12 plant-years of mill operation in the. United States. Thus, on a per

13 plant basis, the likelihood of a major solvent extraction fire is

14 3.7 x 103 fires per plant-year.

15 C7..1.3 Events Resulting in Releases of Radioactivity

16 In the :following. examples radioactive materials might be released to. the

17 environment. Because- dispersion characteristics are variable, released

18 radioactivity would not impact the environment uniformly.

19 C7.1.3.1 Tornado

20 A tornado passing through the project site could potentially pick. up

21 volumes of solutions, ore, and tailings- containing elevated levels of

22 the radionuclides and. other potentially toxic material and transport

23 them before release. The pick up and release of metal, plastic,

24 glass:,. andconcrete could also result in physical .damage to persons

25 and structures in the surrounding area.

26 The probability of a tornado passing through the mill site during the

27 operational lifetime of the project is extremely low. Using data de-

28 veloped by Thom (1963)for a site in the same general area of New

29 Mexico,ý the annual probability of a tornado striking a given point in

30 the mill site area was determined as 1.5 x 1074 tornados per year
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1 (Sohio, 1980). The recurrence interval of such an incident was

2 estimated to be about every 6,700 years and is expected to be of a

3 similar frequency for the UNC site.

4 C7.1.3.2 Release of Tailings Slurry

5 Release from the tailings slurry line has occurred on two occassions

6 since 1977 at the site. Data on each of these releases was submitted to

7 NMEID and corrective maesures taken. OnSeptember 27, 1977, the

8 tailings line became plugged with tailings. During unplugging

9 operations, the CCD operator inadvertently ran flush water to sections

10 of uncoupled pipe. This resulted in about one ton of tailings and 900

11 gallons of liquid flowing to the north side of the tailings line,. across

12 the land surface towards the arroyo. Part of the flush water and the

13 tailings slimes entered the arroyo. The coarse sand fraction settled on

14 the land surface.. Tailings were scraped from the land surface and

15 deposited in the tailings pond. A small but unknown quantity of

16 tailings was, released beyond the property boundary in the arroyo.

17 The second.release fwom the tailings line occurred on September 30,

18 1978, when a coupling failed and the line separated. About 300

19 gallons of slurry spilled into the seepage collection ditch. Although

20 the material sprayed over the berm separating the ditch from the arroyo,

21 there was no evidence of tailings flowing into Pipeline Canyon arroyo.

22 The spill material was scraped from the spill area and deposited in the

23 tailings pond...

24 C7.1.3.3 Tailings Structure. Failure

25 On July 16, 1979, the tailings structure breached. The results of the

26 failure, as well as the clean-up procedures-that followed, are discussed

27 in Section C6.1. Compliance with engineering specifications for the

28 original embankment and rebuilding of the structure, at the breach, as

29 well as rigid inspection and surveillance programs, have been part of

30 engineering requirements at the site.
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1 Failures can result from an exceptionally large precipitation event

2 ;.or earthquake. The Church Rock structure has been designed to contain

3 upgradient runoff and has adequate capacity to accommodate the probable

4 maximum flood (PMF) event frominternal drainage without overtopping.

5 The tailings. area has a system of diversion ditches designed to collect

6 and divert runoff due to heavy..local precipitation. The tailingis

7 structure has. also been designed to withstand the earthquake magnitudes

.8 most likely to occur at the site (Section B4.0). The project site. is

9 situated in an area characterized by low to moderate seismic activity,

.10 and historical earthquakes have generally been of low magnitude and

11 intensity.

12 A relatively large release of tailings liquids and. solids could occur if

13 there was a failure of the embankment. The July 16, 1979, event

14 provides some experience as to the environmental, consequences of such an

15 event. In terms of surface water impact, a combination of dilution,

16 sorption and clean-up resulted in surface water concentrations returning

17 to pre-breach levels in a short period of time. The neutralization

18 program should significantly lessen the consequences of surface water

19 contamination. A perhaps inconsequential difference may result from

20 neutralization - in 1979the acidic nature of the liquid released seemed

21 to have resulted in livestock not drinking the water until pHincreased

22. (at which time contamination levels also decreased). Because. surface

23. water contamination levels dropped rapidly. in 19.79, even if livestock

24 used the arroyo for drinking purposes for a short time after the

25 release, there should be no significant consequence, as most water

26 standards are set at levels.that presume use at such levels for years,

27 even decades.

28 Impact on groundwater is also possible.ý The sampling conducted in wells

29 near the Rio Puerco.by UNC since 1979 has not disclosed such impact as a

30 result, of the 1979 breach. Dilution and sorption may have played a

31 significant role. The neutralization program should -lnificantly

32 reduce any threat of adverse impact on.groundwater. The recycling
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1 program started after the 1979 breach further decreases conceivable

2 impact on both surface and groundwater, because less tailings liquid is

3 present at the site.

4 The release of solids was.confined to the arroyo (particularly at

5 gradient breaks) and its benches, with backup into feeder arroyop. The

6 local population has no constructed residences in such locations, and

7 irrigation farming is not conducted in such locations in the area. In

8 1979, physical sediment removal was employed. The restricted locations

9 precluded use of large earth-moving equipment. Thus, detailed surveys

10 and sampling, and manpower and small equipment were used. This program

Ii appears at this time to have been successful, and no long-term, adverse

12 effects are expected.

13 It is possible to imagine a huge flood of a highly speculative

14 occurance causing a tailings release. The Applicant considers a pmf

15 event extremely speculative. Even if one were to occur, the tailings

16 liquid would seem an insignificant factor. Further, the huge amount of

17 natural sediment carrzied and moved by the flood would result in very

18 significant sorption of some elements. The effects on surface water

19 quality would be very small, and the surface water would probably

20 contain much more than 10,000 mg/l TDS in any event. The effect on

21 groundwater would seem even less, because of the additional sorption and

22 dilution involved.

23 The tailings solids behavior in such an event is not subject to precise

24 quantification, because behavior would depend upon peak flow volume,

25 amount of tailings, contribution from feeder arroyos and other

26 factors. The mixing with other sediments carried by such a flood would

27 be very great, but at least some of the tailings solids would be carried

28 many miles. The mixing that occurs may reduce the tailings to an
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1 insignificant factor. The consequence of such an event may not result

2 in Part 4 standards being exceeded because of the mode of deposition.

3 Another conceivable but unlikely and highly speculative situation would

4 be one'in which the extreme precipitation was so localized that the

5 tailings basin filled with water, resulting in failure. This would

6 require an event larger than the probable maximum precipitation event.

7 In this case, the tailings materials.would .still follow the course

8 described above, but the distance of transport would be much shorter.

9 In this case, the deposited materials would be more concentrated.

10 favoring identification and recovery after the accident.

11i The transport routes followed by material released as a result of a

12 seismic event would.be similar.. Tailings released.by an. earthquake

13 would probab•ly travel a shorter distance due to the smaller amount of

14. water available to help carry the tailings solution. An estimate of

15 accident probability can be obtained from historical mill data contained

16 in NUREG-0706 (U.S. NRC, 1980). The embankment is specifical:y designed

17 so that failure due tW slurry release from the pipeline system and

:18 subsequent.erosion is considered extremely remote.

19 Table C7.l, which summarizes the U.S. NRC (1980) data, shows that the

20 -average release from tailings failure or from flooding was approximately

21 1.4 x 10 gallons of liquids and 3.2 x I0 pounds of solids. Eleven of

22 15 releases for various mills reached a watercourse. Of the 15 recorded

23 incidents, 9 involved dam failure or flooding. Thus, considering the

24 430 mill-years of operation in the sample period, the likelihood of

25 release from a.tailings pond to a watercourse is'about I to 2 x 102 per

26 plant-year. Appendix C.l contains. UNC's contingency plan for a total

27 failure.
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I C7.2 NONRADIOLOGICAL MILL ACCIDENTS

2 C7.2.1 Leaks, Ruptures, and Overflows in Chemical Storage Tanks

ý3 Various process reagents, including acids,•oxidants, flocculants, and

4 solvents are handled and-.stored at locations throughout the mill. Solu-

5 tion.: leaks and. ruptures from surface chemical storage tanks will have

6 no significant environmental effect because spilled solutions will be

7 confined to the mill vicinity and recovered.

8 Overflows from chemical storage tanks will be collected by the designed

9 drainage systems surrounding the storage tanks. Recovered solutions

10 will. either be stored, disposed of in the tailings.ponds, or used in

11 normal mill processes. Chemical explosions, such as those resulting

12 from pressure buildup in the ammonia tank and chemical fires could

13 release toxic. material to the airborne environment. The likelihood of

14 major:chemical explosives and fires is small due to proper tank design

15 and safety procedures.

16 C7.2.2 Ruptures in tndergound Water and Fuel Oil Piping

17 Steel. water supply pipelines from the wells and steel fuel oil supply

18 pipelines are buried underground at the:site. Water supply pipeline

19 ruptures result in only minor environmental effects because no toxic or

20 radioactive materials are released by a failure in the water piping.

21 As required by Federal Regulation 4C CFR, Part 112, UNC developed two

22 Spill Control and Countermeasure (SPCC) plans related to the containment

23 of fuel oil or kerosene spilled in the mill site itself (Kaiser, 1977)

24 or into surface waters in the vicinity of. the site (SER, 1976). Both

25 plans. list.the source materials, potential magnitudes and causes., spill

26. containment measures, countermeasures, provisions. for inspection, evalu-

27 ation and instruction of the plan, and maps and drawings with pertinent

28 facilities. Both plans form the basis for handling all types of poten-

9Q tial! spill-related. activities at the site and surrounding vicinity.

30 While they were specifically prepared for oil and petroleum based liquid

31 spills, UNC follows the general approach to handling any spillage in the

32 same manner.

12/31./81



C7-12

1 C7.2.3 Other Nonradiological Accidents

2 -Other credible nonradiological mill accidents include electrical power

3 failure, steam boiler failure, overflows from process chemical storage

4 tanks, and minor fires. Electrical power failures and steam boiler

5 failures do not involve eoxic materials. The temporary loss of electric

6 power at the mill site would cause no incident more serious than! tempo-

7: rary overflow of a tank or vessel. Boiler failure could release low-

8 pressure steam, which could possibly cause injuries to workmen.

9 Minor fires could result from welding, faulty electrical equipment, or

10 combustion of small quantities of combustible material but these fires

11 would be extinguished quickly. An adequate supply of properly serviced

12 and appropriate fire extinguishers is maintained at the mill site at

13 all times to, promote quick containment and arrest of fires. Personnel

14 trained in fire protection and fire fighting are present on-site at

15 all times. All electrical equipment is properly wired and grounded in

16 .accordance with thelNational Electric Safety Code (ANSI-C2):.

17 C7.3 TRANSPORTATION ACCIDENTS

18 C7.3.1 Process Chemical Shipments to the Mill

19 Although several process chemicals are shipped to the plant facil-

20 ity, an accident involving an anhydrous ammonia spill is considered the

21 "worst-case" condition for assessing the magnitude of environmental

22 impacts resulting from this type of accident. Based on the annual truck

23 shipment of anhydrous ammonia and the annual number of accidents involv-

24 ing these truck shipments, the estimated frequency of these accidents is

25 approximately 4.3 x 10-6 accidents per mile for an average shipping dis-

26 tance of 350 miles (U.S. NRC, 1980). The data indicate that about 80

27 percent of the reported accidents involved an average release of ammonia

28 of about 1,700 pounds. Approximately 15 percent of the reported acci-

29 dents involving an ammonia spill resulted in an injury to the general

30 public, principnllly to the driver. Using these figures and average pop-
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1 ulation densities, the probability of an injury, to the general public as

2 a result of an ammonia shipment *by truck is about 4.8 x 1017 injuries

3. per mile (U.S. NRC, 1980). Assuming that the mill will require 65 ammo-

4 nia shipments per year from a distance of approximately 400 miles, the

5. probability of an injury to the general public from shipments of anhy-

6 drous ammonia to the mill site is estimated to be 0.025 injury accidents

7 per year'or one every 80 years.

8 C7.3.2 Yellowcake Shipments from the Mill

9 The mill is capable of producing 18,000 pounds per day at full capacity.

10 The yellowcake produced is shipped to Metropolis, Illinois, and Gore,

11 Oklahoma, located about 1,200 and 900 road miles from the mill, re-

12 spectively. Since the mill began operations in 1977, Metropolishas

13 received about 50 percent of the yellowcake produced and Gore has

.14 received the other 50 percent.

.15 Yellowcake is packaged for shipment in 55-gallon steel drums. These

16 drums are considered to be Type A packaging-according to 10 CFR Part 71.

17 and 49 CFR Parts 171-189 (CFR, 1977a and b). Historically, about 90

18 truck shipments of yellowcake are made per year, half to Gore and half

19 to Metropolis. The occurrence probabilities and environmental effects

20 of yellowcake transportation accidents and remedial action to be taken

21 in the.event of a yellowcake accident, are discussed below.

22 The probability of.yellowcake..release to the environment during trans-

23 port depends upon the number of shipments made per year, mileage..tray-

24 eled.per shipment, and probability of truck accidents of sufficient

25 severity to release the contents. The annual overall probability of a

26 truck:accident is estimated to range from 1.6 x 10-6 to 2.6 x 106 acci-

27 dents per mile (U.S. NRC, 1979a). Based on the maximum.probability rate

28 of 2.6 x 10-6 accidents per mile, an accident involving yellowcake ship-

29 ments to Metropolis would be exp--ted about every 7.2 years (0.14 per

30 year) and about every 9.6 years ku.ll.per year) for shipments to

12/31/8L.



C7-14

1 Gore. The probability of such an accident occurring within the

2 boundaries of New Mexico would be once every 20 years (0.05 per year).

3 These figures were calculated by multiplying the number of shipments,

4 miles traveled during shipment, and the accident rate per mile.

5 The probability of occurrence of accidents that release yellowclke to

6 the environment is much lower. Table C7.2 lists the fractional occur-

7 rence probabilities of truck accidents and package release fractions

8 for eight accident severity categories developed by the U.S. NRC (1980).

9 These probabilities and release fractions have been used by the U.S. NRC

10 in the assessment of the probabilities and environmental impacts of yel-

11 lowcake transportation accidents. The eight severity categories are

12 distinguished on the basis of the combined impact,.puncture, crush, and

13 fire that could result from various transportation accidents. Two acci-

14 dent models for package release fractions are applied to the eight

15 severity categories. Total loss of the drum contents is assumed for

16 Model I releases, whereas, partial drum content loss based upon

17 empirical data is assumed for Model II releases. According to the U.S.

18 NRC (1980), the probability of an accident of sufficient severity to

19 release yellowcake is estimated to be 0.45. The probability of a

20 yellowcake transportation accident of sufficient severity to release

21 yellowcake is therefore estimated to be 0.063 per year to Metropolis,

22 0.05 per year to Gore, and 0.025 per year within New Mexico. During the

23 20 years of mill life, the probability estimate indicates that a

24 transportation accident releasing yellowcake would occur once during

25 shipments to Metropolis and would not occur for shipments to Gore or

26 within New Mexico. The probability of a direct yellowcake spill into a

27 lake or stream for yellowcake transport to either destination would be

28 extremely low due to the proportion of intersections of flowing streams

29 or standing water bodies with the transportation routes.

30 The expected fractional release for a given yellowcake transportation

31 accident is 0.45 for Model I and 0.03 for Model I! (U.S. NRC, 1980).

32 These fractional losses are determined by integrating the fractional
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1 occurrences and release fractions of Table C7.2. Yellowcake releases of

2 eight tons for Model I releases and 0.5 tons for Model I1 releases are

3 estimated for UNC yellowcake transportation accidents based on 18-ton

4 shipment size and the U.S. NRC fractional package loss estimates.

5 Yellowcake released from the rupturing of drums would likely be,

6 deposited directly on the ground. Some yellowcake could possibly be

7 released to the atmosphere in the initial puff. Some of this may be

8 transported from the scene of the accident by wind. Yellowcake released

9 into a stream or a standing water body would become part of the

10 suspended particle fraction and would tend to settle because. of its

11 insolubility and high density. The major exposure pathway to biota from

12 released yellowcake would be by inhalation of airborne particulates due

13 to its insolubility and low specific activity.

14 Battelle Northwest Laboratories has developed expressions for the dis-

15 persal of material similar to dry yellowcake to the environment based on

16 actual laboratory and field measurements over several years (U.S. NRC,

17 1980). Assuming a wind speed of 10 miles per hour, 24-hour release

18 time, and a low population density of 7.5 persons per square mile, the

19 consequences of a truck accident involving a shipment of yellowcake from

20 a mill would be a 50-year dose commitment of approximately 9 and 0.7

21 person-rems to the lungs of the general population for Models I and II

22 (U.S. NRC, 1980). A 50-year dose commitment of 200 (Model I) and 14

23 (Model II) person-rem would be received in an area with a population

24 density of 160 persons per square mile. In September 1977, atruck from

25 a mill overturned and released an estimated 7,000 pounds of uranium con-

26 centrate to the truck trailer and ground. This accident was calculated

27 to result in a release of 24 kg (53 pounds) of U3 0 8 and a consequence of

28 1.2 person-rem in the area where the population density was 2.5 persons

29 per square mile (U.S. NRC, 1980).

30 If yellowcake is spilled on land, it can be detected with sensing equ!.•-

31 ment, isolated, and removed. Small amounts of topsoil and vegetation
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1 may also need to be removed to ensure that radiation levels are compa-

2 .rable to background radiation levels. Yellowcake released into water

3 bodies-would be recovered, if not significantly dispersed.. Signifi-

4 cantly contaminated sediments would also be removed from the water body.

5 Appropriate state and federal agencies would be immediately notified.

6 C.7.4.: CONTINGENCY RESPONSE PLANS

7 Appendices C.I and C.2 contain UNC's contingency response plans in the

8 event of a tailings failure and a yellowcake transportation accident

9 occurring in New Mexico, respectfully. The yellowcake transportation

10 accident response plan has been developed in conjunction. with two other

i1 uranium operators in the Gallup/Grants region.
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1 C8.0 MONITORING

2 C8.1 RADIOLOGICAL MONITORING

3 C8.1.1 Introduction

4 UNC has established and maintains radiological monitoring programs, many

5 of which include preoperational phases. This section describes the

6 current monitoring programs, including sampling locations and methods.

7 Most of these programs have changed over time with the use of updated

8 equipment and new sampling sites. Former sampling methods are described

9 briefly in the footnotes of the data tabulations referenced in the sub-

10 ject headings of each of the following subsections.. The current moni-

11 toring program is designed to meet NMEID requirements related to UNC's

12 mill license. These programs are summarized in Tables C8.1 and C8.2,

13 including perimeter environmental monitoring and occupational environ-

14 mental monitoring.

15 The environmental monitoring program was expanded after the July 1979

16 breach to include surface water, alluvial wells, vegetation, sediment,

17 and air particulate monitoring in areas downstream from the mill site

18 (Table 8CS.3). Data obtained from the monitoring programs are tabulated

19 in Appendix D (Environmental), Appendix E (Mill and Occupational), and

20 Appendix F (Breach-Related Monitoring Program). Additional monitoring

21 data were also presented in Section C3.0. UNC safety procedures, and

22 the sampling procedures for all monitoring programs for which sampling

23 is not contracted out, are given in Appendix G. This appendix also

24 includes standardized data and calculation sheets for the respective

25 monitoring~programs. Current and, past analytical methods and the lowest

26 limit of detection (LLD) for each method used by the Radiological

27 Laboratory on the Church Rock site are given in Appendix H. Specifi-

28 cations for the monitoring equipment used or administered by UNC

29 personnel for radiological monitoring are given in Appendix I. These

30 data are prepared by the equipment manufacturers.
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1 C8.1.2 Environmental Monitoring

.2 C8.1.2.1 Air Quality (Appendix D, Tables D-1, D-2, D-3, and D-4)

3 Radiological emission of particulates or radon emissions by a uranium

4 mill affect the dosage to any individual at the perimeter of the mill

5 complex. For this reason, air quality monitoring at the periphery of

6 the UNC Church Rock site includes several components:

7 o Dryer and packaging stacks monitoring,

8 o Suspended particulates - Low-volume continuous
9 air samples,

10 o Ambient radon monitoring (track-etch), and

11 o Continuous gamma monitoring- Thermoluminescent
1.2 dosimeter'(TLD).

13 The stack monitoring program began at mill startup, but the current

14 program has evolved since that, time. Currently, each stack is monitored

15 quarterly for Unat, Ra-226, Th-230, Pb-210,. and Po-210. Three different

16 samples are collected for each stack. Sampling methods are described in

17 the USEPA's Method 5 for stationary sources (USEPA, 1977b). Dryer and

18 packaging stacks are sampled on 32- and 4-point traverses, for 2 and 15

19 minutes per point, respectively, for. a total of about one hour for each

20 sample. Sampling, analyses, and calculations are performed for UNC by

21 Kramer, Callahan and Associates of Albuquerque. Stack locations are

22 shown in Figure C4-2. Other stack monitoring has not been instituted

23 because the permit granted to UNC by NMEID.via letter (Neal, 1975)

24 accepted the air quality monitoring program proposed in the UNC permit

25 application..

26 Suspended air particulates (low-volume continuous air samples) are moni-

27 tored at six locations at the perimeter of the mill complex, as well as

28 at two locations upwind from the mill site (based on prevailing wind

29 directions).. The six perimeter locations are shown in Figure C8-1

30 (Sites A through E). Site A is close to the nearest continuously

31 occupied residence. Site BI is a nearby workplace (Kerr-McGee property)
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1 downwind from the site. Site C lies about 150 feet east of the eastern

2 edge of the tailings impoundment facility. Site D lies to the southeast

3 of the tailings impoundment. Site E. is near the south end of the

4 tailings dam, and Site F lies north of the tailings impoundment. Site

5 OCR-IX is at the OCR Ion Exchange Plant, about three miles southwest of

6 the mill. Springstead, a background site, is at the sewage treatment

7 plant at the Springstead Trailer Park. Currently, air samples are

8 collected continuously at 60 liters per minute using the RAS-2 pump

9 (Appendix F). Filters (0.2- to 10-um pore size) are changed weekly and

10 composited quarterly. Analyses are performed at the mill by trained

11 staff. Total suspended particulates, Unat, Ra-226, Th-230, Pb-210, and

12 Po-210 are the parameters currently monitored.

13 Ambient radon is also monitored' at the low-volume continuous air

14 sampling sites mentioned above and shown in Figure C8-I. Terra-dex Type

15 F Tracketch alpha particle detectors are employed (Appendix F), and

16 Terra-dex Corporation (Walnut Creek, California) performs the analyses.

17 UNC requires a sensitivity of.0.2 pCi/l per month for the analyses. The

18 Type F detector is a cup-mounted detector with a filter so that only

19 radon is measured. Currently, detectors are analyzed monthly.

20 Environmental gamma radiation is continuously monitored by the use of

21 TLD's located at the eight air quality monitoring sites. TLD's are sup-

22 plied and analyzed by. Eberline Instruments Corporation,. Santa Fe. Type

23 100 Lithium Fluoride TLD's are used. TLD's are sensitive to 1 mrem

24 gamma and are exchanged quarterly.

25 C8.1.2.2 Water Quality (Tables B3.7 through B3.13 and B3.17 through
26 B3.21 and Appendix D, Table D-5)

27 Ground- and surface waters have been sampled and analyzed at UNC since

28 1977 and 1975, respectively. Groundwater is sampled quarterly at five

29 locations shown in Figure C8-1. Analyses for Utot, Ra-226, and Th-230

30 are currently performed at UNC Church Rock by qualified personnel.

31 Sampling and analytical methods are detailed in Appendices G and H.
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I Surface water samples are also collected quarterly at two sites. One of

2 these sites (SW-3) is shown in Figure C8-1 near the mill complex at the

3 Pipeline Canyon arroyo. SW-5 is about five miles downstream from the

4 mill on North Fork Puerco River. Sample collection and analysis methods

5 are included in Appendices G and H. Currently, Utot and Ra-226 are

*6 monitored.

7 In addition to the sampling sites detailed above, drinking water from a

8 deep well tapping the Westwater Canyon Formation is monitored annually

.9. for gross alpha, Utot, and Ra-226. This is the drinking water source

10 for the mill and for the mine.

11 C8.1.2.3 Vegetation (Appendix D, Table D-6)

12 Dried samples of vegetation are monitored for Unat, Ra-226,

13 Th-230, Pb-210, and Po-210 on an annual basis. Samples are collected

14 from 20- by 20-foot areas east and north of the tailings impound-

15 ment as shown in Figure C8-1. These areas are downwind (based on pre-

16 vailing wind directions) of the mill and tailings facilities. These

17 sites have been sampled since 1980. Before 1979, vegetation was sampled

18 at five sites surrounding the mill (Table D-6, Appendix D). These sam-

19 ples were analyzed for gross alpha, gross beta, Utot, Ra-226, and

20 Th-230. In response to the 1979 tailings spill, UNC performed vegeta-

21 tion sampling and analysis at 10 locations along the Pipeline Canyon

22 arroyo and the Puerco River downstream from the spill (Section

23 C8.1.4.4).

23 C8.1.2.4 Soils (Appendix D, Table D-7)

25 Currently, soil samples are collected annually from eight.sites located

26 near the air quality monitoring stations mentioned in Section C8.1.2.1.

27 Soil is monitored for uranium, Ra-226, Th-230, Pb-210, and Po-210. Cur-

28 rent sampling and analysis methods are given in Appendices G::and H. The

29 original 1976 to 1978 soil sampling locations were not continued after

30 1979. The locations of the earlier sampling sites are given in Table

31 D-7 of Appendix D. During 1979, a cooperative program between UNC and
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1 NMEID was established to provide background radiological parameters for

2 soil in the Pipeline Canyon arroyo. During this program, 48 different

3 soil sample's were collected and analyzed, and mean background values

4 were calculated by Battelle Pacific Northwest Laboratories (BPNL) for

5 Utot, Ra-226, Th-230, and Pb-210 (Table D-7, Appendix D).

6 C8.1.3 Occupational Monitoring

7 Routine monitoring in the mill includes radon daughter working levels,

8 continuous gamma exposure (TLD), instantaneous gamma exposure, mill

9 alpha surface measurement, and airborne particulates (low-volume air

10 sampling). Personnel TLD's are worn by selected mill employees. Bio-

11 assays (urinalyses) are performed on selected employees, particularly

12 those working directly in yellowcake areas. Employee inhalation expo-

13 sure to uranium is calculated on a quarterly basis for those employees

14 exposed to yellowcake dust. Data summaries are included in Appendix E.

15 Locations of the regular monitoring stations in the-mill complex are

16 shown in Figure C8-2. Methods used in mill sampling are included in

17 Appendix G. Analytical methods used by the Radiological Laboratory on

18 site are given in Appendix H. Manufacturers' specifications for instru-

19 ments used or administered by UNC for radiological monitoring are

20 included in Appendix I.

21 C8.1.3.1 Suspended Particulates Monitoring - Low-Volume Air Sampling.
22 (Appendix E, Table E-1)

23 UNC performs low-volume air sampling at 10 locations in the mill on a

24 monthly basis. Samples are collected for a minimum 60 minutes at a pump

25 rate of 30 liters per minute using the RAS-1 pump (Appendix I). Filters

26 are counted in the radiological laboratory on site. Samples -are moni-

27 tored for Utot. Other locations have also been sampled, although

28 not regularly. Earlier low-volume air samples were monitored for gross

29 alpha and gross beta, as well as for uranium.

30 C8.1.3.2. Radon Daughter Working Levels (Appendix E, Table E-2)

31 Radon daughter working levels (WL's) are monitored at five locations in
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1 the mill on a monthly basis. Several other locations are monitored on

2 an irregular basis. . Since September 1980, WL's have been determined, by,

3 an MDA Instant WL Meter (Appendix I). Accuracy at 0.01 WL is expected

4 to be ±10 percent (Brough, 1981). Annual exposure to workers due to

5 mill WL's'is not calculated because WL's do not approach the 0.33 WL

6 standard; :10 CFR 20, Appendix B), except as noted in Section C4.3.

7 C8.1.3.3 Mill Alpha Surface Measurements (Appendix E, Table E-3)

8 Mill alpha surveys are conducted monthly, or more frequently, at several

9 locations throughout the mill. No locations have been regularly moni-

10 tored since 1977. Sites are chosen based on suspected contamination.

11 Alpha radiation is measured.by means of a Ludlum alpha. scintillom-

12 eter (Model 43-5) and Geiger counter (Model 2) (Appendix 1). The scin-

13 tilometer is sensitive to 0.1 mrem per hour alpha radiation. Surface

14 smears are collected in a 36-square-inch area if the'counter value is

15 100 cpm or greater. Measurements are made in the UNC laboratory.

16 C8.1.3.4 Instantaneous Mill Gamma Monitoring (Appendix E, Table E-4)

17 Mill gamma is currently monitored at approximately 116 locations in 16

18 areas in the mill on a monthly basis. These locations are shown in

19 Appendix 0, Item EHP 6. Gamma radiation (mrem per hour) is measured by

20 means of a Ludlum Model 19 mrem 10w-level gamma radiation meter (Appen-

21 dix I). This instrument is sensitive to 20 mrem gamma per hour.. The

22 data summary in Appendix E includes -only means and standard deviations

23 for measurements made.

24 C8.1.3.5 Continuous Gamma Radiation Monitoring- TLD (Appendix E,
25 Table E-5)

26 TLD's are located throughout the mill, in addition to control TLD's

27 stored at the administration building. The TLD monitoring program in-

28 cludes 14 TLD's exchanged on a monthly basis and 10 TLD's. at different

29 locations exchanged on a quarterly basis. These locations are listed in

30 Table E-5 of Appendix E. Lithium Fluoride TLD's (Type 100) are employed
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1 and are supplied and analyzed by Eberline Instrument Corporation, Santa

2 Fe. Dosages are provided in mrem per period of exposure. The TLD's are

3 sensitive to 1 mrem gamma.

4 C8.1.3.6 Personnel TLD Monitoring of Mill Employees (Appendix E,

5 Table E-6)

6 Skin and whole body doses of gamma radiation (mrem gamma per period of

7 exposure) for employees of the UNC Church Rock Mill are determined by

8 personnel TLD's, supplied and analyzed by Eberline Instrument

9 Corporation. TLD's are, worn on workers' lapels, shirts, or taped to the

10 inside of plastic hard hats. The TLD's are exchanged quarterly.

11 C8.1.3.7 Inhalation Exposure (Appendix E, Table E-7)

12 Inhalation exposure to uranium, for personnel in contact with yellowcake

13 dust, is a calculated value determined by multiplying air particulate

14 data for uranium in several work areas by the time each employee worked

15 in these areas of the mill. The worker time. is determined by employee

16 time cards. This exposure quantity is determined in mrems on a quarter-

.17 ly basis for each individual.

18 C8.1.3.8 Bioassay .(Appendix E, Table E-8)

19 Currently, bioassays are performed biannually on selected employees of

20 the mill with analyses performed fluorometrically by Core Laboratories,

21 Albuquerque. Bioassay data indicate the total uranium concentration in

22 the urine of workers.

23 The inhalation exposure and bioassay programs were initially focused on

24 the entire mill population.. Subsequently, they were modified to include

25 reporting to NMEID only those exposures in excess of the limits speci-

26 fied in 10 CFR 20.103 or the more strict limits voluntarily established

27 by UNC. Sampling is done of those individuals who work in areas that

28 have the greatest exposure potential. This includes about 10 percent of

29 the working force in the mill. The exposure limits established by UNC

30 are 0.075 rem per quarter or 0.015 rem per day. Exposures below these

31 cutoffs are notreported, but are kept on file.
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I C8.1.4 Spill-Related Monitoring.

2 After the July 1979 breach, special monitoring programs were begun

3 to assess the spill impact. These include:

4 o Suspended particulates - High- and low-volume
5 continuous air, sampling downstream from breach,

6 o Surface water monitoring - Upstream, along, and
7 downstream from breach,

8 o Alluvial well monitoring- Downstream from
9 breach,

10 o Vegetation monitoring -. Downstream from breach,

11 o Ambient radon activity monitoring (by NMEID-
Milan), and

12 o Sediment monitoring.

13 C8.1.4.1 Suspended Particulates - Air Sampling (Appendix F, Table F-l)

14 Currently, three sites along, or near, the Puerco River are sampled for

15 air particulates. At two stations (Pinedale Road and 16K-336), three-

16 hour samples are collected twice monthly with the Staplex high volume

17 air sampler at 840 liters per minute pump rate. At Gallup, air samples

18 are collected continuously at .60 liters per minute using the RAS-2

19 pump. Gallup samples are composited monthly from filters collected

20 weekly or biweekly. Samples are monitored for Unat, Ra-226, Th-230,

21 Pb-210, and Po-210. Site 16K-340 was monitored from Sepember 1979 to

22 September 1980. As the Puerco River cleanup was occurring, suspended

23 particulates were monitored near the cleanup activity. This monitoring

24 also has been discontinued. Site descriptions are listed in Table F-I

25. of Appendix F.

26 C8.1.4.2 Surface Water (Section B.3, Tables B3.9 to B3.13)

27 Five surface water stations, including one upstream and four downstream

28 from the mill complex, are sampled quarterly. Samples are currently

29 analyzed for Utot and Ra-226. Sample collection and analysis methods

30 are included in Appendices G and H. The five sites, "Above the Falls"
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1 and RWS-25 to RWS-28, are described in Section B3.1, Tables B3.9

2 toB3.13.

3 C8.1.4.3 AlluvialWells (Section B.3, Tables B3.22 to B3.26)

4 Since the breach, wells in close proximity to the Puerco

5 River (within about 200 feet) have been sampled to assess the radiologi-

6 cal impacts of the spill on local drinking water. A total of five wells

7 (16T-339,. 16K-340, 16K-336, Parker Springs., and Sunnyside) are monitored

8 in this program. Water samples are collected quarterly and analyzed for

9 gross alpha, Utot, Ra-226, Th-230, and Pb-210. Sampling methods and

10 analytical techniques are summarized in Appendices G and H, respec-

11 tively.. Well locations are given in the footnotes of the above-

12 referenced tables. These wells were also sampled from July 1979 to May

13 1980 by the Public Health Service (1980).

14 C8.1.4.4 Vegetation (Appendix F, Table F-2)

15 After the spill, 10 vegetation samples were collected within the banks

16 of the arroyo from the point of the spill to the Puerco River at the

17 Arizona state line,, in five-mile intervals. These samples were consid-

1.8 ered sufficient by NMEID to meet the 1979 annual vegetation monitoring

19 requirements by UNC. These samples were analyzed for Utot, Ra-226,

20 Th-230, and Pb-210. Sample collection and analysis methods were much

21 the same as those used in the regular environmental monitoring (Appen-

22 dices G and H). This monitoring program has been discontinued.

23 C8.1.4.5 NMEID Ambient Radon Monitoring (Appendix F, Table F-3)

24 NMEID-Milan has performed a monthly survey of ambient radon at two sites

25 downstream since the spill and at seven sites on the perimeter of the

26 mill complex since July 1980. These *sites do not correspond with UNC

27 sampling sites. Air sampling is by means of tedlar bags whereby a sam-

28 ple is collected continuously for 48 hours. This sample is subsequently

29 analyzed for radon by the Lucas chamber method.

30 C8.1.4.6 Sediment Monitoring

31 UNC has been collecting sediment samples downstream from the spill along

32 the North Fork Puerco River and the Puerco River since the breach.

12/31/81



C8-10

1 Currently, the sampling is done about annually in response to requests

2 from NMEID. Most recently, in 1981, sampling was done at 124 specific

3 staked locations to a distance of about 25 to 30 miles downstream from

4 the mill. Analyses of the sediment are currently done by BPNL for

5 U-238,.Ra-226, Th-230, and Pb-210. Results of the recent sampling are

6 currently being finalized for distribution"(BPNL, 1981).. Section C6.1

7 addresses.preliminary results from the sampling data.

8 C8.1.5 Tabulated Values

9 The tables presented in Appendices E, F, and G are summaries of the

10 radiological monitoring data collected and kept on file by UNC. The

11 data were not statistically reduced for this document. The instan-

12 taneous mill gamma survey is an exception in that the 116 Values

13 collected monthly were reduced to mean values for each of the 16

14 mill areas where the data are collected. . Multiple ambient radon values,

15 using the Lucas chamber method, have also been statistically reduced for

16 each site.

17 The use of "less than" values on these tables requires explanation.

18 "Less than" values have historically been used when the concentration

19 of a constituent was below the analytical sensitivity and the use of

20 zero was unwarranted. These levels will fluctuate over the period of

21 time in question as the result of modifications in procedures or as the

22 result of variations in sensitivity due to other factors such as age of

23 reagents or sampling standards.

24 C8.2 WATER QUALITY

25 Nonradiological water quality monitoring is performed by UNC at the

26 Church Rock facility. This information is included in UNC's GWDP (SAI,

27 1980a) and is being updated by UNC on a periodic basis.

28 C8.3 METEOROLOGICAL MONITORING

29 Meteorological and climatic conditions at the site are based on data

30 gathered by UNC at the mill and by the National Weather Service (NWS) in

1 Gallup, New Mexico. Descriptions of these stations are contained in
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2 this section as well as a discussion of sampling methods and calculation

3 procedures.

4 C8.3.1 Meteorological Monitoring Stations

5 The locations of the meteorological monitoring stations are shown in

6 Figure C8-3. UNC operated a meteorological station at the Church Rock

7 site, collecting wind speed and wind direction -data for approximately

8 one year from May 1977 to April 1978.

9 The NWS operates a meteorological station at the Gallup, New Mexico

10 Airport, collecting data on wind speed, wind direction,. atmospheric sta-

11 bility, temperature, and precipitation. The Gallup station is approxi-

12 mately 16 miles southwest of the site. The elevation of the station is

13 at approximately 6468 feet whereas the UNC mill is at approximately 7000

14 feet. The terrain is rough. with steep walls lining the valley which

1 5 runs northeast from the meteorological station at Gallup to the site.

16 C8.3.2 Meteorological Monitoring Methods

17 Wind speed and wind direction are monitored by an anemometer and a

18 weather vane, respectively, at the Gallup station, as they were at the

19 on-site station. The Gallup station takes hourly readings while the on-

20 site station monitors wind continuously.

21 Atmospheric stability at Gallup is determined by the solar insolation

22 method. For a certain percentage of cloud cover, an atmospheric

23 stability classification is assigned according to the Pasquill Method

24 (Pasquill, 1964). Cloud cover observations are estimated by a trained

25 meteorologist simultaneously with the hourly wind speed, and wind direc-

26 tion observations at Gallup.

27 Temperature is measured at Gallup by an aspirated thermometer shielded

28 from direct solar radiation. Precipitation is monitored by the tipping

29 bucket rain gage which is capable of measuring rain as well as snowand

30 sleet.
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1 C8.3. 3 Calculation Methods

2 The joint frequency distribution table referenced in Section B2.1 was

3 derived from eight daily observations of wind speed, wind direction, and

4 atmospheric stability taken every three hours at Gallup from 1976

5 through 1980. The number of individual events associated with each of

6 these three parameters was compared to the total number of observations

7 and a frequency array was. constructed. Table B2.1 contains this

8 information.
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C9.0 LONG-TERM IMPACTS

2 C9.1 INTRODUCTION

3 UNC is conducting some interim stabilization and reclamation which is

4 detailed below. The NMEID has recently adopted amendments to the

5 radiation protection regulations related to stabilization as soon as

6 practicable after final inactivation of the facility. This long term

7 stabilization is also discussed below.

8 C9.2 INTERIM STABILIZATION AND RECLAMATION

9 C9.2.1 Ongoing Programs

10 UNC is currently conducting reclamation activities on the areas that

11i have been reseeded as shown on Figure C9-1. In September of 1980,

12 105 acres in the tailings vicinity were reseeded to a mixture of wheat

13 and native grasses. The wheat was planted with a seed drill while

1.4 the native grasses had to be planted with a broadcast seeder due to

15 the fine size of the grass seed.. In July of 1981, north area road-

16 ways were ripped using a bulldozer equipped with ripper shanks and

17 seeded with 0.1 pounds per acre of Alkali Sacaton, 4.0 pounds per. acre of

18 Arriba Western Wheatgrass and 3.0 pounds per acre of Sodar Streambank

19 Wheatgrass. This mixture was planted with a seed drill to a depth of

20 about 1/2 inch.

21 During construction, areas around the mill were scraped, by neces-

22 sity,:to the bare soil. The existing cover is sandy soil. Therefore,

23 a revegetation program was devised in order to help minimize soil loss
'24 due to wind, and water erosion.

25 ''Following a field reconnaissance in the spring of 1977, the Soil

26 Conservation Service identified five "Critical Treatment Units" (CTU).

27 Specific recommendations were developed with respect. to seeding mixtures,

28 techniques, and rates for each unit (UNC, 1977). The CTU's and treatment,

29 if any, were as follows:
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1 Critical Treatment Unit No. I - This unit is a 19.5. acre area along

2 Pipeline Canyon which was stripped for additional cover over the El Paso

3 Natural Gas lines. It was seeded using a seed drill and a. mixture of the

4 following grass species: 6.7 pounds per acre of Barton western wheat-

5 grass,. 218 pounds per acre of Greenar intermediate wheatgrass, and 2.8

6 pounds per acre of Luna pubescent wheatgrass. This mixture should show

7 fast initial growth from the intermediate and pubescent wheatgrass with

8 the western wheatgrass forming the majority of growth in the second

9 year.

10 Critical Treatment Unit No. 2 " This unit is 12.5 acres of riparian

11 and streambed between the East Section fence and the waterfall.

12 Broadcast seeding of loreed reed canarygrass at 14.6 pounds per acre was

13 recommended to stabilize the streambanks and help prevent erosion at

14 the toe dam. This unit has not been seeded to these species to date

15 because natural revegetation has adequately protected this area.

16 Critical Treatment Unit No. 3 - This unit consists of.53 acres of

17 slopes and flats which make up part of. the tailings embankmnent and

18 tailings area. Because of the steep slopes of the embankment, the

19 following seeding mixture and rates were recommended: 17.8 pounds per

20 acre of western wheatgrass, 2.8 pounds per acre of intermediate wheat-

.21 grass, and 2.4 pounds per acre of pubescent wheatgrass. The vegetative

22 cover will assist in holding the soil in place and retaining soil

23 moisture. This unit was seeded, mulched, and fertilized using a

24 hydromulcher, giving the slopes an immediate cover and a protective,

25 nutritive medium in which the seeds could quickly germinate.

26 Critical Treatment Unit No. 4 - This unit consists of two acres of

27 slopes within the mill site which was seeded with 22.2 pounds per acre of

28 western wheatgrass. A sprinkler system was used to aid in plant develop-

29 ment and help sustain vegetative cover.
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1 Critical Treatment Unit No. 5 - This unit is 22 acres of slopes on.

2 the exclusion dike and ditch around the tailings. It was hydrosprayed

3. with the same seeding mixture and rate as CTU 3.

4 In addition to the seed described above, soil stabilizers have been used

5 on test plot areas for the reduction of fugitive dust and blowing

6 tailings. The results of the soil stabilizers are continually being

7 evaluated in terms of long-term and cost effectiveness. Soil stabili-

8 zers currently being tested are Coherex, Dowell M-166, Soil Sement, Nalco

9 8820, and Curasol. Thus far, visual observations indicate that Soil

10 Sement, Nalco 8820, and Coherex have been effective at controlling dust.

11 However, these observations were made under dry conditions and need to be

12 inspected further under wet conditions. The areas where the soil stabi-

13 lizers have been used are shown on Figure C9-1.

14 C9.2.2 Planned Programs

15 Depending upon the characteristics of the areas which are disturbed or

16 exposed during the milling operation, UNC will evaluate .the need for

17 continuing the procedures discussed above. A description of any addi-

18 tional interim stabilization activities will be provided to NHEID upon

19 implementation.

20 C9.3 DECOMMISSIONING

21 The Applicant will give NMEID 30 days notice prior to vacating the

22 premises. A general approach to decomissioning of the UNC's mill

23 facility property is set forth below on a preliminary basis.

24 Material and equipment that can be economically decontaminated will be

25 salvaged for resale. The determination of the material or equipment that

26 will be considered for salvage will be made at the time of cessation.

27 Buildings, concrete structures, and other ancillary facilities and equip-

28 ment that cannot be economically salvaged will, where appropriate, be

29 removed from the facilities area and deposited in the tailings disposal

30 area. Concrete and other material suitable for use as rip rap will be
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1 placed on the embankment for protection against 100-year or 200-year

2 recurrence flood events.

3 Near the end of the useful life of the mill, UNC will submit a detailed

4 decommissioning plan to NMEID. The detailed plan will include data from

5 radiation surveys taken at the site and plans for any practicable mitiga-

6 tion measures identified by the survey.

7 C9.4 DECONTAMINATION

8 This section describes the general approach likely to be followed for

9 decontamination.

10 After any removal of bui~ldings, tanks, and ancillary facilities, a

11 radiological survey will be conducted to determine the levels of radio-

12 activity in soils from the vicinity of the milling operation. The objec-

13 tive of the radiological survey would be to delineate those areas where

14 soil might be removed.. Soil material removed would be disposed of in the

15 tailings area.

16 C9.5 FINAL STABILIZATION AND RECLAMATION

17 UNC's long-term stabilization and-reclamation plan for the tailings area

18 provides for the placement of soil and soil/rock cover over the area on

19 which tailings have been deposited and the grading of the embankment so

20 that no slopes exceed 5H:1V. Most slopes will be 1OH:lV or. less steep.

21 The areas to be considered in the restoration plan include the tailings

22 disposal area, facilities area, and cover material stockpile. Estimated

23 costs for restoration are also included for surety arrangements. Plans

24 for an attempt at revegetation are also included..

25 UNC has developed the stabilization plan in accordance with NNEID's

26 rules and regulations to show the procedures that will be used during

27 final stabilization and reclamation. The following sections are included:

28 o Affected areas
29 o Contouring plan for affected areas
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1 o Cover material placement
2 o Stabilization plan
3 o Peak discharge for the 200-year flood event
4 o Erosion control
5 o Monitoring program
6 o Estimated cost for restoration

7 C9.5.1 Affected Areas

8 The existing area to be stabilized (approximately 211 acres) is com-

9 prised of.the three cell areas and two borrow pits in the general tailings

10 disposal area, the facilities area; and the cover material stockpile area

11 :as shown on Figure C9-2. The area upon which tailings are presently

12 deposited is about 100 acres. The general tailings disposal area

13 comprises 86 percent (181 acres) of the affected area. The facilities

14 area comprises 10 percent (21 acres), and the cover material stockpile

15 area comprises 4 percent (9 acres). These areas contain relatively flat

16 topography with the exception of the tailings disposal area containment

17 dikes.

18. C9.5.2 Contouring Plan for Affected Areas.

19 Prior to stabilizing the tailings, the tailings must be in a dry, stable

20 condition. The drying process involves the removal of free ponded water

21 and removal of the water trapped in the pore spaces between the tailings

22 particles. The first step of drying will be achieved by solar evapora-

23 tion. The second step is more complex and involves solar. evaporation,

24 capillary action, and downward percolation to aid in the removal of the

25 trapped water.. The. critical aspect of this removal occurs near the

26 surface when the fine-grained or slimes portion of the tailings gain suf-

27 ficient strength by crust development to support the load of heavy equip-

28 ment. The time involved in this development prior to cover material

29 placement is anticipated to be on the order of several years.

30 Figure C9-2 shows the existing affected contours and plan view of cross

31 section le.ations that were developed across the tailings disposal area.

32 Figure C9-j provides a cross sectional view of the south cell with the

33. main dike cut to establish 5H:V. slopes and cover material placement.

34 Figures C9-4 and C9-5 provide cross sectional views of the central pond,
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1 north pond and borrow pits 1 and 2 with dike cuts and fills and cover

2 material placement. Figure C9-6 shows the postmilling recontoured area. of

3 the tailings disposal area.

4 Contours within the facilities area during postmilling reclamation will

5 remain essentially the same as the contours which now exist. The area

6 will be graded to provide drainage and reduce possible depressions.

7 The cover material storage stockpile area will be graded to tie into

8 existing contours and provide drainage.

9 C9.5.3 Cover Material Placement

10 Upon completion of the grading (cut-and-fill) of the dike areas, cover

11 material will be placed over the tailings ponds (143 acres) as shown on

12 Figures C9-3, C9-4, and C9-5. Approximately 509,000 cubic yards (cy) of

13 cover material will be obtained from the stockpile and materials removed

14. from the main dikes duving cut and fill operations associated with creat-

15 ing the maximum 5H:IV slopes (Figure C9-2). Approximately 367,000 cy will

16 be obtained from the stockpile and the remaining 142,000 cy from the

17 materials removed from the main dikes. *Cover material will be replaced

18 when in a dry enough state to avoid excess compaction. Material will be

19 placed in two, ten inch horizontal lifts and one, six inch compacted 80 to

20 85 percent Standard Proctor density. Following placement and compaction

21 of the third lift, the surface will be scarified on the contour to reduce

22 erosion and increase precipitation infiltration during the time

23 period between cover material placement and seeding-mulching operation.

24 Because the surface of the tailings as deposited will be relatively flat,

25 the slope of the stabilized area directly over tailings will be 6 percent

26 or less; mostly 3 percent or less. Because of the very gentle slopes

27 directly over t-ailings, the soil cover directly over the tailings will be

28 26 inches. After stabilization, there will be slopes up to 5H:IV in

29 steepness on the embankment forming the west margin of the tailings. The

30 thickness of the soil of the embankment after stabilization between the

31 surface of the embankment and the tailings measured by a line
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I perpendicular to the sloping surface of the embankment. after stabilization

2 is quite large; generally a minimum of 15 feet and increases downslope.

3 C9.5.4 Stabilization Plans

4 The grading plan provides for slopes no greater than 5H:IV with the

5 majority of the area containing very gentle slopes. In general, vegeta-

6 tion is more readily established on gentle slopes than on steep slopes,

7 other factors remaining constant. The following discusses procedures that

8 will be used in attempting to encourage vegetation growth. on stabilized

9 areas.

10 It should be noted that some argue that stabilization of mill tailings is

11 not aided by vegetative growth. The arguments against vegetation are that

12 it encourages browsing animals to seek access to the covered tailings, and

13 that such animals will be a disruptive factor. It is further argued that

14 if plants become established, when they ultimately die their root system

15 will decay and provide a potential pathway for increased radon emana-

16 *tion. The arguments for vegetation include increased resistance to

17 erosion forces and aesthetic considerations. Those favoring vegetation

18 argue that under the 1978 Uranium Mill Tailings Radiation Control Act, the

19 ownership of the tailings after stabilization will pass. to the State of

20 New Mexico (or, conceivably, the Federal Government), that the property

21 will be fenced at the time of stabilization, and that New Mexico will have

22 a large continued care fund. Because of these factors, the argument goes,

23 browsing animals will be easily prevented from visiting the. site. It is

24. further argued that browsing animals will not cause significant damage in

25 any event. The argument is also made that radon releases through root

26 passages is not significant in terms of health.

27 On balance, the Applicant believes, it is better to make some attempt to

28 encourage vegetative growth. However, the stabilization plan is not

29 dependent upon the success or failure of efforts to encourage

30 vegetation.
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1 C9.5.4.1 Fertilization

2 A soil investigation will be conducted prior to attempts at encouraging

3 revegetation. . Results of the soil analyses will allow determination of

4 the amount of nutrients contained in the replaced cover material. Random

5 samples will be taken from the three affected areas to determine require-

6 ments for the following:

7 o available nitrogren (N) for seed germination
8 and plant development;

9 o available phosphorus (P205 ) to stimulate root
10 development and plant growth;

11 o available potash (K2 0); and

12 o organic matter.

13 It is anticipated that effective seeding, of permanent vegetation will

14 be conducted between mid-June and late July in order to allow sufficient

15 time for germination and establishment before frost. These seeding

16 dates coincide with the most favorable moisture and temperature situa-

17 tions during the year at the site. If conditions are not optimum, a

18 preparatory crop such as barley or some other annual crop will be

19 planted. If a preparatory crop is used, a split application of nitrogen

20 will be used. TIhe first application will be applied after seedbed

21 preparation, in advance of spring or fall planting, and the second applied

22 prior todrilling or broadcast seeding of permanent seed mixture in June

23 or July; Phosphorus will be applied prior to seeding during the June-July

24 time period.

25 C9.5.4.2 Seedbed Preparation

26 The affected areas to be revegetated will be prepared as follows:

27 o Facilities Area -- The facilities area will be
28 the first area where revegetation efforts will
29 be made. After removal, if appropriate, of
30 administrative buildings, ancillary buildings,
31 asphalt, concrete, and certain soil, the area
32 will be ripped with a bulldozer or equivalent
33 equipment equipped with ripper shanks which will
34 make parallel cuts on the contour at a depth of
35 two feet. The area will then be disked or
36 harrowed to provide a surface for drill or
37 broadcast seeding.
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1 o Tailings Disposal Area -- After completion of
2 cover material placement, the area will be disked
3 or harrowed to provide a surface for drill or
4 broadcast seeding.

5 o Cover Material Stockpile -- This area will be
6 recontoured after final removal of the cover
7 material to tie into existing contours (see
8 Figure C9-6). The area will be disked or har-
9 rowed to provide a surface for drill or broadcast
10 seeding.

11 o Diversion Ditches -" Diversion ditches will
12 remain in place to collect runoff from adjacent
13 watershed areas.

14 When broadcast seeding is used, the surface will be prepared in a

15 manner that will result in a roughened or cloddy surface. This til-

16 lage operation will be conducted to create voids and furrows

17 which will help minimize erosion, increase available soil moisture, and

18 produce acceptable. soil surface for broadcast seeding.

19 A smoother surface is required for drilling seeding than for broadcast

20 seeding. When drill seeding is used, the drill will be modified to

21 accommodate more: than one seed box for different size seeds, if required.

22 C9.5.4.3- Postmilling Seeding Mixture

23 The postmilling seeding mixture is based on Soil Conservation Service

24 (SCS, undated) recommendations for species adapted to the site and, for

25 erosion controlling capabilities. Both sod and bunchgrass species .were

26 selected to help provide soil stability and reduce erosion. Table C9.1

27 provides the permanent species mixture selected and the seeding/planting

28 rates. Table C9.2 provides seeding rates and types for establishment of

29 a rapid growing preparatory crop, if appropriate.

30 C9.5.4.4 Mulches

31 Mulch will be applied to all seeded areas to conserve soil moisture

32 and reduce erosion. Application will immediately follow seeding unless
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1 soil or cliiatic conditions (wet soils or inclement weather) prohibit the

2 operation. Areas that have been seeded with a preparatory crop may not

3 require mulching. The permanent seed mixture may be planted in the

4 stubble. Mulching requirements for areas with preparatory crops will be

5 determined on an area-by-area basis.

6 Mulch will be applied with 2 1/2 tons of hay or straw mulch per acre. The
7 of mulch will be determined during the postmilling reclamation program.

8 If straw or hay mulches are used, they will be anchored with a straw

9 crimper.

10 C9..5.4.5 Fencing

11 Fencing will control access into the restricted area. The fencing will

12 serve to control livestock grazing.

13 C9.5.5 Peak Discharge- 200-Year Flood Event

14 The peak discharge and floodplain extent of the 200-year flood event

15 were determined with the methods used for determination of the 100-

16. year event as described in Sections B3.1.5 and B3.1.6. The rainfall

17 amounts of the 1, 6, and 24-hour, 200-year rainfall events were

18 extrapolated from a graph of the 2, 5, 10, 25, 50, and 100-year events

19 of these same durations using data extracted from the NOAA

20 precipitation-frequency atlas for New Mexico (U.S. Department of Commerce,

21 1973). These rainfall amounts were 1.8, 2.4, and 3.0 inches for the

22 1, 6, and 24-hour 200-year storms, respectively, after adjustment for

23 areal corrections. These rainfall amounts and durations were entered into

24 the computerized version of the SCS synthetic triangular unit hydrograph

25 method along with the Pipeline Canyon drainage basin characteristics used

26 previously (Section B3.1.5). The resulting 200-year peak discharges were

27 3492, 3188, and 2178 cfs for the 1, 6, and 24-hour 200-year storms,

28 respectively. As with the 100-year event, the shortest duration storm

29 produced the highest peak discharge because of the much greater rainfall

30 intensity used in the calculation.
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I The peak discharge of 3492 cfs was used in the HEC-2 water surface pro-

2 file computer program with the same cross-sections that were used for the

3 100-year flood (Section B3.1.6 and Figure B3-4). Table C9.3 provides the

4 calculated water surface elevation., top width, and channel velocity of the

5 200-year flood at each cross section. It can be seen that the 200-year

6 flood will submerge the toe of the tailings dam only at cross sections 11

7 and 12. At cross section 11 the velocity of the flow at the intersection

8 will be approximately. 1.2 feet per second (fps) while at cross section 12

9 the flow velocity will be less than 1.0 fps. Protection of the. tailings

10 toewill be accomplished by rip rapping the section between cross sections

Ii 11 and 12 with the concrete and rubble obtained from dismantling the mill.

12 C9.6 EROSION CONTROL

13 C9.6.1 Soil Erosion Rates

14 C9.6.1.1 Water-Induced Erosion

15 Due to the nearly level to gently sloping topography of the stabilized

16 areas, sheet and rill erosion caused by water is not anticipated to be a

17 serious problem on these areas. In addition to the favorable topography,

18 contour tillage and mulching practices will further reduce the. rate of

19 erosion. According to calculations performed using the U.niversal Soil

20 Loss Equation (USLE), (USEPA, 1977), soil loss estimates for all the

21. combined disturbed areas is estimated to be 0.18 tons/acre/year

22 during early years when the mulch cover is intact. In later years, when

23 the mulch cover loses its effectiveness and vegetation becomes estab-

*24 lished, soil loss is estimated to be 0.55 tons/acre/year.

25 Soil erosion rates for the tailings disposal area are estimated to be

26 0.20 tons/acre/year during early years when the mulch cover is intact and

27 0.60 tons/acre/year following vegetation establishment and deterioration

28 of the mulch. At these rates, the 26 inches of cover material placed

29 over the tailings are calculated to last a minimum 7,000 years. On the

30 gentle slopes directly over the tailings, approximately 0.7 inches of

12/31/81



C9-12

1 cover material are calculated to be lost due to water induced sheet and

2 rill erosion over a 200 year period. This assumes a 15 percent vegetative

3 cover is established.

4 These figures assume no active maintenance. The slope of the embankment

5 forming the western margin of the tailings will contain the steepest

6 slopes after stabilization. These slopes, will not exceed a maximum of

7 5H:IV after stabilization. While the slope of the embankment will be

8 steeper than the slope of the cover directly over tailings, the amount of

9 soil material between the slope of the embankment and the tailings, as

10 measured by a line perpendicular to the slope of the stabilized embank-

11 ment, is relatively large over all the areas except within about three to

12 five feet of top where it would be about 26 inches.

13 In addition, the lower 4.5 feet of the embankment near cross-sections 11

14 and 12 (Figure B3-4) after stabilization will be rip rapped to provide

15 protection against a flood event of a 200-year reoccurrance.

16 The application of the USLE to the embankment slope after reclamation and

17 with a 15 percent vegetative cover results in calculations demonstrating

18 protection of the tailings against water induced sheet and rill erosion

19 far, far longer than 200 years; on the order of 1000 years. These cal-

20 culations assume no active maintenance. Table C9.4c summarizes the USLE

21 erosion factors and calculations for. the stabilized embankment.

22 Soil erosion rates for the facilities and stockpile areas are esti-

23 mated to be 0.05 tons/acre/year. and 0.19 tons/acre/year, respectively, on

24 the freshly mulched land. Soil erosion rates on the revegetated facil-

25 ities area are estimated at 0.14 tons/acre/year while rates on the revege-

26 tated stockpile area are estimated at 0.56 tons/acte/year. Table C9.4

27 summarizes the USLE erosion factors and calculations.

28 C9.6.1.2 Wind-Induced Erosion

29 Wind-induced erosion is not anticipated to be a serious problem at the

30 site particularly because the tailings area covered is inma low area

31 surrounded by mesas on several sides.
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1 Soil loss due to wind erosion was estimaced using the technique outlined

2 by the U.S. Department of Agriculture (1980). The wind erosion equation

3 is expressed as:

4 E = f(IKCLV)

5 where:

6 E - potential average annual soil loss (tons per acre per year)
7 f = a function of
8 1 = soil erodibility factor

9 K = soil roughness factor
10 C - climatic factor
11 L = unsheltered distance (feet)

12 V = vegetative cover factor

13 The equation is a function of the five parameters involved. The reference

14 provides methods for estimating the value for each of the parameters.

15 For the UNC site, the values are:

16 1 - 86 tons per acre per year - Table 1 (USDA, 1980)
1.7 K = 0.5 - Figure 2, Chart 1 (USDA, 1980)
18 C = 40 - Figure 1 (USDA, 1980)
19 L = 4900 feet (measured, Figure A1-2)

20 V = 40 to 60 pounds/acre flat, small grain residue -

21 Figure 4 (USDA., 1980)

22. These factors are input to one of a series of wind erosion charts

23 contained in the reference. The appropriate chart (Table 5, page 27)

24 predicts an E value of about 15.5 tons per acre per year.

25 Assuming a weight of 110 pounds per cubic foot for the compacted soil, the

26 loss of 15.5 tons per acre per year is calculated to result in an erosion

27 of about 0.078 inches of cover per year or 12.88 years per inch of cover.

28 Therefore, the 26 inches of cover would, according to this technique, last

29 over 330 years. This assumes no maintenance and does not consider the

30 potential for deposition of wind-blown material in the tailings area. As

31 noted above, the area is located in a topographic low, and there is a

32 strong potential for deposition of the wind-blown material.

33 C9..6.2 Arroyo Headcutting

33 The geometry of the deposited tailings and the surrounding topography are
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1 such that water induced erosional threats to deposited tailings, ocher

2 than sheet and 'rill erosion, occur primarily along the Pipeline Arroyo.

3 Flood protection against, a flood event of a 200-year reoccurrence is

4 provided in that direction. Stabilization contouring in the Pipeline

5 Arroyo area further reduces "headcutting possibilities" in such

6 direction. The eastern, northern, and southern margins of the deposited

7 tailings are upgradient to the deposited tailings. In these areas, the

8 stabilized cover would be in a depositional, rather than- erosional

9 environment. it is concluded that in terms of 200-year protection, the

10 stabilization plan will provide protection against water induced erosion

11 both as sheet and rill erosion and other types.

12 C9.6.3 Transport of Radionuclides

13 The above calculations related to erosion indicate that UNC's proposed'

14 stabilization program will provide protection of the tailings in excess of

15 200 years. Radionuclide transport will also be limited by the cover

16 material sluice,. No tailings will be transported from the area during

17 that period.

13 A possible mechanism of radionuclide transport is emanation of released

19 radon through the cover material from the tailings. Current NMEID

20 Radiation Protection Standards limit concentrations of Ra-222 to 30 pCi/l,

21 equivalent to a flux rate of 100 pCi/m 2 -s (U.S. Department of Energy,

22 1981). Using data from the GEIS (U.S. NRC, 1980), UNC's proposed

23 stabilization program, using a cover thickness of 26 inches, would result

24 in a flux of less than 100 pCi/m 2-s.

25 The calculation technique is described- in Appendix P of the GEIS (U.S.

26 NRC, 1980). Values used as input to the calculation (Equation 7,

27 Appendix P, Page P-2) are given in Table C9.5.

28 C9.7 MONITORING PROGRAI

29 in accordance with recently amended Section 12-300E of the Radiation

30 Protection Regulations, UNC will inspect and maintain its stabi'lized

31 inactive waste retention system prior to any transfer of ownership of
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I UNC's interest to the State or Federal Government or termination of its

2 license. Prior to this, the stabilized inactive waste retention system

3 will be inspected by UNC at least annually to assume continued integrity

4 of the stabilization system and following any natural or man-made occur-

5 rences which would affect the integrity of the stabilization. During this

6 period, maintenance needed to restore the system to its original effec-

7 tiveness, following stabilization will be performed as soon as possible.

8 During the described time period, such monitoring as described in Section

9 C8 to determine environmental concentrations of radioactive materials will

1O be performed. Much of the monitoring described in Section C8 is conducted

11 due to the mill's operation; this monitoring will, of course, be discon-

12 tinued upon its cessation and during the period following stabilization.

13 Upon transfer or termination of the license, New Mexico's continued care

14 fund will assume costs for maintenance and monitoring and the governmental

15 authority will be responsible for both.

16 C9.8 ESTIMATED COST FOR RESTORATION

17 The estimated cost to reclaim all disturbed areas is based on 1981

18 dollars and does not include estimates for contingencies. The estimated

1.9 costs include:

20 o handling of cover material,

21 o final grading and ripping,

22 o seedbed, preparation, fertilization; seeding,
23 and mulching,

24 o preliminary figures on decommissioning and
23 decontamination of facilities, and

26 o cutting and filling of the dikes.

27 The estimated total cost for reclamation is about $728,250 or about

28 $3,451 per acre. An itemized list of reclamation costs is presented

29 in Table C9.6.
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9
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14

15

16

17

18

19

21

22)

23)

24

25

UNC has title to the property on wnich the mill and tailings disposal

area is presently located.. The owned land consists of Lots 1, 2, 3,

4, S-1/2, N-1/2, S-1/2, of Section 2, Township 16, Range 16W , New

Mexico Principal Meridian. The amount of land owned is 599.6 acres.

The record of ownership is State of New Mexico, Book 18, Page 1980, No.

3096 dated December 27, 1968, and recorded January 3, 1969.,. in the

McKinley. County Clerk's office. The State of New Mexico owns the mineral

interest. The Applicant holds a general mining lease o.n the property from

the Commissioner of Public Lands. A copy of the patent for state land is

attached to the Application for License Renewal.

C9..10 FINANCIAL SURETY ARRANGEMENTS

The Applicant will submit to the NMEID an application for surety, arrange-

ments prior to January 9:, 1982, persuant to regulations recently adopted

by the New Mexico Environmental Development Board. Until this license

renewal application is acted upon, an interim amount of $25,000 per acre

is used. The number of acres of tailings is 9.9.67 acres. The Applicant

with submit documentation.supporting self-incurrence as the surety method.

The reason final stabilization per acre at Church Rock is significantly

less thanthe interim $25,000.per acre results from the geometry of the

tailings deposition. At Church Rock, the tailings are relatively flat,

and gentle slopes require much less expense to stabilize than steeper

slopes, other factors being constant. Upon: final stabilization amounts

being determined in this license renewal application, the Applicant will

submit the appropriate surety arrangement. to NMEID.
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C10.0 ADMINISTRATION

C10.1 CORPORATE ORGANIZATION

The organization chart (Figure C10-1) shows the reporting responsibili-

ties of the UNC Mining and Milling Division within the Corporate struc-

ture and key personnel in the Division. The General Manager of Milling

and Ion Exchange in conjunction with the Vice President Environmental

and Safety Services and the Director of Tailings Management are respon-

sible for, changes in :the mill circuit and operating procedures.prior to

submittal to the President for final approval. Refer to Figure C10-1

for details.,

Specific individuals responsiblefor ongoing activities and in key

positions include:

Position/Respons ibility

Radiation Safety Officer (RSO)

General Manager of Milling and Ion
Exchange (Mill Maintenance, adherence
to mill operating procedures, changes
in mill circuit, and equipment)

Vice President-Environmental and Safety
Services

Director of Tailings Management
(Tailings maintenance, adherence to
disposal procedures, changes in tailings
disposal.scheme and equipment)

Director-Environmental Operat ions

Director-Security

Person

G. D. Clark

G. A. Swanquist

H. J. Abbiss

T. M. Hill

T. F. Miller

I. W. South

CI0.2 QUALIFICATIONS OF KEY POSITIONS

.Table C10.1 is a summary of UNC Mining and Milling's minimum qualifica-

tion requirements for key positions described. The following resumes

present the qualifications, training, and experience of the.key per-

sonnel who have responsibility for conducting and administering the
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I radiation safety program, mill and tailings operations, and site secu-

2 rity. As is evident from a review of the following resumes, the key

3 personnel including the RSO* have the experience and background qualifi-.

4 cations that exceed the requirements for each position.

5 G. D. Clark - Radiation Safety Officer and Senior Environmental Chemist,

6 UNC Mining and Milling. He graduated in 1973 with a Bachelor of Science

7 degree in Chemistry from Brigham Young University, and he received addi-

8 tional training in the specialized field of radiochemistry while employ-

9 ed at the Indiana State Board.of Health in Indianapolis from 1973 to

10 1978. During this time period, he attended a ten-week Health Physics

11 Course at the Oak Ridge Associated University in Oak Ridge, Tennessee

12 (.1976); a two-week Radiochemistry Course at the Idaho National Engineer-

13 ing Lab in Idaho. Falls, Idaho (1977); a one-week Radiochemistry "hands

14 on" training at the Eastern Environmental. Radiation Facility in Mont-

15 gomery, Alabama (1977); and a one-week emergency reponse training

16 program at the Defense. Civil Preparedness Staff. College in Battelle

17 Creek, Michigan. From July 1978 through November 1980, as the

18 Radiochemist/Assistant Lab Supervisor, he was in charge of

19 Radiochemistry Section of Core Laboratories, Inc., in Albuquerque, New

20 Mexico, where a new radiochemistry lab was designed and put into

21 operation. From November 1980 to the present, he has been the Senior

22 Environmental Chemist at the Church Rock Operations, and he is also RSO

23 for UNC Operations.

24 G. A. ýSwanquist - General Manager Milling and Ion Exchange, UNC Mining

25 and Milling. He graduated from New Mexico Tech in 1954. with a B.S. in

26 Mining Engineering, and from 1954 to 1955, he was in the service. From

27 1956 to 1974, he was employed by the Anaconda Company;. he was a surveyor

28 at the Jackpile Mine from 1.956 to 1957; from 1957 to 1958, he was a

29 supervisor at the uranium concentrating plant at Bluewater, New Mexico,

30 from 1959 to 1965, was Mill Foreman at the plant and supervised the

31 grinding, leaching, resin in prep, precipitation circuits, and yellow-

32 cake section. From 1966 to 1970, he held the> position of Assistant
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1 Superintendent and from 1971 to 1974, he was the Superintendent. In the

2 latter position, he was responsible for milling operations at 3,000 tons

3 per day capacity and supervised 150 personnel, and from 1974 to 1975, he

4 was the Project Engineer for Kaiser Engineers. His main activity

5 centered around the United Nuclear Corporation NECR Mill project design

6 and high-capacity thickeners test work. From 1975 to the present, he

7 has been employed by the United Nuclear Corporation Mining and Milling

8 Division. He was the UNC representative during the mill construction

9 and was responsible for bringing the mill into, production and for its

10 continuing operation.,

11 H. .J. Abbiss -. Vice President of Environmental and Safety Services.

12 Mr. Abbiss graduated in 1949 as a Mining Engineer from Camborne School

13 of Mines, England. He has.the appropriate registrations and certifi-

14 cates to qualify as a Registered Professional Engineer or Safety Profes-

15 sional in. the USA, Canada, Great Britain, and Newfoundland. Previous

16 employment included Safety Director and Manager of Safety and Compensa-

17 tion Insurance for Homestake Sapin Partners and UN-HP and as Vice Pres-

18 dent Environmental and Safety Services; for UNC Mining and Milling.

19' To augment his experience in safety engineering, Mr. Abbiss has attended

20 Radiation Training courses given by U.S. Publc Health Service, attended

21 lectures at the Health Research Lab at Los Alamos, and participated in

22 USBM radiation and dust seminars. He has developed and' implemented mill

23 licensing programs, assisted in the design of flocculation and ion ex-

24 change plants at Northeast Church Rock mines, and worked on dam stabil-

25. ity.and containment of tailings projects.. These projects have involved.

26 working directly with various state and federal-agencies. *He'is fami-

27 liar with current state regulations and government;procedures having to

28 do with milling and environmental engineering safety.

29 T. M. Hill - Director, Tailings Management for UNC Mining and Milling.

30 Mr. Hill has an extensive background. in metallurgical programs dealing

31 with uranium, beryllium, gold, silver, lead, zinc, and cooper. As Chief
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1 Metallurgist for Federal-American Partners, he introduced several inno-

2 vations to the uranium milling industry including the design of resin

3. separation processes. As Project Manager for the same company, he

4 established new procedures allowing for much more efficient operation of

5 a fully integrated uranium operation. Productivity and product purity

6 increased while costs decreased. Other projects have been license re-

7 newal and direction and implementation of a long-range tailings disposal

8 program. His work has involved responsibilities at the industry, state,

9 and federal levels. During the years of. workk in improving processes in

10 the uranium industry, he has served on various state and federal commit-

11 tees on land use and economic planning and development.

12 T. F. Miller - Director, Environmental Operations for UNC Mining and

13 Milling. Mr. Miller has a B.A. in Zoology (1975) from the University of

14 Vermont. Since 1976, he has been employed by UNC Mining and Milling in

.15 various positions: draftsman, mine surveyor assistant, environmental

16 technician, environmental coordinator, and manager of Environmental

17 Operations. His responsibilities have included updating mine advance

18 and planning maps, implementing a preoperational and environmental/,

.19 radiological monitoring program as well as the final program, super-

20 vising a water treatment facility, assisting in the design of an ion-

21 exchange system, developing the treatment system, and new mill monitor-

22 ing. He has supervised the technical staff in. monitoring programs

23 designed to maintain compliance with regulation requirements and pro-

24 vided technical and supervisory expertise at mills and mines. Mr.

25 Miller has' been in management, supervisory, and lias.ion roles dealing

26 with state, federal, and.private industry groups which are involved in

27 monitoring, safety permits, and regulations.

28 Ira (Bud) W. South - From March 1975 to the present, Director of Secur-

29.. ity for UNC Mining, and Milling. Mr. South was responsible for setting

30 up and organizing the security for UNC Mining and Milling at all of the

31 property' locations.
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1 From 1949 to 1975, Mr. South was a New Mexico State Police (NMSP) Offi-

2 cer. While with the NMSP, he was assigned to several districts in the

3 state and when promoted to Sergeant in July 1959, he supervised the

4 Grants district. His duties included working with all law enforcement

5 agencies regardless of their location, attending police in-service

6 training schools to keep up with the changes in law enforcement, and in-

7 vestigating complaints of all types made against officers. and civilian.

8 employees under his command. He attended the following classes held.

9 under the auspices of the New Mexico State Police and other agencies:

10 homicide, robbery, and burglary investigations, motor vehicle laws (NM),

11 criminal statutes (NM), laws of arrest, search and seizure, preparation

12 of traffic and criminal cases for trial court procedures, interrogation

13 of suspects, interviewing witnesses, public relations and supervision,

14 roadblock techniques, the use of firearms, defensive tactics, first aid,.

15 crime scene searches, and preservation and presentation of evidence.

16 CO.3 TRAINING

17 UNC Mining and Milling employees working in the mill or tailings dis-

18 posal areas each receive an eight-hour program of indoctrination related

19. to radiation and equipment. safety and hazards, accident criteria and re-

20 porting, site emergency facilities, first aid,. general rules of conduct,

21 and administration. This program meets MSHA specifications, and it is

22 administered within a week of the hiring of a new employee and annually

23 on the anniversary of their employment.,

.24 A verbal question and answer period covering the critical aspects of

25 radiation safety as well as knowledge of the work facilities and envi-

26 ronment is required of every employee. A written examination of first

27 aid is given to every employee. All training and examination, while

28 generally conducted in English, is also provided in Navajo and Spanish

29 upon request.

30 Employees assigned to the yellowcake packaging area are given additional

31 training in respirator usage and specific direction as. to the more
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1 stringent requirements related to food consumption,. clothes, showering,

2 •and material handling. The respirator program for all mill employees

3 assigned to packaging *is structured' to meet the requirements of the U.S.

4 NRC Regulatory Guide 8.15.

5 Personnel involved in environmental and mill sampling throughout the

6 facility also receive specific training related to the procedures for

7 sampling, and handling, transport, and analysis of the samples. This

8 safety training program is included as part of Appendix G.which contains

9 a description of the on-site sampling techniques.

10 Included in Appendix J is UNC's Radiation Safety orientation outline,

11 Rules for Radiological Work Procedures, and Radiation Safety Training

12 Program Guide used for employee indoctrination.

13 C10.4 SECURITY

14 Ci0.4.l Security Policy

15 It is the policy of UNC Mining and Milling to provide maximum security

16 at all of the operational locations and at its Division headquarters.

17 The Security personnel will at all times be efficient in their work and

18 courteous of all persons they encounter.

19 C10.4.2 Standard Operating Procedures

20 The operating procedures for UNC Mining and Milling's Security Section

21 were approved by the Vice President of Environmental and Safety Services

22 and'became effective April 1, 1979. Pertinent sections from the operat-

23 ing procedures have been taken from the security manual and are "included

24 herein. The complete manual contains the rules, regulations, policies,

25 and procedures' by which the security staff shall operate.

26 Each member of the UNC Mining and Milling Security Section shall become

27 familiar with the contents of this manual. Strict compliance with its

28 rules and regulations is required. The value and effectiveness of the

29 Security Section is in direct proportion to the degree of sincerity,
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1 honesty, and intelligence with which each member of the section observes

2. the rules contained herein.

3 C10.4.2.1 Responsibilities of Security Guards - Church Rock Operations

4 1. MINE AND MILL SPECIFIC PROCEDURES

5 a. Direct new hires to their supervisors.

6 b. Log all vehicles entering and leaving the mine
7 and mill area.

8 *c. Log ore trucks entering and leaving the mine and
9 mill area.

10 d. Record all activities including unusual
11 occUrrences in the mine and mill in the Daily
12 ActivityLog.

13 e. Be responsible for directing the deliveries made
14 to the warehouse in the mine and.mill area.

15 f. Maintain a log on all telephone calls.

16, 2. MILL SPECIFIC PROCEDURES

17 a. The switchboard is attended 24 hours a day. All
18 long distance. calls and all incoming and outgoing
19 calls between 4 pm and 8 am are recorded.

20 b. All calls made on the internal communications
21 system are recorded.

22 c. Responsible for having all visitors sign in the
23 Visitors' Register and issuing hard hats and
24 safety glasses.

25 d.. Responsible for notifying appropriate supervisors
26 of personnel reporting off-duty.

27 e. Operate the fire alarm when necessary according
28 to the fire control plan.

29 f. Check and secure the Administration Building
30 .. at 6 pm Monday through Friday and all day on
31 Saturdays, Sundays, and holidays.

32 g. Responsible for logging employees entering the
33 Administration Building after it has been
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1 locked and escorting them to the South Door of
2. the building for entry and then relocking. the
3 door. Check the Administration Building after
4 the employee signs out.

5 3. MOTOR PATROL PROCEDURES

6 a. Vent fans are checked for malfunctions'and
7 reported to the mine electrician on duty.

8 b. Powder bunkers are checked periodically and
9 close security is provided in the mine area.

10. c. The six-foot chain link fence topped with three
11 strands of barbed wire surrounding the entire
12 mill complex and the perimeter four-strand barbed
13 wire fence surrounding the tailings disposal are
14 patroled hourly.

15 d. The Administration Building is checked periodi-
16 cally to be sure all doors are secured. The
1.7 Administration Building is unlocked at 6:30 am
18 Monday through Friday..

19 e. A security check is made at CR 1 Shaft at shift
20 change.

21 f. The locks at the yell~owcake storage lot are
22 checked on each patrol and a count is made of the
23 barrels of yellowcake.

24 C10.4.2.2 Supplemental Mill Tailings Surveillance

25 The entire tailings area is under surveillance on three shifts, 24 hours

26 per day. The mill tailings operators responsible for this monitoring

27 are independent of the security guards. and report directly to the mill

28 foreman at the beginning and end of each shift.

29 Any operational incident related to the tailings area, the pipeline, or

30 the pumpback interceptor well system is reported immediately to the mill

31 foreman who in turn notifies the RSO. Any incident of trespass is

32 reported immediately to security.
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1 C10.4.3' MILL SECURITY PROCEDURES

2 UNC Mining and Milling is aware of the need to enforce strict entry and

3 egress requirements to the mill area and, in particular, to areas of

4 yellowcake manufacturing, handling, and storage.. Appendix K contains

5 the physical security plan related to yellowcake and includes a descrip-

6 tion of how access to the general mill area is conducted and enforced.

7 CI0.5 RADIATION SAFETY

Details regarding radiation monitoring are described in Section C8.0.

9 UNC's Radiation Safety Program uses a variety of sampling techniques to

10 determine the occupational exposures and effluent releases in the mill

11 area. (Procedures, frequency, and sampling sites are in Appendix G.)

12 Area and personnel TLD's are provided throughout the mill with spot

13 check readings used as a backup. . Airborne particulates are determined

14 by grab, low volume and working level samples. *Gross alpha levels are

15 determined by spot checks and "area swipe" analysis.

16 If.high radiation is detected, the RSO and Mill Operations Superinten-

17 dent are notified. Cleanup operations *are instituted immediately and

18 the area *is checked again upon cleanup completion. Necessary personnel

19 are provided during cleanup.

20 Yellowcake packaging personnel wear approved respirators during the

21 packaging process but employee exposure, determined from low volume grab

22 samples., is calculated as though no respirator was worn.
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TAFLE A1.1 LICENSE SACKCROtUND ATA

- LICENSE CONDITION

Sao0, f li..o~~ C-tpr~ti..

Mining 4 Killing Divisiont

Ct)11-r, Men ?N-ito 07503

1. Li t.... *-b,:~ IJNC-HL-.CA-00
ON-UIIC-#qL-CA-01
WM-UIIC-ML-CAzO2
"n-UNC-ptL-Co-03
lItt1OC- NI-CA-Oh
NM-IJSC-9tCA-O3

Ws-IiNC-nI,-08
NII-UNC-6I.-O7

)N*-uNC- ML-.O6
69-UIIC-IL- 09
PH-UNC-lL- 13

16-UNC-111,-I3

"mn-UNC-ML-I
WP-Umc-HL- I

4. VXPtIATION DATE: Jetneery 31, 1963

*1. .... nto N-bte.-. 0..t

6. Radioactive KstaricI.: (S.* Asootj.ted Conditions 7, 6, 9)

A. Cesium 137
S. ?,o-thi - 147
C. Peo~thi- 147
6. All a~t.,I .otpo r.ao..toeod i the illiag of -t-.1eInoi
9. C.dsi, 109
T. Ail na.tural radioisotopes aro-,ttrod in urani,. mill tailings aane..
G0 Coboli. - 7

7. O#.icl 704.1 pb~nlate,: (St. asociatetd Condition* 6,8,9)

A. Sooled Sno.rt.. IT.... Mutt... ".od. 510-57157C)
a. Sealed Source (A-orho/S.-.rl Mod. PHI-300a)
C. Ualtld.Sonnet. Uf.otopo products Lob.. Type KI'l0 Cue tom Sources)
D. Anyp required to the oill iol producetion 770
t. Sealed Source T. Nuclear Mod. T"696-191-TS2)
r. O,.insiit end physicalt c foe oco .tre In orsei, sill Clinpo n.e-l
6. Sealed Source. (MNi 9021 Co-57.Cootne Sonnet~)

6. Ffn.,. Qoottity Llt ..ene- stay po..... .t ..y an.tin (Set asocialted Coediloti. .6, 9)

A. Nine -ortan sot to.*-we~d 200 *llIlIonritn per noorc.
S . Toa soure*t n"I to torted 200 slioi t I y er .- c.r
*C. Onv. nonrc hnt to ..- ao IS siillionrit. per ......
0. Six soures~ ",ot to wanend a sillinorien each.
K.. A. npet.o...y tor the throughput -tolhri-d in it-. 90.
V. One, -ource sot to efrned 3 millicatieo.
C. As necessary for the transfer outhoriced in it's 97.

'-Io soor.... not to ..n.. d IInlltore each.,
N.-Sve .- C.$t not In .tot...d 11sllrr eanch.

ErT.CTIVE DATE CUJPEPIT STAIIIS

01113/77

01113/7 7

01/183/77
07/24/77
05101/77
06173/17
01/I11/78

017/5/78
01/05/79.

01119/79
03/15/79
11120179
04101/80
06/24/60
06106190

01/20181
01/30/11

01/13377

01/13/77
02/24/77
02/71./77
01/03177
13105/ 78
01/79/79
It170/19

0 lilt3/7 7
03/2&/ 77
02/24/71
03/03177
17/05178
01/19/ 79
11/ 20170

01/13/17
03/I5/79
02124/77
07124.77
05/01/77
17/05/76
01/29/ 79
)11/20/79
W041/110

In tf fot

%op ....d'd
Sop.rt d'd
S,,yoree,.dd

S.,p-rrtd-d

Sup. rooded

S,.per,.dtd

Iu. effect

Dele~ttd 01/20/8I

.Deleted DUMB0/8

In Effect
-.OIeled 1/20/81
I" Effert
0eintod 17I/In/AI

D.leted 01/20/01
Deleted 01120181
Deleted 01/20/N1
In Effect,
Deleted 01/20811
1n Efoect
Welred N1/20/111

11-1-4d 03/15/79
Rtle- d 01/20/81
Provied 01/20/NI

0e nt 11.20/h
.7 Effect

Deloted 01/70/111
In EffectO
Sooi.od P4//0I/9

(eetd I/7njSI
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TABLE X3.1 LICENSE BACOECOUSI1 DATA

LICENSE CONDITION tPFRCTIWVR DATE CURRtgI STATUS

9. Authorited Ube ($S .ociate .ondition. 6p, . 81

A. To be ..ad in T.... Weil~r osdt 0190 or 5191 .,oro. bold.. for d... try cottol

in the licensee's ill. 0113177 e.1.. O4I/120180

3. To be .. ed in a W urt..r Equip.nt Corporation 1odel CXSS-20-X-ray Mlotrnactnt

Sp-ttrosseter for analysis of "role and sill process control at the licensee's
Chtrchrolc mill. 02/24/71 D9.I.Cd 01/70/80

C. To'"e used in a 1hot el"r Equipment Corpottlion Model ajSS-20-ray 7lotn.......t
Spectrnseter for Italy.. of a~ct~m •rd sill pro..., control at the I tcns.e..

• turorchrc sill. a y224/77 01/20/80

a. Thin lienseu rho .i- n *i,. on procs ging th; Oh lcian nn'i Church Rock
Urlano. l•i 4t 0 no•nio ghrovghpo. of 4W0D to r dmy in x-cordaooo with
ntat:nta. raprns.ntotlon. and .ondit•'nn onn i li..n.... a pphicotit. 0a6 Irtters
nc inratnd i the head of this m.ndeent (Lit.Ce. Sh-hner M,-UoWC-WL-GA-02). 05/03/17 In Effact

X. Par nrm .analy... in TI... *.classDr Division Po.bl. Or. Anlyst in Source hordetr
rood. TW.9256. 11/02/78 emleted OA/Z0/0O

F. This )it.... .oth. r i... rhoe 0000 oor.. tailing. .- ndo fr-o United Buoll-r
Chur ch o ,ck Will loc ated at &nction 2 TI60 11611 lot bnck 1flll ng oaoatoted . i.n,
* .oPts in toh. UPC Moothbot Otorthock MWi and In the Nc Old Ch-rchrock iin.
Inoated or Section 3) TI7 E16U - SIntion 17 T118 116W, renpo't"'1l7, ting
.ppronintlly 700,000 ons an on operatinoal toot basls in occotdncd with the
otatastntt, r1prnnmntian'., and condition. in Oh. lio,.' letter dated
......r 12. 1979. ninPp d a 0 .J. Ab i;, *oid .i0 i .. l..a..-nt Jan.ury hI, 1979
concernrns licnse monditon. 8.0.0.0 tha Divinion and UKC. 01/24/79 t. Effent

G. for det.rwi..tion of or. drad. with an vappionintnl t./20/79 OnInotd 0120/S/

IS. 14dicOttinvo Sotofialt shall h. uod in the ILcdn.e.'s Ohurchrock mill north-east of
ColWep,..JI. ".113/77 In Effect

II. 18e licensee .8.111 Comply with Pri 4. ladiation Protecton Reguolaticon. Ol/I13/77 veletd 08108180

12.. Edd•.octl be ....t il. shall be .. ad by, or .,de, o.pr-i ai- of., V. J. Aibi..,
J, 0. Wurdock or G. A. Swamnq-en. 01131/77 to Effect

13. S.lted so•rces containing .adi..ctivn .. teriel .8.1 nor h'opmnad or -,
fI r t their . tc8 lirtnsn.u 01/113/77 Delted 01/20/81

IA. Inaltlation. tnlocation. maintenance. repair and initial radiation snrvey of
• ,ictit . ontaining tadi.o-to. material and installationn. mnplo..t- , and disposal
of ooied por1 containing radi.C.ti-. material. toed In dovic... -8el b. Par-
Iorewd only by the supplier or by ocher person* specoifically *thoried by th. Agency.
th. U0.. Mthc Onr Reulatonry Camii.ion or another Aorrnmaaot State to perform ouch

• .Ont ices. "01/13/77 belated O.|lO/SI

lS. REch s.e..ld -o-re containing ti... m- 137 1hnll bn Otnnd -for lnehaln Or conamsi-
motion upon installation otd at tha tine :ht sourcn hold.r in resoved fr.. *lr-itl. 01113177 Dblated 01/20/81

18. 0steps an opnciltall provided othornion by this license, the licenn e ohallt
an..cd tlt rmdon l ain nit eriu l d a.leib ed in It... A, a .nd 8 of thbi licen se

- c lc ordanro with stlt o s:nt, inpnonn•nlaoina. and pocdr..,aimonteined in opli-
ctnion .dated Frabruy 3, 1976, signed by 0. 0. TPobeocil., Vi .. Poenidnlt and
laote., d6.6d Jly 26, 1976 signed by 8. J. Abhin., firlctor, Technical Seoricea. O1/l2/77 Deleted 01/10/81

I7A Exc'pt -e pa thorimld in Can•ition IS. ooch ttalnd sourte oootainlnl.gdiocttiel
..,t r'le ontt that Sydrcgnn 3. nith o hllf-hI. 8oeoter than thirty days and
on ny forn oother than'I 80 h 0. tested go. hlaledm fb. toooirnttit at
int-rvl.i not to .ncned nio sooth.. In th. ahncdco Of a tI r aifitnt. fota
t tran ..rot iodi.cticg 081 tnt hor hiie nlde tithin sit sonth. prior to

' th: .r..ofrI. the ... led noarro .81ll not he put into ... until tooltd. 02/246/7 On /SnAt 01/20/11

17Ib Th toot shell he topable of deoteting the presence of 0.005 sicroci.' of
r adioactivse maternal on the test anmpln. The testt Satpi shall be tnken
0cc. lhn~ ltld Inures; on Irom thn surfacea of th. tevire i ttwhich th. 0..ll d
sDUrcn in ynrs. l y smoete1d orn..tored on vahich on. ikht .. pact comtttintion

* to .,cnlet.. Record. of Ira t..t resltd ahall be hkpyt i ootiO of
-ito.. and niltainn ftr innyc ion by the AS .Cy. 02/26/77 Deleted 01/20/81

Pasls of 0



TABLE A3.1 LICENSE SALXCROUl DATA

LICENSE CONDITION EPtECT[Vg DATE CURRTo 5NTAtUS

17C It the cest raveals the presence of 0.005 ficrocurie or more of removable
Cantamnae ion. the license* shall ismedisotly withdrsa he source from ooe
and 0hall Coau. it to be decoentsmiated and repaired or to he disposed of
inoaccordanct vithbAgecY regulations. A report shall be filed within firm
days of the coot with the Rtodiation Protection Section. Environmental
lisproc.nt Agncoy. P. 0. &o. 2148. Sont, Fe. We. Monicr 57501, describing
the equopment involved. the test results. 84n the corrective action taken.

3I7 TesL. for leakhge or contamination ahall be performed by the licto.... or
peraoo . e.ctific:lAy authorioed by Ch. Agency, .the . S. Rue)..r
egulateory ComnisiLao 0 anothar Agreseent State to perform such servitce.

18. The I'ict.... ei hereby &aipo free the requirement of 4-220.1.2. of the Rdiaotion
Protection Ielutione for . re.* within the sill provided all entrances to the mill
are consptcuouoly postedL . accord.... withb4-220.E.2. and with the word.. "Any
4r-4 rithil this sill .01 Contae radioin tire saterl.1".

i9. Th.e itcense. 0hll immediatrly notify boe Program M•giner, Radiation Protlctio"
Sectlon, nviroaseJtoal Ilmprovement Agency. P.O. Som 2354. Snta Fe. WM 80503, by

.telophone anc in writing of any failure in an earth dm retention system which
resulto . n r r0efst of radioactive moterial into unrestrictod er.... .Thi raquire•
mint is in addition to the requirementa of Part 4. Mew Ntzaico Rldiation Protectios
blagoat ions.

20. Te license. shall decarnis. that eoployees leaoien work ore rot contamloated With
radioactive materials. oheo on employer'working in the precipitation area of the
sill he. showered and changed clothes prioo to Ilaving work, the employe. soy be
ooomrd to be free of ast,..) contamination.

21. !e licsee* ,shall stbmit a report to the Agency within 60 days after January 3, and
July I of each year, spctcifing the quantity ofschbof the prleclpol radionuclide.

S..le.s to un-estricted .r..o in liquid o.d ic &l.sa.cu effluents during the previow,
ia soothes of operation. and on eatimstt of the matisne annual rdiation doses tr o Lb,

public resulting from .ffluent rel asso. It quantities of radioactive mactriala
r.1o.. d dtrins the porni period rar iitn.f.ently .bove the lices.... d*' io 4
objectioro peeia.uly r...oi-d .s pact of the liie..ing actioa, the Lbs rt p hall
rote. this specifically.

22.. Kill railicgs shall aot be tr.ansferred froe the sit. without.specific prior approvol
of the Ageccy obtained through applictlion for amendment of this liteote.

23. Approved c.. ts generating processes and will tailinrg sucagoelot practtces it syb.
subject to revision i. accordance with the ronclusion of-Lthb. finl generit
•nvonrosunoln impact etasemant presently being preparsd by ihe U.S. Nuclaer,
Reaulaoary.Commiosion (rotor to tho Podaral Rleagisr, i Fit 22430. Ju.. 13, 1974)
and any related ruVe making.

24. To comply tith the December I. 1980 proopective ennual dome limit of Z5 Oillireve to
the whole body. M5<sillica.6 to the thyroid. And 25 milliresi to ."y other argan of
acy .- ber Of the public .. o result of planned discharge. of radioactire materials,
radon and its daughters eocepted, oc Aoey soy ca. too liceco. to pporsto at
deeroe:od culuco from those Aantoirot is Part , vew Koanica ladietion Protoctio.
xoglotiLoam..

25. Par. purposes of tomplying with Section 4-130-b of the NowMontit, Radiltion Proteetios
Aagclationa. the limits glive in C•Iumn 1. Appendi. A.of Part 4 way he daemed tc apply

to.-Ypoeuna to the conCeoiratiocs for 4O hour.s per week for a perlod of 13 weesb.

26. WOt ghtb rdeg It-. 4. 'his li..n.e .hell .e.pir d beh -.e.. cull ond .eid .. May31,
1979 andll . opsetieos und. r thihi license shill.cis- a.n coy 31, 1979 ohl...
emergency containment oaeuces designed to minioioo thu efaoct of. tailings 4m
break &a described in lecter dated April 25, 1977, sit completed to the satisfaction

o1 Lh. Agenty prior.to IKy 31. 1979.

27. Operatlon of on .o. Ioch.cjA Plaut raeted at Che North East Churh feck
Min* Sit. io authoriood ia accordance with statment; representations rt ""

conditiono in shove referencer.

28. Operation of the modified taili'ogo lines containment syster is authorized in
octordunce vith otot amentt, conditions. and represeatation. in references of .

Licence Mt-UNC-ML-CA-04.

O/24/77

02/24/77

03/03/71

05/02/77

05/03/77

05/03/77

05/03/77

0S1031/7

03/02/77

05103/77

05/032/77

05/02/77

01/11/79

.elet.d 01/20/1l

Deleted 01/20t1

"to Effect

Deleted 08/06/S0

10 Effect

In Effect

Deleted 06/24/50

Deleted 08/08/80

Is Effect

Deleted 02/05/78

In Effect

Deleted 12/65/79
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TABLE AJ.). LICENSE BA~COCOUND DATA.

LICEMS CuNlTtiUf TFFECTIVf ODAT CUPIENT STATUS

39. Th* nay 3, 1978 canplotiion dote indiceted for activities in itto 2 of the fetter

aig.ed by N, SaoiJnou to R. ltho-d-t dated APrta 25. 19)7 is hereby Changed to

July 31. 1978.

30. Construction and oparotion of the tailing. n.a enen.t Iyeet. in autharitod in
octorJanco with *ot4etents, condstione 0nd repreosetation in references associated

arth. Lcaee nnM-UNC-KL.06,

)1. Th. .hcacnor of the Dinielon or his .uthortnd r .prn..ete.Ivce ahall he ollowed

to rotor the prioveee to inspect the todietion-related activities at all ti•es.

Foilure of the licenoe. to Jaeit tOn director or bie a.,thri;ed rcproeontaiivi

$halt ContCiLcLo grounds for at imsediate cses and deLst order. '

)2. Operation of an Ion LxchnOge Plont (I1) eloated adjacent to the Old lCurch aock

mine in approved. Eacept ae specificalty provided othorwise by the licence. the

tic•.e.e ehall .elply with .l1 etoteootO, reprneentation. cod proceduree oat

forth in Tho November 23. 1917 *.d hey 5, 1916 fetters ftot I0C.

T3. T•he fCineo in hereby ....pt fr.. che r.9i'rooanco of Otilid iR4acio•

Protection Icoulettone Part 4-220 9.1 for eroat within Cheo ine ad tCilings

*torado area at the jone provided all entrancee to thC mine cod toilings

storage area at the sine are conspicuouely posted in accordance with Pert

k-130 1.3 and with the •ords, "AJO8 AREA WITIN THIS OUNDOARY MAY CONTAIN

NADIO"CTIVl -ATfItAL.'

34. Th. lit ....... air monitoring program eholl consist of th. following:

A. *adoe oactsrcmetod taken at toiliang loodieg and untoloading tof..

end etorare area at nioe. 1%. first o.t of rodeo . .c.r..nent

- chall be take. prior to tra..ler of toarse tailing. ..od. aod

.etoJd Oat one rsek ofter rtolt of trlnofer. A third cot of radon

eeaor.eae.ta shelf he etabe I.Two .e.k. Ilt, ahn scond eat. Sub-

• sequenat radon feaurneoot* @hall be take. at monlyhl intervele or

nore frequently if indiceted for pnreonAo- eafety.

1. Perticulate sir eansptoo *hall be taken @Athe C* ea localion an in

34A aboie end at the anna fe4equoney ceqocoo. Schptlo eahll h enalysed

for nataral ureos.m, thorium 20 and radtoa 226.

C. Working level etannrolona of radon daughter. hall bh .•.d in the

erie of the mine benIg beckfilted at lenet weekly. Date Ifrom sin

"afoty norking nevel measutemento cto be owhn tituted for this condition

It it mento tN. .aeapflo Ifrq .c..,

35. "he ro.alt# of the above air nonitarino pro&r, &hall be provided to the

DivislOn for review by the Divieion and the liceneee after three month% of

operetion. Theo ebou air monitoring program elo be modified an a result of

Chti review. fetmling should be keyed na near an ,o.ihblf to aCturfl backh

filling oper.tion. The abo.e cit monitoring progelm &hall be eaecuted by the

licensoe instead of the programl dsetcitbd in paregraph A of the litensees

January 12. 1974 Loeter,

3I. Poranone. I at the foading. o d .d0t.
4
0 tar th. rooren

talning. sand are handled #hall weor p.ro.no. docienter bhdge..

37. PfotithecadiMg tIh original lirense 6pir.ltioo date, titnc;4 authority

for .te.P, - f. at, and 9F chall e.pive Juno 30, 1980.

Bac Iat tsttit, oper t lOn a udeI ri ce no. tMUNC-"L-.O nay not proceed onree, the

op.rIti nc . re..Ondoatd in fuTl.cospLI• .. with ewo i Tnit W•ato Quality
COntrol Callmeeion bltOglaion..

29. Croand an., eampleny ihall bh AS optCifitd.hy ef NID letter dated January

31, 19719 igted by Mr. Ton A.goa., or .. spocified by .n approved grouod

wator dilcharge plan.

40. Oroinage and ron-off from corse toiling* eands prior to backtitling ehalt

be collected aold.etotnned to tailinga pond or toarse teilirlle shod$ *hall

be otared co+re .eopo.e drjien directly co the tailing. pond.

0O/2 1/19

MlOWS y

11/05/10

Of1/29129

Deleted f1/0/73

emitted 210i/111

Deleted 06/08/10

f. Effectt

Io iffect

1. itf(.t

Hndified O6/ZA/to0

01130/81 (Stn 043, 4A)

Modified 06/12tM
MOl/81 (S.4 04), 44)

On Litfoot

Vichaorge Pla.
Sobmitted il/01/80

I1 fl.ot9

01/29/79

01119119

of/I9/19

61/210171

0 / 29/I9

?a.e h of 5



TABLE A.3.1 LICENSE BACXCAOUND DATA

LICEOSt CONDITION

A. Th.lcene haell c..Piy n-b ch. IPA 4.0 CUs 90 t.nd-rde .doci.6
..oob., 1, 1960: rrop.c(inn .- Iuc a... Iicon .1 75 aillorrs to

the .1ooS body. Y$ *,I%1-.u .. the thyroid. .nd 25 ti~r~ o .nY
*that organ of .n bar of the Public as a reswt o( planned dtacbarjn.
.1rdo~io sa.ur .~1. rad.n ..d 01. daughter. unrd To .0..0 'ibi
£ccdition the Di ...... an, requaire the Io. .. ... .o topr. at dnot,. .. .d
-I.1.. its. b. . . -9.-o~nd is Part 6. 0. S. Mait 6,dia0ton Pre .... on
Sjufa.iCons.

App .... d .oos. go..hintg- plaota. 0.8 will tailinSg.-sevotesnt
practices say ho subject to revisi05 is accordau.ncb witl() tbe con-
cl-ions of the final Centriic-Evironeaautal Ispact Statoseant an Uraniwn
Milkn 1 presently being prepared by theV.11. Obrlw.r *oSlocory Comiooon
(2) tso IVren.i 91H T-I.io

8  
Uigs. Cannro At of 1978. (3) and *rny

rnnoolno So New nnuo .8,0 c" ProOCniuo. R.Sguln ci. and tb.e oiot'
finding* based o. a t.,ico by the Ciniioie *left a"d tb report# of the Dinsooo'.-

*icsahacl Cnco.lt acts.

43. 1oosI 1c dcc.!..f mi.. bseubfilling identified in He-#,. candlici. 31 is
boroby X.e*0.44 froe. J"6 30, 19110 to January SI, 1961.

'4. ISnOnpoEc date for si.. b6uh,iinig identified in I -.o.. cundifuon 31
is .r..by intended Crc. January it. 19611 10 June It. ti0ll

bS. The agtaironCo dub for aid@ bacb~illina identified inCcabnn.. conditions 37, 4). and
44 Is hereby attended fros, June IS. 1961 toc .... ury 31. 1962.

E!trCTive DATE C0101T STATUS

04/124/80

06/24/40

04/15186

060.50 0")0/S

1~. z044)

Cr1rooo Asn.ndwancft io -IO

pag. al 01



TABLE B1.1

1980 Population Data for the United State:, New Mazico,

McKinley County and Gallup, New Mesico 
t
m

Location

United Statre

New Nexico,

McKinley County

Gallup

105o

151,326

621

28

1 961

179,

Lation (Thousands)

0 1970

323 203.212

951 1.016

37 43

14 15.

1980

226,505

1.300

55.

18

Percent Increase

150-60' '60-70' '70-80'

18.5 13.3 l. 5

39.6 6;. 30.0

34.8 16.1 27.1

54.9 3.5 24.7

(I) University of New Mexico, 198).



TABLE BI.2
1979 Population Projections")

(Thousands)

Location 1980 1985 1990 1995 2000

New Mexico .1,270.7 1.408.7 1,546.0 1,673.2 1,790.6

McKinley County .61.5 72.7 83.9 94.3 104.0

Valencia County(2) 55.2 64.1 73.1 81.7 90.3

San Juan County 79.2 94.8 110.8 126.6 141.8

Callup(3) 26.7 NA) 36.4 NA 45.1

(1)University of New Mexico, 1981.

(2).Recently divided into Valencia and Cibola counties.

M
3
)Projections for Gallup include the city and a three-mile urban
fringe.

4)Not available.



TABLE B1.3

1980 Empl, 'vment Data
For New, Mexico and McKinley County

11
)

Cat egory

Civilian Labor Force

Employment

U, Jmp lo~ nt.

Nona•grcultural wag e
and Salary

manufacturing

Mining

Cons! ruct ion

Transportation and
Utilities

Wholesale and Retail
Trade

Finance, Insurance,
Real Estate

Services and

Miscellaneous

Coverrment

New Mexico

542.000

502,000

40,000

Percent of County
McKinley Co. Civilian Labor.Force

462,300

34,300

29,500

30,200

28.400

103,100

21,000

91,300

124, 00

18,796

17,250

1 ,546

19.621

899

4.685

778

957

4,024,

387

3,106

4,78.5

100

91.8

8.2

County Percent
of State

3.5

3.4

3.9

104.4(2)

4.8

24.9

4.1

s. I

21.4

2.1

16.5

25.5

2.6

15.9

2.6

3.4

3.9

1.8

3.4

3.8

(I) University of New Mexico, 1981.

(2) The nonagricultural wage and salary statistic is compiled on a place-of-employment basis and the
total civilian labor force statistic is compiled on a place-of-residence basis. Thus the total
ninber of nonamricultural ware and salary employees may be areater than the total civilian labor
force reflecting employees holding more than one job and omployeei workins within the county hut
reaiding elsewhere.



TABLE B5.4

New Mexico and lcKinley County

Per Capita Personal Income for Selected Years(l)

(Dollars)

Year McKinley Co. Rev Hezico U. S.

1950 840 1.117 1.496

1959 1,604 1.914 2,161.

1969 1.988 2.848 3,708

1979 5.393 7,082 8,773

(1) Univtraity.of New Mexico, 1981.



TABLE B1.5

Land Use In McKinley County, New Mexico; 1974(0)

Percent
Classification Acres Square Miles of Total

Inland water(2) 3,521' 5.5 .1

Urban and Buildup(3) 18,703 29.2 .5

Roads(4). 34.545 22.7 .4

Irrigated Cropland 5,440 .8.5 :.2

Dry Cropland 12,20u 19.) .3

Defense(5) 22,119 34.6 .6

Parks, fish ,and wildlife(6) 15,186 23,7 .4

Commerical timber(7) 260,454 407.0 7.5

Non-commercial timber and
wuodland(8) I,b49,717 2,577.7 47.2

Rangelands(9) .1,493,155 2,333.1 42.7

TOTAL '3,495,040 5,461 100

(1) New Mexico State Engineer, 1975.

(2) Inland water areas in New Mexico include only lakes and reservoirs
with 40 surface acres or more. There are no streams in the state
that meet census criteria of 660 feet or more in width.

(3) Urban and built-up areas include land subdivided for residential
and industri'al use as well as cities,*villages, and other built-up
areas of more than 10 acres.

(4) The area for roads does not include roads in parks, military reser-
vations, fish and wildlife refuges, or urban and built-up areas.

(5) Some of the defense lands ace also used for grazing.

(b) The areas for parks, fish and wildlife include state and national
parks and lands administered by the U.S. Bureau of Fisheries and

.Wildlife, and the New Mexico State Came and Fish Department.

(07) Commercial timber areas include land that is capable of producing saw
timber and is not withdrawn from timber utilization (e.g.. wilderness-
areas) and is economically available. Practically all the commercial
timber areas are also used for grazing and recreational purposes.

(8) Non-commercial forest and woodlands include: productive-reserved (as
excluded from commercial timber, footnote 7); unproductive non-reserved (incapable of yielding crops of industrial wood because of
adverse site conditions, also, pinon-juniper areas); and unpro-
duct ive-reserved (such as unproductive forest and woodlands in
wilderness areas, etc.).

(9) Rangeland areas include land that supports grass, shrubs, and brush.
Rangeland does not include cropland that may be used for grazing.



TABLE 81.6

Populations of Consaunities Within

The 80 km (50 Hile).Radius Area, 1980(t, 2)

Community 
1980 Population

San Juan County

Naschitti (division(
3

)) 1,925.

.McKinley County

Crownpoint (division) 10,541

Gallup 
18,161

Zuni (division) 
6,857

Cibola County

Milan (village (4)) 3,747

Mo University Of New Mexico., 1981.

(2) 1980 population totals are not currently available for very small

communities,

(3) Includes the community population and the population in the sur-

rounding area.

(4) Includes the population within the village limita only.



Table B2.1

Annual Relative Frequency Distribution"I)

Gallup, New Mexico
January, 1976 - December, 1980

Class A Stability- Extremely Unstable Conditions

SPEED (KTS)

DIRECTION

N

NNE

HE

'EN

E

ESE

SE

SSE

S

ssw

SSW

WSW
WS

WNW

KW

TOTAL

0- 3

.. 000678

.000565

.000678

.000226

.000678

.000973

.000452

.000226

;000747

.000452

.000792

.002262

.001357

.001018

.000452

.011556

4 - 6

.000411

.000342

.000411

.000137

.000411

.000479

.000274

.000.137

.000342

.000274

.000479

.001370

.000872

.000616.

.000274

.,006779

7 - 10

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

000000.

.oo0ooo

11 - 16

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

17 - 21

.000000

.000000

.000.000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

S000000

.000000

.000000

.000000

S.000000

>21

.000000

iO0OO00U

,000000

.000000

.bO00000

.000000

.000000

.000000

;000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

TOTAL

.001089

.000908

.001089

.000363

.O01089

.001453

.000726

.0003b3

.001.08

000726

.001271

.003631

.002179

.001634

.000726

.018336

(1) U.S. Department of Commerce, 1981
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Table B2.1
(Continued)

Annual Relative Frequency Distribution(1)
Gallup, New Mexico

January, 1976 - December, 1980

Class B Stability - Unstable Conditions

SPEED (KTS)

DIRECTION

N

NNE

WNE

ENE

E

ESE

SE

S SE

S

5W

SW

WSW

W.

WNW

TW

TOTAL

0 - 3

.0o4677

.001720

.003783

.002408

..002408

.000826

.001582

.001720

.002477

.002407

.003027

.005984

.006466

.002958

.003990

.001926

.048356

4- 6

.002123

.000753

.001575

.001096

.001096

.000411

.000685

.000753

.001233

.000890

.001507

.002671

.003014

.001370

.001781

.O00753

.021712

7 - 10

.000822

.000548

.000753

.000753

.000753

.000274

.000411

.000342

.000959

.001027

.001986

.002466

.002260

.001233

.000822

.000822

.016233

11 - 16

.000000.

.000000

.000000

.000000

.000000

.000000

,000000

.0oooo0

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

17 - 21

.000000

.000000

.000000

.000000

.000000

.000000)

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

. >21

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

*.000000

TOTAl.

.007b23

.003021

.006 112

.004257

.004257

.001510

.00267d

.002815.

.004668

.004325

.006520

.031121

.011740

.0055b6

O0)6592

.003501

.086301

(1) U.S. Department of Commerce, 1981
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Table B2.1
(Cont inued)

Annual Relative Frequency Distribution(1)
Gallup, New Mexico

January, 1976 - December, 1980

Class C Stability - Slightly Unstable Conditions

SPEED (KTS)

DIRECTION

N

NNE

NE

ENE

F

ESE

SSE

S

S SW

SW

WSW

W

WNW

MW

NNW

TOTAL

.0 - 3

.000989

.000973

.001300

.001329

.000594

.000226

.000170

.000226

.000107

.000848

.001482

.002233

.002 1 32

.001103

.000537

.000424

.015274

4-6

.002397

.002123

.003151

.003219

.001438

.000548

.O0411.

.000548

.001712

.002055

.003356

.005411

.004932

.002671

.001301

.001027

.036301

7 - 10

.002466

.001507

.001644

.003767

.002055

.000548

.000753

.000890

.002740

.003836

.006575

.009726

.006027

.003288

.001301

.000959

.048082

11 - 16

.000205

.000205

.000274

.000205

.000205

.000068

.000137

.000068

.000753

.001712

.004110

.004521

.003151

.001096

.000479

.000068

.017260

17 - 21

.000000

.000000

.000068

.000068

.000000

.000000

.000068

.000000

.000274

.000342

.001849

.002466

.000548

.000205

.000068

.000068

.006027

>21

.000000

.000000

.000000

;000000

.000000

.000000

.000000

.000000

.000000

.000274

.000753

.000411

.000068

.000000

.000000

.00000

.001507

TOTAL

.006058

.004809

.006437

.006589

.004 292

.001 391

.001539

.001733

.006 18b6

.009067

.018126

.024 768

.016858

.008363

.003688

.002547

.124452

(1) U.S. Department of Commerce, 1981
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Table 82.1

(Continued)

Annual Relative Frequency Distriburion"l)

Gallup, New Mexico
January, 1976- December, 1980

Class D Stability - Neutral Conditions

SPEED (KTS)

DIRECTON 0 - 3 .4 - 6 7 - 10 11 - 16 17 - 21 >21 TOIM.L

N .001143 .002055 .004178 .003425 .000205 .000137 .011143

NNE .000831 .001301 .003493 .002603 .000205 .000068 .008502

NE .001143 .002055 .003356 .002397 .000068 .000000 .009020

ENE .001181 .002123 .005890 .003356 .000479 .000068 .013099

E .000914 .001644 .004658 .002945 .000685 .000068 .010914

ESE .000533 .000959 .001438 .000822 .000068 .000068 .003890

SE .000381 .000685 .001507 .001370 .000274 .000068 .004285

SSE .000838 .001507 .003288 .003082 .000753 .000205 .009674

S .001715 .003082 .010137 .007055 .001027 .000342 .023358

SSW .001631. .002740 .012877 .010959 .002808 .000685 .031699

SW .002240 .003836 .020137 .029384 .008630 .003288 .067514

WSW .002286 .004110 . . .018151 .032466 .012945 .004452 .074409

W .001410 .002534 .009658 " .015479 .004452 .001164 .034697

WNW .000762 .001370 .003425 .00t233 .001644 .000205 .013639

NW .000381 .000685 .002466 .003630 .000548 .000137 .007847

NNW .000419 .000753 .001507 .001233 .000342 .000000 .0042 55

TOTAL .017808 .031438 .106164 .126438 .035137 .010959 .327945

(1) U.S. Department of Commerce, 1981
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Table B2.1
(Continued)

Annual Relative Frequency Distribution(l)
Gallup, New Mexico

January, 1976 - December, 1980

Clasa E Stability - Slightly Stable Conditions

DIRECTION

N

NNE

NE

ENE

E

ESE

SE

SSE

S

SSW

SW

WSW

0 - 3

.000000

.00000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.0o0600

.000000

.000000

.000000

.000000

.4 -6

;001027

.001918

.001849

.001575

.002123

.001575

.002329

.001918

.004247

.003014

.003425

.004041

.001918

.000822

.000685

.000137

.032603

SPEED

7 - 10

.003082

.002397.

.002055

.002055

4001781

.000890

.060753

.001712

.007808

.007740

.009932

.007671

.003562

.002055

.001096

.000959

.055 548

(KTS)

11 - 16

S.,000000

.000000

.000000

.000000

.000000

.000000

.000000

,000000.

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

17 - 21

.000000

.000000

.000000

.000000

.000000

.000000

.9000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

>21

.000000

.000o00

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

..000000

.000000.

.000000

.000000

.000000

,000000

.000000

TOTAL

.004110

.004315

.003904

.003630

.0039.04

.002466

.003082

.003630

.012055

.010753

.013356

.011712

.005479

.002877

.001781'

.001096

.088151

WNW

NNW

TOTAL

,Nw

(1) U.S. Department of Commerce, 1981
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Table 82.1
(Continued)

Annual Relative Frequency Distribution"I)
Gallup. New Mexico

January. 1976 - December, 1980

Class F Stability - Stable and Extremely Stable Conditions

SP99D (KTrS)

DIRECTION 0 - 3 4 - 6 7 - 10 II - 16 17 21 >21 TOTAL

N .013542 .003562 .000000 .000000 .000000 .000000 .017103

NNlE .013870 .003562 .000000 .000000 .000000 .000000 .0 17432

NE .027412 .007123 .000000 .000000 .000000 .000000 .034535

ENE .020902 .005411 .000000 OO000 .000000 .000000 .026313

E .029577 .007260 .000000 .000000 .000000 .000000 .036838

ESE .017393 .004315 .0000000 .000000 .000000 .021708

SE l .014268 .003493 .000000 .000000 .000000 O0O00O .017?61

SSE ..017777 .004589 .000000 .000000 .000000 .000000 .022 36b

S .032127 .007671 .000000 .000000 .000000 .000000 .039798

SSW .017064 .004315 • .000000 .000000 .000000 .000000 .021379

SW .022272 .005685 .000000 .000000 .000000 .000000 .027957

WSW .028385 .007466 .000000 .0000 .000000 .000000 .035851,

W .015830 .003904 .000000 .000000 .000000 .000000 .019734

WINW .004687 .001233 .000D00 .000000 .000000 .000000 .005920

"W .003385 .000890 .000000 .0000 .000000 .000000 .004276

NNW .003906 .001027 .000000 .000000 .000000 '0000U0 .004934

TOTAL . .282397 .071507 .000000 .000000 .000000 .000000 .353904

(1)U.S. Department of Commerce, 1981
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Table 82.1
(Continued)

Annual Relative Frequency Distribution(l)
Gallup, New Mexico

January, 1976 - December, 1980

All Stability Claasea Combined

SPEED (KTS)

DIIRCT [ON

,N

NNE

NE

ENE

E

ESE

SE

SSE

S

SSW

SW

WSW

W

NKW

TOTAL

0 - .3

.021370

.018900

.030075

.024971

.026680

.015795

.015050

.017521

.035080

.025245

.033924

.046025

.032199

.014845

.010567

.007711

.375959

4 - 6

.011575

.010000

.016164

.013562

.013973

.008288

.007877

.009452

.018288

.013288

.018288

.025068

.017123

.008082

;005616

.004041

.200685.

7 - 10

;010548

.007945

.007808

.012466

.009247

.003151

.003425

.006233

.021644

..025479

.038630

.038014

.021507

.010000

.005685

.004247

.226027

11 - 16

.003630

.002808

.002671

.003562

.003151

.000890

..001507

.003151

.007808

.012671

.033493

.036986

.018630

.007329

.004110

.001301

.143699

17 - 21

.000205

.000205

.000137

.000548

.000685

.000068

.000342

.000753

.001301

.003151

.010479

a015411

.005000

.001849

.000616

.000411

.041164

>21

.000137

.000068

.000000

.000068

.000068

.000068

.000068

.000205

.000342

.000959

.004041

.004863

.001233

.00o205

.000137

.00000

.012466

TOTAL

.0474b6

.039927

.056856

.055177

.053803

.028261

.028270

.037315

.084464

.080793

.138856

.166367

.095692

.042311

.026732

.017711

1.000000

(1). U.S. Department of Commerce, 1981

Page 7 of 7



Table B2.2

Wind Speed Distribution By Month
United Nuclear Corporation

Church Rock

May. 1977 -April,. 197801)

1977 1978
Win4 Speed

(mph) June July Aug Sept Oct Nov Dec Jan Feb iar

* 0-3 31.7 35.2 41.9 45.5 44.9 54.3 62.1 66.5 68.1 44.5 28.7 29.3

4-7 25.2 23.1 37.7 27.2 33.9 25.9 22.8 22.6 21.0 26.4 26.0 23.7

8-12 32.7 32.1 20.0 25.2 20.7 15.9 10.8 9.8 9.3 24.5 33.8 34.5

53-l8 5.1 8.6 0.' 2.2 0.3 3.5 3.3 0.6 1.0 4.6 9.9 51.0

19-24 3.8 1.1 0.0 0.0 0.1 0.7 0.0 0.4 0.3 0.0 1.0 1.7

Over 24 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

(i) UNC Mining and fillinu. 1981d



Table 52.3

Percent Wind Direction Discribut i.)n By Month
United Nuclear Corporetion

Church Rock
May, 1977 - April, 1978(1)

Wind
Direct ion Ma_., June July Aug

N.

NNE
HNE

ESE

SSE

S

SSW

WSW

WS

WE

WNW

WNW

10.6
3.7

17.5
1.0
1.0
0.4,

2.3

1.0

'.9

18.,
26.7

5.7
3.0

I.9
0.6

11.8 IS.a 9.6
5.7 6.2 10.3

14ý9 10.4 16.3
1.2 3.1 2.7

0.8 4.0 3.6
0.1 2.5 1.1
2.6 10.1 2.3
..2 7.2 ).2

5.8 11.4 -9.2

20.5 11.1 12.9
22.4 6.2 1i.9
4.0 2.9 4.6
4.0 2.4 3.2
1.7 1.7 2.3
2.5 2.8 ).2
0.7 2.2 3.6

1977

Sept Oct Nov Dec

5.5 19.) 27.5 7.4
17.7 21.9 25.0 13.0
15.5 7.7 11.0 36.6
0'1 2.2 0.6 2.5
4.7 1.9 0.9 0.8

1.0 3.3 0.9 1.0
13.9 1.1 3.1 0.8
0.0 6.6 1.3 2.1
8.1 2.9 4.3 2.9
8.6 18.2 13.0 17.6

17.0 6.2 8.7 9.6

0.6 3.5 1.7 3.4
5.1 2.6 3.3 0.6
0.3 0.9 .0.6 0.4
1.8 0.2 0.0 0.2
0.0 1.3 0.2 I.0

Jan F.b Mar Ant

21.8 2.3 1.6 1.9
29.6 12.7 17.6 8.5
17.0 18.6 16.4 13.8
0.7 2.6 1.4 0.9
2.7 0.1 0.8 0.3
0.6 0.9 0.6 1.7

1.2 3.1 1.6 2.4

2.2 1.6 0.5 3.3
2,3 1.4 3.4 3.9
8.4 20.5 20.0 , 26.9
5.0 27.3 28.9 23.9
3.6 3.2 2.7 3.4
.2.0 2.9 3.5 3.0
1.2 1.3 0.6 1.5

1.0 0.9 2.2 2.8
0.3 0.4 1.4 2.0

1978

(1) United Nuclear Corporation, 1981d



Table B2.4

Percent Wind Direction and Speed Dietribution.

United Nuclear Corporation
Church Rock

Kay, 1977 - April. 1978(1)

Wind
Direct ion

N

NNE

WE

ENE
EN

ES E

SE

SSE

S

SSW

SW

WSW

W

WNW

NNW

0-3 4-7

4.4 3.6

10.6 1.8

14.1 1.4.

1.3 0;2

1.0 0.5

0.6 0.4

1.8 1.4

1.1 0.8

2.1 2.0

3.3 5.9

2.0 4.6

0.8 1.2

0.7 1.1

0.2 0.5

0.6 0.8

0.4 0.4

Wind Speed
(mph)

8-12 13-18 19-24 Over 24

2.6 0.2

1.5

0.6

O.1

0.3

0.1

0.6

0.3 0.2

0.8 0.1

5.2 1.7 0.3 0.1

8.0 1.9 0.4

1.1 0.1

1.0 0.3

0.4

0.4

0.3

Percent
of Total

10.8

13.9

16.1

1.6

1.8

3.1

3.8

2.4

5.0

16.5

16.9

3.3

2.9

1.1

1.7

(1) United Nuclear Corporation, 1983d



Table 82.5

M4onthly Means and Extreme$ of Te'perature (F)

Gallup. New 9exico(
1, 1938 - 1960

me a
month vaihy Mminuiu

January•

February
.4 rch

April
May

Juae

July

August

September
October

November

Decembei
Angua| Mean
And ELtreme
Values

42.7

46.2
52.6

63.3

72.9

83.3

81.2

79.2

67.2

53.1
45.6

64.8

He an
Daily Ninimu

13.9

17.5

22.9

31.0
31.6

4.5.6

52.9
52.6

'4.9

33.5

19.9

14.5

32.2

28.6
32.1
37.9
46.9

55.2

64.5

70.0

68.2
62.0

50.4

36.4

29.9

48.5

* Record
Mean Daily Highest

65
69
75
83

95

99
99

97:

.99
87
73

65

99

Record
.Year DailZ Lowest

1954(2) . -18

19)7 -23

1946 -6

1943 S

1946 IS

1956 24

.15 36
1954 26

1950 14

1953 12
1953(2) -15

1949(2.). " 17

Year

1955(2)

1951

1948

.1945

0953

1950

J3949
1948

3950
1949

1945

July
1958(0)

February
-23 .1951

(I) U.S. Department of Commerce. 1972

(2) Also on earlier datesa. ontha. years.



Table 52.6

monthly and Annual Average
tRelative Humidity(l)
Callup. Nev M4exico

AVERAGE MONTHLY

MONTH PERCENT RELATIVt HUUMIDIT'Y

January 75

Tabruary 65

March 52

April 50

ay 33

June 42

July 50

August 55

Septeaber 55

October 50

November 55

December 70

ANNUAL 54

(1) U.S. Department of Comra-rce. 1968



Table 82.7

Annual N4nnthly Precipitation

Gallup, ,eu MRsicu(3
3

1938-1960

Precipitation Totals (Inches)
Snow Sleet Meaan No. of Day,.

Greatest Maximum Greatest Precipitation Eq,.als
Mean Daily year mean Monthly Yea.r Daily Year or Exceeds 0.1 InchMonth

January

February

Mlirch

April

may

June

July

August

September

October

November

December

.Annual Average
And Extreme
Values

0.64 . 0.62 1952 5.7 12.0

0.69 .0.93 1948 5.7 15.0

0.78 1.09 1954 5.9 17.8

0.65 0.83 1952 2.1 9.5

0.55 0.60 1954 0.3 3.0
0.46 0.94 t952 0 0

1.74 1.90 1954 0 0

1.81 1.27 1947 0 0

1.05. 1.64 1941 (3) (3)

1.00 1.50 1941 (3) (3)

0.51- 0.60 1940 2.2 i6.5

0.77 0.75 1955 6.8 15.5
July

10.65 1.90 1954 28.7 17.8

1960 6.0 1945

1939 6.D 1942
1945 5,0 1945(2)

1945 . 5.0 1945

19'4 3.0 1944

0

-- 0 --

-- 0

1945 (3) 1945
1959(2) (3) 1959(2)

1952 5.0 1952

1941 8.0 1955

March Dec.
1945 8.0 1955(2)

3

5

2

3

2

2

4

5

3

3

2

3

3)

(I) U.S. 0ypartmeat of Comerce 1972

(2) Also in earlier years

(3) Less than 0.01 inches



TABLE A3.1

t!SCS Cngzing Station rlatsal)

Cage Number

Title

Location(2)

Period of Record

0q395350

Puerco Riv-r near
Church Rock, W.M

Sec 17, T16N, R16W

10/77 to Present

0939550o

Puerco River at
Gallup, NM

Sec 16, T15N, RISW

6/40 to 746,
9/77 to Preent

558

9.67

N12,000

No flow

Orainare Area (mi
2

)

Average fischarxp. (cfs)

Maximm t)i~charte icfO)

Minimum Dincharge (cfO)

193

8.25

450

1..1

(I)I.s. Geolngical Survey, 1`981.

(2)rGa! locations shown in Figure R3-2.



TARLE 83.2

PipelIine~ Cannvn iO-Year Precipitationr
Arn~unts A nd Poa.it Di x.charger,~

STORM4 flIATION
(HWKS )

PRECIPITATION
CI NCitFS)

1.6

PEAK DISCHARGE

2,351

1,711

6

24

2.1

2.7

(I L.S. Department of C-',.,,rc,., 1973.



TABLE R13.3

100-YEAR Floodplain Characteristics

CHANNEl. 8ITTOM
CROSS ELEVATION

SEtTION| ) (FEET)

6878.0

2 6R86.0

3 6935.0

4 6922.0

5 6924.0

S6929.0

7 6939.5

8 694R.0

9 6945.0

10 6948.0

H 6946.7

12 6947.2

13 6949.6

14 6952.0

15 6954.5

Ih 6964.3

(I) tI rcis sect ion Incat ions

(2) SAI,1q80a.

WATER SURFACE
EI.EVATION

(FEET)

6881.5

6890.5

6922.1

.6926.3

6929.9

6933.5

6945.4

6950.7

6046.1

694 9.9

6949.1

6949.5

6951.5

6453.,1

6957.1

6965.4

TOP
••IDTH

(FEET)

62.7

43.3

184.1

238.7

46.2

36.7

116.1

405.4

141.8

184.2

264.1

.433.4

413,4

458.1

CHANNIEL
VELOCITY

(FPS)

14.1

20.3

9.6

14.0

12.3

20.3

10.6

7.3

17.8

7.8

7.1

8.2

8.1

7.1

6.7

5.8

ELEVATION OF
TOE OF DA9(2)

(FEET)

N/A

6936

6940

6941

•6939

6942

6950

6955

6960

6960

6948

6949

6956

6956

N/A

N/A

shown .n Fizure R3-4.



'AKI . 3.1 4

Rs,.uslts ,if W.,I,r ,),al tiy Anaivsis - L.,cat ion m-I 1 .2)

PARAMTER UN ITS 4/8(0 5/8(5 h/(1 7180 8/80 1/0 79 1/80 I1801 12A0 I;F1 2/I I/TsI -

FLOW GPm 2(182.6 1050.0 1104.8 1097.2 1076.6 1029.4 1013.0 1039.0 1018.0 1054.9 I067.4 1038.5

TEMPERATURE C 11.8 12.8 16.0 20.2 2.3.1 2U.8 16. 10.8 10. 8.75 7.25 .6.9

TOTAL
S1USP'ENDED

SOLIDS

TOTAL

LI(ANIL!M

TOTAL
1(ADIIIlI-2,26

DIISSOLVED
RADIUMl-226

ZINC.

MOLYBDENUM'

VAIIADtUH3

SELENIUM

PH

CHIEMICAL
oxy(AN
D3EMAND

mg/I 9.06 2.95 3.33 2.45 3.29 3.89 4.12 4.15 4.98

mgU/1 0.43 0.81 0(.81 1.07 1.04 1.15 1.02 1.28 1.77

pCi/I 15.04 2.86 3.88. 2.39 1.59 2.35 2.66 2.70 2.76

1pc i/I 0.93 01.71 0.90 0.59 (0.14 0.27 0.33 0.30 0.26

8.46 7.09 7.15

2.08 1.57 1.47

5.41 5.12 5.96

(1 19 0. 2.5 0.31

mR/1 (0.1753 (0.0140 11.0252 0.0245 0.0350 0.0262 0.0471 1.0478 0.0493 0.0289 0.0389 0.0249

rg/I 0.0131 0.0056 0.0138 0.0095 0.0248 0.0134 0.0100 0.0•O96 0.0070 0.0052 0). 0063 0.0096

mng/ 0.0177 0.0158 0.0072 0.0224 0.0176 0.0219 0.0170 0.0140 0.0150 0.0124 0.0158 0.0223

mrg/I 0.0404 0.0671 0.0519 0.0505 0.0730 0.0581 0.0540 0.0620 0.0699 0.0551 11. o591 0.067

S.U. 8.08 8.16 8.37 8.17 7.84. 8.04 7.93 8.05 8.09 7.71 7.73 7.77

mg/I 6.69 2.23 6.98 4.95 1.97 9.4) 3.50 1.81 4.42 9.87 7.18 5.60

(2) NPDES Quarterl y Discharge Monitoring Report, values shown are m...ans for the month

(21 Location shown on Fipure 83-7.



TABLE 83.5

Re.sults of Wit~er Qual itv, Analysis Lncar ion M-2( 1.2)

PARaXETER UNITS 4/80 5/80 6180 7/80 8/80

FLOW GPM 150(3) 150(3) 1500) 171 187

TEMPERATURE C 30.0 13.8 16.6 19.8 21.7

9/80 10/80 22/8t 12/80

IS0( ) 335 373 227

23.5 20.0 14ý.O 12.0

141 307 388

9.5 7.7 8.3

TOTAL
SUSPENDED
SOLIDS

TOTAL
URA ItUM

TOTAL
RADI.M-226

DISSOLVED
RADIVM-226

ZINC

MOLYBDEN1UH

VANADIUM

SELENI[U

pH

CHEMICAL
OXYGEN
DEMAND

mR/I 4.63 5.87 3.42 3.16 3.83 2.84 7.32 6.38 13.11 .13.09 12.02 11.24

mgU/I 0.42 0.77 0.90 0.87 0.45 0.64 1.09 1.33 1.09 0.80 0.99 0.95

pC i/I 3.40

pCi/1 2.10

2.40 2.90 3.78(4) 3.57

1.60 3.00 4.88 , 4.51

3.03 9.61 13.82 12.39 10.7 6.59 8.19

3.20 5.14 6.02 1.70 3.79 . 1.73 0.98

mg/I 0.0094 0.0149 0.0113 0.0128 0.058 0.0219 0.0212 0.0199 0.0223 0.041 0.0162 0.0219

-?/1 0.010 0.005 0.005 NR(5) NR 0.6001(3 0,003(3) NR O.oo1(3) 0.00260) NR

mg/I 0.0415 0.0463 0.083(0) NR NR 0.00203) 0.079(3) NR 0.096E(3) 0.121(3) NR 0.120(3)

mg/I 0.006 0.015 0.002(0) NR MR 0.155(3) <0.001(3) NR <O.OOI(3) 0.017(3) NR o.oo1(3)

S.U. 8.25 8.46 8.50 8.41 8.33 8.64 8.48 8.51 8.67 9.32 8.27 8.37

mg/I 12.50 14.63 16.83 10.95 7.36 9.90 6.70 2.55 1.88 2.70 . 1.55 2.30

(I) NPDES Quarterly Oishcarge Monitoring Report. Values shoirn are means for the month except as noted.

(2) Location is at OCR plant prior to discharge into North Fork Puerco River

(3) Maximum Value Reported.

(4) Minimum Value Reported.

(5) KR Hot Reported as sample is required once per quarter



TABLE B3.6

NPDES Monitoring Requirements And Discharge Limitations(l)

SAMPLING LOCATION 4-2

EFFLUENT CHARACTERISTICS

Fl.ow-ml/Day f(.:D)
T er erature
Total Suspended Solids
Chemiical Oxygen Demand
Radium 226 (dissolved)
Total Radium 226
Total Uraniurm
T'ta! Zinic
Total M, Ivbdenum
Total Sp len i it

Total Vanadium
pH

DISCHARGE LIMITATIONS

Daily Avg Daily Max

N/A N/A
N/A N/A

20 mg/I 30 mg/I
100 mg/I .200 mg/I

3 pCi/I 10 PCi/I
10 pCi/I 30 pCi/I
2.0 mg/I 4.0 mg/l
0.5 mg/i 1.0 mg/I
N/A N/A

N/A N/A
N/A N/A

0>6.0, <9.0)

MONITORING REQUIREMENTS

Measurement Sample
Frequency Type

Continuous
I/week
I/week
I/week
I/week
I/week
I/week
I/week
1/3 month
1/3 month
1/3 month
I/week

Record
In Situ.
2

4
-11r. Composite

24-Hr. Composite
24-Hr. Composite
24-Hr. Composite
24-Hr. Composite
24-Hr. Composite
24-Hr. Composite
24-Hr. Composite
24-Hr. Composite
Grab Sample

SAMPLING LOCATION M-0(2)

EFFLVENT CHARACTERISTICS

FP ow-ml
3

/Dav
Temperat lrre
T'tal Stpendecd Solids
Chemical Oxygen Dn-ind
Total Zinc
YDissolved Radium 226
T'tal Radium 226
Total Uranium
Total Molybdenum
Total Selenium
Total Vanadium
nH

DISCHARGE LIMITATIONS

Daily Avg Daily Max

MONITORING REq2 IRlEMNTS

Measurement Sample
Frequency Type

(3) MGD
(3)"F ,

20 mg/I

0 mgll100 mg/I

(3)pCill

10.0 pCi/I(3)MR/1I
(

3
)mg/I

(3),K/I

(3)mgl/

(>6.0.

(
3
)MGD

(3)'F
30 mgR/

200 mg/I
1.0 mg/I
3.3 pCi/I

30.0 pCi/I
2.0 mg/I

(3)mg/l
(3)mg/I

30)g/I
<9.0) .

Continuous
I/week
I/week
I/week

I/week
2/week
I/week

2/week
I/week
I/week
I/week
I/week

Record
Grab Sample
24-Hr. Composite
24-Hr. Composite
24-Hr. Composite
24-Hr. Composite
24-Hr. Composite
24-Hr-. Composite
24-Hr. Composite
24-Hr. Composite
24-Hr. Composite
Grab Sample

I) NPDES Ouartt.rlv Discharge Monitoring Report.

(2) Location shown on FiRure B3.7.

(3) Reported as recorded/analyzed.



Table B3.7

Surface Water Monitoring Results(I,2)

Site SW-3

Sample Groass Alpha Total Uranium Radium-226 Thorium-230 Lead-210 Po-210

Date pCi/I mg/I pCi/I pCi/I pCi/I pCi/I pCi/i"

12/12/75 857 1.943 1315 17.0 72.7 WD(3) No

6/11/76 937 2.55 1726 48.6 26.7 WD ND

12/22/76 968 2.34 1584 74.3 38.2 ND ND

8/18/77 945 0.850 575 17.2 8.0 "D RD

10/11/77 2Q5 0.9q 670 17.71 ND MD ND

1/25!78 235 0.96 650 4.7 11.7 MD No

4/4/78 3Rn 1.43 968 3.31 1.67 ND No

7/28/78 133 0.54 366 3.7 4.9 NI) NO

10/2178 211 0.58 393 3.1 <0.6 ND No

1/31/79 38 0.75 508 2.3 2.9 ND RD

6/15/79 350 0.66 447 6.7 oD ND oD

7116/79 383 0.71 481 2.5 37.8 ND HD

7/27/79 342 0.90 609 2.5 21.5 WD No

A/17/79 245 0.66 447 1.2 13.4 ND No

8/24/79 177 0.22 149 0.8 3.:6 ND No

8/30/79 317 0.76 515 1.3 3.8 13.7 No

9/7/79 290 0.70 474 4.4 8.4 11.O No

9/14/79 30q 0.14 95 2.8 8.5 30.1 NO

Q!21/79 130 0.26 176 4.4 6.5 34.3 ND

9'27/79, 394 0.81 548 5.6 4.0 No No

10/5/79 620 0.30 203 2.8 16.3 22.2 No

10111/79 327 0.77 521 3.3 14.0 17.7 ND

10/18/79 367 0.84 569 5.4 .11.4 4.1 N

11/9/79 425 1.09 738 8.6 16.7 ND NO

12/3/74 358 1.01 684 2.2 10.3 2 WD

113/80 260 0.86 582 0.8 5.8 2.0 WD

4;1!/80 55 1.01 684 2.7 5.4 <1.5 ND

7!18/80 564 1.32 894 1.9 17.5 ND ND

l0/29/80 348 1.16 785 0 3.1 9.3 ND

1/15/81 566 1.30 880 1.33-0.66 . 0.45+0.36 0.51.0.92 0•6,2

5/13/81 ND 1.33 900 1.06.0.40 . 2.00.7 0.92+0.98 6,8*7.5

1) See Figtire R3-7 for location.

(2) (INC Monitoring Program: ampling began 12/75 at two sites (SW-3, Sw-5); following breach,

five additional sites have been amspled.
Sampling frequency: semiannually (1975-19761; quarterly (8/77 to 6/15/79); weekly or biweekly

(7/79 to 10/79); quarterly after 12/79.

Sampling location: 1.5 miles upstream from mill at ford in road.
Sampling method: See Section C8.

(3) ND No Data.



Table B3.8

Surface Water Monitoring Resuits(l,2)
Site SW-5

Sample Gross Alpha Total Uranium
Date pCi/I mg/I pCi/I

Radima-226 Therium-230 Lead-hO0
pCi/I 1.pCi/I pCi/I'

12/12/75

6/11/76

12/22/76

8/18/77

10/11/77

1/2S/78

4/4/78

7128/78

1n/23/78

1/31/79

.6/13/79.

7/16/79.

7/27/.79

8/17/79
8/24/79.
812•1/79
8/36179

9/7/79

9/16/79

91.21/79

9/27179

1015/79

10/11/79
10/18179'

11/9/79

12/3/79.

1/3/80

4/I14/80

7/18/80

10/29/80

1/15/81

5/13/81

381

1440

1160

131

223

326

415

239

474

273

345

1678

201

172

211

201

264

162

100

191

288

330

239

411

384

280

II

507

395

485

No

1.372

2.44

2.36

ND

ND

1.04

1.24

0.72

1.30

0,87

0.72

7.49

0.56

0.54

0.20

0.62

0.65

0.20

0.31

0.34

0.15

0.89

0.77

1.14

0.97

0.80

1.12

1.25

1.35

1.32

1.53

929

1650

1600

NO

NO

704.

839

487

880

589

487

5070

379

.366

135

420

440

135
210

230

102

603

521

772

657

542

758

846

914

894

1040

6.2

11.1

62.6

2.5

3.6

1.3

3.2

2.2

2.3

1.5

2.4 1

546.0

3.0

(0.6

(0.6

2.3

(0.6

(0.6

0.6

<0.6

0.7

5.0

(0.6

1.4

0.7

1.1

<0.6

0.5

0.36

0.43+0.17

0.56+0.33

255

81.9

40.6

<0.6

ND

10.8

0.72

6.7

5.4

3.7

15.3

10.1

7.0

11.9

0.9

3.B

5.6

16.3

6.5

4.0

3.1

14.0

9.3

5.8.

15.9

.3.2

6.4

6.2

6.7

0.82-0.52

0.63.0.46

ND(3)

ND

HD

ND

NDHO

NONo

R1D

NOHO

No

ND

5.3

3.4

15.4

ND

4.7

27.3

3.8

NO

20

18.4

<1.5

45.0
1 .8. 1. 1

2.1* 1.1

(1) See Figure B3-7 for location.

(2) UNC Monitoring Program: sampling began 12/75 at two sites (SW-3, SW-5);'following breach,
five additional sites have been sampled.

Sampling frequency: semiannually (1975-1976); quarterly (8/77 to 6/15/79); weekly or biveekly

(7/79 to 10/79); quarterly after 12/79.

Sampling location: 5 miles downotream from mill at MM566 bridge.
Sampling method: See Section C8.

(3) No No Oata.



Table R3.9

Surface Water Monitoring Results(I-2)

Above the Falls

Sample Gross Alpha Total Uranium Radium-226 Thorium-230 Lead-210
Date pCi/I mg/I pC/I pCi/I pCi/I pCi/I

7/16/79

7/27/79

8/I 7/79

8/24/79

8/30/79

9/7/79

9/14/79

9/21/79

9/27/79

10/5/79

10/i 1/79

10/18/79

11/9/79

12/3/79

1/3/80

4/14/80

7/18/80

10129/80

1/15/ l "

5/13/81

209

337

263

337

307

114

497

3"0

266

342

341

336

397

421

212

64

491

372

461

ND

0.79

0.86

0.70

0.26

0.72

0.74

0.15

0.23

0.82

0.18

1.04

0.85

1.16

1.02

0.86

1.04

1.36

1.16

1.38

1.34

535

582

474

176

487

501

102

156

555

122

704

575

785

691

582

704

921

785

934

907

5.5

3.0

2.3

1.0.

3.8

3.5

0.9

4.1

3.8

1.5

4.7

1.8

9.0

2.6

1.2

2.7

2.1

0.77

1.12.0.24

1.04-0.39

19.3

21.5

14.1

7.2

0.9

8.4

15.5

<0.6

12.1

5.4

10.1

7.8

8.3

7.5

4.0

5.4

1.5

5.4

ND

ND

ND(3)

ND

ND

ND

17.2

38.4

57.5

42.4

ND

. 54.9

9.8

5.9

ND

3.0

7.2

<1.5

ND

0

ND

ND

(3) See Figure 83-7 for location.

(2)" UNC Monitoring Program: Sampling began 12/75 at two. sites (SW-3, SW-5); following breach,
• five additional sites have been sampled. "

Sampling frequency: semiannually (1975-1976); quarterly (8/77 to 6/15/79); weekly or biweekly
.(7/79 to 10/79); quarterly after. 12/79.

Sampling location: 0.5 miles upstream from mill at waterfall.
Sampling method: See Section C8.

(3) ND No Data.



Table 83.10

Surface Water Monitoring Reiult9(0,2)

8WS-25

Sample Gross Alpha Total Uranium Radiom7226 Thoriiur-230 Lead-210

Date pCi/I mg/I pC/l pCi/I pCi/1 pCi/I

7/16/79 122 6.49 4390 100.2 8095.5 ND(
3

)

7/27/79, 128 0.58 393 2.8 11.0 ND

8/117/79 185 0.55 372 <0.6 8.4 RD

8/24/79 M94 0.21 142 4.6 <0.6 ND

8/30/79 281 0.63 427 1.8 4.7 4.7

9/7/79. 224 0.67 454 1.2 10.3 24.5

9/I .'7 288 0.18 122 <0.6 4.7 6.6

9/21).'79 170 0.15 102 60.6 8.7 4.9

9/27/79 276 0.67 454 <0.6 13.7 ND

I0 1.179 327 0. 17 115 0l.9 6.2 3. 1

1011/179 289 0.85 575 0.9 11.7 5.8

10/18/79 R 7 265 0.85 575 <0.6 5.4 7.3

Il/I/79 4n5 1.13 765 1.3 77.9 ND

12/3179• 2q9 0.86 5A2 1.0 1.9 2.0

1/3/380 221 0.81 548 <0.6 6.4 4.3

4/ 1!-.818o 1.11 751 0. 4.3 3.7

7/iAR/0 %4q 1.36 921 0.5 19.5 ND

10/24/80 341 1.14 772 0.30 1.2 0

1/15/81 913. 1.36 921 0.41+0.20 ND ND

5/13/81 NI) 1.55 1050 0.14+0.27 ND ND

(I) Soe. Figure 113-7 for [ocation.

(2) UNC Monitoring Program: sampling began 12/75 at two sites (.SW-3, SW-5); following breach,

five additional sites have been sampled.

Sampling frequency: semiannually (1975-1976); quarterly (8/77 to 6/15179); weekly or

biweekly (7/79 to 10/79); quarterly after 12/79.
S.pline locitionn: 4.5 milpe downstrnam frnm mill at Pinedale Road Crossing

sa.pling mothod: See Section C8.

(3) ND No Dara.



Table B3.11

Surface Water Monitoring Results(1,2)
RWS-26

Sample Gross Alpha Totat l'rani- Radiurm-226 Thorius-230 Lead-210
Dlat e pCi/I mg/I I.pCi/I pCi/I pCi/I pCi/I

.7116/79

7/27/39

8/17/79

8/24!/79

8/30/79

Q17/79

Q914/179

9/23/79

Q!27/7.9

10,i! S/7q

IIV1 1/79

10/18/79

11/9/79

12/3/79

I/I/MO

4/1 4/A/

7/19/80

10/29'80

I/15/81

5/I 1/8!

2596
7

33

147

147

225

90

55

301

262

267

273

.574

209

24

4 70

299

*27

NI)

6.81

0 .01

0.21

0.19

0.48

0.58

0.18

0.19

0.75

0.25
0.83

0.75

0.80

1.22

0.73
1.12

*I . I341.34

1.07

0.90

1.87

4610

7

142

129

325

393

122

129

508

169

562

508

542

R26

4Q4

759

907

724

609

1270

53.0

2.6

<0. 6

1.0

1.6

S1.4

0.6

<0.6

<0.6

<0.6
2.2

(0.6

4.3

1.3

0.8

10.6

0.2

0. 12

0.30.0.18

(4)

47,862.9

<0.6

0.7

1.8

4.7

0.9

3.1

6.5

8.0

7.8

11.7

10.1

40.9

10.3

9.5

3.6

11.3

.0.9

ND

ND

1WD

ND

RD

6.2

9.8

7.0

9.2

ND

8.4

10.9

1.3

ND

lOI

10.1

<1 .5

0

ND

(I) Se. Fi Zire 83-7 for lcation.

(2) UNC Minitoring Prngram: Sampling began 12/75 at two sites (SW-3, SW-5); following
five additional sites have been sampled.

Sampling frequency: semiannually (1975-1976); quarterly (8/77 to 6/15/79); weekly or
bivreklv (7/79 to 10/79); quarterly after 12/79.

Sampling location: 13 miles downstream from mill northeast of El Paso Refinery.
Saopling method: See Section C8.

breach,

(3) IND No Data.

(4) Samples being rerun.



Tab I R3. 17

Surface Water Mionitoring Resiuts(1,2)

RWS-27

(i-os, Alpha Total I1ranim,. , Radiwn-226 Thor km~-230 Lead-210

pCi/I .mR/I pCi/I pCi/I pCi/I pCi/I

7/ (6/79

7/27/79

81 30! 7 9

9/2,1/79

9/02 V79
9.27/70
9,'2 7!7Q

1015 /79

.I I/979

12/3,/7Q

I / 3/80)

4/ 1 !8(

7/I18/80

10/29/80

/11 5/1
j!I 3/81

33 5!.
,.5

3C)

3

In5

135

149

80

12,

222

71

453

25

557

IAI)

394"•lt)

6.37

<0.01

0.16

0.05

0.40

0.28

0.12

0.22

0.81

0.20

0.75

0.59

0.24

1.33

0.59

0. 17

1.39

1.04

1.09

1.83

4310

7

108

34

271

190

81.2

548

135

399

162

900

399

115

94 I

704

738

1240

23.0

2.6

<0.6

5.7

1.6

0.8

<0.6

<0.6

1.2

1.8

<0.6

1.8

'0.6

0.6

Q0.6

0.3,

0

0.54*0.255

(4)

47,862.9

<0.6

2.8

1.8

<0.6

3.8

1.6

4.4

.3.2

4.7

10.1

0.8

25.0

12.2.

.6,9

<0.6

11.8

3.1

NO
N4)

ND(3)

ND

No!

ND

8.7

8.3

6.7

9.1

ND

10.1

5.6
15.0

ND

2.0

8.9

(1.5

ND

5.0

ND

ND

I) S• Fig,,rý 93-7 for location.

Mo1 ['N': nnitor ring Program: qampling began 12175 at two sites (SW-3, SW-5); following

five additional sites have been aespled.

S.impl ing frq.owncy: 4.miannually (1975-1976);'quarterly (8/77 to 8/15/79); weekly or

biw-ekly (7/79.to 10/79); quarterly after 12/79.

S.lpl in location: 1.6 .ileR downstrea. from Mill at hogback.eant of Gallup,

Sarnpling m*,thod: See Section C8..

(3) N 1) No Data.

(4. Sn3nples h,'ing ri-rm.in

breach,



,Table 83.13

Surface Water 4'nnitoring Resulta(I.2)

RW~S-28

S.v%.p 1
Dat'?

7;/! .79

7/127/79

All37/7q

14!24/79

9130)/79

9/7/79

9/I 4/79

91'27/79

31/9179

12/19

3./3/1

4'l 5/90

I/39/I SB

S/01318 1

Crosgs Alpha Totaal lfrani,g..

pCi I I Mgit pCi/ I
Ra.3,ta.-22

6  
Thoriu.-230 L,'ad-2 10

pCi/II . pCi/I pCi/I

305

44.

15

49

69

303

73

70

25

127

311

25

"9

49

<2

279

373

276.

ND)

0.51

0.19

0.I6

0.19

0.33

0.48

0.13

0.18

0.30.

0.28

0.43

0.42

0.12

0.16

0.31

0.13

0.99

0.61

0.87

1.16

345

129

308

129

223

325
88

68

190

291
294

SI

108

210

RR

6'70

431.3

589

785

3.4

6.6

1.6

1 .11

3.1

2.3

0.9

<0.6

01.8

(0.6

1.7

0.4

(0.6

<0.6

.0.6

0.2

0.06

0.320.317
(6 .)

29.7

4.0

3.5

<0.6

4.7

5.6

4.7

2.9

(0.6

(0.6

3.9

3.1

<0.6

(0.6

2.6

<0.6

7.7

.0.3

ND

• D

ND( 3)

ND

"2.7

4.2

4.8

Nfl

4.0

9.3

13.0

ND

1.0

0

N9l

ND

I1) See Figure! R3-7 for location.

(2) ('NC 4,..itnring Prngram: sampling began 12/75 at two site* (SW-3, SW-5); fol loVing breach,

five additional sites have been sampled.
Sampling frequency: nemiannually(1975-1976); quarterly (8/77 to 6/15/79); weekly or

biweekly (7/79 to 10/79); quarterly after 12/79.
Sanpling location: 36 miles downstream from mill at weigh station east of Arizona border.
Sanplinx m.i~hod: S"e Section CR.

(3) ND No. Data.

(4) Samples being rerun.



Rni."v,ýclide Standsrdý in N- M4exico Wtr

Maxim.um P.'rwassbI.
Concentration In W.it~r
in U~nrestricted- Ar.eaý
Above Nattural Backgronurd

I(Dissolved).
Radionuclide

Vran iumi-Najro!ra

tran~i w- 23~5

Thnri,m,-230

Rad iumn-226

PoInniwm-210

30,000 pci/I

30,000 pcil/

2.000 pci/I

30 pci/I

in0 pCi/i

700 pCi/1

()l-dxA, Tible 11, Cnlismn 2 Part 4, ftndadn rr
Pr.ot.ct ion As!ain~t Radiat ion, Radiat ion Protect ion
Reptjationn, Environmeental Improvemcent Diviinn.
JNvw M41xien SLate, April 21, 19RO.



TABLE B3.15

Records of Wells and Spring% in the Vicinity

of Church Rock Mill Site(l)

-ýb Locat inn

2 16. 15. 1

216.1,6. 6

5 16.16.1 1

1105.16 .16

716.16.14

R. 16.16.15

9 16,16.16

MIA
Number

16T-348

Eev..
(Feet)

6900

16-K319 .128

14N-70 7010

7030

68755

6848

6905

16T-513 6875

Depth
(Feet

410

963

525

318

(3)

K~d

Oal

Irw.

Qsl

lKd

Kg

• Water Level
(Feet) (Date)

flov 1957
87 1974

320 1948

54 1974

181 1959
275P •1974

Yield

During
Test,

7

0.5

(4)
Use 0!
Water

DS

D,S

D'S

D'S
33. 0,5

6799
144 1968

319 1974
I I

12

13

14

16.16.17

16.16.17

17.15.30

17. 16.32

17.16.35

6808

16T-532 6810

15T-303 7038

14K-313 .7010

7180

450

614 305
318p

235

900

1952
1974

1953

1969

23 D,S

622 Kg

1650 Jmw-Kd

20

20

D,S

D

I) Sh -nasI,.r, (1974).

(2) So,. Figure H3-H for Incat ions.

(3) Aqtif..rs: Qal, alluvium, Kcc -, Crevasse Canyon Format ion, Kcd - Dalton Sandstone Member of Crevasse

Canvnn Format inn, Kmf - Menefee Format ion, Kpl - Point Lookout Sandstone, Kg - Gallup Sandstone, .

K, - Mancos Shale, Kd - Dakota Sandstone, Jmw - Wertwater Canyon Sandstone Member of Morrison Formation,

Js - Cnu Sprinyn Sandstone

(4) 0~ - D7"m't ic.

S - Stock Watering.

( P) P - Plunp level data



TABLE 13.16

WieII Co mpLerion Stnmary(l)

GROUND TOTAL SCREENED PVC
W, I. ELEVATION DEPTH INTERVAl. DRILL DIA CASING T.D. FORMATION

1
(

NO.121 (fee't. MSL) (feet) (fe.'t) (inch) (inich)

3o33 M7010.3 182 52-172 R 1/ 4 (4 5. I';/AN('OS

335. 6979.1 180 70-130 7 7/8 (4.5) OAI.!(;/iMANC0S
130-170

121A . 6q77.q 175 65-165 7 7/8 (4.S)T .3G

;W--I 6ql4.8 60 40- 60 6 4.0 0AL(4)

G;w-2 6910.5 95 65- 95 6 .4..0 OA(&

c;W-3 6909.1 80 60- 80 6 6.0 .AI 0
4
)

(;W-4 6958.2 60 40- 60 6 4.0 QAL

(.W-D 1 6955.2 135 105-135 6 2.5 KCD/UG(5)

402 6465.8 154 117-147 8 3/4 4.5. Zone 3 KCD/IIG

438 6998.0 175 109-159 12 3/4 6 Zone 3 KCD/lI';

(I)SAI (1980h), SAl (1981e), Abbliss (.1977.)...

(), Figure 3-7 for well locationa.

()OA. All viwo; UG - Upper Gallup; KCD * Dilco/Torrivio. .

(4lt.me w,'llq are principally ait th haoe of the alluviamn boat are also acre ened,
in part, up tn five feet int-o an underlying unit (Dilco/Tnrrivio Sandstone).

(5)c:emplete.I in the Dilco/Torrivio Sandstone.



Table 53.17

Ground•ater Monitoring Results(I,2i

Well GW-

Sample Gross Alpha Total Uranium
Date pCi/I mg/I pCI/I

Radiumu-226 Radium-228 Thorium-230
pCi/I pCi/I pCi/I

1/4/77

3/8/771

4/15/177

7/30/77

10/77

1/25/78

4/26/78

7/26/78

10/23/78

1/23/79

5/31/79

9/28/79

11/14/79

3/18/80

5/28/80
8/31/80

12/19/80

2/18/81

5/14/81

ND(3)'

95+17

17+9
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

NO

29

ND

27

ND

ND

0.0519

0.0546

* O0.L91

0.020

0.07

0.044

0.09

0.06

0.11

0.06

0.20

0.04

0.11

0.07

0.10

*0.05

0.12

0.07

0.06

35.1

37.1

12.9

13.5

47.4

29.8

60.9

40.6

74.5

40.6

135

*27.1

74.5

47.4

67.7

33.9

81.2

47.4

40.6

. 2.0+1,3

<0.6

1.3+0.4

<0.6

• 0.36

0.3

16.7

1.7

0.6

0.8

<0. 6

0<0.6

2.4

2.7

1.3

0.92

0.98+0.34

0.45.0.23

0.47+0.46

2.5+1.9

(1.0

12+1

<1.0

7.6

10.9
4.2

<1.0

5.9

<1.0

(1.0

<1.0

(1.0

2.7

ND

ND

ND

ND

ND

<0.6

<0.6

<0.6

5.0+_1.2

8.3

0.4

0.6

3.9

<0.6

<0.6
.<O. 6.

(0.6

2.6

<0.6

(0.6

0.14+2.66

5.4+1,7

(1) See Figure 53-7 for location.

(2) UNC Monitoring Program: sampling began 1/77; results are reported to NMEID.

Sampling frequency: quarterly.
Sampling. location: approximately .1000' southwest of southvestern margin of tailings

impoundment; 59.5', contact Dilco Sandstone at 57', 4" casing with

deepest 20' perforated; gravel packed.

Sampling Method: See Section C6.

(3) ND No Data.



Table B3;18

Groundwater Hnnitoring Resultsa(.2)

Well GW-2

Sample Gross Alpha Total Uraniuri
Date pCi/I mg/l pCi/I

Radium-226 Isd i =- 228 Thorum~-230
Pon/ pCi/I .Pon/

1/4/77

3/8/77

4/15/77

7/30/17

10/77

1/25/78

4/26/78

7/26/78

10/23/78

1/23/79

5/31/79

9/28/79

11/14/79

3/18/80

5/28/80

8/31/80

12/19/80

2/18/81

5/14/81

ND( 3)

86-19

61-19

ND

ND

ND

ND

ND

ND

ND

ND

ND

AD

ND

5.1

ND

20

ND

.11

0.0865

0.0532

0.0309

0.022

0.15

0.059

0.10

0.07

0.09

0.08

0.09

0.10

0.10

0.05

0.10

0.09

0.11

0.10

0.11

58.6

36.0

20.9

14.9

102

39.9

67.7

47.4

60.9

54.2

60.9

67.7

67.7

33.9

67.7

60.9

74.5

67.7

14.5

1.7÷1.4

1.4+0.4

1.2+0.4

<0.6

0.65

0.6

8.0

4.1.

1.2

1.8

0.8

<0.6

<0.6

<0.6,

<0.6

0.54

0.57*0.29

0.1 10. 17

0.07,0.14

(1.0

(1.0

(1.0

<1.0

8.4

3.9

7.5

(1.0

10.3

1.0

<1.0

<1.0

<1 A.

<0.6

HDNil

ND

ND

RD

ND

<0.6

36.3*7.8

<0.6

12.7.1.2

5.1

1.7

0.7

0.8

0.9

2.2

<0.6

3.3

4.0

<0.6

<0.6

0.0*_2.39.

0.38+0.45

1.3.0.6

(I) S-? Figure 83-7 for location.

(2) UNC Monitoring Program: sampling began 1/77; results are reported to NHEID.
Simi~p ing frequency : quarter ly.
Sampling location: 200' north oeGr#l near south bank of arroyo; 95' TD, contact with

Dilco Sandstone at 90', 4" casing with deepest 30' perforated;
gravel packed.

Sampling Method: See Section C8.

(3) ND No Data.



Table B3.19

Groundwater Monitoring Results(l,2)

Sample
Date

1/4/77

3/8/.77

4/15/77

7/30/77

10/77

1/25178

4/26/78

7/26/78

10/213/78

1123/779

5/31/79

9/28/79

1l14/79

.3/18/!0

5/28/80

8/29/80

12/19/80

2/18/81

5/14/81

Gross Alpha
pCi/l

ND'
3
)

20.12

2q-19

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

<2

ND

|I

ND

ND

Well

Total Uranium
mg/l pCi/l

0.0044

0.0262

0.0083

0.021

0.14

0.051

0.14

0.07

0.11

0.09

0.11

0.10.

0.06

0.01

0.09

0.08

0.13

0.11

0.14

3.0

17.7

5.6

14.2

94.8

34.5

94.8

47.4

74.5

60.9

74.5

67.7

40.6

6.8

60.9

54.2

88.0

74.5

94.8

GW-3

Radiusm-226
pCi / I

1.8. . .0
2.5.0.5

0. 80.4

(0.6

0.29

2.80

9.8

2.7

2.7

0.9

1.0

0.8

0.7

0.8

0.65

0.42.0.27

0.17*0.18

0.17.0.41

Radium-228 Thorium-230
06i/1 pCilI

<1.0

<1.0

* 4.0 1.0

<1

* 0.5

0.7

6.7

23.3

2.0

(1.0

(0.0

<( .0

<0. 6

NI)

ND

NED

ND

ND

ND

(0.6

19.468.2

<0.6

19.7.2.3

32.6.

.0.8

1.0

<0.6

<0.6

<0.6

2.4

<0.6

2.6

1.0

<0.6

0.0+2.39

I. 5...7

1.6_0.7

I) S". Figure 83-7 for location.

(2) UNC Monitoring Projram: ampling began 1/77; results are reported to NMEID.

Samplling, frequency: quarterly..
Sampling location: 150' north of GW-2 near north bank of arroyo; 80 TD, contact with

Dilco Sandstone at 75-80'. 4" casing with deepest 20' perforated,

gravel packed.
Sampling Method: See Section C8.

(3) ND No Data.



Table 83.20

Groundwater Monitoring Results(L,2)

Well Gli-4

Sample Gross Alpha Tntal Uraniun Radium-226 Radi um-228 Thoriza-230

Date pCiol Muig pCi/I pCi/I pCi/I pCi/I

1/4/77 ND(3) 0.0325 22.0 1.841.2 01.0 WD

3/8/77. 78+19 01153 104 i.7._0.5 6.0+2.0 <0.6

4/11/77 78.26 0.147 100 <0.6 2.041.0 (0.6

7/30/77 . D 0.124 83.9 <0.6 <I.0 <0.6

10/77 ND 0.20 135 1.25 1.3 4.2.0.5

.1/25/78 ND .0.12 81.2 0.4 11.2 6.5

4!26178 ND 0.17 115 32-8 28.1 0.8

7/2V/78 ND 0'15 102 2.1 15.5 1.4

10123178 ND 0.28 190 2.3 18.2 (0.6

1/23179 ND 0.16 108 1.9 (1.0 1.5

h11/79 ND 0.13 88.0 I.0 (1.0 2.2

Q/29/79 ND 0.34 94.8 2.2 (1.0 <0.6

11/14/79 ND 0.14 94.8 1.2 <0.0 2.5

3/18/80 ND 0.10 67.7 0.7 2.9 5.3

5/28/80 42 0.13 88.0 <0.6 <D (0.6

8/31/80 NO 0.12 81.2 1.10 WD <0.6

12/19/80 28 0.17 135 1.55-0.39 NO 0.0-2.46

2/18/81 ND 0.14 94.8 0.46.0.22 RD 0.04+0.30

5/13/81 WD 0.15 102 0.63.0.46 ND 0.50.0.37'

(1) See Figure 83-7 for location.

(2) UNC -initoring Program: sampling began 1/77; results are reported to NMEID.

Sampling frequency: quarterly.
Sampling location: 200' north of tailings impoundment on east bank of arroyo at ford in

access road; 60' TD. in fine grained channel sands, 4" casing with

deepest 20' perforated; gravel packed.

Sampling Method: See Section C8.

(3) ND Mn Data.



Table B3.21

Groundwater Monitoring Resultm(1,z)

Wl.el OW-DI

Sample
Date

114/77.

3/8/77

41/5/77

10/77

1/25/78

5/12/78

7/26/78

1 n/2 317.8

3/30/79

611179

9/28/79

II/ 14/79

3118/80

5/28/80

8/31/80

12/19/80

2j18/81

51/4/81

Gross Alpha
pCi / I

25+13

61.24

RD

ND

ND

ND

NO

RD

ND

ND

ND

ND

20

ND

81

ND

ND

Total Uranium
mg/I pCi/.I

ftadium-226 Radiras-228 Thorius-230
pCi/I PCi/I PCi/I

0.0640

0.0658

0.0733

0.20

0.240

0.19

0.13

0.18

0.17

0.10

0.13

0.16

0.14

0.15

.0.12

0116

0.11

0.15

43;3

44.5

49.6

135

163

129

88.0

122

115

67.7

88.0

108

94.8

102

81.2

108

74.5

102

2.7+1.1

<0.6

2.2•0.6

,0.33

0.3

1.6

2.3

3.0

2.7
I.1.

2.0

3.9

<0.6

1.9.

1.45

2.17-0.44

0,90.0.21

3.37.0.67

<1.0

! ;0

5.0+2.0

0.9

3.4

2.1

1.7

11.7

<1.0

2.0

<1.0

<1.0

0.6

ND

NO

ND

ND

ND

<0.6

<0.6

13.30.9

21.9

1.8

1.4

<0.6

2.2

4.1

<0.6

2.5

<0.6

<0.6

1.2

O;0+2. 18

ND

1.8.2.6

I See Figure B3-7 for location..

(2) UNC Monitoring Program: sampling began 1/77; results are reported to NMEID.
Sampling frequency: quarterly.
Sampling location: 300' east of N.566 between mill and tailings impoundment; 135' TD,

contact with Dilco Sandstone at 80' and coal and shale at 105-135';

casing from surface to 135'; deepest 30' perforated.
Sampling Method: See Section CS.

(3) ND N- Data.



Table 83.22

Alluvial Wrll.16K-3.16 WMnitoring Rlesults(I,2.
3
)

.Sample Cross Alpha Totat. Uranium. Radium-226 Thorium-230 Lead-210

Date pCi/I pCi/l pCi/l pCi/li

10/05/79 6 0.09 <0.6 (0.6 5.7

10/i8179 5 0.08 2.3 1.3 1.5

01/28/80 I8 0.05 <0.6. 1.3 12.4

04/14180 i1 0.05 i.2 <0.6 <0.5

n7/18/80 I7, 0.07 0.8 (0.6

(1) Data provided by UNC, 1981.

(2) Loeation: Two miles nnrth of ganoline plant off pipeline road.

(3) •ell dry after July 1980 sampling.



TabI- Ri3.23

Alluvial Wjell 169-341) Monitor~ing Resualts
0
',2

sample
h)at

01/2A/75

V)10/5,75

ORn/30/79

10/05/79

* 10/IR/ 79

01/28/80

04/114180

07/18180

10129/80

01/I 5/91

05/i 3/Al

Gross Alpha
pCi/I

ND(3)

35

<2

13

21

Dry

<2

<2

10

7

ND

Total Uranium
pCi/I

0.12

0.33

0.12

0.05

0.07

Dry

<0.01

0.06

0.07

0.06

0.02

ftadium-226 Ihorium-230 L.#ad-2l10
PC i/ I * . pCi/I * pCi/I

ND

2.9

3.2

1.4

2.1

Dry

0.9

l.1
0.69

0.81

0.65

ND

ND

<0.6.

0.7

2.7

Dry

<0.6

(0.6

0

0.1

0

ND

ND

ND

2.3

<7 .0

Dry

<1 .5

ND

ND

ND

ND

(1) Data provided by UNC, 1981.

(2) Location: North of Whiterock Me*a.

(0) ND - NW data.



Table B3.24

Alluvial Well 16T-339 Monjtoring 8esults(
1
,
2
).

Sam~ple Cross Alpha Total Vra niwa Radium~-226 Thorium-230 Lead-M1
DaepCi/I pCi/I, pCi/I pCi/I pCi/I

(18/31179 30.09 1.3 (0.6MT

10/05/79 £ 0.01 1.0 (0.6 4.

10/14/7.9

tl07/18Ml

10/ 29/80

01/22/81

05/ 13/81

12

<2i

12

<2

<2

15

ND

<0.01

0.01

(0.01

"0.01

0.02

0.07

0.01

2 2

n.q

I 1.4

0.6

0.57

.0

0

3.2

<0.6

(0.6

0.6

0

0.56

0.87

<4.7.

ND

ND

(1) Data provided by UNC, 1981.

42) Location: North of Defiance.

(3) ND - No data.



Table B3.25

Parker Spring Alluvial. We)) Monitoring Result (1.2)

Sample
nate

08131179

10105179

10/18/79

01103180

04/ 14/80

07/18/80

10/29/80

01/22/81

05/13/81

Cross Alpha
pCi/I

<2

19

7

<2

<,2

4

3

18

ND

Total Uranium.
pCi/I

0.17

0.07

0.08

0.07

0.07

0.06

0.07

0.07

2.58

Rad ium-226
pCi/I

(0.6

0.9

2.1

1.2

< (0.6

0.2

* 0.13

0.11

0.27

Thorium-230
pCi/I

(0.6

<0.6

3.2

(0.6

<0.6

(0.6

0

0

0

Lead-210
pCj/1*

ND(3 )

8.3

<6.8

5.5

<1.5

ND

WD

NDI

ND

(1) Data provided by UNC, 1911.

(2) Location: Foot of Leo Canyon, 12 miles vent of Gallup, New Mexic o.

(3) ND - No data.



Table 83.26

.ýunnyside Trailer Park Alluvial Well ?lonitoriIng esltaau1ts.2)

Sample Cross Alpha Total Vrani'as
Pat. pCi/I pCi/!

Raditan-226 Thoriumt-23n Leadi-2l0
pCi/I .Pci/I pC~i/ I

07/18/79

08/31/79

10/05/79

10/18/79

01/03/80

0(4/14/80

07118/80

10/29/80

01/27181

05/13/81

5.8

<2

<2

2

6

<2

<2

13

A
t40

ND( 3)

0.13

0.06

0.05

0.05

0.04

0.06

0.04

0.05

0.02

ND

3.1

2.2

I .8

0.9

5.7

2.0

0.54

2.52

1.14

ND

1.5

0.7

0.6

(0.6

<0.6

<0.6

0

0.25

0.95

ND

NO

9.0

(8.5

14.2

<1 .5

NO

ND

ND

ND

(I) Data provided by UNC, 1981.

(2) Location: Northeast of Gallup.

(3) NO - No data.



TABLE 84.1

Recent Historical Seimnmicity(I)

EarthqUake. Within 200Kilometers (125 miles) of Site, by Distance From Site

DATE LATITUDE LONCITUDE DISTANCE. (1M4)

1976 05 20

1976 01 05
1977,03 05
1969 08.23
1950 01 17
1940 05 17
1973 12 24
1918 05 01
1966 09 09
1966 03 24
1921 04"06
Iq21 07 31
Iq31 02 05
1975 09 29
1966 08 12
1975 06 28
1973 07 09
1936 09 09
1954 II 02
1954 II 03

1956 04 26
1967 12 10

0Q38 03 23
1948 12 03
1970 II 28
1971 01 04
1918 05 28
1971 03 14
1931 04 07
1966 01 25
1899 02 09
1935 12 12
1935 12 18
1935 12 19
1935 12 19
1Q35 12 22
1935 12.31

35.474

35.844
35.915
34.846
35.700
35.200
35.258
35.000
35.700
36.800
34.900
36.000
35.100
35.955
36.600
34. 763
36.430
35.100
35.100
35,100

35.100
16.678

34.800
35.000
35.000
35.022
35.500
36.478
34.300
36.800.
34.700
34.700
34. 700

34.700
34.700
34.700
34.700

109.039

108.341
108.286
108.698
109.600:
107.800
107.739
110.000
108.300
108.300
110.200
10 7.000
106.800
106. 787
107.200
106. 85
110.425
106.700
106.700

106.700

106.700
107.208
106.800
110.700
106.700
106,691
106.600
110.437
110.200
107.300
106.800
106.800
106.800
106.800
106.800
106.800
106.800

30.83
50.15
59.39
72.73
84.36
88.18
91.19

130.49
138.20
148.96
151.75

.163.18

178.08
179.95
182.07
183.47
186.54
186,88
186.88
186.88

186.88
,187.44
189.48
189.94
189.94
190.00
190.11
190;40
191.10
191.57
194.40
194.40
194.40
194.40
194.40
194.40
194.40

MAGNITUDE

ND(2)

5.0
4.6

3.9
5.0
NO
4.4

ND

ND
ND
4.3
3.0
5.0
HD
ND
ND
3.2
ND
3.7
4.3

4.3

5.1
ND
ND
4.5
4;7
5.7
2.2
4.3
ND
Nbd
ND
4.3

ND
ND
3.7
ND

Page I of 2



Earthquakes Within 20

DATE LATITIJU

1966 01 23 36.901

1938 04.15 35.100

1938 04 16 35.100
1973 09 22 34;465

1971 05 01 36.601

TABLE 84.1

Recent HistoricalSeismicity(1)
(cont'd)

10 Kilometers (125 miles) of Sit

E LONGITI;DE DISTANCE (I

107.400 194.53

106.600 195.71.

106.600 195.71
106.952 196.49
110.481 201.56

e, by Distlnce From Site

K M) MAGNITUDE

ND
".No

ND
3.1
2.0

Total Earthquakes Within 200 Kilometers

.1899 is 41

(I) CS.. 1980
(2) ND - Magnitude rot determined

(125 miles) of the Site Since

Page 2 of 2



J'ARI. (J.I1
mill Matriar~l l."Pea~t

1
I

• .. ,I . ol idt
P,,int Where Addod lb/rein

Ore 555

Grinder

Leachinit

Leachirt

Loach i nit

Thickoner

•nl*vent Extractin

• Stripping

Precipitator

ADU Thickener

Centrifuge

otJa Cal55ector

TOTAL . 5555

Wnter 112S04
gal/min lb/rin

74.0

600.0(2)

1.62

1.50 250

36. 0(3)

24.88

Pt)iyncry-.

NaCI03 lamide . Kerosneno Aminp lý,,dnCanol
lb/min lb/rin gal/min lb/min lb/min

NilI
Ib/mi n

22. 24(2)

5.56

1.40 0.30 0.55

4.83

6.0

12.0

760.0
(6336
lb/min)

250 5.56 0.56 1.40 0.30 0.55 . 29.50

(I ) Data from (INC 4iwing
(2) Neutralized
(3) An steam

and Milling, 1981



TAIILF. C1.2.

Mill Mlateri al Output
1
I

Point of Ga9eoua. CO2
Release Lb/min.

Leaching 62

Solids Water H2 S04
lb/min gal/min lb/min

To Tailinjj
Polyacry-

NaC I amide
lb/min lb/min

Product

Kerosene Amine lsodecanol NH3  Yellowcake
gal/min lb/min lb/min lb.min lIb/min

Thickener

Extraction

Sand Filter

5607.37 672. 85 3.05 0.56

100 1.40 0.30 0.55 22.24

7.26

Dryer

TOTAL

8.5

62 ¶6o7.37 172
(643h
lb/win)

85 3.05 6.56 1.40 0.30 0.55 .29.50 8.5

(I)5 Oata(riUNC Mining and Millingf. 1981



TABLE Cl .3
Mill Related Airborne. Efftuents.0)

Gaieous Effluent
Discharge Point

Stack from precipitator
and dryer

Stack from yellowcake
packaging

Stack from grinding
area and leach tanks

Stack from laboratories

Solvent extraction
outdoor facility

Ore piles and
conveyor

Tailings area

Prior
Trcrtmpnt

Tmpingent-type
scrubber

Venturi-type
vet scrubber

Wet scrubber

None

None

'Kept wet

Kept wet

Effluent

N"3

Processed
Ore
Dust(2,3)

Ore dust(
3 1

Acid mist

0O2

iiqcellaneous

chemicals

Kerosene

Dust

Kerosene

Vol Ine
of Gas

7,000 ft
3

/min

2,000 ftO/min

11,500 .ft3ml

2,000 ft
3
/min

NAM
5 1 

open
air process

NA

NA

Efflunt
Concentrat ion

I 1.1 mg/im3

0.23 mg/m3

Near zero

UNK(4)

18S

VNK

UNIX

Near zero

UNK

O,,ant ity of

Discharged

9 lb/day

I lb/day

Trace

Trace

62 lb/min

l!NK

Trace

Trace

Trace(6)

(I) Data provided by LNC Mining and Sitling, 1981
(2) Primarily V 308
(3) "Dust" only afte.r flow through scruibber
(4) (INK - Unknown
(5) NA - not applicable
(6) Most of kero6-ne uqed stays in tailings



Table C2.1

Approval Dates for Construction
Activities Requiring Stability Analyses

Construction Activity/.Design

Original Starter Da Design

Dam Raising to 7,004 Feet

Breach Repair and Cross Dike
Construction

North Cell Dry Tailings
Disposal

BY Approval Date(s)

Raiser SEO - 4/7/76(1)

SH&B SEO - 4/26/79

SH&B SEO - 1/29/82ETD -2/7/-R0•2)

SEO - 6/8/81
RED - 6/12/81

(I) SEO(State Engineers Office),

(2) EID (Environmental Improvement Divis'ion).



.. Table C3.1

Church Roc .k Sand Baclcfill Data(1)

MONTH/YEAR

November/1979

Deceuber/1979

January/1980

February/1980

March/1980

April/1980

!ay/1980

June/1980

July/1980

Aug.X st/1980

Sept ember/1980

October/1980

November/1980

December/1980

January/1981

FebTuary(1981

..March/198t

April/1981

,May/!981

June/1981

July/19
8 1

August/!.981

September/19gS

Total Backfilt
Fmplaced to Date

TOTAL BACKFILL EMPLACED (tons)

11,049.79

14,422.65

18,766.67

7,438.20

2,687.25

8,035.40

10,040.70

40.50

18,479,70

16,148.05

13,018.72

16.941.50

13,601.25

8,824.35

11,289.50

No Backfilling

11,786.50

3,369.51

7.009.86

3.836.00

786.00

3,306.82

No Backfilling

.200,878.92

Monthly AveraSe * 8732.1

(1) Data from UNC Mining and Milling, 1981



Table C3.2

Sackfill Sands - Chemical and Radioolaical Data(")

Ra-226 (pCi/&)
Ra-228 (pCi/g)
Pb-216 (pCi/9)
Th-230 (pCilg)

Me an

143.1
19.17

122.3
834.88

Standard Deviation

97.6
51.46
93.63

2,467.2

S04
Fe
C I
Mg
Mo
As
Zo

Na3

K
Pb
4"
Ca
Be

Se

Analytical Data

Mean S

I.491

.8993
1 .394

.0648

.0011

.00036

.0025

.001

.2615
91.292

.0819

.0012

.0073

.2667

.01133

.1797

.00047

tandard Deviation

1.243
.4877

1.9276
.0436
.0016
.00018
.0016

0
.654

11.44
.1219
.0010
.00238
.2699
.0140
.0950
.00022

8.482
32.262
22.1.1%
16.532
10.61%
10.012

- 28
S48

- 65
- 100
- 200

C

4,

Screens

28 mesh
48 mesh
65 mesh
100 mesh
200 mesh

mesh

(1) Data from UNC Hining.and Milling, 1981



Table C3.3

Backfill Slurry - Chemical 0ata(l)

Parameter (2)

Alk.

At

CA

Cl

Fe

Mg

,PH

Se

Si

No

TOS

Cowl. (mhotcm)

S04
Zn

Uf (pCi/ 1)

Ra7226 (PCuI I

Ra-218 (pCi/ 1)

Th-230 (pCi! 1)

Mean

1

200

0.01

410

89.5

.168

215

48

2.6

0.31

0.01

175

300

8,845

3,748

7,198

5.1

19.0

77

2

2.7

Standard Deviation

0

281.8

0

28.3

48.8

186

77.8

1.4

0.85

0.27

0

35.4

28.3

3,726

3,660

733

2.27

16.25

0

0
0

(I) Data from UNC Mining and milling. 1981
(2) All parameters reported in mg/I unless otherwise specified.



TABL.E CA..!

SOURCE LOCATION TABLE

SOURCE DESCRIPTION

South Tailings*

South-Central Tailings*

Central Tailings*

North Tailings*

East Tailings*

Northeast Tailings*

Ore Piles and Dust

Yeltovcake Dryer Stock

Yellovcake Packaging Stack

Sandfill Area 1*

Sandfill Are& 2*

NOTES

A positive x value indicates
west of the yellowcake dryer

LOCATION

x (km) y (ks) z (i)

0.33

0.58
0.79

0.81

1.00

0.16

0 o00
r).Ol

-0.73

-0.28

-0.R8

-0.64

-0.39

-0.18

-0.46

-0.36

0.02

0.00

0.00

0.20

0.74

-16.00

-16.00

-16.00

-16.00

-i s.00

-16.00

2.28

18.59

17.37

187.50

10.00

Area (km)

0.074

0. 100

o.n74

0.093

0.054

0.003

0.o00

0.000

0.007

6,007

east and a negative
stack origin.

x value indicates

(
2

)A povitive y value indicates north and a negative y value indicates
Aouth of the yellowcake dryer stack origin.

(31A positive z value indicates meters above and a negative z value
indicatesm.eters belno the base of the yeltowcake dryer stack.

*Used only for the run which includes tailings sources.



TABLE C4.2.

AVERAGE ANNUAL RELEASE RATES FOR STACKS

U NATURAL Rm-226 Th-230 Pb-210

Dryer, Mean (Ci/yr) 0.293 2.44. x 10-4 7.33 x I0-4 2.02 x 1O-5
Dryer, MILDOS Input* 0.073 6.1 x 10- 1.83 x 10- 5.04 x l06(Ci/yr)

Packaging, Mean (Ci/yr) 1.53 x 10-2 2.81 x 10-5 9.02 x 1O-5 2.75 x ]O-6
Packaging, NILDOS Input* 3.83 x 10-

3  
7.03 - 2.26 x 10- 6(Ci/yr) 6.88 x 0-

*Assumed 25 percent of the measured stack value.



TARLE C4.3

STACK PARAMETERS

DRYER PACXACING

Average Stack Dry Flov Rate

in M31hr 7750 1667

in m
3
/sec 2.10 0.463

Stack Diameter Wi) 0.851 .. 2R6

Average Exit Velocity (ml/ec) 3.69 7.22

Prodwset 6f Inoide Stack

Diameter and Average Exit Velocity* (m
2

/aet) 3.14 2.06

*Enput. format required by. MILDOS.



TABLE C4.4

TAILINGS SOLIDS: BIILK SPECIFIC ACTIVITY(
1 3

5-4 - Tailings Sump or Cyclone Feed

U TOTAL Th-230 Ra-226Ci./gm) x 10- 6 (m CO/RM) x 10-6 (m Ci/Igm) x 10-6DATE

41/23/80

5/14/80

5/21180

5/28/80

6 /04/80.

6/11/80

6/18/80

7/09/80

7/16/80

7/23180

7/30/80

8/06/80
8/20/.80

8/?.$180

9/18/80

9/25/80

1/07/S1 (I/SI)

23|/RI
/81l

5/2I8

6/sI

1/0781

2/04181

2/ill/Rli

Aver a•c
of •ml.'o

53.5

nD(2)

ND

24.2

ND

8.05
•20.1I

129.95

ND

68.4

ND

NO

NO

RD

No

56.4

ND

RD

ND

68.4

58.1

58.7

48.,

44.3

ND

.ND

ND

53.3*30.9

I .1*0.1

I . 60.1I

27*2

0.60. 1

0.6

1. 5*0.8

256*0.14

1.210.1

214*20.4

184.45.2

'566t62

2114t28

4406.0t IR& .0

321.1*16.0

351.9*40.7

ND

299i34

1454*M204

328*80

381*81

ND

ND

ND

NO

ND

CYCLONE

950*i46

209*61

132±50

468.4*945

0.450.0.7

38*4

2 20*33

226*10

300*45

654±98

328t49.2

.270*41

255.6*7.7

261.7*8.1

191.7t6.6

82.803.9

10. 40.8

139.1±4.0

112.9±4.5

332.4*11.9

13*1

76*4

24 1*4

230t 10
.ND

ND

NO

ND

NO

90*7

154 *4

103*4

188.3*165.1

Pb--Z1O
( /& C/gm) x iO6

680*10

172*4

37t1

71.4*12.8

190,4

(0.!.

88±?

69.2*1.0

296*4

178.7±3.4

140.8t4.2.

241.6*5.1

367.4*6.2.

252.6t4.8

340.4*12.3

265.6*14.4

13 1*17

532*65

363t41

440*100

ND

ND

RD

NO

116*q3

243*82

600*80

252 .49I80.6

(I) Data provided by UNC, 1981

(2) NO - No Dat*.



TABLE C4.4 (Continued)

TAILINGS SOLIDS: BULK SPECIFIC. ACTIVITy(
1

)

Sandfill Data

TOTAL U Ra-226 Th-230 Pb-21O

(pCiUg) (pCi/g) (pCi/g) (pCi/g)

1979 81.2 93.4 40.0 ND(2)

1979 36.6 77.4 26.9 NIo

4/23/80 28.2 0.20±0.03 1.9±0.1 440±13

5/14/80 .26.5 168±7 0.9±0.6 <1.5

5/28/80 33.4 139±7 0.68±0.07 107±39

6/04/80 15.0 155±23 2.6±0.4 72±2.2

6/11/80 20,1 174±260 2.7±0.3 50±1.4

6/18/80 13.2 124±18 0.2530.04 63±2

7/09/80 76.5 81±12 1.2±0.I1 26.4±0.6

7/16/80 NO 267,9±7.9 1OOOOt462 269t5

7/23/80 69.0 151.3±4.1 86.8t26.8 122.1±4.9
7/30/80 ND 93.1t3.2 24t±38 74.12±4.77

8/06/80 ND 152.7t3.8 218±41 127.9±3.9

8/20/80 ND 21.4±1.1 428.5±14.5 143.1±5.5

8/28/80 ND 7.5±0.7 157.5±210 161.0,+6.4

8/28/80 ND 251.5±7.3 3972±258 142.9±5.2

9/18/80 NO 148.3±4.4 56.22:39.43 117.7±7.2

9/24/80 1D " 6.9±1.3 RD 109.2±9.1

1/81 NO 93±2 102±14 182±26

Means 40.0±2.5.8 116.6t75.1. 852.2±2462., 130.0!10l.6

(I) Data provided by UNC, 1981

(2) NO - No Data



TABLE CA.5

AVERAGE SOU•RCE RELEASE RATES

SOURCE NAME RELEASE RATE (CURIES/YEAR)

U-238 Th-230 Ra-22f6 Pb-2l0 Rn-222

South Tailings 0.0054 O0.47 0.019 0.026 7.0

South Contrat Ta.lings 0.00n0 0.035 0.014 0.019 5.2

Central Tailings 0.0054 0.047 0.019 0.026 7.0

m.rth Tai.l ings 0.0040 0.035 0.014 0o.19 5.2

East Tailing,q 0.0050 0.044 0.018 Q.024 6.5

NorcbeRet Tailings 0.0029 0.026 0.01.0 0.014 .3.8

Ore Piles and Oust 0.0021 0.0014 0.00057 0.00077 136.0

yellowcake Dryer Stack 0.0I 6.2 - IM6 0.0013 5.0 x 10-6 O.N

Yellowcake Packaging Stack 0.0092 9.7 x 10-1 0.0016 6.9 x 10-17 O.n

Sandfill Area I 0.00028 0.0022 0.00083 0.00042 0.0049

Sandfill Area Z 0.00028 0.0022 0.00083 0.00092 0.004q



TA•LE C4.6

NEW MEXICO VEECTABLE PRODUCTION

YIELDS FOR THE STATE(M)

(kg/acre,)

1978 1979 TWO-YEAR AVERAGE

Spring Lettuce

Fall Lettuce

Onions

Chile Peppers

12273

8637

14545

1397

6818

9901

13636

1089

9546

8864

14091

1243

33744

Average production for 4 vegetables - 8436 kg/acre/yr

2084507 kg/km
2
/yasr

U.S. Department of Agriculture, 1979.



TABLE C4.7
NEW MEXtCO HEAT PRODUCTION

FOR CATTLE, COWS, SHEEP, AND LANES (1)

ALL CALVES
YEAR AND CAVLE

x 10
(head)

TOTAL LIVE
WEIGHTS OF

SLAUGHTJRS SLAULGHERS
x 10 x 10

(head) .(pounds)

1975

1976

1977

1978

1973

1,720

1.650

!,500

1,500

1,500

576.6

524.5

573.6

539.4

506.8

544.2

551858

522998

574986

516530

499984

533271

ALL SHEEP
AND LA~B

x 10
(head)

578

590

560

571

604

TOTAL LIVE
WEIGHTS OF

SL.AUCHJ RS SLAUGH ERS
x 10 x 3

(head) (pounds)

95.3

92.1

85.7

82.5

79.9

10098

9445

.9893

.9976

9779

9818
Five

.Year 1,584
Average

581 87.1

(1) U.S. Department of Agriculture, 1979.



TABLE C4.8

NEW MEXICO NILK PRODUCTION FOR COWS(

YEAR POUNDS MILK/COW/YEAR

1976 13065

1977 13742

1978 13879

1979 14457

TOTAL 55143.

.AVERAGE 13786 " 6253 kg milk/cowlyear

(l) U.S. Department of Agriculture, 1979.



TABLE C4.9

SVtWXt ~TABLE Of YOMD CHAIN PARAwrnEs usE!) 11N mLos

PAtANETE DESCRIPTION

Individual annual feed
requirement satisfied by
pasture grass

Population annual feeding
requirement satisfied by
pasture grass

Individual annual feed
requirement aat sfied by
hay

Population annual feed
requirement satisfied by
hay

Food production rate -
vegetables

Food production rate -
meat

Food production rate -
milk

Strange and gander, 1981.

VARIABLE
NAM! IN MILDOSU

VFORI

FFORP

FHAY I

FNAYP

VALUE

1.0

1.0

0.0

0.0

FPR (I)

rPR (2)

FPR (3)

207.0 kg/yr/km
2

134.0 kg/yr/km 
2

109.0 kg!yr/kM 
2



TAB, C4.10

POPULATION PROJFCTIONS FOR MCHKILEY COUNTY)"

YEARS PERCENT POPULATION INCREASE

1980-1985 32

1985-2001 4 .

2001-2006 2

University of New Nexico.. 1981.



TABLE C4.li

ANWAL 40 CFR 190 DOSE. (mrea/yr)
AFTER 20-YEARS OPERATION

WITHOUT CONTR[BUTION OF TAILINGS

LOCATION CHILD'S CMILD'S CHILD'S
RONE ING BRONCHIALI TW8BES

North Boundary 14.5 45.5 0.7

Northeast Boundary 3.7 .10.0 0.2

Southeast Boundary 0,3 0.9 0.01

Southvest Boundary 1.2 . '4.1 . 0.05

Nearest Resident 16.0 53.9 0.75

Fsnvironumental l•onjtoring Station A 7.26 23.7 0.31

Neare•t Downwind Resident 0.0 2.8 n.05

Nearest Certaunit 0.04 0.1 0a.n0

Neares .Downwind Community 0.01 0.04 0.00

Nearest Grazing Area 0.8 2.3 0.04

•Gallp 0.01 0.03 n.00

Springetead Trailer Court 0.1 0.3 0.00

Navajo Grazing Area 6.1 17.0 o.3

0



TABLU C4.12

ANNINAL TOTAL DOSE (mrew/yr)
AFTER 20 YEARS OF HILL OPERATION

INCLUUMN CONTRIBUTION OF TAILINGS
ANo RNý222

C HILD'S CHILD'S CHILD'$ CHILW'S
LOCATION BONE LUNG KIDNEY BRONCHIAL TMBES

North Boundarv* 32.0 49.9 9.17 459.0

Northeas. BIoundary* 317.0 85.4 105.0 70.8

Southeast Boundary* 14.0 4.3 4.6 4.5

So~,thw-xt Boundary* '7.2 5.6 2.3 9.3

Nearest Resident 27.2. 56.1 6.7 69.3

EnvironmentAl Monitoring Station A 21.5 26.,6 5.76 51.3,

Nearest Downwind Resident 20.3 7.7 6.7 6.7

,pear"t Comun i t y 0.5 0.3 0.2 0.2

NeareAt Downwind Comsunlity 0.3 0.1 0.1 0.2

Nearest Grazing Area* 416.0 98.9 139.0 84.3

Gallup 0.04 "0.02 0.02 0.2

Springstead Treiler Court 0.2 0.4 0.06 0.4

Navajo Grazing Area* 39.2 25.0 12.1 31.0

*No residents at these tocations.



TABLE C4.13

ANNUAL POPULATION DOSE COKMITMEITS (person-rem/yr)

AFTER 20 YEARS OF MILL OPERATION
INCLUDING CONTRI BUTION OF TAILINGS,
RN-222, AND ITS DAUGHTER PRODUCTS

EXPOSURE PATHWAY

Inhalat ion

Ground

Cloud

Vegetable Itgeation.

Meat Ingestion

Milk Ingestion

EXPOSED ORGAN
WHOLE BODY S'OME LUNG B RONtCHIAL TUBS1

0.08 2.18 4.89

0.46.

0.21 - "

0.27 3.44 -

0.02 0.30

0.02 0.20

13.3



TABLE C4.14

INDIVIDUAL AIRBORNE PARTICULATE CONCENTRATIONS (picocuries/m3)
AT RECEPTORS AS CALCULATED BY MILDOS AFTER 20 YEARS)

RECEPTOR

North Boundnry

Northeast Boundary

Southeast Boundary

Southvest Boundary

Neareat Resident

Environmental Monitoring Station A

Nearest Downwind Resident

Nearest Community

Nearest Downwind Community
(Crovnpoint)t

Nearest Grazing Area
(within restricted area)

Gallup

Springstead Trailer Court

Navajo Grazing Area

Maximum Permissible Concentrations(l)

() Maximum permissible concentrations

It, Column I, Soluble.

IT-238 TH-230
2, f-2 .I 1-3

_.0 x 10- 1 .1 x i

6.2 x 10-3 1.7 x 10-2

4.6 x I0- " 7ý7 x I0W

1.8 x 10-3 3.5 x 10-4

2.3,x 10-2 8.2 K 10-4

1.0 x I0-
2  

9.7 x 10"a

1.3 x 10-3 1.1 x 1O"3

5.9 X 10-5 2.8 x10 -5

RA-226

4.3 x 10-4

6.8 x 10-3

3.1 x 10-4

1.4 x 1O-

3.2 x 10-4

3.8 x 10--4

4.6 x 10-4

1.1 X 10-5

PB-210

5.h x 1-4

9.1 x 10-3

4.1 x 10-
4

1.8 x lO-4

4.0 x lO-4

4.8 x 1O-

6.1 x 0-

1.5 x 10-5

2.0 x IO-5 .2.1 x10-
5  8.5 a 10-6 1.1 x aO-5

3.4 x 10-3 2.1 . 10-2 8.6 . I0-3 1.2 10-2

1.2 x 10-5

1 .4 x 0-

7.4 x 1 "3

5.0

1.6 a

6.8 a

1.9 a

8.0 a

10-6

10 ý

6.3 x0-7

2.7 x0-6

7.5 x.0-4

3.0

8.3 x1-7

3.5 x i0-6

1 . x lO-3

&.0

were obtained from 10 CPR 20. Appendix B, Table



TABLE CS.1

Boiler( t Stack Emissions and Relevant Standards

Average Aonuaf_
Parameter(2) Discharge Rate

lb/hr

Maximum Hourly Average A~nua!
Discharge Rate (4) Conc.(5)

lb/hr lb/ft
3

MaXImTa
con c. 4S

lb/fr
3

Discharge per
Energy Output

tb/lO6
BTU

NM EmissiOn
Standard
NMSA 1978

particulate (6) 1.25 3.10

So2 (6)

SO3 (6)

Co

10.4

0.13

0.98

0.20

5.01

25.9

0.33

2.44

0.49

12.7

4. 33x10-6

5.4x 10-
8

4.08x10
1

8. 3z 0

2 . l Ix i 0-6

1 .29,10-6

I .3a8e10-
7

I .Oxlo-h

2.Osl0-7

5 .29x10-6

0.045
0.11

(hourly maM

0.03 lb/IC
6 

BTh

does not apply

none

none

nonehydrocarbons

NOx I as NO 2 does not apply (8)

(1)
(2)
(3)
(4)
(5)
(6)

(7)
(8)

Industrial-type boiler, 51.4xl06 
BTo/hr capacity (45,OOOx10 6 

BTU/yr cap.).
Calculated according to U.S. E.P.A., 1977a.
Based on average annual consumption of 1,708,700 gal/yr Ho. 6 fuel oil.
Based on hourly maxissm consumption of 487 gal/hr No. 6 fuel oil (uNC, 1976).
Based on 40,000 ft

3
/mia stack flow rate.

Sulfur content -'0.34% by weight (Plateau Oil, pare. comme., 1981).
Based on estimated N coatent, 0.1Z N by weight (Plateau oil, pers& comm., 1981).
Standard applies only to oil fired plants generating I,00.OOOxO6 BTU/yr or more



TABLE C5.2

Direct Employment and Income, UNC Mining and Milling Opcrations, 1980-1981I1)

Hourly Average Annual Salaried. Average Annual Approximate Total
Year Employees Earniags Employees Salary Annual Pay.roll

1980 451. $32,200 218 $37,848(2) S22,773,064,

-198i 373 $24,925(3) 169 $29,260 $14,241,965

(1) Fourth quarter 1981 figures are estimated.

(2) The 1980 average annual salary figure is inflated because many salaried
-employees were laid off during, the year and these individuals received
severance bonuses.

(3) The 1981 average annual earnings for hourly employees is substantially lower
than the 1980 figure because overtime benefits and production bonuses were
reduced.



Table C5.3

Taxes Generated by UNC Mining and Milling Operations,

IQ80 and 198I Averages(l
2

Amount Paid to the Amount Paid tn the
Tax Federal. Government State Government

Paid bv UNC

Severance Tax -. S2,835,000
Processors Tax - 615,000
Conservation.ITax 40,000
Continued Care Tax - 135,000
Property Tax - 915.000
Unemploymeht 5 45,000 150,000
FICA 1.135,000
Sales Tax - 700,000

Total Paid by UNC S1,180,000 S5,390,000

Withheld from. Employees

Income. Tax S3,695,000 5 475,000
FICA 1,135.000

Total Withheld S4.,830,OnO S 475.00n

Grand Total S6.,O|O,Oo0 S5,865,000

1. Averages are based on the actual totals for all of 1980 and the
first three quarters of 1981; fourth quarter 1981 figures were
estimated.



TABLE C5.4

Government Expenditures for Direct and !ndiflt Population
in McKinley County and Gatlup, Fa81-a2

CATEGORY

Administration

Public Safety

Public Works/
Transport~at ion

Economic Development
and Assistance

Health/Welfare

Recreation

Education

Debt Service

Miscellaneous

TOTAL

McKINLEY COUWTY
PER CAPITA DIRECT
EXPENDITURE POPULATION(. PO

(do lIars). (thousands of (t
dollars)

20.17 29.27

INDIRECT
)PULATiON(3}
housands of
dollars)

27.09

17.65

18.09

TOTAl.
(thousands of

dollars)

56.36

36.72

37.63

GAILLUP
PER CAPATA DIRECT
EXPENDITUIRE POPOILAT[ON(41

(dollars) (thousands of
dollars)

54.36 53.10

174.99 170.97

763.52 745.96

13.14

13.47

19.07

19.54

68.88

5.06

0.06

643.52(6)

0.46

695.91

7.34

0.09

933.75

0.67

1009.73

6.80

0.08

864.25

0.62

934.58

14.14

0.17

1798.00

1.29

1944.31

79.83

57.02

11.06

1209.66

67.30

77.99

55.71

10.81

1181.84

INDIRECT
POPIILATIONI(
(thousands of

dollars)

49.36

158.89

693.28

62.54

72.49

51.77

10.04

1098.37

TOTAL
(thodiaands of

dollars)

102.46

329.86

1439.24

129.84

150.48

107.48

20.85

2280.21

67.30

78.08

933.75

55.71

11.48

2191.57

TOTAl. CITY-
O~uNTY EXPENDITURES

DIRECT ' INDIRECT

POPULATION POPOLATrON
(th;ousand of (thousand of

dollars) dollars)

82.37 76.45

190.04 176.54

765.50 711.37

62.54

6.80

72.57

864.25

51.77

10.66

2032.95

1. Data from FY81-82 budgets for Gallup and Mclinley County.
2. Based on an estimated direct population residing ia NcKinley County of 1451.
3. Based on an estimated indirect population residing in McKinley County of 1343.
4. Based on an estimated direct population residing in Callup of 977.
5. Based on an estimated indirect population residing in Gattup of 908.
6. McKinley County and Callup have a consolidated school system.



TABLE C6.I

RADIONUCLIDE CONCENTRATIONS, FOUND IN WATERWAYS FOLLOWING BREACH

Radionuclides Maximum River Water

Concentration (dissolved)
1

(pCi/I)

Concentration at Site SW-5

on 8/30/)9(21

(pci/t)

Coneoencration at Site RWS-25 Maximum Permissible Concencration

on 8/30/79(3) Above Background (dissolved)(4)

(pCi/I) (pci/l)

Natural Uranium (U-nat)

Thorium-230 (Th-230)

Radium-226 (Ra-226)

Lead-210 (Pb-210)

Polonium-t10 (Po-2LO)

8.80 x 1O3

4.8 x 104

5.5 X 102

1.3 x 103

1.3 • t03

4.20 x 102

3.8

2.3

5.3

4.27 x 102

4.7

1.8

4.7

ND

3.0 x 104

2.0 a 103

3.0 x 10,

t.0 x 102

7.0 x 1O
2

(I) Public Health Service, 1980.

(2) Utc Data; SW-5 is a surface water sampling site 5 miles downstream from mill.

(3) UNC Data; RWS-25 is a surface water sampling site 4.5 miles downstream from mil.

(4) Appendix A, Table It, Column 2, part 4, Standards for Protection Against Radiation, Radiation Protection Regulations, New Mexico.

Environmental Improvement Division, April 21, 1980. MPC is based on an annual mean.

(5) No Data.



TABLE C6.2

Average Radionuclide Concentration&
In Alluvial Wells(")

AVERAGED CONCENTRATIONS

WEL.L Thoriuin-230. Lead-210 Radjiu-226 Radium-22
NUMBER(2) pCi/i pCi/i pCi/I pCi/I

TWQ- IOISA

ITdQ-7D

TWQ-103A

TWQ-102A

T1Q-1OIA

TWQ-250

TWQ-2&D

TVQ- 2 24

rwQ-29A

TWQ- 280

NWQ-300

rIQ- 23A

0.86

0.0

0.9

N/A

0.7

0.0

2.8
9.5

4.7

10.0
0.0

0.0
0.0

0.40

0.57

0.9

2.4

1.0

0.0

0.59

0.0

0.47

0.0

0,13

0.0

2.2

1.4

0.5

2.0

1.3

0.4

0.4

0.8

0.6

0.8

0.4

0.7

0.5

2.1

3.3
I1.1

2.1

3.3

2.7

4.3

3.2

1.8

2.2

5.7

0.7.

3.6

4.2

(M) Reference: SAT, 1981e.

(2) See Vigure C6-1 for well locations.



TABLE C6.3

Average Radionuclide Concentrations
In Dilco Coal Wls

AVEPAGOD CONCENTRATIONS

WJELL Thorium-230 Lead-210 Radiizu-226 Radium~-228
N4UMNERM

2
pCi/I Pon/ pCi/I pCi/I

TWQ- 1150

TdQ- 1140

r,;Q- 12 3

fl4Q-9D

TWQ- 1060

TWQ- I1040

TWQ-4D

rWQ-3D
TWJQ-155

r,;Q- 1 00

6.9

.4.6

3.1

2.2

2.9

0.4

0.6

0.5

21.0

1.1

1.7

0.27

*0.15

1.1

7.1

0,57

0.84

0.61

12.0

1.4

1.7.

1.2

3.2

1.3

1.3

1.9

1.4

1.6

2.1

12.0

6.3

8.5

3.7

4.1

3.2

7.3

8.2

4.1

2.9

(1) Reference: SAT, 1981 e.

(2) See Figure C6-1 forwell locations.



TABLE C6.4

Average Radionucl ide Concentrationis
In Zone 3 Wls(1

*AVERAGED CON4CENTRATIONS

WJELL Thor itn-230 I~ead-2i0 PRAditim-Z26 Radiwti-228
NUMBER(2) pCi/I. pCi/i c/ pCi/I p/

B02..4. 0.0 .0.6 7.9

IAQ- 124

TWQ- 125

rA1Q-i12

TWQr2 7A

1780

5.5

11.0

0.0

7.8

0.0

1.4

0.7

1.9.

0.5

0.6

0.4

I0.0

7.7

1.7

1.6

(1.) Reference-: SAt, *1981 e.

(2) See Figure C6-1 for well locations.



TABLE C6;5

Average Radionuclide Concentrations
In Zone I Veils(O

AVERAGED C0?,CENTRAT1ONS

WELL Thorium-230 Lead-210 Radium-226 Radium-228
NUMBER(2) pCi/I pCi/l pCi/l pCi/I

•r.IQ- 139 12.0 0.66 1.4 5.5

TWQ-140 5.3 1.8 0.4 2.1

TWQ-14t 15.8 2., 0.6 3.0

TWQ-142 0.0 0.1 0.4 2.2

TWQ-143 0.0 0.86 2.3 3.9

TWQ-144 15.9 2.3 4.5 2.5

TWQ-147 5.7 0.0 4.5 &.5

T'WQ-138 37.6 2.7 1.0 3.1

"Tq-120 6140 2.0 0.8 3.4

314 2430 18.0 1.1 5.0

320 .1700 11.0 0.7 5.7

319 5420 0.0 1.1 2.1

318 884 1.9 2.0 4.2

317 5090 5.7 4.0 41.0

316 1690 0.99 1.1 6.8

315 16.0 0.99 0.6 3.0

305 1.7. 0.22 0.3 3.5

306 1.3 3.7 1.2 1.3

307 %/A 1.4 1.A 1.5

313 27.0 2.7 4.9 17.0

312A 130.0 20.0 2.0 13.0

311 " 29.0 0.3 0.3 3.3

310 0.21 1.7 0.3 3.8

304 0.15 0.25 1.1 3.1

303 38,0 0.15 "0.4 1.7

302 17.0 1.3 0.35 2.1



TABLE C6M5

(Cont.inued)

AVERACED CONCENTRATIONS

WJEL.L Thorium-230 Lead-210 Radium-726 Radiwii-228
NILJ4BER( 2) pCi/I pci/I Pon/ pCi/l

301 0..2 0.0 0..4.8

309

308

339

"Q- 13 2

T'.;Q- 20DM4

-rAQ -3 5M

T;Q- 3 14

TWQ- 34.4

75.0

16.0

0.0

2.7

1210

0.0

tS.0

23.0

N/A

1.9

0.0

0.0

2.2

0.1

4.8

0.0

0.5

0.7

9.2

1.1

0.4

1.0

0.5
1.0

2.9

1.6

4.0

6.2

1.0

2.9

2.8

2.5

(1) Reference SAI, 1981 e.

(2) See Figure C6-1 for ell locations.



TABLE C6.6

Average Radionuclide ConcentratiowiIn Composite Welis(1)

WELL
NUMBER(

2
)

1Vq-117D

TwQ-1 16D

401

TwQ- 1,8

TWQ- 149

TWQ-137

1-Q-t36

TWQ- 1 180

TwQ-t26

Twq-127

rIQ-150

T wQ- IOD

rTQ- 134

TWQ-50•

•-Q 119,

TdQ-129

321.

322

324

325

326

327

328

329

•330

331

Thorium-230
pCi/I

7.8

0.95

0.0

24.3

1.9

0.0

0.0

13.3

* 3.5

14.3

9.3

4.5

3.4

1.1

28. i

1349

641

1360

5358

8509
.2928

3769

397

29.9

10.7

9.9

AVERAGED CONCENTRATIONS

Lead-210 Radiu,-226 RadiuM-228
pCi/l pCi/l pCi/l

0.5

0.46

0.0

1.0

0.0

1.0

16.9

0. 16
1.2

.0.64

0.0

0.73

2.8

1.5

1.4

0.73

5.5

6.6

3.4

3.3

1.05

2.2

0. 71

24.0

15.4

1.3

1.1
1.1

4.6

8.5

2.7
1. 1

0.8

1.3

4.9

2.1

9.5

1.1

1.7

1.4

0.7

0.6

1.5

1.8

3.6

2.0

1.1

1.0

1.0

3.0

1.3

0.7

2.3

4.5

t2.0

12.0

2.8

3.5

2.5

3.1

20.0

7.0

8.5

1.8

6.7

7.8

12.0

4.7

15.0

9.6

14.0

7.7

3.1

11.0

4.8

7.5.

5.5

8.4



TABLE C6.6

(Cont inued.)

AVERAGED CONiCENTRATIONS

WELL Thoritun-230 Load-210 Raditm-226 Radium-228
NUIIBEk(2) . pCi/i pCi/I pCi/L pCi/i

332

333

334

340

335

341

336

337

338

"Q- I 7bDM

TWQ- 1 30

"r'Q- 265

•r,Q-131

TWQ-3 33M

55.3

N/A

0.0

0.0

14058

10580

403

75.0

245.0

1.2

0.0

2.3

0.07

0.0

0.7

N/A

3.9

24.9

4.7
N/ A

6.7

5.9.

2.9

5.6

0.28

0.0

0.68

0.0

2.0

7.5

14.3

5.8

1.9

2.3

.8.8

2.9

N/A

0.2

0.8

0.9

2.2

2.0

5.1

N/A

2.4

0.5

2.0

3.4.

11.0

9.1

14.0

1.4

3.1

2.0

1.8

5.8

(1) Reference: SAI, 1981 e.

(2) See Figure C6-1 for well locations.



TABLE C7.1

SMOIARY OF ACCIDENTAL TAILINGS, SLURRY. RELEASFS
1959 TO 1979t-'

CAUSE

Flash flood

Dam failure

Dam failure

.Dam failure

Pipeline failure

Flooding

Pipeline failure

Pipeline failure

Dam failure

Pipeline failure

ODam.failure

Pipeline failure

Dam failure

Pipeline failure

Dam failure

Pipeline failure/
Da failure

SOLIDS RELEASED
(kg)

14 x 106

9 x I5)

5 x 1O5

2.x 105

3 x 105

I x 108(2)

6.4 x 10(2)
(2)2 a 10

6
(2

1-14 x 106

I x 105(2)

9 x 103(2)

4.5 k 107

8.2 x 106(2)

1.1 x 103

1.0 x 106

LIQUIDS RELEASED
(liters)

1.2 x 107(2)

9.1 x 1O5

Sx 105(2)
2 x 105 (2)

2 x 105

8.7 x 107

6.1 x10
4

1.7 X'106

1-11 x 106

1.3 x 105.

8 x 103

8-30 x 166

7.6 x 105

1.5 x lO4

3.8 x 108

REACHED
WATERCOURSE

Yes

Yes

No

Yes

Yes

Yes

Small amount

Yes

Yes

Yes

No

No

No

Yes

Yes

No quantitative information

M
1

)U.S. Atomic Energy Commission, 1974 and Teknekron, 1978.

(2){This value Ls based on thp assumption that equal weights of solids

and liquids are released And. that the denaity of the liquids in
approximately 1.6 g/cm3 (100 lb/ft).



TABLE C7.2

ESTIMATED PROBABILITIES OF TRUCK ACCIDENTS
INVOLVING YELLOWCAKE CONTAINERS AND ,OITESPONDINC

PACKAGE RELEASE FRACTIONS("'2

ACCIDENT SEVERITY FRACTIONAL PRORABILITY MODEL I(3) MODEL TIM
CATECORY OF ACCIDENT

IV

Vt

VII

Vill

0.55

0.36

0.07

0.016

0.0028

0.0011

.. 5 x 10-5

1.5 x 10

.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

0

0.01

.0.

1.0

1.0

1.0

1.0

1 .0

(I)U.S. NRC, 1980.

(2)Assumes low specific. activity and type A containers.

M3Assaumes total lose of drtu contents.

)A~smes partial loss of drum contents.



TABLE C8.-I

Current Operatt i~nt) al vi rrteental Rad i )logicl MoHni toring program qtumsary

TYPE OF
SAMPLE

SAMPLE COLLECTION
LOCATION (a)

ANALYSIS
PARAMETERSNUIBER MEiTHOD FREOIuENCY

Isokinetic Quarter ly

SAMPLE
LOCATIONS

Fig. C4-2

DATA REMARK S

Stack-particulates 3 Yeltoucake Dryer Stack
(Large Stack)

t natural
Ra-226
Th-230
Pb-210
Po-2no
Fluw rate
total particuLaLes

Appendix D,
Table D-l

32 pnint trave.rse, 2 min.
per poit t

Stack-particulates

Ar. part iculates

3 Yelloweake Packaging and
.Precipization Stack
(Small Stack)

8 Perimeter sites (A,81,
C,nE.F); OCR/IX; Backgrnund
.site (Spriugstead)

snokinetic Quarterly

Continuous Weekly samples
(low-vo Ile) composired

quarterly.

same Fig. C4-2

Fig. C8-I

Appendix D,
Table D-I

Appendix D,
Table D-2

4 point triverse, !'V .in.
per point

Site A: nearest reaijJeýne
Site RI: nearby occupied ecruc

tur.

Air-radon S asame as air particulates

same as air pmrticulates

Continuous
(Tracketch)

Continuous
(TLD)

Monthly

U natural
Ra-226
Th-230
Pb-210
P0-2 10
total suxpended

particulates

Rn-222

gamma exposurn
rate

Total uranium
Ra-226
Th-230

Air-giamza.
radiat ion
(direct radiation)

QJuarterty

Quarterly

Fig. CO-I

Fig. C8-I

Fiv. CR8-

Appendix D.
Table D-3

Appendix D,
Table D-4

Tables B3.17-
B3.21

Type F radon cup; samples radon
only

Type 100 LiF TLD's

non-radiolorical parameters
are monitored

Groundwater noiingradient (GW-4, t;W-DI)
Upgradient (61.-3)
Lateral (I-,CU-?)

Bailed



TABLE C8.1

Current Operational Environmental Radiological Monitoring Program Sf!amary
(Cont i nued)

TYPE 0F
SAMNPLE

SAM'PLE COLLECTION
LOCATION (a)

ANALYSIS
PARAMETERS

SAMPLE
LOCATIONS

DATA HEMARKS

NUMBER METHOD FREQUENCY

kirface Water 2 SW- ). SW-5 Grab 0uarterly Total uranium
Ra-226
Th-230
Gross Alpha

Fig. C8-1
SW-3 (NE of
tailings)
SW-5 (5 mi.
downrstream
from mill)

Tables H3.7-
83.8

non-radiological parameters
are mnnitired; additional sur-

face water samplea taken after
S:spill (Table C8.3)

non-radiological parameters are
monitored; Pb-21f) is not specifi-
cally monitored

Drinking water Mill or mine fountains

lesetation 5 East of tails (A-I.A-1)
North of tails (B-I.,-2,C-l)

a same aa air particulate*

Grab

Grab

Grab

Annually

Annually

Annually

Gross alpha Appendix 0,

Total uranium Table D-5
Ra-226
Total lead

-U natural
Ra-226
Th-230
Pb-210
Po-210

U natural
Ra-226
Th-230
Pb-210
Po-2lO

Fig. C8-1

Fig. C8-1

Appendix D,
Table D-6

Appendix D,
Table D-7



TABLE C8.2

litl and Occupational RadijiagicalCurrent operational Monitoring Program Summary

TYPE OF
SAMPLE

SAMPLE COLLECTION
LOCATION (a)

ANALYSIS
PARAMETERSNUMBER METHIOD FREQUENCY

SAMPLFE
LUCA [tONS

Fig. CS-2

DATA R'FMA'RK 9

kir-part Licut ates 10 YC dryer; Critzly dump;
Leach platform; YC change

.room; YC packaging area;
SAG mill feed platform; YC
centrifuge platform;,Feed
belt platform; B.low pri-
mary thickner

Grab-Low
volume

4onthly total uranium Appendix E,
Table E-f

Pump rate - 30 lpip for at
loaat .1 hour

forking levels -
:adon daughters

klpha surface
:ontamin ation

;amme monitoring

;ontinuous gamma
txposure

5 Grizzly sump;
Halfway up conveyor;
SAG mill feed pit;
Trommel screen; SAG mill
sump

varies varies

about multiple measurementa in
116 17 mill areas: YC bin

platform; YC dryer platform;
Precip. control room and
precip. tanks; Metalurg. lab
and .YC analysisalab; CZhem

lab. Conveyor and grizzly
sump; Feed belt platform;
Scale house and bucking room;
Grinding and control room; YC
drum storage; YC packaging;
Precipitation area; Boiler
room and sand filters;
Leach platform; CCD ground
floor; CCD 2nd floor

24 total Control TLD, Scale house;
SAG mill; CCD; Precipitation;
Packaging; YC change room;
Chem lab; YC drum storage;
Conveyor; Leach platform;
Sacurity, Metalurgical lab;
tnvironmental lab; NECR/IX;

"Floating TLD'

Instant
working
level meter

Monthly working level fig. C8-2 Appendix E,
Table E-2

Appendix E.
Table F-3

Appendix E.
Table E-4

other areas arp irregularly
monitored

monitored in areas of auspected
coiitamination; gmeeri collected
if Scintillnmecer count o100 cpm

Sc int i I-
lometer

Monthly alpha

Scintil-

Continuous
(TLD)

Monthly

2 seriea:
quarterly (10)
monthly (14)

gamma (mreim/hr)

gamma exposure

Fig. C8-2

Fig. C8-2

Fig. C8-2 Appendix E,
Table F-5

Type 100 LiF TLD's



TABLE t:8 2

current Operational 4ill and Occupational Radiological Monitoring Program Suamary
(Continued)

TYPE OF
SAMPLE

SAMPLE COLLECTION
LOCATION (a)

ANALYSIS
PARAMETERSNUMBER METHOD FREQUENCY

Eaployees' gamma
exposure

Uranium inhalation

varie, selected will employees

varies selected mill empt"yees

Cont inuous
(TLD)

calculated
from time
cards and
suspended
particulate
data

quarterly

quarterly

gama exposure
(mrem/ period
exposure

uranium exposure

SAMPLE
LOCATIONS

employees

employees

DATA

Appendix E.

Table E-6

Appendix E,
Table E-7

REMARKS

program concentrates on
employees who work in areas
with high exposure potential

program concentrates on
employees who wjrk in areas
with high xposure potential

program concentrates on
emplnyees who work in areas
with high exposure potential

Rioassay varies selected mill. emplnyees Fluorometric biannually uranium concentra-
tion in urine

employees Appendix E,
Table E-8



TABLE C8.3

Current Spill-Related Radiologicil Environmental Monitoring Pr,'gram Smanmary

TYPE OF
SAMPLE

SAMPLE COLLECTTION

LOCATION (S)NUMBER METHOD FREQUENCY

Air-particulates 3 Pinedale
16K-336
Gal lup

3 hr high
vo I Lae
(Pinedale,

16K-136),
low volume
cont inuous

(Gallup)

Crab

monthly-.
wepk ly
samples
compos ited
monthly
(GalIlup)

quarterly

ANALYSIS
PARAMEFERS

U natural
Ba-226
Th-230"
Pb-210
Po-210

Gross Alpha
Total U
RA-226
Th-230
Pb-210

Gross Alpha
Total 1t
Ba-226
Th-230
Pb-210

SAMPLE
LOCArIUNS

Appendix F,
Table F-.I

DATA REMARKS

Appendix F,
Table F-I

Surface Vatar 5 "Above the Falla"
RWS-25
RWS-26
RwS-27
RWS-28

5 Parker Spring,
Sunnyside, 16K-336.
16T-339, 16K-340

Alluvial
SJellt

Sad iaent

Bai led quarterly

Fig. C8-I,
also see Tables
R3.9 to B3.13

Tahles B3.22 to
B3.26

Varies up to.
about 25 miles
downstream from
mill

Table B3.9 to
H3.13

Tables B3.22
to B3.26

BPNL, 1981

Appendix F,
Table F-3

Well 16K-336 has been dry

since July 1980 sampling

Continuation of 1979 and
1980 programs.

Varies Varies Five-spot As requested 1) natural
Grab by NHEID ga-226

Th-230
* Pb-210

kabient Radon

(NMEtO-Mi Ian)
600-607, 610 Tedlar bags

48 hour

monthly radon
act ivity

Appendix F,
Table F-3



TABILE C.9.1

REVEGETAr~oNl SEED m[XIrma

SEEDING RATE(2)

GROWT11 LNi. ov PURE
HARIT(I) LIVE SEED/ACRE

NUMBE~R OF
SEEDS/SQIJARE

FootSCIENTIFIC NAME COMMON NAME VARIETY

Grasses

Agr.apyro asithi i

Sporabnluos iroides

orytapsis hymenoides

BouretnuiA curt ipenduls

Forbs

Penatteono strictua.

Western Whestgrass

Alkali Sacaton

Indian Ricegrass

Sideosre Grams

Rocky Mtn. Penstemon

Arriba

Pal ama

Vaughn.

Bander&

NS

Na

NB

NB

4.8

0.5

3.2

1.6

0.3

2.9

20.1

13.8

7.0

(0) - Native, B - Bunchgrasa, S - Sod-forming Grass

(23Seeding rate is far drilt seeding. If broadcast seeding is ,qed, these rates

will be doubled.



TABLE C.9.2

PREPARATORY CROP SEED RATES

SPECIES
SCIENTIFIC RAWE

Kordeum vulgere

or

Triticuin aesqtivum

COMM4ON SAME

Bar ley

or

GRO WTH
HAB IT

lB

SEEDING RATE(I)
LBS. OF P('RE

LIVE SEED/ACRE

75 . 1

Wheat 25.0

(I)Seeding Rate is for drill seeding. If broadcast seeding method is used,
these rates will be doubled.

T - Introduced, B - Bunchgraas, S - Sod-forving grass



TABLE C9.3

200-YEAR FLOODPLAIN C1HARACTER1 STICS

CROSS( 1)
n AM

SElCT[ ON

3

8.

9

*10

12

13

Is

Is

CHANNEL BOTTOM

ELEVATION

(FEET)

6878.0

6886.0

6915.0

6922.0

6924.0

6929.0

6939.5

6945.0

6945;0

6948.0

6946.7

6947.2

6949.6

6952.0

6954.5

6964.3

WATER SURFACE

ELEVATION.

(FEET)

6882.1

6922.7

6926.5

6930.9

6934.3

6946.06

6950.3

6951.5

6951..8

6952.4

6952.6

69 ¶3.2

6954.6

6958.0

6966.2

TOP CHANNEL

WIDTH VELOCITY

(FEET)

65.6

48.2

194.6

241.4

49.4

39.7

135.2

396.3

469.3

197.7

370.2

505.3

576.3

400.8

567.2

489.1

(FPS)

15.5

21.0

10.2

16.1

13.3

21.22

11 .27

8.3

2.9

5.1

2.5

2.8

3.7

6.1

4.7

4.1

ELEVATION OF(2)

TOE OF

(FEET)

N/A

6936

6940

6941

6939

6942

6950

69 55

6960

6960

6948

6949

6956

6956

NIA

* N/A

(I)See Figure
(2)SAI, 19804

83-4 for croax Rection locstiOns



TABLE C9.4

ESTIMATED SHECT AND RILL

EROSION RATES

1
)Frosion Rate* with Mulch Cover - No Vegetation Established

Area(l) fR K
FACTnRS(2)

L S

Estimsted
Soil Loss

LS C P (T/Ac/Yr.)

Estimated Soil
Area Loss from Area

(Acres) (Tons/Year)

A

8
C
0.
E

20
20
20
20
20

•0.40
0.40
0.40
0.40
0.40

1,575
575
725

L,725
575

3%
10%

2%
2%
62

0.66
4.0
0.37
0.48
1.6

0.05
0.05
0.05
0.05
0.05

0.50
0.60
0.50
0.50

0.50

0.132

0.96
0.074
0.096
0.32

52.6
13.6
39.6
.48.0
27.2

6.94
13.06

2.93
4.61
8.70

36.24

0.98

Total for Tailings Disposal Area

Factities
Area 20 0.40 650 12

Stockpile
Ares 20 0.40 R25 42

Totati for All Disturbed Areas

0.20 181.0

0.2) 0.05 0.50 0.046 21.3

0.93 0.05 0.50 0,186 8.7 1.h2

0.18 211,0 38.48

(b)Erosion Rates Following Vegetation. Estab.lishment

Area(
1 )

PACT0RS~
2

L S*

Eatimated
Soil Loss

LS C P (T/Ac/Yr.)

Estimated Soil
Area Loss from Area

(Acres). (Tons/Year)x

A

C
D

20
20

20
20
20

0.40
0.40
0.40
0.40
0.40

I ,515575

725
1,725

575

.3%
10%
2%
.2%.
6%

0.66
4.0
0.37
0.48
1.6

0.15
0.15
0.15
0.15
0.15

0.50
0.60
0.50
0.50
0.50

0.396
2.88
0.222
0.288
0.96

52.6
13.6
39.6
48.0
27.2

20.83
39.17
8.79

13.82
26.11

Total for Tailings Disposal Area.

Facilities
Area 20 0.40 650 1% 0.23

Stockpile

Area 20 0.40 825 4% 0.93

0.60 181.0. 108.72

0.15 0.50 0.138 21.3 2.95

0.15 0.50 0.558 8.7 4.85

Totals for All Disturbed Areas

(C)Erosion Rates for

0.55 211.0 116.52

Vezetation Established in Areas of 5H:IV Slopes

Ares
1

l
FACTORS(2)

L S

Estimated Estimated Soil
Soil Loss Area Loss from Area

LS C P (T/Ac/Yr) (Acres) (Tons/Year)R K

H

.1

20
20
20

0.40 311
0.40 134
0.40 223

20%
20%
20%

7.1 0.15 0.50 4.26
4.7 0.15 0.50 2.82
6.05 0.15 0.50 3.h3

5.2
1.6
2.9

22.2
4.5

i1.5

Total for Areas 3.8 9.7 37.2

(1),Tailings Jisposal area was sobdivided into. 5 subareas according to percent
S slpe and Length of slope.

R RainfaLl factor; K - Soil erodibility factor; L . Slope length;
S - Percent slope; LS - Length and slope factor; C - Cover factor;

P *Contouring factor.



TABLE C9.5
INPUT PARAMETERS FOR CALCIT'ATING TRANSPORT OF

Rn-222 THROUGCH COVER MATERIAL

Parameter

it

* c

* 0/P.

Xe

Description

Radon flux from bare tailings

Radon flux from cover

Tailings diffusion coefficient

Cover diffusion coefficient

Cover thickness

Radon'decay constant

Attenuation values of cover

( X Pc/Dc)I/2

Units

pCi/u
2

-s

pCi/m
2

-.

cm /s

em2
/.

cm

saec-

cm-I

Input Value

333

4.7x,6-2

l.4xlO-2

66

2.2xl-o6

I .2h|O-2

References

UNC daata

Calculated

GEIS(l) Appendix P, p. P-4

GEISCI) p. 9-26

26 in - 66 cm

GEIS (I), Appendix P, p. P-2

Calculated from A, Dc/Pc
values

be

(!)U.S. NRC. (1980)



*. TABLE L9.6

KECLAMATIOW. COSTS

ITEM COST (1981 DOLLARS)

Decownissiofing & Decontamination 
0()

Materials

Cut & Fill Dike Ares - 89,500 cy @ 112 hrl. 26.750(2)

214 hrs. I S125.001hr

Replacement of Cover Material 458,750(2)

367,000 cy. x $1.25/cy.

Grading - $65/hr x 211 acres 13,700(2)

(1 acrejhr.)

Ripping of Facilities Area 2,250(2)

18 hre. x $125/hr.

Seedbed Preparation, Fertilization, 207,600(3)

and Mulching - $984/acre x 211 acres

Seed Costs - $91,000/acre x 211 acres 19,200(6)

Total Coats $ 728,250

Coots/Acre $ 3,451

(I)j'SNRC, 1980, Appendix K, K-33.

(2)Achborner, 1981.

(3)Hoatright, 1981.

(4)Rocky mountain Seed Co.. 1981.



TABLE CIO.'l

BAS IC JOB REQUIRE~MNTSI .R KEY MILLOlG PERSONNEL

1. Radiation Safety Officer

2. General Manager - t iUling and ton Exchange

3. Vice President - Environmental amd Safety
Serviceq

4. r)ir.?ctor - Tailings Management

5. Director - Environmental Operations

6. Director - Mill Security

A college degree in a .technical field with at least two .ears of
practical kperience• in radiation safety or radiological health.
Familiarity in dealing with variouis State. and/or Federal. regulatory,
agencies is. preferred..

A B.S. in Chemical or'Netallurgical Enpineering with at least ten
years'o( experience. Five years of this experience should he in
milling supervisory positions. Should be knowledxeableih ail phases
of mill design, including uranium, acid leaching snd solvent extrac-
tion. Must be able to communicate w I1l, to organize personnel, And
to maintain good labor relations as well to excereise judgement

consistent with good "engineering and metallurgical practice.

A B.S. in Mining, Metallurgical or Chemical Engineering with at least
1.5 years experiente at all levels in various phases of mining.and
milling] operations. Individual. should posses.s aproven manasgeriat and
compunicstions skills:and be.knowtedgeable in all leveli-a fregula-
tory (both state i6dfederal. requirements for both eaironmefnt' and
related issues. In addition, the individual: must he able to maintain
Xood labor. relations, and" to provide a good w•orking relationship with
state and federal regulatory agencties.

A 5.S."'o Mining, Metallurgical, or Civil Engineering, or related
field vith at least 15 yeers.sxVerience in all phases of mining.
milling operations, and tailings manageinen . Individual muit have a
proven record of emnagemoent skills. Must be familiat with both fed-
eral and state regulations dealing with tailings management, embank-
ment stability, and health and safety. Individual must he able to
maintain good labor re-lationm and provide positive:communications
"Vithin the organization s-"ývell as with regulatory agencies.

Technical d4gree with at least fiiV yters experience with mining-
related environmental/radiological programas. Experience should
include familiarity vith"regulations. Individual must be able to
develop and maintainsonitorioig programs, supervise and ortanize
personnel, andmaintain ."sitive~working relationshipa with the
regulatory..agencies,

Individual Aust havea•t least five years of.experience.,in security
or with a police departteut. oust be able to provide ditection for
security ittff, to comsunlcta: effectively, and to be familiar with
all regulatiovs.pertsining to security.
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Gallup
Formation

Massioe cleon whl tobuifft medium to corse-oraibed sandstone. This
& aond Outcrops ot the si4; ftms coat oom Me$O. Regreseinecooltat
barrier sond: Gradational with Mulptto tongue.,

Chfetly dark gray -mudslone and silty sandstone with scattered this libde
of sandetone. Disconformable oith Olt*o Cool. Offshbre marine deposilt.

Poaludol and flvital deposits. Chiefly irregular buff to gray medium-
grained sandstone, tight gray clay and Ionttculor coal beds and

.. cofobnaceaus shales. ntsrfingerej with underlying Gallup sondstone.
Mill silo complex liesin this member.

Predominantly a light gray to butf, tine to course-grontd .otdstlon
interbedded with gray sittstone and mudsionei and minor amounts of
Cool Outcrops on southwestern margin of site. CosWtaborrier deposit.

Sandy marine shates and thin lenticulor sandstones. Transgressive
marine deposits.

Weeritbut to lighit gray, fine-grained and silty becoming -gradualiy
liner grolned towards the bosu merging with the rather thick
transitions zons which comprises the upper iO0 ft. or so of the under-
lying Moncos Shale. Regreseive,.liftoraol a'nearshore deposits.

Fissile shate with calcareous zons. Thin sandstone and/or ilttstons beds.
Late Cretaceous subregional marinetransgression.

Limey medium gray to black marine shato interbedded infrequently with
piotey laminated light gray to groylshryetlow to white limestone.and
gypsum.

Continental and marginol morine. Uniformly finegqro•hnd well sorted gray
to pure white sandstone, with some interbedded silttlons and coal.
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Formation

• ," " woW ll~s

• I Sandtone
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Dakota Formation
I
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Ca
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Ci~
4

Morrison
Formation

I rusnty
,[.oioon

West woter

Canyon
Sandstone

Member

CowMmrings
Sandstone

Member

A green'to.grayish.-green mudstOne Of continental deposition, split
occasionolly by :discontinuous sandstone lenses.

Gray to light grayish-red to.yelowish-;gray, locally Conglameritic fine-to
lcoorse-grolned sandstone Characterized by Icour-and-fill croesbedding
and by angular groin& of unweathered feldspar.• Discontinuous lenses
of grayish-gresn sandy -muduton. oa.e present.

Chiefly gray to light yellowish-gray, tine to medium-grained sandstone
with some interbedded siltstone.
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FIGURE 84-5
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FACTOR OF SAFETY

CONDITION COMPUTED REQUIRED

ULL POOL 5.22 1,5

'SEUDOSTATIC (g O.I) 3.38 1.0
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.OIJNC. MILL PON 7 CODExmuInnS,PEVo (7/79) DATE* 15/12/81
* f:CGALLUP,. 74-00 PAGE NO. I

:AREA OF SOURCESa11

Km Km .4 KNIŽ (C/YEAR Ps!ZF M/SF.C
No. x I Z AREA 1'1-0238 714-230 QA-zfI. P8-2t.0 Pfl-222 1 it SFT FVI VEL SOURCE NAWF

j .2 -.$A -16.011 .1000 s53QIE-03ý *I74.TE-0 1.q1f-0? 2.56E-OP 7.06F+00 2001 0.SUHTKNS

4 .33 -. 18 -16.00 .0.740 3Q9QE-0.3 3.0E.-02 t.OIFE-02 1.8.9E-02 5.20E+00 2002 . OT TAILINGS
5 ..A -. 16 -16.0on .10900 S.AQE-03 i.4 1 FI- 02 *1.771E-02? 2.38E-02 6 S7.C0+04D 2003s 3 0. CEAST TAILINGS

6 1.00 ..36 -16,00 .05flo 2.91E-03 2.1 +6F-02 1.03E-02 I .38IF-02 3.8OF406 .2006 3 0. N(IRTHEAST TAILINGS
1 .16 .0 2.20 ..0030 ?069E-03 .1.421E-03 5.72E-04 *7.68E-04 1.36E+02 200ý7 3 0., nRE PILES * DUST
a .00 0.00 10.59 .60000 7.30lE-0? 1.83E-04 6.10E-05 5.04E-06 0. 100 lot 3.14F+00 VELLOWCAkE. DRYER
9 .01 0.00 17.37 .04100 3.1-t3F-03. e2?6E-()S 7.03E-06 6AR1F-07 o. 100 flp 2.06E+00 YELLOWCAKE PKG!UJG

t0 -,.IS .20 1187.50. .0070 ?.PAE-Oo 7.22FE-03 R.'2bF-o.Vn O.ZIE-08 4.96E-03 34061 3 0. RAWrIFILL AREA I

INPUT TAILS ACTIVITIES, PCI/G . PARTICLE SIZES ANn FpACTIOnAL nisTR!RUTION

SET URANIUM THO.PIUM RADIU1M. LEAD SET 1.0 1.0 S.0 3-%.0 POEM

I 5.33E.0t 4.68E*02 I.A8E4O2 2.%3F*fl2 1 1.000 40000 0.000 0.000 8.900
7 *6.8AF+0?: . AFOa I.RRF#o? 2.41F+0Pl 2 0 000. 1.000 0.000 0.000 2.400

4600.OE+01 3.14E+02 1.tT17 .. +0 3 0:4006 0.060 .0 70 ?.400

PARTICULATE snlURCF STRENGTN MULTIPLIERS AY TINE STEP, 3 TINEF STEP(S) USED FOR THIS RUN
snuflJc(E TSTFP I TSTFP 2 TSTFP 3 TqTF~P 4 TSTEP S TSTFP 6 TSTEP I TSTFP 8 TSTEP 9 T.STEP10O

u N &IIS!EP 5.O0YRS 15'. 0O.YS 5.00OYRS 0 -0)v o .OOYRS - 0.0~ 0. o V. Ri S f04 0.0flyps . .OOVRS 0.00YRS
----------------------------------------------------------------------------------------------------------------------------- ------------

I t.0OOE+0fl 1.0OE00Eo I .000,F+01) 0. 0.0. .0. 0. 0. 0.C'2 t.OOOE+01Y t.noOOF+Qo 1 .00O4E,00 0. 0.0. 0 . 0. 0. 0.

3 1.000.F+00 t..A0o0U.0f 1.008F+60 0. 0,0 0 .0. 0. 0.
4 1.0OOE +00 1.041 oot~o-o 1.600rD~Oo 0. 0. 0..0 0. 0, 0.
5 t.QOOE+00 t.Pook+00O t.60OfF400 0. 1.0. 0 ) .0
6 t.00E+00 l.floOEQoo 1. oooF+00 ti. 41.0. 0. 0*0. 0.

*7. t.OOOE,00 1.1100lE+00 0. o .0.0 0. 0.. 0. 0.
a 8 .000E400 I .000E+60 o;0 ~ fl . 0. 0. 0. 0.
9 1.000E+00 t.000flI400 0.. 0. 00.0 0. 0.

to I.OOOE+00 I .000F.+00 1.400OE.of A. n . 0. 0. 0.

it 1 I OOOF+00 I jilo14106 I ..n 9 PF 4 .0 04) 0. .0 o* 0 0. 0.

5QA~fnt Sri uocE qTP1EmrTH MULTIPLIERq 14Y TIME STEP. 3 II.'4E STEP(S) USED0 FORP THIS RUN
SOURCE IST~F' I .T411P 2 t STV .P 3 TST:FP 4 T.STEP 5. TS T.fP 6 ISTEP 7 ISTFP 8 .TSTEP 9 TSTEP19..
NUM RE R 5.00Yrks I 54~041YRS Si.ooYRs 0.00YRS (1, 06YRS Q.OOyps' . DAYps 0.000yps fl.00YRS 9_04yRs
------------------------------------------------- ------------------------------------------------- ----------------------------------------

I 1 .0000E400 I.000F+44 T,000E4o4 0+. o'.0 0.0 0. 0
2 1.000E+00 I.O6flU.Ofl I.OflOFt o. f.. .'). 0. 0

3 1.0oflE+t.01) I .09~0t * lQA.0Ep0+00 0. 00. ~ 0. 4.0. 0.

45 1.0o0E+410 1..0001E401 e*0#flo ff 0. A.0. 0. 0. 0.
6 tOf,0 Anoq0oo *flao"tOO 0. 0. a. 0. o.0.

7 1 .000E+00 (.100+f ý 0. .o . . aa..
6 1 .000E.of j.OOAL401 1006+6 0. I). 0. 0. 0*0. 0.

9 .O.000E0) J ftofiflE4-0 On0 0. o..0 .0 0.

to t I.00AE+fl0 I oonE4flq 1.4)(W+00, A. 0. , .0 0.

It .OnflE+flO 1.00fUý+on ~llO,'l 0 1.400 0.o 0. 0. 0.0.



FIM•TXfALLUPq 76-0- PAGE NO. 2
JOINT FREOUENCY IN PFeCE4T, OTRECTION TNDICATFS WH ERE WTNO IS FpfM FPEUWSX .37%96, ,20086, .P2603, .14370. .04116, .01246

." MPH N NNE 14E FNF E E3F SE SSE 3 5 SWS WSW WNW "W NNW TnTALA
---------------------------------------- --------------------------------------------------------------.
STARTLITTY CLASS I

C% 1.s .0678 .05sh ."678 .022b .067A P0Q?3 .0452 .0•26 .0717 .0452 .0792 .?O6? .1357 .1018 .0452 0566 .2121
5.5 .0411 .0342 .nQ4l .0137 .0411 .0479 0274 .. 0131 .0142 .*0274 .0179 .1370 .0822 .0616 .0274 .0342 .7121

10.0 0.0000 0.0000 0,000 0•0o40 0.0000 0•000. 0.o000. .0.0000 0.0000 0.0000 0.0000 o.0000 0.0000 o.0-0400 .0000 0.0000 0.00oo' S 15.5 0.0000 0.0000 .0.00 0.0000 0.900o 0.0000 O.0ooo 0.0000 0o000o0 o.oo0o 0.0000 0.0000 0.00o 0.00ono o.:ooo 0.0000 .0.000
21.5 0o00o0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 oo.0000 0.0000 0.0000 0.0000 .0.0000 0,0000 0.0000 0op000 0.000 0.0000
24.0 0.0000 o.oono 0.0000 .0o0 0.00ono o0.000o 0.0000 0.o000 o0.1 00 0.0000 0.0000oo 0.0000 0.0000 0 0.0000 0.0000 0,0oo o 000o

O ALL .t0(9 .0907 .1,89. .0163 O-9- .14S2 .072b 40363 .1089. .0726 .1?71 .3632. .•174 .I6414 .07a6 ..0907 I..•9?

-STARILITY CLASS 2
1. if .i77 .172.0 .178 i.2408 .2808 .086 .158? .17.0 .2477 .2007 .3027 .5984 ,6466 .?95 ,390 .1926 4.I359 9
5.5 .2123 .0753 .1575 .1006 .1096 .0411 .0685 .0753 .1P33 .0q9O .t507 .2671 .3014 .1370 .1781 .0753 2.1711

10.0 .OA22 .054O .0753 .07%3 .0753 .0274 .n411 n.42. .09S9 .1027 .!QR6 .2466 .2260 .1233. .0822 OR22 1.6231
0 15.5 4.0000 0.00o 0.00100 n.0000 00(000 0.0000 0.00t)0i 0.9000 0.0000 O0.000 0.0000 0.00000.0000 o.nooo 0.0000 0.0000 0.000

21.5 0.0000 0.0000 0.0000 1.0000 .0.0000 0.0000 0.n000 0.0000 a.Ono o0.0000 0.0000 1.0000 0.0000 0.00oo 0.0000 0.0000 0.0000
?A.o 0.000.0 0.0000 0.0000 0.0000 0.0000 0.0000 o.000 o.0oo0 0.0%010 0.0000 0.0000 0.0000 0.o0oo 0.0000 0.0oo0 0.0000 0.0000
A ALL .7622 .3021 .6111 '1257 .427 .qI11 .?767 ;2,A.15 ,4669 .432.4 .6920 1.1121 1.1740 .561l 16593 .3501 8.630t

STARTLITY CLASS 3
1.5 .0989 .0973 .1300 .13-29 ,050 .026 0t70 .oZP .0707 .084a .1482 .2233 .2132 .113 .0537 .0424 1.%273
5.5 .2397 .2123 .3151 .32,19 .1431 .054R .0411 .05AR .17t? .2055 .3356 .541t .4932 .2671 .1301 .1027 3.6300

1o.0 .24,66 .150.7 .164a. .3767 ZO5 .OS48 .0751 .08o. . ,274.0.. 3816 .6975 .9724 *&027 .3 .1301 ,0959 4.0082
S 15.5 .0205 .0205 .0f270 .005 ,0205 .0968 .k137 .0068 .0753 .1712 .4110 .4521 .315I .1096 .04.79 .0068 1.725?

21.5 0.0000 0.0000 .0064 .0068 0.00.00 0.0000 .0068 0.0000 .0274 .0342 .:Aq9 .2466 .0549 .0205 .0068 .0064 .60?4
: 28.0 0.0000 0.0000 0.0000 0.o0oo O.OOoo 0.o0oo 0.0000 0.0000 0.0000 .014 .07153 .0411 .014 0.000•0 0.o0f00 0.0000 .1506

ALL .6057 .48O8 hu3,7 .45RM .429? .1;%o IS39 ,1732 .6186 .9O06 1.8125 P.4768 .1.6AS .A363 .3466 .2546 12.4442

STARTLTTY CLASS 4
t.5 .1143 .083.1 .1143 .1101 .0914 .0533 .4381 .0o38 .1715 .1631 .2240 .2286 .1410 .0782 .0381 ,0419 1.780.
5.5 .?055 .1301 ,205s .?1?3 .164 ps .099 .O6fs .1t507 .30R2 .a740 .3836 .4t11 .2534 .1370 ,0685 .07S3 3.183910.0 .4178 .34q3 .356 .5690 .46•A .1438 .150? 38 1.0137 1.2677 2.01S77 ,IS. .Q458 .3•?5 .2466 .1507 10.616b

C 15.5 .3425 .2 V3 .2197 .3356 .2945 .08Z2 .1370 .3092 .7055 .0959 2.9184 3.2466 1.5479 .6233 .3630 .1233 I.6439
21.5 .0205 .0205 .0068 .T470 .06As .0068 ,n274 .0753 .10 27 .2808 .8630 1.2945 .449? .1644 o546 .0342 3.5133
28.0 .0137 .00.68 0.0000 .0068 .0068 .0068 .0068 .0205 .0342 .0685 .3288 .4452 .1164 .02n5 .0137 0.0000 1.09s5

4b ALL 1.1143 .A501 .9019 1.1.097 1.0914 .3116 .qa4s5 .967S 2.3356 3.1700 6.7S15 7.4410 3,4697 1.1619 .7w7 .4251 3P.7940

STARILITY CLASS 5
1.5 0.0000 o. 00noo oo000 01.4,000 0.0000 0.0000 O.oo0o o0ooo 0.0000 0.ono 0.0000 0.0000 0.0000 0.00no 0.0000 0.00oo0 0.0000
5.S .1027 .1918 .1849 -. 175 ,I23 .,tS75 .!3229 .191 .42a .3614 .3425 .4041 .191A .0822 .068S .01317 3.2603
1060 .3082 .2397 .2055 .?05, ,l.At .0890 .0753 .171.2 .780A .7740 .9032 .7671 .3562 .2055 .1096 .0959 5.5548

* 1).5. 0.0000 0.0000 . 0.0000 0.o00 0.0000 o.0000.0000 0.0000 0.0000 o.oono 0.00 00.0000 0.0000 0.000 0.0 000 0.0000 0.0000
?1.5 0,0000 0.0000 0,0111000000 000000 0Q000000 0.00001 0000001 0.0000 0.0000 l.l400000 0.0000 . 000 nO 0.00nO 0.0000 0.0000 0.0000
28.0 0.0000 0.0000 0.0000 0.0000 o.O1 00 0.0000 O.noo 0.0100 0.100o 0.0000 0.0400 0.0000 0.00o0 0.0000 0.0000 0,0000 0.0000
ALL .4109 .4315 .3-404 .3610 .19nt .2465 .;0F2 .3610 1.2055 .o1754 1.3357 i.iT12 .5480 ?877 .1731 J1096 A.4151cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

STABILITY CLASS 6
I .5 1.354s2 1.3870 2.741;. 2.09OZ 2.9577 ý1.7393 1.4268 1 .7777 3. 2127' .1.7064 ?.2?7Z? .8365 1.56140 .a6st7 .138S .1906 ?R.2597
S.5 ..3562 .3S62 .7123 .5411 .7?6.0 .431.5 .3493. 4589 ,7671 .4315 .. 5685 .74,66. .30o ..123 .08Q0 .1027 7.1506

10.0 0.0000 0.000o0 0.0090 0.4000 O,0on0 0.0nn0 0.0004 0:0000 0.0.0oao 0.0000 0.00on o.oooo 0.0000 0,0000 0.0000 0.0000 0.0000
* i5.5 0.0000 0.0000 .0.000o 0.0000 ti.0000 0.1(140 0.nooo o,0no 0.(Oflon 0.0000 0.0000 0.0o00 0.0000 0.0000 0.0100 0.o000 0.0.000

P1.5.0.0noo 0.0000 0.O.0on 0.0000 0.0oo0 0o.nn0Q o0n.0 A,0ln0o 0n.000 0.o0p0o 0.0o01 o.0000 0.40n.0 0.00o0 0.0000 0.0000 0.0000
28.0 0.000o o.oo0o 0.00oo o.0000 0,o0.00o o.o0ono 0.no0o .onoo 0.0000 0o0no o0.o0oo 0.0000 0.0000 0.04o 0.01000 0.0000 0.0000

* ALL 1.7100 11.1432 3.453S ?.63t1 5.0%0 P.17M8 1.77181 2) ,23h 3.979R ?. 1374 2.1957 I.5851i 1.9714 sq?O *4p?79 .49,.;3 35.3903
----------------------------------------------------------------------------------------------------------------------------------------------------
ALL 4.7124 3.Aq9R4j6.ln7Vj ;.kpijR 6.IQ 1 3o.?'1' J 3.41071 4,0%S7 81.7155 1. 7450.I3.4:*7'*' ).1404. 0.0666 1.790e 2.4.906k 1.7237 9.99197



C' qEtUf,:IiNC MILL OUN 7I CnODFvMIIrS.pEVO (7/79) nATEz 15/12/81
mIETSET=GALLUP, 76-80 PArE Nn. 3

C - ------. ---•-.--- --- INOIVTlM&IL REcEPTf.R LriCATTON OATA, t4 LOCkT[fnm tmPUT TNTS QUN-------------------------
I LOCAlION NAPFA X(KN) Y(NMI Z(M) OTitfKM) TYPE I LnCATIlN MAMFS Y(Kmi y(kM) z(m) r)t.ST(IN) TYPE

I NO5aTH ROUNOARY 0.00 -ft 6.1 068 to t NiAP.ST CO'MaINITY S.37 -5.21 1.22 7%4A 10
2 NnRTHEAfs anUNDAPY !.15 *. -3.05 1.05 10 Q 4FAPF$T DOWNWIND Cnw 31.$ 3.0Q -1.29 S2.06 to

.3 SOUTHEAST linUNDA.Y 1.1.5 -It.3a 36.5f I.60 10 t0. NEARES.T GRAZING APEA 63 1  -. 61 -|R.29 .69 10

a gnUTHWEST BOUmNUAY -. 46 -1,1A -4.10 1445 to :11 GALLUP .0.5 -11.77 0.0'0 25.22ý 10
S NEAROST RESIDENT .06 #5 4A.77 052  10 t? SPRI'(GSTEAO TR. PARK A A -7.66 -48.71 9.91 10
6 FNV mnNITOR STA A .18 .70 47.24 .72 10 13 NAVAJO GRAZING AREA .ti .71 0.Of) 1.00 10

C' 7 NEAREST nOwNwINn RER 2.S7 I.qq tp.p9 3.25 to 14 NEXT NFAPEST PESTOEN ..-0 , 13sD 12.19 1.30 to

MIRCELLANEl's IFNPUTTARLE PARAMETER VALUES

DM. TSTAPT FF0R0 FHAYt FFnRP FHAYP FPP(t) FPp(Q) FPR($) ACThAT
--------------------------------------------------------------------------------------------------------------------------------------

650.00 lqjA.PO 1.00 0.0 1.00 0.00 207.00 134.00 tOq0.0 2.10

TPACT EQUALS 1. 1. 1. , 1. to 0. 0. 3. 3,

JC EQUALS 1. 0. 1. to ne 1. 1.. It to 0

TIME STEP DATA..... STEP NMAFi tF~flnTH. YRJ IFTnhO
1 AFTER 5: YEAPR 5.00 I

e • 2 AFTER 20 YEARS IS.00 1
a 3 AFTER 2S5 YFARR 5.00 I

YRqn E911ALS 1.5. P.5, 3.5, 4,. 7.5, 15.0, 25.01 35.0 45.0. 55.0, 65.0. 75.0,



REGInN=LtmC MILL RUMl i CFlE=MTLnns.REV0 (7/79i .DATF 15/12/81
METSEIGALLUP, 76-80 PACE NIl. 4

PnPIILATjnN n.1'STPTRTUTIfN

P N NNE NE ,ElE E ESE SF SSE . SSq Sw WSW V WNW NW Nfaw
KILOMETERS I u.0 22.5 '5.0 f'7.5 90.0 11t2.% 135.0 157.5, 180.0 '702.5 225.0 ?a7.5 270.0 ?92.S 315.0 337.5

t.0-2,0 - "7 0 0 0 0 0 0 0 0 0 0 28 0 0 0. 19

2.0-3,0 9 0 0 0 0 0 0 0 0 0 33 0' 1 0 a - 0 !:19

3.00,- , 0 0 A 1 0 0 17 it 0 0 0 0. 0 0 0
p

4.0- 5.0 .0 0 0 0 0 t t! 28 17 17 11 0 1 0 0 aa

5.0-l10 .0 0 so 40 9 137 112 138 49 22 23 264 155 155 So 54 54
0

•10.0-2n.40 9*4 s. so 1236 136 136 39 127 361 362 37 149 149 314 100 06a

20.0-•o.0 0 71 i59 157 156 24t 464 211 129 38 38 10072 1.9044 762. 1377 170 -132
0

30.0-an.0 1 02 56 14 top? 11082 407 723 137 137 358 76. 11. 7f 396 1576 503 103* a

i 40.0-50.0 9 305 17 3 ?0 841 9*4 800 116 143 356 14? 464 970 191 5 2073

50.0-60.0 0 139 to0 10 64 71 55? 190 116 6 153 426 1o0 949 2263 t051 909

60.0-70.0 t t36 336 135 i 96 28 895 83 18 596 260- 49 49 49 319, SQ3
4 '

70.0-Ro.n 05 4A 46r 0 121 200 7667 596 0 70A2 49 44 4 99 a9 102.9
---------------------------------- I-------------------------------------------------------------------------- m----------------------------------------

.O-RO.0 * oiit q9 974 559 12725 ?8AR 1069t 1392 742 9054 12028 291733 3079 5869 2244 5085

TOTAL 1-F8 KM POPULATION IS 90853 PFPO.S



REGIONm'IINC MILL RUN 7 CODFMrLDns;PEvo (7/79) DATE=. .15/1/8.1
METSET:r.ALtUP, 16-80 " PAGE NO. 5

INHALATInN PIOSF CnNVERsInN IACTnoS. NR/YR PER PCT/M3

STZE= t.OIM, RpHUWS.9 11-238 11-234 TH-230 PA-226 P14-2.10 R-21f0 PO-210

WH.8oE÷00o 1.12E+01 1.37E÷02 3.58E÷ol .+.66F+00 0. 5.QSE-01.
ROME I .66F.+02 .AIE+.(2 . 4.90E÷03 3.58E+02 I.45E+02 0. 2.. 43E+00
AVr,.Ig.U.JG . 07E+03 !.2te+03 2,37E+03 4.48E+03 5.60F+02 0. 3j.3F+0?
LIVER 0. 0. 2.APE*02 4.47E-02 3.6.9F+01 0. 5.34E+00

InqFEY 3.74E÷Ot &...OE÷ot t.37E.013 t.26E+00 1.21E+02 0. 1.7QE+01

SI7FZ . olUM, HH(12z.O 11-238 U-234 TH-230 RA-226 PA-ZI0 8I-2lO P0-210

mDH. nI.)Yy 4.32F+00 4.92E+00 .1 .66F+02 3.09F+01 4.36F+00 0. 4.7! -01.
uomE 7.Q2E.O 7.9F5401 S.q5E+03 3.0QF+02 -1.35F+02 0. 19?2E.00
AVG.LII4C. !.5,8E+0? t.AOE¢+fl? 3.?2E+O0 6.61F+03 7.72.E÷02 0. 4.20E+02
LIVEQ 0. 0. 3.UAE+lPI "987F-02 3.asFOl 0. 4.22E*00
xintJv . 1.66E+01 t.8QE+0| I..67E+03 I.09F+nf0 I.t3F(,? 0. 1 .42E:+01

StyFx .. 00tm. RH(1=2.4 U-23A U-234 TH-230 RA-226 PH-Zl0 F1-21.0 Pn-210

WH.HODY I ..I Et00 i. 32Fs00 L |1.010+o0 4.OU0Fi01. 4.8F+00 I0. 7.10F-0
C' RONE .Q6F+t01 2.14F+01! 3.60E+03 4.OOE+02 1.SOE+.02 0. 2.A9E+00

AVG,.f tJNG 1.24E+03 I .42F4.03 1.38RE03 2.84F+03 3.30E+0. 0. |.SRE÷2
LIVF 0. 0. ?.07E+02 4.7E-0.2: 3.83E4+0.t 0. 6.36E+00
1(1 0nMEY 4.47E+00 5.1OF.on 1.0.OE+03 1.41F4+00 1.25E+02 0. 2.113E01.

SJTF:35.0Um. RH41.1: I I)-.?38 .11.234 T14-230 RA-226 PA-210 8T-210 Pl-2tO

WH.IlfODY 7.9,.E-0 9.ftl2F-O 5.77F01, 31.90F+O1 4a.41.F.00 0. 7.2@E-Oa
ONE -1.aEf+0l o1.&F.O| 2.07Et03 3.f0E+02 1.30,E÷0?. 0. 2.9&F+00

( AVG.LUNG 3.33E+02 3.R0E÷02 3.71E+02 7.64E+102 8.70E+01 0. 5.75E+0I
LIVER 0. 0. .1.19E+02 8.RSE-n2 3.51E#41 0. 6.52E+fl0
'(fNEY. 3.ASF+00 3*A1EtOfL 5.73Et02 1.38E+00 I.1iE+02 0. 2.1 0 E90l

RTZE- .3UF, RH*I-I.0 U-238 11-234 TH-230. RA-,26 PR-210 A1-210 Pn-210
..-- ..---.......... .........-------... ...............------.....----....... ......----........ ......-- .......... .........----.....

OH. tiJDy 7.46F'00 0. 1.29E+00
WINE .2.12F.02 0. 5.24E,00
AVr.L.J Nq 6.07E.0I 0. 2.66E+02

lt.lIVER 5.91F+.0 0. 1.15F401

'X.I PrE Y 1.93F+02 0. 3.A7.E01l

EXTFRNAl. wHAtLE ROAY n 8F CNVFqRRIOlN FACTnRS
11-21 32.1O PA-P26 P-21t0 N.-2?2 P0-21.8 PO-214 RT-214

----------------------------------------------- --------------------------------------------------------------------------------------------
Ce GonrilNrn. MR/YR PER PCIl/,? 3.7.0F-46 b..IL2E-0.7 Q.97F.-l .2..27E-06 5.03F.-0A I.I0E-OR 3.16:-05 l.RSE-04

CLO.|. MP/YR PER PCI/fA• .?,.SE-r4l I.SQE-O6 4.QOE-05 It.3E-01 2.,83F-Oh 6.34E-07 I .6*7-fl I.WbF-02
hiOnKINC. LEVEL ClINCEPTRATLI0N FACTORS. 4L PEfR PCI/M3 ........ ........ ......... 1.1IF-O0 .5.07E-06 3.73E-06



MEtSET=GALLllP. 741-D0 PAGE NO. .6

TPJGESTTON DOSE cflNvERsmfl4 FACTORS. MR PER Pr~i TNGESTIEO

AnEF GPOUP T IqS .1IE ti-231 LO-234L. T'I-234 T14-230 R A-2,?h PR-21 0 8 1-1 t P0)-21 0

INFANT wHkflflfy 3.33E-04 3.AOF-04 ý2.OOE-08 1.GhF-0L1 1.07F-D? 2.3 SF-03 3.55E-07 7.AIE-OU
0111 .. OE 4..R7E-03 th.AF-03 6.92E-07 3.60OE-63 9.44Fi-0? 'S.28E-02- 4i.6E-06 3.1OE-03

IN'FANT I-VER 0 0. 3.77E-08 1,90E-04 4.76E-os 1.42E-02 2.68E-AS S.93F-03
IN~FANT '(InIUY . 9.28F-0Q4 1,fl6E-ol 1.134E-01 qIZE-0q 8.7t1E-04 4,43F-02 .2.04E-04 I .26F-,62

CfHILD ~ 4Nt4.1ny 1.94E-04G .2. IIF-04 9.A.8E-09 9.91E-05 9.8if-03 2.09F-03 1,69E~-07 3.70:
CHIlD 'I110E 3.27E-03 3.S7E-03 3.42-E-07 3.55E-03 8.76E-0.2 4, 7SF -02 1 .9.7E-06. 1*.s2F-03

uvIID LIE 4.4. 0. t.SIE-0* . 1.7 tE-0t1 .1 4E-05 t.U?2E02. ).OZE-05. 2,43E-03
CYI "t kv D10 Y S.24IE-04 . 5.98E-0,4 8.01F-08 8.67F~-04 41 iE-oi 4. 3.61F-02 IS1E-04 7 .56F-al3

---------------------------------------- ---------------------------------- w--------------------------------------------------
TEFHAqE WH.8iI0oY 6.41.9 -65 7.39F-05 3.31*F-09 6.00F-05 5.ODE-03 I.OIE-04 5.E66E-OR 1.23E-.0f;
rEFFNAGE 8014E 1.09F-03 t:.19E-64 1.14F-07 .2.t6F-013 4.90E-02 J1.RIF-02 6.59E-07 5.09F-04
TEENAGE OIVER 0. 0. .68E-o9 I, I23E-04i 8.13E-06 5,44Fa-03 4.5tE-06- 1.07E-03
TFFMAAE K-1 NF V ?.50E-04 2.R5F-AA. 3.81E-08 . .99E-"4 2.32E-0413 1.72E-02 5..48E0os 3.60E-03

ADULT WH.800)Y 4.5ElE-05 *5.17f-o0S 2.11F-09 51*70F-o5 4.60E-03 5.444F-04i 3.96fE-08 R.5qE-O5
ADULT "(f)4E 7.b7E-oL 6.36E-041 8.otf-o8 2106F-05 4.60E-02 1.53E-02 461F-07 3.S6E-64
ADIJIT L.IVEa 0. 0. 4.7tF-09 1.17E-04I S.7dIE-06 fl.37.E-03 3:16.E-06 7.56E-048
ADULT KIDONEY 1.7'%E-0li l.99F-04. 20.67E-08 S.bSF-OLI 1.63E-04I 1.23F-02 t.83F-05 2.52t-03

ENVIRONMENTAL CONCENTRATIE1N FACTORS
C014CFNTRATTO~N FACTOR FOOD TYPE U1-238 TH-230 RA-226 PS-210

RIV. fl!MFfJ3TONt.E3S ED. Af.G. ?.SOF-03 4*.20F-03 1.40F-02 . a.OOF-03
RIV, DTNFNSVINLESS POTATO 2.SOEk-03 8 .2oEros 3.00E-03 4.00E-03
RIV$ 01ril~sIflNL.ESS RFLrIW G. 2.50t-03 a.20E-!-03 1.40E-02 4 ":00E-03
Riv. otm~lkYfNLESSq FORAGFJ 2.SOE-03 'i.20E-0:3 1'.80E-02 2.. SOF-02
niPS. n P4f- SIANLES53 ST. FEED 2..50E-03 11.2OE-03 a. O. Mm2 3.60E-02
Fil I, PCI/X4f PER PCt/DAY MEAT 3.40 .F-04 *2.aoE-0lh S.I oE-0.4 7. 10E-041

* FMI, PCI/L PER PCI/DAY m!Ll( 6 10E-041 5*.0E-06 5.90E-041 1.20F-04l
FRACTION IN ED PORTION E .D.Ana.. 1.00E+00l 1.00E+00. 1.00f+00 1.00F+00
FRACTIONJ TN FDl PORT ION POTATO, 1,. 0(1F - 0 t.0OE-0t 1.00F-01I*O-0
FRACtlION IN P.D Pt)RTU~M BELOW G. l.00oE-0 1.00F-01 1.00E-01 1.00E-0t
FRACTION. IN ED P9RTION FORAGE 1.60E*00 i. 00F+00Q .OfIE+Ofv 1.00F+00
FRACTION IN El) PORTION4 ST. FEED) 1..00E00 . .00E+00 1.00E+00 1.OOE+00

TIME STEP DlEPENDENT VARIARLES

N~i.. FTMF 11TFP NAMP. PAJIIST GFACT GFACT G*FACT PFACT TFACT TFACT TFACT TEACT

t-3i TH-Z14 RA-22& PS-210 IJ-2308 T'4-230 PA-226 P8-210
------------------------------ o----------------------------------------------------------------.----------------------

I AFTER 5 YFAl'S I..3?AF400 liS25F+ADi t.S25F*08 l.S23F+08 1 .4.13F+08 I..622E*00o t.1,22F+fD 1.,422F+OG 1.619EO00

2 AFTER 20 YEARS 1.QODnF40,0 *k.2741,Fllit 4 *.274F408 IJ.261Fj,0A 3.444F+0t8 .1.625F+00l 1.6,ZSEi.Of t.625F+,00 1.621F+04

3AFTER 25 YEARS t.QXflF+fl0 1.525F+09A 1.52 . F+08l f.5SF+M 1.L*13F+00 1.62?E.+fl I*6flFO0 1.&2cE+00 t.61QF+00

XPFACTx2.64Jflt02 r.PFACT(41)zI,7f7F+flQ 1.707F..09 t.E.74E,09 6.q4i3F+0A TPFherT(4)=1.6311Ee00. 1.6311E+00 1.638E+00 1.624E+00



RfnEnNcl:uNC MILL WItN 7 CnDE=M!LDns.oEVO (7/79) DATEN 15/12/81
METST=rtALLUP, 76-80 PAGF Nn. 7

TIME STEP NIJMIRP t, AFTER 5 YEAPRS fURAT.INN Im YRs IS.,. 5.0

CnNCFNTPATIOn DATA FnR THE N DIRECTInN, THETA rQIOALS 0.0 OFGREES

TOTAL AIP CMNCENTRATIONS. PCT/M3*.AND WL
•XRHn. mm I.I-SIA TH-230 R*-226 P-2o10 Ot-222 P0-218 PO-2|14 RI-214 PR-210 Vf

1,5 6.042E-03 3.ROIF-04 1,499E-04 1.89SE-04 1.907E+01 t.T71E÷01 9.960E400 4.524E+O0 3.738E-06i 8.663E-o5
2.5 1.32E,-03 t.95EE-0a 7.773E-O5 9.9Q¶E-O 8.936E+08 R.T78E+.00 6.383E+O0 4.156E+o0 6.422E-O& 5.7OIF-05
l ,5 1.94UE-03 1.237E-0L 4.Q94E-05 6.352E-05 9.52.7E+00 S.514E÷00 4.534E÷00 3,.526E+o0 8.A4FAE-06 4.18ZE-OS

4.5. 1.103E-03 0.588F-.O5 3$4?2E-05 4.437E-O5 3.90:IE+O0 3.1 8E00. 3.435F0O0 20919E+00 9.985E-06 3.239E-OS

7.5 1.382E-04 3.018E-05 1.553E-05 2,03?E-05. 1.98tE00 1.9saF,0 1.gR5E÷0O I .787E+00 1..234E-OS 1.827E-05

15.0 5.qo4E-0% 1.2?SE-05 4.QR4E-06 6.583E-06 86397E-01 8.402E-01 8.303E-01 8.157E-0o 1.385E-05 8.t11F-06
25.0 lo.8.bfnE-0c S.'73E-06 2.012•-Ob 2.79RE-06 4.592Eot 4.595E-01 4.S9F5-01 4.574E-01 1.4IIE-05 4.509F-06

35.0 Q.12$E-o6 ?.QT7OF-06 -1.190E-06 t.%TAF-Oh 3.089E061 A.091E-01 3. IoE-nI 3.103E-0i 1.404E-05 3.04•F-06
45.0 5.637E-66 t.98QE-Ob 7.950E-07 t.ONSE-Oh 2.29IE-01 2.293E-01 2.303E-01 2.306E-Ot 1..189E-05 2.265E-06
5s.0 3.72QE-06• .IO4E-06 5.644 IE-07 7.19%E-07 1.797E-OI 1.798E-01 t.A07E-01 1o813E-o0 1 371E-05 J.77IF-06
4S.0 2.54tE-06 .414E-.06 4.OESE-0.07 S.3qaf.07 I.462,E-0I 1.462E-01 1.470E-01 L.79E.-Ot 1.35PE-0S 1.446E-06

s7.0 I. A SE-06 7.T.?AE-.07 9, q1AE-07 3.4 7TE-07 I.2t9E-01 t.220E-01 1.216E-Of t.23 E-01 1.331E-os 1.206E-06

fpnfttn1) SURFACE CONCENTRATIONS.. PCI/M2

0 XRHqO KM tI-23v TH-I23 RA-226. PR-2to PN-2M2 Pn-218 PH-214 RT-214 Ps-21 0

1.5s 5.A82E,01 1.905E.+63 7.534E+02 7.5311E+02 7.514+E02 7.682E*02 7.682f.+62 7.&182E+02 1.585EO
2.s 3.222E*03 Q.224E402 3.671E+82 3.67qcE02 3.619Et02R 3.749E402 3.749E+02 3. 749F+02 2.7a3E.00
3.5 t.78aE+03 S.b6?E+0? 2.261E+42 2.261E+02 2.261E+02 2.305E+02 Z.30sE.02 2.30SF+02 3.Sqqf+0O
4.5 1.075E+03 3.830E+02 1.534E+.E2 1.534E+02 1.534F+02 I.565E+02 1.56SE+02 1.565E+02 O.234E÷0O
7.5 i.13%E+02 1.63*6E+02 6.53AEE01 6.538E+01 6.53'EE+o 6.69SE+01 6.695E+0÷ 6.695C*01 5.?47P+00

15.0 5,q73Eo1 6.42.E.4P1. 1.8ABEOt .t.84AE+Ot t..qRE+.O1 !.9ts÷+O1 1.9tSE+O1 I.QISEO1 5.870F+00
?5.0 t.g99E+Ot 1.7126Eot 6.907F÷04 6.907E+06 6.907E+00 7.27tE+O÷l 7.271E+00 7.271Ec00 S.983r~oo
3 5.0 9.502E+00. 1.RIOE. •0 3.s27Ef+o 3.527E+0 3.527FE-00 3.771E+00 3.771E÷oo 3.771.E400 S.QS4E÷00
45.0 5.733E.00 5.a23E00 2+.171E+00 2.171E+00 2.171E+oo 2.353E+00 24353E÷00 9.353E,00 5.891F+00

55.0 3.745E,0Of 3.(i'IE.0n 1.E47E+01 t.447E+00 1.447E+00 1.58QE+00 1.589F+00 1.s89E+0A S.RIIIF+O0
65.0 2.61X?+0o 2.07QE+00 0.426F-01 9z6E-0!t 4Q.26E-01 •- .QORE+00 1.IORE+00 1.108E0O 5.730F+00

75.0 I.A'OE~no 1.715E400 6.86QE-t *6.86qf-ot 4.869F-01 7.835F-01 7.84SE-01 7.83SE-07 S.643F+66

TOTAL oEPnSITION RATE4, PCI/42-SEC
YR14oKM 11-238 TH-230 RA-2P6 PFI-210

• 1.5 A.26E-o5 2.027E-05 4.02E6E-06 1.039E-os

2.5 3.a~'faS 9..141E-04 3.9tqE-06 5.11SE-06
4,g 1.90qE-0S 6.026E-06 2.4O0E-06 3.206E-06

0 4.5 t.1EiO0 a.0MSE.-0E. t.634E-06 2.190E-06
7.5 4.S4QE-0b 1.741F-06 fi.q6E-0.7 9.597E-07

115.0 6.3'i7E-07 'i.9t7F-07 1.96qE-07 3.OAOE-07S*2S,0 2.021E-07 1.817E-67 7.S8E-0o8 t.OiIIE-07
X5.A 1.41OE-07 9.o7hE-o8 3.757E-09 9.aftqE-qA
45.0 4.1n2E-OA 5.771F-01%. 2.313E-08 7.245E-ne

O 55.0 4I.0OAE-OA 3A.6E-oa 1.542E-08 6.165E-OA

65.0 2,7ROE-OR 2.648E-n8 O..o5TE-08 S.462E-fA
T5.0 t.1QbE-On t.8EzE-e0A 7.'AtE-IQ 4,967FOP



'wt I,,JtT.=GA; •LL UPo lhý%Ug PAtE Nn'.

MIIRArtn TiN YnS IS... 5.0TIME STEP NUMBER 1. AFTER 5 YFARS

CONCFNTRATTf)" DATA FnQ THE ENE D!RECTTON, THETA EOUALS 67.5 DEGREES

TOTAL 4JP COtJCFNTRATInNs. PC/t"3l AND WL •

XRHn, KM 11-236 TH-20 RA-226 PR-210 RN-222 P0-2t8 PR-214 .1-214 PR-210 WL.---. .....-- ---... .-----.. .-----.-.---------- ... .. .- --- ... ...-- --o ----- ----- ------------------------ I -- -----------....------. ...--- ----- ------"-

2.S
3.5
a:. 5
1.5

p5.0
4,5.0

55.0
65.0
75.*

7.1 lE-03
3.A75E-0 5
2.15 E-0l
I .t5•E-01
q.653E-O54

.4AE-05

t .2•tF-05
6.2.26E-06

£I,85•lE-.06

5.744E-03
3.098E-03
i .70E-Oa
1. *09E-03

P.4OSE-O45. •37E-05
I 0908E-05

9.60ROE -06
7iOlIE -06

2.307E-03
6.264E-03

I .*794E-04
S~ I lI SE-O S
2. .10 1E - 0
I. tsqE-o0
7. 65SE-06

Sq.443E-06
3 .A E-06
P.A3.7E-06

1•.nl2E-O3
1.662E,03
9.i6 2E-04
5. NAOE .042.379E-OLI

6.89RE-05
2. 802E-05
I .S46E-05
1.021F-05
7.259E-06
5.783E-06
3.783E-06

2.704E0,11
I .094E+Ot
6.275E+00
O .2S4E+.~0
2.072E.00
8.423Eflt

4.502E-P.1
2.990E-01
2.2S5E-01

16023E-01
.1!.396E-O!I
I .I6OE-01

1.069E+01
6.20 3F400
4.229E+0.02. 070E +0.0

4. *505E-0!

2.QQ2E-O1
2.206E-01
t.724E-OI
t.3qlfE-O
t.161E-01

I .I6AE+o1
6.970EO00
4.7 45F 040
3.51,4E6O4

8.lBoc-ol
4,469F-61
2.QqOE-O:0
2.2I1E-Ot
1.7$1F-401

.18041E-01
1.166,E-61

4.62?E+00 3.1!5C-06
44222E+00 5.702E-06
3.527F+00. 7.661E-Ob
2.ql.?E+00 9.0986E-06
.1T.tE.O0o 1.208E-05

4.408E-01 1.305E-OS
2.975E-01 1.292E-05
2.2oqE-0o 1.27SE-05

I .733E-01 I .solE-OS
1. T6F-0I 1.235E-05
t.tOTE-01 1.217E-0S

1.029E-04
6.209E-05
4.36•1E-OS
1.304.E-05
1.831E-05
7.9701.0-06
4.304E-06
2.934E-o6
2. 172E-06
I 7O1E-06
,3•60-06,

1.147F-06

GRnUND StlPFACE CDMCENTRATInNS, PCI/M2
RA-?26 ý 1 PH-2l0 IRN-M2 P0-p18xpHI), KM I.)- 3A TH-234 P8-214 81-214 P6-210

--- --- -- --- -- --- -- --- ----- ----- -- --- -- --- -- -- .-- --- -- --- -- --- -- -.- -- --- -- -.w-- --- -- --- --

1.5
2.5
3.5
4.5
7.5

15.0
25.0
35.0
as.0
55 .)
65.0
75-.0

I at E+Oq
5.Z294E,03
2.8h3E+03
2.768•+03
6. 153k+01
1t. 12E+o0
5. ?52E40 1
2.768E÷Ot

8.447E+OO
6. 070F+00

3.049E+To
1 .589E +6,4
ft .495F +01
S.33IE403
2.03tE÷0E

S.9+00E+tu?

9.6b4E÷o0
5.8•flE+Oi.

3.94 1E+f lI

I . A 4SE+O1

1.224E+04
6.375E+03

2.13RE403
8. 144E+02
2.10O60+02
7.650E•Ot
3...860E>+"
2.360E+o0

I . S90E+0lI7 I.OQOE÷+o
7.%9tE+00

I .224F+04
60375E+03

2. I38E÷03
2.!naE+02
4. 14 4E409
2. 1OAE+02
7.650E+01

2.360E*01

I .'S79E.Dt
I .090Ei+o I7.5QiFE.fl,

I 42.?AE+04
6.375Ef03
3.408E+03
2,13eE*03
8. 144E+02
aj. lob+02
7.64;OE+O
3. 860E 0t
2.360E,01
i .579f.+Ot
t.090E+01
7.59tE0oo

1.226F+04
6.384F+03
3.AI3E+03
2.142E+03
8, 160E+02
2.1 IE+02
7.686E+Ot
3. 88 3E +0
2.377E+0i
1.593E+O1
t . 1 OlE+01
7.683E+00

I.?26E÷04
&l.IOF+03
3.4.t 31. +01
2.• 142E+ 03
A. 160E +02
2.1 12E,+02
7.6B66÷64

3.AAIE+0I?,37*7E*Ot

I,9,3F+O.I.

7.683E+00

1.226E+04
6.3A4E+03
3,413F+03
2.142F*03
A.16OF+0?

2.11?E+02
7.6586E01
3. 813E÷+O I
2.377E+0l
I ,593E+01
I.101E÷01
7.6831+00

1.321r÷00
2.41 AF+00
3. 248v+00
3.A821+oo
f.B7SE÷00
5.4621.400
5.53)14o00
5.4761+o00

5.327E÷00
5.206E÷O00
S.S312F+O0

TOTAL OEPnSrtinN P4ATS, PCI/m2-SEC
YQHO, KM IJ-23A TH-230 RA-226 P.1-210

,,.5

7.5•

35. 0

-'j 5 .o

65.0
75.0

1.07FE-04 3.24SE-04 1.304E-04
S.5641-oS 1.691E-61 6.7927-05
3.047F-05 9,04tE-05 3.631E-0s
I..K14E-0S 5.674E-451 2.27AE-05
6.550.E-O6 2.162E,05 8*676E-06
I+.S2IE-06 5.592E-06 2.243E-06
5.500E.07 2.032E-:0h 6.150E-07
2.94SE-07 ,O02SE-06 4.112E-07
1.85SE-07 6.26AE-07 2.514E-07
t.274PE-07 4.tg9fE-07 1.68?7-07
8.98- .SEF-07 t.1I*IE-07
#A.4OE-O8 ?.0t6E-07 R.ORTF-OR

1o..76F-04
9o087E-05

3. 0a730E5
1*I 267E-06

5,R69E-07
3.733F-07
2.61 of-07
i .91tO-01
1.443F-fnl



e.. *RE4IOK:III'C MILL W.IN 7 CODE=MTLnOO.REVO (71/791 OATE= 15/t2/Rt
METSET:GALI.UP. 76-RO PArE NO. 9

TIME sTEP NII.MRFI I. AFTFR S YEARS PuRATION im YRA IS... 5.0

CI)ofCtFdP0TTnN DATA FflR THE E DIRECTI:qN. THETA FWJALS 90.0 DFGQFFS

TOTAL AIR CnNCEMTRATIONS, PCI/M$., AND WL
xPHO. xm *gjt;38  TH-230 PA-,U6 PR-210 RN-2?2 Pn-218 PR-214 RI-214 PB-210 WL

1.5 5.45qE-0i 1.40IF-O) 5.63ZE-03 7.52E-03 2.1.5LE4O. 2.?015E+0oI 8.096F+oo ?.93PE+0. 1.RSOE-06 7.276E-QS
2.5 .?.44RE-0 3 11. i5-fl I.2092F-01 1.728E-03 7.304E+00 .7.1 42E+00 4.567E÷O0 2.6pqE+00 3.4RSI-.06 a.0SaE-05
3.5 1.25"E-03 I.384*E-03+ S5.ASE-0o 7.AItE-04 4.000E+00 3.Q5QE*00 3.021E+01 P.21AE+o0 4.665E-06 2,767E-05
4.5 7.526E-04 7.663E-0a 3.7RE-44 4..113E-0a 2.&64LE400 2.&2BEo0 2.1?E2.o06 1.407E+00 5.aQ9E-06 2,056E-0s
7.5 2.49?E-O0 ?.905F-04 9.657E-os 1.?89E-.0* 1.229E+O0 1.226E+00 t.. t3E00 1.0.55E+00 6.799E-06 I..O4QE-OS

15.0 S.47E-0S 5.363E-05 p.1S2E-f5 2.A71F-05 4.R?4E-Ot 0.827E-01 4.706E-01 4.572E-01 ?.434E-06 a.88E-06
25.0 2.01 SE-Oc 1.Q03E-05 7o.61E-0& t.017F-!05 2?.536Ef-01 2,58E.-0! 2.533F-61 2.qO'5f-0. 7.448E-04 2.481E-06
55.0 I..l'SIE-05 0.929E-04 3. .3EiflA 4.307E-06 i.6wR0-0t I.689E-01 1.690F-01 t F.,0P-Ot 7,360E-06 1.659E-0b
4 5.0 7. a4i 06 6.44AF-OAS 2.iAUE-06 3.4.41E-06 1.205E-01 1.246E-01 I.P9QE-01 I.241 9E-0I 7.267E-06 1.228E-06
S5.0 5.237E-O6 4*.,SE-0b I. ý?E-0A 2.f?7E-06 9.73 2E-02 Q.73SE-02.. 9..77?RF-02 9.79&E-02 7.164E-06 0.614E-07
65.0 3.79RE-06 3.269E-06 1.311.E-O6• h .7f•lE-06 7.RRg9-o2 7.A93E-02 7.931F-02 7.953E-02 7.05&E-06 7.860E-07
75.0 2.8oAE-oh 2.350E-0# q.bi6E-o7 1.2S6E-06 6.5S5E-0? 4.560E-02 6.593E-02 6,6t5E-02 6.943E-06 6..86E-07

I.QOllNr)n SURFACE CIOMCENTRATINmR, PCIt/2

XRHO. KM tl.23- TH-i30 P A-22& Ps-210 RN-272 Pfl-21A PR-eA 01-2.a pR-21ti

.•l•1.5 l.238E~f4 7.60SEl.+n4 3.054E+.n6 3.054E+04 3.054Eb04 3.056E÷04 3.OS6E+-04 3.056E*04 7.880E-fl1
2.5 1.T9E+03 I .b6,E+04 &.669cE:+03 h.669E+05 6.:6QE+03 6.675E*03 6.675•E03 6.675E÷03 1.478E÷00
3.5 .AS6E+03 6.912E+.03 2.775E+03 P.775E.03 2.775E+03 2.778E+03 2.778EF03 2.778E÷03 1.97PF÷00
4.5 1. 010E+03 3.7lE+05 n .4'E+03 1.494E+01 1.4q4E+O 3 I.196.F+03 I .Q 6F+03 t.496E+0 2.331F+O0e 7.5 3.370E+fl2 1.094IE÷44 4.37AE-+2 4.37RF*02 4.376E+02 4.38$.E.02 4.38IE+0? 4.398F+02 2.883E0oo

15.0 7.128E+01 2.t'IE+n2 R.51PE÷91 8.58PE+O.t 8.5R2EOt, R.b2OE+Ot' A.QOE+O1 8.620E.01 3.152F÷00
25.0 ?.%SbE+0I 6.701E+ot ?.6RA5Efl1 a.685E+0t 2.6RSE+O1 P.7OSE+ot 2.7oE,+01 2.705E÷01 3.158Et00
-5.0 l.551E+flt 3.1b.5E+01 1.269E÷0.I l.2.IRE+0l 1.268EEe01 t.20l21F+ 1Ot. t.2UE÷.Ot 3..121E+00
45.0 8.590E+04 l.81TE+nl 7.s61E+00 7.sbIE0OO 7..561E0o0 7.65E÷+00 7.659E+00 7.6S9E00 3.ORIF÷00
qs,0 S.921E÷o. t.USE÷0t i.Q-R7PF÷.40 .9474EO0 4.9R7En0O 5.06aE+00 5.08OOEQ0 5.08E+o÷0 3.03RF÷0,0

C' 65.0 4.234E*00 8.515E+00 3911. tE+.00 3.4ttE+60 3.lIl.,EOQ 3.474,E÷O0 3.474E+00 3.470E700 2992Ef00
75.0 3.08AE÷00 5.886E.o0 2.3548F00 2.350E+00 2.358E+00 2.41O0+00 2.410E÷+00 2.41OE÷00 2.944F+O0

TOTAL OFPnDSTION RATES, PCT/N2-SEC
q•Hf, Km Uo-238 TH-230 )A-226 PR-21O

---------------------------------------------------------------- ------------------------
s.5 t.317E-Ou 82.09FE-04 t..25F-0 • 0.3S F-04

2.5 4.032E-05 1.76•E-Od 7.I0SE-05 9.516F-05
3.5 I.6SME-OS 7.356E-05 2.4SAE-05 3.9SRE-05

Cl a.s i.179F-OS 3.Q9tE-OS .1.59E-os 2.13IC-o5
7.5 3.S86E-Ah 1.1h2E-05 4.664E-06 6.254E-06

1..0 7.q•hE-07 a.?79E-06 9.143E-07 1.20?E-fl
) 2.0 2.771E-07 7.I31E-07 2.SoE-07 4,.037F-07

.. 0 1.4IIE-07 3.3hRE-07 1.35IE-07 2.o0lF-07
a5.0 9. 1.02E-OA ?.o09E--07 A.05SE-O8 1t.291F-07

6, h.301E-08 1.325E-07 5.313E-OR 4.229E-O0
7R.o-- 44.SE-n8 -.06ePE-s 3. OF-08 6..4oflE-08

Vsw 3.287F-0l8 6.PAR-OR 2.51?E.OR 5.4IUIS-OA



METSETf•ALLtJP, 7-R0O PAGF NO. t o

TIME 3TEP NIIMBFR 1, AF.TFP 5 YFARS OIIPATTON TN Y RS IS..., 5.0

0I'CF.NtPATTP)N OATA FO'R THE 51 DIRECTION1. THETA EQUALS 180.0 OFGREFS

TOTAL AIR COMCVN4TRATIO4$• PCI/M39 ANO Wt.
XRHO, KM 11-pin TH-230 PA-226 OR-210 Rpp*222 Pn0-w PO-214 RI-214 PB-210 "L
-- - - - - - - - - - - -- - - - - - - - -- - - -- - - t- - - - - - - --- - - - - - - - - - - -- - - - - - - - - - - - - - - -

1.5

S5.0

, 3.5

15.0
3)5.0

55 ..
65.0

r• 75.0

).8 a 37F-0 A
I .50IE-O3
L.6gf-04

3 n7qE-0i

3.,413F-06
2..46?E.04

.728E-06
1 .285E-06

'.A75E-04 t.7T3F-04 2.3 14E-.04 1.3SQE+0t I.319E÷0I
1.1165E-04 .1I60E-65 7.679F-05 S4OtI÷+00 4 .961F|00
7.5'6E-OS A.nt6E-05 I.Q45E-O5 2.,33E+00 2.8I5E+00
8.7!0E-05 1. 4:pF-0s 2.46E-05 l.924F0+0: 1.922E.400
I.A.29E-05 7.312E-06 9.600EF-06 9.257E-01 Q.761E-Ol
S.13(lE-06 2.0r3E-o6 2.700RE-06 3.735E-01 3.737E-06
2.630E-06 8.IPRE-47 1..0?E-06 2.0IE-O1 2.022E-01

,.1O0E-O 4-01BE-07 S.R36E-O7 1.353F-o1 i.35iE-01
7.203,F-07 2.A48E-07 3.811E-07 t.001FO-O 1.002E-01
5.056E-07 2.02SF-07 2.67hE-07 7,8qoE-n2 7.8USE-02
3.%Q7E-07 1.aa.OE-97 1.904E-o7 6.366E-02 6.37hE-02
2.548E-07 1.020E-07 .3$t8E-07 5.302E-02. 5.306F-:02

6. 170F4(W10
3I1. 4E+00
2.2711F400
1.673E+00

3,69ZE-0i
2 .. O22E-0 I

I .35AF-01
I. 0O61-01

7,*.884-02
6.403F-02
S. 3A4E-02

2.547F+00 I.80-06. 5.4371-05
2.127E+00 3.0201-n6 3.038E-05
1.72aFn+0 3.I7TE-0.6 2.087E-05
1IIF+4O 4.513F-06 |.572E-0s
A,290E-01 5.53RE-06 8.490•-06
3,424F-o0 6.04AE-06 3.608E-06
2.013E-01 6.142E-06 1.q9aE-06
1.359E-01 f.099E-06 1.33SE-06
.OOQE-01+ 6.0,20F-0 9.896E-07

7.q90F-0? 5.945E-06 7..756E-07
6.402E-02 5.850E-06 f.299E-07
5.354E-02 5.760E-06 5.248E-07

GROIIND SURFACE £nflCEmT.RATTONS. PCIIM2
XRHO. kM U-258 Tit-2Ul Pa-226 P8-210 RN-2228 O-? Pp0-21. RI-214 PP-210

1.5 2.AROE,03 2.244• +0 49.0011,+O2 Q,0031. Q.E+fl03E2 Ql08E+02 9.4108Ef02 9.l0AE.02. 7.969E-01
2.5ý

*3.5

4.5.
7.5

15.0
25.0
3.5.0
45.0
55.0
65.0
75.0

1.47AE+O%
A .I IE.0

.,07 0E+02
t.S533E+02

t.Ohqk+Ot

3.534E+00
?.460E01 J
1.703 +0n
i .241FW+00.

7. 042E+02
3.082E+n2
2.t06E+0?
7.56,E+o,

6.320F+00
3.062t+0o
I l17Eflfo
1 .164~E+~00
I.l161-E

11-!E01

2. 24F+AP
1.39hE+02

3.038E+01
7. 38&F+40
2.5301+00
I .2251.00

7.272E-01

3.1741E-01

2. szFE+02
I X96E.02
R.43AE+0l
3.438E.01
7.346E*n0
2.5341E+00
t .2UE5+00
7.!7?E-0.1
4,TASF-O!

A.176E-81
2.t 14-ot

2.82 4 F+02
I .-396E +02
8.03"E,01
3.O8F 40t

7.346F1+00
2.530E+0+0

7.272E-01
4.738E-o0
3.176F-01
2.141E-01

2.Rh3F+02
t .41RE+028.SQOltO!

3..11 F,01
7.682F+00
2.690F+00
I .333F+00
#.065F-01
5.3601-01
3.681E-01
P.561E-OI

2 * AE3F 02
1.418E+02
a 5901.0'1
3:*11.1 + 01
7.hi112P400
2•690E+00
1 .333.+00
8.065E-0 1.

3.68IF-01
2.5621-61

2.863E+0?
t.4isE+OZ

8,590E+01
3.11 11+01
7.6b2F+00
2.690E.00
1.3S33+00
8.06S1-01

S.360E-o0
3.681E-o0

1.262-R•O0
i .6ORF.00
1.922F1oO
2.308F+00
2.5601,0O

2.6o0fiE00
2.5861,00

2.556F400
2.5211+00
2.4A2+200
2.442F+00

TOTAL Pons[Irnq pATEs. PCI/m?-SEC
1(0140, Km I 1.173A TH 71-230: 14A-2II 014..210

---------------------------------------------------------------------- ---------------------
1.5
2,5
$.5

25 .5
7.5

ls.0

45.0
5•5.0
75* 075* ,0

3.061F-0S
1 .7T3E-_0
R.637iE-o
5. IAW-06
I.65NE-06
3.256E-07
1.13E-0.
6.046F-09
3.761.-08

2.$IJ 3f-OA
I .1 3?.Ef 0Rt .323(C-nl

?70RE-05

3.70AF-06
2.2 41E-06
3.073E-07
t .963E-07
b .726f..0'*R
ý3 .25A1-04
l.93aFl-0R
1 . 260t-os
8.11OE-0O
s.6qsE-0q

9.59 F-06
3.o008E-06
I *1107F-0f
A.9894-07
3.236E-07
7,R69E-08
?.bq5E-Oq

!.305F-08+
7.747E-OQ
5.048F-09
3. 38OF-fi9
2 *281 E - o

I .282F-09
4.019F-06
1.992E-06
1.?t O-116
A *4691-0:7

I 227F-07
S.4241-08
3.c6hIF-.0A
2.837E-00
2. 154f -OA

21 . 03 F. -08R



S REGInflIINC MItLI. UN 7 CO)DE=MILOOIS.REVO 07/79) DATES 15112/81
METSFT=rtALlIJP, 76-8) PAGE NO. It

TIME STEP NMISRER 1t AFTEP 5 YEARS ntJRAltnN TN YVS .S ... S.0

COMCENTRATION DATA FnP THE W UIRECTInOi, THFTA FNUALS 270O. DFGRFE3

TOTAL AIR CONCENTRATI"INS, PCT/Ml. AND WLXNHO, XM 0-?3•1 TH-20 A-?,h PR-210 RN-222 Pf)-218 Pa-210 4 r-211 P-I,210 W L

t.5 4.9W7E-03 1.203F-04 4.731:E-05 5.758E-05 1,9564Eo01 ti50E÷01 9.07RE*O0 I.500F+.00 4.199E-06 7.881F-05
2.s 2.7i19F-03 6.QOIE-05 2.718E:-05 3.318E-05 7,552E600 7.531E+00 5.706F+00 3.8946.00 6,SMIE-06 S.t20E-05
1.5 .530E-03 4.503E'-05 i.7718Fns 2.24)3F-05 '4.771E÷00 0.768E+00 '1.060E÷4 3.25tE+00 8.375E-06 3.784E605
4.5 9. 0'oF-04 3.493E-05 12,0E-As5 1.596E-05 3.403EO00 3.463E÷00 3.082F+00 ?.69flE+00 9.658E-06 ?.917E-O.S
7.5 2.6b6E-04 1.49•E-05 s.q33E-06 7.619E'06 1.753f+00 1.754E+00 1.696,+00. 1.626F+00. 1.168E-OS 1.647E-0515.0 ',0b1E-05 1.836F-06 1.93PE-n6 2.533F-06 7,.63E-01 7.067E-01 7.4t1E-Ot 7.353E-01 1.282E-05 7.279E-06

25.0 1.1 2F-05 .030E-06 R.IPIE-07 I.,071E-06 4,064E-Ot1 .067E-ot, A.078E-ol 4.075E-01 1.29?E-O5 4.006E-06
35• A 5.317E-06 I .131E-06 0.5?bf-07 5.983E-07 2.728F-01 P.7-306-01 2..7TE-01 2.70E-01 1.279E-OS ?.696F-06

_5.9 3.146E-o6 7.516E-07 3.008E-07 3.981E-07 2,020E-01 2.-022E-01 2:.o0 2E-M.- .038E-01 1.2626-.OS. I".999E-0.6
55.0 2.039F-046 5.794E-07 2.020E-07 2.A0$E-07 I.SR3E-ot 1.584E-01 1.592E-Ot 1.S9E-01 t.243E-05 1.567E-06
65.0 l.39'FW-0) 3.770F-07 t.5106-07 ,2000-07 1.287E-01 t.287E-Ot 1.290 t01 1.2.94E-01 1.223F-05 t.?73E-Ob
75ý0 9.qAF-07 2.461k-0.7 1.066E-07 I,413E-07 1.073E-01 t.07E-01 I.,079E-0Ot t.00E-01l 1.204F-05 1.062E-06

GXRgtND SUIRFACE CnIcENTpAT.IUnS, PCI/N?
xRHR, KM 1-238 TH-2]o AA-226 P4-210 RM-22? Po-218 PR-214 01-214 Pp-2I0

-------------------------------------------- tm ------------- ---------- ------------------ -------------------------------------------------
1.5 4.697t+03 5.46?E+02 2.179E+02 2.179E+02 2.179E+02 P.302E+02 ?.30•E+02 2.302E+02 1.7806,00

' ' 2.5 2.642E+03 3,.025E÷02 1.2070E+2 1.207E÷02 1.207F+02 1.266E+0? .1.266F+02 !.266E402 2.1E÷6+00. a
3.5 t.'161tE03 1.938E+0? 7.735Et01 7.735E.01 7 735E+0O 8.1129001 .8.112E+01 6.IIZE+0t 3.ss5+100
4.5 9.674E+02 t.3.s4E+02 5.405E÷11 5.0S+601 5.405E..0l 5.6756÷Ot S.8756+01 5.6756401 4.095f+O0
7.5 2.Sb6E÷02 6.028E÷01 2.0.BE01t 2.o0AE÷01 2.408E+01 2.54TE÷01 2.5solf01 2.547E+0t 0.953E+00Is.0 0.1.7t 1.7256+0t 6.S97E,00 6.8976,00 6.897E+00 7.q088600 7.48AE+00 7.488E+00 5.437E+00

25.0 1.1113E+01 6.273E+00 2.509E+00 2.509E+00 2.509E+00 2.83tE+00 .. 2.831E+00 2.831E+00 5.477E+00
35.0 9.i ooF-+00 3.0osE+00 1.242F+00 1.202E+00 1.242E+00 1.459E+00 1.459+00 1.059E÷00 5..422E÷00
'45.0 3. .019.E+U00 1.88E+00 7.b7bE-01 7.076E-01 7.16E6-01. 9.077E-01 9.077E-0 I 9.077E-0.1 5.348E+00
55.0. 2.000E.+00 -.2181÷00 4 .876F-41 4.876E-01 4.876E-01 6.130E6-0 6.130E-01 6.130E-01 5.269F0.00
65.0 1.370F+00 8.156t-of 3:26'160 3.264E-01 3.26E-Ot 4 -.284E-O t.2806:01 0:2806:01 5.1876o0075.0 9.692E -01 5.476E-01 2.tqPE-0i 2.192E-01 P.t9P-E-11 3.042E-.! 13.042E-Ot 3.O042E-;Ol S15,ios+o

TOTAL I)EPnSITTON RATES. PCT/M?*-SEC
XaHA, K1 11-238 TH-230 RA-226 PH-210

-- - - - - - - - ---------------------------------------------

. 1.5 4.999F-05 5.813E-06 ?. 321E0,6 3.050E-06
2.5 ?.812E-05 3,210E-06 1.2?SE-06 1.026-06
3.5 1.556E-05 2.062E-06 8.240E-07 1.1O66-06
4) .,5 9.?31E.-06 1.441E-06 5.758E-07 7.862E-07 c
7.5 zi.7?96-Qh 6.19SE-07 2.565E-07 3.735E-07

1s.0 4.228E-07 1.816E-07 7.30TE-08 1.358F-07
25.0 .t906E-07 6.676E-08 ?.673E-00 7.022E-08 C
S35.0 5.644E-09 1.3059-06 i.320E-08 5.593E-08
as.0 3.?96F-oa 1.908E-08 7.965E-09 0.6,2f-08
55,0 2.113t-OR 1.97E-0R 5.194E-09 4.0tAE-80
65,0 .1.4586-08 8.6OE-09 3.477E-oq .. 1320.-D8
79.0 1.031L-08 5.828E-0O 2.3356-09 3.9226-O0

C

'qgj



REGION=LINC MILL PUN 7 CUIE=M1LDnS,REVO (7/79) DATE2 15/12/11
METSET*4ALLUP, 76-40 PAGE NO. t2

T'TIFE STEP NUfMBFR 1. AFTER S YEARS nURATTfON IN YRS IS... 5.0

fEXPnASRE PATHNAY 1 INNHALC. .EXPff1E0 OPGAN IS WH.ROOY

DOSES SHfwN HFLUnW ARE ANNUAL PnPULATION DOSE CnMMITMENTS, PERSON-PFM PER YEAR

CRHO m'u XRIM XHO Own XR'O XRHO XRHx) XR4n XRHO XRHO XRHO
DlPFCTTON s .2.5 .3.;5 4.5 7.. ts.0 25.0 35.0 45.0 5S.0 65.0 75.0

---------------------------------------------------------------------------------------------------------------------------- ................ .
N 9.284E-03 0. 0. .0. 5.964E-04 2.452E-04 7.73?E-05 2.584E-05 t .. 3IAE-04 4.630E-05 3..612F-013 9,79AFE-06
NNE . 0. 0. 0. 6.46REi-0 1,866E-04 25.26E-0 S.177E-s 1t.083E-0S t.082E-04 1.199E-9)4 t..3t1E-0S
NE 0. 0. 3.1tO4F-03 0. 1.348E,03 S,.3i..7E-04 7.?8'lE-0'42.2f5C-0 S.542E06 .351E-05 1.358E-04 3*520E-04
E$HF 0. 0. 2.?56F-01 0. 4.694F-04 2.03'4E-03 8.438E-04 3.586E-04 4.750E-05 I.I0SE-04 1.037E-0o 0.E 0. 0. 0. 0. 3.900E-03 RQ'E-Of 5.A•5E-Q4 I.q78E-02 7517-•E4-5 A.658E-oS 4.425E-05

ESF . : . 2.947E-04 I.??9F.-03 2.8?8E-04 3.767E-04 t.050E-04 ?.894E-04 t.?23E,-04 .62SE-06 2.487E-05
CN RE 0. 3.04tF-0I I. i1RE-OII 5.334F-04 4.02RE-O, A.95.1E-0s 1.75?E-0O 1.315E-0A 2.2833E-05 8.072E-05 5..263E-04

0.E 0. 0. .1.323F-064 .946E-0.4 1,140F"04 6.66I.F-05 2.603E-0S 1.633E-05 9.517E-06 7.125E-06 3.972E-Ob 2.284E-OS
8 0. 0. 0. 2.562E-04 .l.t3fE-.04 4.395E-04 1.849E-05 3.901.-0S 2.849FE05 9.097E-07 2.166E-06 0.
S' S 0t 0. i?7E-f3 t.214F-04 2.206E-04 9.49SE-05 3.464E-04 1 .417E-05 8.504E-O5 5.527F-05 1.83,EE-0S 5.A01E-05 S.766E-04
3W 0. 0. Q. 2.37qE-04 1.76.9F-03 *4640E-OS 4..627E-03 2.tO3E-04 2.90t.E-05 6.986E-05 3.634E-oS 6.04iE-06
WSW ?.781F-.03 6.o36E-O4• 0. 0 9.70IE-0O 2.009E-04 9942E-03 3.633E-04 I.027E-O I.466E-05 6.917E-06 5828E-06C' 0* '•. 0. 0. I.ItSE-03 2.154E.-O4 *4.177E-04 1.306E-04 ?.307E-04 t.$39E-04 7.9S7E-06 6,816E-06

W 0. 0. 0. 0. i.938E-04 2.213E-04 3.504E-04 2.422F-04 2.18AE-05 2.123E-04 3.Q5AE-06 I.522E-06
NW 0. 0. 0. 0. 2.032E-04 7.736E-05 5.00:1E-05 8.813E-05 6.343E-07 1.055E-04 2.657E-05 2.998F-06

' NNW 3.277F-04 5.1IAE-aO4 0. 9.901E-05 3.n7BE-04 1.2S5E-00 6.756E-05 4.281E-05 4.IORAF-04 1.48E-OiI 7.771E-05 1.108E-04

TOTAL DnSE COMMITMENT I0 8.6t1E-02 PERSON-RFM/YR



REG~flNutJNC MILL PuNM 7 (.rDP:N1LD0SQEV0 (7/'79) nATE: 15/12/41
'4EISFTcrALLUP. 16-80 PAGE NO. 13

TIMF STEP.#4IIMRFP 1, AFTER S YEAQS flURATrflN fm Yps is... 5.0

FXPnS0JRE PATHWAY IS INHAL. EXPOSED OR(CAN TS RONF

DOISES SHOOIN Pft.OW ARE ANNUAL pnPtiLAT InN. DOSE COMMITMNPTi.. 'PERSON-REm PER YEAR

VRHQ XR940 XR4D xRtI) KRI4O XRHO XRHO. xI~mnf Xpg~n ypsiXRn XRHO
OTRErTION 1.5 2.5 3.r% 4 5 7.5 15;.0 ?510 35.0 45.0 55s.0 65.0 7.

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww
N I.R45E-0.1 0. 0. 0. 1.310E -02 f*i.WF-03 2.01SE-03 6.9SSE-04 3. 63&E-03 1.302E-03 1.031'E03 2.828E-04
14N 0. 0. 0. 1.477E-ft2 5.139E-03 7.131E-03 *1..fl8E-0* 3.t?*3E-04 3.145E-03 3.504F-43 3.S47E-04

NE 0. 0. 8.319F-02 0. 3.41SE-02 I.S60E-02 2.165E-02 .6.,769F.-03 *t_66 4E-04 fl.068E- 104 A600. OE-03 l.064E-02
EME 0. 0. 6.38OFmap 0. .36OEw-02 6.031E-42 2.5W5E-&2 I .0:77F-02 1.ai3.c-O3. 3.130-03 3.136E-03 00*

F. 0.. 0. .0. 0*1.127E-01 2.S93E-02 I.714 E-02 4.3.0.4V.-0l ?. I97F-02 I.35E-03 1.3469F-03. t.302E-03
E:SE 1% 0.. 0. 440$E-Q3 3.485E-02 8.023E-03 1.066E-09 S.?IIE.-03 8.21-5f-;03 3.C*i-.E-03 1.32tF-soa 7.1080-04

SE f.0. 8.217F-03 3:156F--03 1.421E.-02 t.ft89F03 2.42?E.03 '&.75JE-001 35S90E-03 6.281E-04 2.?2Em-0-4 t.460E..02
3SF 0. 0. 3.21AF-m03 fl.770E-01 2.723F-03 1.61?E-03 6.?RqE-Oa4 4209F-04 2.490E-04 t..892EO04 1.06SEm.04 6.212E-04
S 0. 0. 0. 5.430E..03 2.543.E03 1.041E-02 4.564E.04 9.87OE.-08  T936E-0 4 2.011OF-O 5.842E-05. 0.
SSW 0. P.524E-02 2.516F.03 4I.413E.03I P,095E-03 A.OOIF-03 3.4@8UE-04 2.1:70E-01 1.4AS6E-0.3 4.96TE-,04 1.601E-03 1.6t9fE02
SW 0. 0. 0. 4.U95FE03 3.43SE-02 9.86,1E-04 i.016E-o1 4.204F-03 .744MF-04 1.1383E-03 1AftSE-03 I.?IIE-04
wqw 5.180E-oa t.*t7?E-op 0. 0.2.037E-02 4.690E-03 2.48UE.-01 9.L126f-03 2.746E-63 5.1i0E-04 t.930E-04 1.651E-Oa

A. w . 1% 0. 2.?1QI-02.4.906E-03 1.049F:02 3.fl55E-63 6...443E-01- S 5IA21E-03- P.'2k6lE-Qdf 2.OOSE-04
WNjW l0.0 0. 3.704F..03 fl*748RF.3 8,426E.03* 6.2'16E-03 %.410E-04 5.9S4E-03 t.13RE-04 1.030F--04

!N 0. 0. 0. 0. 4I.1.67E-03 I.A8RE-03 1.260F-.03 2.331.F-03 1.740OE-05 2.973E-o3.7.635E-08 4.,74E-05:

C%- NmW 6.5215.E..0P A.0.iE-02 0. 2.049QE.03 6.824E-03 3.139E-03 t.ROAE-fl3 1.182E-03 1.24RE..02 4.285F-03 2.26TE-03 3.266E-63

TfOTAL 008F COMMITMENT TS 2.177E+*0fl PEPSON-RFM/YR



C' REGItIN:IINC MILL RIAI• 7 (7/E9M)Il3,R•VO (7171 ")ATEa 15/2/8-1
METSFT=GALLUP, 76-80 P1G N .

TIM E STEP NtOMRER i, AFTFR S YEAR3 SIMPATI.ON IN YPs T.S... 50

FXPfSUIRF PATPWAY S JNhIA.." FXPISED IR.AN TO AVr.LU)Ng

0j3ES SHfOWN RFI.tOW ARF ANNUAL POPULATION OwE COMMITMENTS, PEPSOM-:RFM PtR YEAP

xR£4 XpHNo YRHO YQHO XRHO XRHO XRNO .RtNn XRHD XIHO EHI3 YRHO
DTRFCTjnh 1.5 2.5. 3.5 4.5 7.5 15.0 25.0 35.0 45.0 55.0 65.0 75.0

N A.POPE-01 0. 0. . 4.557E-02 l.5O7E-02 .4.034E-O0 .1.207E-03 5.53AF-03 1.76ltw03 1.244E-01 3.04SE1OA
HPIF 0. 0. On P. 3.410E-0. 8,213E-03 l.025E-O?2 j012f-03 4.0133F-oa4 .872E-03 4.S25E-03 4.3 49E-04
NE 0. 0. i.QoOF-i0 0. S.1I2F-02 1.7?OE-Oa 2,32f'F.O? 7.12F-.03 t.722E-0O 4.Il1E-04. •,.OIF-A3 I..047E-02
FNF 0'. 8 .39QF-02 0. 1.603E-02 6 ,37SE-02 2..600E-02 1.103E-O? 1..450E-03 3.3AE-03 3.0oqE-03 0. 0
E 0. O. 04 0. 1.3soE-ot 3.094E-02 ?.69SE-0 S.32SF-Ot 2.680E-02 t..E1IF-03 1.605E-03 1.499E-03
ESF 0. .0. 0. i.066E-42 *,..'9fE-02 1.115E-0? I.S36E-02 7.627E-03$.!IA2E-02A.917iE,03 1.832E-04 9.724E,04

C SE n .0. 1.414t-P 5.1F73E03 2.574F-02 1.907E03 4.277E-03 8.355FE03 6.126E-01 1.0,34E"03 3.S6IE-03 2.?65E-02
.Ss O. O. 7..171FO3 1.IRIE-O2 6.786E-03 3,.866E-03 1.499E-03 8.669.E-04 4.,OSr-04 .3.466E-04 1.82OE-04 q9S23E-04
a 0. 0. 0.. 2,O6qE-02 6.673E-03 Z.92SE-02 1.120E-03 2.196E.03 1.476E-03 4.32AE-OS 9.4SSE-OS 0.

.S"W 0. 1.135E-0. 1.14o0F-o2 1.441E"0a ý1.239E-03 2.42EF-02 8.600E-04 4.615E-03. 2.67#E-03 7.939E-04. 2.2"OE-03 i.94OE-02
0 0. 0. 0. 2.?5f-02 1.61SE-oI 3.72AE-03 3.10SE-01 1.190E:-02 .1.423E-.03 2.43?E-03-1.260F-03 o.806E-04

wSW 2.54qE-01 5.Stft-02 0. 0. 7.975E-O2 1.375E-02 5.78RE-O0 1.,873Ew*2 4.TOOE-03-7.632E-04 2.532F-O0 1.909E-04
W 0. 0. 0. 0. qRATE-02 t.540E-ta? 2.36AE-02 6.?o0F-03 9.457E-03 6.3741E-03 2.39SE-04 .o806E-04
WNW •. 0. 0. 0. 1.807E-.02 1.743E-02 2.16SE-02 1.204E-02 6.824E-O0 7.06tE-03 I.1.04E-o4 S.364E-05
mw 0O. O. 0. 0. 1.726F-62 54371E-03 2.Rt3E-03 4.198E-03 2 575.E-05 3.688E-03 8.067E-Oa 7.9S2E-05

'iw 2.8.RAE-ot 4.s4lE-02 0. A.291F-03 2.313E-02 7.3btE-03 3.2bOE-03 1.81SE-03 1.6SSE-02 5.000E-03 2.346E-03 3.000E-03 (

InTAL UriSF f(I'4TTMEJV 73 4.886E+00 PFRSDN-RFM/YR

CO

SI

tI

*



C' REcirmeNtiNc MYLL QUN~ 7 CODEVAILIMS.REVO (1/79) DAT-E. 1S/12/8P1
ME.qT3FT~ALLtfP, Th-4-O PAGE Nn., i5

(N YlIME S*TEP WIIPSFR I. AFTFP 5 YEAQS nW1ATlor.I TN Y9R3 T3... 5.0

EXPtiStfRE PATHWAY TS TMHAt. FXPflSEI) oRlAN Iq 8140MCHI

nosEs minwN Etfl ARF: *A"M114. POPt[LATIOfN WIlSE COmmITMFNTSt PE SON-VO4 PFR YFAR

(1% YRHO XMHO XRHn YRH43 XPHOn XRH() XRMO XRl~n )(0141 XRMO YPHO KR"O
owTRTiOn 1.5 2.5 3j5 4.5 7.5 15.0 25.0 3S.0 05,.0 55.0 65.0 75.0

N' 6.7193F-01 0. 0. 0. 6 .68R5E-02 4.933E-02 2.i124IE-02 8.1OAE-mQ3 0.339Ei-o2 t.,56*1E-02 it.2a2E-02 3.4244E-03,
NNF n. 0. 0. 0. 3.93DE-02 1.561E-02 2.6413E-02 1-.197E-03 ..3RAE-03 .1.468E-0l2 1.7 .0E.-o? 2.069E-03
.NF 0. 0. 8.193f-0? 0. 4U.002.F-02 21.Ob2E-OZ 3.475Et-02 I .21391-002 3L2EAE-04 8.520.C-04 9.32-tE-03 2,67SE-02
F' NE 0. 1.). 4I.314E-02 0. 1.1bSE-fl2 7.160E-0? 3i,82?E-02 1.90)6E-02 2.756E-03 6.893E-01 7.06IEv 03. 0.
E 0. 0. 0. 1 1.052F-01 4l.100E-02 3.846E..02 1.169E+00 6.54*3E-02 '4.31OE-03 4.733E-03 k9501E-03

F.F 0. 0. 0. h.?AIE-43 11.605F-02 1.331E-02 2.395E-02 1.394F-02 Z.346F-02 1.091E-02 a.M95F-04 82:6 fOE-03
Ca *9.S75E-03. 4I.065F-03 .2.168F--02 2.660E-03 7.763E-03 i.778IF-62 1.M56E-62 2.712.E03 1.037E.0;-? .3159E-02

SF 0. 0. 9.832F-03 1.392F-02 l.O10F-0?7 4.28E-03 LI.974E-03 3.502E-03 Z.t82E-03 1.764E-03 9.88IE-flI S.906E-03
S 0. 0.0,. 2,04EIO-02 1.273F-02 8.'127E-02 4.799E-01 1,.ISAF-(#2 6.947E-03 2.940E-04 7.162E-04 0.

ss' a5 0. .1?0E-01 I POOF-02 2.263F-42 t.41?E-4)2 8.610FE-02 4.133PF-03 3.2#14E-02 P.222E-02 7.460E-03 2.358E-oz *2 333E-01
Rw 0. .0 2.26SE-OP ?.7O7F.-Ot 1.1621E-02 1.407E+00 1 .22 31-0 I 1.74?F-02 3.968FE-0.2 .1.9t-8E-02 3.091E-03

RW 23441E-01 U.33E6EFl2 0. 0.. 1.281E-01 !-i.1'IOE-02 3.SMAF,00 1.464E-01 4.267E-02 ..7.767E-03 ?.SS9E-03 2.3AIE-03
P' w 0,0. 0'. 0. t .49,9Q-a1 I*6.950F-OZ 1, 9.36E-0 t 6.75?F-02 I ?ZSE-01 9. 390E-02 3.901V.-03. 3..286E-03

"tjW 0. 0.0.. 0 3.2'b0E.02 R.686F-02 2.066E-01 I.584E-01 f.020E-02 1.31RE-01 2.319F-03 1.934E-03t
~W 0 0. 0. 0. ?.114E-09 a2.317E-02 2.133E-02 4.226E-02 3.1')6E-04 5.113E-02 1.260E-02 1.38*3E-03

C' 'NNW 2.645E-0I 3.463F-02 0. 8.1215F-03 3.473F-02 2.793E-02 ?.OBOE-02 t.SOSE-6? 1.612E-01 5.533E-62 2.43IE-02 4I.236E-E02

TOTAL nnSF COM4MITMENT 7S 16333E,+01 PfQSON-PEN/YR



PEcinNlNlINC MILL RUN4 7 CCJ)E:Fm!Lnn3l,REV0 (7/791 D TE:1/12/Al
'4ETSF1I=GALLUP4 76-80 PAGE NO, 16

C% TIME S3TEP NUNRFR, 1. AFTFIR 5 YEARS . fURAIION- ITN YPS I.S;... 5.0

FXPfISO)RE. PATH4WAY 13 CROIJnO ExpimSn flGA~4 IS WN.P00lY,

'f~itSEs sHflN BROLW AP.F ANNIuAL Pf~lPILATTflN DOSE COMMITMFNTS,ý PERSr1N-RPM PE-R.YEAR

V v VHO vtq xt(Qr) XpHfl yp~l KRHO XRW0HOo X4 XR*40 XRNo IPHO

DIRqrT-rflN 1.5 2.5 s. 4.5 ?.5 I5.0 35O 5..a 4*5.0 59.0 6S.01. 75.0.

C'N 9.01 9E-#)3 n. 0.0* . 7IS EiE-. 0 3.L47f-.04l 1.033E-04 3.05i8E-05 J.l.86E-00,4.340E-:ftS 3.00 E-8s 7.15E-O66
NNkF Al. 0. . 0., 1.3S9F-03 3.883C-04 4i.76SE-04 8.035F-OS 1.491E -015. t.564E084 4E-14-0U 1.655E-05

NF 0. 08,.260VF-03 0. 3.663P-03 1.34#.P-03,1.,649E-03 14.64a3F-~041s .011E-05 P. 363E-f05 2.2.38F.-04 S54S5E004

C'ENE 0. 0. 6.954F-03 O. l.358F-03 9.307F-03 t.q32E-037 .331E 04 A.,A09F-OS l.691E-04 1.65S7E-h4 0.
F 0. 0. 0.. 0., ..1.JI E-O? 2.17P2E-05 i.?IIE-03 ?i645E-0? t..203E-03 6.734F-OS 6.2b7E-A5 5.sfl5E-os

qS 0- . ,0., 8.761E-04 3,25IF9-03 6.212E-04 6.870E-04 2.92.0t-04 41.074AE-04 1..56E-04 5.460F-00% 2.712E-05

S' f o'. 0. 7.98,3F-04I 2.923t-04 I.1.96F-03 7.114F-95 t.430E-04 2.4*17f2e0*4 l.617E-04 Z.SS6E-OS O.274F-fl5 4.9.IZE.OM
SSF 0. 0. 2.749F-~04 3.747F-04 ll.q2lf*0i 1.00l7F04 1.351E-05 l.7j5SF-0.j q.026E-06 6.662E-06 3044~iE-06 1.973E-O5
aS 0 0. 0., 2.920[-04 t.3SSE-04 5.' 16E-04 ?..007E~o-05 3.61?E-05 2.3251E-05 6.S82E-07 1.3AUF-.06 0.

431 0s . 1.IIIIE-O.3 1.04.50-04 1.1365F-04* 9.5CIIJF.05 3.149IF-fl4 1.'*ti'E-05 7.336F-05* 1.173E-Ol5 1.222F-05 3.3R3F-05 *2.92BE-04
S 01. 0 . 0. t.fl?8E-041* .133F-03 3.407E-05 1.252E-03 ý1.300E-04 i6?-53.362F-05 1.549'E-05 2.2q1E-06

WS .230E-03 'h.71SE-04 0. 0. 9 .403F-04 2.299E-04 1.0S6E-0? 3.342E-04 8..23'E-05 1.31 IE-IOS 4.?AA.E-06 3.11IF-06

C% o* 0.. 4D'0. 8.430E-04 2.2.IOE-,04 1*,?69E-04 1.456E-44 1 791f,-0*4 1.210E-00 0.1*QSE.-fl 3.320E-06
WNW 0. 4). 0. 0. .1.187F-04* I.AWI20OI 3.OOIE-08 1.024*E-04 t1.*3ZE-05 t.200E-041 *1.922F-06 1.466F-06

Nt . .0. .0. 0. I.A4?E-01* 8.034-E-05 5.682E-OS 8 6W3E-OS 5.1586F.-O7 6.t2lMV-o5 l.?7E-65 1.724F-06

CNNW 3.174E-03 il.587E-04 0. 1.024E-04 3.86SE-04 t.A91E-04 9*52?E-OS 5:229E-0-3 4.68SE-0'i 1.3IFll-01* 6.211RE-05 7.624E-05

.TnrAL ID03F C'OMMITMENT IS I.Afl8E-ol PFRSflN- .RFN/YR

C)

.0



Rinrim LLUM7COflEcIL)OnS.REVO. (7/79) DATE= 1511I2/11
4ET3FTz~C.ALLtiP, 76-FIOPAEN. 1

TIME STEP NUMRFR to AFTFO S YFA$JS nURATION IN YPS 13... %..0

EXPOS1uRE PA THWAY Is cLnUn ExnPSEf) aRGAN 1S "4.000Y

iOOSES ,SH(14N RrtnW ARE A~UNUAL POPUJLAT'ION DOSE CONM1Tt4FNT34. PERSON-REM PER YEAR

XI~.IO ~ RHO XRMO XRHO xpHn) XR40 XRHO XRHOn xR44n: YRom xpmn XPRN) xRNO
------------------------------ -------------------------- ------------------------------------------ ------- ---------------------------------

N 3.PSIE-05 0. 0. 0. .0.6OfO-03 8.41SE-04 3.109f- 04.1.a21E-04 I..657E-04 2.759E-04 2.196E-04i 6.063E-9S

NNF 0. Al .. 6.004zE-44 2.600E-04 11.511f-04 1..ORflE-Oih 2.442E -05 2.59OE-64A .074E-04 3.6'57E-05

NF n. 0, 8.647F-04 0. S.937E-64 3.378.E-04 5.9"4E-0a .2.t57E-0.iL 5.73?E,-06 I.SO0E-0S 1.64SE-04 4.730E-04

CIO'F 0. 0. O.434F-Ofi 0. 1.753F-04 1.18SE-03 6.'i76E-fltI 3.325E-04 4.. E13E-05. 1.214IE-04 1.24IE--04 0.

f 0.. .0. 0. 0. I.5Q7E-03 6.83LIE-04 6.614E-04I2.04'SE-0? I.IStE-03 Y.6taF-os A.3%BF-AS. 8.762E-OS

F 0. 0. A.* 7.405F-05 5.316E-04 2'.lRUE-04 4.0.l4E-04 2.436E-04 d8.2AE-OG 1.922F-04 7.916E-06 Lu.7O0F-05

SE 0. 9. 9.621F-
0

5 4*9flAE-OS 3.56OF-04 O.113OF-05 t.S39E-.0' -3.109E-0,4 2.5fiaE-,04 4.78SE-05 t.83IE-0i* 1.30I6E-03

SF 0. 0. 9.356F-65 1.778F-04I I*579E -04 1.576E-04l 8.666F-OS 6*IS&E-05 3 84AE-,OS 3.009E-05 1.746bE-05 1.044E-64

5 0. 10. 10. . 2.68S7E-0'4 2.01?E-04 1.436E-03 it. 3ROE-O5 2.03SE-04 t.579FE-64 5.1 95E-06 1'.266E-05 0.,

9 0. 1.002f-03 1.37LIF-04 3.03iSE-0'I 2.2SLIE-04 1.4733F-03 0.454F.-015.S.786E-0A 3.923E-04 1.31ME-04 4,.t69E-04J 4.126E-03

SW 0*. 0. 0, 3.tG1E-04 A.46?F..03 2.B00E-04 '*.227E-02 2.15RE-03 3.9ASE-OdI ?.At5E-04 3.44OF-0O 5..h*?fE-QS

W.SW t.295E-03 4:027E-oa 0. 0. 2.06SE-03 R.A37E-04 6.216E-02 2.SJtOF-03 I.S3.5E-04 1.37.3E-04 S.056F-0o, a.211IE-05

10 0.. 0. .0. 0. Z.775V-0O3 1.201E-03 3.aOO0F-03 1.191'E-03 2.164*F-03 1.660,E-0 3 6.9&.8E-OS 5.8IIe-0s
i, 0'. 0. 0. 0. S.311f-04I t.505E-03 3 6331E*-63 .797t-03 2.51sE.floa 2.310E-03 4.IOE.-os 3.4 1 9E-OS

fMW 0. 9. 0 , 0.. 4..7SOF-05 .4.01E:-04 3:747E-04 71.qS7E-04 5.4'9E-06. 9.039E-04 2.22OF-04 2A;46E-OS

C' frw 1.374E -03 3.154E-04 0. I.W2E-04 S.933F-Oia a.SO*E-0iJ 3.64RE-00.2.6S3F-04 2.&'IAE-03 9.180E-04I 5.182E-04 1.4I91E-66

TOTAL WlfSE. COMMITTMENT IS9 2.t39E-O1 PERSnN-QEM/YR

C)



IPECTON=tjNC MILL. Plif 7 C.OtExMTLDrJS*REVo (7i79) DATEs 15/12/61
M.ETSFrt.*ALLUP. 16-40 PACE NO. i8

Cl T1IAF STEP NtIPBFR to AFTER 5 YEARS DURATION IN YR*S 13... 5.0

EXPO-StI'E PATI~hAy is VFG.TNG. EXPOSED ORCAN 1S WH.ROOY

DOSES SHOWN AEt.flW ARE ANNIIAL PO)PI.ILATInN. DOSF EnMMITMENTS, PERSfnk-PEM PER YPAR

C'XRHG YR'40 XRHfl XRHO, XRHO WRHfO YIRHO xoHV XRMO XR#40 XRHfl WAND
DTPECITnii t.5 2.5 3.5 u.sl 7.5 15.0 25.0 35.0. a5..6 55.10 6s.0 75.0

-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

C'A .ieo .5-43.760Fr-Pi 3.229F-04 I*?lIF-.3 It.23SE-03 7.96,&E-04 6.osaE-bO S.153E-da 4,573E-04 4.120E-04I 3.748E-04.
W4 q. sToF-OU fl.Eh57Ee-i 7.?KU.0a 6.366F-AE04 9.21.2E..03 2.S94-0.3 1.662E-o03 1.2S IF-.0.3 1.f?9E-03 8.141F:04 7.9160E.04 .6.356E-0.8

NF 2.1FR5E.03 ?.SOIE-03 2.30:2F-03 2.069E-03 7.652E-,03 8.996E-e3 5.8&GE-03 4I.33UE-03 A.S?0E-03 2.94SE 63 Z.'i&7E-03 ?..OUIE-03
C'EtF 7 .590E-,03 6.s69E..04 II.q31E-...0 3.977F-n3 1.261E..02 1.304E-02 7.930E-03 S.63SE.0314*.466F-013 .489E-8's 3.048E-03 2.La91t-03*

F 1,.R77E-02 6.851?E-03 4.00:0f-03 2.7PE-flI 6.781E..03 5.336E0 2-103 3 .AR.IF03 1.A6SE-03 i.ao3E-03 9.946EF-04.A.jA2E'-0&
.FF 9.fiSE-03 Z.2,97E -03 1.1YOF-113 7.9871E-04I i.914F-03 I.S28P..03 A.297E-04 5..666F-04 U*EIOE-01I 3.6.13E-04 2.Q83E-04 2.4S1IF 04

C'3h2.5qE.0j 6.?19F-0LI 3.666F-flf 2.6680F-0 7.749F-04 6.&24E-04 3*AoqE,-04 2 62-04~ 2.104E-0,4 1.74 7E-04 1.457E.-0fl 1.212E-04
SSFJ 9.$OOE-0fl 344a05E-04* 1.949F-04 t.3.13E-04 3.213iE-0t.2 658E-04 1.a?AF-0.* 1.O5SF-OR fl.S8AE-05 7.414aE-05 6..54IE-05S .A5;E-05
R 5.843F-04 3.19?F-OLI 2.23.AF-Of 1.73"-04'1 5166E-*0R 5.036E-04 3.0p37ET04 2.aRIE.-04 1.R84.E.04 1.676E-Oil l.5Z1E-a4 1.39S8E-04

C 35W 4.1I0E-04. 1.9DGE.-04 t.3IF-04O 1.llOEeOO 3.:J62E-0LI 3.4172E-04 P.tSTE-04 I .h42E--04 t.424E-04 j.3OSfEý04 1.221E"0hI 1.16SE-04
Sw 3.90?E-04l.2.S21E-04 1,744RF-04 1.330F-04I 3.6t5E-04 3.09SE-04 1.959E-0t4 1.6S2E-04 .1.586f>04 1.601E-04 1.~646F-04S 1.7D7E-04

WW 2.702E-04 ?,.434E-04 t.941f-fl 1.602F-04 5.O9SE.O0q 5.15tE-04 3.216E-04.2.46SE-OR *2.1SOE..OE 1.97SE-04 l.856E-04 t.770E-04
(N w 1*q42p-04 t.RolrF-04 1.549F-0ou 1.134uE-04 4.571E-04 S.013E-0' 3 287E-04 2.E'1SF-04 2.361:E-O4l 2.e3lf-04 2.163F-04 2.120E-04

WNW t~nuE-04 t.071E-04 8.354F-OS E'.67z6E-0,r 1.097E..0R 1.966E-04 1.311E-04 *1.1i01E-04 1.OSIE-04 1.046E-04 I.058OE.04 1.OAIE.04
N, 1.543E-04~ 1.291;f-44 1.061F-04 8.841E-05 2.963KE-04 2.99aE-44I 1.94AE-04 I.S36F-04 1.36SE-OR t,.276E-04 1.2tIE-O4 1.Ii6F-04o NNW P.7.a4E..OA 2.3S9E-04 .2.006F-Oi1 1.728E-04 15.994E-04I 6.SRhEF-04 4.119E-04 3.056E-04A 2.576E.-0f P.270E-04 2.031F-O4,63E0

TnrAL 011SE COMMITME.NT 18 2.49ZE-O1 PEASO)N-REFM/Y.R

WAR'JING--POPULATION FOOD INGIESTinn DOSES SHOwN
Agf)WF HAVF NO0T SeEN CORRECTED Tn REFL.ECT POTENTIAL
Fno FXPnRT AND MAY EXCEED DnSES ACTUALLY R'ECETVEO
HY THE POPkltAT.ION OF THIS REgIO)N. SEE SUMMARY

TARLE FOR THIS INFORMATION.



(% PEGflnN=UNC MILL QIIN 7 CflDE=4JLofls qEvo t7/79) nATE= 15/12/81

MET3FT~r.ALL UP, 16-RO PACE NO. 19

eTIME STEP NUMflfR 1. AFTER S YFARS flIJATIOn IN YPS is... S.0

FxpnSUIPE PATHWAY 15 VEG.TNG. FXPOSEfl ORGAN 1S AOnm

onsEs SHOWN BELOW APE ANNUAL POPULATION. DOSE COMMITMENTS, PFuS-nV-NEA PEP YFAR

*IRCIN YR40 VRHfl x " xRmn xRnO WRHO xRHn XRH4n WRHn) XPHfI XRHn XRHO
DQCn 1.5 2.5s 3.5 4.5. 7.5 15.0 25.0 35.0 4S.0 55%.o 65.4) 75.0
--------------------------------------------------------------------------------f ........ .. aaaaaaaaaaaaaaaaaaa-----------

N *9'I-0 584 F-03 03QIV4 .224E-03 1.444IE-02 1.615F-02 ;.072E-02 8.4180F-03 7.528E-03 6.981E-03 6.S91F-lv3 6 298E-03
NNE I 195E"02' t.080E-02 9.?96F-03 8.117E-03 2.89tE-0? It.309E-OZ? 201.61E-02 u.627E-62 t.356E1-02 1.17tE-02 1.0.ISE-n2 0.864E-03

HE 2778E-02 30t73E-02 2.918F-02 ?.62()F-(2 9.&B2Er-02 I10391E-01 ?.446t-02 S.S29E-02 'I.5[15-02 1.80AE-G2 3.213E-02 2.696F-02

ENE 9.59AF-62 R.33?E"0? E,.23SE-fi2 S..029F-02 1.594E-Ol *t.649E 1-01 1.00,&F-01 7,-187E-02 5.730E-02 U.,766E-02 3.97.4 F-02 3.M8E-02
F A.367E-01 8.6SAF-02 5.4)52P-OP 3.S03E-4)2 R.S77E-02 6.763F-02 3.583F-02 2.

4 21.E-02 t.905E-02 I.S83E-02 t.331E-OZ i.1tTE-02
FSE 1.186E-01 t.90JOE-02 1.MR~f-O2 1*010~FlAP 2.'J?F-0O2 1.939E-0~2 t.660F-0Z 7 314E-03 5.757f-03 4.779E-03 

4 1.01"E.03 3.366E-03
SE . 3.356E-02 7.A76E-t)3 4.650F-03 3.3RFtA-01 9~.)09E-03 A.452E-03 4.911E-03 3.:CgtE-03 2.797YE-03 2.367F-03 2ioIE-o3 1.732F-03
SSE 1.24OE-~02 4.327E-03 2.484cl-O3 t.715E-03 4.203F-03 3.441E-03 1.964E-01 I.452f-03 1,.225E-03 t100OE-03: 1.012E-03 9.U72E-04
a 7.S20E-O3 4.1'IOF-01 2.006F-63 P.?60E-fl3 E612LIF:03 6..62&E-03 4.1t*5E"03 1.213E-03 2ý.'41E.03 Z.656iE-03 ;.5.35E..03 2.*55E-03

C' Sw *S.34tE-oI '.SORf-03 1.82tF-03 1.fl60F-03 iI.56RE 03 4.63Rt-01 3.0o?IE-03 2.uo5SE-03 Z.248E-4)3 P.1?6Er-03 2.150E-03 2.150E-03
SW 5.1'iE-03 3.34?E-0,3 Z.363F-03 1.804E-03 0.919F-013 4.3&hF-flA 3.025E-03 2.787E-03 P.663E.-03 3.039E-03 3.24a9F-03 3.416E-03.

WW 3.586.E-03 I..23dE-03 ?.580E-0)3 2.1?IF-01 6,712E-03 6.Ah7F-03 4.444E-01. 3..659F-03 3.38.0E-01 3.?IQE-0*3 3.244E-OA 3,.248F.03

C'W 2.684)E-05 2,.493E-03 2.t2'SE-03 1.516E-03 .*138F-03 6.799E-4f3 4.724EV-03 4*039E-03 3.A89E-03 3.902E-03 -4.97SE-03 4*.082E-03
W 1w .94'9f-43 1.477E-03 I.1531'03 .19.g?t-04 2.736E-03 2.ISSE.-03 1.993E-o3 I.82L8E'-03 I .(t 1E. -03 1.954E-03 2.067F.-03 2.14OE-03

NjW 2.058F-01~ 1.7.3QE-03 1.0.?1E-03 1.1801-03 3.144f*403 4l.011E-01 P.73AE-03 2.302E-03l 2.02E-03 2.137E-03 2.t36E-03 2.156E-03

tNNW 3.#.OIF-03 A.tRE-O3 2.63.1-0.3 2.260F-03 7.789IE-03 6.603E-03 53.552E-03 4.308f-ý03 3.A06E-03 3.521E-03 3.320F-03 3.17OE-03

(b ~ TOTAL VISFl CIOMMITMENT IS 3.220E+00 PFRsON-REM'/YR

WARNING-.POPULATTnN FnnD INGESTION OnsES SHOWN
ABOVE HAVE NOT BEEN CORRECTED inl REFLECT POTENTIAL

chFnOOD FYPnRT AND MAY EXCEED DOSES ACTUALLY RECEIVED()
NY THE POPULATION OF THIS REGION. SEE SUMMARY
TABLE FOR THIS INFORMATION.

C' 1

C2



0 REGinmz!iINc MILL RUN 7 CO0EcMI:LDQS.RFV0 (1/79) flArE. 15/12/81.
METSET~qALLUP, 76-80 PAGE NO. 20

C'TiME 5IIEP N.IIPARFR 1. AFTER 5 YFARS DURATION IN YRS is... 5.0

ExpnsURE PATHWAY 14 ME.AT ING, FXPOSEt) ORGAN 13 WH.FtOOY

01j5ES SHnNN ~RFLOW ARE ANNUAL POPULATION nnaF CatimiTMFNTS* PERSnN-PFM PER YEAR

XR' WxWo YRuf.) , RD xRoXHU W XRHU XRHOj xp..o XRHO xnXQHO
olpEcTICIN 1.5 2.5 3.5s A.5 7.5 1510 .75.0. 35.0 45.0 55.0 ~.6. 75.0

C'N .2-i9E-os 3.*5*4E-05 342UFos 2.613E-05 9.l1 I7E-05 1.037E.04 6.8103E05 5,261EQ45 4'.563E..5 4.130E.OS 3.8OIE-05 3,53YE-05
MME 7.814 . 0S 7.0bhiE.05 6.,09 -AI-4.0 5.3'e31E-OS I .9.1.5E--04 2.2O:0fm04 t.413 .E-04 1.069E.-04 S.83SE -05 T.SSSE-05. 6.49IF-09S 5587E1-05S
RIF I.R44eflE-04 P.113E-04 1.944*F-04 1.MSE-04 6.497E-04 T.653E-0.4 4.q995E-04 3,69AF-o'a 13.OOE-0A 2.527E-0Oa 2.12 lE-0 4 .1 .767E-604

C'ENE 6.450E-00 S.64)0E-0b4 4.190F.-04 3.380E-04 1.0 72E-03 1iIlOE-03 6.75BEW-O4 4.810E-04 3. A20E..04 3.1&Zr 04 2.6?lE-i04 ?.MSEO04
E t.&O1E-03 5.A441E..Ot 3.6.04F404 2.35tkt-04 S.768F-o44 a. giflE-04- 2.19?IE-0La 1.bOSE-04 t.21;aE-0oA 1.034C-04 6.600E-ftS 7.125E05S
ESF 8.02TE-.04 1.957E-64 1.00?E..04 6.7A9F-05 1.625E--04 t.296E-DI I .039f.05 4.91FE-05 3.7 . ?E-..05 3.095E45S 2.570E-os 2.127E-0 .5
K'S 2.;16&E-04 S.?75E-05 1.103F-05 .2.256F-05 6.127F-05 S.60DOE-05 3;.223E-fY5 2.259F-0S 1.795E-05 t.SooE-0S I .262E.0c. 1.062E-Ot
5SF 4 .333E-ý05 2.874E-05 1*R.6 dlF(S 1.127E-O05 2.749F-05OS 2.234E-QOS t.250E-05 9.026F-0&. 7.a41t-Ofi A.S39E-06 5..ST7E-fl6 S.366E-06
14 4.. SA4E-05 2.6lTE-05 t.823E-f5 1 .4 lAE-45 4.24SE-09 43.20IF-os 2.573E-OS 1.936E-wo5 1.I.6'E-O5 1.516E-05 1.40OF-05 t.320EGOS
I'SS 3.420E-OS 1.518E-05 i .OQI9F-fS O..AfflE-06 2.A05E-I05 2.88?E-OS 1.140FE-05 1.4"OE-OS *t.28AJE-05 1.ZIOE-05 i.IE.5E-os 1.13ftE-05

Aw 3.12IF-05 li.960fm-05 *.341E.-05 1.023F-05 2.820E-05 2.53iE-05 1.69AE-OS I.SOIE-05 1.506E-nl; J.S7iE-05 1.65SS-05 1.150E-05
WW 2.159EW05 t.Q'25E-Qs I.5t11.t¾.0 1.278f-os M.134E..0S 4.296E-05 P.754E-05 2,170E-51.'1E51.SO t.7;6aEfl5S 1.729E-05

c" 1 t52ýE -o S 1. 33AE -OS t.167E.-OS 1.022F.-a5 3.628F3E-AS 'I.17bE-OS 2.8d*7E-flS 2.3'I7E-05 2.189F-05 Z. I135E.0S 2.120E-05 2.129E-05
.WNW t.tW6-05 1.97tLE-06 6..?133-06 5.0t20E-66 *I.511E-0.5 t.623F-O% t.14AE-0S t.012E-OS t.003E-O0s 1.029E-05 1.060SE.05 1.1.13E05s
NM 1.t?M-05 1.007E-O5 R.*9 .9-06 6.973F-06 2.309E-OS 2.499E-05 1.676E-05 I -365E-0S 1.251E-05 1.1.94E-OS 1. 1 67f-05 I . SOE-0Sl

C'NNW P.707F-05 t.4088E-OS 1.6 ISE-0S t.fl0?F-05 4*Q4PE-05 SjSRAE-05 3.S33E-OS 2.673E-OS 2.30OOE.0 2.07IE-OS .139IF.OSE t.7S9E-05

C' nTiAL I)OSF COMMITMENT IS 2.I2IE-0? PER5JnN-RFU/YR

KARNTNG--POPtiLATiflN FOOD) IJGFsy.ION oflses SHOWN
ABOvF HAVE NOT BEEN CORRECTED TO REFLECT..POTENTIAL
FOOD ExpnR? AND NAY FXCEEoDO(rSES ACTUALLY RECEIVED
BY THE PtOPIOLATJini OF THIS REGION. SFE SUMMARY
TABLE FOP THIS INFORMATION.

0



(' v Fr,70N=UNtC 'JILL RUN' 7 CoOE=MILflOSPFV0 ('1/79) OATEz 1511,2101
MEfSFT=9ALLUP. 76-80 PAGE Nfl. 21

TIHE STEP NUM4*FR 1. AFTER 5 YEARS OIJRATION IN1 YPS 13... 5.0

FXPnRURE PATHWAY IS MEAT ING FXPOSEn ORGAN Is nnNE

*OOSE3 SHOWN BEIOM ARF ANNUAL POPULATION DOSE cnmmj~t4FNTSO PERSON-RFM PEP YEAR

XwtHO WPHQ i(RMn. XP"4n XRHO XRHU XAHO xRHf) XRHO XRI4O xRHO XAOD
DIRECTION 1.5 2.5 3.5 4.5S 7.5 15.0 25.0 35.0 4s.0 55.0 65.0 75.0
----------------------------------------------------------------------------------------------------------- 4---------------------------

IVN 5.719t -04 4.750E-04 4.04RF-08a 3.49S5E-104 I.?21E-03 1.'S05E-03 9.517E-04 7.782F-04i 7.oRQE-0M &. 740E-04 6.520E-04 6.37SE-04
NNF 1.027E-01 9.301E-04 8.015F-.04 7.037E-04 2.593E-03 2.909E-03 1.912E-03 1.45OP-03 1.210F-03 1.063E-03 4?.357E-04 fi.27.SE-@4
NEF 2.4*.1OF-03 ;).777E-03 2.559F-o3 2.3o2E-o3 8.s29E.-o3 1.006E-02 6.s94Ew03 4.9tiIE-03 4.6'21.E-03 3.40?E-03 2.890E-03 .2.04UE-03

C VF R.fI67E-0; 7.350F-011 5.a99F-r'3 4a.430F-03 1.407E-02 1.45AE-02 8.917E-03 6.345F-03 S.10AE-03 'I.267E-03 3.%77F-03 2.040E-03
F 2.099E.-02 7.,A6IE-03 4.466~F-03 3.4)95E-43l I.SZF.-03 15.974E-03 3.171E-03 2.152F-03 1.703E-03 t.42SE-03 1.?09E-n3 1.026E-03

F 1F ,05 2f - 02 2.S6,%E-03 1.31L&F-03 It.911E-'4 2.1.341E-03 1.70BE-01 9.3416E-04 *h,4?1E-04 51.123E-04 J4.2RIE-04 3.I.2slE-0 3.079F-04
CSE 2.97?E-03 6.029E-04 4I.079f-014 2.1?b7E-t)l 8.04'IE-04 7.407E-04 M.115E-0'I 3.0*77,F-04 2.494E-0O4 ?.t53lE04 1.886E-04,1..601E-0U

SE 1.094F-0~ . 1.742E-04 2.t6OE-00 i*08F-04 3.63BE-04 2.Q95E-04 1.731E-04 1.303E-0l4 1-..124E-04 1.032E-04 9.71AE-oS 9.3oSE-O5.S 6.454F-Ois 3.'IHOE-04 Z.83OF-ft8 1.89tE-Oa 5.E67RE-0t* 5.720E-04 3.671E-04l 2.931F-04 2.070E-04 2.S68E-0fl 2.St9E-flU 2.500E-04
as 4.535E-0't 2.03AE-t0a 1.471F.09f .1.194F-64 3.78SF-Oil 3.994E-04 ?.7061F-04. 2.27BE-Oil 2.16RE-Oil 2.163E-0-4 2.194E-0'4 2..24SE-0.G
swt La.189E-0l P.f,59E-fOa 1.8130F-04 1.399F-64 1.892F-04 3.704lE-04 2.785E-04 2.7241E-04 2.91ilE-04 3.190E-045 3.468F-04l 3.76SE-04

WS .AgOE -04 2.9045E-Oi 2 07AF-44 I.,72?E-04 5.S7IF-04 5.93VE-04 4.045F.00l 3.4l23E.04l 3.27tt-04 3.266E-04l 3.314E-04 3.392E-04

W .QSA.E-04 1l.R07E-04. 1.60SF,-Oi 1.1100E-04 4.96OF-04 S.ABIE-04 il.323E.04'3.812V-Oil 3.SA.7E-04 3*.993CE-04 4.l65Fi-04 4.36OE-04
WNW 1.5004-04l 1.099E-04 8.608F-OS 64934E-09S 2.14gF-Oil 2.A6SE-04 1.85,4E-04 t.79SE-04 1.002E-Oil ?.052F-0l 12.e1sF.-fld 2.363E-wG4
NlM 1.635F-04l 1.166E-04l 1.124F-til 9.43Sfý-05 3.126E-04l 5.477.E-04 Z.488F-O2l ?79E-04 2.12RE-Oil 2.153E-04 2.205F-04l 2.212E-04l

C NP4M 2.94AF-04 2.S31E-04 2.16AF-04 1.874E-04 6.600E.(14 I.S21F-04 4.994F-04l 3.489E-0.4 3.6,23E-04 3.,442E-0
4 

3.329E-04 3.2SBE-04

T0151 VnfSF CO,4MYTMEmt 1S 2.857F-01 PERSnN-REFm/YR

WAR,4JNG~-POPULAT TON FrflO3 INGESTION DOSFS S(W

O FnOOD EXPORT AND) MAY EXCEED DOSES ACTUALLY RECEIVED

D"Y THF PnPULATInN OF THIS REGION. SEE SUMMARY
TARLFE FOR THIS INFORM4ATlflN.

0



C' P~CrsN:,gllr M4ILL PUJN 7 CnflEwMJL~fl3REV0 (7/7.9) DATE* 15/12/At
MC4TSFT=rGALLUP,.7h-fSQ PAEGE NO. 2?

CTIME STEP I4UMI3ER 1, 4FTFR 5 YFARS IDUPATiflN INYR psis... 5.0

EXPnSlSRE PATHWAY 19 MILK. ING EXPrjSfn flRGAN 19 WH.Af)DY

flOSFS 'SHONw~ RFnw ARF ANNUAL. OPUIELATION, DOSE: cOMMITMENTS. PERS(,)NP$-:4 PER YfAI?

C'XlHfJ WRI14O XRHf) YP( RHO vRHU XRHO )*pn R~n XPHLI XPH R.4r XkPo
OTRECTInN .1,5 2..5 3.5 45.5 7.5 15.0 25.0 3S.0 ;5.0 S 5.0 65.0 75isO

-------------------------------------.... ------------------------------------- ----------------- . w------- a. . ..............-------CH N '.I7'qEwO.5 3.4'I?E-c5 2.9$,h -45 2.506F-0.5 .8.497f".09 4.141E-OS 'S 721E-05 4.15sr-as !.358-0 280-05.2.362-519~EO
?.)M 7.1'no-Q fb.'800E-a0*5 49S4f-wos 4.7Q~fwfl51.70'IE-64 t.413E-0E I .2M1E-04.9.t24E-0S 1,40IF-05 6i.lItE-0S.S,177t-6S qI.,?9TE-0S

ME 1.64E-iOEu I.R72F-0' 17$F I. 2:F-4t.5Uj5F.-fl 5.70IF-Od 6,687E-0:4 4,.144F-04I 3.19AE-0*8 2.53f -.04 2.I5GE-O*8 1.785F-44 1.465F.048
C'FNE 5.4652k.-OU '.907E-0'5 1.67?F-00 7.961E-.04 q.3 4FAO-04 9.6R84E-0A* S.57'JE-0404.157.E-0,4 3.277F-048 2.669E-04 2.202E-04 1.179E.Oa

F 1.393t-0s3 5.095F-04 2.97 -p045 2.062E-04 5.o'j7E-04'53.9bhEF-fl 2.0$80E-04 t,383F-04 1.0b7E-04e A.A52E-05 7.049FE005 5.61IOE-05
PSE 6.R79E0u 1..707E-04 A .76 3, -0$ 5.946E-0SA.1.26E..04 1.13717-045 6.15t:E-05 '41.7SE-05 3.9196-05i 2.606f-05 2. 11ftf-05 1.703E.I!OS

Cf Iv 1ývsE-oa 'J63.9E-C05 P. 7440-105 .1.995E"05 5.02PE-05 4.944F--05 2.625E-O5 I.9S3E-015 t.5~tE-OS 1.240E-05 1.010E-05 8i.111E-06
sF9-S251-5t.A5-S101-l E .7EO .86O 1.fl8ljE-O5 7.4572E-06 5.8.3fE-O6 4.81.2E-06 4.61SE-64 .3.362E-06

4 .**43E-05 2.45;)E-45 1,.7T216.0% 1.337F-05 3,.qS0F.O5 3.765E-05 2.1866.-OS 1.530t-05 1.709E-OS 1,00?E-05 8.367E~-06 6 991E-06C'SSW 3.1606-o5 1.'a9j -05 1.0.2.,eS#. To 5~7' . -06 2j.6.76E-05 2.S876-05 1.51AR6-05*1.073E- 10, .560 7.69F-6 6.860 5.19.5fi-06
Sw 3.057F-05 E.0265O 1..409FE.05 V. 0736-OS 2.A716.05 2.29PE-05 .1..272E-.05 9i.2*886-06 7.71f4-06 6.84456-06 6.254F-06 5.833E-06,

WS ?116E-05 t.42SE..tS I.S53F-0.5 1.257E-05 3.932F-05S I.826F-05 P.?5%E-05 1.6056-O5 1.294E06-O 1.086E-05 9.267F~-.06 7.9596.0'6
t,1611E-05, 1.097E-05S I.270F6n. I5.080BE-4#5 3.585F-05 3.69SE-.05. .2.23AE-05 1 .610E-0.5 1. 310E -0 1.11SE-05 9_.627F ..-06 6.376E-06

WNW 1.16RE605 O.qb76.04 6.8996-06 t.471,E-06 I S42f.-OS I j 44 1E -0 8.48,o6-06,6.IQOE-G6 5.167E-46 4.528f-06 4.0476-06 3.6.67E-06
Nw . 1.229E-05 1.038E-05 8.4616-04 ' 7. 0 6.IT6 2.220E-fi5 2. 2-1?-OS 1.*344E-O5 9.801C-06, (I.OIOE-06 6.8176-0.6 5.864E-06 5.074F-06

C NW 2,1466-OS 1.840E*-OS 1.563F-05 1.3364F-015 4.572E-05 *8.0826-05 2..93fi-015 2.070F6-S 1.E.86E-05 1.356E-05 1.119E6-0 9.113E-06

TOTAL %ý0f.S COMMITMENT It 1.1316F-02 PEARflN-REM/YR

f wApr4Imr..-PnPlJLATIrtW FOOD INGES1ION 10565E SHOWN
AgnoV H1AVE NOT AFFN CORRECTED TO.REFLFCT PflTEwNTI:AL-
Fno~l EYPflRT AND PAY. FXCEED hOSES ACTUALLY RECEIVED)
BY THE PnPULATInN OF THIS REGI4k. SEE SU1MMARY
TABLE FOR T1419 INFnRmAyTIN.



mF REG~o=;(tC MLL , 74-N 7CODFzMILDOS.REVO (7,0791 OATE, 15S/12/Ri

M~rS1~ALI), ?-ROPAGF NO. 23

TIME STEP NUMBER 1, AFE 5 YEARS DUtRATION IN.YRS is... 5.0O

FypflstiRE PATHWAY 1S MILIE ING EXPOSED) .OReAN IS RnpjF

DOSES4 SHnWN RFLflw APE ANNUtAL POPULATION DOSE COMMtTMENTS. PERSON-RE9' PFR YFAP

XRDIECIO YPfJI) XRHE0 XIR14 WRHOj wifHO XRHO, XRi4o ypiHO YRMO xQ XRi4O

CN 4.7 IRE-04 3.97*3E-0'I 3.32ZF-04 2.ttISE-0LL 9.323F.04 9*8q4E-94 6.195F-04I 4.578F-04 3.777EF-04* 3.'2k!OF-O4 2.81OE-04 24.E0
NNF 7.5'dSE-0~4 6.79.1.ECfAa S 41IFJ-04L S.05JE-04 1.183E-03 2.013E-0.4 1.295E-03 9.572F.-04 7.POSE.-On 6.574E-04 5.515E-0A. Ii.696E-04

I1.t.E0 .9O4ti-03, .1 .785F-03 I.5qqF.-O3 5.685F-63 6.886~E-03 4.47art-o3 3.303C-03, 2.674 .E-03 2.232t-03 1,j860F-61 I.534E-03
C, NF S..R23E-03 S.OSL~f-03 3,74 7F-03. 3.OSIE*-fl3 9,657F-.03 9.95?E-03 6,.048E-03 4.290E-03 3.391E-03 2.74]E-03 2.295F-63 1.864E-03

F 1. 4e5E-042 5.?27F-03 2.SE-~ 2.1fE-03 5,195E-03 4 .0tt9gq-03 2.153E-03 .439F-:03 1.116E-03 9.106E-04 7.41SE-6fl 6.0113F-04
.FF 7.1135E-03 1.75,2f-03 9.0OiRE-04 6.12PF-0'4 1.412F-03 1.178E-03 6.407E-0LI 4.175F-04 3.39'hE-Ofl 2.766E-04 2.267t-ofl 1.0L3F-04l

SF. 2.023E-01 i.79?F-04 2.RLUSE-Oii 2.074IE-04 S.6L*7.E-04 S..167E-04 2.476F-04 Z 076f-04 t.&SlE-0U 1.3'42E-04 l.t06E.-OM 9.O6oE-0Os
SS ?.SIRE..04 2.A62F-OdIi .Sd0F-O4 1.061IE-(S 2.619E-Oa Z.116f--04 t1.t70OE-04 S112'15E-05 6.5172E-O15 5.535E-05 4.739E-05 '5.09SE-O5

.4 4,,745'E"04t 2.691E-04 .1..963F-04 I.Allf-04 4.315F-04 4.106E-04* 2.41aE-O*I.1.73QE-04 1i.f12E.G04 1.20AE-04 1.04i8E-04 9.176E-os
SS 5W 3.42)E-O04 1.70'IE-04 1.?NIC-Ol4 9.97AE-OS 3.01SE-0'8 2.869E-04 1.709E-04 t.2411E-0.4 1.036E-oa8 .97IE-05 7.976E-OS ?*jUF6R-O5
Sw 3.9412E-64( 2.39RtE-04 1.698F-04t 1.293E-;04 .4132E-04 2.711E-04 I.5'9t-oaa 1.I9qF-04I t.OS9E-04 9.93SE-OS 9.596Fi-015 9.443E-o5
ilsW4 2.'J7tE-O,4 2.?3?E-04 1.77:IF-OM 1.441?E-04 4.42IF-04.4.221E-04 2.5Z2E-0fl 1.8l51F-04 1.540E-04. 1.34fE-04 1.203E-04. 1.089E-.04

(N w 2.6tftE.-Oa t.Jt70E-04I 15S-t 1.310E-44 4.178E-0i 4t.14*9E-00 ?.SSRE-t .9EOtt.t3-A.01-4.15-ft21-O
WNW I .40,7E-04 I,.iOAE-0fl. 8.61I5'-O5 6.792f -05 1,924F-04tI 16836-00 t.0OFO-O' ?,.76OF-OS 6.R3QF-flS 6.351E-OS 6*04.1 -05 5.84ot-0S

NV, 1.4*37E*-04 t.P31E-vgM 9.962F-05 8.162E-05 2.2E-' .J449E-04 1.50'4E-04 1.129F-44 9.5415E-05 8.450E-05 7.616E-05 6.9556-05
11 2.424E-04 2.106t-04 1.765F-04 *1..096fi-0'I 4t.996F-04 S230 .-00 3.167E-04 2.277F-04 t.Ar34E-0l* 1.573E-04 1.34SE-04 1.I60E-04

TflIAL onSE COMMIIMENT IS I.0 17E-Ol PE.9RSON-REM/YQ

WARNtMG.--PnP'IL.AT!ON FOnOD INGEsTIOn bOsES SHOWN
ASOVE HAVE 4OT BEFN CORRECTED Tn REFLECT POITENTIAL

CFOOD ExPnRT AND MAY EXCEED) DOSES ACTUA: I .Y RfCEIV FI.
BY THE PO]PULATION OF THIS REGION, SEE SUMMARY
TABLE FOR THIS INFORMATION.



REGION=UNC MILL #UN 7 CnDF=MILDOS.REVO (7/79) DATE* i5112181
04ETSET=rALIUP. 76-50 PAGE Nn. 24.

.' TIME STEP NUm8FR I, AFTER 5 YFARS hnooTImnN TN YRS is... 5.0

SU'4MARY PRNTT OF PnPl.tLAtyt)N pnSER CnMPlUTE 0 FOR TSTEP l-OnsES SHIw1N ARE AN40AI. POPULATION DOSE COMMITMEFNTS PERSnN-RFM PER YEAR

•nnsES RECEIVED AY PE.()PLE WITTHTN 80. ILOMFTERS
C"•~- -- -... .. . --. .. 7--- ----- --- - - -- ---- --- -----------------------------------... = d ,' • '----------------------

PATHIlAY wm..qDO¥ AnNE AVG.•L*UfG LIVER •KItDEY RpnNCI.i

CI NHAL., 8.611fwD2 2.177E+00 4.,A6E+o0 t.27tE-0f 6.71i5E-f01 1:.333F+01
• NIi) il.30oE-nt I.30RE-41 I .305E-0t I,308E-Ot I .3OE-01 .1.308RE01t..
CLWo) 2.139C-01 2.139E-01 2.t39E-0- 2.0t9E-01 2.139E-oI 2.t39E-01

C' vFI.[W. 2.49?E~-O 3.220E*00 2.492E-01 3.61.OE-01 l.t31E+00 2.442E-O1
PEAT ING 2.123E-02 2.857EF-9 2.123E-02 3.995E-02 I.21.E-OI. 2.123E-OZ

M ILK. ING 1.63)E-n2 1.917E-01 I.ASIE-02 6.IROE-03 a.340E-02 1.astF-0o
P RNPLIJS5,0 0. 0. 0*. 00 .;

TOTALS .7.197TE-01 6.220E+O0 s*5siqE÷oo 8.796F-01 2,29SE00 1.317EOt

C%
DnSES RECEIVEn AY PEOPLE BEYONO 81) KILLMFTE•S

PATHWAY wH.ROOY RONF AVD.LUN . LIVER . KIDNEY RRONCHI
--------------------------------------------------------- -----------------------------------------------------

ý INHAL. 0. 0. 0. 0.. 0. 0.
nRnUNO 4. .0. 0. 0. 0. 0.

CLOuD 0. 0.. o. 0. 0. 0.
, r VEG.ING. 0. 0. 0. 0. 0. 0.

OF'AT ING 0. 0. 0. 0 ~ 0. 0.
Mo MILK 1MG 0. 0. 0. 0.. 0. 0.

C 1 RNPLUSSO .(,818Eo00 2.479E÷0t 4.O5AE-|i l.ARRE+00 I.44RE0+0 1. 721EOI
----------------------------------------------------- ........ ------------------------------------------------------
TnTALS t.#t*8E+O0 2.474E+01 4.056E-01 1.848E÷00 .R84Bft0- .1.1T1E+0t

.TOTAL onSER cnMpuTEn OVER ALL PnPiLATIONS

PATHtWAY W"H.Bt)DY NINE AVGC.LIJNG -LIVER kTDNEY RRONCHI

----------------------------------------------------------- i -------------------------------------------------------
SItHAL. 8.6 IfE-02 2.177E+00 1 0R6F+0•o.27t7I.F-O1 6.71.'F-0. 1.333E4.I

AROUNI) I.IOBE-01 •!.310E-O• I.,30R-F•I 1.30"f-0I I.3o0E-Ol I.3ORE-O)

CLnOij) 9.139En-l 2.13QE-O1 R.130E-01 2.139E-0I ?.13qF-ot P,|3qE-OI

* VE.G.I M... *2.49PE-0I 3.22OEOO 2.9?E-0I 3.61OE-O1 I...1.3aE+00 2..092E-01

MEAr ING 2.123E-0? 2.A57E-01 2.123E-02 a.995E-0? I.2ItE-0 2.I23E-02

MILK ING t.A3IE-02 1.917F-01 1.931E-02 6.7ROEF-.03 2.35OE-0p 1.831E-02
RNP.L13SO. 1.."14FE'no 2.TQ9E+OI 4.056E-01 t.SASE+.oo 1.64A1FF00 l.t?2E÷a0
-----------------------------------------------------------------------------------------------

TO)TALS ;?.%bE+00 3.141F+01 54975E~00 2.7~77F00 4.142~F+00 2.568k+01



RECW, tir)NC MILL P811N 7
METSFT=r.ALLUP, lh-80

I NnotU "'rliln•RYt ~io•i•. THRI)ItJNDA #
1 NFllOPT H R()tI JI)PAQ•y
I NOR~TH Htjt~nOA.y
I NnRTH IlIUI(JI)APy

CfNCENI.RATIrlU TOTALS

.2 FInRTHEAST R)I11NI)ARY

2 NORPTHEAST 8F'l0OUA4Y

2 NRPTH EAST RFNhrARY
2 NrOT'FAST rO.INnAR Y

eL CnNCE.NTRAT ION TOTALS

3 SOWTHEAST RWINO:A-Y
13 smPTI4E AT 0I0IINDAPY
-3 +RITHEAST IDNI)AIDARY
3 NIITHEAST Rf1IINI)AIPY

COnmCVNTRATIrnI TOTA•S

4 3(¶JT HiEST AfRlJI) ARY
Sf SrIIJTHWFST ROUIN)AIPY

4 jnt!rtlWE3T 'niin 4ARY

f% 4 RnIIT414EST RfinINOARY
( '• I•rnmCE I-oRATIrt4 TOTALS

*5 N.EAIEST R.rSIDEUfl

•F NAREST "USU'I•-MT
5 NFA-FST R.STOEN T
5 ttFAE.r. SEIF)ErNT

'. C.ONCF"I 'T.RATI.0 I'TALA

6 F14V t4ONITT)Q STA A
6 E"JV 'M)JITOR STA A

6 FmV MONTTO) .STA A
6 FN.V ,4(INIfT11P. SI a A

CP&ICFNTQATICSJN TnT.'ILS

NEARES0F.AQETq N"l!4T•T R
7 ftF'QFST ODOalb!Nn) RES
7 NFAQEST r)O0.v4wI#4n RFS
7 NFARFST OIJwriwimi) RES

O 1.U11rt4QAT AT flJp frnALR

i NFAPE3T COM"4t1NTY

8 ji R"F.T 7 +C184M1 I-.TTY
8 NFAFFST Crn41JITY
8 NFAR.3T CI)11tiL-tTTY

.. w'r~f PAT Intlf TrtAL q

COt)E=MILnOOREV0 (7/7.9) PATEm 15/12/81
PAGE NO. 25

T114E STEP NtIUMRFR 1. AFTER 5 YFARS n)URATIlnt IN Y'PS IS... 5.0

P1

I•n|IVT(IAL RECEPTOR PARTICULATE CfNCENTRA'
ATPPORNF CnNCENTRATIOnS, PCI/M3

Trz 1-234 TH-230 RA-226 P14-210
------------- ' ---------------------
1 *.96oEn)? 5.28-os 1.746E-05 1.4i.7tE-06

2 0. o. o.
3 8.260F-05 I.oA3E-n4 1.64IE-0O 2..196E-04
4 1.3 0

Z.E-pt 6..?l3E-04 2.4950F-04 3 338E-O0
1. 962E-02 t .af2E-03 4.311tE-04 5.S49E.-0O

*------------------------- m ----------------------------------
1 4.2t2F-O3$ t.t14E-05 3.778E-06 3.187E-07
2 0. 0. 0. L.
3 7.532E-04 6.40SE-03 2.575E-03 3.450E-03
4 1.233F-03 1.O4OF-02 ia.215F-03 5.647E-03

6.198E-03 1.6QOF-02. .6.794E-03 q.O9AE-03

1 3.707E-O0 9.924E-07 3.?284E-01 2.75"E-Ot
2 0* 0. 0. 0.
3
Li

2.

3
La

2

t
Li

$

t

Li

3.664E-65 3.1SIF-0O 1.266E-04 1.696E-04
5.20bF-OS 4.4A6E-0O 1.803E-O0 2.a4.SE-o0
'.5qq9E-fA .7.616E-04 3.073IS-0.4 . tl2E-o

t.754F-63 4.771E-66 t.576F-06 i.330V-07
0:. 0. 0. 0.

.728E-0S |1.4SF-04U S.846E-0% 7.829F-os
?.3ftfis-05 i.93!E-04 7.767F-05 1.04oE-04
1.795E-03 3.L36E-0a 1.377E-04 t.A24E-0O
--------------------- --------------------------I

2.313E-Op 6.I93E- 05 2.049E-05 1.72PE-06
0. 0. 0. 0.
'.9"E-os 3.nqqf-fn t..238E-04 1.60OE-04
7.*1AF-as 4.43OF-n4 t.711E-O0 2.34?E-0o
2.o25E-02 R.t56E-04 3.216E-04 3.Q'9E-n4

GROtUNI) COMCENTRATIONS, PCI/M2
U-.236 TH-230 * .-Aw22A PB-210

I.4R22F.0L 8.96?6E÷O!. t *63q9E+O1 .639E*0l
0....-0. 0. , 0.
7.761E+O1 3.637E+0? . .540E+O2 1.540E+02
:1.1S3E4Q3 5.I14E+03 2.06&E+03 2.06&EF+03
1..946F+04 . .5s2E+03 2.236F+03 2,236E+03

3.95BE+03 *1.075E+01 3.+547F,00 $ 947E+00
0. 0. .. 0
7.-07.+0? .6.01qE+03 2.417F+03 2,1?7E+03
1.0022F+0O. 8.&qoE04 3..'1QOF+04 3.490E+04
I.4RBF+04 9.293E+4O 3.732E,0.45 3,732E+04

3.4AA'Es02 R.325E-01 3..082E-;0l 3,.092F-01
0. 0.. 0. 0.
3.443F+0.I ?.961E0P. 1.189E+02 I.1019E02
41.314E+02 3.71.A.E0o 1.4093E+03 .1.493E403
8.142F*02 A.01SE+03 1.612E.03 1.612F*03

-- -- - - - - - - - - - - - - - m -------- -------

s.648P+03 4.4'83F+00 1. 479E+00 1.419E+00
0. 0. 0, 0.
1.624E.+O 1.367E.02 5.i89E+Ot 5.R88E+01
1.Q91F+02 1.602E+03 6.430E+02 6.430E+02
1.856F+03 1.743E+03 6.994E•02 b.9QAE+02

2.173E+04 5.819E+0O 1.923E+01 1.923E+01,
0. 0. 0. 0.
4.692F'01 2.911E402 I,62E+02 1.162E+02
6.147TF÷02 3.679E+03 1.467F+03 1.467E+03
2.239F*0£ 4I.029E+03 1.603E+03 1.603+03.

9.921F-+03 2.551E+01 8.430400" 8.430E+00
0. o0. 0. 0.
5.504E40! 3.603F+02 1.4241f02 -.024aE+02
7.tmSE+02 '5.A!4E+03 14819C÷03 1.R019E03
I.0?Q.F+0 S.OOOE$03 1.970E+03 1.9?0E+03

l.109E+03 2.928E400 9.693E-01 9.643E-O0
O, 0. -. 0. 0.
6.OAAEAti 4.791.E+02 1.921E+02 1.921E+02
6.5SOF*02 9.167E#03 2.070E403 2.670E+03
1.823F+.03 S,.A6iF+63 2.264F+603 2.2b6iEtO3

.0
0. 0. 0. 0*

1.602F+60 1.A9A.E+0D S.6A2E+00 S.602E÷00
1.30ME401 I.O07E+02 4.3590+0.1 ÷ 1.3s9E+01
6.h5ARF+01 t.?2?410? 4.923F+01 4.923E+01

-----------------------

t.O-IE-- - -2.71SF-0- R.98-E--- - .5'-- F-07

n, 0. 0. 0.

5.863E-05 3.R35F-04 1.5.IAE-0O 1.967E-04
8.660F-05 S*56R-0o 2.t97E-04 2.830E-O0

1.08F-fl .. 67'IE-04 3.Aoi5E-fl0 '5.sodE-o'
t. J-ROF-03 3.116F-06 i.0O3E-0 8.611E-O8

0. 0. a0' ..

6.43&E-05 S.OQ1F-04 2.0117E-04 2.73SE-04
7.879F-05 4.?3IVF-OU ?.50iE-04 1.3M6E-o0
1.320•'-3 1.13&F-01 L.SSSE-04 6.07PE-n4
l--'-----------l-----------i-----i--l-l-----t-----

S.51SF-ns 1.a,69E-07 4.863E-O8 4.o0OE-09
'o.. .0 . . 0)
I.190F-06 t.Uui6F-'O S.968E-06 7.0 98F-ob

s.ftsIF-nq P.R!PF-n-5 . ! 1!•M05 I..502F.-0•
I-------------------------i---------------t------



4FOIO)NIINC M4ILL RIMt 7
METSFTzaALLUP, IA-80

cnoDEHlLflfl,REV0 (7*/79*) OATE= PI/12/8t
PACE NO. 2f'

TIRE STEP RflfNER 1. AFTFR, 5 YFARS fiIJATION YN YMS 73..i 5.0

NO.. NAME P TS Z

9. mfAPFST (OI)PNWI~li COM4 I
9 NFAQFST DoflO'vr4NtN *Cfm 2
q NFARFST DOW'41,.'WNI) c'I)4 3

* 9 MHFARFST 0!V)W'*NI.U C11M 4
cOnmC~TRATmfr4 ifiTALS

10 NFAPEST cRAzIjtr 441EA 1
to 10 IA9EST CRAZ~p. AREA 2
10 N~FARF9T (CMAZTN(G ART-A 3
10, NEAREST f.MAZTN AR-FA 4

*Cn4CF.NTRATIAN rflIALS

It (9ALLIJP .

It 1 GALU)P .2

* 11 AIIIIP 3

*. C04CfNrR4TIrP. TOTALS
-------- ------------------- ----

S .12 4P;I'NG 3tEAO TR. PARK~ I
S12 SP'91aINGTFAI) TR. PA1X >,
0. 123PRING31FAD TeR. PARK( I

12 . 3PRINGSTPAT) TR. P.ARK 4rCOnCFNTRAIIn~l nTL
S 13 NAVAJO GRA71I4f, AtlEA I

13 NA.VA-f0 GRA7INC, AREA

* 11 NAVA~JO();RAZJ'4G ~iAO '4
II CnhrFNTRAT~rn, TnIALS

. 4 NEXT NEAREST RESIOFM i
14, NEXT NEAREST PRESIIWM 2
14 NEwT NEAREST RESIDE.I A

* 14 NEWKT NEAPEST PESItDEN '4
CnflIUENTRATZON (JiFALS

* INDIVIDUAL RECEPTOR PARTICULATE crnmcEtNTAl
AIRHiOpNF CfnmCFflTRATTONS, PCI/M3

1-34 TH-230) PA-226 PL4-2t0

1.69ap-05s 4.520F-fta 1.4q6E-09 , P 1.25f.F-09

1.6iQhF..0E 1,394E-As 5.,597.E-06 l.882E-0'i
8.734E - 7 7.00SH-06 2.82SE-06 3,7?tE-06
1.909v-As 2.100I-05 R.4t~aE-06, t. 1.SE-OS.

9.1ib4f.-04 ?.6A44E-06 6.747E-07 7.350E-OR
0,, 0. 0. 0.
8i.056E-0A I.OSOE-43 *2.83IF-O3 3.801iE-011
1.621E-o 3 1t.424E-02 5.1'26E-03 74.67E-03
3.'419E*OA 2.1~10E-q? 8.564F-03 I.147E-O?

1.175E-os 3.1,32F-08 1.03TE-08 8.760E-10
0* 0. 0. 0.
1.335F-07 1.097F-06 4..404F-07 5.886E-0.7
S*335v..QOf 4.38Fil-07 1.156E-fi ?39E0
1.193E-05 1.566E-06 6.264F-07 .A.23'4F-07

1.432F-0l4 1.853F-OT 1,270~-07 .0?E
f.0. 0. 0

3.Q8,bE-07 3.25AE-06 1.30ae-06 1.748E-06
3.9131F.-O 3.16O~F-0Em 1.267E-06 I.690E-06
1.4ti0f.04 . 6.602F-06 2.702E-06 3.4'49F-0.6

?.t56.E-43 1.9'44E-05 6.422E-06 S.M1?E-07

1..235E-04 7.559E-04 A.03'*E.0L .4.051E-04
1.A3AE0oa I.o9'E-A3 4.39DE-04 5.8419E-04
7.464E-03 1.A7IE-03t 7.468E.04 9.90&E-04

l.M7tV.2 21.'57F-OS *.9156E-06 7,937E-07
0. 0.. ..0. 0
2.499F-05 i.68'4.-04 1.304E-O5 9.I441F-05
3.70SE-os 2.182E-0l4 I.0A9E-0'4 li.378-04
I.07AE-ft2 4.0II6F-04 1.04'E-04 '2.330fT-04

CRflitPi) CflNCPlTq4T IONS*, PCI/PA?
U-38 Ti-230 RA-?26 PR-210

1.590F+01 W4.247F.022 I.46l4E-0? I .4OL8E..02
0, .. 0. o.. 0. ,

1.59'SE.00 *l.3lOkE401 S.2sGe.00 S.?-S4E+G0
7..238FE+G0 5.A45E+01 2.342f+Ot 2.342E401
2.4070 11.f I.tSQE4I)1 *.2.668Eo.01 a.ai,6Ec+

9.269F+02 2.4offEo 802IOE-101 8.210E-ot
a.0.0. o"

7.570F+02 6.631E +03 2.663F+03 2 .663E+03
1.14SE40O 1.1841305 4.1411E+04 'J.141tt+0
1.517130th 1.2o7Efo6 5.OOTEeoth q.0.0E40a

1..100E+01 2.9413E-02 9.7321-03 4-132E-03

1*254E-01' 1.031E300 4.134E-01 4.114E-01
'1.421F-01 1..630E+00 V.415'IftO 1!.454E,+0
1.1611301 i*hI130 18710 .8771300

1.3;46E+02 3.&2oF.-o1 1.196F-01 I. 1961F-0 I
0.0 0. 0

3.745F-01 3.05*E+t10 1.2?ZFeOO I;.2271+Ov
3.243E+00, 2.619E+0.1 1.049E*01 1.04qE+01
1.587F+02 2.961 F01 1.184E+01 I.1IR0E+01

6.724E+03 1.R27E,01 6.028E+00 6~.026E+00
0. In. 0', q.
1.1601302 7.103E*02 2.8481*0a P.0S .RE+02
1.5213t03 9.076bE+01 3.6351303. 3.631*E03
6.360F*03 9.8.04E+03 3.Q25E.01 3.9a5E+03

1.007E+04 2.685F44ll 8.878t+00 8.8781*0
0. .0. 0. 0.
2.3ttE+01 1.711F+02 46.56E*01 6.856F+01
3.071F4-02 2.306E403 9.01#E+02 4.01:4E+02
1,040F+04 2.506E#03 9.709E1*02. . 9.789E+62

I~*

019

(

42

C

4

4

(

(

%2

(



*q neIN ~eo~-'cV 0~h11% 7
'4TSFT-4rALL1)W, 76-900

CfODEOMTLDOS.PEVO 07/79) ORYFU* 15/12/AI
PACE *NO. 27

TIME~ ST I P NIIIA14ER 1, A!FTFV S YEARS DURAVTON IN Yps 1i... 5.0
01

NO.

t3
14

?fImrIDUhL RECEPTOR R~OOM 6NO RWON 0AIjGHTF0 CONCEN:T#RATONS
A~rI~R,,PN CONCFVNTPATJON3, PCT/M;.

Rtl222 Pfl 210 PAh21. 9i1-2t4 *PR210 PI-PO.P-210 Wrl2t . WI2

?a88.0 oftEo 23E41:414763F+0 3.3iOE-01 1.34TL.-10 1.173E-t155.61 M-04 3_260#P
3.9533F401 3.47SE+Ot .1.09AE4Ot 3.OOAE*00 1,-392 .E-06 7 .804 .E *.0 1 .300E-.t4 -140a9e-04 2. 7554.5+
3.999E+0l1 3.4%S10+06 I.A311400 7.74t*6-QI 6.071EM61. 50+7T4E- t 1.S96E144 1.6.IOE-n5 3,05ME
1.132E+01. 1.IOIE.01 6.I0?E+002.6SqF+oQ 2.016F-06 .1.8191E-09 4.711E-14 5.52IF-OS 1.03114
1i08t1jE+2 ?j6?1E*Ot. 1.041:E+O1 3.39PFI*00 9.132E-07 4.30,9t-10 6.626E-15 1.102E-648 7.626E+E
7.934E1o01 .359F+01 t.983E+1)1 4I.490E+00 1.5971406 7.635E-i0ý 1.299E-14 11.931E.-04l 5.928E.
6 .QS E +Or 5.991if 00 40422F+0O0 3.164LE.,00. 6.221E-606 i.344E-be ?.60SE-13 4.0,40E-OS 4. 1GRF4
2.894E-01 Z.004t-Ot 2.57CE-OI 2*.379W-0.1 1.+522E-0.6 q.t99E-09 1.GIE'E-12 P.47.9E406 P.*ZI-
?.i251E-01 2.?c52E-f0t 2.241E-01 2 ,.2 .3iE-0I 01.562E-06 0.829F-97 2.3(881410 P.,204E-06 1.70.414
3.q4flE~ot 2.3hfI.OIj 3.5,14t400 5.463t-O] 1.323E-07 '8.23SE-11 I5.fQ3E-16 4*8j71F.05 I.A76f+
3.55!E-401 3J5501401 .5.565E-Of 3 5-60E402 1.105E-.05 2.871E-47 1.863E-10 3.5021406 ?.01s14f,
5.7"UE-01 5.767F-01 '5.63t1m14015:4501401. 5.'I2E,-i6 40861E-OA 1.102E-it S,4ft4f-06 4:S4I14
'.18.IE.0 3.78SE*02 i.964E4OI 3.5931490. t.,h011406 96026E-10 .1.571E1411 t.t65F-0U PQ90.4
_.2$.1401O: p ;?35E.0i1'l0'76E.01 ***359E004 3'076E-06 2*.43E-09 6.19.PF-14 9.3881E-0% 1.77014

ROinum!) CaNcENTRATITONS. PCI/M2
0 0-214 4~1-2.1+ Pp-ZIG

----- ---- ---- ------

.5

'1a?
oil
00

O0
0.1
o0
of

of
of
01
01
VI

3.0.52F+60
I .031E+01
?.6A26E 401I
5.O2@M+0.

4 .SAR _~01+

I . ?701401

3.280E+0?.
0.6755E.0.

1.031401

7.626E*01
5.828E+.01

I .87PE40I
2. It1fE-Of

I . TTOE401

1.003101+

P*.560O400

2.36,?0100

6.7?6E01
1 .3041E00

r 0

0)

C

1.



r x r4:i~~c ~ pj 1CIDE=MTLD0S.REVO (.7/19) . I*TF 2112/18
METSETmaALL1JP. 16-AO PACE NO,. 28

TIME STEP NUIMBER 1. AFTER S YEARS . DUPATION IN YPS TS ... 5.0

NUIR FI# I NAP4F:NOITH 4010I)NARY c DoKom. Yo txKm. 2: 6.1 M, DTRT= I KM. TITYPE=10

40CF4190 AAINNAL DOSE COMMITMENT$ COMP4PTEI) FOR THIS Lt CTfl. )4RF /YP

I 'AGE PATHWMAY WH.fMDY SONE AVG.LtUNG L.IVER I(InNEY RRONCHI4

* INFANeT INI4AL. S*3?E-01 1.00E+01 4.64E+61 1.97E-01 240AE,0O a
C' INFANT. GOUNi~D 6.81E-00 6.0tEr-62 6.81E-02 6.ElI E-vol) 6.RlE-6Z 6..Rif-02

IMFANT CLntUD 2 4f2E-06 2.02F-06 2.02E-06 2.0ar-06 2.02E-06 2.02E-06
INFAINT VEG.lNG.. 0. 0. . 0;0. 0. 0.

C' INFANT "FAT ING 0. o...0.0 ..

INFANT MILK ING 9.58E-01 I.01E+0l 9.5AE.0l. . 2.9.6E-01 i.BIE+00 9.s"E-01

IN PF&A4T TOlTALS t.5SaE+00 .2.0'aEt0t 4.74E+01 5.61E-OI dI.P6Eoo 1,.03E0oo

AG PATHWAY WH.80)Y MtnoE AVC.LUNA, LIVER KIDNEY tRfnmcHi

CMHILD INHAL, S.12E-01 1.00F+.01 4.64E+01 1.91F-01 2.4AF400 0.
CUIIt.n GQDUN!) 6.8It"02 .IE-02 *6.61E-62 6.81E0 f.8Pi-2 6.6IE-02 Sro

CHIt).0 CLOUD 2.02E-4}6 P.02E-0#, 2.02Em(16. 2.OF-0#3 2.02E-06 2.02E-06
C'41Lo .VFG.ING. 7. a E -04 9.07f+oo 1.OtE-at. 4.I0E-flt 2.90E.+00 7.1.0E-0l.
*CHILI) HEAT ING 1.04E-01 1.3f.E+00 1.04E-01 .61.Eeo I .S.54F-o1 1.04F-01

CHILI) MILk ING 7.62E-.01 8.66E+00 7.62e-at 2.14E-0.1 1.OE+O0 7.62E-0I
----------------------------------------------------------------------------------------------------.... ;--------------------

CHILD TOTALS 4.15E+60 Z.Q2E+0 . A.8 QE +0.1 1.46E+00 7.21E+00 . .363E+oo

I)AGF PATHOAY WHAODY . ONE AVa.t.UNG LIVFR X.IDNEY RRONCHI

---------------------------------------------------------------- e!...........

TFNAE INHAL. 5.12E-01 1.00F+01 4.6.ME+*0l i.97tEot 21.4fE+60O .0

* TEENAGER GR'HJNI 6,.RIE-02 *. batE-0a A.RIE-02 6. 81E -01 6.61E-02 6.81f-02

TFENAGEP CLOUD 2.021, 66 2.02E-06 2.02E-06 2.02F-04 2.0?E-06 2002E-06

CTFEEAGIP VE.nG. 14 . 5.10E-01 6.74E+00 5.IOE-01 6.04F-01t 2.29E+00 5.10E-01

TEEMAGEQ MEAT ING 1.37t-02 9.RSE-01 .1-l t.22F-01 4. '5,E-01 7.31E-02

TEEt'AeER MILK INIC 4.09E-011 .7tF*0.0 1J.,n9F.0 1. 13f-01 6,. 7A F . 4.09E-01

* FENAGER TOTALS *..1.57E+00 2.25E+Ot 4.14E+01. I.I0F+04 4.95E+010 1 .06E+00

C AF .AT~4AY WH.4.Aty . ON.AVC.LUNG LIVER KJPNEY BRONC4I

----- --------------- w-------------- ----------------------------------------------

* ADUt T INHAL. S. 12E601 1.DI)E~at 1.LE0 .9?F-01 Z.4ME+0O 0.

* ~AOULT GROUND *. 6AIE-0? 6.IE0 6.81F-02 K68FD .E-2 6.AIE-02

ADUL.T CLOUD1 * .02F-06 . 2.02E-06 2.fl2E-06 2.02E-0l6 * 2.02E-06 2.62E-06

AfIIILT * VFG. Itic'. 6.7-1 8.ORE+00 6.07E-61 6.t-I *?2F0 .07F-01

* ADI- T. MEAT IN4C 1.11F-01 t,SPnE+00 I ..IE0 I.RF m-fI 5.31F-01 I.11E-01

ADnl~T * *MYLK. ING, I.R9F-()t 2,16E400 1.ft9E-i0 * '.#gF-02 *-2.52F-0ll 1 .09F-01

At)111L1 .1 (17A.S l. 9 1.9D+0 2.IRE+0t a4.7iE+01 1.14E+00 5.6?E~0 * 9.SF0



PVfGl~f4lNJNC HILL. P101 7 rCODE:,TLDO9.PE~vo (7/79) DATE= 15112181

UTFnA0.7-0TIME STEP NIJMRfR 1, AFTER 5 YEARS DURATION IN, YPS IS,.* 5.0 PG O 2

NIIAIRFR I NAMF=FIiflRtH RfltUNnARY Xv 0.0Km. Yo .10Kmo Z: 6.IM. DISTv .1KM. TRTYPE*10

TOTAL ANN-1AL DOSE COMMITMENTS rCOmPITEfl FOR THIS LOCATIOn. MPE.m/Yp

------------------------------- ------------- ------------------ I -------------------------------------- ------------

A PATHWAY WH.906Y RoWE AVr,.LUNG LIVEP KTIDNEY, PRNCHt

INFANT IIIHAL. 5.t?E-0t 1.00E+01 4..64E+01 1.97E-01 2.P.O4iSSE+02
INFANT GROIUND 5.27E-01 S.27E-01 5a7E-ot 5 sa'iE-ot. 5.27E-01 *5.27E-0i
INVANT CLOUiD 5.,37E-02 5.37E-02 5..37E-09 S.7E0 31~E-02 S.37F:-02

VFG.ING. 0. 0. 0. 0. 0. 0
INFANT MFAT ING 0. o' . . 0. 0.
I NF A ti MILK ING 9.58E-ot 1.01E.01 9..58E-01. 2.96F-01 t .AI E4.0 0 9.551F-Oi

------------------- --------------46---------------------------------------------------------------------------------
I NFAMT TOTALS 2.05E+60 2.09E+01 4.79E401 4AE00G87k+00 4.57F+02

AGE PATHWAY. WH.RFIDY ROME AVG..lUmG LIVFR KIDNEY PRONCHI
---------------------------------------------------------------------------- ---------------------------------------

CHILI) INHAL. 5.1PE-0I 1.00E*0t 4.643F+01 1,97E-01 2 4SEt00 4*5,'if+02
CHILO G POtND S.2le.01 .5.27E-01 5.27E-01 S..27F.ý01 5.27EO:11 5 - 7E-Ot
CH1lI) CLOUD 5.31E-62 5.31E-02 5.37E-02 5.37E-02 5.37F-02 5 37f-02
cmi'lml VEG.IWG. 7. 0IF-0 I 94IE+00 7.01E-01 8.10F.-0l 2.90E+00 7::O1E-Ot

CHIL'D MEAT ING 1.04E-01 1.36E+0o 1.0aE-01 1.68F-01 S.S4E-01 1.04E-il
CHIt.fl MILK ING 7462F-01 8.6&F+00 .7.62E-01 2.1-4E-0-1 J.aftE400 7,62E-01

CmIl 1) TOTALS e.ESE+00 2.97E+01 4.SSE.01 I .91E+.00 7,72E+flO 4.511E0

Af;E PATHWAY WH.RoDy ROME A*VG.I.ING L.IVFR VffDNEY 13RONC41
------------------------------------------------------- w----------------------------------------------------------

IEEPNACER INHAL. 5.12E-Ot 1.00E+01 4j64E.Ol 1.97F-01 2.40E+00 '1.551,02
T.EEtMAGIq GROuinD 5.27E-01 5.21E-.01 5.27E-01 S.27F-01 5.27E-01 S.27E-01
*TFENAGER CLnkmI 5.37E-Q? 5037E-02 S.37F.-02 5 31E-02 5.37E-02 5.37F-62
TFNA4GFR< VFG.jNG. S.1oE-01 6.74E+00 S.lfE-01 ý6..O'E-0,1 2.29E+00 5.101F-01
TEENuAGER MlEAT ING 7*.37E-02 9.895E-.01 7.37E-i.0? 1.22E-01 'I,2SE-.01 1.3!E-0)2
TFEN~ACLq MILK ING 4.09E-ot 4.7]E*00 4.OQE-Ot 1.13E-01 6.14E-01 4.69E.01

------------------------------------- --------------------- I----------------------------------------------- ------

TFESNArEQ IOTALS 2.09E+00 2.30E401 '&.7Qk4ot 1.62E+60 6.4l6E400 4l.57E40

AGE PATHWAY wm..PnD.y ROME AVC.LUNG LIVFP KI .DNFY BRONCHI

--------------------------------------------------------------------------------------- m----------------------------------
A04IiI IPJHAL. S.1?E-flI 1.0fliteol t4.64a,F+1 lAT7E-ot 2.4AF.+00 '8.S5E+02
A.#0'JLT GROIINt 5.27E-ol 5.27F-01 .7En 5,..2F-01 5.27F-01 S.27E-0i
A OILT cl(1lpD 5.37E-02 5.37E-02 5.37E-0,2 5.37t-02 S.37F.0? 5.37F-02
A01h. t VEG.*1ING 6.07f1-fl 8'.AAE+00 6.07F-ol 6.61,F-01 ?.?AF+0() 6.07F-01

A941L T P41LK 1MG' t.IIqE-o1 *2.16E+00 1.Ip9E-01 *1.69F1-02 Z.SaF-0t 1.80F-01

AO)IJII TnTAL5S 2.00E+60 ?.;?3Eu-l '*.79F+41 I.6SF+06 E6.13E*0f 4**'jE+02



PEGIOnm=INC MILL PL14 7 CODE=MILnnSRFVO (7/79) DATE: S1I5/81

METSF3zGALI.JP, 7h-80 PAGE NO. 30

TIME STEP NtUMRER 1, AFTER 5 YEARS DURATION TN YRS IS... 5.0

NUVAHFR 2 NAME=N(oTHEAST PU(INDARY )(a t.pM, Y= .tKM, Z -3.OM, I)11 1.2K M, TRTYPE=10

AOCFP190 ANNUAL DONE COMMITMENTS COMPUTED) Fnf THIS LOCATION, MRFM/YR
---------------------------------------------------------------------------------------------------------------------------

'AGE PATHWAY WH.POpY SONE. AVG.LUNG LIVER KjnNfY RRONCHI

-- - ------------------------------------------------------------------------------

* NFA'iT INHAL. 1..66E+00O 5.03E+01 ý3.A4E+.O1 ?.97F-+00 1.41EI01 1.

C' INFANT GrnOtkUt 1.QIE-O1 I.IE-O .. 9IE-01 1.-91F-0 I 19lE-0 1.91E-Ol

INFANT CLOW)D 1.ObE-oh I.06E-O6 .. 06E-O6 l.06E-Oh 1.06E-O6 I..06F-06

INFANT VEG. ING. 0. 0 0.. 0. 0.

C' ImFANT MEAT ING 0 0. 0. 0. 0. 0.

INF ANT MILK ItG t.0&E-01 I.02E*02 1.06E+OI 4.98E+O0 I.52E÷01 1.06E+01

-w------------------------------------------------------------- --------------------

INFANT IfTALS 1.25E+01. I.5?E+02 .4.9?E#O 8.14E+00 2.qSF÷01 I.O)E+O!

ArE PATHWAY WH.noDY HnNE AVG.L(JNG LIVER KIDNEY BRONCHI

CHILD 1NHAL. 1.66E+00 5.03E+01 3.84EotO 2.97P.O0 1.GIE*.01 0.

CH Lt~n GR nIIJ 4 1..9 1E- 01 1.91:E .-01 I ..gLE-O t 1. 91F-O t 1. 9IE-O! 1. 9tE- ot

C' CHILI) CLlnJD 1.06F-06 1.0&E-06 .IfoE-06 t.0'E-06 140E-06 1.O6F-0

CHILI VFO.ING. 9.38E+00 1.13E+0 9.38E+00 1.36E+01 O.RLIE+01 9.38E+00

CHILD HEAT TUG I..SIE+O0 |.89E+Ol i.51E+O0 2.A3E+nO 8.6qE+00 I.51E+00

c% CAILO MILK ING 9.59E+00 9.30E+0t 9.'9E+O0 3.60F00 . .t7E+01 9.S9E00

----------------------------- I ------------------------------- -------------------------------

CHILD I)0AL3 2.23E+01 2.T6F+O2 5.91E+01 2.3?E÷01 7.71E601 2.07E*OI

4 AGE PATHWAY WH.RnDY mnNF AVG.LUNG LIVER KIDNEY aflRNCHy
----- --------------- ----- ---------------------------------- ------------------

TENAGER INHAL. 1.6&E+01 S,03E.Ot 3.BAEi01 2.97E÷O0 l.14IE+01 0.

TEENfACER GRO)ND I.91E-01 " t.E-Oi l.gE-0l 1.91E-0i 1.91E-0l I.9E-0O.

TEENAGER CLIUD I.OE-06 i.0i'E-O6 t.06E-06 I OE-06 I..O6E-06 1.06F-06

r TEEjNAr.ER VEG.IIJG. 7.23E.00 9015E01. 7.23FO0 1.OZE.01 3.35E+ot 7.23E+00

TF•NAGEO MEAT ItG 1.iIE.0 0 t...E4OI l.iIE1.O0 2.O5F+00 b.6bE+00 t.IIF,+O

TFENAGFA MILK INC i.sgEton S.A3E*0i 5.54E+00 i.oQOEO0 6.52E÷00 5.59E+00

TFEfNAGEq TnTALS I.SBE+Ot 2.ISE+0 5.25E+01 1.73E+0t 6.I1E+OI 0.41E+01

i ACE PATHWAY HH.RnoY ROnE AVG.I.UNG LIVER KIDNEY BRONCHI

.....-----........ ---..-- ..------------------------- ....---.....---.......... - -------------------------

ArIII.T INHAL. l.h6E+00 5.n3E+Oi 3.4Flt 2 .97E1+06 .1.41E+01 0.

• AflLiT GRoluiND I.QIE-Ot .91,E-01 .QE.E-O I91E-0l.. I.9tE-0I -t91t.E-0

AnUL1 CLOuoD l.01E-06 l.OAE-06 t.06E-06 1.06E-06 t.0V.0O6 1.06E-06

AnlJLT VFG. I NG. A.9fE+60 .i-SE+02 8.90E+00 I.IIE÷Ot 3.35E÷01 8.90F+00

K A:DIsT MFAT 111G 1.7tE1+00 ?.26E+Ol t,71E+00 2.83F+00 8a3f.00 1.7if+o0

ADIJIl.. JILUG 2.69E+O0 2.AEF+Ot 2.69E-00 7.89E-fll 2.6F+tO0 2.69E+0O6

- m ------------------------------------------------------------------- -----

*ADULI-T IOTALS I.5IFuot 2. UhE~ + ? %.19E+flI 1.19E+01I S.96E4Ot t.35E+Ot

0



RCAn[O=UNC MILL RUN 7 CnoE=M*L~n3,PEVO (7/79) DATES 15/12/81
PAGE Nn. 31

TIME STEP NUMIHER 1, AVTFR 5 YEARS DURATION IN YRS I8... 5.0

NUMRFR 2 NAMEc•NURTHFAST HOIINDARY :X 1.2KM. ya .lwm, Za -3.0M. DIST= I.2K0. TRTYPEwIO

TOTAL ANNUAL DOSF COMMITMENTS COMPUTED FOR THIS LnCATrnN, MREM/YR

AGF PATHWAY WH.RnDY ROME AVGLUNI LIVFP K1INEY RRONCHI
....... --------- ----------------------------------------------------- . ------------------------------ ---------

INFAIWT INHAL. t,6E2nf 5.03E+01 3.84E+0I 2.Q7E+00 1.MtE+ o 2.40E+Ot
IPFA1T GPOUt.ND 6.87E.00 6.87E+00 6.87E400 6.87F+00 6.ATE*00 6.87E+00
INFAtIT CLnUD 4.AgE-02 4.L4,E-O0 4.4RE-O '4.48E-02 4,4AE-O2 4RA-02
IPFANT VEG.IN. 0. 0. a. 0. 0. 0.
INFANT MFAT ING (w. 0... 0. 0. 0,
INFANT MILK TNG t.06E+Ot 1.02E÷02 I..06E+01 4.98E+00. 1.52E+Ot 1.06E+O1

-------------------------------------------------------------------------------------------- --------------------------
INFANT TOTALS 1.92E+o1 1.SQE.02 5.%9E+01 1.4,9E+01 3.42E+0t q.I5E0i

ArE PATHWAY WH.HOIDY ROE AV,.LWUNG LIVER KIDNEY aRONCHi
----------------------------------------------- ---------------------------------------------

CHIIU INHAL. 1.66E400 5.03E÷Ot 3.80E40 2.97E+O0 I.QlE+Ot 2.4OE÷OI
CHILI) 10RMIJND. 6.87E?+0 6.87Ef00 6.R7E.0O 6.87E+00 6.A7F400 6.87E+00
CHILD CLOUD 4.4RE-02 4.AAE-02 4.aRE-02 4,48E-02 4.qAE-02 4..48E-02
CHt) .VE.t.ING. 9.31E+0o 1.13E+0.2 -9.3.8E+00 1.36F+01 4.24E01 9.3AE.0fl
CHIli[D MEAT ING t.StE+O0 1,8QE+01 1.51E+00 .2.83E+00 8.69QF+06 1.SIEO00

>HCI.D MtI.K TIN .59E.fto 9.30E+01, q.5QE.+O 3.60E+00 1.1t+E01 9.59F+00
------------------------------------------------- ..--- - - - - -- - - - - -- - - ----------- -f -------.--.-.-.. .-.. . .-

Ln CHItU TOnALS. 2.q9E+O1 2.83E+02 6.58E.d3t 2.9 0 E+01 R.38E+01 5.13F+O0

An. PATHWAY KH.RODY PONE AVG.LUNG LIVER KIONEY PRONCHI

TEENAGER INHAL. 1.#6E+0o 5.03E÷01 3.8E÷4+1 2.97E+00 1.41E+01 2.40E÷01
TFENAGER GRO41ND 6.87E+Ot b.STE+O0 6.4 E÷0o 6 877e+00 6.A7E+00 6.A7F+00
TEENArE! CLOUD 4.URE-0? 4.4AE-02 •. AE-02 44.8E-02 4.45E-02 4.48E-02
TEEmAGER VEGING. 7.23E+00 9.1SE+01 7.23E+0o 1.02F401 3.35F+01 7.23E+00
TEEAGIEP MEAT INw. 1.IIE+00 1.4OE4O1 I.IIE+00 2.05E+00 6.66E+00 1.tlE+O0
TFElAGER MILK. ING 5.SQE+O0 5,83E+0 5.5QE,+00 1.90EuO0 6.S?E+00 S.SqEO00

FEENAqE•R TnTAL.3 2.2%E+01 2.21E+02 5.92E+01 .'40E+Ot 6.77F+O| 4.48E+Ot

ACF. PATHWAY WH.RBDY ROME AVf.1I-MG LIVFR KInNEY RR{NCHI

AnL .- INHAL. 1.66E+00 5.03E+Ot 3.RtE+Gt 2.7TE÷+oo 1.0tEOt 2.°OE+.O!
APULT GPOUINO 6.87E+00 6.07E+00 A.87E.0f A°A7F+O0 E.BT7EOf 6.A7E+00
A.JLXT CLnIII) 4.ORF-O2 4.4RE-Of? '4.E-02 4.RAE-02 4.a8E-02 4.48E-02
A00IJT VEG.ING. 8.9ftE+O0 t.ISF+02 R.QOE+0 t.IIE+O1 3.35E+01 8.90E+00
AnUiT trEAT IN; 1.7tE+OO .2.?6F+0ol 1.71E+oo 2.R3E+00 8.33F+00 1.7tE+00
AnIL MILK IUN 2.6QE+00 2.RSF+O01 ?.6QE÷o0 7.R9F-01 2.46E+00 2.6QF+00

AIUI.T Tr1TAL- 2.IqE+01 a.?3E+02 5.86E+01 ý?.6E+01 6.%3fE+01 .42F÷Ot



PEGInf=tINC MILt. RUN 7 CnlnE=MILDPS.PEVO (7/7q) DAITEu S/12/RI
METSET=GALLUJP, 76-RO PACE NO. 32

TIME STEP NIIMREa 1. AFTFR 5 YEARS DURATION IN YRS IS... 5.0

NIINIRFI 3 NAMF=SOIITHFAST HOUNDARY Y: 1.2KM9 Y: -1.4KM, Z= 36.6M, DYSTC ,8KM, IRTYPEmIO

40CFRIQO ANNUAL onSE COMHTTMENTS Cfl-i'lTED FOP THIS LnCATInN. NRFM/YQ
----------------------------------------------------------------------------------------------------------------.,~~~~~~~~~~~~~~~~~~~~~ .........--.----.-........,---,--.-.,,,.,,.,.. -, .. ,-.,------ -------

AGE PATHWAY wHN.nDY PnME AVG.LUNG LIVFR KIINFY PRONCH! r---------------------------.- r ------------------------- I,------------------------------------------.....-'---. -.

IJFA4:r INHAL. 5R.01E-02 .38E+00 2.2:tE.00 t.37E-01 b.62E-01 0.
S INFANT GPOIUND 9:7qe-03 8.79E-03 8.79E-03 8.79E-03 8.79F-03 6.7q9-03

[FANT CLOIJO 6.62E-08 6.62E-08 6.62E-08 6.62E-08 6.6.2E-08 6.62F-OR
INFANT VFG.IMG. 0. 0. ..
INFANT MEAT INC 0. 0. 0. 0. 0. 0.INFANT MILK ING 4iEE-Ol 4.43E+00 4.6tE-01 2.ISF-O 64 7E-f1 A.61E-0

INFAUT TOTALS S.SOE-0! 6.82F400 2.68E460 3.60E-61 1.34Et00 4.701--Ol

ACE PATHWAY WH'.HnfY FtNE AVG.LUNG LIVER KIDNEY RRnNCHI

CHIi.D INHAL. 8.OiE-02 2,3P•E0f 2.?IE+00 1.37E-0t 6.62E-Ot 0.
CHILD rnIn) R.T9E-03 fk.7QE-03 " 8.TQE-03 8.7QE-03 8.79E-03 A.7QE-03
CHILD CLnun 6.62E-06 6.62E-08 6.PE-OA 6.62E-OA b.62E-08 6.62E-08.
CH•lI) VEG.TMG. U.06E-Of 4.92F+00 '.06E-0t N.ARE-01 1..84F+00 4.06E-01
CHILD ?iEAT INC 6.52E-0? 8.20E-01 6.52E-02 1.22E-01 3,.6E-01 6.52E-02
CHILI) MILK ING 4.16E-.0 .4.04E+00 4.16E-01 1.wE-o1 5.11E-O1 A.16E-0o

CHILD TnTALS 9.76E-oi 1.22E+01 3.10E.oo 0.OiE+OO 3.39F+00 8.96E-01

LJ A PATHWAY t4,.PIDY RNmE AVG.LlING LiVER KIDNEY RONCHI
--------------------------------------- ; ------------------------------------- ---------------------------- q--------------------

TFkNAGER INHAL. 8.OtE-02 2.3RE00 2.21E+00 1.37E-01 6.62E-01 0.
TFENAAEP GPOLtNft A.7QE-03 F1.1QE-03 8.7qE-03 8.7QE-03 8.79E-03 8.79E-03
TEENAGER CLOUD 6,62E-0.8 6.62E-08 6.6?E-08 6.6?E-0 " 6.62E-OR 6..62E-OR
TF.FNAGER VEOIMG. 3. tE-01 3.96E400 3.13E-0.1 .38F-01 1.:SE.00 .l3l-0
TEENAGEO MEAT I:NG 4.78E-02 6,20E-01 4.7AE-02 8.86F-02 ?.6AE-01 4.18F-02
T.ENACEP MITLK INC 2.4?E-01 2.53E400 2.MZE-01 8.19E-02 Z.8E-Ot Z.2E-olI

lFOrtAGn 1.ITALS 6.92E-O1 9.51E+00 ?.SE00 7.54E-O1 2.69E+00 6.12E-0I

AGE PATHWAY wIH,RDnY ROME AVG.LUMG LIVFP KIDNEY RHONCHI
----------------------------------------------------------------------------------------------------------

AntlL I INHAL. 8.41F-02 2.3RWi00 2.plEFlno 1.37E-01 I6.4?F-0t 0
ADU|T GROIJND 8.7QE-03 8.79E-03 8.7qE-0.3 8.7qe-03 4.TqE-03 8.1qF-O3
ADULT CLOU|) 6.62E-OR 6.6?E-08 &.62F.-01R 6.62F-O 6.62E-O6 4.62E-nA
AnUIt • VFG.ING. 3.RSE -01 4.9E+00 3.ASE-01 d.80F-fll I.OSE+60 3.RSF-Al
ADL T..T MEAT ING 7.3FF-0? 9.70E-01 7.38E-n? i.22E-O1 3.6F-Al 7.3RE-02
ADULT MILK -tJ. t.17E-lt 1..?4.f+O0 1.ITE-O1 3.41F-02 1.07EO01 t.17E-01

----------- -------------------------------------------------------. -------------------------------------------
AII* ALT ITALS 6.64E-01 9.6F+O00 * .7Q.E+0 7.8IE-01 2.59EF00 5.ME.-l

*



j
RiGiflnhizNC MILL. PUN 7 COOEuMILOns,PEVQ (7/79) DATE. Is/12/SI
*METSFIuGALLUP, 7h-AO PAGE Nn. 33

TIME STEP NIIMBFR 1, AFTER 5 YEARS DURATION IN YRS 1 ... 5.0

NUMRFR 3 NAME:=Slt)IHEAST ROUENDARY We 1.2KM. Ya -I.4K'M, Z 36.6M, IYSTv I.RKM. TRTYPE=10

TOTAL ANNlAt I)OSE COMMITMENTS COMPtJTEF0 FOR THIS LnCAYInN' MPE4/YR-- ------ ----------,. -,., . ., . .. , ---- ---- -----.-, -,-.-... -.. ., ---. ..-,-. ..--,-----,--- ,-------.-- .---,---
AGE PATHWAY wH.snOY RONE AVGLUNG LIVER KINNEY BRONCHI

-- - - - -- - - - - ---- - -- - - - - -- --------,--- .. ..------- - - -..... .-.. . .. .-- ',---,------, . .--- *----------- .. . . . . . ---- o-----

INFANT INHAL. 6.01.E-02 2.38E+00 2.21E+00 1.3.7E-01 6.63E-O0 2.50EF00
INFANT GROUND J1.97.E-Ot 2.97F-01. 2.Q7E-Oi 2.971-01 2.97E-01 2.97F-01
I FANT CLUlioD 9.9SE-03 9.Q•E-03- 9.QSE-03 9.95F-03 9.9rF-03 9.9SF-03
INFANT VEG.ING. 0.. 0O.0. 0. 0.
INFANT MEAT ING .0. 0. 0. 0, 0. 0.
INFANT MILK ING 4.6AE-w0 A.43E÷00 a.,IE-01 2,15E-01 6.67F-01 4.6tE-01
--- -- - -- - - - - - - -- - - - - - - - - ----------....------------... - . .. . . .---- . . --- •--- --- ---- ... ---- ---- ---- ---

INFANIT T:nTALS A. 9E-0! 7.12E+00 2.97E+00 6.59F-01 1.60+400 3.27E+00

A'3E PATHWAY WH.RflDY 8OnE AVG.LIJNG LIVER wIONEY RRONCHI

CHILD *I.INHAL. 8.OIE-0? 2.39E+00 2.21E+08 1.37F-01 6.63F-01 :2.50E+00
CHiLD GROUND 2.97E-01 2.97F-41 2.97E-01. 2.97.F 0l 2,97E-01 2.97E-0I
CHILD CLOiD 9,95F-03 .995E-03 9.95E-03 9.QSE-03 9.QSE-03 9.95E-03
CH|Li VFG,.IING. 4.06E-0l1 4.92E+00 4.06E-01 5.8AF-01 1.8OE+00 4.06F-01
CHILI) MEAT ING 6.50E-02 B.20E-01 6.5?E-02 1422E-01 3.76E-01 6.52E-02
CHILD MILK ING '.1WE-Ot 4.0OE+00 al.6E-0. 1.56E-0i S.IIF-O1 4.16E-01

---------------------------------------------------------------------------------------------------------------------
CHILD lOTALB 1 .?E+00 1.25E+01. 3.4OE+00 1.31E+00 3.69E+00 3.69F+00

AGE PA.THWAY HW4.8DY SOME A.VG.Ll1NG LIVER KIDNEY R•fNCHI

--------------------------------------------------------------------------------------------------------------------------
TFENAGEP INHAL. o.01E-0? 2.39E+00 .2.lF00 1.37E-01 6.63E-01 2.50EOD0
TEENArEQ GROUND 2.97E-01 2.97E-01 7.97E-01 2.971-01 2.97E-01 2.97E-01
TEENAGER CLO31UD 9.95E-03 9 9 E--03 9.9E-03 4.95F-03 9.9SE03-
TFNAGER VEGING. .13E-01f 3,9E +00 3.13E-01 43.36F-01 t. Us.E+00 3.13E-01
TE:Ni.GER MFAT ING 4.7RE-02 b.?IJE-01 4.78E-02 8.861-02 2.88E-01 4.78F-02
TE.'NArEQ MILK ING 2.iE-01 2.53E+00 2.42E-01 8.19E-02 2.SCE-0.' 2.42F-01

---------------------------------------------------------------------------------------------------------- -------------.----
IFFMAGER TOTALS 9:.QIE-01 9.f.8E4O0 3.1•?EOO 1.OSE+00 2.9QE*00 3.41E+00

AGE, PATHWAY wH..RnnY ROMF AVrG.LUt4G LIVER+ KIDNEY PnRmCHI
----------------------------------------------------------------------------------------------------------------- -------------

A PUL T INHA. •8. 01E-02 2.38F+00 2.21E+00 1.37E-01 6.63E-01 2.50F100
Afln r T ROIIND 2.97E-O1 2.97E-01 .. 97E-O1 2.97F-nt 2.97E-01 2.97E01
ADUI.1 CLODJn 9.95E-03 9.9SE-03 9.9SE-03 9.95F-03 q..QSE-03 9 qSE-03
ADUJIT VEG. ING. 3.ASE-0.1 4.96E+00 3.fSE-0:1 4.80-01 1 ..45E+00 3.8%F-01
ADULT MEAT INGC- 7.18F-n2 Q.79f-O1 7. 3E-02 1.22E-01 3.&O-01 7.3AE-02
ADULT 141t.1 IC t.1t7E-01 1.20E+.E00 1.I7f-0O 3.4*1E-02 1.07E-f1 1.17i-01

----------------------- -----------------------------------------------------------------------------------
AIII.TTOTALS 9.63E-01 9.046F+001 S.OQE+00 I.0OAEF +n ?.AQE+Do 3.38f+00



REG-160=1'1C MTII PONIH 7 rFlt MTI4Lflf,REv0 (0/79) DATE= IS/12/6I
METSFTzGALLlJP% 76-80 PAGE NO. 3

TIME STEP NIIml)FR o. AFTFP S YFAPS OUPATInN IN Yps is... 5s.0

NUMI1FP 4 NAMF=';nIllrIvvST FwtIteOARY Yv -.5yM. Ya -. K' Zu -6,*1m. DIST= t.5XM, JRTYPF=1I0

40'ICFR- 0O ANNUJAL FOS.E COMMYITMENTS COMPUTED Fn" THIS3 L)CAZIOtNo MR.FMIYR
-------------------------------------------------------------------------------------- --------- ....--------------------------

A' AC , PATHWAY w#4.feflfy RonE AVG.LUNG LIVER KIDNEY 8RnfNCHI

INFANT INHAL. 6.Q9E-OZ 1.64aE+00 4.63E+00 6.23F-02 i4.31E-Ot 0
1' 10FANTI I;Rnul.J). 8.40F-03 8.40OE-43 8.40OE-03 8.40OE-03 .R.4b0E03 8.40F-03
I INF AN T CLOUD I 91E-OTý 1.91E-07 1.91E-07 li.QE-01 I.91E-07 1.91E-0.7
*INF~ffT VFG.ING. 0: a 0.. 0. 0.0.

CINFANT MIFAT IN; 0. 0. 0. , a. 0. 0.4
INFANT MILK ING 2?&~E-ot 2.26E+00) 2.21W-01 9.31E-02 3.61E-01 2.26F-01

-------------------------------------------------------------------------------------------------------------- 
-23------OINFANT TnTALS 3.04E-0I 3.91E+oo 4.87?E+00 1.60E-01 8l.0E-at S.3E-t

AI;E PATHWAY WH.AODY* ROME AVG..LlJNG LIVER KIDNEY BRONCHI4

CHILD INNAL. 6.99E-02 1.64E+00 UA63E+00 6.23E-02 4.31E-01 0
CHILD CROunli 4.40t-03 4.0E03 P:oE03 A.LI0E-03 R.40E-03 8.40F-03

CCL411 0 CLMDi 1 .91E-01 1 AtE-0? I .QIE-01 I .91E-0? I .9IE-07 i .9IF-07
CHtco VFG.I PIG. I.SAE-01 2. 3,2E *00 I.RRE.01 ?.54E-01 A.25f.0I I.SRE-0t
CHILD HFAT 1MG, 2.94E-O? 3.74E-Ot 2.94E-02 5.ZQE-02 t.6AE-01 2.90~-02

C'CHIILD MYLVIN( 1M .9E6E-0I 2.AOfEsO0 9&E-.4) I .73E-02 2.6PE-01 I.916E-0 1

W'ILD TnTALS 4.9I1.-Ol 16.34*F.+00 5).06E+O00 £*.L5E-oI 1.69E+00 4.21E-01

AG PATHWAY w".RnDny AnNE AVC.ItJNG LIVER. KIDNFY BRONCHI

cl IFENArER INHAL. 6.99E-02 1.bflF.*fo 4.63E*00 6.23F-02 4.3t .E-Ot 0.
TFEEN44ER GROUIND B.'Io-03. 8.40lE-03 8.OOE-03 8.480E-03 4.40t-03 8.40FT-03
IFE"IAGEP CLOUD) 1.91E-07 1.91E-07 1.91E-07 1.91E-01. 1.9tE-07 1.91E-07

leTEPIACGER VEG.ING. 1.4?E-01 I.SE.00 1.42E-01 1.90E01t 6.5?E-01 1.42F-01
rEEM4ACER u$EAT INC 2.14E-02 2.afE-ot 2.14E-02 3.A4EA?.fl 1.21r-oI 2.I.4E-o2
TEENAGER MILK 1NC 1.IIE-41 1.20E+00 1.11E-01 1.55E.-02 t.46F-01 tIJIF-0.I

rEEMAGER TnTALS 3.53E-01 '.90E+0' 4.92E+00 3,3'JE-0I 1.36E+00 2.F13E-6t

*ArE OATHWAY WH."ODy RfINF AVr,.Llifi LIVER KIDNEY BR~ONCHI
----------------------------------------------------------------------------------------------------------------------------
AOUI I IRHIL . 6.99E-02 1.6atE.0 4.63E+00l 6.23E-0.2 4I.31E-01 0.

*ADUL T GrpniiH 8.40F"03 8.4nE-03 8.40E-03 8.40F"03 lR.dof-o3 A.NOE-03
ADl)'I.T Ctoub .1.91 F-07 l,9E-Cl0 t-.91 E-6l7 1.9IE-oT I.QIF-07 I.9tf-07

*ADUL-T MEAT ING; 3.2?8F-02* 4.37E-01 3.A-? 5.29F-02~ 159F-01 3.28E-02
At)IJLT MILK ING 5.2AE-02ý 9.7,w-0I 5.aE-o? 1 .'7E-02 5.4411-02 5.28E-02

---------------------------------------------- ----------- -----------------------------------------------------------
AnAOULT Inl*1.3 4.37F-01 4a.91F+00 4.90E+60 3,46E-OI 1.30E+00 2.61Fw0I



RE.flTnN=INC MILL PUN 7 cfnDF=MTLf•nS.REV0 (1/79) DATEx 15/12/81•ETET:AL~lp• T-•0 .PAGE NO. 35METSFT~rALLtIP.. 16~-90 4FN. 3TIME STEP NtiJRER Ii AFTER 5 YFARS DURATION IN YPR IS... 5.0

'NUMBED L NAMF=:ft.ItTHwFST ROII•NnAPY X: -. SKM, YZ .-. L4KM. Z= -h.1M, DTT.c I.SKM. IRT.Y.PE:=ti

. .TOTAL ANNIIAL DOrSE COlM.TTMENTS.fflPUTED FOR THIS LOCATION, MREMI/YR

---- ----------------------------------------------------------------------------------------------------------------

AQE PATHWAY WH.RODY - RUNE AVG.LUMG LIVER KID)NEY ARnNCHI

INFANT IPJHAL.. 6.QQE-O2 1.64aE+O0 4.63E+00 6.24E-02 4.31E-01 .8.33F400
INFANT GROUJND 1.35E-01 1.35E-01 .. 35E-01. I 35E-01 1.35E-01 I.35F-Ol
INFANT CLOUD 3.42E-02 3.42E-02 3.Li2E-02 3.42E-02 3.42E-02 3.42E-02
INFANT VFG.ING. 0. 0. 0. 0. 0. 0.
INFANT 14FAT ING 0. 0. 0. 0. 0. 0.
INFANT. MILK INC 2.?6E-Ot 2.20F+00 2.26E-01 9.31E-02 3.42F-Ot 2.26E-o.

INFANT TOTALS 4.!65E-01 4i.47E+00 5.03E+00 3.25E-01 9.6?E-0t 8.72E÷00

ArE PATHWAY WH.RODY BONE AVG.LWo4NG LIVER R I DNE:Y BPRONCHT
-------------------------------------------------------------------------- ------------------------------------------------
14 1 L D INHAL. .9QE.-O2. 1.6,E+00 *.63E+00 6.2aE-.02 4.31E-Ot .R. 33E+00

CH "I:(). GrROIJND • 1.35E-01 I .35F-0 I 1.35F-01 1.35E-01 !.35E-0I 1.35 E-0i
CHILD CLO1D 3.42E-02 3.2E-.02 3.42E-0• 3.42E-02 3.A2E-02 3.420-02
CH1I.-) VEG.ING. t.8RE-01 2.32E+t0) i.8gE-O ?.S5E-nf 8.26E-01 ISAE-01
CHILI) MEAT ING 2.9'IE-02 3.74E-01 2.94E-O2 5.30E-02 1.6bE-.01 2.94F02
CHILD. MILK ING 1.96E-01 2..OE0o0. .li96E-Ot 6.70E-02 2.62F-01 1.w6E-o!
SHiLD TOTALS .52E-f! b.51E400 S.?2E400 6.07E-1 • 1.A.E+oO 8.91E+00

AGE PATHWAY wH, BODY RnNE AVG.UI.NG LIVPF KIDNEY BRONCHI
----------------------------------------------------------------------------------------------------------------------------

rEEVIAGER .1I'HAL. 6.99E-02 1.64E+06 4.63E+00 6.24F-02 **,3iE-o| 8.33E400
TEENAgER GRoUtND 1.3SE-n1 1.3SF-6R 1.35E-01 t.35F-01 I..35E-01 1.35E-01
TEEtIAGEQa CLOUD 3.42E-02 3,o4?F-.02 3.42E-02 3.42F-02 .3.;.E-02 3.42.E-02
TEENAnEr VFG.ING. 1.'J2F-o! t.82E+00 1..2E-Ot 1.9BfE-O! 6.13E-O1 1.4I2F-O1
YFENAGFP MEAT ING 2.111E-02 2..OE-01 2IUE-02 3.B04F-02 1.27l-1O 2.I.4E-02
rEENAGER MILK ING Il.tE-o 1.20F+00. I.IIE-O1 3.55F-0? 1.46E-01 I.IIE-O1
--------- -------- ------.- -----.-- -------..-------- --...--- ---------------------- m---------------.. . . . . . . .

S.EENAGFR TOnTALS 5.1f•E-O 5.JIEDOO S.ORE4+0. 4.9&E-0t 1.53E÷00 8.77E00

AGE PATHWAY wH.RODY RONE AV.L.INf. LIVER KIDNEY BRONCHT'

AOki .T INHAL. 6,99E-O? t1,64E+00 4.63E+.00 6+.24E-0l2 4.31E-01 8..33E+00
AnJLT GRmiNnfN I.. 5E-0 . 3rF O.l 01.35E-01 I.35E-01 1.3SE-0.1 1.35E-o1
AnUi. Cl£LOUD 3.')F- 0? 3.,?F-0? 3.42E-02 3.,42F-02 3.42E-02 3.42E-02
AI)DULT V.FG. ING. 1.73E-nfi 2.2SF*O0 t.73E-01 2. O0E-( 1 6.52E-01 1.73f-0t
A 0UILT mEAT mJU. 3.28F.-O;) 4,37E01. 3.78E E-02 5.2QE-02 1.59E.61 3.28F-012
A.UL. MILK ING .5.29E-02. .5,73F-0.i 5,,2RE-02. 1.4*E-02 5.4QE-0P S.2AF-02

ADULT TOALS 4'.99E-01 ,.07E+OG S.Q6F+0.. S.OTf-0l 1.47o.+o0 6.76E+00



RECIfnm=JNC MILL PUN 7 cI)OE=MILngs.RFVo (1/19.1 DATE= 15/11211
P4ET3ET=GALt.UP* 76,-AO PAGE 40. 36

TIME STEP NIIMIIEP 1. AFTER 5 YEARS DIURATION TN YRS IS... 5.0

NUMPFQ 5 JA~4E=NFARE3T Rf..9I)ENT Kt: IKM.4 Y= c5KM. Z= 44.8me 07512 S5KM. IRTYPE=l0

C' GCF.R1Q6 ANNUAL flflE cnMMTTMENTS C()mPtlTED FnR THI.S LOCATIoN, MRENM/VR

A' AGE PATHWAY wH.HflDY OflNE .AVIC.LUNO LIVER KIDNEY ARRNC41
------------------------------------- --------- ------------------------------------- ; ----------------------------?-r--------
INFANT INHlAL.. *. 5.67f-.01 1.06E4;01 S.4UE+0i 1.S?E-0I 15~F+. 0.

C'INFANT G.RoiJNI) 7.46F-fl2 7.46EE-02 ?.46E-02 7.i'6E-02 7.46AE-02 14F0
I NF JFANT CL-oun 2.38E-06 2.39IE-06 ?38E-0.6 2.39E-06 2.3RF-06 2.38E-06*
INF 4N T VEG.INi.. 0. 0 0. 0.0.0
rINFA4N T MEAT ING 0.. 0. *.0.. 0. 0. 0.
INFANT MILK ING 8.33E-01 9.3lEtoo 2*'~0 .69F-01 I.,60E.00 8.33E-of

OINFANT TOTALS IE1.7E+00 . .99E.0I 5.S3E*01 iI.55E-Olt '*.54E+00 9.07E-01

AGE PATH4WAY wH.BnDY.. . mNE .. AvG.LIING LIVER KIDNEY ýBROnCwI

CHILD INHAL. 5.67t-01 I1.06E+Ot 5.44E'401 t.S2E-Ot 2.SRE.010 0.
CHILD) GAOIJND 1.46E 02 7.46EE-02 7.46E-02 7.'36E-0? ?.46F.-02 7.46E-02

CCH11lD CLntlo 2.38E-06 2.3AE-06 2.3AE-06 .?.38E-06. 2.3AE-06 2.38E-06
CHILD VFG.ING. 5.64E-!Ol 1.52E+60 5.64E-01 5.71F-01 2.iEtoo S.64F-0i
CHILD MFAT ING 8~.05E-0.2 1.07F400 8t.05E-02 I4Q-0 .OQE.-v0 8,O5E-02

OCHILD MILK INn 6.SIE-fl1 7.61F*00 6.31E-01 .. 1.51F-01 I.D0Et~fl 6.31E-01
----- ------------------------------------------------------------------------------------------------- w-----------------------

C4ILD TflTAL3 1.92F+00 2.61%E+01 S. 57E+01 I.OE+00 6.31E+00 t.39E+00
CD

AGE PATHW4AY WH.IIODY IONE AVC.LUNG LIVER KIDNEY BRONCHI

IFtENAGER INHAL. 5.67E -01' 1.06E+01 .. 5.44E46OI i.52F-02 2.SRF.00 0.
TFEENAC~EP cROUmn 7.11&E-02 7.O&E-0? I.M'iE-02 7.*IEF-ft? 7.4&E-02 7 46E-02
TFFNAGEP CLOUD) 2.38~E-06 2.3PE-06 .2.3RE-D0i 2.3t8E-ob 2.38E-06 2:18E-06

CTFENAGER VECO.ING. 'I.OOF-Ot 5.39E+oo 4.OOE-01 Ai26F-01 1.76E+00 48.06E-01
TFENAGER ýMFAT ING. 5.IIE;-0? 7.59E-01 S.61E-02. 6.61F-02 3.IlFa-01 5.6IE-02
TFEmAC.ER MILK INC. 3..27E-01t A.QAE+00 ý3.?7E-0I ?.9SE-02 6.0qE-o0I 3.2Fl-0I

TEEtlAVFR OALS 1.'I2E+60 2.fl,7E+01 5.52E+0I R.IAE-01, S.33F+00 8.57F-01l

*AGE PATHWAY . H.MR)IY fi)NV . AVGAIJING LIVER K(IDNEY pONmCHI

AhULT INHAL. S.. .67E-of l.o&E+0I sAU.4E+Ot 1.52E-ot 2.SRE.G0 0..
*AD)ULt. GROUjnD 7.46E-6ý? 7.4#,E-02 14F02 7.46E-02 1.46E-02 7.4a6E-02

ýADULT CLOUDO 2.38E-oh 2.3RE-0b 2.38E-06 P.3RE-06 2.38E-06 2.34E-06
AOULT VEr.ING. . iI.f&E-01 6.33t+00 'iAE-I £.66E-0t 1.75F+00 4.69E-01

*ADULT MEAT TNG. a. s-E-02 I.IflE+00 A. 38F.-02 .. 19F-01 3.qt-0*l 8.38E-02
ADULT MILK INC, 1.44E-0Ii 1.7SE~tOO 1.AE-0I 3.31F-02, 2.2?E-0l. 1.411E-01

AM.A~it 1 3O5 1.31*F0oo . .99F.oi 5.5t.E+01 *A.'JE-0i 5.OtF+00 77E0



pEGrnrli=~IJC MILI. 0014 7 CO)E=HITLDOS,,EVO (7/79) DATE: 15/12/81
METSFT=AALL.UP, 76-80 PAGE Nm. 37

TIME STEP NUMRFR I, AFTER S YEARS DURATION IN YRp is.... 5.0

NUmPFR 5 NAME=NEAREST. PESI')FNT Ma .*Km,. Y: SKM, Zu 48.6M, IESTa .*iKM. TRTYPFutO

TOTAL ANNutAl. DOSE cnMMITMENTS COMPUTFD FOR THIS LnCATinN. MREM/YP

A.E PATHWAY WH.#.InDY BONE AVC.LUNG LIVER KIDNEY RRONCHI

INFA•I INHAL. 5.67E-.01 I..0#E.01 5.4•E÷O1 1.52E-01 2.SAE+O0 6.76EF+1
INFANT GROUND 3.75E-01 3.75E-01 3.7SE-0I 3.75E-01 3.75E-01 3.75El-0
INFANT CLOUD 5.96E-02 5.96E-02 S.96E-02 5.96E-02 5.96E-02 5. 0 6E-0?
INFANT VFG.ING. O. 0. 0. O. 0. 0.
INFANT MEAT ING 0. 0. 0. 0. O. 0..
INFANT MILK ING 8.33E-01 9.3tE+00 8.33E-01 2.09Erhi 1.69EE00 8.33E-fl

------------------------------------------------------------------------------------------------------------------------------
INFANT TOTALS 1.83E+0.0 2.03E+01 5.S6E+01 7.9SE-0.1 &.74E+00 6.89F+01

AGE PATHWAY wH."oDY BONE AVG.LUNG LIVER KInNEY BRONCHI
------------------------------------------------------------------------------aaaaaaaaaaaaa-aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

CHIt() INHAL. 5.67E-01 1.06E+O 5.tI4E+O1 1.52E-01 ?..$8E.00 6.76E*01
CHILI) GROit.ND 3.7SE-01 3.75E-01 3.75E-01 3.75E-01, 37SE-01 3.75E-ot
CHILD CLOUD S.96E-02 5.96E-02 5.96E-02 5.96E-O2 5.96E-02 5.96E-02
CHILP VFG.INA. 5.64E-0I 7.52E+00 5.64F-01 5.71E-0t 2.22E+00 S.64.E-01
CHILD MEAT 1NG 8.OSE-02 1.07E+00 B.4se-02 1.19f-ol 4.09E-01 8.OSE-02
CHILD MILK INA 6.31E-01 -7.i.E+00 6.31E-01 1..SIE-01 1.OQE÷00 .6.31E-01

-- , CHILD TOTALS 2.2fE+O0 2.72E401 S.61E+01 1.43E÷00 6.73E+00 6.93E+0t

AGE PATHWAY WH.RODY RmNE AVG.LUNQ LIVER KIDNFY ROrINCHI
--------------------------------------------------------------------------- --------- ---------------------------

TENAGER PIHAL. S.67E-01 1.06E+01 S.44E,1 1.52F-0:1 2.5÷F+00 6.76E,0I
TEENAGEQ GROIIWD 3,75E-01 3.7TSE-0 3.7SE-01 1.7SE-01 3.75E-01 3.75E-01
VEENAGEP CLO.ID 5.96E-OD S,96E-02 S.96E-O? 5.96E-02 5.96E-02 5.96E-02
TEENAGEP. VEC.ING. 4.OOE-01 5.39E÷.00 4.OOE-Ot 4.Z&E-O1 1.76E+00. 4.OOE-01
TEENAgEq MEAT 1mg 5.btE-02 7.5QE-o01 5.61E-02 9.61E-0? 3.14E-01 S.61E-0?
TFENAgEO MILK ING 3.27E-OI 3.9AE+00 3.27E01 7.95E-O? 6.1flE-Or 3.27E-01t

---- ......-------------------- ---------.--------------------------- - ---------------------------------------------

) IFENAGER TOTALS i.78E+00 2.iIESO.1 5.96E+01 i.IAF+00 5.6QE+00 6.86E+01

ArE PATHWAY WH.$QOY RnmE AVG.LUNG Lt.VER K IDEY BRONCHI
------------------------------------------------------------------------------------------------------------------------------

ADtJtT IHHAL. 5.67E-01 1.06E+O1 5.44E÷01 I.52E-01 2.5E+00 6.7Y6E+01
APDLf GROUNn 3.7iF-01 3.75E-Ot 3.75E-O1 3.75E0D1 3.7SE-Oi 3.75E-01

J ANULT CLOUD 5..96E-O 5.oQF-op 5..94E-02 5.96E-02 5.46E-O2 S.,9E-02
ArlUJ(.T V.EG.v4G. 4,68E-101 6.33E+00 4.6ARE-0 a.67E-0I 1.75E+00 4.68E-9t
A0LI-T 4FAT ING ft. W-0? 1.14F+00 8.3RE-02 I.iqF.01 3.91E-0I 8.3SF-0?

) ADULT MILK INC I.4AE-Ot 1.75F+O0. 1.OSE-fl A.31F"02 R.27E-01 1.°RE-OI
----------------------------------------------------------------------------------------------------------

ADUjlt T n7AL S +0RFf0 .PFo 5*55qF.0 .0+0 5~ 6.87F+01



PEGInm=ijNC MILL PUN 7 CODEcMIL.DeS.REV0 (7/79) DATE= IS/12B/I
METSFT=nALLUP, 76-RO PAGE Nn. 3R

TIME STEP NIwRFR 1. AFTER 5 YEARS DURATION IN YRS IS... 5.0

NUMHFR NAMFzENV MONITOR STA A Xx .2KM. Ya .!Km, Zu 47.2m, DIST= .7K~M IRTYPE.mO.

40CFRI10 ANNIIAL DOSE COMMITMENTS CflMPUTEI) FOR THI8 LnCATIIN. MPEM/Ya
--------------------------- -----------------------------------------------------------------------------------------

ACE PATHNAY WH.RODY BONE AVG.LUNG LIVFP KIDNEY RRONCHI
---------------------------------------------------------------------- t ---------------------------------------------

INFANT INHAL. 3..05E-01 6..41E+00 2.49E+0I I.TIE-0l. 1.63E+00 0.
INFANT MOiND 3.9?E-02 3.9PE-02 3.92E-02 . 3.92E-OZ 3.92E-0Z 3.92E-0Z
INFANT CLOUD I.01E-06 1.07E-06 1.07E-06 I.07E-06 t.0TE.06 1.07E.06
INFANT VFG.ING. 0. 0, 0. 0. 0. 0.

IFANT N4EAT ING 0. 0. 0. 0. 00.
INFANT MILK ING 7.23E-0I 7.50E+00 7.23E-01 2.52E-01 I.24E+00 7.23E-01

------------------------------------------------- ------------------------- T -----------------------------------------
INFANT TnlTALS 1.07E+00 1.39E+.O . 2.57E0.1 4.6SE-O 2.1OE+00 7.62E-01

AGF PATHWAY wH.RnDY RONE AVG.LUNG. LIVER KIONFY BRONCH1
-------------------------------------------------------------- -------------------------------------------------------
CHILD IN.AL.. .. 0E-01 6.4.. Ff0 2.49E+... : .74F-0 I3E too 0... "
CHIL.f) GROUND 3.92E-02 o.9?E-0 3.92E-02 3.92E-02 3.QPE-O2 3.92E-02
CHILD CLOUD 1.07E-06 1.07E-04 1.7E)-06 1.07E-06 t.07E-O6 I,07E-06
CHILD) VEG.ING. 5.62E-0l1 7.07E+00 5.62E-01 6.90E-01 2.3SF00 S.62E-01
CHILD MEAT ING 8.s5F-02 1.0OF00 " .56E-0? 1.4.3E-OI 4.60E-0I 8.5,E-02
CHILD MILK ING 6.O0E-O0 6.47ET00 6.OIE-0!. 1.A2E-01 8.55E-01 6.0if-o1

- -- - - -----.. .. ---. ..--- -- -- - -- -- - -- -- -- --- --------. . ". . .. . .-------- ... ...... . --. ---. ---------------.

CHILD TOTALS 1.59E+00 2"..II÷01 2.62E+÷0 1.23EF00 5.31E+60 1.29F+60

AGO. PATHWAY WH.RnOY BqnE AvG.LUNG LIVER KIDNEY "RONCH,

TEENAGER. INHAL. 3.05E-01 6.$IE*00 2.4QE*Ot 1.74E-1O 1.63E+00 0.
TEEMAnER, GROUND 3.9.2E-02 3.42E-0? 3.0E-O? 3.9?F-02 3.92E-02 3.92E-02
TEENAGER CLOUD I.O7E-wO 1.07E-06 1.07E-06 t.07E-06 1.07E-Oh t.07E-06
TEENAGEQ VEG.Itif. 4.IRF-0 . 5.apE+o0 4.I1E-O1 5.ISF-01 t.&EE00 A. IBE-0I
TEENAGER NFAT ING 6.17E-07 8.12f-01 6.17E-02 1.0UE-01 3.52E-01 6.17f-o2
IEFMAGER MILM ING 3.33E-01 3.69E+00 3.33E-01 9.6OE-O2 4.78E-O! 3.33F-oI

TFENAGEQ tOTALS 1.16E+00 1.6aE+O! 2.5BE+06 Q.2AE-0! 4.35E+00 A.S2E-01

AGE PATHWAY WH.RODY PnNF AVC.IUtNG LIVFP lInNFY PHONCH!

A)lWT INHAL. 3.05E-0I 6.41IEO0 2.49qE+01 I.74E01 1.63E+0O0 0.
WAI.T GROIN:l " 3.92E-02 3.9qE-mO? 3..92E-02 3.92F-fl? 3.Q2E-02 3.92E-02

AfOIJLT CLOt.) 1.0.7E-06 fl 1.01F-66 t.nriE-06 1.07E-06 1.07E-06 t.07F-0
ADiiLT VFG. ING. .05-E-U1 6.61F*O0 5.05E-OI 5.64F-01 I.oSE.OO 5.OSF-O1
AhUtLT MEAT INC Q.41E-02 1.254E00 Q.I41E-4? I:43E-01 4.41E-01 9.4IE-02
ADULT MILK ING 1.56E-0I 1.73E+00 .. 56E-01 3.49F-02 I.79F-0 1.56E-01

ADUll.T TnTALS I.IOEOfl t.60E+0I 2.57E+01 9.6OE-01 t.taE*O0 ?.94E-01



'% PEG0IflNrJNC MILL RIJN 7 CEME=mILDn(SPEVn (7/79) DATE' I5/12/81
METSFT=GALLIiP,. 74-O PACE NO. 39

TIME STEP NUMBER 1, AFTER 5 YEARS DURATIfN IN YRS IS... 5.00
NIIJ4RFP 6 NAMF=fNV 4tINITOP STA A X= .29m, Y= .7KM, Zu 47.2M# 01ST= .7K4 IRTYPE=IO

TOTAL ANNUAL DnSF CnMmTTMENTS COMPUTED FOR THIS LnCATIOlN. MpEN/YP

C'•

A aE PATHWAY W14.ROOnY ROME AVr..L.UNG :LIVER lowNY BRONCHI

INFANT INHAJ-. 3.0SE-ni 6.4tE÷00 2.49EOi 1.74E-0i 1.63F+00 4.96E+61
INFANT GROUND 4.OE-OI 4.02E-O1l 4.02E-Ot 4.O2E-01 4.02E-0 A.02E-OI

(4 IMF&AT CLOUD T.06E-02 7.06E-02 7.06E-02 7.06E-11 7.04E-02 7.06E-02
INFAt4T VECG.ING. 6 0, 0. 0. 0. 0.
INFANT MEAT INC 0. 0. 0. 0.0C' INFANT MILK ING 1.23E-01 7.50E+00 7.23E-01 2.52E-0I 1.24E+00 7?23E-01

-------------------------------------------- ... -------------------------------------------------------------------------------
INFANT TOTALS t.50E+.0 1.4IAE.I 2.6IEtO1[ 8.94F-o1 3.34E+00 5.OSE01

AGE PATHWAY WHBODY ROME AVG.LUNG LIVER KTYONEY ARONCHI
---------------------------------------------------------- --------------------------------------------------------------------

Cr CHILf) INHAL. 3.oSE-0i 6.41E+00 2.49E+01 1,14E-01 1.63E.00ý 4.96E+01
•CHILD cOtnim A.DE-01 i.0PE,00 a.oPEf01E-0I 4a.02E-01 .4.02E-OI .102E-01
CHILD CLO110 7.04E-02 7.06F-02 7406E-02 7.06E-62 7.OE-02 .7.OE-02C' CHILD. VEG.HiG. 5.42E-0I 7.0?E+00 5.62E-01 6.90F-al1 2.3SE+00 5.62E-nl
CHILD MEAT ING 8.56E-02 1.10E400 8.56E-02 1.43F-0.1 4.60E-, 8..56E-02

:r CHILD MILK IuG 6.OIE-01 6.47E+00 6..01E-01 I.0E-Ol 8.S5E-01 6.0IE-01

-r) CHILD- TOTALS 2.03E+O0 1..rtE+.01 2.6&E+01 1,6 6E÷on 5.76E.oo . 5.13E+01

AGE PATHWAY WH.RAOY ROME AVG.LUNG LIVER. KInNEY 8RONCHI
-------------------------------------------------------------------------------------------------------- w--------- ---------

TFENAGER INHAL. 3.O-SE0.1. 6.A1E+00 2.49E+01 .. 74fm-01 I.63E+00 4.96E+01
C'~mr~ GRnotio 4402E-01 t*.0?E-et 'I.02E-01 4I.02F-01 '4.02E-iol. 4.02F-01

TFEANAGER CLOUI0 1.06E-0Z T.06E-02 7.06F-02 T.06E-4a 7.06E.-0. 7.06F-02
TFENAGER VEG.ING. U.lff-01 5.82EnO0 4.I1SE-0I 5.1SE-0I |.86E+00 '.tRE-01

c' TEE'JAGEQ MEAT ING 4..1 TF-o 8.1?f-0I 6.17E-02 1.04F-0l 3.53E-0I 6.17E-02
IEENAGFP MILK ING 53.3E-(; 3.69F+00.. 3.33E-01 9.60E-O? L..78E-"O 3.33E-01

----------------------------------------------------------------------------------------------------------------------------

C) tFENAGEE TrITALS I.59E+K 1.68E+ot 2.62E.01 136E+Ofl 4.70E+00 5.OQE÷+0

AGE PATHWAY wH.8BDv BOnE A.VC.LIJNG LIVER KInNEY BRONCHI
- --------------------------------- -------------------------------------------------------------- ---------

AnuJLT INHAL. 3.05FE-01 6.41 E+00 2.49EE+0. I.174F-0 1.63F+00 4.96E+01
'a)uL T GpOijNt' L4.07F-Ali 4. AF- 0t '4. 07E-0:1 'I.0?.-ol I3.0F-0t 'I.02F-0I

icy ADUILT C ~lOD. t."-ft? 1.06E-ba 1.04E-02? 7.0&E-02 7.06E-02 7.06F-02
ADuLT VE G .I UG 5.05F-,t 6.61E+00 5.05•E-01 0.6'E-0t 5.. E+O ÷0 %.05F-0I
ADULT MEAT ING 9.AIE-02 [.2gE+00 Q.1tE-O? t.o3fE-.0 4.al.E-Ot 9.41F-02
A A00LT PILK ING t.S6E-Ot 1.73F400 t.5E,0I .. 0.0E-02 l,9F-0t 1.96E-n0
---------------------------------- ----------------- --------------------------------------------------------

AnuLT IrlL tri3EaOLs &rFa'40' .IIE+01 t.5QE+oo 4.SI7E+00 *5OEt



RFOIn?--=tI~lC MILL RIUN I C0()E=MILOOnS~pFVf (7/79) D)Ar.ES 5t2
METSFITrALLUP, 7&AO PAGE NO. 400

TIME STEP "UMPBER 1, AFETR 5 YFARS nURATIOm IN YRS IS... 5.0,

NUIMAFP 7 NAMF=NF~ARE'ST DOWNWIND RES Xt ?.6K(Ml Y 2.ox'V, Zz 18.3m, 013TS= 3.31(m,.TRTYPEct0

C' JOCFR1q() ANNUAL onsE COP4MTTMFNIS cfluptirEo FOR-THIS LUCkiTTON. MRFM/YR

C'AEPATHWAY WH.BOIDY ABONE AVfl.LUNG LIVER KIDNFY ORCINCHI

I'04F ANT ýINHAL. 1.34E-0t1 3.82E+00 A.AIE+O0 a.0 IF-fl 1.0151+00 0..
C' )FANT G(ROINf) 1444E-02 1.44lE-02 I.OAE-0? 1.44FftD? 1.OtIF-OZ 1.A44E-0

I LF ANY CLOUtD It.63E- o 1.61F-07 I.WE-6E7 I.b3F-Q7 1.AE-07 1. 63E-07:
I NF 614T VEGImjN,. 0. 0.0. 0. 6. 0.

C' iNfAT MFAT INA~ 0. 0. 6. 0. 0. 0.
INFANT MILK INr. 6.59E-01 6.37E400 6.5QE-.0l 3.01F-01 9.66FE-0I 6.59E-01

----- -------------------------------------------------- --------------- --------------ww --------------------------------------
C'ItFANT .TfTALS 8.ORE-01 1.02E+01 5.SDE+0fl 5.22k-ot 2..03E+0o 6.73E-01

AGF PATHWAY I*4.MOnY BINE' AVC.LUNG LIVER KIoNEY RNH
-- - - -- - - -- - - - -- - - - - - - - - - --. - - - - - - - -- - - - - - - - - - - - - - - - . . .
CHILI) JNHAL. 1.3AE-0I 3.$2E+00 4.8.3t+00 2.07E-oI 1.05F+00 0.,
CHILf 1)CROUNI) 1.44E-02 .1.044F.0? 1.ANE-a? 1.44F-02 1.144E02 1.44AE-02
CHIL11 CLOUD 1.63E-07 1.61E-07 1.63E-.07 1..63E-07 .1.63F-0? 1.63F-07
CHILO VEG*TNG. S.75E -D1 6.9afAo 0 5.7.E-01 R.22E-a1 2.SAF+00 5.75E-01
CHILD flEAT IN4G 9.19E:.02 I.t6E0O 9.19E-02 I.1.7E-01 5.21E-01 9.I9F-02C'C4ILn MILK ING 5.91F-0t -5.79E+00 5.41E-ol 2.I5FE-0t 7 . -A -0I 5.91E.-O0I

CHICO) TOTALS A .4leE+00 I ?ftE+0l 6.IDE.+of 1.'13E.*00 4.91F+00 1.27E+00

AGE. PAYHWJAY "1H.fnoY BON1E AVG.LUNG LIVER KIInNEY BRONCHT
-------------------------------------------------------- ---------------- ----------------------------------------------------

C'IFENAGER INI4AL. 1.34F-0l1 3.8?EtOO fl.R3Et00 Z.0TP-0I 1405F+.00 0.
IFE4~ACER GRO'iNn 1.44F-02 1.44F-1)22 1I444E-02 1.44E-02 1.44F-02 1.44E-02
IFENAGER C LOUD 1.63F-07 1.63E-07 1.63E-07 1.63F-0l7 1.63E-07 1.63E-07
I FFN A G E VErG.ING. Q.NE-0? S.A4tE+00 'I.4PF-01 6.1.3F-01 2.04IE+00 4*.42E-01
TEENAGER MEAT ING 6.74E-02 8.10F-01 6.74E-02 J.24E-01 404Fa-01 .6.74Fl-02
TFVNArFV1 MILK ING 3.43E-01 3.60F+00 3.643E-01 I. tE-0)I 4.OAE-01 3.43F-01

TFENAnER inTALS 1.00F+00D 1.39E+Ot 5.b9E~flo I407E+00 3.92E+00 8.67E-ot

*AEPATHWAY W".8nny BlomE AVGALLNG LIVER K 1 owY PRONCI-1
------------------------------------------------------------------------ ---------------------------------------------------

-AUTINHAL. 1.34E-01 3.82F+60 4.143C400 2.07F-01 1.05E+0.0eAnULT GROIUND 1.44E-02 1,44E-02 1.44FE-02 1.4E-Oa 1.44E-02? 1.44E-02
A D ULT CLtOU t .3E-07 1.63F-07 .,63F-07 1.63F-a7 1.63E-07 1.63E-07
A6'4J1.T VG. I Nn. 5.43E-01 7. 00E+00 9v.NF-01 6.71F-01 2.4)NE+01) 5.4i.3F-01

*AD'IjT MFAT ING I .Ol.F-01 1-38E+00 I.04E-01 It. 1-oI 5.05F-01' 1.0NE-O I
ADULT MILK ING 1.6rF-01 1.75F+00 1.ASE-0I ii.77E-02 I.SIE-ý0l t.6SE-fll

-------------------------------------------------------------------------------------- --------------------------------------
*AfLhILrf TOTALS 9q.60F-01, 1.40F+01 S.65E+00 I.t1F*flO 3.77E~flO 8,24F-01



e Q REniON:IiNC HILL PUN 7 COnnF=MILnOSfEVO (7/79) OATE% 15/12/1t
METSOTTGALLUP1 74-AO PAGE NO. 41

TIME STEP NUMBER 1. AFTER 5 YEARS DURATION IN YRS IS... 5.0

NUMBEP 1. NAMF=NEAqRT fDOWNWIND PES Ya 2,6KM.m YX 2.OKM. Zu 14.3m, DI T= 3.3KM. IRTYPE=O

TOTAL ANNUAL OnsE.cOMMITMENTS COMPUTED FOR THIS LOCATION. MVEM/YR

-----------------------------------------------------------------------------------------------------------------------------

AGE PATHWAY wH.9n1DY BONE AVA.LUNG LIVER KIOfNFY BRONCHI

----------------------------------------------- --------- I ---------- i -------------------------- -------- ---------- ----------------
INF 447 N14AL. 1.3of-0o 3.83f+00 A.03E00 2.07TE-0t 1.06E+00 3.80E+00
!• .IFANT GROUND 4.20E-01 4.24E-Ol 4.2OE-Ol J.2OF -O.1 .20E-o! .4.2OE-ql

INFAIJT CLOUD 3.64E-02 3.64E-02 3A4.E-.)2 3,64E-02 3.64E-02: 3.64E-62
INFANT V0G.NG. 0. . 0. 0 ... 0. 0.
INFANT MEAT ING 0. 0. 0. . 0.
INF AT MILK 111 6.59E-01 6.37E+00 ,SilE-ot 3.oiE-ol 9.66E-01 6659E-01

-------------------------------. ----- -- ---- ------------------------------------- ---- ----------------
INFANT TOTALS 1.ZSE+O0 .oOE+Ot 549qE+0o 9.64E-0I 2.48t0o • O.92E+O.O.

AGE PATHWDY N'4.RODY RONE AVR.LUNG LIVFP "Tfy BRONCI

---------------------------------------------------------------- -------------------- ------- ------------------------------e CHILO INHAL. 1.34E-(1 3.R$E+00 4..R3EtO0 Z.07E-Ol ).06+EO0 1.80E0oo
CHILD GROUND 4.26E-O1 U.ZOF-01 4.20E-O1 4.ZOE-OI O.?OE-Oi 4..2OE-01

CHILID CLOUD 3.64E.-02 3.64E-02 3.64E-O0 3.64E-02 3.6oE-0a 3.60E-0.2
CHILD .VEG.ING. S.75F-ol 6.9RE+00 5.75E-OI ;R23E-0l 2.SAE+00 5.75E-al
CHI.I) MEAT ING 9.?OE-0? I.I6E*00 9120E-02 .t.TtE-01 5..?E-QI 9..2OE-92
C4ILD.. MILK ING. 5.9.E-01 5.79F+00 5.91E-01 2.ISf-Ot 7.34E-Ot 5.91E-Ol

------------------------------------------- --------------------------------------- -------------------------
CHILI) TOTALS I.85EO00 I.RE?01 6.5'E+O0 o.ARE+O0 5.36E+00 5.SIE+00

AGE PATHWAY WH.BOOY RONE AVG.LIING LIVER KInEY RROnNCH
--- -------------------------------------------------------------------------------------------------------------

TEEMIAEq 1IHAL. I..*-O| 3.R3E+00 4.83E+O0 2.07E-01 1.OE+00 3.8OE+O0

0 TEENAGEo G~ntOND 4.2OE-01 4.2OE-01 4.2OE-01 4.20E-0i 4.?OE-O.t 4.20F-0I
TEFNAGER CLOUD 3.64E-O2 3.464E-02 3.64E-Oa 3 64F-0? 31.4F-02 3.,64E-02

TEEN AGER VEG.ING, G.42E-Ot S.,61Ef00 4.4PE-Ot 6.I.3E-IOt 2.04E+06 4.42E-O.t

STFFNAnEQ MEAT ING 6.74F.-02 8.7qE-01 6.74E-02 .ZGE.0t.1 '.E-0t 6.74E-02
•IFE'NJrE MTI.K ING 3..43E-0:1 3.60EO00 3.43E-01 . 1.ISE-0t 4.09E-oO . 3.43E-01

------------------------------------------------------------------- -------------------------------------------------

0 TEENAGER TOTALS I.ALIE+f.0 1.44E+÷l 6.1QE+O0 1.52E.00 O.3$E÷00 S.ItE+00

AGE PATIIWAY W44.AOOY RONE AVn.LUNG LIVFR vIDNFY BPOnmCHI
) .eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee... .............................. .......... =... .......................

AI)IJLT INHALi 1.38E-0t 3.$E+00 a4.83E÷+0 2.07E-O| 1.06E+00 3.RoE÷Oft

A IJLI .G 4O 4.24-01 -. 20E-o1 I .2oE-o0 4.2OE-Ol 4.ZOE-01 4.24F-01
(2. AOt. T CLnlED 1.6i-t.02 3j6L.E-0 .3.64E-02 3.64E-02 1.6aE-O2 3.64E-02

AnIILT VEG.ItIG. S A3Em-o1 7.4OE.+OA S.3Fý-fl- b.72E-01 2,OiJE4o0 5.S3F--o1
ADULT MEAT INC 1.0OE-Ot O.3AE400 t.04E-A.l t.IIE-fl1. S.OSE-01 I.O4E-.Ol

SAnulllT TLK ING ,1%E-fI •.71t;E+00 !6E-01 4 .77E-0 1..P-G 1.65E-ol

----------- ---------------------------------------------------------------------------------------------
ADillI TOITALS 1.44F+60 1.44*E+01 4~.14F+0 1.55F+00 4.2?IE.00 5.07F00o



:7 REGIOn:tNC MILL. PriN 7 CnDE:zMLnngREVO (7/79) DATE: 151121/8
METSET:GALLtPj 74-f0 " PAGE NO. 42

TIME STEP NUMUER 1. AFTER S YEARS IURATTflN IN YPS I8... 5.0C
NIUMAE8 8 NAHM=NEAPF8T COUMmNITY X: 5.OKx, YZ -5.?KM, ? 1.2M, • )IST: 7.5KM, IRTYPE:I0

C' 40CFRI90 ANN1UAL DORE CnMMITMENTS CfmPtITED FOp THIS LnCATION. IREMJ/YR

CAE PATHWAY: WH.BRODY - PONE AVG.LW4G LIVFP KIDNEY SiOnCHIH

INFANT I?8HAL. 3.97E-03 1.OE-01 1.64E-0t 5.33E-01 2.9?E-02 0.
C' PJFANT GPOIIUn 3.96E-04 3.96E-O4 3.q6E-04. .3.96E-04 3.96E-04 3.9bE-04

INFANT CIID . 6.6SE-09 6.65E-09 6.65E-0 9  6.,65E-09 6,6SE-09. 6.65E-09
INFANT VEG.ING. 0 0. 0. 00. 0. 0.
INFANT FIFAT ING 0. 00. . 0. 0. 0.
INFANT MILK ING I..4E-02 1.'5E-01 t.4fE-02 6.50E-O3 2.?3E-02 1.8E-02

---------------------------------------------------------------------------------------------------------------------------
C' INFANT IOTALS 1.qE-02 2.SE-o1 1.99E-01 1.23E-02 5.19E-02 *.52E-02

AGE PATH14WIY wm.aooy RMAE CVG.LUNG LIVEP VI*NEY IPtNCHT

CHILO INHAL. 3.97E-03 1.OE-01 A.ua04-0I S,33E-03 2.9?E-022 0.
CHILD GROItNO 3.96E-04 3.96F-0Q 3.96E-O4 3.96E-04 3.66E-04 3.96E-04
C41LO rLOUD 6.65E-09 6.65E-09 6.65E-o9 6.65E-09 6.65E-oq 6.65E-09
C141.D VlE.ING. t.27E-O2 1.55F-01 1.2?E-02 |.79F-02 5.67E-02 1.27E-02
CHTID MEAT INCG 2.OE-03 2.55E-02 2.02E-o3 3.72F-03 II;E-02 2.02E-03

C CHILD MILK ING 1.31E-02 t.3nE-0l .i.31E-02 4.73E-03 1.67E-02 t.3tE-02

-. CHILD TOTALS 3.2?E-02i 4.19E-01 2.t2E-01 3.21E-02 I.ISE-01 2.83E-02c

-r PATHWAY Wg .iDOY - ONE 4VG.LUNG LIVER KIDNEY BgONCH.

------------------------------------- ---------------- ------------------------------------------ -----------------------------
C TEE)IAtEP INHAL. 3.97E-03 1.OTF-01 t.ROE-oI 5,33E-03 2.q2E-02 0.

TEENAGER GROIJND 3.96E-04 3.96E-04 3.36E-9E 3.9E-4 3.6E-04 3.6E-04
TELnAgER CLINJO E..6fiE-09 6.65F -09 6.65E-09 6.65F-o9 6.65E-09 6.65F-09
TEENAGER VEG.ING. 9.7?E-03 t.24E-01 9.72E-03 I.33E-0o U.O9E-02 9.72E-03
TEEUJAGE MEAT ING 1.48F-03 1.93E-o2 t.44E-03 2.70F-03 8.83E-03 1.48F-03
TEFNAGE. MILK ING 7.57E-03 8400E-02 7.5TE-03 2.49E-03 9.30E-03 7.57E-03

----------------------------------------------------------------------------------------------------- ---------------------
TEENAGER TnTALS 2.31E-02 3.31F-01 2.03E-01 2.43E-02 Q.26E-o02 1.92E-02

. AGE PATHWAY wH.RonY RnNE AVG.L UNG LIVEP ,KINEY AROnCH!
------------------------------------------------------------------------------------------------------ -;------------- -

Ai)tI.T JNHAL. 3.97E-03 t..OTE-Ot1 i.R4E-01 5,33E-03 2.9 E-02 0.
ADULT GROIIIND 3,96F.-4 3.QE.-OA 3.96E 04 3.96E-0O 3.96E-04. 3.96E-04
AIULT CLflln 6.nSEfQ 6.65E-09 6.ASE-09 6.65E-09 6.65E-OQ 6.65E-O0
AnDULT VEG.IAG. I.19E-02 1.50E-0O I.MQt-O. •1.46F"? q.LAE-O2. 1.ItE-02

A•UI.LT P*EAT MirG 2.21E-03 3.0?E-00? .27F-01 3.72E-03 t.IOE-02 2.27E-03
ADUtIMT fILO I14, 3.42F-03 3.Af-mO2 3.62E-03 1.0 F-03 3.49E-03 3.6P--03

------------------------------------------------------------------------------------------------------------
A01 ADI TOTALS 2.aE-02 A.W1-01 2. on-01o ?j5tF-02 it.90F-02 1.82F-02



REGTnN=JNC '1Lt PRUN 7 CObE=MILDOr,PEV0 (7/79) nATEM 15I12/81
METSFT=rALLUP, 7#-80 PAGE Nn. 43

TIME STEP NUMI9F 1. AFTFP 5 YFARS DURATION IN YRS IS... 5.0

NUMHFP 8 NAME=AHEARf.T Ct).,UtAINJTY X= S,•1Im, YZ -S.2KM. Zc I.ZM,. DIST= .7.9IK, IPTYPE=0O

TOTAL ANNUAL DOSE COMMTTMENTS COMPUTED FOR THIS LOCArTnN, mPEM/YR

AIE PATHWAY WH."ODY BONE AVr.LUNG LIVER vjnNEY BRONCHI
--------------------------------------------------------------------------- o ----------------------------------------------

INFANT INHAL. 1.QRE-03 I.ORE-0I 1.84E-01 S.42E-03 2.Q5E-02 1.75F-0!
INFANT GPnlij.D Q.24E-03 9.24E-03 9.24E-03 9.241-03 q.24E-o3 9.24E-03
INFANT CLOUD 2 63E-03 2.63E-03 2..63E-03 2.63E-03 2.63E-03 2,63E-03
INFAtJT V•G.-ING. 0. 0. 0. 0. 0. 0.
INFANT MEAT INC. 0. . 0. 0. 0 0.
INFANT MILK .U•G 4.OAE-0O 1.4E-Oa1 1.QAE-02 6.59E-03 P.24E-.02 t.ARE-02

------------------------------------------------------------------------------- m -----------------------------------------
INFANT TOTALS' 3.07E:-02 2.AoE-Ot Z.I0E-01 Z.39F-02 6.38F-02 2.02E-0I

ArE PATHWAY wH.HnoY BONE AVG.LUNG LIVER KIDNEY RHONCH!
------------------------- ----------------------------------------------- -------------------------------------------------

CHILD INHAL. 3.qRE-03 .1.l oqEt-0 I .64E*.0I 5.42E-03 2495E-0? 1.75E-01
CHLO GROMIN 9.qaaE-03 9.24E-03 9.2a4-03 9.24F-03 9424E-03 9,.24E-03
CH•i 1- CLOSID 2.63E-f•3 2.63E-03 2.63E-:03 2.63E-03 2.63E-03 •2.63E-03
CHILD VFGIfNG. 1.27E-0 2 IS6E-01 1.Ž7E-02 1.80E-02 5.7tE-02 1.27F-02
CH ID MEAT ING 2.02E-03 2.%AE-02 2.0?E-03 13.75E-03 I WE-02 2.02E-03
CHILD MILK ING- 1.31c-0p 1.31E-.01 1.31E-Oa .4.77E-03 I.6AE-02 1.31E-02

CHILD TOTALS 4.37E-02 4.31E-O! 2..24F-0I 0.18F-02 1.27E-Ot 2.ISE-.0t

ACE PATHWAY wH.BonOY ROME AVr,.LUNG LIVER kj|MjEY SROCHJ

TFENACEE INHAL. 3,98E-43 I.OSE-wO t.8a;E-o! 5.I2E-03 2i96E-02 1.75E-01
TFEFAGER GROUND 9.4r1-0' 9.?4E-O3 9.24E-03 9.21E1-03 9.24F-03 9.24E-03
TEF•jArEQ CLOI) 7.,63E-03 2.63E-03 ?.63E-03 ?.6.E-03 2.63E-03 2.63E-(13
TFEMAGER VfG.I'NG 9.73E-04 I.4GE-0i. 9.73E-03 t.34E-0 4.S1F-02 4.73E-03
TFENAGEQ MEAT IN; t.OBE-03 1.94E-02 1.48E-03 2.72F-03 8aqE-03 1.'iRE-03
IEE'JAGER MILK 11NG 7.57E-03 A.OOE-02 7.57E-03 2.SIE-03 9.15E-03 7.57E-03

--------------------------------------------------------------- m ------------------------------------------- 6---------------
TEENAGEP InTALS 3.46E-02 3.44E-O41 Z.14E-Oi 3.SqE-e2 I.OSE-Ot 2.06E-O0

AGE PATHWAY w4.BnvY RPoE AVG.LUNG LIVFP KINNEY ARRNCHI

ADULT INHAL. 3. 98F-43 1 ..0m-O 1 . 8.E-0 !.412E-05 2.9qE-02 I.75fE-o
ADULT PROIND 9.IIFeO3 9.a4E-03 9. IE-03 9.4Em-A3 9.2dE-03 9.24F-03
ADIlT CLOniD 2. 61E-o A 2.63F-03 ý2.63F-03 2.63E-03 2.b3E-03 2.63E-03
ADULT. VEG.ING. A .19F-0?: 1.44F-01 1.19E-02 1.47E-02 4.SIE-02 t.19E-02
AnU1,T MEAT ING 2.'BE-03 3.01F-02 22APE-03 37.71FeO- 1.11F-02 2,28E-03
AIDIJLT TIfi.f.. 3,•-3 .R- 3.4PE-03 I,..0DE-03 3.51E-03 3 62E-03

--------------- --------- ..---------..- 01- -,-.-. .o. .- eeeeeee eeeeeeee
A£o1.1r Tni AvA. 3.37E-42? 1.'if-0I *2.13E-01 3.68F-02 1.01E-61 2.05E-al1



'' EGIOnt.JlI4C MILL RUN 7 CODE=MtLDni,.REVO (7/79) *IATEx 14i/12/81
METSFItnAL1UP, 76-9 IESE 4)R .AFF OR PAGE Nnl. 44I

TIMESTFP NJH~ER 1 A~FQ YFRS UPATION IN YPS Is... 5,0

NUM13FR 9 NAlif-'4EARFST I)owNwTNn cnM W= 31.81(4, Yx 43.fKM, Z= -1g8.IM* DJSTit 32.IKM. IRTYPESII)

C' '8CFP19E Y ANNUAL DOSE Cnml~mM1FDJTi CO#MPUTED FOR THIS LI.I.CAT Ifnt MiPFIAYR

C'AGE fIATHWAY W l. nO Y hIONE AvtI;AUNn LIVER KInWEY BRONCHI

INFA14T INHAL. 2..saE-03 7.60F,-02 .8.82E-02 43.23E-03. 2.1f-09 0..
I' NF At4T, GRntUIND t..,8E 04 t.BPE-04. I AAE.0A. I. &8F-.0 4 t .AE-0 4 1.88E-.04

INFANT CLOUD 2ý.SIE-091 2..51E-09 Z.SIE-09 2.51F-09 2, s I o9 2.51F-09

INFANT VFG.ING. 0.. 0 ~ 0. .0. 0. *

IN F A of MEAT ING 0. 0.0. 0. 0, 0.

I NF A 14 M, L K I N41 R.W-0..I3 h.ttf-02 8.3PE-03 S.AtlEFl1 i1.?3E-02. 6.38iF-03

* INFANT TnTALS I.IIE-02 1:.57E-Ot 9.8-Q .23E.03 3.36E-02 O.S7E-0

AGE PATHW'AY *wt.4rMoY AOME AVG.LUNG LIVER K I nN.Y BRONCHI

------------------------------------------------------------------------------------------ ------------ --------------------

CHILD) iNIAL. 2.S$E-03 7.60F-02 11.82E-02 4I.23F-03 2..IIE-02 0.,
CHILD) GROUND) 1.88E-04 1.A6RE-05 1.8RAE.0t 1.68F-64 I.BBF-04 1.88f-ofl

(%CHIlDf CLAIMO 2.S1E-09 2.51F-09 ?.S1E-09 2.51E-09 2.StF-09 2.5e1 -09

CHILD) VEG.ING. 7.3IOE-O01 8.06E-02 7.30E"-0.3 I.04F-02 3.?7E-62 1430E-03

CHILD) MEAT ING 1.17IF-03 1.47E-02 I.17E-o3 2.117E-03 6.6AA-03 1.ITE-03
ýCHLI) MILK ING 7.54E-63 7.36E-02 7.50E.03 ?.7AF-03 9.33E-03. 7.50E-03
----------------------------------------------------------------------------------------------------------------------------
CN ILI 0tfOTALS 1.47Efl? ?.53E-oI 1.04E-01 tl.99E-02 I.OOE-02 t.62E"02

ArE PATHkvAY W4. BODY ROMP AVG.LUNG LIVER KIDNEY sRnNCHI

TENAE INHAL. Z.SAF-03 7.40E-02 8.A82f-02 4a.23E-03 2.11E-02 a.

TEENAGER 1.BBE-0AI 8.AE- O 1.4818811-04 l.A-0 ..BE-04 1.88E-04 1.SOE-04

TEENAGEO ct-noti) 2.51F-09 2.5tE-09 2.5.IE-09 2.51F-09 Z.SI1E-09 2.StE-09

TEENAGER VFG.ING. 5.61F-03 7.11F-02 5.WI-03 7.77E-03 *2.S9E-02 S.6tF-03

TF.FiiArF.q MEAT ING 8..55F-ftla 1.1?E-02 A.SSE-o4 A SE-03 5.IF-03 8.55F-04'

IFENAnER MILK ING '3.35E-.03 4.57E-02 441SE-03* 1ASE-03 5.20E-03 .'I.35F-03

-- --------------------------- -------------------------
TEENAGR TOTAIB t.16E-flZ Z.04E-61 9.92E-02 1.52E-02? S.75E-62 1.IOE-02

*AGE PATHWAY w".IIDoy BONF AVO;.LUNG LIVEP KInNEY. BRONCRI
------------------------------------------------------- ------------------------------ --------------------------------------

AD[UL T INHAL. a. SOEI-03 7.6oE-0? 8.82E-62 4.30~ 2.11E-02 0.

*ADULrI GRONifDf 1.88F-04 1-8tE-04 *1..RE-0,4 I.AAF.-0a 1.8AF-04 t.88F-04
ADUILT CLOUID *2.'tE-09 2.SI E-09 2.SIF.O9 2.51F-09 2.StE-00 *.2SIE-0Q

A0IdLT 4EG.ING.. 6.80E-03 8.RAtE-02 6.49E-Oi A.51E-03 2.5OF-02 6.69E.-fl

*An'JLT MEAT ING 1.32F-03 1.75F-02 1.3;)E-03 2.17f-(13 6.40OF-03 1.32F-0l3

ADULtf MILk ING 2.09F-03 ?a2ZF-02 2 *nqF-04* 4A.60E-04 1.9SE-03 2.09E-03
------ ---------------------------- --------- ------------------------------------------------------- ---------------------------

*ADJULT. TOTAL3 1.3IE-O? 2.0tiE-0I 9.A7E-O? 1.57F-02? 5.96E-02 I.05E-02



REGireiNi.NC MILL RUN 7 CODE:M[LDO)S.PEV.0 (7/?7) DATE= |5/12/81
METSFT=rALL.IP, 16-RO PAGE NO. 45

TIME STEP NUtFREP 1. AFTER S YFARS nURATIPM IN YPIS 1... S.0

NUAHFP 9 NAMENF.AREST DOwNwIND cni4 Ya 31.oKM. YZ 4.0KM, Za -18.3#.j Dl.ST= 32.tKM. TRTY.PE=10

TOTAL ANNUAL DOSE COMMITMENTS COMPUTED FOP THIS LnCATInN, MREM/YR
----------------------------- ------ i --------------------------------------------------------- ------------------------

AGF PATHWAY WH.ROOY. RnNE AVQ.LUNG LIVER KIDNEY BRONCHI
------------------------------------------- ------------- .......-------------------------------------------------

INFANT INHAL. 2:.64E-03 7.o80E-02 8.RRE-02 4.74F-03 2.27E-op I.41E-01
INFANT GROUNn 5.35E-03 5..-5E-03 S..35E-03 5.3SE-03 5.35F-03 5.35E-03
-1 NFANT C LOUD 2.45E-03 2. -03 2.5E- 03 2.45E-03 2.45.E-03 2.SE-0 3
IMFAtJT VEG.ING. 0o 0. .0.. 0. 0. 0.
INFANT MEAT ING 0. -0. 0. 0. 0. 0.
INFA14T MILK ING, S.OF-03 . 8.-1IE-02 R.42E-03 A.05E-03 8.30E-02 B.4PE-03

--------------------------------- 6 ------------------ -----------------------ft------ ------------- -------------------------
INFANT TOTALS 1.89Q-02 1.6RE-0l 1.05E-01 1.66E-02 4.35E-02 i.SE-01

ArF. PATHWAY 04.RODY RONE AVM.OUNG LIVER KIANEY RRONCHI
-------------------------------------------------------------------------ft---------------------------------------------

CHILD INHAL. 2.64E-03 7.ROE-02 A.AE.02 4U.74E-03 2.21E-02 1.41E-O0
CHILD GROUNO S.35E-03 S.35E-03 5.3SE-03 5.35E-03 5.35F-03 5.35E-03
CH I.. ClOl) 2.45E-03 2.4SE-03 2.45E-03 2.45E-03 2.45E-03 2.45F-03
CHIli) VEG.ING. ?.41E-03 9.OBE-02 ?.41E-03 1.Ilf-02 1.41E-02 7.41E-03
CHILI) HEAT ING 1.IE-03 1..5?E-02 1.1.i9-03 0 .tE-03 1.14E-03
CHITD MILK IN4R 7.53E-03 7.42E-02 7.53F-03 .2.93E-03. 9.87E-03 7.53Ei-03

4b- .------.------------------------------------------------------------------------------------------- m -----------------
CHII.D TnTALS 2.66E-02 ?.66E-..0I tI.3E-01 2.8RF-02 8,22E.-02 4 1.65E-01.

ArZF PATHWAY wH.ROOY BONE AV(.LLJNP LIVER KIDNEY ARONCHI

TFENAGE-R INHAL. 2.64E-.03 7.40E-02 8.8AE-02 4.70F-03 2.27E-02 1.41F-01
.FENAGFP GROUND 5..35E-03 5. 5f-03 5.35E-03 5.35E-03 5305F.-O3 5.35E-03
TEEp.XrED CLOUD 2.5IE-O3 2.4SE-O3 2.4.5E-03 ?.45E-03 2.54-03 2.USE-03
TFEN GEQ VEG. It4G.. S.67E-03 7.25E-02 5.67.E-03 g.25E-03 2.7.4F-0? 5.67E-03.
TFENA;Er< MfAT ING 8.67E-04 I.t'E-02 4.67E-04 t.67E-03 5.44E-03 8.67E-04

MEH•.E, MILK ING 4.36E-03. 4.S9E-02 Q.16E-.03 1.54E-03 5.'0E-03 4.136E-03

TFENAGER TOTALS 2.IIE-02 a.16E-01 1.07E-01 2.40E-02 6,89E-0?2 I.59-EO

AGE PATHWAY wH.RaDy ROME AVG.LlJNG LIVER KMt-eIFY ROnNCHI

ADNL $IN-AL. ?.64E-D1 7.oOE-02 R.ARE-02 4. Ta.E-03 2.27E-0p I.41E-1O
AnflUIT GRliNn 5.. SE -01 5.35E-03 5.35E-03 5.s5F-as 5•34.w-03 5.35F-;93

) ADLLT CL.(UtDr 2.4,5E-03 2.-qsE-o3 2.45E-03 ?.45F-03 2.r4E-OI 2.45E-03
ADOL-T VING. 1..SE-0 9.0O4E-02 4-95E-nl 9.03rF-03 .74*E-02 6.95E-03
AnlJt. t mFAT MNr 1.33E-03 t.TDE-nf I.31E-O3 2.30E-03 .6.80FE-03 1.331E-03
AhtULT MILK TN, 2.0QF-01 2.?11F -0 2.0QE-0* 4.?E-04 2.07E-03 2.0QE-03
................................................--. ..----------------- ------------------
A0111-1 InTALi 2.09F-OP 2.16F-01 1.07F-03 2.LI5E-f? 6.4AE-62 t.sqF-fl1



REG~nl1'~IJNC MiLL RUN I tfloF=I,!L~lSREVO (7/791 nATIE: IS/12/8t
METSFTGrALIIWP. 76-F) -PACE NO. 46E

Tr?4F STEP NUM"EP 1. AFTFP S YFARS nURATInON 1#1 YPS IS... 5.0

NLIMRFR 10 NtMFNFARF4iT GRAZTN,. APEA We .3914. YZ -. 6KIM, ZZ -16.34. fl.TST= .7Kmo IRTYPE=1IO

4fl~5~jQO AMNNIAL PnRlF Cfl#MtTMEN.T. COMPlITED FTIR THIS LICATI.nN, vRFM/Yp

(N A AE PATHWAY WI.4.iIJIy RONE AV4.1.11NG LIVFR.. KInNEY ARONCIP!

I?4FA INT I MAt. I.94F + 0 6.04SFI01 1.61 E*01V 3. 6517+00: 1..69RF+01 0.
C'INFANT G~pI1INn 2. 4;..F-0 t 2.412F-01 2.4?E-01 2.42F.00 2.47E-01 2.42F-01

INF4"T Clout R92-0 8.92E-07 8.92E-07 6.92E-07l 8.92E-01 8.92E-01
C'INFA'IT VF'G.lNG. (1 0. 0 0 0. 0.

INFANAT MEAT INA 0.0. 0, 0. 0. 0
JlF ANT IMILK INA l.GtE+01 I. 345PF+2 1:41E+01 6n.68F+00 2. O?E+.0I 1.41E+01

UIIFAYTTALS 1..61E+01 1..46E+02 S.05E+01 1.06E401 3.74*E+01 1.4IE4ý01

AiE.E PATHWAY WH.RoDY Rfnmt AVA.LUNG LIVEP KIDNEY ARnNCH?

CHUDi 1NHAL. 1.96E+00 6.04E*01 3.6E'IEo1 3.&5E.00 1.64E:+O1 0.
CHILn GrpouJ1 2.42E-01 2 4?E-01 2.42E-01 2.42E-01i 2.'l2Ea-O 2.A211-at

C'cHitt CrlltD 8.92E-07 6:.92E-071 A8.2E-O1 8.9?E-07 6.9PE-07 a3.92F-41
CHIlI) VFG. tfG,. 1. 2SE +oI 1.52F+02 1.2sE4*11 *.1.33E.0 5.68E+f1 1:25E.F01

*CHILI) MEAT 1MG 2.02E+OO 2.52E++01 ?.6?E+OO 3ý.Rff,00 1.17E+41 2.02E+01
0CHILn MITLK ImrG 1.24F+01 1.24E+02 .1.29E+61 4.43E.00 1.56E+01 1.214E+01

------------------------------------------------------------------------------ -------------------------------- --------
CCHILDV TOTALS 2.91.E+01 3..6IE+02 6.37E+Ot 3.OSEF+Ot 1.01r+02 2.76E.0l

A GE PATHWAY WH.NODY o~nmE AVG.LUING LIVER XIDNEY it.RnNCil!
---------------------------------------------------------------------------------------------------------------------------

(A FFNAAER PIHAL. 1.96E+00 6.0O4F+0 3.61F+Ot I.6sf+00 1.69E+01 06
TEENAGER GrOlfl~ft 2.4?E-0t 2.42E-01 2 4?E-01 2.42F-Ot 2.4?E-OI 2..LIF-01

TFENArEP CLOUD II.flE-07 8.9PF-07 8:9;-E-07 8.9e..07 8.9?F-07 8.92F-47

*TFENAIIEQ VEG.ING. 9.6"8E400 1.22E+02 Q.6ftE+00 1.36F+t .4E01 'I..'4Q+t0
TFENAGEQ MFAT IMG 1.44F+00 t,.43E+Ot t.tAE+OO 2.75E.0O 8.93E+00 1.40E+00
TFENArER 4ILK INC, 7.49E+00 1.79E.O 019~O 2.S'E.D0o 8.6RE4.0 7.UqE+(00

TFEAIAGER TOTAL4 2.OAE+.0l 2.80E+02 S.SOE401 2.c?8E+01 7.97E+01 1..MqE+olI

*ArF PA.THWAY wH.RnnIY RONE AVG.LIIUG. LIVER KIDNEY BRflNCI4I
---------------------------------------------------------------------------------------------------- m-----------------------

A.PUL.T I'4HAL. j96:E+00 .6.0.'IF+01 A.&lE+01 5.65E+00 -t.69E.0I 0.

A ADill.T GwiwnD 2.42E-01 2.412E-0t 2.112E-01 2.42F-Ot 2.4J2F-01 2.d2E-0i
ADUJLT CLnUD 8.4?E-07 8.Q?E-07+ 8.97E-07 A.92F-ol 8.9?F-07 A.92E-07
AD)ULT VEG.!NA. .1.19F+01 1.SAE*02 1.19F.40t 1.i&9E*01 4I.4QE+t l.IQE+Ot

*AOUI.1 #.FAT INA. 2.291:400 3.OF0 IF ), 2.2qf.O0D 3. 1OF +60 i.1?f+0t 2.29F.00
ADUL)tT NiI(K PIC 3.61f.+00 3*ApE+O1 .3.61F+0.0 I .OhE.00 3.27F+00 3461F+00

---------------------------------------------------------------------------------------------------------------------------
* ntlTOT ALI_ Z.oftt+01 ?:.A?,E02 S.. a F+0t 1 .37F+01 7.6SE401 t.81E+01



' REInOnN=II NC MILL RIJN 7 CnOEzMTLOOS.REVO (7/79) rDATE: tS/12/81
METSFT=CAI.LLIP, 76-S0 PAGE O. 47

TIME STEP NtlMBER t. AFTER 5 YEARS nURATION IN YPS IS... 5.0

NUtARER 10 NAF=NEAR•EST GRAZING AREA Xv S3KM, YX -. 6 ,9 7 -16.3M, DTSTv .7KM, IRTYPEmlO

(i
TfOTAL AMNII:AL nE CnHMITP4ENT9 COMPUTED FOR THIS LOCATTnM. ?REH/YR

AG. PATHWAY WH.RODY ROME AVG.LIJNG LI VER KID)NEY RRnNCIHi
--------------------------------------------------------------------------------------------------------- --------------- a...

INFAIT INHAL. l.q6F00 6.0AE#O0 3.6IE+0I 3.6SE+0a 1.69EF01 2.16E+0
INFANT GRn•tgn 9.Z0F+0. 9.24E+00 9.20E*O0 9,o2nE.o 9.20F+00 .9.ZE+00
I NF A F4T CLOio 1.02E-02 1. OF-02 .o 0 ?E-02 1.02E+-62 1.02E-02 I.02F-02
INFANT VFGo.IG. 0. 0. 0. 0. 0. 0.
INFANT MEAT ING 0 .. .•0. 0'. 0. OC' IfFANT MILK ING 1.GIE+Ot 1.35E+Oa 1.41E+01 6.68E+00 2.0EO1 1.:IE+01
------ ---------------------------------------------------------------------

INFANT TOTALq 2.53Ee01 2,09E.02 5.94E÷0t 1.9sE+01 4.64E+0I 4.50E+01

AGE PATHWAY wm.PflDY RONE AVG.LIiNG LIVER vIDNEY PRONCHI
---------------------------------- ----------------------------------------------------------- m ------------ ---------------C' CHILD .;NHAL. I496E4O0 6.04E+0I 3.61E+01 $.6E.Ofn 1.B6E+Ot 2.16E!+0

CHILO GPOIfN0. 9..OE+6 9.20F+00 9.20E+00 9.20E+00 9.20E+6O 9,20E+00
CHILD CLOUD I.02-E-02 I.O1E-o0 1.02E-0•? l.02Et-a 1.02E-02 1.02E-02
CHILI) .VEG.I"G. I.PSE+01 i.s2F+02 -. 2SE÷ol I.83F#01 S.68E+Ot 1.2sE+01

* CHILD MEAT ING ?.02E+00 2.54EOt P.02F0O. 3.80E+00 I.TE+61. 2.012E00
CHILD MILK NQ 1.28E+0 !.?46FG02 1-4.12F+0I 4.83.F+00 1.56E÷OI 1.28E+01

CHILD TOTALS 3.A6E÷0O 3.10E+07 76?7E+01 3.98E+0 1.IJOE02 S.82E*0

c. AGE PATHWAY WH. !AoY PANE AVr,.LtlNG LIVER K|INEY BRONCHI
------------------------------------------ ---------------------------------------------------------------------------

TEEnAgER ýINHAL. t.96E+÷O 6.OEO4 3.61E+01 3-.66E.O0 1.69E+61 2.16E+01
TEENAGER GROUND) 9.?OE+O0. 9.20*E+00 9.20E÷00 9.20F+00 9.20E+00 9.20E+00
TFEMAGEP CLAIm i.02E-02 .I.O2E-02 1.02E-02. I.6?E-O0 1.02E-02 t..02E-02
TEENAGER VEG.ING. 9.68E+OO4 I .PPE+02 9.66E+00 1.36E+01 4.GqE+01 9.68F+00

0 TFENAVER MEAT ING 1.49E0O0 1.91EWO0 1.48E40 2.75E+00 8.93E+00 I. 48E÷0
TEENAGER HILK. -mr 7.49E+00 7.79E÷01 7.40E+00 4.55E+00 BA .6e00 7.4QE+O0

------ ---------------------------------------------------------------------------------------------------------------------
) TEOIAGER TOTALS. 2,98E+0I ?.89E+02 6.39E+01 .3.18E+O1 8.87E÷01 4.95E401

AGE PATHWAY W..RODY SOME AVGA.LUNG LIVER K I nEY PONCHT

ADUI.I INHAL. 1.96E+00 6.04*F+6 3.61E+O1 3.6'F+nbO I..69E+Ot 2.I6+E01
AnULT G(Rot#ND 9.20E.00 9.2oE+0. 9.0OE+O0 9.20F400 Q.2AlE+00 9.20E+00

SAnultT CLOtIO 1.oE-O? |.02E-O? t.OpE-02 1.02E-O? l.?EE-02 1.02F-02
AnULT VEG.1NG. l.IQE.b1 1.53E+02 I.IQEfO! 1.49fE+04 4.49F+O t|:.19F+÷O

PAF*T INC 2.?QF+ofl 3.i0AE.0 p.2qEO.O0 3.8OF400 I..12F*0 2.29E+06
ADULT ITLK ING S.61.F#O0 3.P2E+01 3.61F÷00 1.0bE4O0 3.27E+00 3.6tF+00
--------------------------- -- ---------------------------------------------------------------

AIf. TOTAL5R P.98E401 2.0]F+02 h.. 31 F+01: 3.26F + 1 8.i59E+01 4.86E*Qt



REGIDNVINC MILL RUN 7 CnDE=MILDnS,pEVO (7/79) DATE= 15/12/AI
METSFTZQALLUP. 76-80 PAGE NO, 4f

TIME STEP NIOMMER I1 AFTER' S YFAPS nURATION IN YRS IS.... 5.00
NUMMER 11l NAMFUGALLI;P X= -aO*LIKM, Y: .14.8KM, 7: O.0O4, lTST= 25.2KM, IRTYRE=|OD

4' 04CFRIQ0 ANNUAL Dn,4E COMMITMENTS COMPUtTFO FnR THIS LOCATION. MREM/YR

AGE. PATHWAY WH.PnDY ROME AVG.LUNG LIVER sImNEY PRONCHI
--- ------------------------------------------------------------------ ----------------------------------------. e e e e e e e

INFANT INHAL. 4.17E-04 9.46E.-03 3.07E-02 3.24E-04 2.4I6E-03 0.
INFANT GRnjiND 4.7RE-,S 4.20E-05 4028E-05 4.28IE-05 4.2RF-05 4.28E-05
INFAN7T. CLntOu .. 25E-nQ 4.25E-09 1,25E-Oq 1.25E-09 2.o5E-09 t.25E-09
14FANT VEGJ.IAG. 0. 0' ". 0. 0. 0.
SIAFANT MEAT INC 0. o.. .0 . 0'. 0.. 0.
INFANT MILK INC 7.22E-OA .7.58E-03 7.22E-04 2.48E-04 1.2QE-01 7.22E-04
------- ,--------------------- - -- ------------------------------------------------------------ ------------
INFANT TOTALS 1.18E-03 1.71E-0? S.1SE-02 6.15E-na 3.'7qE-03 ?.64E-04

AGE PATHWAY wH.RODy .9OWE AVG.LUNG LIVER viNmEY RnONCHI
-------------------------------------------------- m....a ----------------------- ----------------------------------------------------

CHIL) INHAL. .4.17E-04 9.46E-03 3.07E-02 3.24E-04 2.4&E-03 0.
CHILD GROUND . .2RE-05 .4.2AE-O5 @.ZAE-,5 A.28E-05 4,.20E-05 4.20E-05
CHILD . CLOUD J.25E-09 1.25E-09 1.25E-09 1.25E-09 1.25E-09 . 1.25E-09
CHILf VEFC.ING. 5.52E-Oa 7.61E-03 5.52E.04 6,7RE-04 2.34F-03 5.52E-0a
CHILD MEAT INC 8.37E-05 .I.08E-03 R.37E"05 1.41t-0k 4'.55E-04 8.37E-05C' • CHILI) MILK INC 5.92.E-04 6.ARE-03 5.92E-0 4  1.79E-04. 8.AlE-04 S.92E-04

An ---------------------------. ---------. -------------- ------------------------------------------------------

CHILD TOTALS t.69E-03 2.41E-02 3.20E-02 1.37E-03 5.i7E-03 .. 27E-03

AUE PATHWAY ww.RnDY RONE AVG.LIJNG LIVFR KIOOFY RRONCHI
------ ------------------------- f--------------------------------------------------------------------------------------------------

T' TEENAGER. INNAL. 4.oTE-04 9.46E-03 .3.O07E-02 3._24E-04 2.06E- 03 0.
TEENAGER CRmUNO 4.28E-0o .4.2AE-0.S 4.2E-05 4.28E-05 4.2AE05 4.28E-05
TEENACER CL0 UD .. 1.2E-09 1.2SE-09 t..25E-Oq 1.2SE-Q9 1.25E-09 t.25E-09
TEENAGER VEr.'ING.. 4.08F-04 5.33E-03 ..0AE-04 S.06-04 I.RSE-03 .E-
TFEtIAGE.R MEAT INC S.99E-0 7.9%E-04 gi9.QE-05 1.02E-04 3. 4 qE-04 S.Q9E-05
TEENAGER MILK INC 3.25E-04 3.6aF-n3 3..25E-04 9.15F-05 4.93F-04 3.25E-04

TEENArER TOTALS 1.25E-03 1.13E-O? 3.ISE-02 1.07E-03 5.1QE-03 6.35E.-04

ACE PATHWAY WR.POt)Y AONE AVC.I.UNG LIVER NKINEY FRONCHI

ADULT INHAL. 4.17F-04 qj4bE-03 3..07E-02 3.24F-04 2.4&E-03 0.
A DULT .GOtJNmn .a.AF-05 4.2AE-05 4.28E-os 4.2RE-05 *4.AE-65 4.28F-05
ADULT CLOUD 1.25E-09 . I.rF-09 .I.25E-0Q 1.25E 09 1.25E-09 1.25E-0'
ADULT VEG.T"G. .4.90E-04 A.7E-03 4.90E,04 5.54E-:0 .1.ROE-03 4.9Oc-6A
A ADUlT MEAT IN 9. 11E-01 5.?2E,03 .. QtE-As 1.41E-04 M.3bE-04 9. I:E-O5
A.OULr MILK INC. t.JF-04 I.70E-03 I.SIE-0 4  3.95F-oS 1.84E-04 I.%IET-04

------------------------ ---------------------------- t - ------------------- I-----------------------------
* ~ADULT TOTALS 1.9-3 tRFf~3.15E-f2 1 .10F-03 4.94E-03 7.76F-04



S RECIrJtn=iimcMC LI. RUM 7 cnnF=mTLnnS.REV0 (1/79.) nATF= 15/12/81
.MtTSVT=GALUlJP, 74-90 PAGE NO. aq

TIME STEP NUMHFR t. AFTER 5 YEARS DURATION TN YRS 1S... 5.0

NUP4AFP 11 NAMF=CAI.LUfP Xz -20AKMo Yu -14.8KM* 7: 0.094. fl1ST= 2.?KM, INTYPEt0t

TOTAL ANNIUAL IUiSF COM'4ITMIENTS CDMPUTED FOR THIS LOCATInfN, PREmtYR

AGE PATHWAY *N.nnoy WINE AVG.LuNG. LIVEP KInNEY RPnNCHI4

INFANT INHAL. 4.99F-04 *1.20E-02 3.14E-02 9.77E-04 4I.59E 03 2.22E-01
INFANT GROUIND 4..37E-04' 4.37E-04 4.37F-0fl 4.IyE.00 4.37E:04 4.37F-04
INFANT CILMID 3.90F-03 3.o-3 3.90E-03 3.90F-03 3.90E-03 3.90E-03
IAIfANT .VEG.ING. 0ý 0. 0. 0. 0. 0.
INFANT MEAT IN9G 6.0.O 0. 0. 01.
INFANT M4!1. lUG( 7.70E-04 A.11SE-03 7..70E-0 4  5.621E-04 2.16F-03 7.70F-04

------------------------------------------------------ --------------------------------------------- ----------------
INFANT 117TALjS 5..E0 ARE-02 3.bSt-O? S.RSE-03 1.11;.02 2.27f-ot

AGE.E PATHWAY WHjkO0Y RnNE AVG.LiUNC L VER KIDNEY RRONCHI

(hCH!ID IlIHAL. *0.*FQ-04 1.20E-02 3.14E-02 9. 71C.-0d 4.59E-03 2,22E-0 I

CHILD GROIUND 4.37F-06 4.37E-04 4.37E-0
4  

4.31F-04 4.S7E-04 4.37E-04

CHL)CLO110 3.90E-01 3.qoE-03 3.40E-03 3.40E-as 3.90E-03 3.90E-03.

CHICIILD VEG.INC.. *6.93E.0a 9.84E-03 6.93E.04 1.52E-03 4.89E-01 6.93E-04

CH4ILD M4EAT INC I.JAE-04 1.68E-0.3 1.1t*E-0fl 3.20F.-,04 9.9*7F-04 1.14E-44

1.1CHtLD MILK ING &.,46E-04 7.24E-Oi ib.30E-04 4L.07E-0441SF0 6.30E-04

------------------------------------------------------------------------ --------

CHILD IOIALS 6.a7E-03 3.51E-02 3..7?E-02 I.S6E-03 1.64IE-02. 2.2of-of

ACE PATHWAY inm.RnDY PONJE AVC.LUNC LIVER KIIDNEY 6RnNCHI

-------------------------------------..... o---------------------------------------

tEENArFR. INHALo 4l.99F.04 I02OF-02 S.ILIE.02 9.77E-04 4.SqE-03 2*22F-Oi

TEE~NAGER CIR01114 1.$7E-04 4.47E-04I 4.37E-04 4.1*3F-04 'e.37FE-04 4.379e-fl

7EENAI;ER CL.O110 3.98E-03 3.40lE-03 3.40E-03 3.90F-01 3.90E-03 1.90E.01

TEENAGER vEC.INC. 4386f-014 t.10E-03 4.86E.0l
4  

1.13F-03, 3.83E-03 4I.86F-04

(1TEFNAGE R NFAT INC 7.63E-OS 1116E-03 7.63E-05 2.32E-04 ?7.63F-04 7.63E-05

lEEPArq 14TLI( ING 3.40P:-44 3.,WF-03 3.40E-04 2_14OE-04 8.17E-04 3.40E-04

- - - ------------------------------------------------------------------------ -----

()TEEN.AqEQ TOTALS 5.-InIE-0-3 2.86E-0? 3.6&E-02 6.8SE-03 1.44E-OP 2.27E-01

AEPATHWAY wt4.fioY AnNE AVe,.Lt)Nr L.I.VFR I(ID4FY IRHntiCHI

- - - ------------------------------- ------------------------------------------------

A MIXT -INNAL. f.QQE.O4 I .;!F-0* .3.14E-02 9.77F-04 'u.5qE-03 2.22f-ot

APIALT CGPnif.J '4.31F-04 0.17E-04I 4.37-E-04 4.371F-00 4.17E-04 41.37F-04

oAOULT CLntso 1.90f-.03 A.90FE-03 3.90E-03 3.90F-03 1:90fj-03 3.90F-03

Atl.yVE G .I "G. 9.73F-0~4 S~$E0 .73E-04 1.23E-0l3 3.79E-03 S.73E-04

A ulkt iEAT tie .t3F.oa t.7it-03 1.13P-04 3..19F-046 9.StE-04J 1.13F-04

IDAnutL MILK lkqC I lw-a40 1.UaSFCO3 I SAF-.04. R.RZF-05. 3.24F.-04 tSF0

------------------- ... a---------------------------- ----------------------------

AfDULT fTnTALS 5.614F-03 ~ .2R.AE-02 3.66E-
0

2 6. 915F0-.s 1.aflE-02 .7.O

0



REGILO=I.INC MILL RIJN 7 cnDE:MILDnS,PFVo (7/79) flApT -15112/gi
ýMETSFT=IIALLUP, 7hr,80 PAGE NOl, so

TIME STEP NtIHRER 1, AFTER 5 YFAPS 11URATfION IN .YPS IS.,j. 5.0

NUMRFP la NAMFtRPQIMcS1IFAf TR* PARK Xu -6.AKM, YZ -7.76KM. Z= -4&8.M* DTST~v 9.QKM. IRTYPFptIo

'JOCF014Q ANNIIAL 1)(1.9 COMIMITMENTS rUMPUTED FOR, THIS LOnCATI()M. MRF-M/YP

AGE PAT14WAY V114.9nnY "ONE AYG.LUNG LITVER kIDNFY BRONCHt..

INFANT INHAL. 3.'70F-03 7.15F-02 3.41IE-01 1.31E-()3 1.77E-02 0.
INJFANT GRnlia~ln 4'J F04.6AE-OA 4.601t-04 4:I5E0 .,68..04 MEuuqE.0l, 4.68E-04
TNFANT CLOUID 1.4AE-06 t.JE0 .4AE-06. I AE-01 18E08 1.41AE-68 1.48E-OR.
INFAMT vFG.NG. 0. 0. 0. 0. 0. .
INFANT MEAT INr. 0..0 .0 0. 0.
INFANT MILK ING S.#&RF-03 b.?AE402 .5.6AE-03 1.56L.-03 1.17F-02 56E0

INFANT TOTALS 9*..*8E-03 1.35F-ol 3.47E.o1 3.33E-03 2.94E-02 6.15E-fl3

AC.E PATHWAY WH.MnDY BONE AVC.LIUNG LIVER K(InpNEY "QONCHI

CHILD INHAL. 3.70E-03 7.15E-02 3.41E-01 1.31F-03 t.77E-42 0.
CHILD GROuND dI.6RE-04 fl.6R8E-0' 4.68t-04 4i60-011 I. & RE-0R 4.68E-0G
CHILD) ruflUD 1.URF-all 1.4AE-00 1.48E-08 1.48eE-06 .1 .4A-06 t.4fPE-08
CHILD: VG.I'JG.. 3.97E-03 S.23E-02 3.97E-:03. 'I.2E.-03 I.. finE-02 3.97E-03

Chl)MEAT rmG S..76F.Oa 7.62E-03 5.76E-04* R.86f-0'J 2.99F-03 5*76IF-0LI
CHItO oMILK iNC. 4.39E-03 5.17F-02 4J.39E-05 1.13F-03 7. A2F-0,j 4.39F-03.

Cir.HILI) TOT ALS 1,. 31E-02 I.R.OE-01 3.50E-01 8.050--03 4.44E-02 9.'*0E-03

AfrE PAT14WAY wH.%nDY ROME AVG.LIJNA LIVER KID)NEY ARROCH I
------------------------------------------------------- ---------- ------------- ------- v------------------------------

TEENýAGER INHAL. 3.7,01E-03 7.ISfr-02 3.AflI-O1 11I-0 .77E-02 .0.

TEENAGER CRIIINT 4.601F-04 18.6AE-0'J .4.6PE-0O 4.66E-04J 4.60JE-0fl 4.68E-04.

TEE SAhER CfLnuo t..ORF-fA I 4FlR-04 I.48E-og i.08r-0R t.4AE-08 IMEo

TEENACER VEG.INGI. 2.AAE-03 3.80E-b? 2.64fE-0 3.tgE-01. 1.27F-02 2,84E-03

TFENAGER MEAT ING 11.OL4E-04J S.R4E-113 4.04IE:04 A.43F-0#. a.ZqF-03 4.*04E-04

*TFEENAC*R M~iLK ING A.I E-03 2.7ZE-0p ?.SItE-03 5.94E-04 4.10F-03 .2.31F-03
- - -- - - ---------------------------- -------------- - ------------------

TENAER TTAI.. 9.72E-03 t.U1E-0I 3.47E-012 6.19f,-(3 3.72E.02 6.02E-03

ArlF PATHWAY WH.H'hDy hONE Avc.t uNG lI.Ivu. KIDNEY FlRO'JCHI

---------------------------------------------------------------- --------------

ADUILT IWNAi.. 3. ?4)E-()3 7.I1SEF-02 IA.4E-Ot 1.31E-ol 1.1;;: 02 0.

ADIlil-T GROuIND A.6f~t-04 a.ftRE.0Bo 4.,6AE-04 4.68C-04R 4 6RFf-04 4.68E-04l

MrILIT cuO'ID t.AAE-0.8 t.4Af-4f8 I . SE-06 1.4.E-0O 1:4AE')8 1.4AE-0A

ADULTI VFG.i"G. 3. 15E-C3 a.-SIE-02 3.3SE-01 3.49F.0~3 1.26E-0l2 3 35f-03

ADULk I PAT lUGC 6.0fbF-04 8.24F-0. 6.QAE-0'4 8.86E-04 2.84E-03 6:06F-04

AnULT mTLK INC 1.05E-03 1.23F-0>- i.OSE-03 ?ATE.-04 1.153E-ol 1.05F-03

----------- -------------------------------------------------------------------- 
;

ADULT TI)TALS 0.1RE-03 11.3AF-01 3.'l6E-I'1 6. SOF-03 3.5IF-02 .RE0

(



(' F.GIpmrUIIMC '41.11 RUN 1.cnDE=MTi-DnsREVO (1/79) . ATE: 5128
METSET=GALLUP. 7E6-R0 PAGE NfD.

TIME STEP NIIMRFP I* AFTER 5 YEARS PUPATION IN YRS TS ... 5.O

,NUMBER 12 NAMF=8PQJe4GRTF.Af TP. PARK Vc -63. m Ya. -7.7KM* ? -4R9fiM4 OTST= 9*QKM* IOTYPF=10

TOTAL ANNIIAL nnsE Cr)MW!TM.ENTS COMPlITED FnQ THIS LOCATION. MRFM/YV

AGE PATHWVAY WH.N1uIIy BONE AVG.LUNG LIVER KIDINEY RRONCHI

INFANT INHAL. 3.74E-03 7.27f-02 3.'J1E-01 1.63F-03 1.67F-02 3.61F-01
IMFAfNT 6poi~tin 2.61E-03 2.67F-03 2.671E-03 2.67F-03* 2.67E-03 2.67E-03

C'INFANaT CLOuJO 5.99E-03 5*.94E-03 5.0 9E-0.3 5.99F-tO3 5.44E-03 5 90E-03
INFAMYt VFA.IPJG. 0. 0. 0. 0. 0. 0..
INFANt MFAT ING 0. 0. 0. 0. 0. 0.
INFANU MILK l:NC- g7OE 0F3 6.30F-0l2 5.70E-01 -. i7 1Et-f3 I .I7F-02. 5.70F-03

INFANT TOTALS 1.RIFEop .44E-0 1 3.S6E-61 1.26F-02 3.91E-02 3..76E-01

AGE PATHWAY WH.IIOOV nnNE AvG.tumG tjI.VER KInNFY "pflMc41

C'CHILD I OHAL . 1.74*E03 7.27E-02 3.4.IE-O1 I.3F0 1.67E-02 .3.6l-ftl
CHILI) GRntIND 2.E.7f-os 2.67E-03 2.hitE03 ?j67E-0:3 g.67E-03 2.67F-63
CHILD- cinu PU .99.E-03 5.QQE-03 s.q9E-03 5.99E-03 5.99E-03 S.OqE-03

C'CHILI) VFG.INGJ, a.0OE-fl' 5.37E-02 4.04~E-0l3 4.68E-0-4 I..73E-O2 4.04E-03
CHILD MEAT ING 5.91E-04 7.91F-03 S .9-E-04 9.75F-04 3.?hF-n3 5.91Ei.0A

l CHILD MILK ING. 4.41E-01 S5.2E-02 4.41IE-03 I .24F -03 ?.6E-ý.O3 14.41F-03

CHILD TnrALS 7.I'*V-02 1.95E-ot 3.99E-01 1.72F-02 5.56.E-92 3*79F-o1

C'ArF PA T..MAY WH.BftOY ROME AVr.LUNG tIvER KIDNEY AROnCHI

T.EENIGF.R INHAL. .3.74E-03 7621F- .02 1.41E-01 . 1.63E-0.3 1.87E-fl? 3.6tc-a1
lTEFFNAr.FP Gq .nNp 2.61E..03 2.67F-~01 2.67E-03 2.67E-03 2.471F03 2.67f,03

TFE.NAPF.D CLOODI 5.QQE-03t 5.90F-03s 'i.Q9E-n3 r,.9qe-03 S.Q99-03 s.QQE-03
TEEN AGDa V .I NG. ?.ARE-01 3.A*E-t)2 2.88E-03 3.A4st-03 1.36E-02 2.SAF-0.3

C.;TEIENAGEDO fFAT INA £*.1?f-04 S.6?E-fl3 4.1?E-0l' %..06F-04 2.56F-03 41.12E-0LI
TEENAGER M4ILK IN4G 2.wF-OA 2.74F-02 2.32E-03 6.5.3f-04 4.29E-03 2.32E-03:

------------------------------------------------------------------.------- m--------------------------
*TFENACER ITnT AL 1-31 ~ -0 1.e3E-01 3.S6E-01 1 t.SAE 2 It.?AE-02 1.76E-O1

AGE PATHWAY i-ý-ny RONE AVG.LWJG, 1. 1 v F. K(IONEY. BIRONCHI

A DUlT 7 N41AL. 3. ? /OF.-fl) 7.2TE-02 3.".1E-01 .. 1 .61EO03 I.RTE-02 3.AlE-ot

AMMIL GflflllNfu2bn ~ 2.67f.-03 2.67E-0l3 2.61E-03 2.6ME-01 2.67E-03
AFDULT cUlJJ)i 5.1)9f-03 S.49E-03 5.90E-03 5.99Fef03 S.QQEO03 5*99F-03
AnUlTI VFC.Ijr,. 1.3QF.-03 4s.61E-02 3i3qE-03 S.AIF-01 1.35E-02 3.39E-03
40111.1 MEFAT ING '~17F-6'i R.5t.Efln 6.17E-0 974-0 3.tE-03 6.17F-04

----------------------------------------------------------------------- -----------

AOQLT TOTALS :t . 7 "- --(V J.IIRF-ft 3 .51 F - A It.SLF-02. 4 .S 6F,- n21. 3'.T -0



RtrI-lN"UH C "ILL . 91' 7 COQE=141t.l)O$,REV0 (7/791) DATEg IS/12/81
.NETSET=nALLUP, 7h-AO PAGE NO. 52

TIME STEP NUMBFR I., AFTFR S YEARS DURATIlN IN Y.0 Is... 5.0

NUOREP 13 NAME=NAVAJO GRA7ING AREA X= .7KM. Y . .7TK4, Zz O.O.M. flTS.Tz 1.0KM, IRTYPE:-0

40CFRtQO ArlNItAI. fnSE COMMITUENTS COMPUTED FnR THIS LIOCATION. PRMEP 40YP

AGE PATHWAY " H.8ODY RONE AVG.LUNG LIVER KIDNEY BROnCHI

INFANT "."8.0200, .r01 3.35E-01 2.13""" 0."
HnFAefT ' .pntion 4.69E-02 3.09F-02 4.109E-02 4*09V-IO 4.09E-O2 4.09E-.02

INFANT CLUtD M."SE0-07 8.OE-07 8.OSE-07 A.SOE-07 8.OSE-07 A.0SE-07
1IFA•T. VEG.ING. 0. 0. 0. 0. 0. 0.
INFANT MEAT IJM 0 O.0•.0. 0.. 0. 0.
IMFAIUT MILK INC. 1.23E+60 I.??I+01 1.23E+00 5.20-0.1 1.92E+00 1.23E#00
------------------------------------------------------------------------------------------------------------------- -
INF1NT TOTALS 1.60Eo0 2.:03E+01 .IIE+01. P0.96E-01 ,.1OF0oo 1.276E4O

AGE PATHWAY WH.Rn19 RTINE AVG.LUNG LIVER KIDNEY BRONCHI

CHIl.0) INHAL.. 3.28E-0t A8.0?.F.O0 1.98E*01* 1.35E-01 2.123E+00 0.
CHII-) GROUND 4.09E-62 4.09F-02 o.0QE-02 4.09E-02 j-.OoF-O 4.09E-02
CHILI) CLOUD. 8.0RE-07 8.05F-07 6.0O4E-67 8.0°SE-07 8.05E-07 8.05E-07
CHILD VFG.INlE. 1.0E60 1.27+EO1 1.04E+O0 1.42F.*00 4.57+00 1.4•E÷00
CHILD MEAT IfIG 1.63E-01 2.0;7E+00 1.63E-01 2.96F-01 9.22E-0.1 1.63f-01
CHILD 4INK 1MG I.0tiE*Q0 1.09E+01 1.086E*01 3.76E-0I. 1.41E+00 1.0F*00

------------------------------------- ---------------------------------- I ---------------------------------------------
CHILD TOTALS 2.65t+00 3.3A6+01 2.2IEf01 Z.476,00 9.04A+00 2.32E+00

AGE "PATIIAY WH.RnDY BWINE AVG-.LUNn LIVER i.INEY aRONCHI

IEE-IArER INHAL. 3.286E-01 .02EE00 1.9RE+01 3.35F-61 2.13E*00 0.
1.EE.NAGER GROUND q4.09F-0 4.69F-02 4.09F-02 4.09F-02 .4.O0E-02 4.09F-02
1EEMAGE0 CLO1D 8.05F-07 8.0O6-07.,o A .05E-07 8.056-07 8.05E-07 8.0s-07
TEENAGER V.EG. IMG. 7.48E-01 I.OIE*O 7.88E-01 1.O6F.O0 3.6ý2+00 7.8AF-01
TEENAGE4 HEAT Ifur l.t9E-01 I,%6E+00 1.19E-01 2.1SF-01 7.07E-01 i.196-ol
TEENAnER MILK IN4r 6.15W-01 6.SAE+O0 6.15E-01 1.946-O0 7.47F-01 6.156-01
---------------------------------------- ---------------------------------------------------------------------------

tFENAGER r.TAAL 1.A!9E+nO 2.6&3F+0i 2.tE,÷01 i.a5E+O0 7I.8E+00 1.56E+00

ArE PA9 TlHAV WS.ROOY BF0mu AVG.LUNG' LIVEP KInHEY RPONCHI
---------------------------- w ---------------------------------- ---------------------------------------------------------

ADULT INHAL. 3.28E-01 8.02E0n0 i.98E601 3.A5E-01 2.13F+00 0.
ADULT GROUND 4.09E-O 4.09o-02 4.0oE-02 4.OOE-02 4.09E-02 4.09E-02
AIM)JLI CL0I11) 8.05F-01 8.05F-67 A.096-07 R.05E-07 8.06E-07 R.OSE-07
ADfLT Fn. I G. Q.h26E-0I I.?SF.o 9.62E-01 I.16,E+00 1.6IE+O0 9.62E-01
ADUL.T HEAT ING t.81E-•l 2.43F*04 1.3F-al 2.9fiF-01 8.84E-01 1.83F-st
ADULT HILY ING 2.93F-0.1 3. 1.'%F 2.+0-0l 1.256-n0 ?.95E-01 2.93F-01

------------------------------------------------------------------------------------------------------------------------------
AntlLt TMALS I.AtF000 2.616E+o1 2.t3E.0I 1.9?6+00 6.916E+06 1.48F+00



REnIOIlNNIC MILL QtM 7 cl!DEmMtLpn9,QEvo (7/79) DATER 15/12/81
METSETmGALLUP. 16-RO PAGE NO. 53

TIME STEP NUMHFR t, AFTER 5 YEARS niRAYJON IN VRS 1s... 5.0

1NUMOER 13 NAt4EN=AVA.in GUAZING AREA X: oT*7, Ye .7KM, Zx D.OM. 01ST= 1,OKM, TRTvPfiO

TOTAL ANNIIAL DOSE COMMITMENTS COMPUTED FOR THIS LnCATTOn, .mE1yjiYW

. AGE PATHWAY W..HODY nONE AVG.LUNC LIVER KIDNEY BRONCHI
---------------------------------- a ------------------------------- ----------------------------------------------------------
INFANT INHAL. 3j28E-01 8.02E00 I.9RE+qt 3.35E-Ot 2.13E+00 2,51E÷01
INFANT GROIMNO 7.4E-01 7.480E-01 I.LIAE-01 7.48E-01 7.4AE-01 7.48F-O0

C' INFANT CLOUtf S.IME-02 S.IQE-02 5.0QE-02 5.1QE-02. 5.I*QE-02 S.19E-02
INFANT VEG..ING. 0. .0. 0. 0. 0. 0.
INFANT MEAT INC 0. 0. 0. 0. 0. 0.
IN INFA NT MILK ING 1.23E+00 I.22E*01 1.23E+00 S.20F-o1 1.927E+06 1.23F?.00-- ------- - ------------------------- f ---------------------------- ------------------------- I --------------SINFANT TOTALS 2.36E+00 2.11E÷01 2.tIE+O. 1.66E400 4.86E+00 2.77E÷0!.

AGE PATHWAY MH.BfnY RONE AVG.LLING LIVER. .KII)NNY BRONCHI
-------------------------------------------- ----------------------- --------------------------------- --------------------

C' CI-D INHAL. 3.2BE-0t 8.O 2E +0 t .RE÷01 3..35E-01 2.tlIE+06 2.57E70F
CHILD GROUMND 7.48E-01 7.4RE-01 7148E-0.1 7.48F-O 7,48E-'l 7.48E-01
CHILD CLO!ID 5.IQE-09 5.1qE-02 5.IQE-02 5.1QE-02 S.IqE-02 5.0CE-O2
CP4 C41D VEG.ING. 1.04E+00 1.2T7F01 1.04E*O0 .1.42F,00 i.57E+00 1.04E+00
CHILD 1EAT ING 1.63E-01 2.07E+00 1.63E-01 2.9E6-0 .9.2pE-0.I l.63E-O

.4 CH4ILD MILK ING 1.OkE+00 1.0'qE÷0 t,0AE+00 3.76E-01 1.AtE00 1.OE.00

CMII.) TOTALS 3.40E+00 3.45E*01 2.2QE+0t 3.23'E+00 9.*AAE00 2.BBE+0I

(A PATHWAY. WH.ROOY RONE AVG.LUNG LIVER KI|NEY BRONCHI
.... ;----------------------------------------------------------------------------------------------.

rFFNAeF4 I!NHAL. 1.?BE-41 S..02E+00 t.9RE+.0l 1.35E-Ot 2.t.E+0O 2.s7E+0l
• TFENAGEP GRswomn 7.-4E-0o 7. 'E- A -. APE-0I 7.4I8E-0 7,o4E-01 7.48E-01

TEEHAGER CLOUID 5.1QE-02 5.19F-02 5.19E-02 %.IQE-6 . 5.IqF-02 5.t9E-o2
TEFNAGER VEG.ING. 7.AAE-O! 0i. E+0o 7.88E-01 1.06F+00 3.62E+00 7.88E-01
TEENArER fRFAT INA I.tQEAt I.S6E+00 1.IQE-0l 2.15F-0l 7.07E-0.l .I-9E-Ot
TEENAGER MILK TuG 6.15E-01 6.RE+00. 6.j5E-0t 1.98E-01 1.R7E-0t 6.ISE-01

TEENACER TIOTALS 2.65E+40 2.70E+0I 2.2IE÷01 2.61-E+00 8.04EF00 2.80Fo01

ACE PATHWAY WH.R*1DY BONE AVn.LUNG LIVFP KIPNEY -RnfNCHI

AILT INHAL.. 3.,AE-01 R.0?E÷00o t.q8E÷0! 3.35F-O1 2.14F +00 2.57E 01
AI),JI T GPntjinO 7.44RE-01 7.4$ME-OI 7.4BE-01 7.49F-At 7.48E-0I 7.48E-01

0 ADU. ICLOIJD S.IQE-02 5.tQF-n2 5.*QE-02 S.QE-02 .S.19E-02 S.IQE-02
AntJLT VFr..IN•.. 9.hpE-01 1.25|E01t 9.6E-:o1 t.IbE++O 3.614E00 9.62E-0I
AfILT MFAT TNA I tAE-04 2 , 4E+f0 *t.RE-o0 1.96F-01 A.RdE-01 *1.81E-O0

. AnDILT MILK INP ?.9•F-n 3. IF+0O 2.03E-61 R.w5E-02 ?.QSE-0I 2.Q3E-O!

AntlJ.T TOTALS 2.57F+00 2.6QFfl 2.20F. +01 2.67F +00 7.72E+00 2.79E+O!



HETSET=GALLUP, 76-R0 PACE NO. SA
TIME STEP NUMFR 1, AFTER S YFAR. nlIJRATION IN YRS I3... 5,0

NUMRFP 14 NAME=NEXT NEAREST RESTIFN YW -.OK0. YZ 1.3KM,7Z: 12.2M. DIRT= 1.3KM, TRTYPFIO"

40CFRIC.0 ANHUAL Dn9E COmMITMFNTS rilmPUTED FDA THIS LOCATIn. MREM/YR

AGE PATHWAY WH"8.IDY. RONE .AVGLUNG LIVER KInNFY BRnNCHT

INFANT INHAL. 2.73F-a1 5.21E+00 2.5'E4VOI 941AE-02 1.2AE+00 0.
INFANT GRU1IND 3.5EE-02 3.56E-02 3.96E-02 3.56F-0? 3.56E-02 3.S6E-02
INFANT CLoUiin I. IE-06 I.o IE-06 I.ItE-OA I.IIE-06 t.tIE-06 1.I1E-0h
INFANT VFG. ING, 0. 0. 0. 0. o. 0."

INFANT MEAT ING 0. 0. 0. 0. 0, 0.
INFAMT MTLKi INO 4.StE-01 4.Q3F,)00 4.SIE-0I 1.23E-01 8.63E-0t 4.StF-01

INFANT TOTALS 7.4qE-0l 1.fl?F+01 2.SgE401 2.48E-01 2.IAF.00 4.86E-01

AGE PATHWAY WH.HOOY AnnE AVG.LUNG LIVER KIDNEY PRRNCHI

CHItD INHAL. 2.73E-01 5.21E÷00 2,5aE401 A.qAE-02 1.29E+00 0.
CHILD GROUND $.56E-0o 3.56E-02 1.56E-Op 3.56E-02 3.56E-02 3.56E-02
CHIL0) CLOUD I. iE-06 1.IIE--E 1.ttE-06 I.I1E-Oh I.ItE 06 1.IF-06
CHILD. VFn.ING. 3.tLF-01 4.15E÷00 3.IRE-Ot 3.36E-03 t.25E.On 3.16F-01
CHILD MEAT ING 4.63E-02.. 6.06.OE-OI 4.63:E-02 6.9AE-02 2.35E-Ot 4.63E-02
CHULD MILK INC 3.52E-411 4.AQE+00 3.S2E-dl R.88E-02 S.64EOt 3.52E-01

- -1- - -..........--.---- -------------------- - ------------------------------------------................
03 CH[LD TOTALS I.OZE+O0 I.1tE+01 .6tE*0 6.2OE-O1 3.37E+OO 7.SIE-0t

AGE PATHWAY WH.RODY RsNE AVG.LUNG LIVEP KINNEY BRONCHI
----------------------------------- I------------------------------ -------------------------------------------

TEENAGER INHAL. 2.73E-01 5.:2tE+00 2.54E+01 8.94E-02 t.2REOO0 0.
TEENAGER GRtuND 3.56E-02 3,'sE-02 3.s6E-02 3.56E-02 3.s6E-02 3.56E-02
TEFNArER CLninI I.tIE-06 I.t1E-0& t.tlE-06 1.iEt-06 I.IIE-06 I.lIE-06

T EENAgtF VEr.I?4G. Z.29F-nl 3.O4E+O0 .2.29E-01 P.StE-01 9.91E-01 2.2qE-OI
TEENAGER MEAT ING 3.2TE-02 4.36E-0t 3.27E.-02 5.06E-02 . 1.80E-01 3.a7F-.02
TFENAGER MIL K INC t.RAE-0o 2.s.EO.0 1.86E-O1 ,.48F-02 3.I6E-01 1.86E-O0
----------------------------------------- ----------------------------- -------- m ------------------------------------------
TEENAGE TOTALS 7.%7F-01 I.OQE÷O 2.SRE.Ot '.73E-Ot 2.RIE,00 4.ROE-0I

AGE PATHWAY WH.AnDY AFnNE AVG.LUNG IVER KIDNEY .RIpnNCHI
---------------------------------------------- ------------------- I --------------------------------------------------------

AnULT INHAL. 2.73E-01 5.21E+00 2.54E+01 8.94E-02 t.2AE400 0.

AnULtr GROUINO 3.56E-02 3.S5E-02 3.5&E-0? 3.56E-02 3.5&E-02 3.56F-02
ADULT CLOUD t.IIE-O0 l.IIE-06 I.IE-04% 1.IlE-Oh 1.IIF-6 t.IIE-06
AnULtT VEG.ING. 2.72E-01 3.62F*00 2.7?E-0 2.7SF-0! 9.87F-01 2.72E-01
ADnULT MFAT riG 4.Q2E-02 6.61E-01 *.9PE-O? 64QRF-02 2.2SF-oi 4.qF-02
ADULJT HTLK ING R.S3E-02 9.RqE-O! 4.S5EwO2 1.5E-02 !.19F-0, B.SSF-02
------------------ ------------------------------------------- ----------------------------------------------

AD!JLT TOTALS 7.11E-OI t.oSE+Ot .2.SRE4OI 4.89EE-f)t 2.6SE+0O 4.42F-O0



c% REGOnm=IJNC MILL PRuM 7 .CohE=MILnnq.REV0 (7/79) DATE= 15111~81
METSETZGALLIIP. 74-040 'PAGE NO. 55

TIME STEP NUMRIER to AFTER 5. YEARS flURATION IN YRS 1S... 5.0-

NUMAFR 141 NAMFZNF~t NFAqEST RESII)EN Wo -.09M, Y= t.3KMs Z IP.24, flTST= 1.3KM. TRTYP~vI0

-TnTAL ANN114L DOSE COM4TTMENT9 cflmPUTED FOR THIS LnCATinN. -REM/YP

AG.E PATHWVAY WH.BoDy ROME, AVG.LUNG LIVER vInNEY . RONCHT

INFA14T INHAL. 2.?3f-0i S.?IE+00 2.5'Ei+01 .1t.9"E-02 i1.2AE400 1.R3E,0
INFANT GROIuND 2.14E-flI 2.14IE-Of 2.t4E-01 2.I'4E-o~t 2.t4E-01 2.14F-01
INFANT cifuniD 5.66F-OZ S.6I6E-02 5-.66E-02 S 66F-02 5.66E-02 5-.66E-02
INFANT VFt;.ING*. 0. 0. 0. 0: * 0.
INFANT MEAT INA 0. 0. .0. 0. 0. 0.
INFANT MILK INC. 4.SF+S.93E+00 G.51E-ol .1.23E-01 R.63E-ni 4.51F-01

INFANT TOTAL9 9.Q'IE-Ot 1.04E+01 2.6tE*01 'i.83E-01 2.42E+00 i*.SOE+OI

AGE PATHWiAY wu4.RnDY AnNE AVC.LUNG LIVER KInNEY RRONCHT
-------------------------------------------------------------------------------------------- m--------------------- ----------

CCHILD) INHAL. 2.71E-Ot 5..21E+00. 2.54E+01 8.96E-0.2 t.28EGOo 1.43F401
CHILD) GROOND Z..11II-01 2.14E-01 2.tAE-0I 2..1t4E-,0I 2.14E-01 .LE0
CHILD CLOUD) S.66E-02 5,6'6E-02 5.66E-02 5.66E-02 .6.2 S.6AE-02
CHILI) VEG.ING. I.SSE-01 4.15F+0lO 3.IAE-01 3.34F-01.. t .215EO06 3.. ISaE- 0
CHILD 14EAT ING 4.63E-02 6.06E-01 4.43E-02 6.99E-02 2.3RE-Ot 4.63F-02
CHILD) MILK ING 3.4?E-O1 4fQE0 3.52E-01 AiI39E-02 S.6.5E-0t 3.52E-m01L'kC- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
CHILD TOTALS 1.2&F+tlO 1.'13E+.oI 2.63E+01 A.5se-0I 3.61IE+90 1.53E401

ArF PATH4WAY .WH.Rnny ROME AVC.LUNG LIVER KIDNEY RRIINCHI
--------------------------------------------------------------------------- ------------------ -----------------------------
TEENAnER .IN HAI.. 2.73F-0*1 S.; iE.00 2.5a4E*01 8.96AE-02 1. 2NE+00 i.A3F.0i

C * TENArE.R GROOND 2. 1 E-0.t 2.10E-01 2.1AE-0I '2.t.4E-01 2. t4E -.0.1 2.14E-01
TFENeiGEQ CLntuD s.66E-&Z 5.66F-02 5.66E-02 S.b6-02 5.66E.-02 5.66F-02
TEENAGER VEG.!NG.. 2.29E-oi 3.64E+00 2.2qE-01 .2.51F-0.t 9.92E-01 ~ 2E0

C.IFENAGER MEAT 14r. 3.27E-02 '4.36E-0I 3.Z7E-02 S.07E-02 t.S0.E-ol 3.27F-02
TEFFIACER MILK ING J.A&-O1 2. 1 E+00O t.46E-O1 4.68F-02 3.1 SAF-04 1,86E-01
-------------------------------------------------------------------.--------------------------------

.TEFuJArEP TOTALS 4.Q?E-A*I I.tIE+Ot 2.6tE*01 70E0 3.n'4E.oo 1.5Df+0l

Ar.E PATHWAY W."nIlfy OnmE AVG.LUMG LIVER KfnNFY HPOINCHI

A.IL t INHAt.. 2.Mmo-0 s-pt E0oo P,5AE+0t A.96F-02 I.2AE+00 t .3F+01
AD ILl GROUliND 2.IOV-Ql 2.14E-i 2.14-01 2.14E- 101 2.15F.-01 2.1'JE-01

C) ADULT CLnoD 5.6&F-02 S..AAE-02 5.46tE-62 5.66E-Oi 5.66E-Oa 5.66F-02
ArDULT VEG. ING. 2.7?E-ofl 3, 62E.+00 2.72E-01 2.75F-flt 9.87E-0I 2.7?E-fll
ADULT MEAT 1MG 4.9?E-02 h.63E-0.1 4.92E-02 .6.99F-42 a.2rE-01 fl.q2E-02
AnULT MILK 1MG 9.53F-02 9.149F-ol 8SE0 .9sE-fl2 i.SRE-01 8.51E-02

A( . II- VITALS Q.4 . . -01 IAAPF+6t 2.60E+01 7.RA.flE0 2.RR.+00 I.Sor at



PAETSFT=GALLIJP. 76-AO PAGE NO. 56

TIME STEP NUM8ER 2s AFTFR 20 YEARS OiURATION IN YRS IS... IS.0

CO)NCEMITRATTnN DATA FOR THE N DIRECTION. THEtA EQUALS 0.0 AFnRFES

TnTAL AIR CnmCENTRATTINS. PCT/M3..AND WL
XpHn, Km 11-23A TH-230 RA,-2P PE-210 RN-222 PO-218 P6-214 81-214 PR-210 WL

-------------------ft -------------------------- I ------------------------ ------------------ --------------- ---- ------------------
1.5 6.n57E-01 3.A23F-04 I.SSE-OA 1.904E-04 1.9.07E+01 1.871E*01 9.960E,00 4.SZOF+00 3.738E-06 6.663E-05
2.5 3.3AF.-O .1.96QF-04 7.816E-05 .Q.ORE-o5 8.936E÷00 R.878E+00 6.383E.00 4.t56E+0O 6.422E-06 S.7O1E-05
3.5 J.A4RA-0, 0,L44E-04 4.95iE-05 6,378E-05. S.S27E+00 5.51tEi00 A.534.E+00 3.526E+00 8.48BE-06 4.182E-05
4.s 1.10')F-' 8.63E-O5 3.446E-05 A.'45E-05 3.901E+00 3.89#E+00 3.035r#0o 2.939E+00 9.98SE-Ob 3.239E-05
7.5 3.390E-0'0 3.Q0SE-05 1.541E-05 2.0 1*0E-05 I.981E+00. I 982E+00 1.RsE+o00 i.787E+00 1.238E-05 1.2?7E-0S
15.0 5.Q1qEr05 I..5IE-05 S.007E-06 6.606E-06 8.3Q7E-01 A.';02E-01 8.303E-0t A.157E-ot 1.385E-05 AJA8, E-06
25.0 1.864E.-05 .P46E-06 2.121E-06 2.107E-06 U.59PE-01 Y.595E-01 4.59E-&1I I.S74E-0 1.UIIE-05 4.Sof-06
35.0 Q.350E-06 2.98E"E06 1.19SE-O6 I.S3E-06 3.089E-01 3.091E-01 3.1O0E-01 3,.403E-01 I.404E-O5 3.04SE-06
4S.0 5.65E-06 1.99ZE-06 7.98UE-07 1.05AE-06 2.291E-01 2.293E-01 2,303E-0t 2.308F-01 1.389E-05 2.265E-06
55.0 3.738E-0.6 1.414E-06 5.666E-07 7.416E-07 1.791E-o0 1.798E-01 1.:07E-01 1.413E-01 1.371E-0S t.77TE-06
65.0 ?.587F-06 t.nISE-06 4.079E-07 5.413F-07 I.46ZE-0t 1.462E-01 1.A7OE-01 1.4.75E-.0! . 352E-0S 1.446E-06
75.0 I.A39E-06 7.308F-07 2.QZQE-07 3.AR6E-01 -01 1.220E-01 1.226E-01 1.23tE-01 1.331E-05 1.206E-06

CROUND SURFACE CnNCENTRATIONS, PCI/M2
KRH•o KM 11-2.38 TH-230 RA-226 PO-210 RN-?22 PO-2t1 P8-?t14 9-210 PR-210
----------------------------------------- r ------------------------------ ----------------------------- ----------- ----------

1.5 2.127E+04 6.ABSE+03 2.716E+03 2.716E+03 2.716E,03 2.731E+03 2.731E+03 2.731E+03 4.669E.00
2.5 t.165E+04 3.335F03 1.326E+03 t.324E+03 1.326E+03 1.333E.03 1.333E+03 1.333E+03 8.022E+00
3.5 6,469E+O3 2.047E+03 8.151E+02 6.4tsE+02 8.151E+02 A.t9SE+02 8.19QE02 P.195E+02 1.060E+01
4.5 1.886E+03 1.388E+O. 5.52QEO2 .S2QE+02 5.529E,02 5.S60E+02 5.SbOE+02 S.560.E,02 1.207EO1
7.5 1.206E+03 5.,91'E+n0 2.357E+l2, 2.357E+02 2.357E+02 2,373F+02 2.373F+02 2.373E+02 1IS46E+0.i

C) 1s.0 2.16IE+02 1.671E*02 6.663E÷0i 6,663E+01 6.663E+01 6.730E+01 6.730E-0t 6.730E+01 1.730E+01

25.0 6.866E,0.1 6.239E*0] 2.490E+01 2,Q90E+01 2.490E*01 2.526E+01 2,5?6E÷01 2.S2bE+01 1.763F.01
35.0 A.u16E*01 3.155E+0l 1.2 71E+.I 1.271tF+01 1.21tE.01 1.29&EE÷0 t.296E+01 I.296F+01 1.75E+0t
45.0 2.073E+01 1.961E+01 7.827F+00 7.8?7E*00 7.827E+00 A,00E.00 8.OOAE+00 8.008E+00 1,736F÷01
55.0 1.36RE.1O 1.307E+01 5.216E+00 5.2t6E+00. 5.216E+00 5.359F+00 5.35WE+00 5.359F4+f0 1.713F+01
65.0 9. 4%E÷On 1.963E+00 3.578E+00 3.516E+00 3.578E+00 3.694EE÷00 3.694F+00 3.694E+00 i.88F+01
75.0 6. 4AE÷00 6,.2022E40o 2.476E+(10 2.476E+00 2.476E÷00 2.573E+00 2.573Eon 2.513E÷O0 1.663E+0l

TnTAL DEPOSITION RATES. PCI/M2-SEC
YRHO. KM U-238 TH-230 R A-•6 PR-210

-------------- ---------------------------------------------------------------
1.5 6.277E-0S 2.04IE-05 A.09DE-06 1.0'5E-as
2.S 3.43AF-05 9.894E-06 3.950E-06 5.206E-06
3.5 1.QnQE-05 6.073E-06 2.420E-06 3.225E-0E
4*.5 *.1.147F-05 '5.117E-06 i.6L*7E-06 2.203E-06
7.5 3.559E-06 1.75E!-06 7.019E-07 Q.•50F-07

15.0 6.376E.-07 4.95UE-01 1.984E-O7 3.0t*5E-07
7S.0 2.027E-07 1.850V-07 7.41IF-08 t.4O7F-07
35.0 1.014E-07 q.44'E-08 3._783F-08 9.23SE-0O
41.0 21O. -A0, 5.811F-OS 2.329E-08 726bIE-0A
~s .0 U.04Fl'OE-o 3.87ZE-08 I rr2E-()' 6:175F-09
65.0 2.78AF-08 2.656E-08 1.0bhi-08 5..169E-os
Is.0 l.q7'F-08 I.A3WE-os 7.3h4F-09 4.97?E-08



O PE rECnII:INC 4I11 RlIN 7 CO)F=MTLonf5PEVO (7/791 hATEa 15/12/1l
MET3FT=GALLUP, 76-90 PACE NO. S7

TIME STEP N1114ER 2. AFTER 20 YEARS DURATION IN YOS Is... 151.0

COiNCEN1TRATION DATA FOR THF ENE OTRECTION. THETA E•UALS 67.51 DFGREPF

TnTAL AIR CnNCENTRATIONS, PC t/l3. AND WL
Xan,1 Km 0-)38 TH-230 qs-226, ýP-210.. RN-22?A Po-2ta PR-21A 1,,1,4 PR-210 WI

•,• .- - - - - - - - - m ... . ... .. .• .. ... . . . , .. - - - - - - - - - - - - - -

1.5 7.iI3tE-03 5.779E-03 Z.321E-0i 3.09 6E-03 2.704E401 2.566E.01 1t.I6AEOt 4.62tE*Ol0 3.1JSE-06 1.029F-04

2.S 3 .4.16F.- 03 3..116F-03 I 2,2 I F-O3 5 .669E-03 .O913e.o 1 .0.69E+01 6.970E+00 4.2122E.O.0 5..702C.-06 .6.209F.65
C 3.5 2.1SE-03 1.716E-05 . -0u 9.164E804 6.275E+00 6.203F#00 A.745E_+Oo 3.527E+00 7.661E-06 A.36IF-05

405 1.319E-03 I.iOAF-03 4.4310-04 5.404E-64 .2.S4*E9O '.22qE+oo 3.51pOfO 2.91?E+00 4.06EE-06 3.30AE-05
7.5 U.06SF-0i 0.469E-0o t.793E-0' 2.389E-0a 2j.o2E+00 2.o070E00 I..895E*00 1.761E+0o 0 .150E-05 i.63IF-05

0 1q.0 Q.972E-05 1.2Q6E-04 5.196E-os 6.q2'4E-o5 8.f23E-01 6.42SF-O 8.18OF-41 7..92.E-ot t.288E-05 ?7.T97E-06
2S.0 3.75aE-os 5.26ht-09 2,111E-05 2.81IE-05 4.502E-01 4.50SE-01 4.4A6E-ol 4a.40E-01 1.30SE-O5 4.374F-06

35.0 ?.04*9E-05 P.90?E-OS l1:16E-05 1.551E-65 2.990E-01 2.992F-01 2.990F-01 2.97SF-OF1 l.92E-05 2.910E-66

CI 45.0 l. W5E-o.0 1.9I6F-05 7.687F-06 .. 0)?LE-0S 2.20F-0!I ?.206F-01 2.211F-01 .20QE-01- I.275E-05 2.172E-06

55.0 .9.251E-06 1.362E-05 SAA4SE-06 T. 210ffe06 I. T t, F- 0 t, .72'3E-01 1.73IE-Ot t.733F-ol 1.256F-65 1.7 0Ot-06

65.0 6.bb'IE-06 9.R7E-o 3.9SOF-06 *5.263E-06 1.396E-01 1.397E-01 1804E-.O1 1.407E-ot 1.237E-05 1.390E-06

s75.0 4.871E-06 7.oqsF-06 2.1RUSE-06 3.7OaE-06 .160E-01 ,1.61E-Ot 1.166E-Ot .1i70E-Ot I.217E-O5 i.147F-o6

GROUND SURFACE. CnNCENTRAT.TnNs, PCIt/2
C KRHO., X4 U-238 TH-2130 PA-226 PA-210 RN-2?2 pn-218 PA-214 .1-214 PA-?1o

---------------------------------------------------------------------------------------------------------------------------------------
1.5 $.463E+f4 1.tO3E+OS 4.L13.F+04 4.13F+o04 4.413E+04 i.41S0440 j a.a1.Sf+o0 4.41E+04 3.891E+00

C2.5 :1..P9tE4.04 5.743uE+04 2.798'f+04 2.298F+04 2.P94E+0.4 2.299F+04 2.?99F+04a ?. .99F+04 7.123F+00

3.5 J.n'5E+O4 3.07?E+oa t.229.E+04 t.Q9Et04 1.229 E+08 1.?2QF4:L 1.220E+04 1.229F+04 9.51O.F*00
'.5 6.3565E+0 1.42AE+04 .. 7 esF.+3 7.1083.03 7,70AE+03 7.712E03 7.712EC03 7.71?E+03 1.135f+ot

7.5 2.25E+t)0 71.3.SE÷n3 2.+36V.03 2.036E+.03 2.936EOi0 2P.931F*03 2.937F.+03 2.937E+03 1.436F+O0
15.0 S.tb7E+02 1.QOOF,+03 7.SROE9.02 7.590t+02 7.590E+02 7.591E+02 7.597E+02 7.5q7E÷02: 1.609F O1

25.0 1.8Q'3F+O 6.90L*E+02 P.158FF42 2.?SAE+02 12.750Fe02 2.76.1F40'2 ?.7.61E.0Z 2.761IE+02 1.630F.01

35.0 lI.OlE+o0 3.483E+02 1.:391EF+0 ? .391E+02 i.391E+02 1.394F+02 I.394E•02 1.394E+02 1.613E.01

'35.0 6.30-3Eot 2.130E.0Z 8.506f+ 01 .506EO.1 8.506E+.0 8.531.01 O.523E+01 8.523E+01 1.592E+01
55.0 '.31SE+Ot 1.425E102 5.609E+ot 5.691E+01 5.691tE+01 .705E÷0! 5.705E01 5.705E+01 1.570E+01
6 h5.0 T.0oSE+oI 9.035E+01 3.9z4E+.Ol 3.9?AEt+O 3.92s101. 3.939E101 3.93q9101 3.939f+01 1.S6F+Ot

75.0 ?.195E+0t 6.850E+01 2.756f+01 2.736E+01 2.736F+01 2.746E+01 2.746E+01 2.746E÷01 1.521F+Ot

(1 TnTAL nEDnST!TIO$ RATES, PCI/'2-SEC
WRHO, kM U-m38 TH-230 PA-226 PR-210

C) 1.5 t.043E-o, 3.27F-n04 1.31Oa04- 1.756F-0a
?.5 5.SQ0E-05 1.7.04E-O4 bj836E-05 9.1A4F-05
1.5 3.061E-05 .91IIE-O5 3.600E-0 5 4.806F-05
4 (.5 1.882E-ps 5.71SE-OS PiZ46F-05 3.66SF-eS

7.5 6.SAOE-06 2.174E-05 8.7*3E-D6 1.16AE-OS
ls.0 t,9?RE-06 5.635F-0& 2.260E-06 3.047E-06
25.0 5.6t6E-f7 2.047E-n6 A.210.F07 I.132E-04
A5.0 2.95~9F.07 1 .033E-0,6 4. .4A2F-07 5.898F-07

41.0 1..83E-07 6.3I1E-07 a.512E-07 3.751F-07
55.0 1o..7E-07 4.224E-07 1.6o J -07 -.E31F,07

65.0 9.027E-0A .2.91t5r-07 1 .1bqF -07 1.<27Er07
7C0 .1i87E.0 2.63"Fl-07, A..14?F-OA t.4'OF-Al7

0
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TIME STEP NIIMREQ 2. AFTER 20 YEARS DURATION IN YPS IS... 15.0

CtiICFNTPA.TTnt DATA FnR THE E TY.ECTION. THFTA ERIJALS 90.0 OFGRFEf

TOTAL AJP CONCENTRATIONS. PCT/M3, AND WL
XQHf, KM ll-?3R TH-230 44-22k. PR"210 RN-222 PO-2t8 PR-214 RI-214 P44-210 WL

----------- ---------- ----------..--------- ----------- ---------- I.--------- ----.--- . .......... ....----. - ----------

1.s S..'73E-03 1.o1OE-02 5.667E-03 7.576E-03 2.2154E+÷t 2.015E+O1 8.*09F+00 2.93AE400 1.854E-06 7.276E-05

2.5 a.I55E-01 4.23aE-03 t.799E-o3 l.7'&E-03 1.304E+00. 7.142E.0O 4.567F+00 2.6RQE+00 3.485E-06 4.054E-OS
3.5 t.258E-03 1,392E-03 5.590E-04 7.463E-04 4..OO0E+00 3,9.59E+00 3.021E+oo 2.?1RE.0O 4,665E-06 2.7ETF-0S

4. 7.5 ?E4-f 04 7.7016E-fl0 .6095F-04 4.I30E-04 2.64F10O 2.628E+00 2.1Q2?+00 1.807E+of1 5.4A99E-06 2.056E-OS

s7.5 2L9QF~o-0 2.i48E.-0& 9.70QE-o5 1.295E-04 t .22.QE÷00 1.228E+00 1.133E+00 1.055E+0÷ 6o7q9E-06 1.094E-05
15.0 5.502E-05 S.089F-05 2.t63E-05 2..811E-OS 4'.e2,E-0t 4 827E-01 4.706F-0t L4.572E 01 7.4AE-0o& f.56SE-06
2S.0 2)OQIE-OS 1.QlIE-O5 7.667E-06. I.021E-05 2.5a6E-" 01 2.54E-,0t 2.533E-01 2.-03E-0I 7.A5EE,0E 2,aBIE-06
3.0n l.tSqE-os Q.Q72E-oh 4.OOE-06 5.324E-06 1.68AE-01 1.689E-01 1.69OE0FO 1.684E-01 7.360E-06 1.659E-06
45.0 ?.911E-0O% 6.46QE-06 2.595E-0O 3.4;4E-.06 .24SE1O t1.246E-O6 1.2,9F0:-O 1.249E-01 7.267E-06 1.228F-06

S.0, 5.2StE-06 4.%6fE-Ob J.A29E-0A 2.43UEO06 9.732E-02 19.738E-02 9.77AE"02 9.796E-02 7.164E-06 q..6b4E-07
65.0 3.$ARE-Or I.P8?E-06 1.3t16E-o6 t.752E-o 7.88$9F-02 7.1Q3E-02 7.931E-O2 7.953E-02 7.056E-06 7.SOOE-07
75.v 2,t6F -06 P.359E-06 q.4L61E-07 1.259E-06 6.556E-41? 6.560E-02 6.543F-02 6.61SE-02 6.943E-06 6.,86E-07

-RfotiND SURFACE CnNtCENTIATIRNs, PCI/M2

wRHn, KM '1-235 T.H-21o PA-226 PS.21 0 RN-2,2. Po-218 P8-2t4 RI-214 PA-210

-------. .------------- --- - -- ---'. " . . . .--"-- ----- -- "-- ,"-- - ---- -- -- -- -- --- .. .. .. ---- -- ---- i -- ----- .----- -- -- --

1.5 . 4 t.476E+04 2..7%0E405 1.i.oIO+055 1.!OtE*05 .1.10.E+05. t.Iot.Ei05 i.t0.IE+fiS 1.101E05 2.316F+0O

2.5 1.370E+40 6.006E+04 2.4FO+E04 2.404Et04 2.404E+04 Z.40÷F+04 2.0o5ESEa 2.40SE+0a 4.354F+00
3.5 &.639E+03 a2.494E+0n4 1.000E+04 1.000E+04 1.000E÷011 t.60tE+04 1.001EE04 t..OOIFO0 S.828F.o0

: 4.S5 3.814E+04 1.346E+04 5.3i5E÷03 5.385E+03 5.IRSE+03 5.387E+03 5.3878E03 5.387E+03 6.86qF+00

4m 7.1 .218E+03 3.946E+03 1.57AE÷03 I.Sq7E+03 1.578E+03 t.579F+03 1.579E+03 1.579E+03 A.49AF400
S15.0' 2.577E+02 7i7'*1E,02 3.09uF+.42 3.09.F+02 3.09QF+02 3.09RE402 3..O09RE+0 3.098E+02 . .gBTF+00o

25.0 9.244E+0t 2.423E+02 9.67TE+O1 9.679E+0| 9.679E+0| 9.699E+01 q.699E÷01 9.699E+01 9.304F+00
35.0 4.895E.01 1.|I+nE÷2 O.S70E+ot 4.57OE.01 4,57OE+o.t 4.583F+01 4.S83E+01 4.5R3F+01 9.1q94F*00
45.0 3.i06E+0I 6..24*E~fl 7.725E+01 2.725E+01 2.T25E401 2.7.35F+01 2.73SE÷01 2.735F+,01 9.077F+0.o
55.0 2.1t1E+01 4.501E+01 t-.7QF+q0t 1.79JE+01 .1.798E+01 1..80SF+01 1.80S5E0t 1 .0.SE$01 8. 9 49E+00

65.0 l.531E*01 3.07QE+fl 1.210F+ni 1.230E+ 0 1.230E.ott 1.236E+01. 1.236E+01 I.236E+Ot .8.jII.F+o0

75.0 t.tlTlEt0 2.128E+01 S.501F+00 R..rOIF+00 8.SOIE+o0 8.553F+00 8.553E+00 R.553E+00 8.f72F.+00

TOTAL DEPnSITTIfN RATES, PCI/M2-SEC
YOHO, KM IJ-238 TH-230 .1A-226 PI-2|0

1.5 1.326F-04 g.tSQE-0A 3.P79E-n4 4.385E-0a
2.s 4.054E-05 i.782E-0O 7.16IE-0S 9 .572E-05

3.5 t.9&IE-05 7.414E-05 2.979E-OS 3!981E-05
4.5 1.134E-05 1.993F-05 1.604E-05 2.t14E-05

7.5 3.60PE-06 i.t17E-05 4.700E-06. 6.2Q1E-cO
15.0 7.618E-07 2.24QE-06 Q.?12E-07 1.20qE-n6

25.0 P.732E-07 7.tAdE-07 8.1RIE-07 * .MVrtSSF-A7
35.0 t.413bE-07 3.3Q2E-07 I,360E-07 2.030E-07
05.0 0.176E-oA 2.0?3E-O7 R.-IIIE-0 t.297E-07
S5.0 6.32?OF-D 1.334E-07 5.34QE-oo Q.265E-08
65.0 U.522E-06 4.124F-O A.hsqE-OA 6.W4JE-08

57.0 3.pqFE-og 6.3.06E-fls 9.•5QE-0- 5.4A7F-0A



C' REGInti:imiC MTIL RION 7 CODF214TI.lDSIREVO (7/79) PATE= I5/12/8.1
METSFT=GALLUP, 76-1`1 PAGE Nnl. 59

C'TIME STEP NUNSER ?,.AFTER 20 YF~ARS DURATION IN YRS 75 ... 15.0

CONCEMVRATTCnm nATA FnR THE S D!RECTIfnm, THETA FQUALS 189.0 FR'Er.EES

Tf)TAL AIR CDN.CENTRA1'ICNSo PC!/043l AND IVI
KAHn, X.$ tl;3 T14-230 RA-ý226 PO--2tO RN-222 Pn-218 P5l-214 01-214 PFI-21t0 WL

I1. 5 2.6?.44E-03 4.401E m0 4 1.763E-ooI ?.2.E-0'i 1!1359F ,+61 1..319C + 61. 6.170E+.10 2. 154?E.00 i.880E-06 S.a37F-05
.5 1.50,4E-+03 t..1174E-00 S.BQ3E-05, 7:712F-05 . S.OOIE.00 4.061E+00 3.419F+00 2.12*7E+00 3.024F.-06 3.036F-0S
3 .301.E-04 7.987E-05 3.032f-.05 3.961E-05 .2.A33E.0Q Z.5?2SE+00 2.,274E+00 1.724E+00 3.887F-06 2.067E-05

48.s '$.qgE-04, 4,71%f-os *1.592E-OR 2.473E,-05 1.924E+00 i.QZ2Et00 1.673E+00 1.'4IOE+00 4.533E-06 t.1.72E-0.5
7. t.r.5AIE-041 I.R38E-05 7.349E-0.6 q.636E-OE. 96257E-fi1 q.;,6tt-0j 8.7A1E-fl1 8.290E-01 5i.538E-06 S!.49AE-06

15.0 3.1187E-05 5.153E-06 2.062E-06 2.71SE-06 3.1 13SE-01 3.+73 . E-01 3.692E-0t 3.624E-01 6.044SE-06 3.60AE-06
25.0 1.61430,-05 2.039.-06 .8.162*E-07 1.077E-06 2.02if-01 7.022E-01 ?.022E-oi 2.013E-01 6.142E-06 1.941W-116
35.0: 5*.167E-06 1.1oRE-06 'e.436E-"? S*ASOE-o7 1.353E-01 1.354FE-01 1.35RE-01 1.35;9e-01 6.099E-Of, i*.33SF-06

(' 41*.o 3.4522F-06 .7.230E-0 7 2.AQ4.E07. 3.A21E-07 t.4)018-01 1.002E-01 .1.006E-0*1 t.009E-fl1 6.029E-06 9.896E-67
55.0 2 .468E-06 5.fl75E 07 2,032E-01 2+.683E-07 7.840E-02, 7,84SF-02 7.56'iE-02 7.910E-02 S.945E-06 7.756F-07
h5*fl 1.755E-06 3.610F:07 1.4LiSE-97 1*.909E-07 6.3.66E-02 6..370E-02 6.403E-02 6..4Z6F-02 S*8SQE-06 6.209E-07

C' 75.0 1.?5'IE-O6 ?.556E-07 t.n23E-07 1.351E-07 5,302E-02 5.306E-02 5.334f-07 S.354E-0.2 S 76DE-06 5.24SE-07

tsInt#NI StIRFACE cOI4CENTRATynNSt PCI/M2
C'xPHn, vm LI-23A TH-23:0. RA -226 PS..210 Rf11222 Pr02t8 Pp2,1d1 R -214 PS'21 0

------------------------------ I----------- -------------------------------- -------------------------------------------------------------
1.5S 1.043E+04 Rt.113E,0)3 3.245E+0l3 3.245F+01 3.245F+03 3 256F~+01 3;25.4E+ol 3.256,E+03 a.31*8E.00

C'2.5 S.3V*5Ei03 ?ý.S46E+03 i..01RE,03. t.O1AF+03 1.OIOE+os 1.029E+03 1..022E*03 1l.022E+03 3.776F+00
3.5 P.934+,03 1.2S9E.113 5.fi32EiFl2 S.03PF+02 5..032F+02 5.094F+0Q2 5.054E+02 A.5E0 .56F+00
4,5 1.76tE+63 7.613E+02 3.(s32E+fl2 3.047E+07 3.042E+02 3.DSIE+02 3.057E+02 1.057E+02 S.663EF.+0

C'7.5 5.h14hE+,0P ?.7113E+fl2 1.095F++62 1.095F.02 1-.095F+02 1.102E+02 t.102E402 1.102E+02 6.91PF+00
15.0 .1 .I OE+0? J,. b7OE +0 1 Z2S663E +f1 2.663E+01 2.663F+.01 2.692E+01.- ?.692f+01 2.692E+01 7.555E+00
25.0 3.AI,7E*01 2.285E+01t 9.II9E.00n 9.119E+00l 9.1IqF+00 9.279E+00 9,?79E400. q,279E,00 7.672F+00

C'35.0 2.-flL4E.Ot 1.107E+nl .4.t4l7E+00 4.417E+00 4.4tF,00 a .52 ' S+00 I.S2t5E.06 '*.525E+00 7.614E+00
45.0 t.2704C+01 6.56QE*Ofl 2.621L7+00 2.621E+60 2.621E+00 P.7:OIE+00 2.701F+00 2.701t+00 7.53tF+00
.55.0 A.679E,0fl 4.280OF+60 1.708E*0fl 1.708E+00 l.708F.00 1.770fl+00 1.770E400 1.770E+00 7.427E*00
&S A.0 6.thoE,0fl 2.869E,0fl 1.145F+00 1.145E+00 1.145c.00 t.1957.00 1.195F+00 1.195E+00 7.313F+00
75.0 4+o5a4ý0f t.935E+00 7.719F-01 7.719E-Ot 7.719F-01 A.II4OE-01 0.11)07-1 8.14()F-01 1.196F+00

0 .TOTAL DEPiSITTOn" RATES. PCI/M2-SEC
x(PHf, Rm 11-238 . H*-230 4A-??6 Pt-2 10
---------------------------------------------------------------------------------------

C'1.5 1.078F-O5 2.A107F-05 0.667E-06 1.289E-0S
2.s 1.S77E-05 7.5511E-06 3.603E-06 'L.OL&ZE-06

3.5 8.61.OE-0W 1.13:E-06 1.1199E-06 2.0037-06
4..S 5.A 97F.-06 ?.2SRF-06 0. O5PE-07 1.21 7E.-9)6
7.5 1.6VlEm-OE A.135E-07 3.261F-07 4.4qaF-07

15.0 3.P269E-07 1.97AE..07 1.9p7F-OR I1.23A7-07
C)2s..0 t..IGIV-07 *6.77aE-08 P.7tUE-00. 5.4a;7.05

3".0 6.032E-OA 3.?25*7-05 1.3*07.00o 3.5s73F-OA
45.0 3171 F-op .947E7.05 7.79RE-09 ?.843E -04

s. 2.961E-OA t.26sE-og 5.001)E-0' 2.4577-OR

65. IA1P7.0) A.494E-fl9 1.4105F-0Q 2.2(1WE-08
7c.Q 137-oA r'.73PE-09 P.?ý45F-09 0.1l;)F-0l8



METSET--GALLI.P, 76-90 
PA-
PAGE Nn. 60

TIME STFP NUMRER 2. AFTEP 20 YEAnS DURATInN IN YRS Ise.. 15.0

CnMCCFITPATlNH fATA FOp 1iHE w DIRECTION. THFTA ElOIJALS 270.0 DFGREES

TnTAL AIR CnNCENTRATIONS, PCT/M3. ANn WL
XaHn. KM 0-239 TH-2130 P4-2?6 P4-2|0 RN-222 P0-218 P4-41 . Rt-214 PR-210 1L

---- --- --- --- --- -- - --- --- --- --- ---- --- - - --- ------ -- -- --- --- --- --- ---- --- --- --- --- ---- --- --- --- --- ---

1.5

"S.5

35.0

65.0
iz 75.0

4.949•-91

9.1 12Fh-0.I .51E-OU3

2.67"E-04
4.071E-05
I. I 35E-05
5.391E-06
3.15UE-06
2.044E406
1..01E-06
Q.QSIE-07

I.2tOE-04
6,943E-05
f.SZ6E-05
3.?09E-05
1.J99E-OS
a.858E-06
2.03RE-06
!.135E-O6
7.540E-07
5.313F-07
3.713E-07
2.671E-07

4.7qAE-05
2. 73?E-05

i.271E-05
5. 9t62-06
1 .Q4 1E-0E.

4:.54SE-07
34019E-07
2.128E-07
1.515E-07
I .O7nE-07

5.783E-05
3,332E-05
2.1 2E-05
1.592E-05
7.648F-.06
2.541IE-06
.1 .07SE-06
6.001E-07
3.*99?E -07'
2.AoSE-07
;,10SE-07
1.416E-.07

I .569E*0I
7.552E+00
4.771E+00
3.403E+00
!.753E+00
7.'463E-O1

'4..0641 F. -O
2.728E-0 I
2.020E-01
1.583E-01
It 2RTE-0I
I .073E-01

1.554,E01 94078E+00 4.5OE÷04
7.53IE+00 5.70&E+00 3.891EO0
O.768E+O0 4,064Eoo 3.251.E+O
3.403E+00 3.092EF00 2,69nEo00
1.754E+O0 1.69.6F,00 1.626E+00
7.467E-01 7.431F-0.t 7.353E-01
1.067E-Oi 4.07#E-01 4.07SE-01
2.730E-01 2..742E-01 .2. .74SE-I
2.022E.-0 0 2.032E-al 2.034E-0I
t.5A4E"0o 1.592E-.01 t.59RE-01
i.217E-01 1.29.4E-01 1.299F-O!
1.07•E-01 1.079E"0t1 .ORME-OI

.199E-06
.6.S60E-06
8. 375E-06
9.658E-06
1.t6AE-Os
I.202E-05
1.292E-05
i .279E-05
t?62bE-05
1.,243E-05
I .2OE-O5
t .204E-OS

7.88IE-05
5. I?0E-05
3.76AE-05
2.917E-05
1.641F-O0
7.%279E-06
4.606E-06
2.696E-06
i .999F-06
1 567E-06
1.273E-06
I .062E-06

GRnLIND SURFACE CONCENTRATInNS, PCI/M?
XPHO. KM t1-2S TH-230 PA-276 PH-.210 RN-P2? P0-218 PA-214 RI-214 P4-210

----------------------------------------- ----------------------------------------------------------------------------------------

4.5
7.5

15.0
25.0
35.0
45.0

.55.0

65.0
75.0

1.698E+0Q
9.55AE+03
5.281E+03
3.136E+0.3.
9.273E+02
I . '3 ?E + 00.0l'*E,01

I .91lE+OI
I . I ?OE+0 I
7.249E+00
4.95'E+00
.3.50SE.O0i

I.q.75E+03
t.09 4E+03
7.006E+ 02

R,49aE+02
2. 179E+0.
6.236E+O1
2.?6AE.0Ai
t.123E+nl
6.755E.00
4.405E+00
2.949E+nn
I.980E+n0

7.850E+0Z
G.350f+O.
2.788E+02
i .948F.02
8.680E+01
2.086Efot
9.04%Eo00
4. 479E! .0
2.695E00O
1. I8E 4.00
1 . I 77E+0O
7.900E-O1

7.854E+02

2.788E+02
I .948F+62
8'. 68OF+0 1
?. 4 86E!+0 1
9.0 OSE+00
4. 479E! 00
2.695OE+00

I .156E+00

1.117E+00
1.758E÷60
1.*177E*O0
7.90nE-O1

7.854E+02
4.350F÷.02
2.788F+02
1.948E+02
8.680F+01
2.486E÷0I
9 0 451! 004.479F+00

2.695E+00
t.748EO00
t.17?E÷00
7.900F01

7.977E+02. 7.977E+02. 7.Q77E*0Z S.246E400
4.40QE+62 4.409F+02 4.409E+02 OR.19Sv00
2.826E+0n 2.R26E÷02 2.826E+02 i.046+E01
1.975E*02 l.97.5E02 I.97SE+02 1.206E.0i
8.919E+01 9.819E+0.1 8.419E+.01 l.4s9E.oI
2.545E+01 2.545E+0! 2.54.SE+O1 1.602E+01.
9.367E*00 9.367E+00 q.367E+O0 1.614F+O1
4.695E+00 ,.69SE+00 4.695E0O 1.597F.01
2.esSEaoO ?.SSE00 2.SSE+00 1.576F÷01
1.883E*00 1.883E÷00 I.RB3E+00 .s552E+01
1.279E+00 1.279E+00 1. 79E+00 1.52AF+01
8.751E-01 8.751E-01 A.751E-Ot 1.504E.+0

TOTAL DEPnosTION RATES, PCI/M2-SEC
YPHO, KM L. 1-23f . TH-210 RA-226 PA-210

1.5 5.otIF-oq 5.85AF-06 . 2.339E-06 3.06SE-n6
$.5

7, s
15.0
;"-. . 0
37.0
115.0
55.0

6,;. 0

2?4 1.OE-05
I .5SfiE-05r

P 7 36E,E-O06
.1.24aOE-07
I . 193E-07
S.660E-a08
3. A07E- 0
2. 11 QE.0 A
1.442F-08-

3.244E-06
2.07RE-06
I•4542E-06

I 723F9-08
6.723E-07

2.002E-00
1.305E-04
RF 7 34E-09

I .295E-06
5.303E-07
B.AOIE-07

7.402E-08
2.692E-048

8.017E-09
5.7?7E-09
3.449QE-09

1.71,2E-06
1I1A.3F-06
7.905E-07
3.755F-07
S.163E-07

7.441:E-08
S.602F-OR
4.847E-0R

I.4134tF-0O

t.0A41E-0-P S.MA4E..OQ0 a.A'49-09 3.923F-OR



0 REGIONzIMC MT4L ROWN I CODF*MtLfnns,PEVO (7/79i A~ 15/12/81
NETSFT~GALLtJP.' 1A-S-0 PACE NO. 61

TIME STEP 140MREP 2. AFTEP 20 YFAPS . OIRITTfnm IN Y0S IS... 15.0

FPfl3IIRF PATHWAY 19 INHIAL. FXPflSEnf OIRC-N IS W1H.FUnY

onsi.q 41OWýN REL(IW ARF.ANNIgA.L PflPILAT inm flO)SE Cfld4&!TMFNTS. PEQRS(N-RFM PER VEAP

YRHfl XYRHfl w ~ (RHfl xpH XHHO WRI4O XQHO vI Hnf XRI4O XRHfl XRI4O
DIRFCTtOnN 1.5 2.si I.5 15 15.0 25.0 3S.0 £15.0 5 5.0 65.0 75.0

C'N. 9.312F.-0ý ..0. 0. 0. s.98;fE-"04 2-.£16-OE-0M 7.75CE>.05 2.590EFl.(5 1.321F-04 4.640OE-05 3.61 8E-Oi q.B616E.-06
MNN 0. 0. 1.1 0. 6.9E0 1.871F-04 2,535E-04 S. I941r-o~s t.097E.ors 1.06E-Q4. .202E-.oa 1.321F-05

M.0. 3.111F-03 0. 1...3541E-03 S. 338F-.04 1.312t-04 2 .2 7 3 F-04 5.5#'1E-06 I .ASSE-OS 1.3W3-o4 3.530oE-04
EN4E t. . -0. 2.26.6F-03 0. 0.715E-04 2. 0142E-03 A.'I7OE-O' 3.S99E-04 4.71,&E-05 1.168F-04 t.I.OOE-04 0.

a.0. 0. 0. 3 9 17f-03 8.Q913E-04 5.906E-,04 t1.83F-02 .7.541E-04 'I.627F.-OS, 4..671E-05 A.43SE-05
EF- 0. o*. 2.9bOF-04 t1.23'F-03 Z.AI9E-04 3.780E-041 *1.OS6-04 2.003E-04 i.227E 04 4.6:3?F-o6 .2.494E-os

SF 0. 0. 3.0)91W.-0 I.IQ3F-04 S.IS9FEo0l 4.043E-05 8.Q98 f-05 t.75IE-04 1.31sft-04 9.2(k9E-03 8.091F-os5S.2176E- 04
SR A. 0. 1.32RF-DO t.953F-04 1.114F-0O 64682FE-05 2..671E-05 1.637E-45 9.5'41F-06 7.t42F-06 3.9B30E-06 2.2119E-OS
5 0. 0. 0. 2*S7OF-0.4 t141FI-04 4.4OAE-04 I..854E-OS 3.910F-05 2.45'SF-05 9,11 F-07.219-&0

~sW 0. 1.219F.-03 t.?7AF-0iI 2.213E-04 1.002F-04. 3.474F-04 I.ioZtF-oS'fl.s2£1F-0s 5.53ME-05 3.8£IIF-os 5.810E-OS 5.774F-04
0.t,0., ? 38SE-04 li?770-03,O.6S2F-05 f!.636BF-101 2.1 6IP-04 2.9836E-015 6.9qSF-OS .3,637E-OS b.OQ47E-06

WI 2.789E-03 6. (153F-04 0*.0 9.729F--04 P.015E-44 0.96SE-O I 3.641F-04IJ ..029 F-04 1.870E-OS 6.928E-04 S.836E-06
o. 0.o . 1.1.1AF-03 2*.16OD-0# 4.1047-F-04 1.309E-04 2.352E-0" 1.Ri*.IE-04 7.9.67F-ob 6.863E-06
0N o. 0. 0. 0. I .943F-04 2.219E-04 3..512E-04 2..427F-04 2.191E-05 2 12SE-04 3.96?F-06 3.525F-06
f). 0. 0. .0. 2.03RE-DO 7.759F-OS 5.IOE0 .3Eo .5E0 i:oS7F-04.2.AboF-05 3.DOIFE-06
1.NN .287E-03 5.13tE-0.O 0. Q.931E-05 3.08RE-DO i.259E-0'i 6.77SF-OS '*.29?E-0S 4.A11W-OS 1.*891E-04 7.785F-05, 1.110.E-04

TOTAL nnsE e-o'4U7'ENT TA M.6SQ9E-02 PERSON-REM/YR

C)

€"



REPGlNtI~PIC MILL RUiN 7 CODEmmmont.DSREVO (?/79) .DATEV: 15/12/A
MET3FT=ýALLUPv 16-9A PAGE NO. 62

TIME STEP NUMBF9~ 2. AFTFR 20 YEARS DUQATInN IN yRs is3... 15.0

ExPnstJRE PAT14WAY IS INHAL. FXPOSEn ORGAN is FRnmF

nOSF3 SHnwu RFLnW ARF AN1411AL POPULATION DOSE CnOMP4TMFNTS.,PERSON-PEN PEP YIFAR

XR1 RNHD fH YRqO minO X#No XRHO xE#NO xRmt XR140 xUnO XRI40
DIRECTION 1.5 2.5 3.5 4,.S 7.5 1.0. ý25.0 35.0 45.0 55.0 65.0 15.0--------------------- --------------- ----- --- ------------------- ------------------------------------------------ ----------------

N .AS1E-ol 0. 0. 0. 1.314E-O2 6.039E!-03 2.024E-03 6.973F-.04 3.644E-ro3 t.304F-03 .1.032E-03, 2,62Em-04
NNE 0 0. O* 0. 1.453E-02 S.týSRE-03 7,IV7E-63 1.483E-03i 1.133E-04 3.tSIIF-03 3.513E-03 3.817F-04
OF 0. 06 .356E-02 0. 3.535E-02 1.566E-02 ?.173t-02 6.793E-.03 1 .h6.69E!..04 400AZE-0 4 4.113-03 1,06?E-OZ

EE 0. 0. .6.41OF-02 0. 1.366E-02 6.0S6Emo? P.934E-02, 1.081E-02 1.436E-03 3.390E-03 3.14SE-03 06F 0 ~ 0. 0. 0. t.t*32E-0 2.603E-02; 1.720E-62 4.3tRE-0l 2.204E"02 I 1.357E-03 1.313F-03 1.306E-03
ESE 0*0. 0. 8.446E.03 3.S500E-62 8.054F-03, t.060fw02 S.24BE-03 S.?41E-03 3.496IEm03 1.325F-04 7.127E-04
SE 0o .. S.253-iO3 3*.471 E-0 3 1.42*4f-07 1.093E-03 2.43.IE-03 4.766E-03 3.6,0tE-03 &.29SE-04 2.P38E-0'3 I.46-3E-02

.0. 0. 3.291E-03 4.789F-03 2.733F.-03 1.6A.3E-03 6.810E-04 4.221E-0U 2.496LE-0U 1.896E-04 1.070E-04 6.223E-04
9 0. 0. 0. 5.4AORE-03 2.1%12F.-03 1.0't5E-02 't.577E-.04 9Q.894aE-04 7.40?t-04. P.41SE-O5S5.852F-05 0.
Saw '0. 2.532E-02 2.524F~-03 iI.027F-03 2.102E-03 04.025F-03 3.*494E-04 2.175F-03 1.459E-0. E I95F0 E.0E0 t.2 .2

SW 0. 0. 0. 4.508E"03 1.44AE-02 9.AB7E-04 .1 .07.AE-10 I 5.213E-ol 7,75d1E-04 t .8815E-03 1.008E-03 1.71:4E-04%
Ws" 5.397E-02 1.17AEm02 0. :0- 2.043E--02 4.7flSE.-03.2.491Ei-.0t 94IJ47~Fl03 2.751E-03 5.119E-04 1.932E-04 1.6S3E04
W 0. 01. 0. 0. 2.226E-02 4.921E-03 1*.OS2E-02 3.462E-03 6.454E-03 5.109E-03 2.289E-04 2.007F-04
Wmwi 0. 0. 0. n:. 3.71'SF-03 4.761E-63 AA44aE-03 6.2S7E-03 5.93IAE-04 S,960E-03 1.119E-04 1,031E-04
mW in . 0. 0. 4*.186E"03 1.793E-03 1a,63E-03 2.336E-03 t.743E-05 2.91AE-03 ?.645E-04 .AR.754E-05

NW 6.546E-0? 1.01RE-02 0. 2.OSSE-03 6.847E-43 3.156F-03 l.512F-03 1.1851E-03 1.250E-42 *t.294E-03 2.271E-03. 3.271f-.03

rOYAL DOSE COMM4ITMENT IS 2.1R4E+Ofl PERSON-RFM/YR



CI REGIflNzt'MC MILL. RON I C0DEcMTLDJS.QEV0 (7/79) DATE= 15112/81
- 4ETSFT~r.At.LUP. 7F.-80 PAGE NO.~ 63

TIME STEP NUMAER 2. AFTER 20 YEARS ftURATTON IN YRS 8 13.. 15.0

ExpnatlRE PArlHWAY IS INHAL. EXPnSIEI nR.GAN IS AVr...LIING

DOSES SHOO"~ SELOW ARF A4NUAL POPiULATION DOSE COMMITME.NTS. PERSON-RPM PER YEAR

VQXHO XRNO XxRHO XRHO. XRm3 XR 140 *XRH O p~ XRHD XRHo xRHn XRI4O
.Dipfrimml 1.5 2.5 3,5; q.5 7.5 15.0 25.0 .35.0 4s.0 S5.0 65.0 75.0

N A.22.AE-01 n 0. a.. 4.56QF-02 1.511E-02 4.04SE-031. l210E-.03 S.qS2E-03 1.165E-03 1.247E-03 3.0SE-04
NE 0. 0. P., 0. ii.420E..02 8.235E-03 1.027E..02 2,01P4.'-03 4.044E-04 3.8R2E-03 4.135E-03 4.360E-0/1

N.F 0 0'. 1.ORGF-Pt 0. 1~57F-02 1..776F-02 2.33S5E-02 7.162F-03.t.7I 7E-04 48.I1SOE-0.4 4.tiSE-03 ti.050E-@?CI NE 0. 0. fl, 410E"02 0. I.E07E-02 6.,391E-02 2j6oAE-02 I 106F-(02 1.AS4-03 3.3*47E-03 3.1:07*E-03 0.ý
E 0. 0. o'. t: t.354E..01 3,.1OEO02 2..101E-02 S'.33.91E-0t 2.687E'.02 1.622F-oO3 1.609E-03 1.503F-03

Ear 0. o0. .0. 1.069E-02 4,7nl7E-02 t.lfSE-07 1.54IOC-02 7.647F-03 1.185E-OP 4.929E.-03 1.836E-04.9.749E-04
C E 0. 0.l 1.4SOF-0? 5.129E-63 9.581E-02 i.012E-03,4.?8AlE-03. 11.37TE-i03. 6.142E-03 1.:03?E-03 3.57.OE-03 2..270E-O2

8SF 0. .0. 7.06SE-05 t..184F-02 6.803E-03 3.876E-03 1.503E-03 A.89tE-04 4.920E-flQ 3.47SE-04 t.AZ4F-04 9.8546F.-04
.. .0.. 2.074E-62 8.695Es-03. ?.Q33f-02R l,12ZE-03 2.201F.-03 1,.419E-03 4.338i0 .77-5O

CIsaw 0. 1 . I RE-04 10143F-8? I.946E-fl2 8.260F-01 2.4*30E"02 8 62IE-04, 4a626E-03 2.680E-01 7.Q5TE-04. 2.245E-03 1.992F-02
5ti) 0. 0. 0. 2.255E-02 t.622E-01 3.737E-03 3.113F-01 1:.90 1OE32580 26-3ISO-,
WSW .2., 5SE-01I 5.524F.0.2 0. 0. .7.045F-02 1.37RE-.02 5.80IOE-0 1.4877E-OP 4.712E..03 7,649E.04 2.516f!-04 1.9,14E-04

CI 0. 0. .0 0: 9.9ttE-0.2 1 543E-02 2.%74E-02 6.217E-03 0.419E-03 6.38SE..03 2.40OF-04 1..AIOE'.04
qm 0. n0. 0. 0. 1.811E.021 1.7118E-(12 2.ItIfE-.0? 1.206E-02 R.0140E..0t 7.076E'.03 1.107E-.00 8.379E05s

0.0. .0. A. 1.73AE-02 5.3135.F.-03 2.820E-01 'I.208C-03 ?.SSIE-O5 3.b69E-03 8.084FO0R 1.969E-05.
CI~ NNW 24696E-01 4I.55NE-02 8. .312E-03 P.319F-02 7.30~0E-03 3.26RE-03 U.S?'OE-03 1.&S9E-o? S.1*012EeOS 2.351E.03 3.O07E.o03

iTlIAL ODOS CUMMITMENT IS 4.9qRF.00 PFRSON-REM/YR



ME..SFT--gALLUP, 7fi-RO P A•.i No. .64

(1 TIME STEP NUMBER 2./AFTFR 20 YFARS nURATInN IN YRS I1... 15.0

FxPnlIjRE PATHWAY 73 INH4I., FXPO13En ORGAN IS RRONCHI,

noRES SHOWN PEL)W ARF ANNIIAL POPULATION. nOSE (nMmITMENTS, PERSON-REM PER YEAR

* % XRHI1 XRH0 yR#n XPo VRHO. XRHO XRHO WRHO XRX40 XRHO XRIHn
DIRECTInN 1 .5 2.5 3.5 4.s 7.5 1.5.0 25.0 35.0 0 5 55.0 65.0 75.0
---------- ---- .----- -- ------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------

• N 6.793F-01 0. 0. 0. 6.60 SE-02 4.933E-02 ?.124E-02 R..10SE-03• 4.3AQE-02 I.5A•|E-02 1.242E-02 •.429F-03
0NN 0. 0. .. 3 ..Q30E-02 1.561E-O2 2.640e-02 6.IQTE-03 1.3$8E-0o I.466.-02 t.700E-02 2.069F-03

NE 0. 0. R.39oF-02 o. 4.002E-02 2.062E-02 3.47SE-02 1.239E-O2 3.268E-O4 .S20E-04 9.321F-03 ?.678E-02
(% ENE 0. 0 .310E-op 0. t.165E-02 7,160F-2 3.827E-02 t.906E-02 2.TS6E-03 6.893E-03 7.069E-03 ":.

E 0. 1. O. 0. -. 6.52E-0I 4.1.00E-02 3.836E-02 1.t69E*.o0 6.543E-02 4.319E-03 4.733E-03 *.9SRE-03
ESE 0. 0.. 0. 6.?.63F-01 3.605E-02 1.331E-.02 2.39SE-02 1.394F-02 2.396E-02 1.491E-02 4.4RSE-04 ?.66OE-03

0E 0, 0. 9.75fE-03 0.065E-.03 2.A68E-02 20669.E-03 7.763E-03 1.778E-02 1.056E-02 2.712E-03 1.037E-OP 7.389E-02
SSE 0. 0. 8.A32E-03 1.3Q2F-02 I.O|OE-02 9 2R7.F03 .4.974E-03 3.502E-03 2.182E-03 1.TO7E-03 9.810E-04 5.906E-03

0. O. a. 2.Oa41F-O2 1.273E-02 6.027E-02 4.79qE-0.3 t.•58E"02 A.QOTE.03 - .940E-0O 7.162F-O0 0.
WSW 0. J*.ITE-01 t.200E-02 2.263E-021..12E-.02 8.6IOF-02 4.832E-03 3.284E-02 2.222E-02 7?.460E-03 2.358E-n2 2.333E-01

sw 0, 0. 0. 2.268E-02 2.707E-01 1,621E-02 e.aOTE+00. 1.223E-01 1.74TE-0? 3.96SE-02 1.968E-n2 3.093E-0.3
WSW 2.3'7E-0i 4.336E-02 0A 0, . .281F-01 5.14tE-02.3.54RE+00 1.464E-01 4.267E-0O.7.767E-03 2.859 E-03 2.381E-03

'W 0. 0 0. 0. 1.69.9EtOi 6.95OE-02 1.936E-01 6.752E-02 1.225E-01 9.390E-02 3.04iE-03 3.246E-03
0. 0. 0. 0. 0. 3.24AE-02 8.686E-02 2,066E-01 t.584E-01 1.42OF-02 1.31OF-01 2.l1tE-03 j.q3AE-03

NW 0. 0o 0. 0, 2.919E-02 2.317E.-02a: 133E.-02 4.226E-0.2 3.t06E-04 5.113E-o2 1.260E-02 1.3A3E-03
NNW 2.645E-01 3.46SE-02 0. 8.125,F-0 3.673E-02 2.793E-02 2.OBOE-02 t.505E-02 1.612E-01 S.533E-02 2.93IE-02 4.e36E-02

TOTAL UnSF. COMMTTMEEr IS 1.333E+01PERSnN-REM/YRCA



R~sEGrflNm"'itC mILL PON 7 COOE=MTLDOS!.RFVO (7/79) flATEx 15112181
mf1TSFT=CALLfUP. 74-90 PAGE Mnf. 65

C'TIME STEP NUNMIFq 2. £FTF.Q 20 ýYARS (*URATION IN YRS T86.. 15.0

FPflSUPE PATHWNAY Is cpR~nuI) EXPOSEn EIRGAN IS WR.ROrPY

flOSE.1 SHOWIN RFLOW hftE ANNUAL PflPtLATIIJN D)OSE Cf mmtTmFNT3,, PERSQN-REM PER YEAR

C'XRmfl YRHIO x1**4f xpHf XRNO xn*)4 VRHO XIRIO x R HO XpHO XPRHfl "R

DTRFCTTnN 1.5 2.5 3.s5 4.;s 7.5 15.0 25. 35.0 45.0 5S.0 65.0.

C'N A.213E*-02 0. 0. .2*5,40.E-03 t..220E-03 3.593E-0* :1..052 E-044.720E-04 1.462E-04 9.993E-05 2.349.F-4S
NN 0. .0. 0 ~ 0. A.S77E-03 1,391E-03 1.103E-u03 3.146F-04 6.006E-0S S.52E-04 S.702E-0f 5*826E-OS

NE 0. 0. 2:9731:-,? 0*. 1.3iSC-02 4.842E.61 S..9Z4E-03 :1.666E-03 3.733F-05 9.46?E-OS S.OOAF-ou4 1.966E-03

C NE 0 0. 2.50'*F-ap 0. ýa*496E.03 1.909E-02 6.942E-03 2.E'31F-03 3..SSF-Ofl 6.772E-04 S.927E-040.O
E 0. .0. 0. .0 4.003E.-02 ?,804E-03 4.342E-0l3 *9.462F-02 4.796F-0'3 2.400f-04. 2.226F-mOil 1.951E-04

FF 0. 03. 0. 3. 15SE-43 t.1.70E.02 ?.?3tF-03 2."6?E-05 it.004E.03 1.4S5E-01 S..5'!OE-04 1.919F-OS 9.590F-05

C'SE 0. 0. ?.612F-03 I 051Et-63 4.297E-03 2.76SE-0'l 5.106E-04l 8-60?E-04 S.737E-04 9.04,oE-os 2.91ff-04 1.726E-03
qsF 0. 0. 9.855F-nMih .343F.03 6.472E-04d 3I.S75E..0 I.t!,AE-O0 6.120F.OS 1.115F-os 2,074E-OS t.03?E-05 S.Vt1E-05

*3 0.0.. 0. 1.04*v-!03 4.A.RI0E04. t.90,?E-03 6.,942f-05, 1.257E..04 7.809E-05 2.161E-06 4.512E-66 O*

C' 5w 0. 3.947E-03 S.699F-04 6.591F-04 1.141F-04. 1. .299E-03 4.793E- .05 2.419f-04 1.362E-00' 3.9t8E-OS 1.062E-04l A.96SE-04
a w 0. 0. 0. -5..017E-04 3.423F .-03.1.13tE-00 1t.024E-02.3.914F-04 0.,72SF-OS 9*.520F.6*5 4.269Ev-O5 66IOSE-06

WSW 7.905E-03 t.67tE-03 0. 0.. 3.IIGF-01 7.942E-04 3.418AE..02 I1. I 3E.03 2.,69SF-04 ll.21B8E-015 1.34OF-05 0*.592E-06

C' 0. 0. 0. 0. 2.939F-03 7. 622E-014 t*:42DE-03 3.70,AE-04.S.67IF-04 3.745E-04 1.357F-05 9.720E-06
WN1W 0. a.. 0. .0. 4.*067F-04 b.tt9t-04 9.547E-445.580SSE-04 8l.?50E-OS 3.461E-04 S.37SE-0I6 3.962E.-06

NW 0. :0. 0. 0. *6.470E-04 3.012E-014 t.QI7E-04 2.922.E-04 1. 8,14F-06 2.194E-ý04. S.5S5E-05 S.271E-06

NNW I.129E.02 1.634E-03 0. 3.A44SE-04 1.372E-03 6.649E-04 3.305F-04 -1.7QIE..O t.58?E-03 4.615F.-04 2.056E-04 2.059F-O8

TOTAL D)OSE COMM4ITMENT TS 4.634F-01 PFRsnN-RFM-/YR

r



RE-Onrfti1r4C MILL POJN 7 trfEMLOEO(7/19) nATEt I5/12/81.
METSFTzGALLUP, 76-50 PAC~E NO. 66

TIME STEP NUMIIEP 2. AFTER ?0 YEARS DURATION [N YRS [s... 1S.0

EXPnSltIPE PATHWvAY IS CLOUD ExPf1SEn ORGAN, 1S. WH*ROO0Y

noSES SHONfl RELnW ARE ANNUAL POPULATION DOSE CnmmiTMFNTS, PERSON-PFM PER YEAR

XpHfL XRHn XRHO XRHC1 wRHO XRHO WRNO XR~n XRNO XRHO- XRHn xRMO
.DIRECTION. 15S 2ý5 3;. 4.5 as .5 25.0 35.0 4.0 S5.0 f.5.0 7.

N 3.2StE-O3 0, 0 0. 1.064E-03 6.015E-04 1.709E464 1.421E-04 7*.60EF..0 2.*S9E-0U ?.196E-04 6.063F-0.5
NN~E .0 a.0 0. 6.004E.-04 2.600E-04 *4.571IE-04 1.080F-042.4'a2E-OS 2.590F-04 3.0Ol'I-0M 3.657E-O5:
NE a.: *0. 6.647F-04 0. 5.93?E- .04 A..176E-04.:5.9q4E-04 2.157E-04 S.73?E-06 I.SOOE-6.5 1.645FE-04 4.730E-04
FNE 0. 0. 8.113OF-0hI 0.. 1 .753E-614 t.145E-03 6.%76E-04 3.325t-04 4.R3AE-o5 1.214~E-04 11-207E-04 0.

0. 0. 0. 0. 1.S9*7-03 6.834E-04 6.619E-04 2.044F-02.ft*.slE-03 7.614F-05 8i.35SE-05 4*762F-05
FSE 0. 0. 0. 7.l SF0 .316E-Ola 2.184E-04. 4.104E-04 2.Ei30E-04I '4 .20AFE-04 1.929E-04 7.916E-06 4*700FP.05
SEq (1.. 0. 9.*6a1r-OS 4.944t-OS 3.5560F-64 4.410E-05. I.339E-0iZ 3.109E-64 2..562E-04 4.783E40S 1.831E-04 i.306E-03

5F 0. 0. 9.356E..05 I..77RE..04 I.579E-04 1.576E-o4 8.664aE-OS 6 156E-05 3.84:AE-OS 3.009E-OS .1746E..OS lo044E-04
-S ?,0 0 .687E-04 2.012F-,04 1.436E-03 9.300E-OS 2.O3BE-0fl I.579E-04 S.195F-06 1.266E-05 0.

53W 0. 1.042E-03 I.~'I.0 3.3E.fO22O-~ 473E-03 8_45'AE-05 1.~Eo .92AE-.04 t.318E-04 4.169F-04 4:126E-03
84 fl. 0. .0. 3 141.I-04 4.462F-03 2.8-OOE-04 LI.?27E-02 2.I-SBE-03 3.08RE-04 T.0ISE-04 3.458)F-(4. 5.4,10r-05
WSW 1.?95E-03 a.027E-04 0. 0: 2.065F-03 9.437E-04I 6..216E-02 2,SROF-03 7.93SE-04 t.313E-04 S.056,E-05 4.2I1E-05

w 0. 0. 0. P.?.77SE-03 t.201E-03 3.400E-03 1. t9 1E .- 03 2 ' 16E-03 I..660E-03 6,968E-O5 S.81IF-05
p 0. .0. 0. 0. S.317E.-04. 1.505F-01 3..633E-03 Z.797E.03 Z.511E-04 2.330F-0.3 4o11E-05 3.419E-05

MW 0. 0. 0. 0. .4.750E-Oa 4.OOiF.04 3.7117E-04 7.45TE-04 S. 4R91E -06 9.039r-0*I 2.229t.-04 Z.U06E..05
NNW 1.374E..03,3.ISGE-0fl 0. 1.1.22F'D04.5.933F-04 .4.804E-O* 3.648E-0fl 2.6'53F-04I a.f'JSE-03 9.780E."04 S.182E.O4 1.4891F-04

TnIAL nnflI COMtATTMENT Ti 2.1*39F-01 PFRfSOfN-RFM/YR
0)



% REsifnm=UNC M4111 PON 7 C0OE2HILDnS5.RFV0 (7/791 DATEm 15/12/81
METSET:CALLUP. 76-80 PACE NO. 67

TIME STEP NUMBER 2. AFTER 20 YEARS DURATION IN YPS IS ... 15.0

FXPOSUiRE PATHWAY VS VEG.T"G. EXPOSED ORGAN 13 W#H.ROnY

DOSES ;Hnwmit BEL ARF ANNUAL POPULATION DOSE CflMMITMENTS, PEROnm-REFm PER YEAR

- RO YRHO XRNDON XR141 XRHO YRRH (RH XR.OXHn xpHn WPHO xRHn )(RHO
DIRECTION f. 5 ý2.s Ais 5 7.5 - 15.0 25.0 3s.0 4S.0 5ý5.0 65.6. 75.0

bN S.732F-04 4.756E-04 4*O35Fs.O4 3.*467t-04 t.,195E-03 . t.33OF-01 4.565t-04 6.493E-04e S.512F--oa 4.67SE-04 4I.361E-04 3.972E-04
:NNF Ilof 1.E03 9. 123E.-0M 7.R58F-0d 6.A.7 0 E-0 4 2.a53Ei-05 2. a03E-0 3 1.6iSE-03 :1 a3UqE-(3 1.W0F-.03 9.tI081E-04 8.019E-04l 6.8,22E-04
,mE ?.359E-0i 2.701,E-03 2.fl87F-03 2.23SE-03 8.270E-03 9..722E-03 6.33SE.-03 4.681F-0.3 3.799E-03 3.8iSE,-03 2.660E-03 2.aW6-03
FNF 8.2fl5F-OA 1.123F-03 S. 330Fi-03 1i.299F-03 I .363E-02 1.409E-02 B8.s6BE-03 6.,086E-03 4.82tF-03 3.qS0E-03 3.206E-03 2.6 . 4F-03

E 2.030E-02 7. 4ISE-03 IJ ,312.0 -03 2.991E-03 ?.,3:3?F-03 5.166E-03 3.034E-03 2.030F--03 I.8OOE-03 1.Z95E-03 1..0 71 F -03 8. 794E-.04
ESE 1..01RE.'.02 2.084E-03 1.273F-fl3 A. k%33E-04. 2.ob6.v-03 1.6SOE-03 9.9SflE-04 6.1 lIE-04 :4.7.52E-04 3.018I9E.-.04 3.208,E-04 2.632F-64

k 8F ?.R?7SE-03 6..721 . -04 3.960 F-00 2.A82E-oL 7..AZ.E-04 7.ISOE-04 4. 107E-04 ý2.867E-04 2.263E-04 1:.6.T]E-04 1.563E-04 1.298F-64
S.SE t .06)E-.03 3,.677E-04 2.103F-04I. 4.49E-,704 3.S3SE-04 2.86,OE-04M 1.5Q0E-O'AA.32F-0o 9.446E.E-05 ?.9tSE-05 6.963E-09; 6.?.12E-0S
.S 6.321.F-04 3.434E-04 7.4O1F-Oa. 1.866E-04 S.S557F-OO 5..417E-Aft 3.2S~f-04 2.397E-04I 2.009E-04 1.?AE-O04 1.61.OF-04 1.475E-Oa
* SiW 4.458E-OLI 2.037F-04 t .47?E-0E 1 .19DE-0'. -5.716E-04 3.729E-04 2.310!E-04 I.IS7?F-04 t.511F-04 J.1542E-o4 1.291E-0fl 1_224E-04
SW 4.It8SE-O6t 2.6941E-04 1.861-F-nli 1.01SF-04 3.RS9F-.04 3.100F-0LA 2.08?E-04A .745EFO0a 1.0668E-04 1.67SF-04 1,720F-0J 107FIOE-04
WSWf ?.994E-04 Z.6061F-0 4 2.08;f-0a 1.717F-04 5.1167E-e4 5*53 3F-0l8 3.446E.-04 2.63?E-04 24286 E-04 2.093E-0.4 t.959F-04a 1.#162E-04

W 2.064E-04 1.016E-04 1.648F-0.4 t.42NE-O4 44892E-0' 4 S5.37 7E.0:.O 3.517t..Q'4 2.785F004 2 '563F.-04 2.3621E04 2.276F-04 2.2-22E-04
WNJW 1.558F.-04 1.t39f"04 IR.887F-O5 7.112E-05 ?..13DEF0LA 2.IOIE-04 .1.39&E-0il 1.167F-04 t1.ORAE-04 J.099E-04 1t008E-oa 1.128E-0:4
NW 1.651E-04 I ..384E-04 1.1*34F-04 9.42F-05 3.071E-04 3,1?13FE-0O 2.0813f-04A .640OE-104 I.1355E-04 I .M5E-04 1.279E-04s 1.227E-04

:t n ~Ni" 7.947E-04 ?.531E-04 2.15AE-04 1.85&E-04 6.il5OE..04 7.093E-04 00429E-04 3.277E-04~ 2.?50E-0M 2.4119E-04 ?j157F-o0s 1.94:2E-04

-J TntAL DnSF COMMITMENT TS 2.659E-01 PFRSON-REM/YR

WARNINC-POPUiLATOn" Fnnn INGFSTION DOSES SHOWN
ABOVE HAVE NOT BEEN4 CORRECTED Tfl REFLECT.;POTENT ILL.
Enflo ExPnRT AND`MAY ErXCEED DOS.S ACTUALLY RECEIVED
BY THF PnPULATION OF THIS5 WFGION. SFE SUMMARY
TARiLE FOR THIS TNFO-PMATIrn4.



.' REGIk1N:I.INC HILL RIJN 7 C(IDE=MILDI]o.RFV0 (7/79) DTNI/~

mETST=GLLIJ# 7-80PAGE N04 66

TIME STEP N(ImfiER 2. AFTER 20, YFARS nUlJATIDN IN YRS TS ... 15.0

F.XP'SkIPE PATHWvAY IS VEG..TNG., FxPoJ~tn flRcAN IS BOME

nV13ES SHOWvN REFLtIW ARF ANNuIAL P0PlJLAT~nN DOSE COmmITMFNTS. PERSnN-REm PEP YFAR

C'XRHn XRHI) xRHn XRHn Y14&4 XRHO VRMO XRHOn XRHO -vRHO XRHrI XpHO
DIREr.TT*N .1.5 ?.5 3. *. .5 15.0 25.0 3S.0 as.o 55. 6.0 75.0

---------------------------------- ----------------------- I --------------------- ---------------------------- i----------- i-----------------------

N 7.4a27F..03 6.201E-03 S5*ý44E-O1 4I.L90F-01 1.531'E.OZ t.7,19E-62 1.I3qE-02 A.9 W6-03 7.955E.-Ol 7.39SE-03 6.927E-ol 6.6t)11E-03

NP4E. 1.2?6E-02 -t.153E-O? 9.920f-03, t6.A4E-03 3.087E-02 3.S34E-fl2 :2.306E-02.1.734F-02 1.4GMOF-02 I.24SE-02 1.OA2E.-o2 9.421F-03

NE 2.9fi7f-02 i.390E-02 3. 1 IA'F.-0 2.800F-02 1.03SE-0i- I 2IIE-01 *7.955sE-02 9.90q5F-02 4,.M19-02 4S.062E-02 3.425FE.02 2.071E02

C NF t0126E-Ot R.9O0AE-02 6*m.666F-02 S.,376E-02 I.76AE-01 t:7b3E-01 1.07%iE-01 ?..676E-02 6.11,&F-02 'S.080E-.0Z 4.236F.-02 3'.SOIE.02
F 2.532E-01Ot ..29E-02 5.402F-02 3.?4.5F-02 90169E-02 7.227'E-02 3.AZ4E-0? 2.5A3E-02 2.03VE-02 1.0686E-09 1.41SE-02 1 . 46E-02'

FS .P69F.-Ol310F0 1.%91E-02. 1.080F.-02 ?.98S9F-M2 2.07PE-02 t.M3E-02 7.799F-03 6.133t-03 S5.oSSE-03 4.?63E-oi 3.571E-0.3

C'SE 3.qRQE-02 A.017E.-03 4.96PF-03 3.617E-03 O.536E-3 9.6022E-03 S.Z36E-O5 3.70!E-03 2.9T'4V-03 2.513E-03 2.143E-o3-1.632E-03
SE 1.325F-OP 4.62PE-03 2.E6S?F-03 t.A30E-03 4.L482F-o3, 3.666F-03 ?.058E-03 1.539E-03 1.296F.-fl3 1.161E-0,3 t.06SE-03 9,.94ftE-04

S A.oIA-0I II.60LIE-03 3.090F,003 2.40AF-03 T. 152?F-03.7*.46E-o3.4.396E-03 3.3
96E-01 ý2.993E-0:3 2.190E-03 2.6%6F-o3 2..56SE-03

S' 85 5.689E-OS a.E66OF-O3 t.9IOE-03 l.558FE-03.&.AL4AE-03 LI.924E-O3 3.IQT-a3 2.578p-.03 2.362E-ol 2.279E-03 242'IAE-o3 2.241F-03
aw 5.4i54E-01 3.SSOE-03 ?A49at-03 l*q04E-03 5.t94E-03.4.601E-b3,3.178E-03 2.91SE-O3 2.98SE-03 3.162E-03. 3.375F-03 3.606E-03
WSW i5.79Qf-03 3.1126F-03 Z.73;F-03 2. ?49F-03 7.124E-03 7.293E-03 4.7SRE-01 3.A60F-03 l.SS'IE-01 3.113IF-03 3..391E-03 3.368E,03

C'W 2.819E:03 2.62tE-01 2.3I7F-fl3 1,915E-03 6.49ASF-063 7.ZOBEF-03 4*.494E-03 4.251E-03 4.079 .E-01 4I.080F-03 4.146E-o3 4.?4?E-03
NNW . 2.057E-03 t.55OE-03 i.211.7f03 9.477V-fla ?.S&MIE-43 2.914tmO3 P.09'uE-03 1.*91tF-0- t.' 1.13E-03 2.036E-03 2.150E-03. 2.273E-03

NW .2.17RE-03 1.639F-03 I.503F-03 1.?49E-03 4.04F-0Ef3 4I.PAE-63 P.R.A94E-03 2*1I2AE-f3 2.283E-01 2.240IE-03 2.?13E-n3 2.2409E-03

NNW 3.ac3F-03 3.297F-03 ?.794F"03 2.MOIE-.03 *Rf.?88E-03 9.,160E-03 5.QOO-01 4.5641E-03 4.020E-03 3.108E-03 3.495E-03 3..318E-03

Tnh mint.DSE rtS4MTTMENT IS 3.4O&SEO0 PERSON-RE M/Y+R

C ~WARMING--PnPULATTON FOOD INGESTInN DOSE.S SHOWN

ARM1V HAVF NOT,.REEN CORRECTED Tn REFLFCT POITENTIAL

Fnn Fx EPfRT AND MAY :EXCFEO) DnsES ACTUALLY RECEIVED
aY THF .Pnoui.Ay~tnN OF THIS REGInN. SEE SUMMARY
TARLE FnR 1TH ISNPFIR1,ATIrN..



QEG~ljANimC MILt. RON I COt'Ft4MTLDIIsqEV0 (7/79) D)ATE: 15/12/8t
Mf TSFT~rALLLUP. 76-80PAEN. 6

TIMF STEP IflJP4EP 2. AFTFR 20 YEARS. DURATION IN YRS VS ... t5.0

EXPOSURE PATHWAY IS MEAT ING ExPnSEP ORGAN 13 W14.8OOY

DOSES SHOWNý PELOW ARF ANNItAL. PoPIJLATiflN nosE cfVmTIMIFNtS, PERStl4-RF'i PER YEAR

X41rIVIf4 XR140 MM xRt4n xKRI4O XR XRHO XRHO XR14 0 XP"0 Xwl) XRHO YRHO
I)IRFCT~riN 1.5 ?.S 3.S 41,S 7.5 15.0 25.0 35.0 415.0 55.0 .65.0 75.0

------------------------------------------------------- ------- ----------.------------- m------------- ------- a

N 4.52iIE-0S* 3.735F-05 3.18AF-OS P.751E-CS 9..6'17E-05 1.096E-04 7. 203E-05 S.582E-055 4.,fVOE-0S Ll.3q99-05 11.0S7F-oS 3*7115E-0S
tNNE 8.26%E-05 1. 4:bIE-05 6..8444F-05 S.649C-*n5 2.o)?6E-04* 712?E-04 1.514F-04:. 1 132F-fl4 9.157E-ori 8.006E-05 6.S9O.E-05i 5.93IE-OS

VF 1.9446.E-04i 211236E-04 2.ob2-FoAgI . 5SFa-44 6.R?llE-0A 6.098F..01 S.286E-04 3.914E-.04 A. I85E-Oal 2.674FW-OR 2.246F-114 1,.672F-04
6,E A.26F-0I .S.'026E-04 4.434#-04 397T6E-t)4 1.135E-03 1.004-03 ?.151E-04 S.090E- .R0 4.04?E-P11 3.347t.-04 2.775F-04 2.2116F-04

E 1..695F.-03 4.182E-041 3.60?*E-0R 2..O9fE-04 6.10-IF-0R 4.AOE-04 2.531E-04 1.699F-04 1.327E-04 1.095E-04 9'.112E-.05 7.155SE-OS
ESE 8.1197.-011 2.071E-04 1.06OF-04 7.18til-nfl 1.719F-04 1.311E-014 7.8EJSE-(5 S.n9TE-'OS 309AtE-05 3.277E-05 Z.722E-05S 2.255lE-#

SE ?,s9qF--0R 5.58fE-09 3.a2AF-05 ?.387f-0l5 &.4~1OE-05 S.923E-05 5.409F-0S.2.390E.-OS 1.899E-.05 I.S89E-05 1.33BE-0S 1.12?F-OS
A1F. R.819F-05 3.044IE-05 li73PF-01S t.l:91FEQ05 P.906E..05 2.362F-05 1,.325 E-05 .9.s6tF-06 7.QOIE-06 6,950E-06 6,258F-06 5.7271E06
8- S.16AE-0.5 2.VfdEF-0S 1.924F-OS 1.497E-6S ds485F-OS Ba4IIE-OS ?.724:E-05 ?.059Wf-Q.5 1.770F-05 t.6.15E..05 t.505E-O5 1.423E-05

SSW2-o l.46-0 a.5PO 93O-6?959E-o5 3.OS2E-05 1.949E*O 5 '1.540E-05 1.369E-05; 1.2 93E-OS I 1.2fl8E-OS1.2.22E-OS

aw 3..292E-OS 2.061fE1-05 1.41OF-IO5 1.07SF-OS 2.967F-05 2.674.E-05 i.805E-45. 1.609F-OS 1.617IE-15 1.,688F-0S t.783F..Oq 1.689F0,5
WSW 2.?¶i3E-05 ?.027E-05 1.6? f-,05 1.347F-45 .*.39,4E-05 11.542IF-05 2.019E-or5*.5.06E-OS 2.074E-05 t.960F-OS 1.495F-05 1.SS7E-0S

W .511E-Q5 1.40l2F-05 1.Ž22F-O5 t.073F-fl5 3,8?22F-05 4.416E-05 3.0l1.E-0S 2.499C-05 2.339W-OS 2.287rE05S 2.271E-OS 2.202E.05
NNW 1.162-E-05 8.361*E-r6 *6.507E-06 #;.267E-0l6 1.62fE-0.9 1.716E-0.5 t.2Z9E-O5 il..OSOE 05 1.075F-05. 1.10&AE-OS t.ISOF-OS 1,.201E-O5

* Nw 1.27SE-05 1.059E-05 6.7370-fl6 7.3RPE-06 2.435F-05 2.643F-OS 1.711E-05 1.LISE.Os 1.33SE-0.5 1.281E-05 I*.2S1E-0-5 1.216E-OS
NNjW ?.3293E-09 1.9 0QE-05 l.703E-D5. t.479E-015 '5.219E-05 5.86SF-OS 3.713E-O5, 2.83RE-OS 2.Rt17E-0S 2.208F-O05 2.028E-OS 1.884W-OS

S ~TnTAL nnsE cONHITvWET 18 2.?aatE-o2P PRSflt-RFM/YR

WARP4ImNC--PflPtlt.ATiOn Fflfl INGESTION DOsES SHOWN
kAROVf HAVE NOT B.FFN CORRECTED Tn REFLFECT. PfITENTIAL
FnnD EX(PORT AND MAY EXCEED DOSES ACTUVALLY RECEIVED
SY THE POPULATION OF THIS REGIO)N. SEE SUMMARY

TAHLE FOR THIS INFRMATTI(N,.



2 REGIOM#42INC MILL 011N 7 cnoFgmIL009.REV0 (7/79i 1)ATEv 15/12/81

METSFT--.ALLilO, 76-RO PAGE wnO 70

0TIME .9TEP NIJM4ER 2. AFTFR 20 YEARS nURATION IN YRS TS... I5.0

EXPOSURE PATHWAY IS MEAT. ING. EXPOSEn 0RQnAN IS ROME

POSES SHOWN BELOW ARF ANNUAL PoPULATION DOaE CnmmITMENTS, PERsnN-RF.M PER YFAR

C'XRHO XRHO XRHO ýXRHn XRWO XRlUO W"RHO XRHn XR4) XRHO XPHO XRI4O
OIRECTIflN 1.5 2.5. s.5 4..5 7.5 15.0o 2S.0 35.0 as.0 55.0 65.0 75.0

----------------------------- -------------- ------------------------------- -----------ft--------------------------- w....-------------------
C'N '6.05IOE04 5. 064-04 'I4266.F-04@ 3.#68SE-(M 1.789F-03 1.487E-03 1.6i16'F-03 8.277F-oa 7.560E-oa 7.206E.0k 6.98:7E-04 6,850F-*04.

NUF 1.' fiE-03 0.ftMŽE-Oa 8.4970-04,?.4 7. 3E-04 2.664E-03 1.*079E-03 2.025E-03 1.537F-03 1.29'.I-O3 1.t29F-03 9.946E-04 8.6OSE-04

NF ).,5tE-03 2.0.M51-01 Z.769F-03 2.436E-03 9.02SE-03 1.ObSE-602.6.981E-01 5,200,E-03 4.262E-03 3.610E-03 3.064E-(13 2.569qE-03

F ENp e.*63E-03. 7.TltE-03 5.421E-03 4l.69%F-63 1 . a 9of -.02 1 .54'JF-V2 .9.4 .I4E-01 6.76IF-03 5.41I*E-03 4I.521F.-03 1.792F-o3 3..162E-01

E 2..223E-02 B.,t11E-03 4.12SE..03 3.21&EF-03 8.0.ISE-03. 6.1523E--05 3.3S7E-03 2a7?QE-03 t1.60SE-03 I.512E-03 1.2AA3E-03 1.000E-65

1.1t4I-02 2.717E-63*t.39,1F-03 ?.U13?E.OdI -2.?59F-03. I.AORE-03 9.892E-0LI 6.AS5I2F-04 5.427E-04 4*5L11E-04 3.S50E-04 3.272E-04

CSE 3.147E-03. 7.131M-o4 a.3l6V-0L 3..159E-04 8.53PE-64 7.SIAE-04. 4.966E-04.3.2sAF-Oii 2.641FftOA 2.264F-04 I.q I62Eft04 t.TItt. -04

5S .lISPE-03 4.00IE-04 2.294C-04. 1 57?F-04 3.A47E-04 3.16.E-OA t.A34E-0)4 1l.383F-04 1.196E-()a 1.101IE-.04 1,030E-04 9.969E-@S

4 .823F-0dI A.673E..4 ?.5,64fOa 1.499%-04 5*1Qq5FeOLI 6.049F-io4 3.49Q3E-04 3.1 16E-04 2.44l9E-04~ 2.748F-04 2.702E-04 2.648E-04.

CSSW 4I.789E..04 2.147E.04 1.549F-04 t.ZSTE-04 3.992E-04 4Z.2,25F-04l ;).74E-04 2.42SE-0fl ?.3;)OE-04 2.320E-0'I 2.360F-0fl 2.420E-04

sw 4.41,?E-04 2.794E-04 1.922F 04 1.069f-04 4.093E-04 3 420.E-64 2.969E-04 2.920F-04 3.13SE-iO4 3.42ttEwO4 3.746E-04 4.o7IE-04

WSW 3.03IE-01s 2.?30.E-04 2.1IFTE04. 1.813E-04 5.976F-04 628 t.6AE-4 4 297E-04&3.65OC-04 3.490E-04 3.50@E-OQ 3,S64E-04 3.6S5E-0G

0 2.WF1-04 t..934E-O'I 1.6412F-011 1.469E-04 S.ZM3-04 6.22.6E-04 0*.60tE-04 4.139E-04 4.t4AF-04 '4.29SE-0O4 4.at&9E-04 4.?08E-04

WNW 1.579E-04 t.IStE-04 9.OtS5e-45 7.26AE-fl5 2.2SE8E-04 2.568E-04 t4978E"04 1.925E-04 2.0'46E-04 2.2t3F-04 2.392F-64 2.SM7E04

Nw 1.720E-04I 1.43SE-04 I.1A2F-Ofl 9.929E-O5 3.296E-04 3.ESiIE-04h.2.64SE-04 2.327F-04I 2.279F-0a 2.312E-04 2.03F3-04 2.45,0f-04

C, f"'W 3Lt0gE-04 2..666eE-04 -?.27IQF-na 1.91&E-04 6.97IE-04 7.961E-04 5.300E-04 4.246E-04 3.861F-04 3.68SE-04 3.571E-04 3.503F-04.

TrITAL DOSF CO)MMITMENT 13 3.027E-01 PERS$1N-PFM/YR

- NARNTNG.-PnPULATIOtl FOOD. INGESTION DOsE SHO140M

ABOVE HAVE NOT SEFN CORREC.TED TO REFLECT POTENTIAL

FnOO .EXPORT AND mAY EXCEED.DOSES. ACTUALLY RECEIVED

BY THE pnPULAt.iOn OF TINS REGION. SEE SUMMARY

TABLE FliP THIS INFORMATION.

0



-REG~rnN=lINr MILL ROIN 7 C0OEXMtLnnS.REV0 (7/79) 0 .ATE= s1?v
METSET~rALL(JP. 7h-80 PAGE NOl. 71

TIME STEP NUMAER 2, AFTFS? 20 YEAPS nURhTTON IN YRS IS-,* 15.0

EXPOSURE PATHWAY 19 MIL1K ING ExDosEn ORG'AN 13 '4N.RnODY

DonsEs sHowN aFt~oW ARE ANNUAL PtnpuLATTnN DOSE cnmm.IIMFNTS. PER.flnt-RFM PER YEAR

XRHOl XRHO XRHtI XRH6 XRHO- XRHO XR#40 XRHO xRHO )(04( YP'4f xRI4O
DIRECTmfN I i's 2.5 3.% 4.5 7.5 15.0 25v.0 35.0 45.0 55.0o 65.0. 751 .0

N4 4.S3F1-05. 3.6*QE-05 3.079E-O5* 2.6341E-05 8.9i5E-O5 9.684E-05 64032E-05' 4..183F-05 *3.544E-05 2.967E-OS 20496E-05 2.09SE-O5.
0OF 7.O99s~-Q05 6.747E-os 5.794R.F-05 5.059F-0'5 1*.798E-04 2.0.'IE-64 I, 310E-4 9.63'IE-o-5 7. ýI RE-045 6.5S7E-os 5.467E.0c; A.S3QE-OS

NE t..732E-04 1.97TEOMISB-04 1.0R-41.632E-04. 6.0?6EOLI 7.066,E-04 41S90E-04 3.378E-O& 2.129E-04 ?.27?E-04 1,,85SF-04 1.5118E-0A
F N F 5.973F-04 S.1,86E-04 3.ROIF-OLI 3.13iP0F-0 9.9117E-"04 1.0 23E-036AJO6E-04 4.39?FE-Ofl 3.46PE-0I$ 2.RAOE-04 2_3?6F-04 1.879E-O04
F. ti73E-03 S.387E-O'1 3..144F-04 2.180E-04 S.1334E-fG .4.190E-0.4 .2.197E-04: 1. 46AE-04 1. 121E-oG 9.t3SE-05; 7AU3F-05 ¶i.997F-05
FSF 7.38tE-0G t.AOSF-04 9.?b62F.05 6.?G8if 05 1.Sn6 E-04 1..201E-04 6.494IE-05 iIA.0kF-05 3.3.97E -05 2.749F-05 2.23.0E-05 1.~79?F-O5
SE 2.0RRE-04 4J.Q01E-05 P.gqLI.-os 2.10IE-O5 S.72SE-05 S.21iftF-.O5 2 9AIE-05. 2.060,F-OS .1.60LIE-OS t.30?E-OS t.065E-05 13.580E-06
SSE 7.1IGF-fl5 2.693E-05 1.54&Fr-05 1.066F-0% 2.605SE-oS 2.OQ2E-OS l.139E'-0S;7.A7,E-0& 6. 1S.AE- 006 5.01IE-06 4j232E-fl6 3.S4?E-06

.8 4.682E-05 2.57.SF-05. 1.609F-O5 1.405E-09 4.tS3E-O5 1.963E-05 ?.302E-os 1.h117-05 1*273E-05 1.056C-lOS 8.927F-66 7.3657-06
SSW 3.3abE.G5 1.596E-09 1.133F-05 9.121,-06 2.A07F-0S 2.120E-05 1.5.97E-05 1.130F-0.5*9.0ZOE-0A 7**565E-06 .6.431F-06 5.4991E-06
SW 3'.2.05E-05 2.111f-05O 1.4707-05 1. 119F-05 2.Q99E-05 ?.1.9:7E-oS 1.5335-0.5 9.727E-06 8.134E-06 7.23?E-06 6.6317-06 6.?02F-06
WSw, 2.Z30SE-05 Ž.01SF-05 1.60SF-VOS .1.3117f-05 4 .127E-05 4 02SE-6S 2.3747-OS,1.69WF-OS 1.3617-OS 1.IiITE-OS 9.7987-06 8.43OE-06
W 1.614F05-OS*1.55S75 I.32lE-OS 1.126f-()g 3.7517-05 3.667E-05 2.353E--;O5 1.69TF-0S 1.36IflgIIS 1.180E-05 1.0207-053 8.A.8F-06
Mmvi I.2181-05 9,21SF-0b 7.1117-06 5.6.96E-06 t .66ttE-05 I .51.IF-05 8..9207-0.66.527F-06 5.4I62E-06 'l*79AE-06 11.300F-A6 3 908E-01,

M * 1 .?A8E-05S 1.0807E-05 8,84PF-06 7.323E-96 2.328F-0S5 2.327E-0.5 1.4167-05:1.0387-05 8.459F-0A 7.209E-06 6:211,E-06 5: 38SE-06
r4 N~ww. 2.?S1E-OS .1.939E-05 1.640OF-05 1.i40SE-t05 4..809E-05 5..146E-05 3.Gqf47-O5 2.1ft57-05 1.71ME-05 1.4337-05. 1.1807-os 9.1111E-06

TOTAL DnSF C.I1MMJTMENr IS t.93ME-G? PERSONwRFt4/YR

WARNING--POPlILAIT64- FOliO 1M(rE4T!N 00575 SHOWN
ABOVE HAVE NOT BEEN CORPRECIED TO REFLFCT POTENTIAL
FOOD EXPORT AND MAY EXCEED DOSES ACTUALLY RECEIVED)
SY THE PnpULATI('N OF THis R7('tnfN*. SEE SUMMARY
TABLE FnR THIS. 1PJORM ATTION.



C, PEGintj=:iP'c MILO, RION 7 CflDE::MTLflfl3,RF.VO (7/79) flATE: 15112181
MtTSFY~rALLliP. III-110.. PAAE Nnl. .72

CT1MF STEP 04INDAER 2, AFTFR 20 YFAPS nuRATION.IN YRS IS... 15.0

EYPAI,1RE PATHWAY 1MIL 4.K ING FxprOSEn ORGAN IS RnNF
C%

11OSES SHnwN REI.OW ARE ANNUAL POPULftTION DO)SE COHMMTTFNTS, PERSON-PEM PER YFAR

C'XRHO XRNO xRHO. YDo~ XRHO XRHO XRHn xf4HO XRHo. XRHO WR1fl XRHO
DtRFCTT0N 1.5 2.5 A*5 La.s 7.5 15.0 25.0 35.0 S5~ 5~.0 6S.0 75.0

64 . i t.931E-0G 'J.1iRE-0iI 3.41IE..04 2.93AF-04 9.7781 E-04 1.OUIE-03 6.526E-04 4.82SE-0Ll 3.98SE-04 3.426f_-04- 2.975F-0t* ?.546E-04
ýNNF 7.943E-04 I 7149E-604 6.j2lF-0U 5.324F.-04 1 ISOOF-03 2.124F - (3 1 .3671E-03 1.010f-03 6.243E-04a 6.9qai E-04 5 1.857E-011 .40920.E-fi4

NF I.1.AIE-03 ?.nS6E-03 I.855F-03 1.689F:03. 6:2116F-03 7.PIOE-03 iI.730E-613 3.48QF-03 2.82SE-01; 2. S5PE-03 1.46SP-03 i..E?IE-03
F' NF 6..ISE-0 A S.34E-fI03 3.99.FIF03 3.?23F-03 I.0OFO-02 t.05?f-02 6.381 9F-03 dI.5321E-03 3.58PE-03 7.94SE,03 2.425F-03 Il.970E-03
F 1.5307E-02 5452SF.-03 l.?Z9F-03 ?241~IE-03 5.48QF-03 4.319E-03 2.274E-03 t.519E-03 J_.17IE.-O1 9.61SE-0'I 7.A92P2-.04 6*824F-04

FS I..S46E-0 3 1.14S2E-03 9.525F-04. 6.41oc-64 t..55LE-03 I.P.A3E-03 61.760E-04. .. 615E-04a 3*.58AF-041 2.91TE-04.2.391F-o0 1.945E-04
3' F. 2.t3QE-03 5.466E-041 3.002F-04 2.*I89E-04 5.95AE-0q S.ASOE-04 3.1.37E-04.2.187E-04 1.7lRE-04 1.411UE-OO 1.166&E-411 9*553E-05.
SSE 7.41 13E-D0 2.80RE-04 1.623F-04 1.12O1f-04 2,7.5?E-04 t.226E-04,1.231E'-04 8.676F-05. 6.919F-05 S.832E.-05 4.q999F-05 4:32SE-05
S 4*.994E-0'I 2.RZF-OLI 1.943t-04 1.SU8tE-04 4.546F-0l4 4.313E-04 2.SIISE-011 t.829E-0fl 1.11B7E-0a I..?78JE-011 t.. 107 F- ft4 9.716E-05
SSW 3.59?E.-Of t.71OE-0L t .29QF-OtI 1.04IF.0L4 i.153E-o't 3.009E.04L 1.196E-94 1.312F-04 1.086E-ou q.q$1E-OS A.I*50E-0cS7.63aE-05
4W 3.4306E-04 2.*893E-0O 1.16ZF-04 .3a2E-04 3.5bllý-0A 2.629F-0411.634E-04 1.262E-04 1.1,19E-04. I 054E-04 1,022F-04I 1.008E-04
WSW ?.576E-Oq* 2.3U6E-AllO l.R4All0E-0 4 t..5011E-hil O..695F~o-6 4.43lV-0~ 2.65E1-0l JI*RSOF-04 1.6aSE-04 t.42 SE-04 t.276E- ,04 I.ISSE-04
w 2.(196F-04 1.9O?E-04 1.623F-04* t.. 359E -04 4.354F-04 4. '.5iE -04 2.~670OE-04 2.002E-04 I 1.706F.F-Oa 1.SVIF-04. 1.399E-1fl 1.IJODE-04
WENW I1.ahfE-011I *1:4t ~-04 B.. 9 09F-05 7*fl29F-05 t.99.7E-O'*I 1.79Eý-0. 1.662E-04 8.190E-05 7.2'17F-OS 6.754E-OS5 6.446E"O5 6.152E-05
NW IAQAF6-OD1 i.?(ff.-.0' 1.037F-00 R.SORE-05 2.636F..04 9.57oE-04 1.58SE-04,10.IQE-04' 1.009F-04I 8.957E-OS 11.093F-O5 1.4tOE-05
NN 2.533F-011 2.199E-04 1.845F-04 I.S6SE-04 S.24?E-0LI S.S06E-04 3.339E-04 2.404F-04l 1.960F-04I 1.66SE-Oil 1.429E-04.1.232E-04

TOTAL DfISF CO)MMITMENT TO 2..0?3F-0I PERSnN-REM/YR

%dARNTNG--Plp ULATtnN FOOD INGESTInN DnSES SHOWN
*APOIVE HAVF NOT BEEN CORRECTED TO REFLECT PnTENTIAL

F OO0 EXPORT AND MAY EXCEED onsES ACTUALLY RECEIVED
RV THE PnPULATION OF THIS REGION. SEE SUMMARY

* .T68LE FnR THIS INFORM4ATION. -



C' REION=lJINC MILL QWe1 I COnE=mtLnnSQEVO (7/79) "ATE= iS/t1/81
MET-qET:LLI.IJP. 70-80 PAGF NO. 73

.' UTMF STEP NIIMFP 2, AFTFR 20 YEARS DURATION IN YRR 73 ... t1S.0

SU4MAPY PRTPIT OF POPIII. I.TU#N nOFSF C(IMPIITFI) FOR TRTFP 2--nnSES SHOWN ARE ANNUAL PnPULATinN DOSE cnmmITMENTs. PERSON-PEM PEP YEAR

OnsFs RECEIVvE. RY PEOPLE WITHITN 80 KILOMETERS
---------------------------------------------- -.- ----------------------------------------

PATHVAY WH.R1OOY SONI AVG.oLUNG LIVER KIDNEY RRONCHI
.......-------------------------- ---------- -.. -----------------------------------------------------

C' INHAL. f..639E-62 2.1.44E+O0 4.A99E+00 1.275F-01. 4.7l4E-a1 1.$3UE÷oi
GfeOUNi) 4.634PE-01 -.4.34F-01 4. .34E-Ot 4.634E-01•i 63UE-Ot 4.634E-01
CLOun ?.139E-41 2l.$E-Ot 2.1139E-01 2.139E-0.I .21..39E-01 2.139E-01C' VEG.TNG. P.#89E-alI 3.31E5+00 2.699E-0 3.716E-01 1.1E6$+00 2.689E-Ot
MEAT tNG P.?4AE-02 3.027E-.o. 2,24BE-02 4..259E-02 1.298F-01 2.24SE-02
hLK I NG 1.930E-02 ?.023F-01 t,93qE-02 7.230E-0.3 2.6IF"02 t.93'F-O.

' RNPLUSSO. 0. 0.0. O. 0. 0.
--------------------------------------- -------------------------------------------------- : -------

TOTALS I.60714E÷00 6.8?E+o0 5.887E+00 t.226F,0h 2. 72Eo0o 1.432Ef0I

nnsES RK•E.VEP 8Y PEOPLE REYOND 80 KILOMFTERS
----------------------------------------------- m -----------------------------------------------------------------------
PATHkWAY HH. ff.Sy finmE AVG..LUNG LIVER KIDNEY RPONCHT-------. .---------------. --. -. -.. -------. --------------------------------------------------------

o INHAL. 0. 0. 0. 0. 0. 0.
.,ROIIHf) #. 0. 0.. 0. 0. n.
CLnUn 0.. 0. 0 . 0. 0. . .0
VEG.TNG. 0. 0. 0. 0. 0. 0.
MEAT ING 0. .0. 0. 0. 0. 0.
MILK ING #1 .0. 0. 0. 0. .0.

0 RNPLIIRS0 2.669E+0O 3.56AE+01 5.838E-Ot 2.E÷0E+0O 2.640F+90 1.687+E,0
------------------------ -------------------------------------..------------------------- ------

TOTALS 2.6AoE+.•O .3.54AE.fll 5.,839E-O 2.660E+00 2.660E+00 1.687E*00

TOTAL nnSES COMPUTED nVFR ALL POPULATIONS
---------------------------------------------------------------------------------------------------------------------
PAI7WAY Wm.ofDY RAONE AVG.LUNG LIVEP . IDNEY RRONCHI
-----............--.--- I........--,-........ ----........----............. . .. -... ..--- --•..........

• INHAI.. 0.6so.E-op ?.ioSF+00 I.A9QEf+o 1.275F-O0 t'.735E-01 1.333F+01
GRnpINIY) ,.43aE-On .3- 4.634F-01 4,634F-01l 4j634'E-0l 44634E-01 4.634E-01
CLOUn ?.130E-01 2..•9F-a- 2.t.QE-ol ;1.139E-01 2.139F-0t 2.139E-0t

O VEG.Itir. ?.fhiE-lt 3.A4E+00 2.669E-O1 3.716E-ot I.IRE+00 2.689E-01
,4EAI ING ?.?,*E-? 3,0P7E-01 2.,Zq4E0-0 4.?59E-02 1290E-o1 2.24#E.-02
MILK IN.G 1.Q3"E-f2 2.01YE-Ot l Q34F-n2 7.230F-03 Z.oImE-op t.938E-OZ

O PNPLU$..0 p.h6E+A 3..SARE+0I A.E-Ot 2.660FE00 •.bbAE*OO i.687FlI
-------------------------------------------------------------------------------------------------

TuTALS 37Es4,+Aft o*.tUIE01. 6.470F+00 3.8A6F4O0. 5.342E+00 3.1j9E4.01



(W'E:141LD08,PEVO (7/79)" M•EGION;=14C MTLL RUN 7
MEYTSET =CALLUP, 7=-RO

N wo. NAmf PTS;

1 NnPT4 RUUNAARY 1
.0 I NfInRTH RItI•sDARY .

• NTH ROiUJNI)AqY "
I f.fnlTH. HOUNtI)QPY "

C' Cfln?)FNTRA.TIflrN TnlTALS

a NORTUHEAST R9'INtARY I

C' 2 NnRT4FhAT '4IlIjrJIARY
2 NnRT4FA3T R)UNlnARY I
2. Nnfl*THAS". HillInARY a

" C'1NCENTRATI.lN TnTALS

3 SnrtTHEAST RPOlNnAPY I
C 3 SolITHEAST 8I.1INOARY "

3 SntlTHEAST ROiUNI')ARY 1
3 .3DLITHEAST ROUNDARY 4

•' IcnNCFNmtRATIRN Tnr ALA

4. Rnll) T RIJIIOf)ARY I
C" A SnhITHWEST 9fO(NlIArY 2

-4J 4i SOIIT HerST fHOUJNOARY 3
(30A SCtIfTHWFAT Rf)OUNI)ARY 4

C'• CRNCFNTRAT nIn TnTALSL

5 NFARFsr RES.r)ENT I
(A 5 NFARFST RESIDENT

5 ' NFARFST RESInE•r 3
S IFAaRFST RESInE4 4-

CnNCENTRAT1O04 ItiTALS

6 ENV MtONITOIR &T A I
6 FNV M(INITOflR STA .2
6 FNV MONITOR STA A 3
6 F4V MOINITOR STA A A

. C NmrF.MTRATIr) TI TAI,.S

7 NEAREST DOWNWIND PES 1

7 NFARESI hOWN41NI) RFS
7 NFARFS.T DIW,4WINl. HES 3
7 NFAR•ST flLJWN'INO PES 4

0CrtI•FNCNTQATI1ON TnTALS

8 NEAREST CtJMtIlNTY I
* 8 &(ErPFSt CflM.4II4TY 1

8 NEAREST C.IMmIONTTY I
a NFAREST C!IO4MIINTTY 4

C•rFl1FNrATYlrfTJ rn7al.i

hATE: .15/12/t8
PAGE NO. 74

.TIME STEP NUMRFR 2, AFTER 20 YFEARS DURATInN I YRs Is... 15.0

INITVIDIIAL RFCFPTnR PARTICULATF CnNC.ENTRAT
AIHRfRNE CONCENTPATTnNs, PCI/M3

T#4-230 PA-24% PH-2100-23R

1..9a4E-n2 5.?99E-05 t.7%OE-05 .1.489E-06
o. 0. 0.
R.?IOE-05 4,093E-04 .i.64SE-04 2.200E-0a
1.40-3F--n .6.269E-04 2.516E-04 3.359E-Od
t.9A7E.02 .o04QE-03 4.336E-Oa 5.574E-04

4.222E-03 t.t'17F-09 3.78AF-06 3.21qE-07
0. 0. 0, 0.
7.551E-n0 6.421E-(13 ..25AI.E-03 3$56fE-o3iP23E-03 1.o57E-0 4-.25'nE-0• "5.683E-03

.22-1E-03 1.701E-oz 6.835E-O3 9.,3QE-03

3o,71-6E-0, 9.94,9-07 3.292E-07 2.767E-08
0. 0. 0. 0.
3.673F-05 3.0159-041 1.270E-04 1.700E-0-4
5.250E,05 4*524E•Fna 1.RI9E-04 2.4S0E.-04
fl.60F-DU 7.6AQF-04 3.091P-04 4.130E-Oa

1.759E-03 4.783E-06 1.580E-0b 13.43E-07
0. 0. .0 . 0.
•.1733E-05 1.458E-04A 5.861E-05 7.S83E-09
2.*325"05 1.,94qE-04 7.832E-0S )..046E-04
1.799F-03 3.4IS6F,-04 I.38SE-04 I.R AE-O4

2.31SE-07 6,20QoE-OS. ..05I-05 -I.T73F.-06
0 . 0. 0. 0.
S.006E-05 3.105F-04 1.2-41E-04 1.443E-04
7.4AOF-05 J.476E-O04 1.787E-04 2.3S7E-0O
2.331F-0? B.?03E-00 3.234E-04 G.A*TE.-0a

1.016E,02 2.721F-05 9.003E-06 7.624E-07
0 . . 0. 0. 0.
5.87TE.-05 3.844E-04 I .,52E-IOl4 1.Q7IE-0.4
8.742F-0 . 5..615F.-0. 2.21SF-04 2P.A 8- E-0a
1.030E-0? 9.73I1F-04 .4.A26F-04. 4.R26E-04

1. 143F-03 3.124F-06 1.035E-06 8.730E.. 9
0. n .0

TIONS.
nRonNo CnNCENTRATIONS. PCT/M2

U-21R TH-210 RA-P26 PR-210

6.590E+064 .796E+02 S.907E+01 3.907E+Ot
. 0. ~ 0. 0.

?.RO#FtO02 1.387E*03 5.SS2E.02 S°.52E+02
q.170F÷03 1.A6AF+4o 7.4aRE+03 7.448E+03.
7.035F+.04 ?.0IRE,04 8.062F403 A.O62E103

-. ---------.. -.. -.. --. --.. -.--------. -.. --. . --

1.431F+04I 3.886E+01 1.276E+0t 1.?78E+01
.. 0. .O 0.

?.559E+03 2.176E+04 A.713E+03 8.713E+03
3.6914+04 3.142E+05 1.2seF+05 1.258E÷,05
5.3tIE.0' 3.360ET05 1-.345E+05 1.345E÷05

.1.260F÷03 3.372E+00 .t1.iII+00 1t. E+00
0. 0. 0. 4.
1.P•SF÷02 1.070E+03 4.285F502 4,2SE,02
1.560F+03 f.341E+04 S5.381-E+03 . 5.381E+03
2.944E+03 1.451E+0a 5.810E+03 5.810E+03

5.960EG03 t.621E+01 5.332E*00 S.332E+00
0. 0. 0. 0.
5.872f+01 4.942E+02 1.978E+02 I.978E+0?
6.910F+02 5.792F403 2.318F÷03 2.319E+03
6.710W03 6.303E+03 . 2.5?.IE03 2.52i.E+03

7.40Suw0o P.104E÷02 6.934E*0I .6.934E+01
0., .0. 0. 0.
1.697E+02 .1.052+03 4.190E+02 4.190E+02
2.223F+03 4.330EfO4 5.290F÷03 5.290E+03
8.097F+04 1.456F+04 5.778E+03 5.778E+03

3.4q3E+04 9.?2?E*01 3.039E+ol 3.039E+01
0. 0. 0. O,
I.Q9?F02 1.303E403 5.1SE+02 5.13lSEe2
2.598F.03 1.668E+0O 6.S56E÷03 6.556÷+03
A.72?Fr04 I.84AE+0q 7.106E+03 7.100E+03

4.010E+03 1.059E+01 3.494E+00 3.494E+00
0. 0. 0,. 0.
2.187E+02 t.73?E+3 6.926E+02 6.926E#02
2.36tF+63 I..A6PF404 7.4AUE+03 7.464E403
6.So0F.÷OI 2.062E+04 8.160E+03 8.160E+03

1.874FF02 a.9q1E-ot 1.06'45E-o 1.64SE-01
0. 0. 0. 0.
6..080F*00 5.0*48F+01 ;.020E0l 2,OOE+OI
0./29E401 3.qk1F+,2 1.571E+02 1.571F+02
2.4O7F+O? 4.a1*lE+02 1.775F+02 1.775E+0P
------------------------------- 6---------------------

6.452E-45 5.112F-0a 2.052E-04 2.701F-04
7.945F-05 6.2A7F-04 2.522E-04 3.357E-64
1.327F-03 1.1.43F..3 1..5R*E-0II 6.n9AF-04

5.528-05 1.473F-(17 a.875E-08 i.t2?E-QQ
0. 0. 0. 0.
t.7QI-06 1.48OF-05 S.9R3F-Oh 8.OnOE-06
1.591F-046 1,32F-05 5.309F-nh 7.07AE-0.6
5.*i7F-ns ?.827F-A% 1:3I#E-05 I.SbOE-05

0.



(74 REGflItizinic MILL RUNf 7
METSFT~r,'LLIJP, 10A-80

tODI)EmTL~nn.R~vO (7/79) *AT.6E 151121/1
PAAE Nn. 7i

TIME STEP NUnRFR 2, AFTER 20 YEARS OURATIflN IN YRS IS ... 15.0

(~ O. AME PT9Z

9 NE4AREST flfliINI'4) Cnm I.
9 NFAREST O4WN"!N( Cnm 2
9 IJEAQF5T AIIN MIND cA'4 3
.9 NEAREST 0O[)4WIN0 CtIM LI

CnNCFNTWATION rTnIAlS

20NFAREST GR0AZIN G AREA I
(~to NvARFST GRAZINaG APFA

10 NFAREFST GRAZI~.N APEA 39
10 NE.AQFST GRAZINGZ AREA .4

CnN~CENTRATIf1N YnTAL5I

It CALLUPI

It GALL11P
11 9AL.LIP .

cnNr.ENTRATIOnt TrITAt.S

t2 S?*PQIP4GSFA) MR. P1.RI Ia 12 RPRING37EAn 7IP. PARK 2
12 SPRINGSTFAP TR. PARK 3
12 %PRT?4GSTEAn TR4. PAPK 4I
.*.crNrF NTQATIno YnTALS

13 NAVAJOY GRAZINIG AREA Ie* 13 NAVAJO0 CRAZING AREA 21
13 NAVAJO GRAZING AREA 3
13 NAvAJO GRAZING AREA 4

l cAnmcVmiRATIIIN rOTALS

14 NEXT NFAREST RFSTPEN I
14 I NEXT NEAREAT PESTOEFN 2
141 NEXt NEAREST PFSJ)FN. 3
141 MNET NF.ARFST REStI)E-'I 4

io, cOnft.NTRATIflN TnTAL.S

iNrlJ.vYD.lIAL RFrEPfnR PA'#T.ICIL.A16 CnNc;ENTRA1
ATR~f1nRNF CAAJCENTRATTOJ9, .RCI/O3

lI-a3R TH..230 RA-2?6 PR-210.

1.67f0t *.5316-08 1i.499E-08 t .26qE-0q
0. . 0. 0. 0.
1.700F.04~ 1.3976-05 5.6116-0,6 7.496E-06
8.80O7E-.07 7.112E-06 2.AS2F-06 3.7956-06
1.959F-O5 2.113F-05 8.47RE-06 11129f-05

9.RA9F-04 a.&506-06 8.76&SE-O.7 ?.426E-08
0. 0. 0. 0
8.01&E-441 7.016-03, .2.844*F-03 3.AO08603
1.6*1l6-03 1.16-2 5.774E-03 7.720E-03
3i.lI?F-3 2.1*44E-02 8.619F-03 1.tS3E6-2

1.1786-o5 3.1*1OE-08 1.03W6-08 8.189E-10

t.338F-07 .1.1006-fiA .14415E-07 5.897E-07
5.380E-.06 4.*1j7F-0l7 1.17?OE-07 2.354E6-07
1.MF6-0'% 1.5736-04 6.289E-47 8.2606-07

1.436E-041 3.063F-07 1.277E-0.7 1.1083E-04
0.0.0. 0.
3 9966-'07 3.2646-06 1.311E-06, 1.7516-06
3.946F-07 3.1137F-06 1.27SF-Oh 1.700E-04
1.44*16-0.1 6.837F6-06 2.716E-oh 1.4163E-06

7.17*1.6-03 1.949E6-5 6.438E-0,6 S:.*72E.07
0: n.0 0.
1.2313E-0* 7,578F-O*1 3.0*116-0* 4:059F-04
1.853F-04 1.104E-03 4. 42*1E744 5.RA4E-:04
7.4481f-03 1.RR2E-63 7.533F- 04 9.050E-04,

1.074F-02 2.86*1E-05 9i481E-06f 8.019E-07
0. 0. f.0 . 1 0.
2.4656-05 1.853F-041 7.321E-05 9.458F-05
3.1316F-os 2.806-0SE" 1.098E-OLI 1.3A7E-O*
t..0110F-02 *1.9.45-0* 1.9?56-04 2.341-F-04

;ROUNO ChNCENTRATIONS, PCI/M9
U-?38. TH-230 RA-226 P-.210

5. 5SOE+0t I.S35-Ot S.06IF-02 .061jf-02
0. O; 0. 0.
5.763F400 4.736c+01 1.#IQ4E+01 !,A946,O
P.6t760Ol 2.113E+02 8.4411601 a.441*E÷60
R.9*aF,+OI 2.SSRE+O;. 1.030+02 1.0346E02

3.351F+03 8.942E+.00 2.960+00 2.960E•.00
0. 0. 0:. 0.
2.737F403 2.39AF+04 9.600E03 9.600E+03
4.875E+04 1.268EOS 1.709O605 1.7096+05
5.460U+04 4.505E+05 1.8056.0S 1.SO56E05

3.99lE+01 1.060E-01 3.508E-02 3.508E-02
0.. 0. 0.. 0.
I.5356-01 .3.727F404 1.490E+00 1.4q0o•+0

1.599F+600 1.312F+1O 5.240F+00 5.24OF+00
4 196F+01 I.A46E601 6.765E+00 6.765E+00.

.866E+O,? 1.300E+00 4..311-01 4.311E-01
0. a. 0. 0.
1.354f*100 1.106F+01 4.424E+00 4*,2AE*00
1.173F601 0.470E+01 3.7836,01 3.78RE+01
'4.9976,0? 1.071E+02 *..26RE+61 4.768E+01.

-------------------------------------

2.431E404 . 6.605E+01 2.1.73E+01 =.173F.01
0. 0. 0'. . 0.
4.195E+Of 2.56E+03. 1.027E+03 1.027F+03
5,507E÷03 3.281E+04 1.310,+Oq 1.310EI 0
3.024E+0* 3.5qE+04 1.4150F+04 1.416SE04

3.640F+04 9.7071+Ol 3.200F+01 3.200E+01
0 .0. 0.
4.355F+01 6.279E+02 2.4716.0? 2.471E+02
1.110F+03 A.316E+03 3.249E+03 3.249E+03
3.7606F+04 9.nlE+03 3.529F÷03 3.529E+03

e-- - - - - - - - -m. .. . . . . . . . . . . .



cDI)EvMILDnsPEVo (1/79)PEIufneiJNc MIL11 RUNt 7
MET8FT~r.ALLllP. 76-RO

DATE= IS/12/81
PA.GF NO, 74

TIME 3TEP NtJH9ER 2. AFTF4 20 YFAR3 VIIPATTON IN YRs Is-,. 15.0

3

S

6

9

10

12
1.3

14I3nIVIfll,4 PFCFPTrF ROAf~ON. ANDI RAI)AN D3AUG14TER ncFlNCFTPATTONJS
AIRROPNF cOnmCP4TSAT!UNS, OCT/M3 G

---- ----------------------------- ! --------------------------------- ---------- -------
7.2811E4.0a 4. 141 F+02 2.5.16E+01t t.763E+00 3.310E.07 1.347E-t0 1.713F-IS 5.6*17F-04 3..?BOF*.
3.1133E.It 3.418E+Ol t .09%E+o I 3.OAAE+flO 1.39F-I36.7.8f)8E-l0 t.300E-14 1.029E-04 2.755F.(
3.Q90E+00 3.8153E+00 I.A31F.406 7.71)AE-01. 6.077F-07 5.774E-10 1..596E-14 I.614E-OS 3.052E.1
10#32F.01 1.341f.+01 6.302EGO0 P.659EOfl 2.OtlRE-06k t1119F-09 4.71*IF-14 S.52YE-O'5 1.03tE+'
1 .08 IE+4? q. 429F+01l t.041E+01 3,39SE1E00:9.732E-07 4.30SE-10 6.8126E-45 2.102t-04 7.626E4+
7.0542E+01 7.35AE,0.1 1.983F,*01 dI. &94E00.57E0 7833E-1O t~q 3.93.q3IF-04 5.f%28F~+
6.E38OE+QO c.iqqSE,00 4.1n??E+oo 3.164]E+00 6..221F-06 1. 3.I4E-O.8 1.60SE-13 LI.04OF-05 4.74RE*4
2.AoaE-0l 2.404E-01 2.570E-01 2. 7 BE-0 1 IiS22 06,Q9092F4-09 I.. 4-ABE- 12 2.479E-06 2 2PIF-l
2a.51E-01 a2.2E-01 2.7?4E-Ot 2.23lE-01 6.562Er.06.2..B29E-07 2*-3311F.-10 2.204F~-06 I .71W-l
3.4h0E401 ?.361E+01 3i.5111E+fO %.L163;E+-1 l1 .323Eý-07 4.23SE-tt 3.603F-16 4.417F-OS 1.470E4(
3.S55E-Ol 3.95S1E-01 3.56SE-0'l 3.560E--Ot 1,1-0 SF-05 2.1373E-07 t-863E.-tfl I.502F-06 2.61OF-l
5.7113F-o 1 t5.787E-01 S.631E- .O S.. 4Sfl-O I 5.442!E-0G.63. 1.102E.-11 S.l84E-04 4.563F-l
4.l.OAE$01 3.785E.Owt !l.?64E+Qt 3.593F.+00l.OE0..0AV1l1~lEi 1..165E-04 2.0QRF*
?.28qE,.01 ?.23SE411. 1.076E+01 4.3rqE+0I' 3.076E-Oh 2.643E-09 6.79SE-t4 Q*.3g*1-05 1.770E+1

~OtJ~b CnNCENTRATTOINS. PCI/02
P11-214 111-214 P11-210

-.. . . . . . . . . . . . . .
32
01
.0

01
0.1

on
01
01
01
01

otOl
31

3. 280EW .0
2.755F..0i

I .031E+0i.
7.6VE4+Otl

.41* 48E. 00
2:2211E-01
1 .184E.01

P17RFE+Ot
2.13F8-01
4-.58 3E-01
2.9 98RE,0'
t1.770E+01

3. 280E+02
2. 75 'E 40
3.052f.o0
1 .031E+01

7.826E+.01

2.221E-0t
I .78GE-01
I .870F.+01
2.0.18F-01
4.5A3E-01
2.9981E+61
I .770E+01

4.114Ea-01
I .739E+00.
7.1591 F-0 I
2. 5moE
i .16E+00
I .995F,00.
7i*771EiO0
1 .901E+00.
I .67QF+41
I .E.51E-w0
1 .3P0E+01
6.7948E,00
1.9qQQE,00
3. RO2F* 00

C>

0e

0

0

0

0

0



Ck REGIOnmzimc MILL DON 7 COnE*"ILTI.Dn,9EV0 (7/79) DATER 151121RI
fHETSETzGALI.UP, 16#-80 PACE NO. 77

TIME STE.P NUMBER 2, AFTER 20 YEARS DURA-TIOn IN YRs Is... 15,.0

NUf4HPFQ I NAMEVIJORTH ROUNDARY Xx no*m. Y: .KM, *Z2 6.114, 01STw 1xm, TIRITYPERIO

fk 46CFRIIID ANNtUAL OnSE COM"ITMENTS Co4PUITED FOR THIS LnCATIO'4. MRF&4/YP

4%AGE PATHWAY WH.HODy ROME AVGA.UNG ýLIVFR KIANEY BRONCHI

INFANT INHAL. 5.*IGE-01 1.00E401 O.b5E+ot 1.9AF-01 2.40E+.00 0..
INFANT uRfltN 2: U*&Fefl Z.46F-01 2.46E-0.1* 2.46E401 2.4I6E-01 246F-nll
INFAHT CLoII'D 21: 2F-0t6 .2. 02E-06 2.02E-06 Z402F-06 2.0PE-06 2.0l2F-06
INFANT VF.N. 0. 0. 0. 0. 0. 0.eINFANT MVAT ING (J. 0. 0. 0. 0. 0.
INFANT. MIL1K ING 9.9TE-fl1 t.fllE+b 9:41E;-01 3.ISF-bl 1.47F400 9.97F-01

4%INFANT TOTALS t 7r6E*00 2.tOE+ol 4.77E+ol 7-.59E-0.I 4.61E+00 1.24E+00

ACF PATHWAY wil.ROOY BONE AVG.LUNG LIVFP KIDONEY gR41NCpI

CHILD INHAL. S. I E-01 I OOFl+01 18.6%F+01 1.98E-01 2.LiqE*00 0.
.CHILD GROUND 2.46E-01 2.fl6E-01 2.46~E-01 2.416F-01 2.4*6E-Ot 9.'I&E-01(ACHILD) CLOUDo 2.opf 06 2.r02 -06 2.P-06 ?.0E0 .2-06 22-fl6

CHILD VEG.ING. 7.I-I 9.70E+00 7.61F-01 8.89f-01 3.0AE,0Oo 7.61E-01
CHILD MFAT ING li,09E'.01 1.43F+00 1.09E-01 1.797-01 5.R77-61 I 1.09F-0 1

(A CHILO 14TLK Mr. 1_97F-0O1 9.01E+00 1. 9TEorl 2..20F-01 1.25t,00 7.97F-01

CHILI) TnTALS 2.aa3E+00 3.05E+01 4 .8L1E+V1 1070 7..62E+00 1.91F+00

coAGE PATHWAY IN".M F)Y BOnNE AVC.LtUNG LIVER KIDNEY BRNmCHI

(ATEENAGER ItJI4AL. S.1I57-04 1.oor+.0I 4.65E.0I 1.987-01 Z.40F+00 0
TEENACEP GpnuNIo 2 .MhE :Ot P.4f67-01 2.46E-01 2.LI&F-01 2,4I6E-01 2.46Fi-01
TFFENAGEQ ULOijt) 2.02.f 06 2.0fl?70 .2.0270-.fi 2.0l2F-66 2.07F-06 2.02E-06

(ATFIENAGED.. VFG.ING, 5.%607-01 7.27E+00 S.56E-.01 s".33E-01 2j40E,00 s.s67-01
TFENAGER $HEAT INC,77-0 .1.04E+00 7.77-0 1.30F-0 4.5~0E-0 7.77C-l
TFFNAGEP MILK INC 4.29E-01 '1.42f+00 tI*2Qfe01 .241F-0t 7.01E-01 r2F0

tFEEArER VITALS t.8R2E~ftQ 2.357+o1 4.7117,01 I.33F.00 6.97001.1 o0

OAGE PATHWAY WH..RfllIY AONE AVG.LII.NG LIVFR KIDNEY RCH
----------------------------------------------------------------- --------------------------------------------------------
ADULT INI4A1.0 5.17-0.1 1.00+1D~o .&SE+0f 1.9af701 2.897400 0
AnULT GpnUNq pl.567-01 22.56701q,16-o 246E0 460 2L6E-0 1 2..46P-01

ALt Ct 011P 2.027-06 2.OPF-06 ?.02E-06 -.n2E-06 ?.OF-Oh 2.02F-006
AIMIL I Vu IGtic'G. IS- 63F-otI 8.757,00o 6.6W11-0I 6.93F7-04 2i39E+00 6r.63u-01I

CAnDULT PAT ING .1.17f-.01 1.Sc3QF+0 I t77-01 1.79FeOt 5.63E-01 1.17F-01
*A ULIT MTli tir. IU 1.,QO-0 1 ?.?hE+00 .1.QME-at 11.99F-02 2.6?7701 1.9817-0t
-------------------------------------------------------------- r ----------------------------- -------------------------- m------

A~hitiTCTALS 1.1700 2?F'. .'77+01 t.3?F+00 5.95E+00 1.23f400



' REf•• C• N=lNIC MILL OlIN 7 COOEaMILOO•.,PEVO (7/79i DiTE= 15/12/Al
METSEIFGALLIJP, 76-80 PACE Nl. 74

TIfAE STEP NU)MRER 2, AFTER 70 YFAPS DURATInm IN YRS IS... 15.0

NUMBER I NAMF=mnPTII AJUONnAPY x= 0lImm Ye *IK4. ZZ 6*1M, OTSTrI ,KMv IRTYPE=|.0

TOTAL ANNUAI. Dn5F cfiMmiTmENTS COMPtUTED FOR THIS LnCATION, MPREM/YR

AQ.- -PATHWAY wH.AnDY RONE AVG.LUNG LIVER KIDNEY ARnNCHI

INFANT INHAL. 5.1AE-01 4.IOOE+i i.6SE,0 1.9AE-O.. 0.1qEO0 4.S5E.+02
INFANT GRnlNO 1.75F400 .T5E÷00 1.75E+00 I.75E÷00 i.75E.00 1.75E+00

(N INFANT CLOUD 5.37E-02 5.37E-02 S.17E-02 S.37F-02 5 37E-02 5.37E-0?
INFANT VEG. Dr.. 0. 0. 0. 0. 0. 0.
INFANT MEAT ING 0. 0. 0. 0. 0. 0.

C' INFANT MILK ING 9_,97F-II 1.07E+01 q.Q7E-Qt 3.tst-0i 1.7En+00 a1.qE-0t

INFANT TOTALS 3.31E+00 2.PSE+01 4.93E.0! 2.31E+00 6.IAE+00 4.SBE+02

AGE PATHWAY wH.DnDY NONE AVG.LUNG LIVER KTINEY B9ONCHI

C CHILD INHAL. S.AlEU-(l t .00E01: 11.65E÷0l 1.98E-01 2.Q9EF00 4.55E+0Z
CHII. 0ROtNo t.75F+O0 I.75E+of0 1.75EOE+t0 .1.71E'00 t.75E400 1.75E+O0
CNILD CLOUD 5.37E-02 5.37E-0? 5.37E-02 5.37E-02 5.37E-02 S.37E-02

€ CHILD VEG.ING. 7.61E-0t 9.74E000 1.61E-01 A.49E-01 3.04E+00 ?.6IE-'U
CHII.D JFAT ING I.OQE-0 I..43F+00 i.OQE-0t 1.7QE-01 5.47E-01 1.09F-Ol
CHIl.D 14ILK INC 7.97E-01 9.01F+00 7.91E-0I ?.28E-01 1.21E+00 7.97F-Ot

---------------------------------------------------.. ----------------------- ---------------------------------------------------------
00 CHILD TOTALS 3.98E+00 3.20E+01 4.99E+01 3.?SF÷00 9.ITE+00 4.59E+02

AGE PATHWAY wH.BOnDV BONE AVC.LIJNG LIVEP KIDNEY BRONCH4
--------------------------------------- ,-------------------- ---------------------------------------

TEENAGER INHAL. 5.14E-01 1.00E+Ot 4.b5E01 1.Q9F-O 2.49E+00 44.55F÷02
, TFENaGE.R GROUiN 1.75E÷O0 •175E÷O0 1.75E+00 1.75F+00 1.75p.00 I.75E400

IEE ýAGER tLnOi) 5.37E-02 5.37F-02 S.7.E-02 5.37E-02 5.17E-0Z 5.37E-02
TFE•NAGEQ VFG..ING. 5.5AE-OI 7.27F+0o 5.56E-0I &.33E-01 P.4oE+00 5.56F-01

TEENACER MEAT INC. 7.77F-0P I.0'oEO00 7.77E-62 I,3(E-01 4.SIE-01 7.77F-02
FEENAGER MILK INC 4.R9E-01 4.92E+00 L.j29F901 1.20E-01 7.00E-01 4.29E-O

...............------......------------- ----.....--- ----- ------------------ a -----------------------------------------------
*TEENtAGER T.ITALS 3.38F+00 2.1;.E,0. 4..93E+01 2.ASF+00 7.8%E+00 4.58E+02

AGE PATHWAY WH.OnDY ArINF AVG.LUING :LIVER KIDNEY eRONCHI

AUX.T IIHAmL. 5.14E-61 !.OoE+0t 4.6rE+01 1.98F-01 2*.4QE00 4.SSE+02
AnijI, T GRpOuN 1.75E+00 147'E÷00. I.76E+00 1.75E+00 .I.15E+00 1.i75E*00
ADt)I. T CltOD 5oM7E-02 S.17F-OZ 5.37Em02 5..37E-02 5.37E-02 5.37F-02
AO)131.T VFG.ING. 6.h3E-0! P.7LE.o00 h.hE-01 6.93E-Ot ?.59E+00 b.b6F-01
ADU3LT HEAT JNC, 1.17.-0l l.50F+o0 1.17E-01 1.79F-01 S.61E-al I.j7E-0I
A*ltJl.T MILK INC 1.9PF.-O1. J.*pfE4oo I.A4F-01 h.qqE-02 2.62E-Ol 1.40E-01

------------------------------------------ ------------------------------------ ----------------------------- ----------------
ADUJLT T TAL5 .3.;9F+00 ?.4VEnl •l•tI +I. 1. Q?.4F+An 7.51F+40. 4.5AE+02



0 REGFctnwijfC MILL q~ttm I CflDExHTLnflSFEVO (7/79) nATEu 15/t2/Al
P4ETiFTmGALLUP, 74-RO 'PAGE NO. 79

TTIME STEP NtIMRFP 2. AFTER 20 YEARS DURAT11111 IN YPS IS... 15.0

NIJMIFQ 2 NAMFUNORTHEAST FMI~tNDARY XT 14RX0M. vu IKMO Zu -3.0t4. UT'SI 1.2KM. TRTYPE=10

4l0CPR190 ANNUAL nnSlE CommITMENTS COMPUTEft FflR THIS Lt3CATIP.fW MRI."/YR.

ACE PATHWAY N4.809Y RONE AVC.LuNG LIVER KIDNEY RPONCHI4

INFANT 1'NHAL. I .AOr +00. S.0jE+0l 3.85E401 a.98,f,00 1.01-E+0i 0..
141FANTI GROUNID 6,m 1E -0 6.41Ef-Ot 6.91E-41 6.91E-0t 6.91E-n1 6.9.1F-01
!NFA14.T CLnUI) 1.07E-06 1.0TE-06 1.07E-06 1.0-?E-06 t.01E-06 I.07E-66
I NFAPNT VEG.INVI, 0 . 00.- 0. 0.
INFANT MEAT ING .0. 01. 0. 0- 0. 0
INFANT ktILK INA 1.12r.ot 1.6l7F+02 t.,12t.01 5.30F~o0 1.62E401 1.12E.0.1

INF6NT TlT:ALR l.36E*01 1*5SQE,02 5.00E+0t A.97f+oo 3.10E+01 1.t9E+01

ArE PATHWAY WH.RflOY MnNE AV4.LUNG LIVER KIDNEY BRONCHI

CHILD It4HAL. 1.67F+~00 S. ohE+ I *3ASE.01 2.96fE40 1.TE+Ot - -0.---
CHILD GROUND 6.91E-01* 6,91F-01. 6.9tE-t0i 6.91F-01 6.91E-01 6.91E-o1

(NCHILI) CLntID 1.07E-01- t.07E-06 I.07W-06, 1.07E-46b 1.07E-06 I..0O.7E-06
CHILD'V(.N. I0EO 1.21E+02 1.03E+01 1.43F+01 M.45E+of t.03Et01
CHILD) MEAT ING 1.60F~flf 2.OtE.01* 1.60E+00 3.01F+08 9.24E+00' I.60E400
CHILD) MILK ING 1.41te401 94. iE.0 I 1.OIE+01 3.93cE00 1.24E.Ot t.OIE+01

------------------------------------------------------- -------------------------------------------------------------------

CHILD TOTALS Z%.114E+0t 2 .91E+0Z 6.13E+.01 7.44E+01 8.If"t+01 2.2?E,0i

coAGE PATHWAY WH.qOny 0N AVII.LUMG LIVER Kin"lEy BRONCHI

(hTFENA4ER. INHAL. 1.61F+00 5.06E401 3.85E+01 2.9AE+00 .1.41E.01 0..

IFENAGER GROUND 6.91F-01 6.,9tE-01 6,.91E-01 6.91E-01 6.91F.-Of .6.91E-t0t

TFE-MAGEP CLOUD) 1.07E-06. 1.07E-06 1.07E-0 6 1.07F-04 1.;07E-06 1.07F-06

cTEENAGEP VF .G.ING. 7.95c+00 9.96E+01 7.95E+00 I.06F4ot 3.5?E+01 7.95F+00

TFFAIAGER ME:AT ING~ 1.t!E+00 1.53E+0.l 1.17Eioo ?.tgE.00 1.08E~00 1.17E400

TFENACER mYLv INa S.qzF~oo 6.0fE.01 5.9ZEtOO. 2.02E,00 6.93E+00 5.92E+00

-- - - - - - - - - - - - - - - -- - - - --(- - - - - - - .. . . ..a- - - - - - - - - -

7FENArER TOTALS 1.7AE~0l 2.2RE+0? S.43E+01 1.85f+01 6.40OE+01 I.51TF+01

AGE PATHWAY biH.fitoY PflNE AVG.LUNG LIVER KIDNEY BRONCHI

ADULT INHAL, 1.67.E+00 5.06E.Eot 3.65E+oi 2.9RF+oo I.41E.Ot 0.

0ADULT 6DIN .QIE-01g 6.91F-ol 6..91F.-0. 6.91F.-O1 6.QIE.0t 6.91E-ot

AnULr CLOUD 1.07E-06 I,07E.-06 1.07F-06 1.07F-06 l.AIE-06 1.07E-06.

ADULT VFG*ING. 9.79F+64 1.21;F*02 4.79E+00l 1.4t+E01 3.52E+01 9.79E+00

ArDUL T fiFAT INC. l.SIF.+nO 2.4ftE.81 1.AIF.*0O 3.01IE*00 8.4.19;F00 1.RIE+00

ADU'L T MILK ING 2*AtE.oo S.DP*F+0l ?.ifC.+0fl A.39E-01 2.AiF+00 Z.BSE+00

-- - ------------------------------------------------------------------- ---- ------

A nlhliT ITOTALS I.AR!EGOI 2.10F+tI? S. 17F+01I .102F +01 6.I5E+01 t. stF+ 0

.0-



pEtr.1flHInm MILL PlfN 7. CI1OE:NIILDIIS,RFVO (7/79) AuI//1
METSFT-frALI.LIP. 7I6.R0 PACE Nnl. AO

TINE STEP NIIMRP~ 2. AFTFR 20 YEARS DUoRATInN INlYps IS... 15.0

NU4AFRF 2 NAmF=NfIRTHEAST ROtINDAPY X= 1.2K". YX *11(Mo Z= -3.11M. DIT=~ .2KM, IPTYPE cl0

TflTAL ANNUAL DnSF COmmITMFNTS cnMPUTEO FOR THIS LOCA.TiON, MRf4/Yp

AOE PATHWAY w14.RnOY . ONE AVr*.LIING LIVER KIDNEY AROONCHI

INFANiT INHAL. . .67F+fl0 S.06E+61 3.65E+01 2.98f+00 1.41E+01t 2.46EO.t,
INFANT . GRnUNn 2.47F+0)l ?.4?F+01 2.i47E+0l 2.47E+01 2.'ITE+01 2.47F+01

0It)FAtT CintilO 11.0 S-O? 4.4AF-02 LI.401F'-m(2 4.418E-02 4.ORE- 1 2 4,48OF-02
INFANT VfEI.INGs. . 0. . 0. 0. 0.
11fIFANT, MEAT ING~ 0. 0. 0. 0. 0.fl

0% INFhtJT MITLK ING I.IZE+01 1.011E+02 l.12E+01 5.30F+00 1.62E+01 1.12F401

INFANT TflTALS 3.*77E.ot 1.83E+02 ?.'45E.01 3.31F.01 5.51*E4of 6.OOE+01

AGE PATHWAY wH.ROOy fOnNF AVG.LUNQ LIVER KIDnEaY pRnNCHI
----------------------------------------------------------------------------- ------------------- --- ------------------------

CCHILI) 14HAL. 1.67E+00 5.06~F+01, 3.MS+01 .?.98E,00 1.4tE.01 2.OOE*0I

CHILI) GpntjNDi 2.47F+01 2.07E+O01 2.47E+01 2.'I17+01 .2.47E+01 2.47E+01

CHILD ctLOUD 4.46E-02 4.4AE-02 4 i.48E-62 4.48E-02 4.49E-02 4.48E-02

CH4ILO VEG.ING. . 1.03F+01 1.23E+02 1.03E+01 1.4tE+01 0.fl5E,01 1.03E*01

CHILD) MEAT INC I.60E+00 2.OIE+01 1~.60E+OO I 01E+00 9.24E,0.0 1.&QE+00

CH4ILI) MILK ING . I.OE.01 9..A3F+01 1.01E+01. 3: 83E #04 1.24E+01 I..OIE+01

-- - - -- - -------------------------------------------------------------------

CHIL TOTA1.3 4.A5F+O1 3.17E402 8*5flE+0I 4.89E+01 1.05E+02 7.00E.01

CArE PATHWAY wH.BODY ROn"E AVG.LUNG LIVER KIDNEY SPOAIcUT

- - - --------------------------------- ----------------------------------- -- -

TEENAGFP INHAL. I.&7E+oo 5.06rEot I.RSEt01 2.48F#110 I.IIIE,01 2.40F+01

CtFENAGEP GROUIND 2.4?E.01 . 2.'ITE*01 2.47E+01+ ?.47F401t 2.47E401 2.47E+01

IFENAGER CLOUDf 4I.46E-02 4..'AE-02- 4.4RE-02 . t.48E-n2 A4.4E-02 . 4*LAf-02

fEENAGERF- VFA. ING. 7.95E.00 9.QhE40l 7.95E+00 1. OA,bI11 3.S2F.01 7495E*00o

*TFE'ihr.ER .MEAT ING 1.17E+00 I.s3F+O.l 1.11F:+00 2.IRE,00 7.OAE.00 .t.17c+00

TEENAGER NITLK ING s.99E+flo 6.11F+01* S.92E.00 2.02f+00 :6493E+00 5.92E+00

--------- ----------------- -------------------------- ---------------- -

CtEENAnE:R TOTALS 4.IrE+D1l ?.S?E+02 ---EO -------------- :.oEf 6.3RE+0I

AGE PATHWAY wH.ROnD Rnfl~E AVA.I.UNG LTVFP K IDNEY RNH

ADIILT INNAL. I I67Ef06 5.06F . 01 3.85E+61 ?.QfkF*00 1.411E+01 2.40EO I0

ADUJLT . aum GROUND( 2. 477E.01 ?.07E+0I 2.47E+O41 a.47E+01 AE0 2.47F+01

* Aflh1.7 ClOUDl 4.OAE-flP 4.1RE-.02 4 4GRE-O2 II*45E-02 0.4RE-0;) 4.49E-02

AEIuLT VEC.IPNG. .9.79E400 1 2SE40? 0:19F+00 l.IEE,0I 3.S?Foi .9.79E.60

-AnlJL T MEAT ItG 1.BIE+no 2.L*0E401 1.R1F+00 3.OiE.00 A.ArE+01 1.AIE+O00

*ADUJLT AILk INC ?2.gsE+0o 3.02F401 2.RSF1+O.O 8.39F-o1 2.61F+00 2.ASF+0.0

ADUJLT rTHTAL9 4l.69F+01. ;1.1;E+02 7.7RE.+fl U..3~E+f1 8.56E+01 6.32.E*0t

0



C~REGIOlP4lIPIC WILL RII 7 CDO)E=MTLnOS.RfVO (7/7q) nATE% 15/12/61
METSFT--GALLU)P, 7A-80PAEN. 8

TtmF. STEP NIJM14FR 2. AFTFQ .20 YFARS O)UPATION IN YPS 13 ... 15.0AIEN 8

NUMBER 3 NAMP.:qflh)HFAST AuiJ.nfAPY* Xv 1.2KM. YX .1.a10. Zx 36.6~M. DISTm .1..8KM, IRTYPEzIO

40ICFPRI9 ANNUJAL flR COIMMITMENTS COMPUTEO FflR THZSLOCATIOU, MRf-M/YP
------------------------------------------------------------------- ---------------------------------------- -------------------------

AGE PAT14WAY wM.OO ý1f nfNE AVEv.LIJNG LivER I IONFY. %nPIJCHI

INFANT INHAL. S.OSE-O? 2.19f+01) 2.21E4100 l.7-1 6.66E-Ot 0.

-INFASIT GROUNIO 3.17E-02 3.17.E-02 3.17F-02 3.17F-02 3.17E-02 3. 17F-0,2

INIFANT CLntiO li.64,E-fl8 6.64IE-08 6.64IE-04 6.6'iE-08 6.64E-08 6.64E-08

INFbNT VFG*1,NG,. 0. 0. 0. 0. 0. 0.

IN.FANT MEAT ING 0 0. 0, 0. 0. 0.

INFANT MILK IN1r 4.61F-01 4.69E+00 4.87F-01 2.29E-01 7.47E-01, 4.67E-01

-- - ---------------------------------- 4----------------------------------------------

INFAPIt TOTALS 5.90E-e1 1.1"E400 2.73E+00 31.99F-0:1 1.40E+0.0 S.19E-01

ACrF PATHWAY wH.RnJ)Y Romc AVGALLNG L!VEQ KIO)NEY ARONCHI1

-------------------------------- I-------------- ------ w!ý----------------------------

c"11.6 INHAL. 6.65SE-02 2.39E+00 2.21E+:00 1.37E-01 6.6ftE-.01 0.

CHILD) cpniiNI) 3.tTE-02 3.17F".02 3.17F-02 3.11F-02 3.11E'-02 3.11E-02

(hCHII01 CLOW)l fi64FLJ-oa E6.61F-18 6.6flE-OR .6.6LIE-OR 6.64iE-06 6.64E-08

CH oitJ VEG.IN1t. .4.416F-01 .5.34F+00 4.46E-01 f~ioE-.o1 1+.93E+00 *4. '6E.01

CHILD MEAT INS 6.90F-02 8.69F-01 6.90E-02 1.30F-01 3.99E-01 6.9. OF-02

CHIII) MILK .1MG '3.i00.-Ot 4.27E+~00 4.4J0E-01 1.6SE-61 5102F-01 4.'I0U-01

CHILD II3TALS 1.07E+00 1.29F+01 3.20E+00 1.0.eE+00 3*57FE+00 9.81E-01

ACE PATHWAY WH;.Iiofl)y RONE AVG.LUNG LIVER K InN F Y 8RI3PCHI

* TFE1PIAGER ITIHAL. A.0sF-*? 2.39F+60 2.atE+O0 1.37E-01 6.66E-01 0.

TFFNAGER .GRout-1I) 3.t7E.0? 3.17E-02p 3.11E-02 3.17F..02 3.11F-02 3.17E-0R

TFENAr.F.p CLni)D .6.64F-fR 6.64E-068 6.611E-0A 4.64F-08 &.641F-OR 6.64E-08)

TEENAGED VEC.G..NG. 3..4iFl-0t 4.3?'E,00. 3.44F-01 4.59E-01 I s2E+00 3.04EIE01.

TFENAGER HFA.T INC, 5.06E-0? 6.AOE-.O1 5.06E.-02 9.42F-02 3:06E-0l1 5.06F-Ila

TEENAGEFR 'ITIK INJG 2.56E-01 2..67F+00 2.56F-01 8.71E-o2 3.0?E-01 2.56E-01

TFENAG.ER TnTALS 7.63F-01 t.OIE+01 2.90E+00 01.00E- 01 2.R3E+00 6.83E-01

A rsE PATHWAY WH.nflffY PONE 4Vr.t.IUmN LIVER KIDNEY PFilmcHI

Anilhl- P411*1. A.OSE-op 2.39E+00 2.21F+00 1.37E-01 6.66E-4l1. 0.

ADUhLt I*GPD'IND 3.17E-02 3.17F-0? 4.1t7F-0? 3 .17F..02 3.)7EO02 3.11F-02

ADULT CLniD 6.64F..04 6.64E-0.8 6.hbE-08 6,60FJ-08 6.6'IE-06 6.6L1E-0R

ADILI VFG.I MG. 0?.-o1 5*JF+f00. 4.25E-b1 5.03EF-a1 l.5;?E+00 4.23E-01

A DIP. I MFAT INS 7.RIE-02 1. 64F.+00 7.81E-02 1.50F-0lI 3.93F-01 7.81F-02

01ATMILK PIm I.23E-ol 1.31E+00) 1.2AE .~ 01?EO l1 4E-0 1 1.23F-01

Ani.7VITALS '7.37F.-nl. l.onE+0I 2.RE+00 8.3RE-01 2.71E+00 6.56F-01

,.,



. REcIntJIINC MILL RUN 7 CnDE=HILDS,REV0 (1/79) MATE= 1,S/i2/1t
METSET=GALLUP, 76-8R PAGE NO. 82

TIME STEP NUMRFR 2s AFTER ?0 YEARS DURATION IN YPS IS... 15.00
NUMAP 3 NAMF:SOIJTHFAST RPOUNDARY Km 1.2KM. Yu -1.4KM, tv 36.0M, nSTx .I.8KM. .IRTYPExIO

TOTAL ANNUAL 1DnSF COMMITMENTS COMPUTED FOR THIS LflCATION, WpEM/YP

AGE PATHWAY WH.FlnnY ROME AV9.LUNG LIVFR KIBNEY RRONCH!

INFANT INHAI.. 8.OSE-O? 2.39E+00 2.21E0fO 1.37E-Ot 6.66E-01 2.SOE+00
INFANT GRoUND 1.07E+OO 1.07E+00 1.07E*O0 1.07E400 1.07JE+00 .OTE00

C, IM:ANT CLOUD 9.95E-03 9.09E-03 9.9SE-03 9.QSE-03 9.9SE-03 9.95s-03
PI-ANT Vo*.INGj 0 O. O. o. o. 0.
•t4FANT MEAT .G 0 0. 0* 0 O. .0 0.
INFANT MILK ING 4.A7E-01 4.6AE+00 A.ATE-01 2.29E-0i 7.071-0I 4.R7E-01

INFANT TOTALS 1.&rE4O0 8.15F+00 3.78Ec00 I1.4E500 2.M5EO00 4.07E+00

AGE PATHWAY WH.RODY RON AVG.LUNG LIVER KINNEY RRDNCNI---- ------------------------------ w -----------------------------------------------------------------------------------------

C CHILD INHAL. 8.O5E-02 2.3QEO0 2.21E+00 I1.37E-0I 6.66E-01 2.50E+00
CHII-D GROUJND I.07E.00 t.OIE+00 I.0f7+00 1.OTE07 0 .OTE+00 1.07EO00
CHILD CLOUD 9.95E-03 9.95E-03 Q.95E-03 9.95E-03 9.95E-03 9.QSE-03
CHI. D VEG. ING. 4.46E-01 5.34E+00 4*.6E-O| 6.17E-01 I .3F+00 4.46E-01
CHILDI PLEAT 1NG 6.9OF-02 8.69F-Dt fi.qOF-02 1.30E-01 9.qqE-01 6.90E-02
CHILI) MILK IN11 4.40E-01 4.27E+00 4.40E-01 1.6SE-01 5.*2E-ot 4.40F-01

CHILD -TOTALS 2.12E÷0o I.4flE+Ot 4.SE÷00 2.13Ef00 4.61E+00 4.5UE÷00

AGE PATHWAY WH.R8ooY ROME AVG.LUNG LIVER KIONEY BRONCHT
---------------------------------------------------------------------------------------

TEF'IAGER INHAL. 8.054E-: ?.30E.O0 2.21E+00 1.37E-OI 6.66E-0! 2.50E+00
* TFENAGER GQflI)ND 1.07:E+00 1.07EI00 1.07Ftoo 1.07E460 I.07E+00 I.07E÷00

TEEMACER CLOUD 9.95E-03 Q.9SE-03 Q.9sE-03 9.95E-03 9.95E-03 9.gsF-01
tEENAGEP VVG,ING. 3.44E-01 4.3?E÷00 3.44E-01 4.59E-O I.52E.•00 3.44F-01
TEENAGER MEAT ING 5.06E-Op 6.4OE-01 S.O&F-O2 9.ZEE-02 3.06E-01 S.06F-02
TEENAG•ER MILK ING 2.56E-01 2.67E*00 2.56E-01 8.71E-Oa 3.02E-01 2.56F-01

------------------------------ ---------------------------------------------------------------------------------------------
• TEENAGER TOTALS 1..AtEn0 1.IIE.+01 3.94E+00 1.86F+00 3.8RE+00 4.?30÷00

.AnF PATHWAY w)4.ADDY ROWE AVA.LtmG LIVER KIDNEY RRONCHI

ADU•JT INHAL. 2.OSE-02 2.39E*0. 2.RIE÷00 .37IF-0! 6.66E-01 2.SOEtnO
AD•I.T GprfOIND) I.07E+00 i,07ED06 1.07E#00 1.07E+00 1.07F+00 1.07E÷0D
ADULT CLnUD i.q 0 F-03 q.Q9E-ol 9.9%E-03 9.Q5F-03 q9.9QE-OA 9.95F-03
ADULT VEyG.N.. 4.23E-01 5.40E+00 '4.?IE-Qt .5.03E-01 I.SE÷00 4.23E-01
A DULT MEAT INn 7.11E-"2 J.OE+00 7.AIE-02 1.30E-I1 1.81E-Ot 7 F.IE-02
A ADULt MILK 171% i.A(E-Ol 3.IIE00 I.23E-01 4.62E-O? I.IaE-01 t.Z3F-0I

--------------------------- ------------------------------------------------------------------------------------------------
ADL0.T TnITALA 1.70F*O-4 " .I?F*01 3.92E04o 1.89F400 3.7hTF+0 4.20E+O0



0 Rtrufn"XtINC MILL P101t 7 CO0E='aILnn3l.REVO (7/7i?) DATEx 15/12/al
MET3FT=rVA1.LlJP. 16-MO PAC NO A

7IME SI.Ep UmWRER 2. AFTFR 20 YFAPR D)IJRATII)N IN YRS 78... 15.0

NIJ#IRFIR 4 NAmF=,O'IHWEST nnflUNOArY K: -.SKM. Yz -1.4KM. 7: -v6.IN. DIST= I.SKN M. PTYPE=IO

4rflF.RIQO ANNUAL DOlRE COMMJTMFP4TS CflMPIIT~g) Fnp THIS LOCATION. MPFPA/YP

A GE PATHWAY wk.Baoy iHONE AVG.l.UNG LI V F Q:V. DNFY .BRONCHI

INFA;NT ----- IN!H-AL. ---------- 1.64E+04 4.65E+00 6,.26E-02, 4.37F-0*1 0.
INFANT r.PI)INI) 3.64E-02) 3.04F-02 3.04E-02 1.04F-02 3..04SE-02 3.oaF-O?
INFANT CLOUDO 1.9if-07 1.QIE-fl? t.91E-07 :1.9qlF-07 1.91E-07 1.9IF-ol7
INFANT VE('G.. ING. O*. 0. .0. .0. 0. 0.
INFANT MEAT INC~ 0. 0. 0. 0. 0..
INFANT MILK INa~ ?.3RE.0t 2.3AE.0. 2. 3SE-0t 9.QOE-02* 3.ROF-01 23f0

------------------------------- m ---------------------------------------------------------- I-------------- ---------------------eINJFANT TOITALSf 3.38F-01 4.*05;F00 4..91E+00 1.92E-01 8.42F-0I ?.68E-o1

AGE PATHWAY wH.HOD)Y. ROME AV.G.LIJNG LIVER KInNE Y BRONCHI

CHA~D NAL7.0if-6? t.68P.00 4465E+00 6.2bE-02 4.3?E-Ot 0.
c HI t. ) OpollmO 3..04E-0,2 3.64f-02 3.0'*E-02 3.04~E-02 3.04IE-02 3.04F-02

CC4ILD CLOUD 1.91F-07 .1.91E-07 1 ..9 1 F-a 1.9r-ol? 1.91F-07 1.9ItE-07
CHILD VFG.ING. 2.05E-O~t 2.ste.00. 2.05E-01 Z.67t-0I 8.64F>01 2.aSE-01
CHILD) MFAT ING 3.1IiE-02 3.99E-0l! 3.1l*E-o2 S5.63F.-O? 1.76E-0i3.110

C.CHILD MILK INA~ a. 0.4r.>1. 2. 11.E..00 a. 2&E-01 7.16F-62 2.76AE-01 2.0&E-all

CHUD TOTALS S.43IE-flI 4.6A1>00 5.12E+00 4.88E-01 1.78E+00 4.73E-01

A GF PAT14WAY W4.1IODY BOnNE AVGALING' LIVER KInNEY RfNH
------------------------------------------------------------------------------------------------ 

--------------CTFFNAtnEQ INHAL. I OIE 02 1.64E+00 '5.65E+>00 6.26Fi-02 I. 32E-0It. 0.
TFFMAGER GqRniImn 3:04E:02l 3,00-102 3 O'IE-.0? %W-02FO 3.04E-02 3.04E-OZ
TFEflA + ER etfliJD 1.9W-fl? 1-94F-0l 1:91E-07 1.Q11>07 1.9le>07 1.91F-07

QTFFENArEQ VEGC.IIJG. 1.q65.1>0 1 1.4981>00 1.56E-01 1.qqc-o1 6.841E-01 1.56F-0l1
tEENAC.EP mFAT.N Z.~2.6f-o? 2.0 6E-01 ?.2&E-02 .4.OAE-02 1.3SE-01 2.a6c>02
IFENA9GER MILK INC, 1.171>0 I.26E+00 1.171>01 3'.77E-02 I~siS-ol t. 17E-01

TFENAGEP IOTALS 3.96E-01 5.21E+00 4.97E+00 3070F-61 1.44E+00 3.26E-01

C)AGE PATHWAY mt."Ony BONF AVC.LjING LIVER kIANEYý PRONCHI

AI)IitT INAAL.. 7.01:E-02 6+4.+1100 4,.65F+00 :6.26'F-02 '5.3?F-01 0..oAnkill T. rpCiiNi) 3. I"UF.02 .3:04F-02 . . AaF --0~2 3.0L*F-02 3.0'JE-02 3.04E1>02

AMaILT VFG.JNG. .1 .(OF -fl 2.1*sE.00 1.90E-Ol 2. 1AE.-0 1 6.08SE-01 1*90F-fl
rfht 14FAT ING. 3 .46f-0O L4.&?F-ft 3.AAE-0p R. 62F-OP I.69E-O1 3.'16F-02
AlTMILK. INC S.S7E-O? fi.naE-01 .. S.%7E-02 1.5,7F-0 S.TAE-O? S.57E-02?

AflSLI TOT;ALS S.AIE-01 S. I 1F+00) 5I.96F+00 1.83F-01 I.;7E.O0 3.1tE-01



REGInm=IiNC MILL_ Rill 7 CffE=ITLtPnS.PEVO (7/79) OATEX 15/12/61
METsFT=GALI-uP, 76-R90 PAGE NO. R8

TIMF STEP NIJM4FR P. AFTER 24 Y.EARS I)JRATI~fl IN 140 IS... 15.n

NUNRFP 1 NAflF:q(JIJrHKFiT HmlItJPARY X= -. 5KIA. Y -1.41KM Z= -b.|M. DTSTU t*,sKm. YRTYPE:10

TOTAL ANNIIAl Dnf.qF COMMITMENTS tCMPUTFI FnO THIS LOCATiON", mEm/YR

AGE PATHWAY wHk.n8Y ROnE AVG.LUNG LIVFR VIONFY RRONCHI

INFANT " NHAL. 7.hfiE-02 t..SE+00. " .45F600 6.27E-02 4.33E-01 8.33E+O0
I NFANT GRoUND 4.A3E-o- 4.83f-o1 'I.83E-01 4.83E-ot 4.A3E-01 4.83E-O1

C' INFANT CLOUD 3.42F-02 3.42E-02 3.42E-02 3.42F-02 3.U2E-02 3.q2E-02
INFANT VFG.ING.. O. 0. 0. 0. 0. 0"
INFANT MEAT ING 00 00 0. o. 0. 0,
I' UIJFANT MtLK ING 2.31E4-01 2.3sF+00 P.38E-01 9.QoE-02 3.80E-01 2,38E-01

- ----- ----.... ...... . -

INFANT TOTALS A.25E-Ot 4.54E.+00 S.ME+00 6.79F-06 1.33E+00 q.o08+00

AnE PATHWAY WH.,fltDY RONE AVG.I.UNG LIVEP KInNEy RRONCHI-- - ----- ----.. ...- --- - --- ------ .. .. . ----.----------- ------ ------ ----- ------ ------ ------ ----- -- ----- ----

C' CHILI) INHAL. 7.otF,0l 1.6SE+00 4.65E+00 6.27F-02 4.33E-01 6.33E+00
CHILD (GR|IrIIND. 4.63E-01 4.83E-ot 4.8t-01 '.83E-0It 4.13E-0i A.*R3j-0j
CHIII. CLOIUD 3.4?E-02 3.42E-02 3.42E-02 3.42E-.02 3.42E-02 3.42E-02

• CIILI VFG.,NG. a.0F-nI 2.SIE÷00 2.0sE-0t 2.67E-01 8.66F.0- 2..0SF-OI
CHII.D MFAT ING 3..11E-02 3.9QE-0l 3.11E-02 S.61F.-0? 1.74E-OI 3,11F-02
CHILI) HTLK N4 Z.QFlE-O1 2.1tE+00 2.06E-01 7.17F-02 2.76E-01 2.06E-01

- -0 - ..------------------------------------------------------------------------------------------------------------
C4ILD TnTALS t.03E+00 7.17E+00 5.61E+00 9.75F-01 2.27E+00 9.2 9E+f0

Ar'E PATHWAY WH.IlnOY RONE AV .L'ING LIVFR K pNEY RPIONCH
-------------------------------------------- -------------------------------------------------------------------------------

TEENAGER INHAL. 7.01E-02 1.65E+00 4.65E+00 6.27E-02 4.33E-01 8.33E+00
TEENAGER GRO)JIjID 41..3E-.o 4.R3F-Ol 4.3E-91 4.A3E-01 4.43E-01 4.63F-41
TEENAgER ClI-01D 5.2E-02 3.7E-02 3.42E-02 3.42E-07 3.4?E-E02 3.42E-02
TEENAGER VFG.ING. • I.SE-O1 t.99E+00 1.56E-0i . .90F-01 6.RUE-0 - .i.,1E-01
TEENAGER MEAT INC 2.2AF-O? 2.Q9E-01 ?.26E-02 4.08E-.02 I.35F-01 2.?6E-02
TEENAGER MILK INC 1.17E-O 1.26E+00 I.1TE-O1 3.77E-02 1,54E-01 1.17E-01

----------------------------------------------------------------------------------------------------------------------------
F TEENAAEP ToTALS 11.A3E-01 5.7lF+00 5.I6E+O0 R.57E-hl 1.9)E+010 9.14E+00

AGE PATHWAY wM.ROOY RrnE AVC.LUNG LIVER KI(NEY SNONCHI
------------ --------------------------------------- -------------------------------------------------------------------------

AOIJLT INHAL. 7.01E-02 .1.6qE+o0 4.65Eo0 . 6.27E-02 4.33E-01 8.33E+00
ADULI GRLIIiNO 4.R3E-a1 4.AE-.0I 4.jEf1-0t 4.93E-01 IT.A3E-O1 4.83E-01
AnIULI CLOLUJP 3,.E-0• .3.G.!E-O? " .4?E-02 3.42E-02 3.42E-02 3.42F-02

ADU0 T VEG.ING. 1.QOE-OI ?.U•E40n t.QOE-Ot 2.16F-01 6.813E-0.t I.90E-01
ADULT. M"AT ING 1.1I4EE-0k 4.67E-011 3.46E-02 5.63F-02 .I.AQE-01 3.A•6E-02
a 01t,1.r M1Tt$ .ING 5.57E-02 6.0UE-61 5.%7E-02 1 .57E-02 S.7RE-02 .S7SF-0?

-----------------------------------------------------------------------------------------------------------
A 04,11- TnrAL.5I A.67E-01 5).67F+00 5.4ILE+0o 8~.70E-01 I.46EtOO 9.t3Ee00



e RE~~frlN=!IkC MILL R~ION 7 f0DE2mILDflSs.EV0 (7/79) DATE= IS/12/Al
t4ESETGALlIP l$-s0PAGE Nfl. a5

TIMF STEP NUM9RF# 2, AFTER ?0 YFARS TIJORATJ.ON IN YRS IS ... 15.0

NUItq8FQ 5 NAI4F:NFAIRFST PERInEl'T Xz .1KMO. Y .5104, Yn 118.81,1 f)T3Tw *SKM. TRTYPE=10

U9CF1Ql0 ANNUAL 1fl!F COMMITMENTS CO'4PtTED FnR' THIS LnCATIDn. 041F#/YR
----------------------------------------- ----------------------------------------------------------------------------------

Ar.E PATHWAY W44I.oDly Fn AVý11.LIING. LIVED KIDNEY BRONC141

WANFAT 14HAL. 5.68E-01j 1.06E+01 Si,45E.01 1.52IF-0I 2.561E+00 0.CINF-AtT GROIINfl 2.70E-fll 2.70F-01 2.70E-01 2.1OF-a1 2,70Fl-01 2.TO0E-o1
I NF A I'T CUPIDO 2.39E-O6 2.39EO 2~E-06 2.30E-O06 2.39E-06 2.39F-06
14F ANT VEG.INGi. 0. 0. 0. 0. 0. 0.
IN4FANT MEAT PIfi .0 0. 0. 0. 0.*
INFANT MILK.ING 8.62E-flt 9.61F*00 8.62F-Ot 2.22E-01 1.74F+00 8.A2F-01

IN FANT TnTALSq I.70E400 2.05E+01 5.56E+01 6.44f,-0t 4S,60E*0.0 1.13F.00

ArE PATHWAY wH.ýR41Y RnfNF AVG.LIING 1.IVVP KIDNEY RROINCHI

CHIL4) INHAL. 5.',AE-01 1.06E+01 5.4%F+41 t.52E-Ol ?.SRE+OO 0.
CHILD) emOnDii 2.70E-01 2.7OIE-01 ?.70E-01 2. 7-OF-0 I 2.70E-ol 2.70F-01
CHIl.D 9tf~f .34F-06 2.39F-06 2.39E-06 P.19E-0b 2.39E-06 2.39E-ob

CHL)VEG.IPNG. 6,.10E-et 4I.64F+00 6.iOE-0t 6.00F01t 2.33F+00 6.1IOE-01
CHILI) MFAT INA 8.4l5E-02 1.taF+00 8.05E-O? j.,26f-ot 4.3?F-01 13.ASE-112
cMilI.n MILK INA b.57F-01 7.87F..00. 6.S7E-ol 1.61E-4lI 1.1;,E+0 6.57F-01

CH1ID InTALS 2.1.9E*+OO 2.79F+01. 5.6IE+01 1.3.l.Eo0 6.74E+0*0 6F4

03 AGE PATHWAY wm.8I)DY BONE Avr.I.UNG LIVER KIDNEY 9pDNCHI

TFENAGFR IkHAL. S.6AF 01 l.0'.E+Ot S.a+SE+0i 1.52;-01 2.SOE+00 0.
TFEMAAGER Gpflhiwf) 2.70F.-oI 2.70E-0l 2.74F"Ot 2.70E-01 2.7GE-Ol 2.70E-01
-F"ArEP CIOIJI) 2.39F-06 2.3QE-oh 2. 19E-06 P 39E-06 2.39f-ob 2.39E0E'ob

C, TyNG EG;.PJc.. da.3a-ol '.79E*.f0, 4.30E-01 4,:47F-01t 3.4'"E+00 L.3LIE-01
TFEEAGER MEAT IN 9 S.RQE-02 7.96!F-Ot SAR9E-02 9.16F-c12 3.3?E-01 S.89E-02
TEENAAEP MITLK TNC 11.'4,2E.- 4.OQF+00 s 4ýE-1JI ft..4F-fl2 E,.3flE-0 3.452F-01

TFENA4ER tnTALS 1.67E+.00 2.119E+01 S.96E+0I 1.0SF40PI S.46E+fI0 1.10E+00

OAGE PATHWAY WU.*RDUY Rnm~E AVC.LIING LIVER KIIDNFY pRnNC.HI
----------------------------------- ----------------------------------------------------------------------------------------
LOIJIT INHAL. 5.b6tF-ft i.06E+0l 5.45E,+O1 1.92F-01 2*%AE,0O 0

OAnkUI..T (-401INI) 2.7QF01O 2.7.flF-01 2.74E-0l 2.70E-01 2.70IF-01, 2.10E-01
A '))I.T r.LOIJI). ?.3QE-o6 2.3QU-06 2.39E-06 2.AqF-66 a.39F-06 2.39F-06
AmILIT VEG.. TW(. 5.IOV-0.i 6.8'E+O0D S. IOE-41 I .89F-01 t.R~f+00 si10E-01

ft AOt FAT 11W. ft.Alf:.-f2 l.POF+Ofl A..AIE-02 1.26F-01 1.4-1 SO~O
AnUl ,T MILK ITUG I.55F-It 1.431F+00. 1.SSE-OI 3.S215-02 2.ASE-01 I.SSE-ol

---------------------------------------------------------------------------- I -------------- I- ------------------------------
AI)U(,T Tnt als I .,;*of 0 2.67 F+0)I 5.:59F+0t I.D7E*Flo 5.33Et00 1..D2EFin

I



PrETflN4ifNC MILL RUN 7 tnOF)=MT:flfli,R~vo (Ing) DATE: tS/12/9f.
t4ETSFTZGALLUP, 76-80 P.AGE NO. 86.

ýTIME STEP NlIMSER P AFTER ?0 YEARS DURATION IN YRs ts5... 15.0o

NU&IRFR 5 NAMFZ NEA4FqT qEIAnfENT X= .l'Q4. Yc c.;9t, 73 44~.4m. 0TST: ..5KM, TRTYPE=10

Cl
TOTAL ANNUAL, OnOF C6MMTT'4ENT! (.OMPUTFn FOR THIS LOCATION. MRFM/ fR

*PATHWAY ww.CAr1IY RnFl4 Avao.t-UNG LIVER KIDNEY AOCI

INFANT INI4AI. 5.6,BE-fll itfl&E40t S45E+61 1.S2E-01 2;.58E+.0 6.16E+01I
INFANT AROUNDl 1..32E*00 1..32F.+00 1.3?F+00 1.32F+00 1.32E400 1.32F+00
INFANT CLI.1U1) ..5.96F-02 S.96F-02 .5.96F.02 5,96F-Oa 'i. 9 b-0,2 S.96F-02

*INFANT VE(G.ING;. Q. 0. 0. .0. 0. o.
INFANT MEAT hIn ~ 0. 0. 0. 9). 0. 0.

% I'NFANt MILK 114G 8.62E-01 9.61E+00, 8.62E-0t 2.22E-01 1:.7aEOf 8.62E-O1

INATTntmls 2.8tE+#l) Z.1AF+O1 !i.67E.01 1.7SE400 5.70E460 6.49E+01

*AGE PATHWAY W4.qfo0y RflmE Avet.l.umc LIVER KIDNEY BRnMCHT

CCHII'D. INHAL. S.&AOE.O 1.06F+01 5.45E+01 1.52E-01 2.58E+00 .67E0
CHILD GROnim I..32Eon . l.3PE+00 1.3?E4O0 1.32F+00 i.-1215+00 1.32E+00
CH.I1. 1) CLOUD si96E-op S.Q6Fw0Z 5.96E .-02 S.9Eic-02 S.96E-02 5.96E-02

C'CHILD vtEG.IN1 Nn. 6.IAE-01 8.0AFl+oo 6.IOF-ot 6.00V-ol 2-133F 00 6.IOE-01
CH1I.fl MEAT ING, R.ASE-02 1.IZE+OG S.'ASF-02 l.26F-01 'a.3ZE-01 9.4SFE-02
CHILI) 11IL 4r.N 6.57F-bW 7.87E.Q00 6.571E-ol l6OE-ot 1.12E+00 b.57E-o1

------------------------------------------------------------------ a ----------- t ------------------------------- p--------------- -
*HIJ IOThLS 3.IOE+O00 2.9foF+41 15.72E++O1 2.42E+00 7.85F+fl0 7.03F+01

ArE PATHWAY wm.tHflOy ROnE AV.G.LIINQ LIVER KIDNEY ARnfNc"T

EENAnr.Fq INHAL.. . 5.6SE-111 1.OE.E.o1 S.4tF+01 1.92.F-01 2.56E+00 6.TAE4oI
*TEENAGEQ GROUND i.lE+oo 1.32E+00 1.37-F+00 1.32E+00 t.32Et00 1.32F+00

tEENAc.Eq CLOU , 5n.96E-k02 5.94E-02 S.QA6E-42 .5,9&F-02 !i.96E-02 5.96E-02
r.FHllAr.Eq VUG.ING. d4.31I-01 5.79E+00 4.34E-01 l.117E-Ot 1.A4E+00 4.34E-01
TEEVAGER MEAT Mr. 5.SQF-OP 7.96f-ot S5*R9F-02 .9.t7E..0? 3.,32F-0 I 5.89E-02
TFENACE0 MILK ING 3.42E-01 a*09F*(00 1.42IF-0J 9.47F-0o 6.30E-01 3.42EF-6

*~TFENAGER, T n T-A I-.S 2.R.O 2ZE0. 56Et tEfl 6.76F+00 69E0

AGE PATHW'AY WI.4.Rfl)Y ROME AVI4.LUNG LIVER. KIDNEY 8PONCHT
* ------- nn nn--------------- ------------------------------------------------------------------ -----------

AOUL.T Im4AL. S.6AE-41 1.04E+01 rv.45E401 I.52E-flI .2.SA1+0O0 6.76F.0I
Anl GQII. pf41) I.S2E..ef I.S1?E+O0 I* 1100 I APF+O00 . 37E+00 I .32E+00

*A111I.T CLOUDII 5.96F--42 5.96F-oa 5.96F-02 5.91%E-42Ž * .96E-02 5.96F-02
Ahtil. T * * V IG111G. 5.O-1 h.8SPF400 %.I.0E-ol . UR9F-ol I. 31E+00. SJOfE-O1
ADUl- MEAT ING (t. 4tf -0? I.~?QE+0fl 13.0]E02 1.26F-o1 10:14E-01 8BEO

*A91B1-T 1111-1K I'G I .5sp-01 I..A~E+O 15I o I 3.5?E..02 2.35E-61 * .SF0
-- - - -- - - - - ---------------------------- -------

rA UT 1(l AU; 2.70Fl+Oo ?..IAE+ft 5.A6,E~fl ;A ?.t8E+00 6.414IF+04 6.RTF.Of



' P.ErflmflN~lfC MILL1 PSUN 7 tCI))E=MILI0flS.QEVO (7/791 flATE: 15/t2/81
METSFT~rALLt)P. 16-no . .PAnF NO.. A7

TIME STEP NUNtRER 2. AFTER 20 YFAgS I)UQAflfN IN YRS IS... 15.0

NUMRFIR b 14AKF19FMV MONITIVR. SA A X= *2WWA, YU *7Im., Zrn 47.2M, W~SJ= .7WX, IRIYPEZIO

C' ~40CVR'IQI) ANNIJAL DflsE CnMMI4TMENTS cflmptTFI) FOR THIS LflCATTflN. &iAIN/YR

OmECF PATHWAY wm.4noWY PInhE Ava.LuNC, .IE R~fn"Ey IAR1TCHj

INFANT IJUHAL. 3.*06E-nf 6.43E+00 2.sOE+0I 1.7sE-al t.63E+00 0.
C' INFA14T eGqntrnqo I'E-l .2O 1.4?E-01 1,.'2F-01 1.42EOt 0 I,62F-.01

INFAlNT ciriUf I.07E-oh l.67E-06 t.*07E-06 I.0TE-n#. 1.07E:06 1.O1F-06
INFANT VFG.ING. 0. ý0. 0. 0. 0. 0 .
IN PFANT I4FAT 1016 0. 0. 0. 0. 0. 0.
INFANT MIL.K INC 7.57E- t, t.sAE~oa 1.57E-01 2.69E-01 t.29E#,00 7.57F-ot

C'INFANT ynTALS 1.20lE+00 1.'JFlE+01 2.159E+01 5.85 E-01 3.06E+00) 8.98E-01

AGE - .PATHWAY wH.Mflo.Y AnNE AVG.LUIJG LIVE' k IDNEY BRO(NCHI

C"ILI) INHAL. 1.06EE-Al 6:d.3E~o0 2.50F+OI 1.75f-ot l*63tE*05 0.
CHILD) GROUND 1L20I 1.42E-01 t.aI'2F-0t 1.42E-01 i.42F-01 t.42E-0.I

C'CHILI) CLOUJD 1.07E-06A 1.01F-06 1.07E-Ok- 1.07E-ob I .o.TE-06 1.07F-Ab
CHILD VFG.J'46. f6.13E-01 7.63E.0oo 6.1.3E-01 7.25F-01 2.41E400 6 13F-6t
CH It Lo tFAT INC, 9.04F-02 1.1KE+00 9.04E-02 1.53E-01 4I.89E-01 9:04F-02
CHILD) MITLK Mr. 6.31E.-0 6..7h E +0,0 6.31E-01 I.9'*F-0 8.96F-0'l 6.31F-01

------------------------------------------------------------------------------------------------------------- --------------
CHILI) TOTALS 1.7AE+00 ?.PfFsOI 2.6'IE+nl 1.34F+00 5.62F+ 0 1.451+h0

A.E ~ PATHWAY WH.1400Y ROINE . AVr.LUNr LIVFQ K I nNY .y ROn#CHI
------ ----------------------------------------------- w ------------ e ---------------------------- I--------------------------------

TFFJ4ArER 1IMHAL. 3.06E-Ot 6.43E+00 2 .. nF+.0 1 1.75E-01 1.63E+O00*
TFENAC~eR CROSINDO I.O?E-OI 1.A?F-0<I 1.42E-01 1.42F-Ot I .42F- 1 1.4 2E-01
TF F NAI;Eq C ~Ltnor. I 7F-06 1.07F-06 1.0 ?E-06. I .07F-CF6 t 07E-06 1.07F-06

C'TF"&F m R VEr..IN*G. .4.RFF-fl1 5*VAF*00 4.SRE-oI SAQE-ol 1:'5F.00 4.qAF-Ot
TFIJACr. S4FAT JIJCý 6.51c..02 8.5AE-01 6.51E-02 1.11F-01 31.5E-01 6.SIF-oa
TFENACEIR MILK JNr. 3.50E-01 3.87F+00 . 3.SOE-01 l.02E-n1 53.0IE-0l 3.sn(F-oI

YEENAGFP TOTALS i.3PE'00 1.7?IE.0I 2.60E+01 I.O7E+ofl 4.bflE+00 l.02E+0o

OAGF ~ PATH4AY WtI.AI)Iy AnNE AVr,.LtING t. I VE RII)NFY "AONCHI
----------------------------------------------------------------------------------------------------------------------------
AI)ULJT IN'4AL. 3.flAE-fI 6.413E+00 2.5~0E+01 1.75F-I)? t.63E400 0.
AMILT . GROUND 1.42E-ftl 1.2-. .4?E-61 *I .iE-f)I 1.'32E-0I 1.42F-fl
AOUL T CL13151 1.67V-46f 1.07E-06. 1'. 07F-f .t .0~7E-4l6 l .07E-06 1.071-06

Anh5vnlG ..~3-Of .7.IPF+00 5.53f-O1 S.9?f-ult 1.94E+40 5.s3E-0t
ArDUL T HFAT .TW. Q.QLIE-q? .1. 33F+00 9.9 4E-02 I .53F-o1 'I.68E-01 9.94E-02
A11111-.T MILK IN4 I .6of-Alt t I. R?Eq00 i.6'JE-fI nj0 I .57E-ol 1.64E-01
--------------------------------------------------------------------- ---------------------------- -----------------------

n'* .ALT TOAS .2iE+to l.hQE4ol 2.'5QEtOt I.IOF+Olft 4.37E+00 9,5oc-0I



REGIImwtiNc '4111 atitI i COI)E=MIIflfS.REVO (7/79) nATE= 15/12/81
MEtSFi~GALLt1, 76-AO PAG NO A

TtMF STEP NIIDfIFR P. AFTF0 ;)0 YFAPS DURATION IN YP.R IS ... 15.0

NUMBER E NAME =FNV MON. 1 TOP ST A A .: 2k". Y= .7KM, Z= 47.2M. DIST=: ..7KM, tRTYPF=IO

TOITAL ANMNUAL DflsE COP4MTTMENTS c, )mPIITFI) Fnp THTS LflCAT.I ON, MR IFM/Y Q

4rE PATHWIAY WH.DonY nnNE AVG.LING LIVER K IfNF Y. ApflNCHI
-------------------------------------------------------------------------- v---------------------- ------------------------

ISIFAtIT INIAL. 3i.06E-flt 6.43E*00 2.SOE0Et1 I .75F-fit 1.63F+(00 46C1
INFANT GanimNI 1..42E~ofl 1.42F+04l 1.IE+00 1.42F+00 t.?+01Z.OO+6

*INFANT CLO1UD 7.06F-02 7otE-02 ?.06E-O? 7.06F.-02 1.06~E-02 *7.06E-02
*INFANT VFG.XNG. 0. 0..0 0. 00.
INF AN I MEAT 1Mr 0. 0.. 0. o*0: 0.

C'INFANJT MITLK i1MG 7:57F-01 7.8XE+00 7,57F-01 7. 69E-0 I 1.29F+00 7.517F-01
-------------------------------------------------------------------------- ----------------------------------------------
INFANT TiITALAq 2.55E+00 1.15RE+Ot 2.72E+01 1.9'AE.00 4i.N?E+00 S. IIIOcl

AGE. PATHWAY wm.AflfY t*ntFlE AV.A.LtING LIVER lKInNFY PRONCHI

ciCHILD INHAL. 3.06FE-01 6.43F+00 2.SOE+flt t.?SE-01 1.63F+00. 4.96E+E01
c" 11.0 nRoU~nD 1.4l2E+00 I ..'2E+00 t.. 42E.+00 1.42E+O0 1.4i2E .+00 1.42F+00
CMII I CLOUD9 1.06E-02 7..06E-02 7.66E-02 7.06F-02 7.06F-02 7.06F-02

.C% HL VFr..ING. 6.13E-01 7.63E.00 &.13EF-Ot ý7.2SF-ot 2.LI6E+00 6.13F-01
CHILD mFiT ING 9 04E-02 1.IAE*Q0 9.04tE-02 I.S3E-Ol 4.89E-Ot 9.0'IE-02.
CHILD MILK ImG 6.IE-0lt 6.7&~E+00. b.31E-O1 .1.94E-Ot 8.96E-01. 6.31F-01

CHILD TnTALS 3.t13E,0f 2.35;FtO 2.79E+01 P.7'4F.00 6.QRE.00 S.24iE+0t

OArE PATHWAY WH.RrIDY ARuNE AVG.LUNG l.IVEP KInNFY ARflNcHI

TEEIJArEQ INHAL. 3.06F-O1 h.1s3E400 2.50c2o1 1.7S5E-O1 t.631E+00 4.96F+01
CTFFMAnER G.Pflinf I.ta2E+OAf 1.4>E+00 1.'12E+0fi i."2E+0f. 1.42E+.00 1.412F+00

TEENArEq CLOUDi 7.06E-op 7. OhF-02 7.fl6E-02 7.06E-02. 7.06E--02 7.06E'.02
TFFNAGE.R- VEg.IN4G. £j*5Ft-01, S.RgF+00 Lt.58f-0t S.4FSO-O1 1*q5w+nnoo8F

9TEENAGER 14FAT ING 6.91E-OP H.SAF-01 6.51F.-0? 1.lIE-01 3.7SE-01 6.SIF-02
TEENAGFR MILK 1MG 3.SnFl-nl 3.47E+00 3.6Sof.-0I 1.02fE-Ot S.OtE-01 3.SOE-O.1

--------------------------------------------------------------------------------------------------------------------------
*IFF'IAGEQ TflTALS 2.4~7E+00 t.fitF,0t P.13F+01 2.412E+4l0 S.qsE,00520;;

*AGE PATHWAY wH.IiflY AnN.E AVr..L.IIM LIVER KiD)NFY kRHNCHI-; - --------------------------------------------------
ADUl T INHAL. 3.f66E-01 6+.41E+00 2.50fE+01 1.75F-01 t.63E+00 'I.96E+01
AMR 7 GRntiND 1.IE' 0  1.iF0 .f?E+fl0 tIA2E00 i.4;ý+oo 1.42.E40fi
ADLDI..T CLthm) 7.06E-02 7. f)',E..112 7.06F-02 7.06F-t12 7.06F-0? 7.06-02
ADULT VFG.INQ. S.SIF-o1 7,IRF+00 .53F-oi q.92E-0I I.q0E+0fl 5.s3E-ofl
ADULT MFAT la4(. 9.qaVFl'p I.M400 9.44F-OP l*s3F'-1) 4hO-19.LF

*MI T0U MIL14 1MG 1.btIF-O1.. * .APE+00 1.6QFý-Ol 'i.2EE-02 * .87E01 .4F0
--------------------------------------------------------------- o --------- ----------------------------------------------------

AnlOUT Ir)TAL5I 2.6?F+"fl I.APE4Ot ?.73F+OIl ?.LI4iFý+fl OA.73E+00 5.19F+01



C~pE.GJDN=UNC '-411. PUN .7 COME4TI(.i'O3.EV0 (7/79) AFl*T:5/?I
WETSFTG9ALLVP, 76-90 PACE "nf. F

TIME SRTEP N4UMBRE 2. AFTfQ 20 YEAPS DURATION TN yps Is ... 15.0

NUIfAER 7 NA'4F=NEARF.ST nDIiwVUWINC RFS X= 2.61(m. Y= 2.09m4. Zu IUA.W: DIST= 3.1,KM, YPTYPE=tO

C 'A~~l0.CFAIQP ANN'UAI. DPtiE cD,4t4iT..mTMF1 COI4PUTOI Fn"Q THIS LrICAT.Ifnm. FmPJI4/Vp

AG~E PATHWAY bvf4*"fly FVON AVG.I-UPG LIVFR KfrtNFY PRONC"T

JNfANT tNHAL. 1.35F-ot 3.ROE.00 Et.A'JE.0f 2.0"E-fll 1.04E+00 0.e ~INFANtT Gpnflutn S.21E-Oa 5.21E-02 S.ZtE-02 S.2tF-oa .1.02 *.10
IMF414T CLniuD 1.1,4E-07 I1.64F-07 .1.64E-07 1.64E-07 l.bflF-07 .IF0
INFANT VFG. I %G. 0. 0. 0.. 0. 0. 0.
INFA14T MFAT ING 0. 0. 0. 0 ~ 0. 0.
fINFANT hILK IN(G 01.9&E-0 6.73E+00l .6.96E-01 1.20E-01 I.OPE400 6.96F-01

INFANT TOTALS d.'u3E-0* ý1.06E+Ot S.59E+0.0 5.80.E-41 2.13E+00 7.*IRF-01

A PATHWAY w.*4.ADy RONiE AVG.LING LIVER I(I10MEV RRONCHI.

CHILD INa4AL. 1.35f-at 3.A4E.00 4.R4E,00 2.6RE-011 1*OAF+oo 0.,
CHILD Gpi)(IID.. 5.PIE-02 %.21IF-02 521p. 5.2F-0? S..21 E-02 5.2tF-02
CH(L13 WLWID I.f44-07 l.4AAE-07 1.64,E-07 1.64F-07 1,.64E-07 1.64E-0,7
CHILD VF r. I mG. 6. 3 E-0l I *7.57E+00 i. 3t F- 01 A.63E-Ot ?.71F+00 .6. 31 E-01
CHILD MCAT ING 9.1NE-02 1.,31F+00 9. .73E-02 t.82F-of 5.60E-01 9.13E-02
CHILD tHILx ING 6.24F.-4t k.tIE+00 6.2ME-ol .2.31E-0It 7.71E-01 ý6.24E-01

--------------------------------------------------------- -------------------------------------------------------------------

CHILI) TOTALS 1.sOF+0e l.8FE.*DI 6.?SE.00 1.54F+00 5.16F406 1.411E+00

AGF PATHWAY wH.8nnY HC)NE &.VG..LUNC Li.VER KiDNexY PRnNCHI
--------------------------------- -------------------------- ----------------------------------------------------------

cbTEE.NA(;EP ItlHAL. . 1.35F-o! .3.8PE+00 4.AUiE+Ot0 2.06E-01 1.06E+00 0.
TIK lt~AGEP 'RIHntmnl- 5.21E-02 5.21F-02 S.2tF0 5?EO2 S.21E-O?
TEENAtER CLI1UD 1 .44E-07 I .64F-07 1.AlE-o7 1 *1%4F.-07 1,*64F-07 I.'E0
IF~tiarER vFr.INrG. A.A6f-O1 6 tflE 00 (I.R6E-OI 6.12E-Alt 2.IEJF+00 IRaO
TEENAGER MFAT ING 7.lSF-02 Q.3iE+-Ot 7.I1JE-02 1.32F-01 '*.29F-01 7.13F-02
TFEMIArGE M I LK ING 3.6?f.-0t 3.Aot+oo 3.',2E-0l I.22E-oI 4.113F-01 3.62E-01

TE.ENAREP TOTALS I.IiE+00 l.Ifl7F.0 ri.'FkEt00 *I.16E+0o o,.1.E+00 97ED

£9. ArE PATHWAY WtI.14fioy RONE AVG,6LLING LIVFR KIPNEY PROnCHI
----------------------------------------------------------------- -----------------------------------------------------------

ADIJI I NHAL. I.35SE-01 .3.AfiF-.40 4.AAEO0 2.OOE-01 1 .46F+00 0.
A A)Iu.-T GROUIND 5.?IF-02 S.PtE-02. S.71E-02 5.2tE-02 5.21F-02 5.21E-op
A (114- Cf~itiD 1AI ..4f07 I .64F-07 1.64JF-07 1.44E-07 1.64F-07 1.64F-07
Af~lJIT VFG,.iI'Q. S.97F-61 7..6;0.(I('~ 5.97E-01 .?,03E-01 Ž.OFtn0 5. 97F -01
ADIL T HEFAT INtG t.10F-i 1.146F+0-0 1.]IFl-01 1.$12E-01 5.17E-01 l.1IIW-oI

C)AMDUT MILK ING 1.74F-01 I.RSF+00 1..7LlE-61 5.TFI-0Z I.,h3E-01 1.74E-01
--------------------------------------- I ------------ : ------------------------------------------------------------------------

'½ ADULT TOTAI.A 1.7+f .G4lF401 S.7RE,00 1.20E+003Q'ol 9.33F-01t



C PErinflM:1Ic MILL RUNJ 7 CflDF=MTiDflS.pEvo(7/79) flATF= 15112/81
t4ETSFT=e.ALLLIP. 76-Ao PAGE NO. 90

TIME SIEP Nt'MtFR. 2, AFTER 20 YEARS flURATIflN IN ypS IS... p5. 0

NUMSEP 7 NAMF:NEAMf3T flowtJMTm4' RFS X= 2.6KM. Ya 2.0,KM, Z= 18.3M, DTST= 3.3KM, I~RYPFzIO

TOTAL ANuNflAt. 01sF. COMMP4TT94NTS COMPUTED FnP THIS LflcATfrJN. '4REM/YR

A(GE PATHWAY W14.RDDrY RoNFE AVIC.LUNG LIVEP KInNFY BRONCHI

I.NFANT INHAL. 1.35E-01 3.RLIE+00 d3.f~E+0fl 1.8Ffl 1.80E.+O 3 E00
INFANT GROUJND clt I.SIE.0 l51.0 1.51E400 I.51E~o0 1.'IIE+00 1.51E+00C'INFANT CLOU.ni 3.64E-012 3.6,4E-02 3.64E-02 3..64E-02 3.64E-02) 1.64E-02
INFANT VFI..ING. 0.0 0. 0. 0. 0.
INFAN4T MEAT TCPG 0: o. 0. a.. 0. 0.

CINFANT MILK IN4G 6.96F-01 6.73E+0.0 .6.94E-01 3.20F-Ot I.02E,00 6.96F-01
------------------------------------- ------------------------ ---- ---------------------------------------------------
INFANTI InTALS 2.38F+00 1.I.Plif1 *7.09F400 2.08E+00 3.63E+00 6.04F+00

AEPATHWAY. W14.noDY RONE AVC..LUNG LIVER Klr)NEY sp~n~cHI
--------------------------------- I------------- --------------------------------------------------------------------------
C CMILD INHAL. I.35E-0.1 3.RtIE*00 4.84E400l 2.*08E-01 1.06F+00 3.60E.00
CHILD GROntir 1.51tofl I.SIF+00 1.SIE+00 I.51E+00 I.SIE+00 1.S1F400
CHILD CLIjUJD 3.6AE-02 3.&OE-.02 3.4,4E-02' 3.,64E-42 3.64E-02 3.64F-02

0C"ILI) VFG.ING. 6i.W*l-01 7..51E+00 6.3 1 -'oI 8.h3E-01 2.7tE+00 6.31E-01
*CHILD) MEAT ING q47flF-02 1.23E400 9.7aE-1)? 1.82F.-01 S.60E-01 9.7'4E-02
UDCHILD MILK ING~ 6.24*F-01 k%.ItE+00 6.24E-01 ?.32F-01 7.79E-01 6.?4E.01

------------------------------------------------------------- 6 --------------------------------------------------------------
CH t. 0 TnTALS 3.04E+00 2.03E+01 7.74IE+00 3.03F*00 6.66E+00 6.70E+00

CSAGE PATHWAY NHI.snflY ROHE AVr..LUNtG LIVER kInNEY ARONCHT
---------------------------------- -------.... -------------- --------------------------------------------------------------
TFENA1rEp INHAt.. I.35F-01 3.AGF+00 4.011E+00 2.08e-01 t.06E.00 3.ROF+0fl

0TPFNA(rEP GROtIND 1.S1E+00 I.SIF+00 t.51E.00 1.51E0oo 1.51f,400 l.5tE~oo
TEENAGEFl CLOUD 3.EaE-02 3..64E-02 11.64IE-02 3.60F-02 3..AaE-02 3.64~E-02
TEENArER VEG.JNG. 4.8f6E-Ot 6.16lF+06 RISgE -0 1 6.43E-01 ?.14+0O0 'I.86E-0.

OTFEENACER MEAT ING 7.t3E-02 9.3JE-01 7.13E-OP 1.32F-01 4.2qF-ol* I.t3F-02
TEENAGER MILK INr- 3.4h?E-01 3.A)E+,O0 3.6?E-OI. t.22F-01 4.13E-0t. 3.6?2F-01

*TFENAGER TOTALA 2.60lE+00 1.6?Ft01 7.31,E+00 2.65c.0o 5.61F.+00 6.27.E+00

AGE PATHWAY wH.RGODY DOn"E AVG.LUNG LtVcP KIDNFY oRDnCHI

A nlTl INHAL. I.35F-ol 3.RFta+00 't*RaEtof 2.0SF-Pt i.fl6E*00 3.80F+00
-CIJT GPOllNI) I.r1E+Of t.51E+00 l.5F.foo I.SIf.00 *I.StE+00 1.51F+00

*ADUlTl CLO111) 3.61iE-A?;- 1.60a-02 A.64F-02 3 364*F-02 3.64F.-02 3.64JF-02
Anl~l. T VEG.IN1G. S.Q7E-01 7." i'F 400 *5.9E-01 7.O04F-01 2.14E+fl0 5.97f-oi
A D01,.I HEAT INAG 1.10F-01. .1 .L6F~fl0 1.IAE-01 I.A2E-01 5.37F-01 t.10F-01

* ADl- T "YLI INJG 1.74F-01 . .Ar'+00 1.7'aE-01 5.07r-oP 1.43F-0.1 1 .74F.-01

ARULI.T TriTALS 2.CihE+f)0 1.61F+01 7.27E~fln 2.6,PF400 5.45FO00 6.23E.O00



c' EGIfltwoor HILL. PUN 7 CnDE=NILnI)SREvo (7/79) nATEw 15/12/RIMETSE14GALLIJP, Ih-AU PAG.E Pinl. 91
TIMdE STFP NUPOER 2, AFTFR ?.0 YFARS OURATI(IN IMYRS 13... 15.0

tIIIHHFP A NAmE-Nf.A4F.T COMMOINITY xr. 5.4KM, YZ 5S.umhA. Z f 121, DIST-- .5M TRTYPFzIO

I*OCFP19fl ANNtUAL hOSE COMMITMTENTS COMPOTEn EFlR THIS tflCATTfnN. MPFM/YP

A4* PATHWAY viv.sinny RnME AVGCJUNG LJVPR KIONEY AROnCHI

INFANT INHAL. 3.99E-03 I.OAE-01 I.R84Em0I 2.5-l .93F-02 0.
INFANT G;POUND .M-) 1.43E-03 t.43E-03 1.4U3F-03 1.Lt3F-03 1.43E-03
INFAN~IT ctno)6.6?E-09 6.6 IE-09 6.67E-09 6.67F-09 6.67E-09 6,.67E-09
I OIFAN T VFG.TNG. 0. .0. 0. .0. 0. 0
INFANT MFAT ING 0. 0. 0l* 0.. 0.
IMFANT MILK ING 1.56E-02 1.5pE-0I 1.56E-OP, 6,.96F-03 Z.36E-02 1.SfiF-,p?

INFANT TnTALS 2.IOE-02 2.E;!E-o1 2.OIE-01 1.37E-02 5.43E-02 1.70E-02

ArfPATHWAY ow*.RI1Y OtnmE AVG.LUNG .LIVER. KIOnmEy PRlNcHT
--------- I---------------------- ------- ----- - ----------------------------

CHILD iNHAL. A.49E-03 1.ngf-0.1 t.h4E-01 5.35F-03 2.93E-02 0..
CRT 1. r.eftimnh A.43E-03 1.43E-03 1 43E-03 1.03F-03 1.43E03. 2.111F-03
CHILI) CLOUID 6.E'TE-09 6.f,7E-09 6.67F-D9ý 6.61F-09 6.67F-09 6.61F-09
rHILI) VFA.ING. 1.3qF-02 1.6ARE-0 1.39E-02 I.SAE-02 5.95E-02 1.39F.-'02
C1411 ) MEIAT. ING 2.1llE-01 2.70E-02 2.14F-03 3.96F-03 1.22E-OP 2.14F-03eCHILI) M:ILX INC. 1.39E.-02 i.3AE-01 1.39F-02 *5.0LiE-03. 1.77E.02 1.39E-02ý

--------------------------------------------------------------- w --------------------- --------------------------------------
CHILD JnTALS 3.53E-02 '.E-1 2.16E-01 3.115E-02 1.20E-01 3.14F-02

A EPATHWAY WH.GY sNyIONE AVrc..LIeIN LIVER KinNEY ARONCHI
---------------------------------------------------------------------------------- w ------ ------- w------- 4-------------------

pTEENAC.Eq INHAL. 3.q9E-fh3. 1.ORE-01. 1.RuEF-01 9.35F-03 2.93F-02 0.
TFENAGER GROUND 1.43F-03 il.43E-93 I.UJ;E-03* ~I i13F-0 3 1.41E-~03 1.43E-03
TEENIAGER tLý011O 8.An7-o9 6.67E-09 .6.47E-0Q 6.&?F-09 6.671E-0.9 6.167F-09

0TFIt4ArER VFG.ING. t.07E-02 1.3SF-t I,.07E-Q? .I..UOE-0Z !.7ou-02: 1 07E-02
TFFNAC.ER MEAT iNG t.5bc-03 2.04f-0a 1.56.F-o3 2.8ITE-4)3 9.3AE-01 1:56E-03TFE;ACE M8K1k 79E0 .44F-027 7.94F-O3A 2.65E-04. 9..84E-03 1.99E"03
------------------------------------------------------------------------ ! ------------------------------------------------

TFENAf;!R TnTALS Z.s7E-02 3.40E-01 2.01AE-ot 2.63F-02 Q.7flE-02 2.17F-02

ACGF PATHWAY WH.S(IDY Rn"IE AVG.LtlNr- LIVFR KII)h4EY 5tpnNcml
--------------------------------------------- ------------------- ....----------a

AI)UL T INHA t. 3Aq9f-03 I *0RE-O:I I .AfiEm01 5.*35F-0il 2493E.02 0..C)A014 T rpnlftjNl IAI3E-03 1.43E-03 1.43E-03 I.43E-05 I .43E-0l3 1.43F-OA
AnOL7JT C10110 6.67f-flQ 6.6%7E-09 h.&7E-0Q 6.7 0 .67E-09 6.b7E-0Q

C:AOIL nHE AT yicr 2.LI0f:Ol 3.?OE-flZ 2A1OE-03 3.'95E-OA I.M7- 02 Z.40E-01
A DUlhT MILK 11W.- 3.C.3F-folt 4.0F-O)? I.R~ff-03 l~01E03 3.70F-03 3.83F-03

------------------------------------------------------------------------------------------------- w------- ---------------
'½AnutI.r TOTAL.4 2.fl7ii-n2 3.sfE-o1 .2.0OF.-1O.IF0 9.3?ýF-O02 2. Ofif02



RE~INIICMTIL 0II1N 7. CD'TLOE0(7/79) OATEX 15/42/61
M4ETSFT=GALtUJ% 7h-RO PAoE No. 9

TIME STEP NIJMRFR 2. AFTER 20 YFAPS I)IRATItIN IMA YRS IS ... 15.0

NUIA1FR A NAME=f.AHFST COMMUNITY X: 5.0KMA. Y= -S.2KW. 7= 1.2m. 01)ST= 7.SKM, TRT YPE=10

CI

TOTAL ANNtUAL. onsF CnmMITMENTS COMPUTED FOR THIS3 LnCATTON% MOEM/YR
-- - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - -

ACF PATHWAY v4H.RnvY momE AVG.LUNG LIVER KIDINEY BRONCHI

* wikiFAr IkHAý.. i4. DOf-03 1. 0AE-01 1'. 84E-.0 1 5.I4E- 03 2. 9#.E-oo 1.15F-ol 1
INFANT G.RnA'IrH 4D 3.3-OP 3.32E-0? 3.3.2E-02 3.3?F-02 3.32E-0? 4.32E-02

c% INI ANT CLIM)0.3-0 2.63F-,03- 2.63E-03 2.63F-03 P..61E'603 2.j63F-03
I NF 41.T7 VLEA ING. 0. 0. 0. 0. 0. 0
INFANT MEAT IN C 0'. a. 0. o.. 0. . 0.

C NNTMILK ING 1.6E0 t.SIE-0 1 .56E-02. 7.0117-03 ?.37E-02 1.56F-02

INFANT TOTALS S.54E-D2 2.97E-01, 2.16E-01 4.93F-02 a R.9hIE-02 2.21F 01

ArE PATHWAY wH.AnDY S1"F . AVv.LUJNI LIVER x I ONEY RR(INCHI

C' CHILI1) INHAL.. 11.00E.03 1. ORAEOI I.&t4E-0. 5.44'E-03 2.06F:;2 17E0
*CHILI) GRO'IIND 3.3?E-02 3.3PE-02 3. 32Eý-02 3.32E-02 3..PE-02 3.321-02
C411 () CLLOtIO a.63E-03 2. 61E-63 2.63Ei-01 2.63F-03 2.63F-03 2.63F-03
CHILI) VEC.ING. 1.40F-02 1.69E-01 IeJOF-02 1.89t-02 5.49E-02 1.40OE-02
CHILI) MEAT INC 2AIIE-03 2.71F-0l2 P.JUE-03 3.98F-43 1.23E-02 2.14F-03
CHILD) MTIK ING 1.39F-02 1.314E.01 I.39t-oz S.L07F-03 l.7RE-02 1.39F-02Z

CiCHILD TOTALS 6.98Ei-02 .4.77E-01 2.50E-01 6.92F-02 I SSE-01 *2.'IIE-01

a CE PATHWAY VH. A IDY ROME .ALV LUfNG LIVER KJnN FY BROINCHI
------------------------------------------------------------------------------------------------------------- --------------
TLFE'4AGEq IPIHAL, 4.OOE-03 1.OAF-111 1.8IOE-01. SAOEc-03 2.94E-02 1.75F-01
I FFNPIAGEP G%#OIINn 3.32E-02 3.32F-02 3.3?E-.02 3.32E-02 3. 32F-02 3.32F-02
rFE tIArCEP CLVOUD 2. &.3F-o3 2.63E-03 ?.63F"03 P.63F-03 2.63E-03 2.63E.-03
TEENACERI VFG.. Ifru.. I. 01,o7E02 1.35F-01 1.07t-62 1. t.1F.02 L4 . ?F-02 I .OE-02
TE tF~JArE.R HEAT ING i S6F-015 2. OS-02. 1 .56F-0 3 2.R9E-OS q.4ttE-01 1.56E-03
IFEEIAnFP milk ING 7,QqE-03 8.II5E-02 ý7.09E-03 P.67E-03 0.89F-03 7.99F-03
----------------------------------------------------------------------------------------- m---------------------------------

*TENACERP TOTALS 6.6tF-0? A. "ILF-0 I 2.40*Fl-01 6.04IE-fl2 1.32F-Ot 2.31F-01

A CE PATHWAY WH.RfloY AONE AVrC.LIING LIVER. tIDnPEY BRONCHI
-------- I----------------------------------------------------------------------------
A ntILT INHA LL. 4I.00E-03 tAORE-0l 1.144E-01 5. '34Fl-03 2.96E-02 t .7'5E o
AflhItj 7 6WHINI) 3.3?F-02 3.30F-0O3*?ED 3.1?F-02 3.3?E-02 3.32F-02

A AULTI rI:.jtilJ) 2.63F-01 . .63FE03 Z. 43E-ý01 ?.63F-03 2.6;F-03 ?.63E-03

VFllTtAT 110. 2.41IE-03 3.?flF-O? 2."IF-LO3 3.98F '-0; 1 mI AE-O? 2OE0
pi~~iMll' yinC S.13F-01 4.lnv...0? I.IA3-03 1.IIF-03 3.7pt-0I .3F0

--------------------------------------------------------------------------------------------------------------------------
ADIIL I 71)1*1.5 5.9?t-fl? 3. A'E-0 1 2 .39F -01 4. tAF-42 1 .2AE-0t 2.30E-Ot



R EG1OnmtIUJC t4TLt 011HN 7 cnD FtH I 1ons.pEvo *1/79l) nATE= 15/12/81
MEISE1tGALLLJD. 7fi-Al PAG "(3. q

TJMF STEP NUtH4RF P. AFTFR AO YFAPS nUPATInN. IN YPS IS... 15.0

N~mRP Q AtlF=NV*AQF.T nfiwNwthi COWm x= .3t*Aim, Ya O.okm. zu -t8i3m, nI.4Tr .3?*11U. TRTV.PE=10

'IOL'IRIQO 6NtA~tIA. OnSE CntMMTTm.ENTS4 CrntJPITEf FOR TIN[, L.nCATIfV4 4 MRFA4/Yp
------------------------------------------------------------------------------------------ ------------------------------

AGE- PATHWAY WH~Rnfly HONE XVS.LIUNG LIVER xKnflNY ARnNCHI
----------------------------------------------------------------------------------------------------------------------------

INFANT INHAL. 2.59E-03 7.63F-0,2 6.RSE-02 L*.24*1i0 2.11F-02 0.
INFANaT ;ImumnO 6.78E-04 6.7AF-04 6.78F-04 4,.70F-01 6.19F-04) 6.TSE-ftO
INiFANT CLOUt) 2.iE-f9 2.SPE-04 21. SE-09 2.S2F-09 2.S2E-09 2.52EF-09
PINFANT VEG..TmG. 01. .1). 0. 0. 0. 04
INFANT MFAT IN4G 0. 0. 0. fl. 0. 0.
INFANT MILK [HG 8.II0F-03 8.56E-O;! A .fGF-03 4.05F-03 1. 30E-02 6.041E..03
---------------------------------- ------------------------------- -------------------------------------------- --------
INFANT )Tn AL 8 1.ZIE-O? I.63E-0l 9*R0F:-fl. 8.91E-0.3 3.4AF-OP 94s2E-03

r. 4F PATHWAY wH.nnIDY aOME AVG.t. UNG LIVFQ KjnNFY ARONc"I

r 41[f) INk4AL. 2.59E-01~ 7.63E-02 A.BSE-O? 4:.20F-03 2.IIE-0? 0.
CHR[t GR~it)Inf 6.78E-04 6.7AF-04 6.7RF.-04 6.7of-00U 6.7AE-041 6.78E-04

PCHflIO WPMit 2.52E-09 2.52F-09 ?.5pE-oq 2.52E-09 2.5?F-09 2.52F-fl.9
C1411I0 VEG.INtG.. 6..GijE-03. 9.61F-02 8.01C-03 1.09E-O? 3..44F-02 8.01E-03.
O~I~LD NEAT ING .1.23tE-Ol 1.56E-D? 1.23E-03 2.30F-03 7.10E-03 1.23E-03
CHILD~ mYLx ING, I..42E-01 7.77F-02 1.9ZE-0J 2.93F-03 9.qqr-03 7.92E-04

------------------------------------------------------------------------------------------------------------------------
C H 11 ) TnTALS A..fOdi-op 2.66E:-01 1.06E-Ot P. II k-02. 7.31E-102 t.78E-02

APPATHWAY K'H*RODY AnOWE AVG.LUNG LIVER KInNEY BRONCHI

TFENAGER ýINHAL. 2.99E-03 7.61E-02 8.RSE-02 4.?4*E-03 2.11E-0? 0.
TFFNAnfwI GpoIIHI) . .7AE-04 6.7RE-O04 6..79E-04 %~.78E-04 b.7sý-04 6.78E-0IJ
Iff14EAGE4 VCLUUI) 2*5pF-oq 2.%2E -oq ~ fE 2.52F.-09 2.5SaF-00Q.V2-O

r)TEENMAO R VFG. ING. h.jhE-03 7.74IE-02 6. 104-03 A.13E-03 2. 7 1E-Oi-, 6.16E-0l3
IFEN~Ar.ER UFAT IW4f 9. OlAf.-fll I.t'AF-02 9.14EF-04I i6E0 5,44F.0i 9.04IF-04
TEENAC.ER mII~x ING ~4.bOF-ol 0.AE-02 4. .6. E-0.3 1.54F-01 5.51F-03 4.60E-01;

TFENAcER TPITALS 1.LI9E-02 ?.14E~-01 1.,OIE-01 i.63F-OP 5.gqqE-0 1.23F-02

AGEPATWA .W. 540YROM .AV.LN LIVEP KInNEY RPfnuCH1

----------------------------- ------------------------------------- ----------------------------------- ------- w---------------
PqIt, T 1?41AL . 2.s9F-03 7.63Ii-q? 9'.BSE-02 f4.20E-os 2.IIE-ft2 0.

ADI. JT GROIII4n 6.78E-eO 6.7AF-04 6. 7AF0t* 6.7RE-04 6. 7fF-,04 6.76E-04.
AOUl-T CUIOii' ~ %E0. ?5E0 2.52CE-69 2.S2F-09 2.SE-09 .2.5?F-09

AOIltj VFG.ING. l.s7E-fll 9.'h7E-0? 7.C;7P-03 t'.Q1-03 2.71F-02 7.57E-03
Ali i.r T ?IAT ING 1.3QE-0A I RE-02 I.. 39F-03 2.10F-ol 6."OE-01 I '.SF-034

---------------------------------- ;,-------------------------------------------------------.-------------------

*AIDtit T fTALS li ~ '-0? 2.16F-01 1,OOF.-fl l.hAE-q? I~7E0 .IAE-02



QEGt~fltIfI-IC M.ILL PUN4 7 cflDF=M11008,REVfl (7/791 O)ATEM 1'5/I?/8t
MEtSFT:(GALLlUP, 76-AO PAGF NO. 9'I

TIME STEP NUM$~tFR 2, AFTER 7fl YFARS DUPATiOn IN YRs is... i so

NIJNBFP 9 NAMF=NFAHFST rEJWNWINI) COM Wc 31.AKIA. Yx 43fl~.nt, 7c -18.3M* t)TST= 32.IKP4. TRTYPE=1O

TOTAL ANNIIAL DIISE COMMITMIENTS CO)MPIJITFI FnR THIS LnCATTI!No MPEN/YR

A&F PAT14WAY 14H.J.171Y RONE AVC.LUNG LIVEP IKIDNEY RpR(cICH
-- - - - - - - - - - - - - - - -- - - - - - - - - - - - - - --- - - - - - - - - - - - - - - --- - - - -
I NF ANT INHAL. 2.65,E-03 7.RIE-02 8.90E-OP 4.75F-03 ?..2E-0lZ 1.4AIE 01
INFASNT GRUD1.92F-02 A.92n-02 I 9?E-02 1.92F-02~ t.9?F-0? 1.92E-02C IFANT cl, UD 2.45SE-03 2.45E-03 Z.05E-03 2.45SE-03 2.11SE-03 2.45F-03
JtJFANT VFG.ING. '0. 0- 0. 0. 0. 0.
INFANT PIFAT ING 0. 0. 0. I.f*0.

C'INFANT '4ILK tN(r 9. $iBFp03 8'.61F-0? R JAE-nl 'e31-03 1.39E-02 A.RAF-013

INFANT TnTALS 3.3?E-02 1.66F-01, I.20E-oI 3.01F.-OZ S.82E-02 i.71E-Qt

AGE PATHWAY WH."nnfy PflNE AVO.LUNG, LIVER KIDNEY BRONC4I

C'CHLI) INHAL. 2.65E-03 7183E-02, 8.90E-0l2 4I.75F-03 2.21RF-02 i.41E-01
CHILD GRnhtwfl 1.9?E-0? 1.q2E-02 1.9?E-0? 1.9?E-02 1.9?E-02 1.9?F-02
CHtLI, CL1110 2.4SE-03 2.45~E-03 P.4SE-03 ?.AsE-03 2.45E-03 2.45E-03

c% o CHILI) VIEG.ING. B.IE-03 9.ALIF-D? R.t2E-03 1.16f-flp 3.bSE-02 I3.IZE-fl3
CHILD) MFAT ING t.26F-01 I.Id.F-op t.P~6F-03 2.45F-03 7.55E-03 1.26E-03

fMII ILK ING 7..9AE-o3 7.84F-02 7.96E-03 3.12F-03 I.0SE-02 7.96E-03
-------------------------------------------- --------------------------------------------- -----------------...............
dM11.1) tnTALS l1.t6E-fl2 2.93E-01 1.28E-bl 4.36E-0? 9.09E-02 I.89E-0t

A(rE PATHWAY wH.PY oinOWtnE AVC.LUNG LIVEP KIDNEY ARONCHI
-------------------------------------- m------------ I ----------------------- ---------------------------------- --------------
IFEtIAG1R INNAL. P.45E-03 7483E-Inp A.9of-0? 4.7SE-03 2.2AE-02 1.41EF-41
TFEJNArEE1 I;pfltINo 1 .92F- 02 1..97F -02 1 .0 EO 02 .9?f-02 1 .92E-02 1.02F-02
T FEJAE lr Q t niftol 7.I5E-0.A P.'5E-03 P. USE-01 Z.41SF-01 245F-0.11 2.45F-03
TFENAnEq VEG.IWG. 6.23E-03 7.RQE..02 6.73E-03 8.64-F-03 2.RAE-02 .3E0
lFEr4AGEQ f4FAT ING 9.IRE-fl9 1.21F-02 9.IAE-04 1.7fRP-03 S.7.QF-03 9.18F-04
IFENAGEQ mIL.K ING 1*.&IE-fll I*.A9E-0? EI.hIF-03 t.6111-03 S.A3E-03 48.61E-03
-------------------------------------------------------------------------------------------------------------------------
iF.Er'4rER TnTALS 3.61E-02 2.31F-01, 1.2?E-01 3.REfl?; 9.4AEfl2 1.74E-01i

ArE PATHWAY Nlw.ooDY pnoE AVO.IUNG LIVEP vInNFY ARONCHT

A04ILI INHAL. P46SE-03 7.83E-OP 8.90E-OP 47;E-.03 2.29F-02, 1.4tE-01
A not r GRIfJINI I.QPF-Al) l.QPF-02 l.q?E-02 1.92F-0l2 1.9?E-02 1.92F-OR
A*i AIJT WHIfiil 2.'IF-ol 2.1ISF-43 2.45E-OA 2.AIE-o S 7.1'I5F-03 P.A5FE)3
A0111. T VFG.INC.. 1.AI4F-03 9.AAF-02 7.6NE-03 9.46F-03 2.87E-Oa 7.64F1-03
Ainut. r NFAT ING t.41F-01, 1.99E-02 t.IIIE-03 2.'I5E-03 7.24E-03 I.1-.

*AD(11I.T MILK ING 2.21F-03 P. 36E-02 2.?IE-03 h.HaF-OVJ 2.19E-03 2.2tt-03
-------------------------------- m ------------------------------------------------------------------------------------------

ADIITOTALS 3.q4F-'2 2. 41 E-01 t.PPE-flI 5.9nu-n2 e.phE-02 I.. 74F-0 1



C ECfnlnmtjrjc MILL MIIN 7 Cfl0F=M!L~na.rpEvd (7/79) nATF= 15/112181
METSFT=CALLIIP. 7*h-R0 PACE Nfl. ON;

TIME SiTEP NiIIAREP 2, AFTER PO0 YEARS DURAT70iH IN YPS is... 15.0

fNUMRFP 10 NA0ME:MEARFST. GRAZINO APFA Wa *3x'. Ym -.6,wm. Zz -18.3m. nTSTZ *7KM* TRTVPF=10

t% 4'0CF~t90 ANNUAL PnAE COHI14TTMFTNTS CIIMPIITEr) FOR THIS LOCATION. mRFfM/yp

*A PATHWAY WH-.AnDY RONE AVG.LUNG LIVER KIDNEY AROrNCHT

I.FrTIN*4AL. 1.97E+*oo 6.07E+ot 3.63E+01 3.67E+00 1.10.E.0t 0.
I OF tJT UPOUNO .7U-l 8.70E-61 l.713E-01 R.71IF-0I1 8.74Fr-01 8.74E-ol
INFANT CLOUDti 8.91F-07 8.97E-07? 8.97E-0 7  8.97E-07 4.97E-07 6.97FE-07
OINF &OT VEG. ING. A. 0. 0. ý0. 0. 0.
INFANT' MEAT IN4 0. 01. 0.ý 0. . 0. 0.
INFANT MILK ING 1.SOF+0I 1..E.0 1.50E+.01 7.llE.0(I 2.15F+01 1.59E+At

tIINFANT TOTALA t .78f+0 1 2.fl5E402 S.21F+01 1.14E+01 3.94E+01 1.58E+.0I

ACrEF PATHWAY ww.Anfly RINE AVG.f.UhG t I IVER KIANEY *RmONCHI

CHILD) I4HAl,.. 1.97E400 6i.07E+01 3.6;F+01 A.h7E.00 *t.70E.Ot 0.
CHILi) GolhINf) 8.74F-01 ft. 7aE-61 A.+ToE-0 I A.70E-01 8.714E-01 8.IFr-oi
CH IfI) CLnito 8.9,7t-07 8.97F-01 8.97E-01 8.97F-01 8.97E-a7 6.97F-07
CHILD) VEC.ItJG. 1..3AFI.Ol 1.65+2 3RE.01 1.92E+0.1 5.97E401 1.38F+01
CHILI) MFAT ING 2.laEMt~ 2.69E*01 2.14E+00 4.04F+0-0 1.Z'IE,0t 2.14E+00
CHILI) myLK INC, I.A6E+01 I..31E+02 1.16F401 5.1QE.00 1.66E+01 1.36E+ol

--------------------------------------------------------------------------- ; ------------- -----------------------------------

CH ILI1) TrITAIS 3.23F+01 .3. 134F+02 6.66E+Ot 3..29E+0 1 1.07F+02 3.04E+01

Ar.F PATHWAY w14.PnDY PRIME AVc.LUtN6 LOVER KI(INEY APONCHI
-------------------------------- ----------------------------------------------------------------- --------- w---------------

VTEENAGER INHAL. ti.97Et00 t. .. 7E+01 3.63E+01 3.&7E+oo 1.76F#0l 0.
r #rF G'iflu'4 4.74E-Ot 8.74E:-01 A.74g-0I 8.74F-0I 0~.74*E-01 8.741F - Ot

'(EF"IAGE0 CLI-01). R.Q7E-07+ S. 97-0.7 8.97E-01 P.97F-07 8.9711-07 8.97F-07
C, TEENAGE.R VFG*Itir.. 1.04F401 1.33E+O? 1.0',E+01 .1.'13E+01 'I.11E+Ilt 1.06FOt

TFk*4Ar;FR 'EAT INn i.S7E.00 2.0'iE+ot t.57E.00 2.93F*00 9.4.9E+00 1.S7F+00
tIfNArCR MtLK INQ 7.qE.0.0 R.?lE4ot. 7.9?E0oo 2.71F+00 9.?ZE+Q 192F0

*TFkN~AcFR TDTAL.S 2.loE+Ot 2.9AE+02 5.73E+61 2.44CE+01 8.37,E+0l 2.10E+'01

C)Arf PATHWAY w".8Ooy ROn4 A~VC.L.IJOIG LIVUR KfNY . ARDNCH.!
----------------------------------------------------------- ----------------------------------------------------------------
AI)II. I . INKAL. 1.Q7E*00 6.TsI 3.63E+01 A.67EG00 1.70F.01 0.

A) A9ILT I qpoIlinD , .7LF-01 9.74E-01 A.74E-01 .8.74E.Ot 8.71IE-01 8.74F-01*
AIllrCLOUDPI A.97E-fl7 . .Q7E-07 A.97E-07 JI.97F-07. 6.07F-07 10.97F-07

C, ADIJT * FAT INGC,: 2.42EF+00 4..0lE40t t.'hE+0fl 2JRI~l .Q~l .M2F+00
&OUIT'411 INC I.I+4L.nuE.I)1 3.glE.+Qft t.lsE+flo A.'7E,00 38F

--------------------------------------------- -----------------------------------------------------------------------------
nUi)Jf 111T At.9 2.?*~F.11j 3.OlF+Oh? 5i.65F+0.1 2.5M%+0I 804FlO+01 2.02F401



C' Eri'mJNiiNc MILL. Q1,1 7 CODE:P4TLnOS.PEVO C(.7/79) DATEr 15/12/8t,
MET SF I GAt.LIJ.1 76-80 PAGE No. 41,

TIME STFP P.IIIMOFR 2t AFTER PO YFARS nflIPA1T.fN IN YPS 13 ... 15.0

NUMHFP In) IJAHF=HPaRf.ST rRAZING ARfA Xm .3xcH. Y= -.hXM* 72 -18l.3M. DIST= *7tM. TATYPE:=10

TOTAL ANMUAL DOSEq CnM4TTF4ENT3 COMPUTED FOR THIS LOCATIOIN. MRFm/YR

AFPATHWAY mi.nnny ROIE ~ AVrG.LIN(, LIVER V~nNFY "RaNC#4T

-------------------------------------------------- ---- ------------------------ I--------------------------------------------------
INFANT INHIAj. 1.97F-+00 E6.07F+01 3.63E+Ot 3.67F+Q0O I.7flE+Ot 2.11F.+01
IN~FANT. nPOUNf 3.31E.O1 A3.te.0I 1.3tFOit 3.31F*Ol 1.31F+Ot 3.31E+01

INFANT VEG. I NG. 0. 0 0. 0. 0. 0.
IHEANT 0FEAT PIG 0. 0, 0.o 0. 0.
I NFA'IT MILK ING I SOE+01 1.433E+92 I .51)EiOl 7..1IF.00 2. 19E+Oi I1SOF +61

INIFANT TOTALS 5.01E+01t 2. 31E.On 8..44F+0 1 'j.39E,0t 7. 1 lF+Ot 6.97E+01

A rE PATHWAY wan ROME AVG.I-(NG LIVER kTANFY RRONCI'T

CHILD0 IMI4AL. t.97E+0fl b.07E.0t 3I.63F+01 1.67E*00 l.70E*01 2.16E+01
CHI~LD GRf)IIMO 3.11E+01 3.31F+01 3.AIE+0t 3.31t*0I .3.31E+01 1.31E.01
.CNII.I CIfU .0Fl?-op t.4?F-02 t.AZ2P-02 I .02E-0,? 1.0;)E-02 1.02E-n2

(iSCH ILD VFC,.ING4 t.lAE+0t 1.45E+4;? t.'IAE+Ot 1.9"?E+01 S.q7E.01 1.38E+01
0C11J) MEAT ING 2.IAE+00 .2.bqE+0t 2.14~E+00 4I.0OM+00 1.24F+01I 2.14f+06
CHILD! MILX ING 1.36E+01 I.31E.02 1.36E401 S.101,00 1.EAE+0t 1.3AF401

ol CIL TOAL.S 6.4Z6E+01 4.16E40? 9.RqE,01 b.5?F;&0J 1.39F+02 6.43E 0.1

C'AGE PATHWAY ws4.ennry PON3E AVC.LIING LIVER KIDNEY PRnNCHI

TEEFJAGFQ I N14AL . 1.97E+00 6.07F+01 3.63E4+01 3.#,7F+00 1.70E401 2.1;Etf0l
TFEMAtrIR GpOifitJ 3.AIE+flt 3.31E+01 3.31E*01 4.31F+01 3.31E401 3.31F+o1
TFEMAIrEI C10') *I.Al?E-02 1.?-? 1.lE0 .02E-02 1.02E-02 i.,02E-02

TFENACER VEG.INQ. t.0OAE+4t 1.31E+0? t.06F+0l t.43F+01 4.71F+01 I.t6Ft01

4' fýNACE MEAT ING 1.57EOfl g."R~E+01 I.S7F.O0 2.93EFl0o 4.49F+00 1.57F+00
TFfNAGF.R *.4lLK TMG 7.qpvC~no 8.26F+401 7.9?E+i0O P.71E+0I) 9.22E+00 7.92F+00

tTFEMAC.EP TOTALS S.AF0 3. I0E+02 E.95F+0I 5.67E+01 I.16E*E02 I.1191+0

ArGE PATHWAY WH14.Bnoy RtbE AVG.LUNG. LIVEP KIONE.Y iRRnt-CI4

AOIJI INHAL. 1.97E+00 6.01E+01 4.63E+01 3.67E+00 1.70E+0'I 2.16,E+01

AnIHL7 GrOUni 3.A).FI01 3.1iE+01 .A.31E+01 3.31F+01 3.SIE+01 3.3.1F+01

*ADUltT CLOU1D 1.0AF-02 1.0;)E-02 1.021-0? 1102F.;02 I.fl)E-02 1.02t-02

*APOIL T MILK( IMO. 3.8IF+00.l 4.04E+9l 31 AtIE+00 i.13F.00 3.'l7FiI0 3.81.E+00
--------------------------------------------------------------------------------------------------------------------------

A D1) .T TnTA1.9 S.'45E+1 .31E+02 4.4~7v+01 ';.76F+01 1.131E02 7.4 1+0at



C~RErufn'totimI NTIl. RIIN 7 rliDFcmfi)fls.PFVO (.7/79) Dl.151121RI
P4ETSFT=GAL1lIJP. 76-40O PAG~E NO. 47

TIME STEP NtUAF~p 2. AFTFQ ?9 YEARS nURATION 1I4 YR6 TS... 145. 0

NUMBER~ I I AM F:cAtLIIP V= -?f)l*KN. Yu -t4..RWP4 In cli0m, 1) IS T 2i i.KM. I RT YPF.=1

(I~ 40CFRI9f ANNUJAL PnAF COMMtTMENT94 cfl'ptITFfl FnR THIS LflCATTrIN, MPFM/YR

PATHWAY WH.iAflY POnNE AVG.LUNG LIIVFP KtnNFY . RflNcmi

INFAT -IlHaL. 4.AV-Fl4 9.44.E-03 3.0Fi-02 -3.? 5E-oU 2.47TF.-03
1'FA14T GROUJND 1.SSF-04 1.51;E-04 1.5SE-Oil 1.SSF-Oil 1.SSE-Ofl 1.5SF-Oil
JI NFA r4 CLOUD) t..2E-09 1.25E-09 1.25E-09 14P5E-49 I.25E-fQ 1.215F-09
JMP ANT VV(G.ING. 0. o.. 0. 0. 0ý. 0.
INlFANT M4EAT Ir.H 0. ý0. fl* 0 .o .
INFAMY mILlK IN(',. . 7.53E-0il 7.89F-03 7.53E-0il 2*6AF-ofl. 1.30F-03 7.53F-nll

IFATTO'TALS' 1.13E-03 I .7SF.-02 S. 17E-02 l.alAF-oa 3.46E-A3 9*0IPE-04

A GE PATHWAY w'4.nnfDy A(INF AV9.LJlJNG *LIVEFR I K(TINFY 8R(INCHII

Cm 1.1.) I fINHAL, M.11E-0il.91 0 3.OFl~-02 11.25-04 2.47E-03 0ý.
CH Itt) Oinimn I.5sf-oa t.rF-(fl8 ItS-O.SSE-0M1.SFOi 1.SSF-Ol 1.55F-Oil
CH4.1l r cfgouf I.P?5E-09 I.25f-09 1..?SE-09 1.25F-oq I .2ciI-09 1.2SF-09
CHIL.0 VEG. ING. 6.01E.-0i 7.56E-03 .OIE-041 7.tlE-04 2.tlsE-01 6.OtE-0fl
CHILD MEAT..ING A.82E-as 1.14E-03 13.R2F-os 1. 50E-04 4-142RE-04 8 8.2F-05
CHILD MILK ING 6.20E-0'l 6.76.E-03 6.20E-04l 1.91F-04 9.20F-04 6:20F-04

.. CHILD0 TOTAI.S 1.6RF-O3 2.sIE-02 3.2.?E-o2 I.S-3E-03 6.47,E-03 1.4l6F-03

AGF PATH4WAY WH.fUrWY SOME AVW.LIING LIVIEP KIDINEY lROnfCHI

TFEN4Ar.Eq IcMHAL. il.IRF-ofl g.9.4E-di 3.ORE-02 '..25E-04 2.;47F-03 0.
rEF.NAr.ER t;RoJfNO) 1.S5F-04 1.SSE-Oi 1.5SF-Oil 1.55F-04 1.SSE-na 1.SFA
T F FN A G .R CLIfuil) t.25E-OQ I.25,E-09 1.25E-04 1.25E-09 I aSE-09. 1.2sE-oM

M EEAGER VFG.I. il.,4AE-;Dw 5.76F-01 4l.46E-04 S.30E-all 1.93E-05 446-4
TFNArEP MEAT INrG 6.12F-05 9.34IE.-04 6.12E-OS 1.09F-04i 3.TOE-Oil 6.32E-05
TEENAGEP . 'ILV ING 3.41E-04 3.9;,E-03 3.41E-04 1.00F-64 5.10F-0il 3.MIE-04

C) --- - L-- - - - - -I- - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - -
.TEENAIER TnTaL~s 1.11PE-03 2.OtF-02 3.18E-02 1.22E-03 S.CC1E-03 t.OOE-03

oArf PAT14WAY w)4.11Ooy ROINE AVr..LUNG :L IVER K Ifl1WY RiJONCHT

A~uT P144. 41DF~08 MOQF01 3.OAE-02 A.25FIEO4 Z.Li7F-03 0o, AnULh~ T RI.)INn I.SSF-04 1.95F-04 1.5SF-04 I.5SF-A0d 1.59;E04 1.SS1-Oil
nil', I CLnth)l.SVfl 1.2SF-09 I . I.2-OoQ 1.2Soq I15F -f)9 1.2SF-0M i.ZSF-oc

iflIJ.T Vf1G.ING. 5i.36E-04 7.041E-03 5.16uE-oo 5*IIOF-04 1.93E-03 -1.36F-04A
C;AMT HEAtiN 9.61F-05 I.?9FO03 9.6IE-os I.SiOE-oil 6?.E-0f M.,.ic-0s

Afltil.T MILK INC I.S9F-04 1.71ýF-03 t..s9EaO o.tAv-05 I.QE-04 SQF9-04

ADIDIl T yTOTAL-1 I, A i ~-071 1.97F-4? . .17fE-02 .05-o .0FO .MFO



oFrlI1NcltgNC MILL 91.1I 7 CQ0E)FMt1J)OS.REV0 (7/7?) hATEC B1512181
METsFT=GALL1iP, 7h-AO PAGE Nn. 99

TIME STEP MtUMHFR 2, AFTER 2I) YFAP3 DOURATION TOI YPS 15... 15.0

ýNLMBFP 11 NAMF~tnALLktP YZ -,20.0KM, YZ -14.RI(M, Z= 0.OW, DIST= 25 .2KM. IPTYPE-2 10

TOTAL. ANNIIIAL DflSF COiMMITMENTS cnmPUTEI) FflR THIS LOCATION, MPE.M/YR
-- -- --- - - -- -- --- - -- -- - -- - -- - -- -- -- - -- -- -- - -- - --- -- - -

AGEF PATHWAY Wa1.AODY RO'E 4vG.L'iNc. LIVER: KInNFY FIRINICHI

INFANT ItIHAL. S.0.1.E-04 1.21E-02 3.tqE-02 9, 7A -01. A.4.6E-03 2.22F-01
INFAmT inflhitmO 1.440E-03 1.40E-01 I.44F-03 1.tl4r-03 1.44LE"03 1.4'IE-03

(S INFAANT CLI)'I') 3.40E-03 3.90Fl-03 3.90E-05 3.90E-03 3.9OE403 3.90E-03
INF ANT VFG.JNG. 0.ý 0. 0.0. 00.
INIFANIT MF ,AT INS 0. 0. 0., 0*

C'I4*YMILK( INg 8.06,E-0i I1.Atlf-04 8~.46F-64 6.04F-04 2:49E-03 R.0EE-0Lh

It-IFANT TnTALS 6.65F-03. 2.6?E-02 3.76F-02 6.92F-413 1.eT2E-f2 9.?RF-01

* CI PATHWAY wH.Rn1OY BONm AVS.LtJNG LIVER oeInNEY RanNc"T

C'CHILDI INHAL. 5.01F-014 1.21E-02 3. 15-E- 0.2 9.78F-0L5 4.60E-03 2.22E-01
CHILD) CROUND 1.44E-01 1.441EI) 1.44E-03 1.44F-03 1.44E-01; 1 4OF-03
CHILD CLOIDI 3.90E 03 3.00E-03 3.90E,-03 3.90E-03 3.QO9E-03 3.90E-03

CI ~CI~.fl0 VEG.ING. 7.51E:04 1.0 AE - 02 1.*SIE-04 1.61F-(13 SJA6E-03 7.51E-04
ICHILD MEAT ING 1.21 E-O0 I 79E-03 f.21E-flU 3.t44E-04 1:07E-03 1.2tE-04

C)CWTLl ýMTti( ING 6.62E-04I 7:S~-.;F03 6.6,2E-04 4.'3V-.04 1.67E-03 6.62F-04L

CHII.O TI1TAt.S 7.31E-01 3073E-op 3.133F.-02 R.7if-03 1.7AE-O2 2.29E-01

AGE PATHWAY wH1.RAnY ROME AVG.LUNG LIVER KIInNEY BIRONiCHI
-------------------------------- -------------------------------------------------------------------- ,-------------------
I.FENAGER IJHAI.* S.0IE-f04 1.P1E-62 3.15E-02 9_79F -04 4.6"fF-03 2.?2F-01

CTEENJAGER GRnifNI) .1.44UI.03 .1.0hiE.01 :1.IIO-01 t.,LiCp03 1tA'IE-03 1. .44F03
* TFENACEQ CLOUD) 3.40F-03 3,qnFl-f3 3.9oF-03 3. ~-#1F3 3o9oE-01 3.90F-03
* TFENAGFR VFG.ING. 5 .29F-04 7.611E-03 S.9-1 ..IQF-03 41,.4U.-03 S.29E-04

tFEP4Ar.EQ PEAT INIZ 8.99F-05 1.2tAF-03 .8.09E-05. P.dI9F-0LI A.tQE-04 6.09E-05
T.EEJAGE~R MILK Ttfs' 3.57E-o0 d.14E-ot 3.57EF-04 P.31F-041 9.31E-04 3.57F-04

--------------------------------- ----------- ----------------------------------- ----------- --------------------- --------
*TEENIAGER TfOTALS 6.81E-03 3.0OSE-fl? 3.78F-02 7.9AE-03 1.57E-02 2.2QF-01

A r, E PATHviAY wm.HrIDY pBONE AVII.t.10JMC LIVFQ KIDNEY iRnfNCHI

AD'JI.T INHAL. 5.01F-011 1.21F-02 3.15E-02 9.743F-04 4*.60E-03 2.22F-01
ADPJL G~fittfl 1.44E-1)3 1 . 4f -AA 1.44E-03 i.auw-03 1.4AIF-01 lAlF-0
A ADill- cinkl A.0DAE-01 300AF-03 i.Qnp..o3 3.90E-111 3,QOF .03 39E0
A DULTI VEC-.ING. 6.24IF-041 9.18E-03 fiiF0 .29F-01 i*.OOE-03 iA.24IF-00
* DUT FAT PeGr t..2nE-oa I AAF-05 1.20? 34F-04l1BI.0 l.fl2E'3 1.20.-04L

*Aftl, I MILK INDr 1.66E-04I 1.QqE.03 t.66EOLI 9.h0F-09 3.uqr-00 1.66,EO0e
----------------------------------------------------------------------------------------------------------------------------

ADuL1tT mInTAS 6.75F-'13 '%.()F-O? S.77t-02 A;OSF-OJ I .,SIF-02 2.28F-01



REG~flN21INC MILl- 'RIN 7 Cft)E:M4Lnos,PEvo (7/79) DATE: 15/1?/RIl
MET.SFT=GALLIJP, 76-RO PAGE Nn.0  99

TIME ITEP 1411MqER Z. AF.tFR 90 YFARS nU0ATTON INI YRRSIS ... 19.0

NU4RFP I? N 4MF ml19 1.4f, RI ,'A n TR. PAPK( XT -6.30Q, Yxi -7.7KM, Z:-. -L8*Av4, TSTz 490QK, JRTYPEZ.10

4OCFRtQ0 AN1411AL PhflSECOMP41IPFNTS Cl)?4PIITPD FnR THIS LOCATIOlN, URFM./YP

PATHWAY W4.FHflfY .SOME *4VC.LUNG LIVEP I nME*Y APONcHT I

INFANT INHAL. 3.71F-03 7.17t-012 *3.?E.-61 1.31F-05 1.77F-02 0.
I NF AN~T GpfliNI) t.69E-03 1.69E-03 .1I.69E--;03 1.69F'-03 J fv9F-,03 1 69F-al
lIFANT CLOIJO I.09t-oft J." AE-04 1.MIAF-OF l.4AE-0l 1.41AF-oa I 4E0
10FA HT VFG. I NG 0. 0. 0. 0. 0. ..

IJNF ANT MEAT INC, 0. 0, 0. 0. 00.
INFANT, MILK INIC S.A9F-03 6.47E-02 5.89E-03 1.66E-03 1.I6E-OP 5.89E-03

--------------------------------------- --------------------------------------------------------------------------------
INF-ANT TflTAL9 . I.13F-O? t.3AE-01 3.'49E-01 . .66E-03 3.14F-02 7.59E-03 #

A GE PATHWAY wHVn.AOY Hr1NF AVC.LUAIG LIVEP *.KIDNEY APONCHI

-;. ---------------------------- ------------------------------- --
CH ILI) INNAI.1 3.11F-03 7.17E-02 3.42E-01 .1 .31 F-03 1.77E-OP 0

CHILI) (,RfOIINf) 1.69E.-03 1.69E-03 1.69E-03 1.69F-93 1..69E-43 1.69F-03

CHIIIr) CLOUD. . .OAEF-OA 1.4AF-001. I..O4E-08 I .. 1IAF-09I 1.&IF-op 1.48F-0OI

CHM10) VEfn.INC.. 4.30E-03 5i.w0-02 4.30F-03 '3.47E-01 l.6*8F-0? 4,30F-03

CHII.! MfAT ING 6.05E-0'8 7.99E-01 6.05E-04I 9.43E-04 1.17E-03 6.015E-04

CHILI) miLk INC Le.56F-03 5.IAE-Q0! 4 rilSAFa.03 1.20F-03 7.SRE-03 'I.SAE-03 4

CHILD TflTAL.S 1.49F-02 1491F-01 3.53E-01 9i.62E.-03 4,619f-02 1 A aF-02

AGE PATHWAY ww.Rm)DY ROME AVC.LININC LIVF.R K TANEY spnNCHT

IFEEMArEq INHAI.. 3.11F-03 7,17E-OP 3.42E-0.1 I .31 E-63 1.77E-02 0.

TFENAGER G ROtIND) 1.
6

9F-03 1.&QE-03 1.6qE-63 1.69F-03 'I.61E-03 1.69F-03

TFFMASER cUVII11 1.8-O .44F-08 j./RF.-08 I.-agF.08 1.41F-46 14F0

TEFNAGER VFG.ING. 3.09E-03 u.10E-0a A*0qE-03 3.,33F-03 t.32E-02 3.09E-03 '

TFEPIAGER MEAT 1MG 4-2SE-04 5.7PF-03 tO.ýý5F-04 &~.W-04 2.ft1E-03 4.25E-0tI

TFEE146GER. MILK INC P-aIE-0.3 2.94E-02 .2.41E-03 4.3?E-0'a . .25E-03 2.41F-OA

tEENAI4EI TOT AL S 1.13E-02 1.40F-Ot 3..'49E-01 7.&5E-03 3..9.3F-02 7.63F-03

Apf ~ PATHWAY wm.RonY 6fn#,E AVC.LIING L I VER NIAMNEY ARONCHI C

------ ------------------------------------------------------------ .......----....

ARULI INHAL. 1.71E-03 1.11F-02 3.41RE401 1.31f.-03 1.77F1-02 0.

ADUL T CLOUD 1..ORE-00 1.48F-on I.&IRE-6A I.0f%-08 1. IRE"-08 1 .'IE-0R3

Ar)UL7 VEG. ING. 5.65IE-n3 4.ANE-02 3.h'SE-03 3.h5f-03 'I.321.-0? 3j65f-03

AnixiT MEAT INC 6.30~E-04 .N1.67F-02; b.AAF-0U 0.42F-04- $.03F-03 6.38E-04

AnILT I I4LK ING I .10E-03 I P)W-02 1.16E-ý03 21.63F-04 I.5AF-03 I . I O-0.3.

-------------- --------------------------------------------------------

;OIITTOTAL-S ------ 0? 1.OOE-0I 3.49E-01 7.186F-03 3.172E-fl 7109E-03

0



RU'-Ilf4=wfC MILL RON 7 cflIE:M~llnls,.F.vo (7/74) DATFS 15/12/RI
METSFT~r-ALLUP, ?,%-A0 PAGE NO. 100

TIME STEP NU"RFR 2, AFTER PO YFARS 0tIRATION IN Y133 IS... 115.0

NUMRFP 12 NA4MF:SPPINGRIFAD TP. PARK Xx -6.IKM, YU -7.7KM. I= -48.At4 OTST= 9*9e(M. IRTYPE=16

TOTAL. ANPiIIA. niSE cnm'41T"ENTS COMPUTEDO FOIR TmTS LnCATytON, MREM./YR

*AEPATHWAY WH.B*1OY BONE .AVG..LtNG LIVER KIDNEY "RniNcNI

INFANt INHAL. 3.75F-03 7.29E-02 3.4?E-01 1.64tE-63 1.AOF-02 36E0
I mF AIT W~imp *9.42E-03 9.4?t-63 9 42F-03 9.2E0 9.'2Ea-03, 9.fl2F-03
INFANT CL -O~t) 5.99E-03 S.90E-03 S.99E-03 5.99F-03 S.q9E-013 S'.99E-03
INFANIT VEG.IMG. 000. 0. o.. 0. 0.,

iNFA UT HEAT xMG 0. 0..0 0 0. 0.
INFANT MILK IfiG 5.qnE-03 6.52E.-02 5.9?E-03 I.R3E-03 1.21E-0f2 S.92F-03

------------------------------------------------------------------------------------ --------------------------------
INFANT TOITALS 2.51E-OP I.SOE-01 3.6,3F-01 1.69F-02 4.63E-02 3.83E-Ot

AGrF PATH WAY WH.14oI)y ROmE AVG.LtJNG LIVER xjOMEY RRONr.N!

cwILD INHAL. 3.75F-03 7.29E-02 .3.42E-01 1.64F-03 t.RAIE-02 3.61E-0l1
C "I L ) G;ROnm 9.42E-03 9. 412E-0 3 9.42E-o3 9.42E-03 9.42E.-03 4.4&2E-03
CHILI) CLOUID s 49E-03 5.99E-ol 45.99t.03 5.99E-03 5.99F-0l3 5.99E-03
C4 11.) VEG.ING. 4:17E-03 5. 75F-02 4.1.7E-o3 4.9]E-03. 1.9SE-02 4.37E-03
CH 11,) MEAT ING 6.Z1E-0'3 fl31E-03 .04F-0 1.LE03 3.4&E,-03 6.21E-04

Z)CHKOI MILK IN4 4.60E-0-4 S.flOE-02 4.60Eo-03 1.312F-03 7.95E-03 4.0F0
-------------------------------------------------------------------------- ----------------------- ............--------
CHILD TnIALS 2.8AE-02 2.0RE-01 3.67t-01 2.'13E-DP 6.37E-02 38E0

A(-.E PATHWAY wH."ODY RnmE AVG.LUNG LIVER SCIDNE.Y PRONCHI

*TEENA9FR INHAL. 3.75F-05 7..ý9E-OZ 3.47F-01 1.6'IF-03 1.8AE-02 3.61E-:01
TFE'JAC,EP GROuND 9.42E-03* 9.LiE-03 9.4?E-03 9.4*2E-01 9.0PE-03 9.ai!E-03
t FENIAG C LEI q 5fr .QOF-03 5.99F-ol S.99E-03 5.99F-03 S.9QF-03 5.99F-03

*tFI'IAGEP VfrG.Ifl;. 3..13F-03 4.19F-02 3.13E-03 3.65E-03 1.43E-02 3.13F-03
r.EFNAC.ER PiVAT INS '*.IOE-0a 5.91E-03 4I.34F-04 1.53F-04 2.65F-03 4.34FeO04
tFFMAGER MILK 1NG Z.'i?E-03 2.66E-02 2.'12E-03 6.96E-0fl a.4SE403 2.u2E-03

rFFNArER TnTALq 2.52E-07 1.65E-01 3.4'IE.-OI P.21F-02 S56A-02 3.63E.-01

AE.F PATHWAY WHRrIoy ftntlE AVG.LIING LIVFR KIDNEY eRONCHI

AO)IT INA.3.75E-03 7.20E-0? 3.'i2E-01 * t.6UE-03 1.01F-02 *3.6.1.E-01

A MR. T Gpol'IH 9.'J?E-01 .it2 ~- 9A q. 42 F- 03 9.42F-03 9.47E-03 9.42E-03
AfhlillT UL04.10 * 5QqE- 5.QE'; .9QE.113 5.~99-01 5.99E-03 * 5.99E-0f3
AflULT VFG.ING. 3.70F:0013 4.97f--02 3.70F.-0l '.OOF- 103 l*APF-O0- 3.74F-03
ADUILT NEAT ING 6.5AE-0.4 8.QbF-03 6.90E-04 * .04E-03 * 3.31F-03 6.50F-04
AbULT MILK 1MG t.IIE-03 l.?QF-02 1.IIE-01 2.QOF-04 1.66E-03 I.IIF-'03

-------- t-TOALS ---- 2-.46E-02 1.60lE-01 3.63F-01 ?.?'IE-op 5.3~-wDo l.g2FEOI



( EGilNmiINc MILL. PIN 7 ... coflE:P4!l.Dn,.REva (7/70) nATE= 15/12/RI
METSFETaGALLtJP. lh-A0 PAGE NO. 101.

TIME STEP. *N4IMt3P 24 AFTER 20 YFAPS f)UPATinN iN YPS Is... t5.0

NUMIIEP 13 NAME:NAVA~Jf GQAZIN4G APEA vs *7xm Yz .7KM, Z* (l.0M*. D1STz 1.0OkM, fPTYPEXIP)

C' . 'JO4CFW140 ANNV&IL DOSE cnmmrTTPEF4T8 COM4PUTED* FOR THIS LrICATinN. mRFM/YW

C'AGE PATHWVAY. 4H.fk.O (1O nm AVRAC.LNG tlIvfp VIDNEY A IRONC41

INlFANT INHAL. 3.29.E-O I 8.0'iE+00 *1.9RE+01 3i.3EE-0.1 2.IflEOf 0.
'IN.FAM~r GROUtNfl 1.4AE-01 1.4AE-01 I.48F.01 1.44F-01 1.4AEO1 t..414E-l1

INFANT CLOIBID 8'.07E-07 8.07E-07 8.07E-07 A-07c-oi 8.07E"-07 8.07E-07
INFAMY VFG.ING. .0. 0. 0. 0.). . 0.
I NFA&NT MEAT 114n 0. 0. 0.*0 0. o' .
INIFANT MILK ING~ 1..OE+00 1.plQE+ot 1.30r~oo 5.54F-Ot 2.02F.00 1..30E+00

----------------------------------------------------------------------------------------------------------------------
C'INFANT TO~tALS 1.17E+0l0 2.ItE+ot 2.11E4O1 1.04F+04 41.31F+00 t 00FU

ACE PATHWAY w#4*ROD)Y Bofir AVQ.LUIAIG LIVER KIIDNEY 1MRONCHT

1 HILI) -NAL. 3.2*QE-0I R.OSE+00 t.98E..01 3.16E-oI 2.14f+00 0'.
CHII 1) GpohlsID 1.I na-ft 1.0 AE-01 I.OBEF-01 1.48F-01 1.4*REOI 1.dIAF-flti

C'CHUID C I Umn R.07F-07 B..07E-07 R.07F-07 8..07F-07 A.07E-07 8.07F-47
CHILI) VEG.ING. 1.I4F~aoO -1.3FtE,0I 1.IJE+, .4E.00 41UE.O '.60iE+00 1.13F+00
CHILI) MEAT ING 1.73E-0i 2.i9E+*tO 1.oilE-o1 3. 15F-011 9.Rot-nfI 7F -0.l

C, CHILD MILK 141. .*. taE+0 .1 .1';Ffll 1.1I*E+(O 4:011E-01 1.44+F00 1., 1 I.E*00

CHILI) TOTALS 2.9zF.,o0 3.57E,0i 2.24E+o1 2.69.,*0.0 9,5&F+00 2.59E+00

LnAGE PATHWNAY w".ROI)Y B0'F . Vn.LIJNG L.IVER KYONEY BROJNCHI

FITPE'JAGEFR I*4HAL. 3.2QE-01 8.05E+00 I .98E+oIt 3*.36F-01 2.1 4U+00 0.
TFFNAGDO r.PotiNI) I.4RE-01i 1.48E-Pt *I.ORE-ol I. 405E-01 I.MAE-01 1.48F-01
rFiEkArEP CLnti) 6.01E-(17 8.07Ef07. A.07E-..0 8.O71F-07 B.G7F-O* 8.07E-07

C'TEENAGER VFG.IIHG. *8.6SE-01 I.0QE+oI A.65F-0t1 1.11F+00 3.79E+06l 0.6SE-01
TNFIkArGR MEAT ING t.26E-0I 1.65E000 1.26F-61 2.24F-ol 7.SIE-01 1.26F-Ol

TFNCR MILK ING, b.5cf-ofl 6.Q3t.00 6.SPE-fll 2.1IIE-.0 . .30E-fll h.50E.-01

TEENAGER TOnTALS 2.12F.o0 2.71E+ot 2..t6F+fll 0.03F+00 1.66F+00 1.79F+00

oArF PATHWAY WH.RroDY AnNlE AVII.1-104G 1. VFP KIDNEY RRO.*CHT
----------------------------------------------------------- --------------------------------------------------------------
ATi. INI4AL. 3.29F-0.1 8.05E.00 I.,w9PE,0.I 3.36F-01 2.WO+0lO 0.

C) lOIDLI G~oati) I . AE-0 I 1.41RE-0l I .4E-01 1 .L18F-01 f, 4AE-0 I 1.MBE.O
ADDL T C.LUIIJI 8.01-o7 8.07F-07 .8.47f-07 ft.0 7F-fl7 a.07E"07 8.07F-07
kr)UI.T VFClmll.ý 1.06F+00 1.3AF~oA 1*ObFI-00 1.22F.+0f 3.10E400 1.06F+00o AnIJL11-T MFAT INr 1.9JE..fl .2. S f ,+00 1 I.9,4u., o 3. 1SE-O I .39E.-01 . F-
ADWU r MIKIfrk I.IMF-13t 3.34E+00l 5.10lF-01 fi.77E-02 3. 1.?F-0 I 3.lflE-Ot

kCi &fli TnTALS ?.IUf.,00 ?.77E+ot 2.tbE+ol 2.toE+00 T.;3 F+00 l..71E+00



REGCnI='lIIC M4tI.LL PIN 7 CnnEne:4LrsQF.vo (7/79) nATE= IS1t/92i
MFTRFT-qALLIUP, lA--Al) PAGE NO. 102

TIAE STEP NtIMIRW 2, AFTER PO YEARS D-URATION TN YA, IS.... I.0

NU14OFP IIS NA 4E ':MAVA In GRA7TNG AREA X .7KM. Ym .7KM, Z= A 0-4, nTSTx I.OKM, IRTYPEctO

C'

TOITAL, AUNIIAL 609E CnMHTT,4ENTS CnMPUTEI) FOR THITS LOCAT fIfn , MREM/;YP

AGE PAT144AY WH. Rnl RoME. - •A:V.G.,LUING LIVER or IY NFY ARRnNCIH.|

ItlFA '4T INHAL, 3,?9E-0I 6i0qE,00 .9ARE•,0 3..17E-n I 2.1 4F+O0. 2.57E+01
14FANT GQOtINn 2 .spiE÷+00 2.6$÷E+00 2.68E*00 ?.ARE+O0 2.6REOI0a 2.6fF+0O

' INF ANT CLinIIO. 5.1 qf,-O? I QE-0 5. 1 QE-02 5.19E-OP 5.t9E-o0 5.19F-02
I HFAPIT VEG. ING. 0. 0. 0. 00 •. 0.,
INF A4T NFAT INC, 0. 0. 4, 0. o. 0.

CIA NrFAINT MILK ING . I.. OE+00 1.2QF.0+ , 30E+00 5.S•'E-01 2.02E+00 1.30E400
----------------------------------------------------- --------------------------------------------------------------------------
IMFANT TnTALS q.36E+0O 2.36E001 2.,19E+Of 3.bE200 n 6.90E400 2.97E401C,

AGE PATHWAY wH.lInO)Y RANE AVG.LUNG LIVER kInNEY PRRONCHI

C'CHIL.D 4M4L .29E-01 9.05E+00 I .98iE+0I 3.37F-01 2.14E+00 2.57E+01
C 41:1. I1) GROlUNlJ 2.6AE+00 2.hoiEn00 2.6AE÷O0 2.6RE0fl 2.68E+0lO 2.64F.00
CHILD CLntl!) .5.19E-02 5.IQE-02 S.IQE-02 5.19F>02 5.19E-02 S.19E-02
CHILI) VEG.ING. 1.13E+On i.3REk+l 1.I.E+O0 I.A9E+00 4.80E+00 I.131÷00

* CHILF) hEAT ING 1.73E-01 2.IQE+00 1.71E-0t 3.5sF-.I 9.AOE-OI I.71E-01
CHI[ l MILK ING 1.14E+00 t. 15E01 1.1I E÷00 I4.OE-01 1.4QE+40 1..•4F+00

--------------------------------------------------------------------------------------------------------------------- --------
C'TIL-D TTALS 5.S5F+nO " 3.REOtit 2.5O÷O 5.28E+00 1.21E+01 3.09F01

•F A.E PATHWAY wN.fOtoY " nNE AVr,.LIING LIVER K Ir•NEY RRONCHT
--------------------------------------------------------- ----------------------------------------------------- a-------------

rFflNArEQ INHAL. 3.2QE-Oit 8. ocE+00 1,.QatE+OI 3.37F-01 2.14E+00 2.57E÷Ol
A fEENAAER GPoltlh, 2.68E+Onf P.6.E+00 2.b8F+00 2.68E+00 2.6AE+00 2.6pF+00

TEE.NAGEF CLnI, SIOE-0? 5.IQE-O? 5.19E-G, " 5.19F-02 5,IQE-02 5.1QE-O?
rrENAGER VEFl. I MG. 8.65E-01 t1.OQE0OI 8.65E-01 1.111>00 3791E+00 .8.65E-01
TEENAnEq WEAT ING i.?6E-0o 1 .,E+OO 1 ,26E-01 ?.2Af-0 7.51F-Ot 1.26E-01
TFEEJAGEiz MILK IfWG 6..0ED-01 6. q3E3+.00 A.,SOE-Ot 2.l1F-01 '.AAE-Ol 6.50F101

---------------------------------------------------- - ------ ----------------------------------
TE.ENAGEQ TOTAL. 4.70Etoo 3.03E+01 2.42Fv+o! 4.•F.2E+0 1.02E+01 3.011>01

AGE PATHWAY fH.iHf•Y BOn AVG.LtItJI` LIVEn KI TfjFY BRONCHT
------------ I---------- *------------------------------------~--------------------------------------

ArbULT [INtAL. 3.29Fw-t m. 05E400 t.9QAF+01 3.37,E-Q. 2. |14f''(00 2.57E401
AnIIL.T GRqNtDN 2o6RE;P00 o.6AF.00 a.bAFtOG0 2.68F00 2.bAF+00 2.68F+00

*k AAIII CL~itE 5,19E-02 5.19E--O2 5.1F-02 S.19F--l2 S.,QE-OP .19QF-0?
* Anill.u VF,.GIG. !,E t6E.nn 1.36F0I t . OE +00 1 .:22E+00 ) 1.79E+00 1.ObF*00

Af)DILT MEAT [MG I.9X.-O1 2..7?E00 t.11E-01 3.11SE-01 9,30E-01 !.O-1>-2
A AE•,ULT ITLK TM.G 3.10F-0'l 3.3OF406 'I.IOE-0 A.77E-02 3.121-O1 3.10F-Al

----------------------------------- ----------------------------------------------- --------------------------
* ,I)UU- TITALS U~?40 301f ~ ?It40 *6F0l '.3>03.001>03



C' REGIf~lJNtC r1IU~ R~UN. 7 rFftnjRV0(77)nTZ112
METSI'TeALLI-IP. 7CORO A105RV 77)DT.I/~R

TIME STEP Ntl"RER P4 AFTFR 70 YFAPS FltJPATIOtN IN YOR IS... 15.0

NU'4RFP 1,4 N4MEzHEXT tNEAPERqT PfSTI)EU Xx -.0KM. V9, 1.lKm. Zle 12.24. fl15T- , .3 Rm, IRTYPECIO

40CFRQt9a ANNUAL IflSF C0MWITTMENTs romputED) FnR THIS LnCAT IDIJ MOFM/YP

elArE PATHWAY WH.RtIDY Pýi4E AVci.LUNG. LIVFP xInNEY AflfNCmI4

INFANT If4HAL. P.78E-fl1 5.?Ai.00 Z.5'4E+61 8*.Q9E-02 1.20 E+00 0.
C'INFANT GPOLminf I .ZqE-0I 1.29E-0t 1.2~9E-01 1.29E-01 1 .?9E-OI 1.29E-flt

INFANT CLOUD 1.ltE-fl6 t1.II-06 1.11E-66 I_.fltF-04 AI.II-06 1.1ic-06
INFANT VFG. t"G. 0, o.0.0. 0. 0.

eIMFANT MEAT ING 0. 0. 0: 0. 0.
INFBR~T MILK ING 4.6AE-flt 5.10E.+00 4.16E-01 t.IIE-0t 8.92F.-0l 4.6RE-61

fAF ANT TOTALS ft.IE-0 1. SE.o I 2.60lE#01 3.501E-Ot 2.31E+00 5.97F-0:1

AGF PATmwAY wH.RODY, ROME4 AVC.*L11m LIVER KIPNEY ARONCHI
-- - - - - - - - - - - - - - ;. - ;- - - - - - - - - - - - - - - - - - - - - - - - - - - - --- --- -
CHILD INHAL.. Z70E-4U 5.21E+00 a.sQF4~0i 8.99F-02 1.29E.00 0.
CHILD GROUNn DPF- 1. 24E-01 ItaQFM-01 .E0 .2E-0 1 129F-01 1.29E-01
CHILD CLOUD *t..ltE-flh I.ftE-06 I 01E-06 1.11F-06 1.IIE-06 1 ilE-06
CHIL) v EG.. ING. 1.45E-flt 4.49;F+00 3.MsE-01 3.sd'F-ot 1.12E+00 3.45F-01
C"ILfD fAFAT ING 4.61F-02 6.34.E-01 a FRTE-02 7.ASE-02 2.49E-01 .7F0
CHILD MILK ING 3.67E01l 'I.24Ei00 3.4.?E-61. 9.4ZAE-02 5.8SF-0l .7F0

CH 11.0 TOTALS *.1 1EG06 1.01E+61 2.61E~ot 7.4te-oI 3.51F+01 8.89E-01

AGE PAtHWAY wH.f400Y ROME AVC.LUNG LIVED KInNEY' s~ntlcHT

O EENAGER INHAL. 2.74F-01 5.23F+06 2.SU501~l R.99F.-0? 1.29E+00. o"

FF.ENA(GEN CLnlUD 1.11F-66 t.IIE-04 1.1.IE-06 1.IIE-06 1411E-06 I.IIF-06o TENAGFR vFG. INI;. 2.5;OF-0I 3.2AE4O0 *2.s nE - ( 2.63E-01 t.0AE+oo 2.50E-01
TFFMAr.ER HEAT INC .1..II4F-02 LI.94E-ol 3.44IE-02 5.M0F.OP 1.91F-01 1.44F-02

TVENAGFQ MILK ING 1.9sp-di 2.27E+00 I.91;E-Ol 49qQE-O2 3.?AE-0ti l.'SF;-nl

tF ti AG;E TOTALS a .APE -wo I.1IAE+I ý.f~ioE+Q1 5. a61E,-oI 2.97E+00 6. Rt.- 0 1

oArf. PATHwAY wq~mtjh1 HOnNE AVC.LUNC, L IVER KIDNEY RIRONCHI4

A.ITIJIHAL. 2.74E-At 5.23F+00 2.SOE+01 9.99F-02 1.29E+0i0 0.
An'XLr GROUtNn .*E4 I.Q-~ 1.29E-01 1.29F-ol 1.2of-o1 t.MQ-at

ADOIU I VEG. INt~. 2*~..V6F0 3.92f.D0 2.06v-fl. 2.89f- a 1.04F+00 2.96E-01
APULT %NFAT 1MGfl 5.I9E-0? A*QFIF-oi 5.2QE-02 7*'45F-02 2.3QF-fl1 S.IqF-02
AD(JL. I.1ILK Itt. 6I.4SF.-02. 1.01F4. 00 RA'4. q-0,2 O'.AF..0P 1. 22E-0t I.95F.-02

*AUITnTAt.i 'I.'UE-01 I.IAE+fll ?.6hOE+01 4.03E.-01 2. AI F+00 S*. .7E-0t 1

i



*1 LL t1J' I flDFvLPflS,fEV0 (?/.79) DATEz 15/12/81
I4ETSEWGAALLUP, I-S-80 PAGE NO.* 1f4

TIME STEP 4MU04ER 2, AFTFR P0 YFARS nUPATION IN YRS IS... t5.0

NUMHJFR 14S PiAf4FNExr IJFARFST RESIIIF4 X= -!*',KM, Y= 1.3104. Z= 12.2m$ DIST:m 1.3KM, IRTYPFCIO

TOTAL ANNIuAL 0(*COt4'4ITMENT3 COMPUTED FnR THIS LnCATIflN, MRFM/YR

ArEPAT144AY Wi48rflY ROMSE AVO.IBING LlVFP KInNEY tpRI1NCH

11F AN T INHAL. 2.714F-9I 5.2%E.+00 2.54E*01 9_00E-02 I .2.9f+00 1,43E+01,
INFANT GRO11NO 1.63F-fti ?.63E-0.1 7.613E-01. 7.63F-01 7 63F-Ot 7.fi3f-01
IffFANT CLOUD S.66E-02 S.66.E-02 S.60SE-02 S#66E-02 5:66E-02 5.66EE-02

AINFANT *VFC.IJG. 0. 0.0. 0. 0# 0'.
1SEANT 4.TING, 0. 0. 0. n.0. 0.
lNFAPT MILK ING 4.68Eflt .5.10E+00 'I.69F-0t I.StF-01 8.92F-11 4.68F.-Of

INFANiT TnTAL9 I.546e,00 1.lIE*01 2.67E+01 1.04E+00 3.OOP.00 1.56E.of

A Ir.E PATHWAY wH.i.bOY ROM AVG.LUNG LIVER WIDNFY PRONCHI

CHlILD IIIHAL. a.7*IE 01 5.23E+00 a.s'IE+01 9.0,lF-02 1, 29E+ 0 0 1.43E+01
CHIL 1.0rpnijtO 7.EA-FlI J 7.E.3E-0t, 7 lo4 F-0 I 7.#63E !.a 7.63E-01 1.6~3F-01
CHILD CLOUD 5.66E-02 5.66E-42 5. 66E-,02 5.66E-02 S.&6E-02 5.66E-02

eCHILI) VFG.ING. 3.LISF-01 '*.O5F+f0 3.'ISE-ffi 3.Sap-01 t.3?F+00 34E0
ICHILI)D MEAT Ine. .4.87:F-02 6.37F-Ot 4.87E-0? 7.46E-02 2.49F-01 4.RF~7-02

Co CHIIA) MILx itir 3.61E-61I .4.P11E40A 3.,67F-01 9.49F-02 5.86fi-01 3.67F-Ot

CHILD TnTALS 1.1tsF60O l.S'jE+O1 2.40E+61 1.'*IE,00 dI*?6E*00 1.59t+01

CAGE PATHOAY WH. RODY nDONE AVr..I,,,t)G LIVER K(IDNEY RROIJCHT
-----------------------------------------------------------------------------------------------------------------------------

TEENAGER INHAL. 2.74E-01. S.alE+0fl ?.54E401 Q.OOF-02 1.29E+00 *IA3EF+l1
TVF.NAf.E Gpo(imbN 7. 63F- 01 1_63F-0 I 7.61E-01 7.6 3E,- 0t 7.63Em-01 7.63E-0I
TFENACE0 CLOUD 5.6&F-02 S *66f-0;! 5.6,6E-02 s.66E-02 5*.6&E-02 5 66E-02
TEENAGER VEG.!NG. 2.S0E-4O1 l.ZRE+oo 2'. 50E-.0 I ?.64E-Ot I .O04E + 0 2.50E-01

*IFFINAf.Eq MEAT ING 3.4ARE-02. S.SQE-ot 3.44F-02 5.41E-02 I.Q1-01O .4E0

TEENAGER MILK uSCG 1.qE-a't 2.27E+OQ 1.9SE-0I 5.0F."-09 3.2AE-61 1.95E-01
--------------------------------------- m -------------------------------------- -----------------------------------------------

*TEEI:AGER TnTALS I.,5S7 1 0inP F. 1+ 0t p 6 IF + 1 1.28F+00 3.h7E+00 1.5IhE at

AIE PATHWAY WHNPAOOy RnNE Avr,.LIING LIVER K~flNEY ARnCNcmi
-------------------------------------------------------------------------------------------------------------------------

ADUL I INHAL. 2. 74F-1)t S.?WE+00 Z.SUE,0l O0.00F-fla 1.2*400A 1.43E+01
C.ROUI4D 7.61E-01I 1.hAF-01 7.b'E-01 7..b3??01 7.6~3F-01 1.63F-01

*A'IlLY CLI)I'O S..66F-2 S E-02 5.660 566.Fl-, .,62 5.66F-02 2 5.66E-02

4011. 1. TVF1.ING. 2.46Fý-Ot 3.QpFtoo 2.qhE-ot P.09F-at 1.4'IE+00 2.96.F-41.
A rbfIlt. 'tEAl IurJ 5.lE-fl2 h.A.Efl S.IQF-flP 7.05F-02 2.39E-01 .IE0

*Af~lhlit. 4.41.K J'ir 4.Q'5E-o 1'.03F +a 0 R. 145E-op Z.ODI-2 .F--1 8.9SF-02
------------------------------------------------------- ------------------------------------------------------- -------------

A01 4-t I TOTAt. s I3F*00l l.t7F00 .2.47F .'01 1.,9F +no 3.SnE.00 1.5hF+0i



C% REGnf,=-11NC 4tLL1 RP14 7 CODF=TNLnnS.RFV0 (7/79) OATE2 I5/12/81
MET3FTUGALLUP. Ih-R0 PAGE Nnl. 105

T.IME STEP NlIP49FR 3, AFTFR 25 YFARS nURATtAN IN YIS VS... 5.0

Ct)'0tCEfITRBT•fN nA:TA FOR THF N. DtRECTTON, THFTA FQU1ALS 0.0) EPFFS

TOTAL 4A1 CfnCENTRATiONS, PC!/M3, AWO WL
XQHn, 'm 1) Ii-238 TH-23 :10P-4 RN 2 Pfi-21i . PA-214 t1-214 PR-21 WL

1.5 '.150E-Os A.*60E-04 t.ISuE-04 t.RQ3E-004 . 2.009E+00 tOO3E+O0 14,84E÷00 7.293E-01 8.616E-07 1.12BE-O5
3.P0W,-0o i.•BE-OL 1.'ul1E-05 9.qSAE-o_5 l.t96F.00 i.1:12F00 q.270E-)l I 6.71E-.O 1.295E-06 A.41-&F06

' 3.s I. 952E-05 1.19AF-0) 4.7RQE-05 6.360E-05 A.385E-0I A.373E-01 t.t54F-o1 S.852E.-01 1.660F-6.6 4.672E-06
1. 1.50 F-05 A. ,tF-65 3.15tE-O5 Li.44.E-O5 6.3'545-01 6.3$3E-0. 5,.707E-Ol 5.Ol•F-01 1.93.E-0I S.LIBRE-0
7.5 5.47F-ah $.R2,F-05 t.535E-o5 2.0137E-:05 1.:5OE-o1 3.541E-Ot 3.3efE-Ot 3.224.-0I 2.402E-_06 3.287F-06

I ti.0 1.S.E-Ah .?3RE-O5 II.961E-O. A.:40RF-4)0 1.596E-Ot 1.597E-.01 1.5tFlE-01 1.953E-1i 2 71SE-06 t.54SIE-06
PS.h0 6.%7E-07 R.250E-06 ?..|.I06E6 2.802E-06 R.9ASE-02 f.R9lE-0Z R8.803E-02 A.RS6E-02 2.783E-O6 I,.72E-0O
35.1 3.&h2F-07 2.q57F-06 I t..6F-66 !.519579E-0I6 6*.09E-0? 6.032E-02, 6.054F-0) 6.057E-02 2.778E-06 S.95OF-01

2. as.n 4.a7F-07 t.07TE-00 7.q2tF-07 1..05E-S06 . 496E-02 8.dQ9E-O2 4.519E-09 4.530E-02 2.755E-06 4.4I-IF07
5.0 1o.71QV-07 I.402E-06 5r.627E-n7 7.UqLIE-07 3.54tE-02 3.5M3E-O? 3.561E-02 3.572E-0.2 2.72SE-06 3.503F-07

h5.n I°. ?st-O7 1.n IOE-P6 4. EASIF-07 S .IQ6F-07 2.89•tE-OZ 2.f9?E-02 2.907F-02 2.QIREE02 2.693E-06 2.R60LE07
75.n A.An2QF-Og 7.PAE-07 2.OOWF-07 3.874E-07 2.4lqE-O 2.42E-02 0.43,,F-_ 2.443E-00 2.65E-06 ?.3QLIE07

fnitlNO t1VFACE CO4CFNTRTInN.S, PCI/M2
Y Hn, K4 11-?3R TH-210 .Q.-2p& PR-210 RN-2?2 pn-218 PR-?1I4 91-214 Pa-210

.--- ........--.--- ........---- ...------------------------ --------------- --------- ----------- ----------....-------- ------------------------
1.5 ?.00hOnfa O..294E0.4o 3.26&fEoA 3.76AE+03 3.268E+o3 3.270E+03 3.270E+O,3 3.270E*03 4.09•E+0
?.S .l.nq7E+oa 4.0•lE+n0 .1.596Fe03 . 1.S99E+03 I.SQ6E÷03 1.597E+03 t.597F*03 1.59?E+03 6.

9
S,7t0fl

3.5 6.I0OE+03 2.467E+O0 q. E16+0o2 9..Rt&E+02 Q.616E+.0 9.823F+.02 9.823E+02 9.AZ3E+02 9.173F+00
4.5 3.bAQE*"3 l.6?3E+n3 •.6.60E+02 6.E.E+.02. b.660E+02 6.68Est*2 6.665+E02 6.&6SE.02 I.,078F*01

.' - 7.5 1.t•4F+03 7.!53EnAl 2.M4tE02 2.841E+02 Z..Fts+02 P.844F+02 P.A4sF+O? 2.844f+02 1.337E.01
C) 15.0 2.06AE+O? 2.016E+42 8.0 35E+lt A.035E÷01 .8.o03F+01 A.06E*AlE 8.046F+01 a64A8E*01 1.497F+ 4125.0 6.601E+Ot 7.531Eo 3.00on3F+01 3.003E40[ 3.003E+01 3..OIOE+0t 3.OtOE#Ol 3..OIOE+0 I.526E.0l

35.0 3.i06•E•0 3.r8LSE4O, 1.533E+Ot IS.V.93Ent 1..53Ef.0t 1.538E+01 1.538E÷01 1.538E401 1.51QF+01O
45.0 1.096E+01 2.bTE+0ot Q.4÷40+OEf 9.OAnE.Ofl 9.taoF00 4Q.76E+O0 9.•U7E÷00 9.476E+O0 1.503E+01
55.0 1.31RE.0.1 .577E+fl! 6.2 QE+nfO 6.2QIE+Af0 6.291E+011 6.l1qE+00 6.319F.+l0 6,3IQE+00 1.1RAEt0I

' 5.0 . .n•q3f +on l .082f.01 4.316F*nof LI.3kIE+00 4.316&E00 .31QE406 4.339F+00 4.339E+00 1.u63F+ol
75.0 661$sk+oo *7.187E+00 2.97E0 2.RE+ .987F+o0 . *iA+oo 3.006E+Q0. 3.00bE÷O0 LIL+0E÷O.

O TOTI! DfPMSTTON. RATF, .PCT/M2-SfC
wPHO. Wit U-23F TH-?3O PA-226 PS-2t0
------------------------------ ---------------------------------------------------------

O .1.S P.570F-06 2.O04E-05 A.080E-06 1.l0&E.o5
.2.s. 1.2UF.06 Q.894E-06 3.451IE-06 5.206E-0.6

3.5 7..959E-o7 A.OTqE-n6 2.413E-06 3.2trF-o 0,5 5. 081F.-07 4.|12TE-O6 *t.E.5PF.-oE ?.I8F-06

7.5 2.127F-n7 l.,63E-06 7?.SQEn07 9.S,00F-vA7
X 0 5.RQRF..OA d.989E-fl7 1.9 9RF -0.7 .726F-07

? -. O 2.IqOE-08 1.463E-07 7.464E-Oft l.n72F-07
i5.0 i.1,iE-OR 9.50PE-O0A 1.OoE-0ý S.BAPE-08
a.05 6.16AE-Oq 5.M6•E-fo8 A.n0oE-A 23..933F-0A

0 4.547E-00 -,A. 93.F_-A IsbIE-0I1 2.8A7F.-OA
(50 '4.13?E-Oq 2.66QF-ýOR I.fl7OE-OA Z. "2I E-0

7_1 r7,. _, l. i .itll R 7. Q 1.1F-.0 9 I.I7 FOV~A



REGInN=IImC MILL PON 7 rfnF=HlFI.DnA.PEVO (7/74) nATF% 15/12/81 .

METSFTZfGALLOP, 74-80 PAGE Nn.. 106

TTME. STEP NIIMRER 3. AFTFR 25 YFAS " nURATTfl N YPS IS... 5.0

CUNCFMTRATT1N DATA FnR EHE ENE DTRECTiON. THETA FnIJALS 67.5 DEGREFS

1TnTAL AIR CnOCENTRAtIOnS, PCT/M3, ANn WL
XRHO, KM tif-3A TH-p30 . A-226 PR-2to *-222 P0-218 OR-214 R-.?1-L PB-21.0 WL

2.5 6.AOIE-04 S.777E-03 2.321E-03 3.09SE-03 5.201E÷00 4.,QOE+o0 2.OAF÷+0o 7.603E-01 5.099E-07 1.825E-QS
2.9i 3.672F-04I 3.123E..03 1.25SE-03 1.67ZEM03 2.22SE+O0 2.163E+oo 1.341E+,00 7.73&~E-01 9.1141E-07 1.I91E-05
3.5 2.02PE-0• I .71E-03. 6.905E-04 9.200E-0, I .o2tE,00 J.2S4E÷00 9.323E-O1 A.727E-01 1.375E-06 R.528F-06
4.5 t.PqqE-4O 1.106E-03 '.4b1E-0u 5.Q15E-0 8 '8./71O-0I 8.6aE.E01 7.0SSE-01 S.73QE-01 •.91E-06 6 61|E•06
7.5 5.233E-05 ,iJI76F-nO t.797E-Oi 2:.392E-0* 4.1O00E-01 0.197E-O! 3.819En0 3.53IE-01 2.213E-06 3.68SE-06
15.0 1.50E-0% 1,47E04 5.205E-O5 6.9?6E-05 1.681E-01 1.6ARF-01 1.630E-01 1.577E-o0 2.51,E-06 1.5S8E-06
25.) 6.1l06E-06 s.?ýhlE-n5 2.11IE-o0 2.410E-05 A.91EE-02 8.QI7E-02 R.843E-02 8.719F-02 2 555E-06 8.6654F-07
35.o 3.36SE-0o P.QOOF-05 1.l1A6EeO5 I.54QE-a)5 S.Q98E-02 5.911E-02 S.907E-n2 5.876E-02 2.536E-06 5.795E-07
45.0 2.219F-06 I.QI3E-os 7.677E-06 1.02?E-O5 a357E?-02 4.3SOF-02 0.369E-O2 dI.36aE-02 2,SO8E-Ob 4.297F-07 4
55.0 1.577E-Oh t.366F-05 5.SA6,E-06 71.p6E-o6 3.47E-02 3.419E-02 3.432EF02 A.436E-nZ 2.484E-06 3.374E-07
6S5. 1.39E-06 9.A25E-06 3.Q'3E-06 5.251E-06 2.742F-02 2.784E-02 2.79&E-02 2.803E-02. 2.l59E-06 2.750E-07.
75.0 8.2t?E-07 7.08E-0o6 2.841E;.06 3.785E-06 2.319E-02 2.321E-0? 2.33?F-02 2,339E-02 2.424E-06 2.294-E07 .4

rpnlJND StUPFACE CONCENTRATIONS, PC|/"2
* XRHfl, KM I-?38 TH-230 PA-226 PR-210 RN-22P Prl-218 PR-214 RT-214 PR-PlO .

-------------------------- ----------------------------------------------------------------------------------------------------
1.5 3.74IF+04, •l.33•E405 5.320E,04 5.320E+04 51.320E+04 5.321E÷04 S.321E+04 5.321E+04 3.324EF00
2.5 1.9AEOU &.931E+07E+ .2.773E+04 ?;773E+04 2.773E+04 P.773E+04 2.773F+04 2.773E+04 6,10?7F*0
3.5 I.OhE+.04 3.710E+0 1,.682F+04 t.8;,2E04 1.442F.04 t..483F04 I .'183E#04 1.483E+04 8.227E+00
,.5 6.543E+03 2.3ZE+04 9.301E+03 9.301E+03 9.301E+03 9.30?E+03 9.302E+03 9.302E+03 9.783÷+00
7.5 2.307E+0- A.871E+03 3.5,a2,.F03 3.*50EO 3.5PIE+03 3:.541E+03 3.543E+03 3.543E*03. 1.281F•t01

15.0 5.417E.0 2.295E+03 9.tSqE+1 n 91ISE+02? 9.1596E.O2 9.i60E,02 9.160E+02 9.I6OE+02 1.3Q2F01
C0 25.0 1.989E+02 8.33A6+02 3.327E*02 3.3276+0e 3.3276+02 3.3264.02 3.32AE+0? 3.328F÷02 1.LIOF+01

35.0 1.0n3E+07 8.?07 2 1.679F+02 1..679E+02 1.679F402 1.679F+02 1.6790+02 1.679E÷02 1.396F+01
a5.0 6.549E+0I 2.572E6+02 1.026+02 1.02%EE02 1.02fiF*O. 1.027F+022 1.O.7+02 1.027E÷02 t.3.786+01
55.0 0.473F+01 i.721E-02 6.867E+o! 6.867E+6, &6.B7f8+I 6e70psol 6.870F+01 6.870F#01 1.35qF96.
165.0 3.1SAE+01 I.IRE+02 4.740E+01 4.740E+01 0.7!*OF+f1 4.742÷+01 4.72,E+o0 4.742E+01 1.33QFOi t
75.0 2.263E+o0 8.271E+01 3,30•E+01 3.3026+01 3.3026F4l! 3.3040+01 3.304E+01 3.304E+01 1.318F+01

" TnTAL .DEPnSTTIfON RATFS,* PCI/M2wEC .
YRHO, KM (i-238 741-230 PA-226 PP-210

-------------------------------------------------

1.. l5 '787E">5 3.209F-04 1 .26E-0, 1.763F-04
2.5 t .Q77.E-OS t .724E-0 6.922-o05 9.2056-45

.5 1.0qRE-05 Q.?1SE-05 3.701F-05 4.9tqoE,5
a.5 6.6atE-0E 5.7A3E-05 2.322E-05 3.085E-05
7.5 2.510E-0o 2.203E-05 R.80nE-o6 1.174F-05

15.0 6.-flnE-.tf7 5.69SE-0h- 2.PW-0h 3.n-F-06f
2 2.t P.17%E-a7 2.oRVF-n6 8.?91F-07 1.1076-06 4
3S.0 I.1Q9E-07 1.042F-O0h 4.IsnF-07 .6196F-07
4 ';..0 7.32nF-119 6.169~E-07 2.554E-07 3.1162E-O?

5)5.0 4.Aq6F-0R U425Q6-07 1.70"F-07 2.3400-07 4
6S.0 3.37RE-n0 29AQ E-07 1. I7RE-F-P7 t.67E-07

7S.0 ?.353F.0A 2.n46F-07 8.2F V.162F-n7

(



d" pE(1lnN=tIN C mILL WIN 7 Crnr)FlxflF.nns.i~vo (7/79) DATEV 15/12/81

fYTSE1:z.ALLIW, 76-PO PAGE NO. 107

C' TI-E STEP WIPR4,ER 3. AFTFR ?S YFA3S nURATION TO yps 1 8... 5.0

CIINCFMTRATT()M DATA FnR THE F DIRFCT.[ON THFTA EQulALS 90.0 HlFGRFFS

TOTAL AIR CONcENTRATinms, PCT/143, AND WL
xpHO., Km it-;.l TH-230 OIA-?26 P4-P0O pN-?22 P0-2 1: PP-214 uII-214 PA-2P1O WL

-- - - - - - - - - - - - - -- - -- - - - - - - - - - ---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1. ].bU E-01 1.'I2o.F-n2 5.7?SE-03 7.635E-0.3 9..770EF00 l R.0 87E4O 2.8919F+00 9.180E-OI 4.218E-07 2.650E-05
2. ..77ps-9t 3. - .7F-03 I 2.096E+O P.'Io.E+O0 liqltf+0O 7.550F-0l A.37OE-07 -1.2SF-OS
.1.5 A . $s o.-iE- 1. 1 .1E-0l 5.f.2AE-0f 7.S5fE-0. i.209E÷O0 t.1.93E+00 .6.87r-Ol 6.02or-ol 1.107E-Ob 7.876E-O0
4.5 o.'3ARE-05 7. 7MO-04 3.14t'E-0M 4.ISIE-04 7.401E-Ot 7.X8QE-01 5.QqOF-01 a..77.3F-01 1.994E-06 5.'7AC-06
7.5 2.80E-0' 2.4t2TE-4 Q.7L4qEo05 t..2qqE-01 3..019E-ot 1.OLUE-ol 2.763E-01 ?.SIE-01 1..533E-06 2.684F-06
s 15.n h%.l12E-06 9.397E-05 2 .t6E-OS 2.PRF-E,05 '.057Ew0o! I .nfE-0I 1.020 E-o1 9.9RIE-02 |.566E-06 1.003E-06

p5.0 2.20F-O66 1.910F-pS 7,66aE-cb6 1.021F-.O 5.2fSF-OP S.69E-O 5.230E-OA S.,I12-O !.S09E-06 5.126E-07
A5.0f I.11,9F-114 q.QqjE-Ob 1.993E-06 q.ItIE-fAh 3. 4 1 R-0? 3A117F-OP 1.0,18F-02 3.4093F-OP1 1.471-F-06 3.155F-07

C' 15.,1 7.511E-07 6.451E-04 ?.508E-o6 3.447E-06 ?.50RE1-OZ 2.51OE-02! .517E-f)? 2.517E-62 1.451E-06 2.874E-07
5'p S .Al7E-0" I5, 115 F.-06 1.824E-06 2.429E-04 t.1.61E-O !.96EE-02 1.97OF-02 1'.914E-02 lo43UE-06 1.037F-07

65.0 3.0'1E-07 3.21OE-06 t.3IIE-0E. 1.7OAE-0o 1.593F-0 1.594E-O2 1.60ZE-02 l.6"&E-O2 1.4717E-06 1.StS-07
Cl 75.0 2.762E-07 P.30qE-OA q.126VE07 I.?56E-06. 1.2?E-02 .1.328F-OP 1.31E-02 1.359E-02 .39IB-O6 1.313E-07

POMUiD SURFC4EE. CF•0CIHRAT iOs, PCt[m2

CA XpHo. KM If-p3g T.H-230 PA-PP6 P1'-;PO 10 R-H22 P04-.28 PR-214 AX-?IU PR-plo

1' 9.0,41E+011 3.32SE+fl5 t.330E+fs t.330EFO5 1.330E+O0 t.330F+05 1.330Ef+5 1.330F$Os 2.0?AF+O0
' :,5 I.dfT7E.a T.Z6.1E+.04 2.9.4E0.04 P.9OOf+O4 .. qoL+OL 2.9OaE+0÷ ?.104*EOU 3.$3AF+00

3.5 6.Q79E+O 1.0;11E+04 1.206E+04 1.2OE+OM 1*.P(RE+01 l.2OAE+04 1.200F+O0 .140 E+O0 S.124E+O0
,5 14.OOQE+03. l.627E+04 b.503E+n3 6.50JE+0A b.503E+03 6..5.01E03 6..503E+ol 6.5.03E+O3 6.035E+o0

1 7.5 2.e'ElO0 ti.769E+43 1.905E.•03 1.90%E+03 1:.OSF÷. 1,.9066F.03 t.906E+03 l.0O6E+O3 7.434F+00
-s15.0 2 .'1EiO? 9.;5sE+n? 3.73AF+f•? .730E4+0 3.734F+02 3.735F+02 3.73'E+02 3.;735E+02 8.01IFOOO

S 5.0 q.:3SE+Ol 2.Q26E,0 1.lb8FF+0:2 t. 68E+Q? l.16•F?+O) 1. 168E+O0 1.168F+42 1.168E,02 8.OT72nF+0

t' 45.0 4.924E+0t t.382E.DP 5:.SIUF+Ot 5.S0F+Ot ..5 1E01 5.57EI 5.5!7E+0l 5.517.+01 S.517E+Ot 7.967F+O0
45.0 A.3I1E +01 B.?41E+O1 3.28-F+01 N.?V19F+OI 3.?89,•f+1 3.290F÷01 3.290E+01 3.290E+01 7.*FA6F+O0
55.0 P.139E+0.1 5.436E+0i 2.th9F+O 2.÷169E+0l 2.169E+OI 2.171E.01 2.171?E+ot 2.17!E+O 7.756F*00

CI 65.0 1.SPSE+01 3.719t+01 1._4AdE÷Ol l.OPOE*Oi 1.O•4÷Ot1 I.RO !.OESE4OF t .44E4O1 7.6ilf+÷Oo
75.0 I.0 I 0F4.0 1 .S7oEeOi l.02&SF4Ot l.026E+Ot t.026F+O1 I.O87?ETO 1.027F+o0 I .o7E*O0 7.50oE0oo

C' TOTAL DEPnSITT()0I RATES* PCI/HP-SEC
)(9I14( K(M 1-..5i THw230 RA4-2?. PP-?t0

------------------------ ----------------------------------------------------

Ci1.5 IQ.QIE-OS A.?Q6E-O1 3.13AE-o04 4.439F-fA
?.s P.06fiE-as I.AtOF-04 7.27AE-05 0.6850F-05
3.5 P,6oqE-fl 7.526E-05 3.020

E-O5 '.023l,'S

4.5 O.6&3E;--6 4.450F-65 t.627E-05 2 ihOF--O%
1.5 I.56F-Of16 I.tfF-05 4..761E-06 6.333E-06• !.o. ,1 66of-o:Tý. 2. %•kE-aOb 9.3t0E-ý7 1 .?.IE-06

Ps5. 0 A_ý54F-OA 7.Z57E-07 P.4l0E-n7 .g9E5F-A7

3R.0 1.4•Qlo-on t 1 .-O % 5-971E-7 7.844F -47
45.0.. 2.354E-OR 2.0110i-p7 A.170E-08 l.12RE.-07

t.5~E~R .3441E-07 5.391F-00P 7.581F-08
f.5*0 ,"$PF-l" 9.1IFI-08 3,h~bF-08 so3l5FflM

0 '( 7.IOPF-00 6. 3SOF-04 ?. Sa IF. R A 7990 -I)P



REinflN=tIMC ATLI, QUMJ 7 cnn)FxmzLnOfPFVO (7/791 DATE= 15/12/81

MET'SFTrAI.I.IJP, 76-AO PACE NO. 108

TIME STEP 4tlmFkFR 3. AFTER 25 YEARS nun•rli. im YPs is3... 5.0

COtCET2lATIrflt DATA FOR THE S OTRECTTOti, THFTA EQUIALS IRO.0f DE4REESC.'
InTAL ATR CI)NCFNTRAT|ONS. PT/I.t* AND WL

yRi4n. X14 t.I-23f% TH-?30 QA-2Ph PR-210 .RN-222 Po-2ta PR-214 R1.21'a PH-210 WL

1.15 15.,9E-05 a-.ISQE-0i? S.752E.0' a2.I3bE-OE S. 0 5 EsOo l.8(.7E*oo 6.o?76E-Ot 317142E-07 1.6QT1-OS

2., ?.1lkE5-s *1.4'3E-Ol 1,.T07E-05 7.7?7E-0S 1,38IEt00 1.36SEto0 R.58gE-f10 4.771E.-01 5,5LqE-07 ?.S39E-06
L"'4 3.5 1.104E-95 7.40RE-05 2.O7AE-o5 3.96SE-05 6.q90E-61 &.475E-01 5.280E-OF 3.756E-Ot 7.l7tE-07 a.786F-06

*. 6.A4F-06 U1E,•6E-OS t.oSAF-09 2.475E-05 0,S36E-Ot 4.50fE-O.I 3.8.:&E-:01 3.12EGE-I1 8.74SE-.0.7 3..S81E-06
7.51 2.551F-06 !.R05•T-01 7.?36E-n6 9.638E-O. 2.072E-fl0 I .071E-Ot. t.9SUE-6i I.A34F-O0 I.120E-06 1.8A7E-06"

15.0 6.76nE-07 5.08.W-06 2?.fl0E-06 2.715E-OA A.00.4E-62 R..0OE-02 7.QO9E-02 7.74AE-02 1.241E-06 7.719Q-0?
250 ?.&A'?E-07 2.012E-06 8.071E-n7*. I075E-oh 4.tSOE-02 n.tf87E-02 4.t86E-q2 *.16SE-02 1.242E-b06 4.I07E-07
$5.0 1.424E-07 I.,93E-06 4.1.9E-n7 S.R9qE-07 2.762E-02 P.764E-0; 2.773E-02 2.774E-02 1.226E-06 2.725E-07
45.0 q,256Af-A 7.t2F-0.7 2,A60E-07 3.810E-07 2.01F.E-O2 2.°0?E-02 2.041E-A? 2.04&F-02 1.20oE-O6 2.007F-07
55.0 6.47AE-o02 ,.0O1E-07 2.007E-07 h.674E-07 1.545E-02 t.S86E-02 1.593F-92 1.59QE-02 1.19oF-06 1.567E-07
65.0 4.60AE-0A 3.SSE-07 1.427E-7)? 1.902E1O- 1.28-4E-02 I..2E-02 1.29tF-oz I.P96E-02 1.171E-06 1.270E-07

C. 7s.n 3.?IIE.-OA c.17F-07 1 I~OE,07 1.346E-07 I.06E-.02 1.069f-o2 1.075E-02 1.079E-02 1.153E-06 1.057E-07

GRnUND SlRFACE CONCENTRATOINS, PCI/H2

C' XPtIl. KM* U-1-3R TH-230 RA-226 P8-210 RN-222 pe-?tg PR-?14 R.-2t4 P8-210
------------------------------------------------ ------------------------------------------------------------------ M -M---------------

t.5 9.Qll1E,0i 9..7QAIE+03 3.9t6E+03 A.9IAE+01 'S.9i&E,+03 I.q2ot+03 3.920E+03 3.920E+03 ?.03 4F+0fl
2.5 5.0hBE+03 3.07tE403 t.z2AE,63 '.22RE,03 1.22AF*01 1.229E÷03 I.22qE+03 1.229E÷03 3.253F+00
3.5 2.777E01O 1.5t9E~43 6.067E+02 6.067E+02 6.01f÷O? 6.072EF02 6.07?E+02 6.072E+02 4.183F+00

I '4.5 s .hh7E+Io Q.85E+O? 3.667F+4? 1.667F+02 3.667E+.? 3.671E÷02 3.I&71E+OZ .&I71E+02 4.8'4F+00

( 7.5 5. 2hE.%I? 3.10
0
EO• I A?0l.002 .A?0FtO? I..OE+0÷ 1.322E+02 1.3?lF÷0? 1.322E+02 6.601E+O0

15.0 1.053F*02 8.A*SE+n| 3.211F+01 1.211E+oI 3.?tVE+Ot 1.21TF+÷O 3.?I7E+O. 3.217E+01 6.s6AF+00

25.0 3.h7QE+fl1 ?.758E+o1 t.t00Enf I.IOE+011 I.tOOE+Ot 1.103E+01 1.tOIF+OI 1.14IF40t 6.6SUF,00

5 *35'0 1.Q42E+OI .I3t3E+ I 5.326F+00 5. 5.,kE+O0f 5.326E+o0 5..j.%E+Gon 5.IORE+00 5.3'RE+÷0 6.00SE÷O0
45.0 1.2tAE+01 7.926t+E0 3.16iE.O0 3. 16lE+00 3.1t6E100 3.t77F+00 3.177E+00 3.177.E+00 6.527F+00
55.0 A.2P:2E+00 S.i64Fn00 2.059F+00 ?.OSqE+.O0 2A.05F01) 2.07?F+00 2.0??F+0i) 2.072E+00 6.437F+00

* %.0 5.937E+00 .3A.2Efln 1.3450E+00 1.3A
4

EiO0 1.380E+00 1.390E+oo 1.390F+0o 1.390EO00 6.338E*00

75.0 4.2SEt0o 2.134XE +AA 9.30SE-at 9.3105E-ol 9. flSE-Ot 9.3QOE-01 9.390E-o0 q.390E-O| 6.231E+00

* TnTAL nfPngSTInm RATES. PCT/H2-SEC

XPHO, KM 11-n3i TH4-230 PA-226 PO-210
-------------------------------------------------------

* 1.5 2.4562E-.9 ?.4IS4E-05 p.~E-i f.0f-1
2.5 q.1S•F-07 7.413E-06 3.OSAE-0# 4.06QV-06

4.51f.-07 3.760E-06 t.510E-06 2.ooQE-fl6
D •.5I.F1-07 2.?7IF-06 q..lp•f-07. 1.215FE-06

7.5 Q.85tEIVA R.IaAE-07 3.pBl'-07 4.39PE-07
15.0 2.A73E-_.A .1.9QIF-07 7.QArEf.0R 1.096F-07

*.2r'. ( 8.t?AIE-fl 6 'iaE-op .71IF-OA A.9931j-48
5S. 1.~'0Eo-fl 3.'-qf-08 .2EtR .1-0

45.0 ?.A4&E-lq 1.j953E-09 7.830t-OQ 1.401E-08

SS,.0 t.53nfl-0qQ I.A71f)-08 5.n47E-09 1.033E-0A



• QRErv-rnmIrnC ijc MTI. e .OI 7
METSFT.:ALLtIP. o .-80

CAFP MTLDOnRFVO (7/79) DATE* 15/12/81PACE Nnl. 109

lIME STEP 'Lt#MHEP 3. £PTER p) Y¥ARS rUJRATIntl TN YPS I-S... 5.0

mIprCFf'TPATII1N PATA FOR THE W DOIRCTIynf THETA FIJOALS 270.0 DEGREES

TnT4L AIP:COmCNTRATIONS, PCI/MA. ANI) WL
xEH1,. KIl U- -3A TH-2t0 p"-22f P-ý210 RN-22? Pu-21A PR-214 WI-214 PB-210 WL
-- - - -- -- - -- - - ---- - - -- --- - - - -- -- - --- - -- - -- - -- -- -- - --- -- -- - -- - -- -- - --

3.5

t% I.n
45.0
75.0

35.0
4, S185n

55•.0

2.7 IAE-05

6.S7E-O5

A.705E-07

2. 0AE-07
Q.UasE-()?
q. 62 IE -OA

fl.6QTE-0R
3.7 1 RF-08

1. 412E-0

1 212F-05

1 .4 IE-05
a.75&F-06

2.0.OF-06

3.73AE-67
?.ASQ9F-107

t.*?9E-05
2 * aASF.-.';

A. 056E-07

8* OT.E-07

4.49SE-0 7
?.Q00E-07
2.106E-07

1 . OS9E -07

5.707E-Os
3.301 E-O5

I .5AUE-05
7.h2 3E-0
2.5 3E-0A
I.n07p2E-61l

.3'.9?QE-07
2.8•S0E-07
I.99SE-07
l-4t E-07

1.7o9OEO00
I .084E.400
7.885F-01
5.XS7E-02
3. 91 E-0l
1.122E-02

3. 971E-02
3.12 2E-o2
2.56E-02
2. 129E-02

1.7BOE+00
1.082E+00
7. 19?E-O0
5.65AE-01
3.151E-01
1 .18tAF-OI
7.A82E-02
5.$33E-02.
3.973E-02
3. 12'E-0?
2.STE-02
2. 130E-02

I..IAE+O0
A..6.1 eF-nlI
6.53GE-01
5. I•fE-Ot
3o056E-Ot

1.411E-Ot
7. 9 64FE-02
S,3&0E-02
3,993E-02
3. 1418E-0.?
2.56IE-02
2.1,tF-oz

6,?71E-01
5,406E-01
4j6ORE-01

1.39TF-o0
7.QOE-02

,oo006E-O0
3.t%?E-02
?.571E-02
2. 150E-02

8.313E-07 I.036E-Ost.216E-06 7.821E-O6
1.568E-06 6.104E-06
1.813E-06 4.932E-06
2.223E-06 2.970E-06
2.491E-(16 t.383E-06
2.537E-06 7.766F-07

2.'s24E-06 5.27tc-O7
2.419IE-06 3.92AFE07
2.467E-06 3.09.0-07

2.40'8E-06 2.SOE-07
2.40IFl-06 2..10?E-07

(',8?OIIM SUPPACE cnmPCENTrRATtnHs, Pci/m2
YfpHf, km 11-238 TII-23A PA-2?.A Pi-14-2 8#0-2 Pfi.21A PR-2111 RI-2141 PA-210

------------------------------------------------------------------------------------------------------------------- ---------------------

TJ

1.5
2.5
3.5
1.5
7.5

15.0
2S.0
35.4)
185.0

6•5.0

75.0

t. IS9 JE048

18.9719E f3.

t. 7oE+63Q l I6OE + )

3..RL*E÷.flI

I APOF+01
1.Ob7E+0 .
6.'400E•40
4.*71 a'E (06
I.. S3?E~ti80

2.36RE+03
I .3t3E+01
R. 41 OE td;!

2.625F 40?
7.52?PE+01
2.736E+nl
1.3'5E+Oi
8.152E400
5.36Eo

2 . SK9E*00

9.A.t6E+02 9416EF+02 Q.4t6E+O q9.430E+02
S.220F+.Q S.PPAE+02 5.220F+02 5.22AFF02

3.3UF4-0 3..'IQEOZ 3349E.02 .3551E402
2.3112E+02 2..31EO2 2.34?F+O? 2.318TF+02
1.045F+02 1.01SE+02 1.04 5F+02 !.047F+02
2*9.996Et: 2.i9QE+01 2.996F+01 3.0OR'T01
I.O9tF+nt 1.091OF+01 -. 091F+OE 1.097E+0 1
5.GO00.+0O S.10OE+O0 5.400E+ 00 5.'2Ec+Oo

3.250EF+0 0 ,25fEsO0 3.22500+00 3.28tF+0O
0,11QE9t0 2.1OE+00 2.j119E00 2.11qE+10O
o..*tIOE,.O + 1.419E+00 ..aLlq9Fo) 1.4QF+00

9.530F+e2

3.35Sf+02
2.34,7F+02
I.04?7E02
3.OOAEfOI
1.007E+ot
5.. I1?F tOO

.3.281E+00

2.•118E+00
I. 39fE 0A4.6Q18E..01

9. 30F+02 4.s42E+O0S.228E+02 7.07.OE00,
3.355f+02 9.020EO00
2.3187F+02 1.040F+01
1.047F+02 1.2,OFOl
3.OORE+OI 1.385,+01
1.09F7401 1.396E+01
S.44?F+00 *.383E+01
3.?R1.+00 1.365F+l1
2.,14,4+00. 1.314F+01
1.1139E+00 1.32aF+01
9.691E-Ot 1.303E+.ot

S.TnTAL DEPnSITIOn RATES PCl/M2-SEC
WOW. • !1-23K TH-230 PA-226 pe.210

---------------------------------------------------------------- ------------------------
.1.5

31.5
4o5
7.5

3S.0
"5.9-
55.0i
65.0
7'.,*0

S.IqOF-07
4.536E-07
2. 38E-07ý
I.937E-07
A. ?3oE-08

2.2'18E-flAP.?OqF-09

7.0QAF.-09

I .- ShIE-0 9

I .0¶SF-0'9
7. D?StF- t

S;740E-06 ?.ý311E-E06 3.04AF-#6
3.1QtE-06 1.279E-06 1.497E-06

2.051E-06 A.23E-07 t.00';F-06.
1.4110F-06 S.772E-07 17 6Q6E-07
6.a5S8-07 P.SR6P-07 3,487E-07
I.'95 AF-07 7.437E-08 1.O9QE-07
6.75SE-08 O ?.7TlE-OR 13ý4341F-00

3.34?F-08 1.330E-08 2.i.31f-fA

1.I7QE-08 ';.?.8AF-09 " l.46E-OA
A.1.5'F-O9 3.';.OEý-8)Q 1.1 hF-OA
S.A718I-oQ 2. 1 9rE-09 I .033F-08

4

I



S RFGTnNlNlIIC M4tLI RUIN 7 frOIFlEMt.flflS.PF.VO (7/70) nATF= 15/12/At
METSFT%(GALLUP. 7&.-80 PACE Nnl. 110

TTMESTE NLMHFPA. FTE ;.I YFRS URaTTjiN TM YPS TS... 5.0

FxPnfl3UPE PATHWAY TS TNHAL. FxpnsEn flRCAN TS WH.Rnl)Y

DO~SES SfI-Indt OFLflN AaP ANNIIAL PflP)ILATION MA)E COMMITMEN4TS. PFRS(IN-RFFA PIFR YEAR

XPO X4. R( (Hn Min4f min YRHO XRHrv XRmfl XRHn XRHO XRHO
DIPFC.TION. t..S 2.S 5.; .5 7.9 15S.0 25.0 35.0 4s5.0 55..0 65.0 75.0

N ~ .09l-03 .0. * 2.0,8QE-04 t.,224,F-04 48.279E-05 *1.429E-05, 7.1 7SE-1)5 ?.436E-OS05 O-~ .3E0
ME 0.. f. 0, 0.. 4,062F-0 1 .393E-014 1.897TE-04 3.A880-05 8.077f.-06 .7.9.65F-OS, 8.620E-OS 9.150OE-06

NF 2*0 .16?F-05 0. 1.07SE-03 '1.553F-04 6A.33E-04-1.965E-flfl4.790E-P6 1.t5*9E-OS t.1*52E-04 2.930E-04
*ENr 0I 0. 1A IW-0.1 0. 3.Qf6?E-00 1.7$9E-03 7.456E-04 3.1I'7-0' O.14Flt-05 9.5187E-OS. f.A3aE-05 0.,

0 . n. 0.- 0.. %.7I7E-04 7.446E-04 '1.ALI2E.-0.4- 1.188F-02 -5.96tE.-till I.604E-0S 3.560E-05 3.275E-0.s
FSF 0. (1. 0. 2.'117F-#941 'PAJSE-04 2.22.TE-04 2.AA33Eý-08 1.383F-0'S 2.IAIE-0I 8.913E-05 3.299E-06 1*711E05S
q F 0. n.. ?.t29F-Oa 8.15E-05 l.kS4I:f-Qi 1.706F-05 6.039E-05 I.15E-04 0.SIQ.E-05 1.,46SF-OS *5.047F-0.5 3.IS9F-O4

5F 0. 0. 7.3 77F-05 1.04Sf-04 S.A96E-05 3..6qIE-0.5. IA43RE-05 8.487E-06 4.814E-06 3.50.0E-06 1*86fiE-Ob I.013F-05
S ~0. .0. * *7TQkAf-05 8.02OEF-0e5 t.Q17F-04. 8.92VIE-0.O 1.761F-05 1.259Ea-OS 3.8.93E-07 A~lq4E-07 0.
53 0 .f68i0t4 2.602)F-OS tt.86SE-05 2.74AFw95 1.363E-04 6. 1'2E-",h I.ISS.OE-05 2.326E-05 7..454E-06 ?.2?1E-05 2.0L*7E-.On
S 0.0. 0. X.4*?8F-OS 3.061F-08 t.158E-05 1..32,F-03 6.0O70F-05 R.S?AF-0.6 1.951:E-05 0.7S5F-06 t .5118E-06

WS o a.953E-04 t.10'JE-04 0. .0. 2.,73PF-04 9419RE-05 4.SOAE-mO3 1.627E--34 L*.482Fe05 7.79FIE-06 2.1141E-oh 2.112E-06
L% 0. 0. * 0. 0. R. .ft3t-04 7.4ASE-05 .1.7R7E-04 S.602F-05 9. 92AF-.05 7*3.;8F-05 ?.9591E-o6 2.3'IVE-06

wfMw 0.. 0. * 0. 0. 2.91IF-0S 5.672E-05 t.12OF-01* 7.906F-05 7.OA5E-oA 6.635E-05 i.l71E-n6 9,j?52E-O7
NW Al. * . 0. 0. S.050F-05 2!.q79E-0S 2-.236E-05 3*.956E-05i 2.794E-07 4.46IF-0S 1.053E-0S t.096E-06
ANNW .7.1poE-o'i t..flAF-0f o. 2.661F-05 1.1?IE-04 6.616E-05 3.959E-09 21.492E-05 2.SoqE-fla B.IOtE-OS 3.95BF-05' S.t64E-05

TOT7AL lOWIF co14MTTMENT 18 4.603E-02 PFIRSnt4-RFM/YR



C~ ci K~lN~imc 'till 9UM 7 CrfE'TOl.1~l(7/71)) DATES IS/12/81

4ET.SETGrALL.UP. 7h-A(I pAgE Nn., tit

TIME STEP NU~tIER 3. AFTER 25 YFARS DURATiON 11N YRS Is ... 5.0

FXPflSIRE PATHWAY TR INHAL. EXPr)SFD ORGAN IS. D3OME

nOSES stflniN.ý RILIiW ARE ANNtIAL POPULATION DOSE .cnmmITMFNTS, PFR.RfN-Fm* pF~p YFAR

VQHO XR&4n XRIHn XRH41 XRmn XRHO YRH*O XRHO XRNI) VRI4I YRHO XR140
ORrTfN 1.5 2.s 3is &.s 7.5.o ma.0 2505.0 45.0 55.0 6S.0 75.0

M 6. 1 1Ffl 0. 0. O* 6.532-03 ;.6485F-03 1.,34RE-03 4_540FE-0'4 2.267F- 03 7-. 101.E404 S.691F-04I 1.834Ei-O
NmF D.. 0 0 0. I.271E-02 4.2SOE-03 5 97SE-03 1*.?21F - 03 k.-SSEm04 2.51RE-Ol 2.7*27F-03 2*59SE-00
NF o0. n:6.''w 0. .3.36PF-02 1.429*E-02. 1:994E-02 A.198E-03 t.S13F~-0o 3.6,64-04 1.643E-o3 Q.273E-03
ENE o.. 0. 5.652F-02 0. 1.ý3QE-02 S.6i:Sf-0? ?.14AE-02 9 927F.-03 1.108F-03 S.OIqf'-03 2.706E-o3 0.
F A . o'. 0. i.025E-Ot 2.351E-02 I ..525F-02 3.7.51LE-01 1..8SF5-0? t1.2*E-03 I.,127F-o3 1.038E-03

F.R (1 . 0. 7.5'J8E-03 34OMt.E-42 T. 00.IE-GA 9. 0:90F-03 4.371E-03 6..762F.-03 2.823E-o3. 1,.04d6E.60I. 5.44SE-04
.0.O 0. 6.642F-03 2.S30F-03 t.I'3OE-02 8.7S7F-04 1.0AME-0.3 4.6'dtF-03 2.70IF-03 4.63SE-04 I.Sq9E-05 1.06IF-02

SF.p n. A. 2.307F-01 S.?b3F-03 t. A0AE-03 1.161E-OA 4.533E-04 2.6118E-04 I.S22E-0oot .I OE-0:4 5.q09 . -05 1.703E-04
0*A. l*?432E-03 1..2S9E-03 h.12DE-63 2.69SE-04 S.S61F-04 3..QAE-0fl I.?31E-05 2.70OE-DS 0.

os . R.:290U-01 4.694F-014 l.5thE-0 3 01,7*5I-0G 4.25E.E-0; i.937E-04 1.t53E-03 7.348C-04- 2.355F-04 7.017E-04 6.460E-03
Ot 0. 0*0. 1.064E-03 q*S4I6F-n3 3.6SIF-04 4. 1tROE-.i2 1. 191 tf.0 2. * 6E-04 6.1136.E..04 3.066F-011 1l.8SSE-05

WSWE 1.53SE-oP 3.427E-0,3 0. 0. M.5SRF-03 2.57?E-03 1.'*21E-01 S.136v-o3 1.416E-0.3 ?.d264F-04 R.S69E-45 6.66m5E-CS
0. . 0 ~ 0. 7.121F-03 5.I1E0 .6.12E -03 1 76AF-63 F.1 E03 .1FC .3En ~qEo

.'41411 0. 4.0. 0.. 9.052F-04 1.776E-03 3.520E-03 P?.MA7E-O3 2.*!;0'3-0CJ 2.087E- 03 3.670E-OS 3.060F-OS
N.W 0. 0..0. 0ý. t.976F-03 9.34iE-0'J 7.03SE-04 1:247E-03 A.RtOE-06 1.40O7E-03 3.320E-04I 3.fl5lE-0S
NNW 2.20ME-OP 3.157E-03 0. A.292F-flu I..SO6F- .03 2.079E-43 t,?4RE-03 '7.Sh7F-04 7.927E-03 2.S62F-03 1.2SIF-o3 1.632E-03

TnT4L. tinSF COMMItTMENT TS t;.446E,+00 PVRsnut-ofm/yp



REr,iifktizitc MYLi RUIP- 7 cnr.PFo9Rvo a(7/7q) DATEC I5/12/81
.METSFT:(nAtLiUP. 1#.-RO PAErE Nnl. 112

TIME SYFF' NllHFA 3 AFTFR 25 YFARS ntURATtfIM IN YRR IS ... 5.0

FXPflSIJF PATHWAY 73 INHA.L. FxpriSEn. n1GAU. IS AVG.LIING'

flnSES SHflIN Of[ OW ARE AJNNUAL pnplPLAT TON nosE Ef~l44Tt4NTS. PEP~flN-RFM PFR YFAP

YR40l XRH II XPHO xpn Rmn KRHO XRHO XRHfl YRHO. XQHO XRNO XRI4O
.OTHFCTIDnj 1.5 3.s 4 .s '15.0, 25. 0 35.0 45.0, 55.0 50 7.

*N 3.91RE.-0? 0. 0. t). 'I..389-03 2.64I1E-03 Q9.40.'3-04l 3.1SSE-0'l t.SMIE-035S.315E-04 3.85SE-04 9.059E-OS
'NNE 0. o* . 8* 303E-03 ?..R75E-0.4 .4.146fE-03 8.6.213F-04I .1.AlE-O i 1.799F-03 t.94ROE-03 2.058E00i
mr 0. 0.. 0.144aE-O0? . P.164E OP 4.555E-03 1..372E-02 4.346F-03 1.07'SE-00 2.627E-04 2.625E-03 6.66SE-03
F ENF 0. 0. 3.,493F-02 0. 7.QM5Eý-03 3.7'4BE-02 1.s.17F-02 6.977F-03 9.132E-04l 2.174E-03 2.02SE-fl3 0'.
F 0. 0. 0.. 0. 594E-02 t.980E-O? I .0bo OP-0 2. WSQE-A J 1.354E-02 8.?63E-0LI 8. t96E-0i4 7.'5aoF-04
FSF 0. 0. 0. '1.753F'-03 2.0O1E-02 4.761E-(13 46. 39)F-0;(3 3.135E-03 4.91SE-0.3 2.06SE-03 7.685E-05 4.OOOE-04

SE 0 0 .t6?F-03 1.6OqE-01 7.466F-.03 5.991E-00 t.A;oLE-03 2.WF7-o3 1.965EF-03 3.389F-04 1-169F-03 7.2QOE-03
RSF 0. 1.46Ib.I-f3 2.103F.-03 t.?25F-0~l A.013E-0413.704E-04 t.910E-n0 1.n~hE-oa 7.A62E-O5 'I.106E-OS -. 2,04E-04

S 0. fl. ~~~0. 1.609F-03 ft.A9FE-O0 4.2?*7F-03 1.90tE-04 .Q9-sL 2.79 F-O0R50-6I82-S0
RW 0. S.rlhE-03 5.47&F-04 t .031:E-03 1 8. nOSE0 .E-0 o t03: f.359E 04 8.031F--04 S.O,9Ea-04 1.S84F-04 4..976F-00 4.0 W6E-03

9w o.0. 0. * .S02E-04 6y.774&-03 P.559E-.04 7,15?E-02 1.243F-03 1.6.59E-04i 1.58.5F-04 I.W0E-04 P.0ti5E 05
Wsta I 1.f16E 0?ý 2:.50 1 F03 0. 0. 5.851E-03 1.787E-03 9.91BE-02 3.558F-0 3 9.672.F-04 1. 647E-04 S..554E-0o5. 4.140E-05
w 0. 0. 0. 0. 4.9UOm0E.3 I .660E-03 A 080E-03 to199C-03 2.6SAF-03 1.4t90E,-03 5.763E-OS 4.322E-05
WHIJ 0. 0. 0: .0. 6.163Fw04l 1.712E-03 P:324-03 to573E-o3 1.34AE-04 tol98E-03 1.966E-05 1.53*7E-05

Nl- 0. 0. 0. 0. 1.071F-m03 6.38.IE-0/4 4.IROOE-Q0A .392E-O4 S. 825F-06 q.053E-04 2.06.IF-04 2.042E-OS
N t4W 12tF-O0' P.2ItE-03 0. S.SfllE-44 2.343E-03 1.02flE-01 A4669E-04 5.M'ARE-04 S.SipE-03 t.761F-(13 8.430E-04 1.06SE-03

701*1 DnSF rOVMMITMENI 113 Q.ý06E-01 PERsDntRFh¶/YR



C~REr1ONMImC MILL Pilit! 7 CinE2I4t DOq~.pEVo (7/79.) D~ATE= 1.5/12/Ri
METSFI=AALLUP, 70# -90 PAGE NO. 113

rImr- STE.P NUPRER 34. AFTER 25 YEARS flUPATifrt* IN Yps IS... .0o

FXP(IfSIIRF- PATfHV#AY 1S Tt4HAt. . XPnSEO nRGAN IS APONCHT

flO4.E~ SHOO~N AFI-tlW AIRF ANNUEAL PnflPLATION POSE CMFl4ITMFNTS, PFRSrIN-PENO PFA YFAR

YR)NIJ XRHO YRHO )(Rmf XRHO XRHO) XR*~O Xpwo) YR1HO XRHII xpiHD yRI~f
OTRECTTnt4 1.5 ?1 .5 0.5 75 15.0 n5.0 3510 45.0 55.0 65.0 7%.0

N 7.14i3E--O? 0. 0. 1.195E-02 9..374E-01 4.109E-03 t.8F0 .1'F-3.61.R6E-03 2.457E-03 6.805f-04
HNN 0, 1 0. 0. R.,97IE-0.3 3.1E0 5.44OsF..03 1.'202E-03 2.744SE.04 2.89SF-0.3 3.'I1tIEwo3 4.047F-04
ME 0 o. t.UR9F-02 0. 7.ROOE-03 4,654E-03 6. A3tQ-03 2.433E-03 6~.414F-05 1.616E"04 1.841E-03 5.tOSF-03

0. 0. 8.741F-63 0. Z.363E-03 1.429.E-OP 7.,575Ef-01 1.?bfi-03 S.4116E..0a 1.367F-03 1.40SE-03 0.,
0. f*0 2.61:OE-02 A.98SE-03 7.030E-03 2.36SE-0t 1.318.tOE- 8.101E-.04 9.5qE-of 1,0.OFA-03

FSF A. 0. 0. 2.03SE-43 Q.805E-0*3 3.0215E-03 5.050E-03 Ž.872E-03 4.Aq6E-O322?-3 9.159F-05 5.La?2E-04
SF n. 0. 2.6aOE-o3 t.OSIE-flI 5i.536E-03 S.75S'F-04 1.4.05E-0)3 3.#u2.5F-.03 P.961E-03 5.514E-04 2.112E-03 1.566E-02

ss F .0. 0.2.875F-03 d.?87E-03 ?.BOAE-03 2.299F--43 1.!06E-03 ? 4 If 5E-0 4.SIRE-04 1.460E-04 2.006E-09 1.19SE-03
S 0. 0. .t 0. IJA-0V.3 2.A OIF-03 1A -. 9.9q~37F-04 2.16SE-03 1.81 SF-03 5494?F-0S 1.444F-04 0.

s 0w n 3.53RE-O> 3. SA6F-03 6.t99E-03 3.4.21E-03 2. n1-9 F-02 11.053E-03 6.906.E-03 4.57**E-03 I 5:1UE-o03 4.7,S2F-03 4.60042-0
sw f0. 4.0 .459F-03 5.52SE-02,3.271E-03 4.05:26Ea-Ct 2.444E-02 3.407TE-03 7:90AE-01 3.919F-03 6.,5f.-0fl

WS .WIE-QP 9.400E-Ib1 0. 0. 2. 931E-02. t*096E-02ý 7.?A7E-01 2.965F-02 9.S6fRE-03 1.551E-03 S.691F-04 ia*732F-0O
W 0. 0. 0. 0. 3.051E-02. 1..119E-02 MSP5E-02 t 120E-,02 2.4007E-02 t.A52E-02 7.7.QTE-04 6.520E-44
W~NW .0. 0. 0 0. 6.*OOOF-03 1.6S 6 4. 020E..02 3:10,%F-02 2.,1021E-01 2.0610.-,02 Is..6011f"04 3.84SE-0O

N 0I . n.* 0. 5.6?.E-Q3 4.iti5E-03 4.1'52E-03 8i,327-03 6.1640E-05 t.019F.-02 2.S17E-03 2.766E-04

N lw 1.359E-02 5.386E..03 0. t*OSSF-03 7.006E-03 5.361IEý03 £*.OOEa03 ?.9,49E-03 3.193E-02 1.103E-02 5.07ME-o3 8.51SE-03

TnTAL 011sF rrjMMN~Tt.Pl11 Ts 2.hP9F..fl0 PERsnNaRFM/YR



REC1InoiiiNc MILL QtJN 7 CorltvMILnfi)9,EVO (7/79) DATE:V 15/1218.1
METSET=G.*LLUP. 76-AO PAGF NO. 114a

TIMAE STEP NIIMR1F 3. AFTER ;!5 YEARS DURATION 110 YR.5 IS ... 5.0

EXPr)S'IRE PAT14WAY s1.5(pnlhi4D VXPDISEP nRC.AN is WH.PrIDY.

DORFJS SHAnWN AFtfW XRE ANNIIAL POPIILATTOH ODSEF cflH"1METMITS. PERSnfIP-PFM PER YFAR

PflXRHO R4)lpn Ym. XPHO XRHn YRHt3 XR140 XRHD XRb~n XRHf XRMO
DIRECTION t.5 2.9 3.5 415 .5 1 5.Ci t.0 p5..0 35.0 4*5.n i 5. 0 f5. 0 75.0

-------------------------------------------- ---- ---------------------------------------------------------------------------------------
M 3. %LAF-')2 0. . 0. 2.995E-03 1.444E-03 4 .2,3

0
E-04* 1 .23Uf-0 SQ1.S1'JE-A1' t.699EmO4 1. t53-04 2.E.WOE-05

fl* A.0 0. 5.84IF-03 1 667F-03 7.(0'JfE-03. 3.76i*F.-0f 7.18CF-OS ii.bt.IIE-O 6.794FE-04 6.921E-05
NF 0.3..0F0 0. 1 SgrE-02 S5.R26E-03. 7..1 20F-6vi 2.0.03E-.03 4.11537F-05, ot0&IE-0 .1E0 *5E

EF 0. 3.PiSF-02 0. S.A~SA-03 P.299E-02 A. 3r'SE-03 3. 160F-07; 3.796f-041 A.135E-0'1 7. 115SP-04 0.,d
F 0. . 0. 4.A2?F"0? 9.390F-03 S. P1.6F-O 3 1.135%F-01 5.1G7F-03 2.A72E-Oa 2.662F-nfl 2 327E-0I

FSF 0. f.0. 3.800E-03 1.1*0RFIF0 26682E-03 2.453E-0.3 t.250E-03; 1.73AE-03 6.667F-04, 2.31IF-05 1:102F-04

SEF 0 0. 3.452E-03 1 .263E -0.1 5. IS7F-03 3.3.13F-04 6.IO'1E-'00 1.026FE-03 6.6AP&E-04 1.07,3F-04 3.45tE-04 2.039p--03
8SF 0. 0. 1 .ie0-01 1.60&F-03 A.P2F?-0'1 LA . 53E-.0!1. *393F--fU 7.197F-05 3.644F05-O 2.415E-05 t.. 193FP05 6.0S2E.0S

S 00. 0V. 1.2ZhE-03 5.673E-04 2.2'12E-03 8.130F-Q5 1.4l36E'O00 '1.fOtE-05 2.493E-06 S.10.5F-0E6 0.

SW 0. l.59~7E-03 4.2qhF-04 7.A664F-04 1.90-IF-0a I.520E-03 5.564lE-05 2.802F-04 4.5S0F-04 La.00f)F-OS 1.119E-Ofl 9.182E-04
sw 0.,'1 0. 5 . 7 19F-00* Mflb86AI-03. t.27Qr-04 t.1 3&E-0? .4i.2ta5F-04 S.t16F.-6S 9.8971E-05 O.3111E-OS 6.103E-06

wstq 9.159F-03 ).9U?E-03 0. 0. 1.ft73E..03r.30?'E-04. 4.. 1 7'J-02- 1.202F-03 3.0?75E-01* 4.764E-05. 1.494F-05 t*053E-05

W 0 *0. 0. 3.38RE-'03 n.A4lE-04 1.636~E-03 'l.259E-04l 6.376.F-011 f.SaFl-04 I..lI79E-05 1.037E-05

.0.0. 11.624F-04 6.953E-04 1. 072E-03 6.146E-04 A .. 60?F-05 3.677E-04I 5.58OE-06 3,997F-06

Nto n.0 . fl. 7.5,2&F2-04 X.599E-04 A.Z26E-04 3.363E-041 2.070.E-06 2.930E-04~ 6.19AF-OS S.78SE-06

Wkll i.~11OF-fl 1.905E.-03 0. L1.?76F-04 t. fil -03 7.614aE-0LI 3.QOIE-01* P*IOIE-0Q I.SSPE-03 S.A50E-0'1 2.363F-04 2..791E-04

cmT'trL OnSF (f)MMT.TMENT IS S.SflMF-fl PFR~lN..PFM/YP
-J4

C



REriJflm=VNC MILL PIEM 7 .C0FlI)E tTLpnql.pEvo (7/7 0i PArE. 15112 181 f
MFt-TqF.T~ALl.tlP, 741-RO PAGE NO. 115

1%TJMF 5ITEP NUIMBF0 3. AFTFR ?5 YE ARS DURATTMl IN YRS IS... 5.0

fE(PflSIF, Pat.HWIAY IS Cinun rxpcispr flRGAN 19 WH.RODY

n0MB S stlWN DVfj.lw ApE ANNUAL pP.(ULATIIO4 onsE COmitITMENTS. pFRSnN-pEm PER yFAp

XRI-IO YNiEOgIfl XIO R XRmn wRn xHf xRHo XQn RHOo jppr wRin XpHo
DTREYTION 1.5 2.5, 3.S 4.s 7..s 15.0. 25.0 3s.0 4*..o 55.0 65.0 ý75.0

N i90 041. 0. 0D 192tE-04 1.602E-04 T.W8E-05 2.786E-05 t.SOiE-04 S.43SE-OS 6.3441E-05 1*2fl3-OS
HE 0 0. 0* 0. . 1.394E-04 S.64BE-05 9.41?E-05 2.17SE-05 4.A37E-0,6 S.107F-05S 6.065E-o5 7 .2 41 E -0 6
VE 0. 0. I..565-04 0. l.16?F-04 6.65OE-OS 141.69E-04 4I.?.36E-d5 I . 12SF.- 0.6 2. 9 5 E - f) 3.24RE-o5 9.3?7t-0s

EAEF 0.0. 8.498w-OS 0. 3 S16r-OS *2.358E-04 1.301E-08f 6,568F-0S 9.560E-06 2.40*#-O5 2.4RSF-oS 0 0
F 0. (1 . 0. 1.R97F-O0 t 4q28-04 1..367F '04 4 .. 13 0 IF- 3 0.418F-0 1.5314E-OS 1.614AE,-05 l.7.73F-05

0. 0. 0. 2.278t-49 t.43?F-0O 4.95SF-OS 9.646E-OS 5.6001w-OS B.S9a0-05 3.91SF-OS 1.613F-06 9.SSOF-O6
Sf* 0. . 22.304f -4SI 1.1SJF-05 f..1*7'F -0S 9.519E-06 2.766E-O5 6.338F-OS S.?0*7E-05 9.732F-06 3.7 3flF-05 2.661F-04,

qp 0. 0. 2.73SF-OS 5_tGOE-05 4.326E-05 3.AQJE-QS 1.926E-05 1.30AF-OS T.96TAE-06 6..146E-06 3.S45F-o6 2.119E-OS

B59 0. 0 j~o.. . .8WA .409F.w-05 3.070.E-04 1.734E-05 '.161E-0Si 3. 203E.-05 1.050E-O6 2.ss3F-o6 00i
.4 ssw . 2.71E-0 5709F-05~ 8.115E-as 5.76%0F05 3.057F.04 .1.8M?E-O5 1..216E-04 a*.07SE-05 2.676EwO5 Lt. 402T- 05 8.293E-04

0.. 0. 0. 4%.061F-4i.~ 9,921E-04 S..642f."GS ft.47SE-0 3 4.313E-04 6.1.61C-15 *.. 398F.-04 6.930F-OS t..OR.9E-OS
WdSW 2.ROIE-oa Q.15SU-05 .0. .0. 4 S82F-64 t.R6BE-04 1.277F.-(2 15.226F-04 1.51(CE-04 2.741E-05 *1.006E-OS 8.367E-06

A . . 0. 5:01~o3E-04 ?.281F-o0l. 6.s9?E-04 P.3?9f-O0 4. 753F-04 3.214IF-04L 1*.379F-,05 t.15%3F-05S
WW 0. 0.-0 0. Q.984E-0rS ?.A74E-oa 7.072E-04 S.'I$SE-04 0,95AE-0S LI.61SFw04 0:142E-06 6.806'F-06

0.w 0. 0. 0. 9.315E-05 1.723F-O5 1.297E-05 1.470E-011 01.89E-06 1.601F-04 it.45OF-05 4.6911E.06
S NImw ?.536F.-04 S.. 8'VAL-09 0. 2.1IOT-OS 1. 1 43F-04l 9.7?F0 S*7lE0 5* E-0S 53.6AAE-04 1.5EOl1,3F0 .56-4

IOTAL P0SF CIMM!T.MENT 13 4,331E-0? P.fR80k)-REM/YQ

C



pEcIfnmm~tI MIII. PUJN7 Co6F~t4TLOO)S.PE.VO . (7/.79) 0ATEUm 15/12/Rif
mttqT.5flALL11P. 76-FIO PAGE N.0. 116

TIME STEP NUMBER 3. AFTER ?5 YFARS ntURAtinN TN YRS 73 ... 5.0

FvKpnSIJPE PATHW¶AY IS VEG..TNG. FXPOSE]) (IPfAN IS WN.PROOY

DOSlES SHO1WN IAFLI)W ARF ANNUAL POPULATION POSE COMMITMENTS. PEPSON-PEm PFR YEAR

YRI~f YRitQ XRHr1 WHO X.RHQ XRHO) XRHn XRHn xwRin XRm PHO XPI4O0
OT .RECTIflN 1.5 2.s 3.5 '5.5 7.5 *. 1.0 25.0 35.0 A5.0 55.0 65.0 75.0

--------------------- 4---------------- ----------------------------------------------------------------------------------------------------
N .086E-!-QI 4I.157E-045 3.581IF-04. 3.tPTE-04f 1.,I3Fo-03 1.265E-0*3 7.95SE-04 5.771E-04 45.6W'I-04 3.FkA0E-04 3.244E-08 2.700E-04
NPF 9.A~qF.0U P.Q07E-0O 7.717F-04 6.78PE-04d 2.1444F-03ý 2.80&F-03 I.RO'JE-05 1.125E-03 1.073F-03 8.95AEF-0Uo .7.476F-04 6.19lE-04
14 .3?AE-03 2.76IF-61 ;).503F-03 2.?'5fF-03 8.187E-03 9.8181E-03 6.Lh2tE-03 'I.721E-03 3.RI.CE-04 x.j6tqE-o3. 2.626F-0o3..153EC-03
IOF 8.A3E1-oA 7.PSM#e-03. 5.a2'if-03 4I.177F-03 1.3R9F.-O2 1..436E-02 8.697f-03 6.144Fw-03 4.A36E-03 3.962F-03 3.240F03- 2.613F-43

F 2.09402-O 7.4'l9E-01 4.113?f-03 3.fl67E-03 7.485E-03 '5.860E-03 -..056E-032.0.22F-03 t.S555F.-o- t.2158E-03 1.022F-plt f.?OIE-04
ES t051C-0,) 2.SSPE-03 1.303F-03 R.81fij-055 Z.tOUF-03 J.,667F-Oi 01.9415F-04 6,.031Fm-od4.1-28F-04i 3.731F.-043 3.620F-od 2.41.6F-4f

SF 2:96IF-03 6.P32E-04' LI.r'PF-04 P.906E-00 7.866E-64~ 7.133E-04 'h.037E--0.' 2.76SF-GO 2.I1h.1E-Ofl 1.736F.-04. t.406E-0d 1.12SF-04
NSF I t. OA0 f-0 3.,%97E -04 2.flQ3F-oO 1.SS3LI-On 3.4195F-0~4 2.776E.-Oti 1.490E-04 1.016F-04 7.,',2E--O5 6.iapqp-05 15.318F-oS .4.41IIF..-05
S 6.ItsSF-Oll 3.211F-04 P.?2"1F-04a 1_726F70lLS .,184F-00 5.062E-04:. 2,92?5 E-04 2 621F-0ii t.581F-00 1.49QE-04 1.07aE-04 S*85F-OS
.qw. a.PbsrFfla 1.78WS-Ga 1.27*IE-00 1.036E-04 3.320E-04' 3.385E-0'4 ?.000E-00 1:403F-045 1.11 IF..G4 9.2453E-05 1.772F-0'q &.SSIF-0S

sl 3.692F-0o 1 .19RE-04 1.0 1oF-oO 1.117E-. 04 3.083f-wG 04 .64OF-04 1.497F-04 1 .085E-011 Q.051E-0.5 8.041E-05 7.34'EW-OS 6,.842E-05
WSW 2 107AE04.ft ?.2.20E-045 1.784F-04a 1.4qjE- 04 il.902F.-O4 S.058E-00 3i.G1?F-O' 2.131F-ndf 1.703F-0L 1.4323F.-Od I..202E.-0EI t.02OF-04
W 1.06SF-Gd3 1.35PE-0'5 1.?21F-o0a t.tG0E0F-A 4.l0?F-04 4.756E-04 2.960E-04 P.13tE-04 1.73AE-GtI 1.464F-04 I..252E-04 1.076E-04

*WNW 1.2 .09E-011 8.t I91IE-GS 6.111 f -A.0 S1R-5 t.I5E 0Ll 1.72tE-Gfl 1.6l62.-G04 7.601'F-05 6.536F-05 5..72?P-OS .G'ASE-05 O.567E-05
Nil 1.US.PF..O 1.127E-04 q.369E-05 7.q66F-0S.2.?6OW-GO 2.914F-04 1.A1?F-0d t.323F-Oa 1.04IE-Da q.171F-O5 7.6FIRF-05 6.7291E-05

2.4171.-'IA P.22IF-04 I*QlqF-04 1.482E-04 6.045F-04s 6.78RE-04 u.130E-oie 2.907F-011 2.30hf-0a 1.892F-04 1.55WF-0d 1.259E-04

TOTAL DOSlE COMMITMENT TS 2.1-61F-01 PFPSflN-RFM4/yc

IJAQNTNG--PnPULATnOM FOOn tNGESTInti nnsFS SHOWSN
AlknVE HAVE NOT BEEN C(1PRECTEI) Tn REFLECT POTENTIAL

PO Fool' EypnOT AND MAY EXCEED OAnsES ACTU1ALLY RECEIVED
BY T14F PCP11tATInt" OF THTS REGION. 3FF SUMMARY
TABLE FOR THIS TNFOQMATTUN.1

(



PECTONXIINC MILL PONi~ 7 Cnl)=MTItons.PEvo (7/791 flATEm 15/12/AtI

ME~qFT~arALLlIP, 76-OkO PAGF NO. It?

TIME STEP ?JUMBFR 3. AFTFR 25i YFAP9 DU~RATIO3N IN YPS 18... 5;.0

FXPOSt!PIE OAT14WAY IS VF.TC FXPIISff flRGAN 18 snFlN

POSES SfIWhN PFLI1W ARE ANNUAL PPIMILATION 00SF COMMITMEPNTS, PFRSnN-PFM PFA YFAP

ER 1pyO. Y~ Y.RN~k YPHO XRr10 XRHO XQHO) XpHn XRH4O XRHn ERHO
DI2Tn .5 P.5 3.5 4.s 7.s 15s.0 25.0 35.0 U5.0 55S.0 65.0 75.0

M 6.506E-01 5.161,E-Ol3 a.ta52v-03 3*A8RAF-03 1.3fk5E-02 1..579F-62 i.002E-02 7 352F-n3 b.fllSF-03 5.103F-03 4.360F-03 3i729E.03
N I.?ItIEý-0 1.IoqF-02 Q.9579E-O.3 8.4*2tF-03 3.035F-O? 3.4W9-02 2.2'PE-02 1,:656F-07. t.3i46f-0? 1.12AE-02 9,06'IE-03 1.892E-03
NE .A84F-Op 3.356E.-OP 3.IOAP.O? ?.02E-012 Ifi'*2E-0 I 1.?281F.-0 7.983E-02 S.076F-02 'I.7JIAE-OP '..954E-02 3.PRA5E-02 2.100E2-02

FNF 1.DISE-0149Oi-l h.740F-0? %.13SE-02 1.7?6F-01, 1.78'IE-ni 1,081FE-01 7.6a7F-n2 6.02AF-OP 0.947F-02 A.0SFl5-fli 3.AEG
F 2 .602E-nl 9.'.bhF-O2 5.50fiF-C? 3.AI.IF-(),2 9.1OOP-02 7.282F-02 3.Ao3f-02 2.521E-02 1.91E-Q2 I.517 E-07 1.286E-0? 1.03SE-02

FSF I -AAE-01 3.17%lF-02.I:.f'1qF-(f2 1.fl95E-OP P.6tlF-o? 2.072L-02 1.1*13E"02 7.SZIp-03 55.787E-OA £J.6A1E-03 .3.AOSf..03 3.1163E-03
S 3.679F-02 A.'t6Qp-n1 4.97AF..tV 3.61nFl-03 9.77.4F-03 8'*A70F-O-A 5.030E-03 3.45A5F-03 -.6AkF-03 2.192F--03 1.74IF-03 1,.4E13F-03

5SSF i .347E-412 LI.S9'E-03 2.IOIF-03 1.782F-03 4I.32]EE1)3 3.461F,-03 l.0-0'4 1.2W~8-03 I .0flOF-03 R.3528-04 7.037F04 Ci.969E-04
S 7.i%9fF-03 3.9F-- P.76?F-AlV .IOE0 I.t-l .~l-3i~9Eo .QE0 .bE-03 1.738F-03 I.*MTAF-o3 1 ?t&UE-03
SN 5.2I89F-0A 2.t 1-0 .58PiF-f3 t. ?89E-03 4.117 F-0-4 4.?SE-03 2 SLJRF-03 I..827F..03, t.'*8.5-03 I.27SE-03 1.109E-03 9.766E-04

84A a.S9e&E-Ofl 2. 7 317 .--013 I.IA31F-03 1.39?F"03 3.ASPF-03 A. 3S0F-01 .. 0 75E-03 I.SoSF-03 1.124F-03 1.239F-03 1.192F-03 1416TE-03
wqw 3.011E-07 I ?.76IW-03 P.2pII A*56F-.vVl 6.10QAF-03 6.34u0E-03 3..I;3E-O3. P.T77E-OS 2.270Y(F-03 1.952p-03 1.707E-03 .1.S99E-03

W I.RZIE-04 I.h9AF-03 1.22?F-03 1.471E-63 53.1,IPF-01 15.qADE-03 *3.Tq7E-01l 2.RitqE-03 P.362E-03 *?.075E-03 I.854E-03 1.676E-03
WN IS0FlQ-11 t.ŽE- 7.Q994F-44l 6 509E-0L*4 .2.o7C.E-3 2.182f-,03 2.39. F-03 t.O'09E-03 9 ý .9!f- 0 I RA~tfF-fV4 8.08bPa-04 1.. -04
No 1.716~F-03 I_ 4 (.3f-0 3 1.16,6F-(13 q.91BE-04' 3.169E-03 3. bsiF-n -; ,..41 OE-03 I.,726F-04 t.4liAF-03 l.267.F-03 1.122*E-03 t.003F-03

NNW A.?'IQE-;Oi P.161E-03 2.386F-03 P.092E-03 7.FZIJF-03 6.416F-03 5.204E-03 3.713E-04 P.9qcW-03 2.50,7E-03 2.110F-03 1.773E-03

TnTAL finSF Crn4#4TMFNT TS 3.30~ PER~snN-;RFM/YP

-~~ hVAPMNG--.~PrIpILAY-IN Fnflh TNGEsTIOn onsEs wnwOIN

AR(IVF HAVE NOT AFEN cnaPRECTFD TO RF.FLECT POTENTIAL
FflnD Fx(pnlY AND MAY EXCEF.:O (fISI' ACTUALLY RECFIvED.
By THF pPPillATIrJN.OF THTS REGION. 8FF SUMMARY
TAPLE FOR T1415 INFORMATION.



0' EGIflNIlPIC MIALL ROUM 7 rnFfl=MTiflflS,PEVO (.7/791 DATE:. 15112/RI

MErqFT~rALUIP. 7$.--10 PAGE NO. 118.

TIME STEP NIPMRFR 3, AFTFR 25 YFARS DUR A IOnm IN Yps Is ... 5.0 0

FPnPSIIPE' PATHWAY 13 MPEAT ING FXPOSED ORGAN IS 4H.AflDy

nnAES SHriwdmi AELOW APE ANNUAL POPULATION qOsE rommITMFNTS. PERSnN-PlFM PRE YFAR

YRHO 'dR40 XR~n YRHn PH XRwa xH n XPHr) YR$o KPHO X~ XRHO KH*XpHo
DIRECTION 1.5 2.5 3. .5. 7.5 15.0. 25.0 35.0 .05*o0 s5 0, 65.0 75.0
--------------------------------------------------------------------- ! -------------- --------------------- -------------------------------------

ýN 41.?06E:-0%.3.O1SlWFfl5 2.qP6fiF-O9, 2.5'#IE-05 9.2'10OE-OS5 l.01WE-0a 6.676E05a .'98IF-05 3.99.OE-05 3.374E-05 2.:A12F05 2.dh4SE.05
tiN F A.14tE-Oq7.3MiR'L-Or 6.4011'-05 5*b2QF-05 2. 0?QF -0 4 231PF -0 1 .50,2F-m0 1.106F-04a RQPIF-05 7.42,IE-0S 6.305E-O5S .2S1E-05

NF .92E-04 ?.?i'JF-04 P.07"r-Ofl 1.87LIE-O0I 6.967F-OU 8.ŽIIE.-04 S.339E-04 1.Q2QE-04 3:174F--0.fl ?.64?E-0'I 2.194E-OA 1.803E-04
E F 6.923F-04 6.0l24F-04 3 LI5 0 8F.- 04 3.637.fE-04 1.1'iME.-3 1.193.t-03 7.;.32F-00 S.113E-0'I 4.029F-04 3.30S.F-Oil 2.70flF-04l 2.189E-0a I

E 1.741ZF-01 6.33?F-04 3.60i$F"Ob 2.S4*F-0LS 6.?t0F-0L1 '.A70E-0'l 2.S43E-O 1.695RE-04 ,.?98E..oa 1.052E-0 .7E0 .tE0
FqF 0 73SE-04l 24121F-fla 1 40 'ý3 F-.0 4 7.326F-115 .74AF-0tl. I1.3AbF-0t 7.nlPIE-05 S. 091E-05 3.864F-05 3.123E-05 2.5.36E-O5 2.0"19E-OS
SF ?:461E-04l 5.6~7&E-0l5 3.325F:-05 2.fllaE-05 6.1534F-OS 5.929F.-05 3.36nE-0S 2.30AE-OSj t.*7Q2E-05 1.4.60E-05 1.IR9E-oS 9.5033E-06
SSF 9.OOAf-9% 3.071k-OS 1.73SE-05 l.IqIE-09 2.887F-Os ?.3t11E-05 1.246.E-05 A.SbSF-06 6.689E-04 S.SWI-06 4.63tAI-06 3.922E-ý06
a S.IOQE-05 ?.0b'E-5F OSI.8''F-D5 1.LI3PE-05 a*303F-OS. 4.217*E-OS 2.4I5AE-Ot I1.721W-OS 1.367F-05 I .M144E-05 4.6A3F-06 8.224E-06
3S s4 .530E-05 1.017E:05 1.053E-65 A.58OF-D& 2.755F-05 2.826E-05 1'..&OE-O.5 1.P201W-OS 9 . 777E-04 fl.336E-06 7.2?3E-06 6.314E-06
Sw 1.05SF-OS 1.817E.-09 1.21ilF-,05 9.23tE-06 2.5SSF-05 2.a22F-05 1.A0IE-05 9.83?F-06 6.577E-06~ 1.9.6lFE-06 7.60tF-.a6 7.39aE-06

*q 2.04ilF-OS1IIF05 1.837E-OS 1.81F 35 . Ffl5 a.Ol.PW-fl 0.223IE-05 2.S4U7E-OS 1.834lE-OS 1.496E-05, 1.260W-Oli 1.113F-05 9.77SE-06
w I1.206E-OS1.11I1WIAf-OS t.007F-OS 9.085'F-Of4 3.402E-05 3*Pl81E-05 2.5?OF-O.S 1.859E-05, 1.95U1-05 1.351W-OS I.20IE-05 1.077E-O5
WMlw 9.979F-06 i6.7SfE-06 S.2A I5F-06 'I.30SE-06 1.37SE-OS t.fi4AE.05 0.192E-06 7.00SE-06 6~.103F-06 S.S69E-06 5.176E-06 £1.A77E-06
pw li.1'IIE-O5 .S-l 7.749F-06 6.594f--06 2.7 IEA-OS 2.u35F-OS 1.93SE-05 1.142F-05 9.540E-06 8.30OE-06 7.30ME-06 .6.48SE-06

2M .166E-05 I.R39E-O5 1.589F-0S5. 1.90Erft9 S.OIRF-05 5.657F-49 1.46EAE-05 2.4h9E-O5 1.98SE-OS 1.656E-05 1.3A7E-05 l.t51W-OS 4

rflrAL DonSF Crpjk:MTME-NT 73 ;0?lfkf-02 PFRSISN-PFM/YR

WARNI~pI--PnfPut ArYnM FOOD INnWSTInN iosES smnwI'i
ABOVE HAVE NOT sFFm CnopRcTED TO PFFLFCT pnTENTIAL
FOOD ExPr)RT AND MAY. EXCFED DnsES ACTUALLY RECEIV~n
BY THF PnPULATIOnP OF THIS REGOn4. SFE SUMMARY
TARLE FnQ THIA INFORmATI0.I.

I



REe;1nN~IIlC MTLI QII'J 7 Cflt'E=MTL~flfS.PEVO (7179) DA.TEt IS/12/8RI0

TUHF STEP NUMPBFP 3. AFrER 25 YFAPS flUPATifn" Tm YPA Ts,. s.o

fxPi1skIPF PATHWAY TS MEAT tNG FXPOSED PORAN TýS pAnoE

orl(SF SIHnWN RE~fl)W APE ANNUAL POPfULATIOM DosE rnfmm4ITmENTs. PEPSnN-ftFM PFP YFAR

xpHn 1R44LI )CRmf xRiO *XRHO XPHO x"rf4 YPHO XR640 YRN(I xpHO XRHO)
DTRFCTTON 1.5 2.5 3.5 4.*5, 7.g 15.0 25.0 35.0 4S.0 rig. 645 .0 c.0

N .UJ4QE-0I 'u.5OIE-04 X.0.0F-04 3.39SF-04.,1.212E.-03 t.390E-03 8.926E-O0. .659E-04 5.552E.-04 4.813F-04 4.,221E-0l4 3.72SE-04 0
.NOI I.Oh2E-O1 9.&60lE-.04 R.3L78F-04 7.36AE-04. 2.657E-P3 3.060E-03 t.977E-O'3 1.462F.-03 1,19'JE-03 IjoOTE-03 8.507f-.08 7.161E-04

NF .52 4F-0 5 7.93'W-03 P.72tF-03 P.L54LAE03 9. 123E-O3. I o76E.-02 7. 004F--03 S. 1:6 3E-03 U.179F-01 3.4ASE-0 .3. 2.906F-03 2.39AP.-03
FM .fl7IE-Oi 7.,89%F.-03 5.905F-Ol eI.7TLiF~n 1.512F-OP t.563E-4? 9 487E-03 I,.119E.-03 5.306E-03 iI.3f.E-03 3.SaNF-03 2.9t5E--03 0

F 2.24IE-02. 6?96F--03 Ul.R25F-63: ý.334F-f3 A.ILIQE-631.3RSE-03 3.34i0t.-03 2.?20E-03 I..717F-03 t.39qQ-03 li.GAE-fl3 9,335E-04

ERF 1.145E-O2.2..77QF-03 1I.RIRF-03 9.59'AE-04 2.290F-03 I.R17E-03 .9.776E-04 .6.624F-0a 5.I.OE-00 a.1.SE-04 35.39RE-04 2.757E-04

st 3.725F-03 7.417t-04 4.!S&F-04 3.162F-04 It.561 F-0L 7..717F.-04 4. 021E-04 ý3.053E-flfl 2.3A7E-04 1.Q60F-0I 10613E-04 t.3.19E-OA 0)
SSF t.180F-03 La.OZO4E-04 ?.'21RF-0M t.S61E-04 3.7fi'E-04 3.0?F~-04 1.6f.qRF-OIA 1.156FP-04 9.190?F-05 7.761E-05 6.6,78E-05 S.RI5F.-05

6 .69%E-04 3.'Q3E-04 P.414F-Oa 1.077F-04h 5.647F-04 5.51?f-0Ul 30.00E-04 2.36SE-04 l.032F-04 1.671F-04 i.186RF-oi* 1.304E-0.4

33W 4.626E-081.93hEm-Of 1.38OE-04 1.12SE-m0a 3.62?F-04 3.7S%E-04 P.301FC .qEo .2FC .6Fo .t6-wI03-A

sw A .00RIE.04 .2.4 83E-04M 1.59 .;-604 I . 7 12E-0.4 .'469F-04~ 3.0,02F.-on 1.,RbE-04 I SO6F-011 1.4101E-011 1.377E-04 1.364F.-04 .I . 09E-04
WSW 2.6~79F-04l 2..LI04E-04 5*Q.93F-nh t.6,20F-04 19.ý141-0a 5.607C-04I 3.0 0F.-fl' 2.572F-08 .2.173E.04 1.931F-04I 1.?7,6F-o0 I.61A$-04

1 .58tk-oa 1.tlh6f-04 ). 21f-nAl I.lj92F-n0 4.478F-04 5.311E-04 3.4*67.E-041 2.667.E-04. P.32?E-04 2.130E-Dfl 1.9A9E-OiM 1'. AAHE-iOil
wmw I.1.3flI.EQu '. Rd6E-05 .6. Q W-05 5-6SL3E-015 ).AISE.014 1_95&E-0'4 J.30AE-04 1.OSGE-0.ft 9.7471-F-05 9.40bF-05 Q.239E-05 9' .616SE-05

p 1I.496E-0a, l.221E-0** 1.t.G6E-Q 6.6'IQE-OS 2.9119E-0 4 T. ?239E.0L 2.093E-04 t.&IIF-04 1.39SE-OtI I .263Eo-04 I.Ih1E-04 I*OASE-04

04W 2.032F-olt ?.UIOAE-0U 2.02PF-OI :1.827F-0*4 6.580F.00f 7,A6SE-04 48.6640E-04 3.37SE-44 2.76IF-04 2.39IF-04 2. 0 tF-411 1.806F-04

TnTAL POSF COMMJTNENT IS 2.025F-Ot PFRsOn-I4PM/YQ

TVAPNINr---PnPIJLATYO4. FOODr TNGESTIf1N VnOSES 3HIwu

ABOVE HAVE NOT 13EFN Cr1RQECTF.D TO PEFLFCT POTENTJAL

FOOD EVPHIRT AND MAY EXCEED DOSES ACTUALLY REcEIv~r)
aY THE Pr1PILA.TinN OF Tmis REGIN.. SEE SUMMARY

TAftE FOP TNgS INFORMATIOjN.

0



-PErflN~l'PrJC MTLI- 011M 7. CflF=TL~ns,p~vo (7/79) flATF= 15112181
METSFT:=6LI.llP. 71.-Sa PAO~ NO. 120

TTHE STEP MNOPFtR .3, AFTER ?5 YF6PS nlUPATTnN im yps Ts ... 5.0

FXP*1.$I1PE PATMI'AY IS M~tj]( INC. FXPrIRED DuGAN Is "H.RflV

nf)RFS SHPM4N RELOW ARF ANNUAL pfpl~tLATrCN, nOSE cnPmmITMFNT5,. PERSON-PFM PFR YEAR

r4wHf vR'oi Yu#Hf XRmnf XRHO XRHO .XRHO XpNO xQn R0n OH XpHD
* DTRFCT~fne 1 .5 2.5 3.5 £4.5 7.5 15I.0 25-.0 35. 0 art. 0 S .0 65.0 75q.O
------------------------------------------------------ ------------- ------------- ---------- -------------------------------------------

*N 3.67PE-015 2.99'r-~ RE. 05 c8F-r 2.213F-45 8.019E-05 9 .ORA8E-os 5.67RE-OS 4.076F..45 3.248SE-05. P.667E-OS 2.187F-05 1.773E-05
IMNF* 7. 1 5E-OS 6. d2RE-05 S.56AF-O5 4.89AE-fl5 I.761IF-O4 *P.022E-04 ti.29.SE-OEI 9.S09F-,05 7,.680f-O% 6.390E-0S5.S309E-05 f,371EF-05

NF 1 .615E.-0' 1.95OF-04 I *.J805F.O4* I.62RF-ý04 6.051E-04* T.126E-0'I 0 .6204E-04 3.399E-64* 2. 740F.,0 2-.276F-04* 1.883F-04 I.540OE-04.

ENF 6.009F-04I 5.?3tt-O4* 3.913F-04 3.15IF-04* 1.002F-03 1.0 15F-O3 6..2bB6E-04 4.4*24E-04* A.4*79ý-oa 2..84*6F-04 2.323F-OlM I.AW9-04.
F I . ;! tF-04T 5.4a9SE-OL 3. t 9F-0fl 2,2 1 F-04 5.39RvFota 41. ?PF-04 ?.20lE-04 jIa5SIE-04 1.11SE-0a Q..0.IF-05 7.287F-09 S.823E05

SF 7.!.M0k&-04 l.SnIJF-Of 9.396E-0,5 6.35AF-fl5 1.5171-04* I '202E-04 6.14*4*l-05 4 . 3 5 F- 05 3. A ciE-05 .2.669E-OS Z.152E-AS 1.71 3E-OS

9 F 2.21 30'F-0'I 4.9271,-OS P. gfi&F-PS 2.09SE-O05 S..672E.OS5S.t'40F-05 2.904*E-OS I.,984E-O5 Ir,30E-OS 1.23bEt-05 9.QSIE-flA 7.699E-06

5SF~~ 71AO'.65-O .50Q'F-015 1.034F-05 Z. 50OF-0s 1*.996F- 05 I .066E-M05 7.2%23E-06 5.4j4o '.62r.-06 3.635E-06 .5 -0

4.4t36F.-05.2. 31 SE-O5 I. 600F-05 1.2'*3.F-0 ý.73?F-O5 .62-' OI-05 t.1.qE-O5 1. (12F-04; 6.79.SF-06 7.Q77E-06 5.627E-06
9 Sw 3.0 n$F-OS% I.?8Q1F-O 9o .117F-06 7.4M"2E-0A 20387F-OS 2.a2IF-05 t.41AF-05 Q.7#?IE-O6 7.527E-06 6.06AEw06 dI.q3OF-06 3.971E-064
st4 ?*6SPf-OS I.R81E.-0S 1.056F-05 8 .023F-06 P.?I I1F-05 1.869F-05 1.e2*% 2 -05 7.087F-06 5.60OF.-06 4.686E-06 4..0flL*-06 3.469F-4)6

WSW 1.777F-05 i.s9RF-0S 1.281IF-05 1.073E-05 3.525F-OS 1.620E-05 ?.13nf-05 1.4*AOF-05 1.t56F-05 9.4a02F-66 7.677E-06 6.?33E-06

1 I05PE-05 9.740EF-0,6 01.71nF-06 7.901)F-06f P.9fl6E-fl5 3..39SF-OS 2.078E-OS 1.a6OF-Oq 1.149E-05 9.372E-06 1.64QE-oA 6o190E-06
Wfjw 8.70IF-06 5.88SE-06 4*.60f3F..04. 3.7uaF-ý06 t.tR9F-05 1.220E-OS 7.323E-.06 5.164lE06 4*.1?9F-0f 3.4*23E:-06 ?.fRsou-o#. 2..366E-06

Nw .03SE-06 A.IOAEF-06 6.738F-06. 5.730E-.06 l.9u3E-OS 2.084E-05 i.279E-OS 9.157F-06 7.312F-06 6.034E-06 4.9A01-06 4.OAIE-06

NW 1.887F-05 t.6,0AE-O5 t.38?F-05 I.211F-05 4.353F-05. 0.87SE-OS 2.94*8E-05 2.009F-0O5 1.603E-05 1.291E-05 I.A034-05 8.1151-06

-a~TOTAL DOSE CUimmITmFNT TS l.912F-02 PFRSflN-gRpM/YR

tIAPNTNG--PnPIILATTOn FOOD ING'ESTInN lhOSES SHnWN
APOVE HAVE NODT AEEN COlRRECIE To: REFLFCT POTENTYAt.
EFlon FYPnRT AND MAY EXCEED nnSES ACTUALLY RECEIVED

BY THF PnPUILATIfnm OF THIS REGION. SFE StIMMARY

TARIE FO)R THIS INFORmATION.

(



C' SE(rfn~iji4c hITLL RUN~ 7 rnfl4E=MTLOOs.EV4' (7/79) DATF= I5/12/81
METSFT=hALt.UP. 7h-AO PAGE. Nf. 1,1

TIME STEP NLIMOep 3, AFTF9 25 YFARS DURATION TP YPS TS... 5.0

ExPnfltRE PAT"4AY T3 MILK INC FXPnSFOn nPAN is RANF

nlOF.8 .t14fWN RFI(|fl APF ANNUAL PnP!ILATION nOSE CUflMNITMENTS, PkRSnN-PFM PFR YFAP

t% wv"N.j xRHN Xpmn YI XRHr) XRHO( XRH XPHXRH0 XPH). XRHO WEHO
OTRECTTIN 1. 2.5 .s5 7.5 jS-0 2S.O. 15.0 4L50 'S.0 6s.0 75.0

C'• N 3.7'QE-04 3.A61t-0o 2.647F-OL'2.102F-04 8.IQtE-O" Q.29?E-O0 5.A3hE-00 'I.2.',E-O4 3.38'i-0a 2.806E-0U 0.3?9E-04 t.02OF-0G
0fF 7.?'6F-O- 4.4.SbSE-t1 83F-F't) 1.80(F03 2OOE- 65 F.ObSE-03 1.327E-03 Q.735F-04 7.A?77F-OO S.567-E-i0l S.71E-O0 .1S21#F-Oli
if I. lTE-AA 1.QQAE-03 I.A4 -o03 lA6IPF03 6.176Fi-03 727.5E-03 4.726E-03 1.473F-03 P.gOaF-03 P.328E-03 1.9?9E-63 U.580E-03

C' FiF 6.l3aF-o0 5 i3QFO; 3t.Q4F-03 3..2?2F-03 I..03E,-07 1.057F-OP hA01.E-;03 4.520Fi-03 3.557F-03 P.91PE-03 2.380E-l 14,911F-03
F *1.S4PF.O? :6b09E-01 3.?3bF-Pt •. bF-01 S.SIOE-03 4.313E-(3 2.29QE-03 1.481E-0$ 1.14?E-QI 9.231E-04 7..489F.-04 6.002E-04
FE I7.717E-0 t.R7QF-03 9.59tF-04 6.,Q40E-04t .'49F-03 1.227E-03 b.qfk2E-04 0.434F-04 1.'*00E.-Ol ?.738E-04 2.213E-04 |..7?EO-.04
SF 21.40E-03 5.029E-04 2..944F-OO 2.I39F-0, 5.7q1-.-0, 5.?SOF-V4 2.96OF-0 2.032E-Oa 1.9;71E-Oa 1.272F-04 1.028F-04- 8a19E-05
S'SF 7..981E-0a P.7?IF-04 t .5tl.F - 1i,056F-04 2.-vSMF,0 . 02F -0.4 1.09lF-04 7,136FE-O S .731f-05 a.665F-05 3,.837F-05 3.159g-o5
9 t.'SIE-0a 2.36SE-04 1.635F-Oi t.271E-04 3.RISE-04 3.720E-.Of 2.t3E-Oa 1.873F-0oA .I'85E-04 Q.V43E-05 7.607F-0S 6j?23E-05
8A Cw 3.1t3E-o'0 1.311A-0A 9.3SSF-05.7.62PE-05 2.4;0F-o04 2.48aJE-0, 1.4bIE-04 1.O,1F-0 7.99:1E-05 6.SO.E-05 5.46.2F-O5 4.530E-Og

Pw 7.7AF -0O 1.6 1AE-0O 1.081F04 8.217F-nS 2*.b6F-0A. 1.031E-04 I1.08?E.-04 7.702F-05 6.10VE-05 5.RA9F-05 4.906-05 4.468t-OS
wqW I.Rt7E-O-i 1.63.lt-0 1.31'.AF-0f t.097FflU 3_.606E-04 3.713F-0)42.20tE-o :1t.547E.-04 1.22&E-04 1.014E.-04 8.U6UE-05 7.073E-05

(' N 1.nTRE-0O Q.Q3F.-05 R.Q8sF-5•. 8.n9?E-05 3.fl.17E-0( A. A9E-f4 1.. SRE--0 1.53qF-OLI l.IA.0E- 1.032E-fl A.62E-05 7.310E-05

WfZW R.9 0/lE-O' 6.031E-05 4.710F-05 I.018E-05 t.21QE-04 t.25qF-04I 7.69QE-65 5.56'E--05 e.SRSE-05 3.93,9F-05 3.025F-6S 3.6O0E-05
Wel I 1 .llE-OU S..P9QE-O5 6.RlSF--05 5. R 62F-0S t.980E-04 2.13QE-Oa t.S.23F-0 Q.59F-05*7.771E-05 6.059F-0S S.512F-OS .652E-o0

f.QA l F,-Oa I . 0-3F-fl-4 1.4t3F-OU 1.238F-0 -4.449F-04 a .0q9E-O4 3.02RE-04 2.122F-04 I.h74E-0 1.364IE-0 1.1OQF-O0 R.R8tE-05

TnTAL JOSF COIJMMITMEtlr TS l.95,6F-nl PFRAON-RFM/YP

WA9NTIN(--P-nPILATrjn FnOD TrJEsTInN DfiSES.3S HiNN
AARnvE HAVE NOT OFFN CCWgECTF0 TO PEFLFCT POTENTIAL

,.n FOn. FXPf)RT AND MAY EXCEED DOSSFR ACTUALLY SECrE1VEn
BY THE P•pilLATION nF THTS REIflN. SEFE SUMMAQY
TAnLE FOP THIS NmOrnPATTf]N.



MT .R nt,-lP9C~ ItMTLL..PIJ#4 7 Cn)DE=MTLnn!.,REV0 (1/791 hATE" 15/11/RAl
MFET.FT=,ALLtIP. 76-8.0 PAFE NO. 1.2"

""IMF 8EP MIIMRAF• 3. AFTFP 75 YFAPS flURATTlrI TiNYqs is... 5.0

SUM•4ARY PPIJNT (IF pnPUt AI TCIN OrISES Cr)iPIITED FnR TSTFP 3--nOSES sHnfN ARE. ANNUAL POPIJLATInN fiSnE ;CnMuITMFNTS. PERSON-RFM PFP YFAR
.,1

DlnSFS RE.EIVEf) RY PUPLE WTTHIN 80 KILOMFTERS

PATI11AY WH. I•lfnY PNF AVO..LUNG LIVER I(rflnmy RRnNCH!

TNHAI.. 4.60.E-n2 t.4a46EOo 9.806E-01 9.34I6F-02 L.?3AE-01 " ?2.ZqE.O0
* 5.,5OEL-01 5.504E'-ll . 5.504F.-Ot 5.504E-01 5.508E-01 5.50E-01

CLnUn 4 .1331E-02 4.3IF.-0f-2 4.o.liE-02 0.33tE-0a t4..3tF-02 4I.331F-02
VFn. INC. ?2.6IE-01 3.320E+n0 2.66tE-01 3.L.l14F-0o t2.-sE+0O 2.6.6IE-01
MEAT ING ?.PI8E-02 2.925E-0.1 2.?tSE-0. 3.95OF-02 1.189F-01 2.Z1AF-02
MILK TIfG 1.91.E-02 t.Q56W-ol 1.912F-0 6.704F-03 2.143F-O?. 1.91.ZE-02
ONPLI,•O' 0. flo 0. * 0. 0.

TOTAL;S Q..472E-01 5.8OTF+40 I.A62E+00 l.075E+00 2.217E+o0 3.530E+00

nnsEs 'EEcIVFD nY PFn.PLF PFYIINft 60 KILnMETERR

PAIHWAY WH.RIflY RInE AVG.LUNI. tIVE• KIDNFY IFJRNCHI

TIN6AI.. 0. 0. 00. 0. 0.
r• vnlmn 0, 0. 0. 0. 0. 0.

StLIIUD 0.• 0 .0. 0. 0. 0.
' - VE. I Si. 0. 0. 0 0. 0. 0.

a% mEAT ING 0. 0. 0. 0. n, 0.
VILK It4( 0. 0. 0. 0. 0. 0.
PNPLIIS') 5..893E-flI 7.3E'gE+00. " .o206E-01 5.49.F-Ofl 5.493E-0t 3.A43E,00
"-- -- ---..----------------------------------------------------- ----- ----------------------------------

TOTAt9 5.,*93F-nl 7.369F+00 1.206E-01 S.0q3F--O 5.9193F-O I 3.4113E+00

rnTAL DfSFR CnMPIITEn nVER AUL POPIILATTf)NS
~----------------..----.-------------- -----.. ----. ------------.- . . .------- ------ ------ ---------.. . . . . ..--- ---

PA1HWAY W14.RIItY RSONE AV9.LOiNG IIVER (OINEY RRn1NcHT

TNHAL. 4.bO3E-0? I./4OhF+00 Q.IVO6F-01 9.34.6E-fl2 4.?3hF-01 ?.629E00
(rfqntlNfl 5.50"E-0o 5.504E-010 5.505E-01 s.%o4E-01 5.504F-0t 5.504E-01

VFC.TIG. P.661E-01 3..3,,P,00 F o ?.661F,01 3.OIIIV-Ot - 1.059E400 2.6'IE-0I
MFAj fr(ý 2.2IE-02 ?.q?5E-0l 2.18E-.02 3.950F-0 02 1_.189E-0 2.Z•8E-02
r41t.K ING I .qt?E-o? 1.956F-01 1. '9'1 ?F-0,2. 6'. 700=F.-03 2. 1•43F'-02 I 9,12.F-02

RNPLI18so 5.4t-•l pn 7. 7.lhQ,+00 t.2 •.F-Ol S.003r- .. 91F -0 1 F483E4fl0

TfI)TAI.3 I0E l l. ,22F. + 0 ?.06E+O00 l.b?'I+oo ..7t,#,F+00 7.O"E'+00



COPEmMTLDOS.?EV0 *(7/79)
MET~cF.TAALLt'P, 7I.-Ail

DATE. 15/12/AI
PAGE NO., 123

TIME SrTEP NtfMfFR 3. AFTER. 25 YF.ARq4 D)URATION IN YPS IS... 5.0

t~NO. . tAM7 P T's Z

t NIhDTH AfII0Nf&'h' I

I NOPTIf 93tj(INOAQY :q
I oinlat' RIMM1OAQ'# 4

F" Cnolf~ENIRATIfOl. IPTAI-9

2 Nn'hT"F4qT D1111e11&PY I
'2 mrvqTMEA3.T A10IjNAR ;p
2 MjlPt'*.AS1 14lliffMrARY A
.2 NORDTHEAST Rfl~tlII)AQY0

CfltrEII1RATI.fltJ TnTALS

3 MlfIITHEI14T ROIIU1APY t1
3 SOUTHEAS¶T BflIUr4nA'hY 2
3 AMlITHEAST RI)IJN0A1VY .3
3. qnfllTtIFAST 4wiINnAqy, 4

Cf1NCFMTRATION~ TflTALS

4A qrUTHvFST ftflhlrIA'Y I1
4 SMIJTHIA' ST 901INFIA'hY
4 IRMIDT9WEST At)IN(ARhY A

r~4 RnIITI~vtFST R'llII1vnALY 4
J cfnCE'riTPATTfnr TOTAL9

S NFA'hFST RESIDENT I
S wfAQF3T PRqIDENT 2
5 NPAPFST RESInFlNT 3
S NVARFST RES IOENT A

l crimr.FNT'hATIflI tfITALA

6 FNV tmoN~ITiiR 31IA A I
6 Ft;V MONIJTOjR STA A 2
6 7'V MN(INTOR qt*A A
.6 FN~V flUlliTr)p ,14 A a

C' CnFi(-FIPiATMU) lnOIALS

7 F'AIFSt nrfrWIMNfi RE i
C) 7 MFAPFSI IM.vlNwT'efl RFS P

.7 NFAREST DOWNWIND) PFS k
7 PFIARFS1 rDOv'WINSIVO PFli

C) CfimrF'ITQiTTf-j TOrits

R I!FAPF ST Cflt4.'4IJJTTY I
R. N1jADFSY rtY'04'Al' IMIIY P

8 NFBPF.ST CJPAAWITly A
8 NFAIRFST COMM1IIII.TY 4

.2mF-~?T~f no

INDI)VIDUAL 'hECfPTEIlP PARTTrC[ItATE OnmcEMTRAl
AIQoRw''a cn~rF.NTRATVONS. PCT/043

11 -;l T 14!.-k3 0 RTA-26 Pit-2t.0
-- - - - - - - - - - -- - - - - - - ------------
6.14SE-09' 1.&~76F-67 .5.499E-08 5*Oqq9E-09
0** , 0. 0.
4.M?3-05 3.8A0F-ft4 t.534F-0t4 2.G5AE-0 .

*6.8QSE-fli 5.$iA2PE-0 2.362E.-04 T.136-04
1.7t1.PFlLI Q.71:3F-0h 3.QOIF-04 S.194F-04

*1.33SE-OS l.:62SF-6A 1.190E.oa 1.190E-08
0. 0 .0
?7. 2 AF - ,aI a 0 it F- 0 2.476F-0-3 3.44RE-03
1.224FP-03 t.07SE-02 4-MF1-03 5.7L19F-Oi
I 967F-q0l I.7tFO *4E0 .9F

1.17SF-0A 3.144AF-09 1.0MF .034E-0.Q
0. . 0 6 a.

GRfuNo cnNCENTPATIONS, PCT/942
UI-239 . 71-230 PA-226 P14-210

6t.4 6F*04 1.67&E+O? S.4qqF+01, 5*4099E,0
0* .0. 0.

3.027E.02 t.653E,01 6.60AE+02 6.6,08E46?
4.410F+01 2.21lFi464 .8.832E+03 84832F+03
6..622F+04 ?.392EO04 9.540F.+01 9.S48F.03

1.33 :5F+04 3.625E+01 I.190F+.01 1..190F+01
0. 0. 0. 0.
3.07IF+03 ?.650F+04 1:.OS2E+04 1.OS2E*Ofl
4.403F+011 3.7q8V~.05 *1.59E+05 I.S19E*o5
6.01 SF+04 4.062E+65 t6?E0 1..625E.05

1.175F+03 3 14&F+00 1.034F+00 I .034F+00

I.UQ8iF+09 1.29'IE+.03 5.176E+02, 5.176E+02
1.A7R.03 .62SE404 6.sooF.3 .5010

3.203F+0'i 1.7551F+04 7.OIHF*03 7.018F+03

t5.561F.03. I.Sj2E*01 4.965E+00 4S.965E+00
0. -0. 0.. 0..
7.656E+01 5.973E+02 2.3F99E+02. 2..3A9E.02
R.264F.02 7.0001.03 2.799F+03 2.799E+03
6.4158E+03 7.612F+03, 3.042E+03 31.042E+03

7.33?F+O4 1.963E+02 6.455E.01 6.455 F-;;

I

0

5.243F-05
8.95IF-09i

3. 159F-04
4.604F-04

t .26AE-04
1.PSOF-04
3.1 1 SE-04

t .697E-04
2.1461 F-011
4. 1SA1-64 I

9.SE.1F.-06 1.staE-0t q.96A5F-09 4.065f-oq

1.65%6F-05 .1.454F1104 5.8113E-05 7.8181B-05
2.251V-0'5 t.079Fa0t1 7.952F-o5 1.057E-04
114.469F-.05 1.434F1-04 1.38flE-04 1.R39E.04
-- - - - - - - - - - - - - - - - - - -- - - - -
7.332F-05 1.963F-al 6*45SE-fl 605E0

0... 0 *o. *. o.0. 0.0,
3.4SIF-095 3.001F-64~ t.200E-04 1.5947E-04 1.906C.02 1.263F+03 5.023E+02 .5.023t,02
5.11 .7F-05 0.AgPF-aa 1.153F-fiu 2.299F-04 2.481F+03 1.S95F.04 6.335f+03 6.335F+03
1'.5941-011 7.396F-045 2.9S31-04 3.14471-01 7.5941+04 1.74IL+0& 6.902F+03 6.Q02E.403
-------------- ---------------------- ------------------------------------------------
3.212F-05 8 .604F-fl8 2.829E-08 2.4291-O0 3i2l2E+011 B.. 60LE,0 I 2.8429E+01 2.A291+01

4.$72F-05 3,74O1F-4 1. 01tt-04 I.916E-04 P.2614F+O? 1.r%66F+03 64tbbE+02 6.166F+02
6.%001-A5 S.sbspF-04 2.194E-00 2.0451;-0"A 2.9419+03 2.00SF.04 7.870E+01 7*91701+03
1.4I6F-04 9.31.1F04 3.6751-04 4 .72?1-04 3.s3"1+04 7. 1.7A0E+0I. f..SISF+01 8.-51SF+03

----------- ---------------------- ------------------------------------------------
3.7'121-n6 9.ATIF-09 3.?5E-09Q 3.251E-00 3.742F1.03 9.877E+00 3.253F.00 3.253E+00

13.71411-05 !i.06OF-0fl 2.0" SF-Oil 2.716F-04 2.5142F+02 2.1191E+03 8.352F+02 8.3SE-0?
7.71F-S .32104 2.548F-'14 1.576F-01, 0.8F0 .25S1+00 9.0001403 414000F,03

1.$03F-0l4 l.14pF-PA L4.503F-04u 4.002F-0I 6.11481+0S ?.465F+Cfl 9.839E+03 9.839E+03

*I.7aiasWfl abI-.0 1.532F-10 1.5121-14 t.7481.02 4.456.E-0i. 1.532F-01 1.532E-01

4.6QO0-"06 1.444iF-05 5*9591-06 7.06f.E-06 7.2561,040 6.0941.01 2.438F+01 2.11381E+01

I%"J1..06- ~*ur.5 5 7F-flb 7.143F..n S..h471+fll 0.7SOF-fl? 1.si97+0? .'QE0
3.304E1a06 42.0?h14-O 1 .I 3rEO')i l.511F0; P.'14SP+O? S. 1681F021 .2. ja2+02 2.142F+02

(

(

(

(

(



- PEr~itizitII~C MTLI PJUN 7
.MFTSFT=GALIUP, 7e.-lif

COfll:I4IL~fRI.PEVO (7/7q) PAIEZI *5/t2/~81
PAGE NO. 124

TIME STEP Ni.1p4FQ 3, AFrrR 29; YEARS ni)JAT TOM IN YRS TS... 5.0

C' O. . AMF PTSz

9 NFARFST OC4VhfrINO tflm I
C' 9 NFAPEST nOO'IWINI) CI'~i P

9g I'FhPFST Ifj~qtutplD C"
9 klF APEST flf)K'0 I PD C-,)'i, 4

E CnfiC FMRATIfl' InlTALS
-------- ------------------- ----
10 PfFA P F.4t GRAZIf~r A4FA I

C' 10. NFAPFSr CIRAJTT4G AREA a
10 VFARFST GRAZINC. APFA
10 '4VAPF:ST C-RAIT14G hASA LI

C' CNejFfITRATIONl TnTAIR

f 11 CAI tA'P

11GALL1 1P A
* II ant UP

(I CnmiCEgTRATIflN TOT.AL4
- - - - - - - - - - - - - - - -

IZ 1 SPRINr.STFA( TR. PARK I
0co 12 .SPRINGSTEAV) TR. PARk 2

12 spPPTNGSTFA') Y'R. PAOK 3
I? s~laCIKGTFAr) TR. PARKI It

C' omtrFMTRATIfOu IflALS

13 NJIVAJO CPýAZING ARErA I
C' 13 NAVAJO GPAZIAIJG ARE.A 21

13 AIAVA-10 GRAZIOLG AQFA A
13 NAVAJO IQA71fNG AREA LI

CricrjFfITRATTOf TnTAI.S

III MFYY NFAPEST PFS I F1 *I
~' 14 m'txt NEAPFFS P FS I[IF 4 i

14 NrWT NEAPFqT. QFSTl,aF 3
lIQ NFYT HFAIIES1 RFSTOFLI 4

CfniCetl IRA I I (IN Ifl.T AL

rNiOTvTIWAI4 RECEPTrR PARTICULATE CnNCENTRAI
AIRHORmt COtJCFNTPATTflN3. Pci/N13

II-2?tA . 7-230 . A-?2'h PR-2l0

5.36SF-08 1.433E-l0 'l.71?E-tt 4Lt.72E-I.I
0. 0*. 0*0.

1.sP6EFlbh 1.19117-65 S5.1A3E-O 7.'t57E-06
it. 2t12F-07? 7.ILQF-06 2.8147F-06 3.!IPIE-!06

2*6E.) 2.1 1OF>.05- II.'7.E-06 1.124RE-os

3.127E-06 R.3AOF-09 2.755F-09 2.35S5E-09

k%.05LaE-04 7.07RE-03 2.84SIE-03 S..A09E-03
t.6hF~6-03 1.46bfF-O? 5.0483F-03 7.A29E-03
2.4t74aF-03 2.1 7?F-oz lt.7?9E-01 I.thllE-OP

0(). ,0. A. . 0. '
t .211OE-07 I. 094E-06, .4,*303E-07 S.ARa7E-07

2.133F-07 1.542FE-06 fi.15E-07 8.?4?f.-07

'0., 0. 0. 0..
3.700E-07 3.24&AE-06 1.303F-06 .4E0
3.691IF-07 3.P?6F-fl6 1.PRLIE-06 1.71AE-06
1.193F-06i 6.LI7ilE-0E 2.S9I~E-06, 3.455E-Ob

2.269F-05 *A.IAPF-08 *2E0 2.PEA
0. 0. . . *0
8.35CF-t15 7,309F-04 2.933F- .4 3.91!E-04
t.ZSUE-114 1.08PE-03 't.31RE-001 S.73lE-O'S
?..316F-04 1.813F-OA .7.21IF-o'a Q.f.51E-0'S

3.396.F-05 O.(t57F-Ol 2.980E-Oft. .AF0
0. . 0. 0. . . 0
2.141E-05 I A32E-obf 7.237E-65 9.IISRE-OS
3,36,;F-05 2.03OF-04 t107OE-fl9 I.AqPP-04
8.qon~-os 4.662P'-0O t.8*3IF-04 P.3?7E-0'l

aRotmNI cAniCENTPATIOPJS. Pci/mP
U-238 TH-230 . RA-??6 P9-210

5.365Eot 1.433E-01 'I.712E-02 41.712F-42
0~. 0. 0. 0.
6.862F+00 5.721E~ot P.286F+01 2.2A8E#E01*
3.t0SF+61 2.552F+02 I.OIAF.0? 1.OtSF+02
9.ISE.F+0l 1.13.29E+? 1.24!F+02 i...247E+02

3.127F+0)3 8.360E*00 2.ISSE+00 2.7SE+00
0. 0. 0. . 0.
3.300F+43 2.900f+04 1.160E+04 1.160E+04
S.492F40a 5.16PE40s 2.665F409I 2.06SE-s05
b.s3sE+oa r,.¶.9?E+0'i a.tAtF+O5 2.l61E+05

3.720+0fl 9.924F-02 3.266E-02 3.266f-02

5.Ut00F;-Ol 4.502E*00 1.199F+04 1.799E+00
1.90'SEtno t.sasF+ot 6.324IF+00 6.324E+00.
3.961'V.01 ?.044F,01 .5EO0 f.5E0

--- - - - - - - - - - - -- - - -w- - - - - - -
4 .5'I1E+02 t.221E+00 'I.014F-01 4.014E-01
0. 0. 0.ý 04;
1.610F+00 1.336E+01 S.339E+00 5.339E.00
1.391F+01 t.ILUIF402 Lt.563E*0I. A*.63E+01
'.1696E,02 1.289E+07 50137F+01 5.131E+01

--- - - - - - - - - - - -- - - - - - - - - -
2.269F.0U .6.16,2E+01 2.023E+01 2.023E+01

0. 0 ~ 0. 0.
4.695F+02 3.ORIF,03 1.230F+03 1:.230E+03
6.I'%SF+03 1.933E+04 1.569Ft04 1.569F+04
2.9?9F+04t 4.2417E+04 1.694IF+04 1.694F+04

--- - - - - - - - - - - - - - - - - - - -
3.9644 .ns7E+01 2.9AoE+01 ?.980E~oi

0 ~ 0.0. 0.
9.840F+01 7.5711F+02 2.978E+02 2.978E+02
t.306F+03 .t.flOAE+04 3 917F+03 3.It7E+03
3.537F+0LI 1.fl4tE*0i 4.P21I4F.3 4I.2414E03

--- - - - - - - - - - -- - - - - - - - - - - -



cnI'E--IT TI.nf.fl .RFVo (7/79)' R.ErInN=INC MILL PON 7
IE TSF.Tvr."RAI. LU p. 76,-#4 nATEz 15/12/81

PAGE Nn. 125
TIUF STEP NUtMHEP 3, AFTFP 25 YFARS rlURATTOfNI T.N YPS S..o. S.0

4%

.6

7

to
4% ItI

TNO!.VIDU.JAL pECEPTOR PAnfN Anf PAnntfN !)AIC.HTFR CMCENTRATIONS
ATRRnp?.FCnNCFINTPATTlnS. PCT'/3 " .

RN-2?2 ofln-2 1 Ph-21 4 "I-210 PR-210. I-210 - Pfl-210 wL PO-21f

7.854Efo 7.sit+0O ?.43bE.00 6.480 E-01 2l.60 E-07 I.291E-14 1.867 -15 h.lSOE-05 5,9flE÷(
I..A60E+O0 0 .Ib7E+Oi 3.006E+o0 .. q2?F-01 ?. .QOE-07 1.726E-10 3..309E-15 1.087E-m5 I. O3.+(
I.919F+00 1.827F0.o 7. 087F-o0 2.302.f-0 1,It71E-07 7.2491E-11 1.293E-19 6.334F-0& 1.a447f(
5.44AF#00 5.27hf..Ol 2.2031F.06 A.2l?F-01 5,675E-07 4.947E-10 t.2A3E-14 1.967E-05 4.179PF4
b..596F4.tI0 .7

1
373E.oO i.916EeFnO 6.825E-01 3.984E-Ol7 2.BOIE-t.0 5.7.2E-15 t.686F-05 3.54?F.(

*a..70E+00 4.1 t7E+OE) 1.996E+00 7.33SE-O1 4.811,E-OT 3. -7bE-10 A.659F-15 1t.6SQE-05 3.26tE÷(
I.0.042f00 I.02RFE+O0 /.60I.E-OI 5.aSAF-01 .IOSF406 ?...4AE,09 1.48aF-8A.66.1QOE-06 8,.qL14F-0
f..%71E-o0 6.56PE-02 5.Q59E-02 5.OSSE-02 3:..I AE-07 1.696V-09 2.39SE-t3 5.730.F-O7 5.202F-0r.0s6E-O? S.OSQE-O? S.09E-0? 5.0 .F-02 1.912E-06 6.263E-0A5.1SOE-1I 4.952E-07 a.O07E-0

3.080OE+01 ?.nuL9F.01 P.RPSEO0 4J.121F-04 9.48AE-O0a 2.9a4F-lt 2.34&F-16 1.69AE-Ari 1.621F+(
7.137F-02 7T. 1 lJF-0? 7.15FE-02 7.1 SF-OZ 2.,2lF-.OA 5.760E-Of 3.740E-1t 7.029F-07 5.656E-o1..7t0E-0t t. T1lE-01-t.67?E-0! 1:.,1&aE,-n| 1,62nE-o6 1o44?E°0s 3.?6OE-12 1.63OF-66 1.355F-(

¶i.R.131F400 5.ASRE+:00 2.3'IE.O0 (..28IF-nl a.977F-07 X.7?5F-10 R.364E-1r 2.079E-o5 4.4 1 E,(
2.156F'8o 2.132F.*0o 1.312E40O 7.OOAE-Ot 7.aTE-O7 8.991E-10 3.ORIF-14 I.tAWF-05 1.6qRF+(

'•fiiD CnNCFNTPATyIfJq, PCt/?.
t PR-214 RI-214 PR-pIO

--- - - - - - -- - - - - - - -

0
0)

00O
J0

00
D|

o2

0
a0

.949 F+00

.0703E+01

A.542F+00

3.265E4QO

5.PO2F-02
4.0 07E-02
t.623EAt
5.656E-02
t .155E-01
4.4* IFa +t00
1.*689F..00

5.949Ea00
I ,. 003F. +0I.4410E+00.

4.179E+00
3.542E+no
3.? itF+00
4a. 5d~Eo5.IOPE-02

4.007F-O?
I .623E*01
5.6S6E-02
I. 355E01
4.481E+00
t .609E+O0

4a.oO7E-O
.1 .512E+00
6.S63F-ot
2.25ME,00
5.140F.+O0
.S.74QE+00
6.T76F*00
1.650E+00
9.35aE+00
1. 7?2E- I.

1..I.96E+01
6.11 7?E00
1.90E.O0
3.3804E+00

I.

(

(

4



slErinticlim~r. mLL. ptN 7. . DF:mTLnosRE vo cmigq )At*Els I1512/19
METSF.TrcALLUP9 76-AO PAG'E NO. 126

TIME STEP NtIMRFP 3, AFTER ?S YFARS nu~RATTAN IN YRS IS ... 5.0

NUMREP 1 h AME =NrIP 14 '30JI~nARY Y= 0.0OQ'. YX .11Km, 6,1M, DIST= .1KM. TRTYPE=i0

40CFR190 ANNUAL. DnSE rnMMITmENT.4 COMPUTFD FflR THIS I.OCaTInN. MRFNI/Y.R
---------------------------------------------------------------- --------

AGE .PATHWAY WH. Kil)Y $nONE . AVG.LUNG .LIVER KTInNFY ApflNcmy

INFANT tM'4A1. 9.23E-02 2.85E+00 1-8ZE+00 1.72E-01 A.o0F-o1 0.
f;DOIT(M1IND 2 .4A0E-01 .2.4nFl-01 2.40OE-O1 2.40E-01 2 .11011-01 2.41V01fb

INFANrT Ct-FlUn 4.29IF-aR Lh.21U-08 lI.24E-08M 41.24E-08 . 4?u £1 .24F.-08
INFANT . .vrG.ING~ . 0. 0.' 0. 0.
INFANT MEAT TMG 0.. 0. 0 * 0. 0 o 0. .

INFANT MILK ING 6.37E-01 k%.10E+00 6437E-01 .3.00E-01 9.16E-01 6.37E-01
-------------------------------------- --------------- ------------------------------------------------------ --------

INF4NT .. InTALS 9.6flE-ot 9. 19.E+00 2.70E+00l 7. 1IE-0l 1.9?6E+00 8.76E-01

AGE PATHW~AY W'4.Nnny NOfNE AVG.LLING LI .V . KID)NEY BRONCHI

- ----------------------------------- ;--------------------------------------------

C14 Il D ImHAL. 9.23E-02 2.89E+00 l. 82E+00 I 72E!- 0 9.00E-fli 0.1

C1H1tD GPOW4D 2.46E-01 2.4I0E-01 2.40E-01 2:40E.01 2.40E-01 7.40F-0l1

CHItD CLott 4*20F-0E1 4,~24E-08 Ll.2aE-oo 4.24F-08I 'I.?F-08 4I.24F-080

C4ILD VFG..TNG. 5.97F-01 7.13F400O 5.97E-fll 8.0OSF-01 2.S2E+OO 5.97E-0I

.CHILfl MEAT ING 9.05F-07 1 . I E+0*0 9.05E-02 t.I1E-01 S.23E-01 9.O5E-02

CwJLD MILK ING S.76E-0t S.SSE400 . .76F-01 ?.17E-01 7.05E-0I 5.16F-01

- -------------------------------------------------------------------------------

CHILD InTAL.$ t,6F. 0F+O 1.6qE.0I 1.33E+00 1.60F+00 4.79E+00 1.50E+OO

C).AGE PATHWAY ww.Bnoyv FinmE AVG.LUNG LIVER KIDNEY BRONCHI

TFEAGEI INI4AL. .9.23E-02 2.A'SE+00 1.A2E.0 .1.72F-01 8I.00F.01 .0. '

tEP.EAGFR GROUND 2.'J0E-01I 2.40OE-0.1 . 2.40E-Ot 2 4OF-01 2.40E-01 2.40F-01

TEFNArER CLOUDo 4.24*E-08 4aaE.-oA 4. 214E - 0 4.20E.08 a.24iE-08 4..2'Sf-OA

TFEKNAC.Eq VFG.ING. LI.60E-Ot 5.?&E+00 4I.60E-01 5*9qE~o1 l 1q9F*00 'I.61+)-0I '

TFEMAGER MFAT ING. 6.65F-02 8.66E.-Ot 6.65F-02 1.24F-Ot 'I.OIE-Ol 6.hSFE02

TfýENAGEP MILK ING 3.36E-01 3.SOF+00 . I34E.-01 1.145F-01 3.92r-0.1 3.36F-Ot

TEENAGER TOTALS 1.19E+00 1.52F+61 2.92E400 t.25F400 3.82E+00 1.10E,+00

'AGE . PATHWAY wk. I~my R'PINF AVG.LUNG LIVER KIDNEY RRnNcHT (

Anui JIJ INHAL. 4.ZlE.-0 0.~.0f t.82F.0fl .1 . 72F -. il1 4. 0OFE- 0 .0.

AWILU r.RotilA, 2.'SOE-ol 2.40Fl-01 P. 4OE- 0.1 2.4"F-01 2.40E-01 2.40F-01

AfILUL CL (MO 4.PaF-0'I 0*.P11F-O M.p0E-OR 4.24F-og 4*.24JF-08 4.2dJF-08

ADUl-T VEG.ING. 'S.'6F-01. 7.lQF+Ofl S.hhF-.01 6.ShF.0l t.99E+O0 5 .66E-01

AnULT mFAT Ti~r l. if3E-0I 1.36f+n00 5. l3E-0n 1.70F-al s.fltF-01 1.03E-01

ADUL T pity. ING 1.6?F.-Ot 1.71FDfl 1.6?.2-01 4. I.SF.02 1.fl8E-ol 1.62E-01

ADII.?TOTA 1. 1.16F~nfl u1.3aF+f0I 2.R9E+OO .I.29l*oo 3.6AF+Oo . 107F +00

C



R EGTON21I1'C MILL PONM 7 CO0FEMfLflfl.REV0 (7./79). DATE: 15,12/At
METSFT=GALLUP. 16-RO PAGE No. la7

TI ME STEP N(I~MME 3. AFTER 25 YEARS nURATTON TN YRS fq.., 5.0

.NtfmBFR INAMF=NoIPrH ROtJNDARY v= 6.01'4. YZ .1KM. Zz b.tm. orTqT: .KM. TRTYPEVIO

TOTAL ANNOIM DflS.F cfl~mMTMENTS CnMPUTED1 FAR THITS LfltATIflN, MpfNm/yR

AGE PATHWAY WH.HfIOy ROME . AVG.LUNG LIVER K~fnNFY B~RONCHI

InATINHAL. 9.23E-62 2.85E400 IA82E+00 1.72F-01 8.04lF-01 GQE0
INFANT G~flti"O I S1* .95F+00 1.95f+O0 I..~+O f9E0 95F~+o00 t9SEI+0.0
tNFANT CLOUD0 9.s5tE-O3 9.5RF-f3 Q.SaF-03 9;.SRF-03 9,54tE03 9.SRE.-03
INFANT VfG.TmG. 0. 0. 0. 0 0
INFANT MEAT Irir, 0. 0. 0.. 0. 0. 0.

ItJyt M~K Ina 6.37Ei-0t 6.IoF+o0 6.37E-ol 3'.00F-01 9.16E01t 6 .37F-01
---------------------------- --------------------- ------- ------------------------------ I------------------------------------
INFA14T TflTALS 2..9 F+00 1.09E.0I. 4*.47E+00 2.43EF+00 3.67E+00 7.50E.00

ACE PAT1UMAY Ii1.B6DY BONE .AVG.LUNG LIVER . KIDNEY BRONCHI

- - - -------------------------------------------------------------------------------

.CH~l.ts TNHhL.. 9.a3F--02* 2.AsE+06 I1.ft2E0oo 1.727E-01 A.floE-ol 4.91f.00

CH4ID G~ROUND) I.9';F+64 .1.9's+00 1.95E+00i 1.95F+00t 1.9rE0oo 1.95E+O01
CHILD) C1LO'U) Q.5.BE-03 9.5AF-03 Q.58E-0.3 9.SRF-03 9isRE-OA q.SRE.03

CHILD VEr.ING. S.97E-ot *7.13F+06 5.97E-01 8.05E-01 Z.sZE00 S.97.E-Ot
cMI 411 MFAT INC. 9.. 05F-ý02 1.14F+00 9.05F-02 1.71F-01 .5.23E-o1 9.05F-0?

CH'0 MI.LK 146 5.76F-Oi 5.5F.00 5.76E-01 .2.17.F.01 7.OSF-01. 5.76F-01I

CMILi) IrITALS 3.3IE+bo t.87E*E01 5.04~E+00 3.32F+00 6.51E+00 8.13E400

* AGE PATHWAY WH.8nDIY ~ AntE AVr,.LUNG LIVFQ KInNE.Y BRONCHI

- - - ------------------------------------------- ---------------------------------

fIEE"ACFP INfHAL.92-0 2.85E.0fl t4A2Ftof 1.72E-.01 8.90E-ol 4,.91F.+00

TFENACE? G.ROUIND 1.959Et00 I.09F*00 li,9qE+00 t.9Sr+oo 1.95f.oo 1.95E400 C
TFFNAGER CLOUl) 9.5RtF-03. 9.5AF..05 9.%AF-O03 9.5AE-03 9.5"E-03 9.9SAE-03
TEFNACI.R VEc-.INC. tI60F-0t 5.76C404l 1.60E.-01 '5.9QE-ol1 1.99F+00 I.bt0F01

IFENAGEIR MFAT TN; 6.6sE-02 8.66F-01 6.65E-02 1,24*F-01 *'.OIE-01 6.6SF-0? C

YFE.NAGEQ F*4TLK IN9 3.36bF-01 s.soF40.0 1.3AE-ot i.IaF-Ot 3.92F-01 3.36F.-fl
- - - ----------------- --------------------- w----------------------------------------

7)TFEf,'AIQ TRTkl.S 2.91F+00l 1.49E#01, 'e.i4F*O0 2.97E+00 5.5'JE+0nf 7.73F+0O

ACE PAT14WAY WI4HONOY AnmE AVC.LUMC LIVER i(JANFY APONCHT

---- --- --- --- --- --- --- --- ---- --- --- --- --- --- --- --- --- ---- --- --- --- --- --- --- --- ---

ArDlJ r Jt4MAI.. 9. P.AE-O02 2.8%FtOO t.R2F~0fl 1.72f01l 8.00F-0; 4.91E+00

w.?. ofttwJf l*qsf.oo l.95sF+00 1.99k~+00l ,05E+00 1.9qE+00 I.qsE+oo

AT)ULT ,Lftl)9.'r) ,- ol Q*SAF-03 9. 5RE - 03 9.',iAF-f3 9.5AF-03 9I-03

AfDtL I vrIv. nij;. S.6#-nia 7AtqF+00 S.t.AP-ol 6.56F-il1 i.qqF.oo 5*66F-01

ArJ. AFAT 111P 1.03f-fll 1.36F+00 1.03W.ot t: .7O-Alt 5.OtE-01 4.ouFol

AOJL I "ILK INCr t.64Q-ftl 1 l.7tF4.04 I.b~f-o1 '.75E-07, 1. l'F-Ot .6-O
---------- ------------------------ --------- w------------------ ----------

ADIlJl T IriTAtS 4.VQ .il~l *.61F40 31.0flFtoo S.'*0E00 7.0

c



PEGyoJIONtW14C TH.. RWim 7 cnflOE:mIL~fl.PEVo (7/79) DATEv 0S/1?/RI
METSVYTc.ALLIIP, P%-80 PAGE Nn.* 128

TIME STFP 1,11MBFR .3. :hFTFlR PS YFAPS 1)URATICIN IN YRS TS ... 5.1)

NUMt3FP 2 M A 4F:N1R IMF.AST 4(IOIIjnAPY xv: I.?K1A, Y2 I1KM9 Z2 -3.0M4, DIS8T= 1.2xm, IPTYPE:1Pt

40CFPIQfl ANNUAL. DOSE COMMITMENTS COMPUTED FOR THIS LnCATION. mQ~m1YP

A r.E PATHWJAY wit. HI1DY WINE AV4.1-UNG LIVER kIDNEY *jRnfNCHI

JINFANT I.NHAI . I.%;9E+OO '4.94E+01 .2..89E+01 3.00OE+00 1.39E40!l 0.
I' PIFANTI 1pOl.,i1) .?F0 8. 2PE-01 I A.2.'F t A .22F - 0 a. 2E - 01 8. 22F -0 1
I INFAN T CUflhBO 6.38F-07 6. AF-07 6.3AE-07 6.3AE-07 6. 1AF-0.7 6.38E-07
I VF I.T V~t..ING. 0. 00.0. .0.

I.II.TMEAT G 0..0.0. 0a 0,
P'FANT m'TLK ING 1.14$F+01 I .DCE+02 1 . FO.IU+0. 9543F400 1:64F+01 1.10+E01

11INFANT TOTALS 1.39E4-DI 1.60E+02 4.1?E+0Il 9.25F+06 3.11E+0t 1.21F.0I

a GE PA.THWAY wm. nnnY ROME AVGt.UtJG . LIVER KT0IEmY nRnrNCHT

CHti 0 INN&Lh.+ l.59F+00 LJ.QE+,O I Z.89E+Gt 3.OOE+00 1.39E+01 0.
CH4ILD GQOIJNf I.2E0 A. ?F-0 aoi .22E-61 R.22t-of 8. 2PE.-0t 8.2?E-01
CH iLD CLQ'tO 6.34F-07 6.3AE-07 4.38E-0,7 6.38F-07. 4h 3A.IF-07 &.386E-07
*c WILD VEG..ItG. 1.06E+01 1:.27F+02 U. 06E-+ 1 V.46EFt01 4.S4E40t 1.06F+01)
C41LD MFAT PIG 1.64E+~00 2.O',EF49 1.64FI+00 3.0QE*oo: 9.4~7E+00 1.64F+00
CHI1.1) MILK ING I.flLE+01 i.01)E+0t? t.04E+01 3.93F*00 1.2&E+E01 1.0AE+ot

CNIi*D TnTaL-s 2.51E+01 2..QAE+02 5.24E4,0I ?.5t*.o1 9.22E+01 2.35F+O1

r3AGE PATHWAY W4.900Y 8,ONP AV4.LIJNG LIVFR K(IDNEY RRnNCHT

TEIanAEp INNAL. j.S9E*00 Lqa4I 2.49E+04 3.00F+04 .1.39E+01! 0.
TEEF'AGFR GRI11I~jn 8 ?2E-0)1 4.2F-ot. R.?PE-01 4.22E-0*1 8.??E-01 8.?2F-01
TFFI#AGFQI CLOUD:1 6.3AE-01 6. 34Eý-07 6.383E-07 6. 30.F-07 6. 3$!F-07 63F0
TFMAF +F.If. R2E00 1.03F*02 8.2AC400. l.09E.01 3.SQE.O1 8.23F+00
TEFFNA('.E mEAT ING t4?oE+00 1.56E+61 1.20Fl+00 2.20+F00 Y.;bSFioo 1.2of+0fl
TFFNAIWPQ MILK INS 6.06F+00f 6.~IEF+1) 6.O0hEF.+ 0 2.01F+00 7 .oi. +0 6.06F+40

------------------------------------ ----------------- --------------------------- ------------------------ t-----------------
?E.EiAPER TfTIA LS 1.79F+;7 2.32F+02 LI.52E+01 1.90F+91 A*.i9E+01 1.63E+01.

AG.E PATHW.AY W14.$OIY PaiNE AVC.LIIPGf LIVER 11% NE Y FPRONCHi

ACPIJ9 I INHAL I t.59F.4+no L.90+010 2.4 0 F+01 3,.OF*00 1 .4 4E#o. 1 0.,
A rA'IL GRUIJ)ND A.7??E-1JI A.?PE-flt 8.2?E-01 R.22E-OI fl.2?F-0.1 8.22F-01
a ntlT CL11'H) b.38E-07 6_ 3 AF -f A 63AF,-0T 6.3"F-07 4,*3AE-0T 6.3AE-07

A OUL VPG. Mr. 1.4tF*41l 1.?qF*02 A.OIE Fl1 1.191+o1 3.'SqF.0t 1.011401

It Af)!11.t I EAT INCG I."9E+('D 2.46F.+0t, 1.11SEW0 1.09E+00 9.D7F+00 1*R'51.00
"P),IILT P41LK 1111C 2.92E+00 3.OQE.01 24c)'EF00 R.ATEIF0 2.:65E+00 2.9;'F+00

------------------------------------------ ---------------------------------------------------------------------------------
*Aflhl.t TOTALS 1.1,0 .301,0? 4.'J6E401 1.97E*O1 h.24Fot t.S76+fl1



C P Er-iOnticmc MILL RUNM 7 OhE=NlL.DO3.RFV0 (7/79-) DATEZ IS/12/81
MET$FJUGALLUP,. I-S-Ro PAGE NOl. 1?9

TIME STEP N4IIMBFR 3, AFTFR PS YFARS DLJPAY!ON It yap is... 5.0

NtffAHFP P NAki9=mIOQTHFAST ROU.NDARY Xe 1.KM Ya .1xM, Zz: -3.0fW. nysyz 1.i'KM9 TPTYPVXIO

TO)TAL AI4ntS$ OE roMMITMENTS COMPIITEO fna THIS LncATTflM, MPEM/Y4?

AGE PATHWAY "I4.H(M)Y ROME AVA.LING iIIVEP kTInNEY BRONCHI

IN N1 IN'44L. I.SQE+o0 4.941E+01 2.R9E*0! 3.OOF.00 1.39E.0t 9.13E+00O
INFANT GROUJM( 2.99f+PIt 2;.99f.01 2.99E,+6l 2.99E+01 2.99E+0t 2. 4 9E+01
INFANT Cl.ntof, 1.oflf-o? 1.08F-02 1,08F-07 1.00F-02 .1 ORF-02 1.06E-02

-INFANT vF(~jNC.. 6, .0. 0.ý 0. 0.. 0.

INFANT MILK ING 1.IUF,61. tl.OOF+02 1.14IE+01 5.4J3E>00 1.b4F+Ot. 1.I1)EOt

INFANT TOTALS 4.20F,01 i.89E+02 7.O?E+Ot. 3.RlE.0I 6.OE01.,O S.0'4E,0

AGE PATHWdAY wt4.nODY ROME AVG.LtfNG LIVER kitiNEY ARONCmI
------------------------------------------------------------------ ----- ------------- --------------------------------------
CHILI' INfIAL. t*.S*E*400 '4.94F+01 2.69E+01 sionF+00 1.39F+01 9.13E+00

CIDG~OnifND 2.99f*0I ?.99E40i 2.Q~o .99F*O1l 2.99E#0 0I9~o 2.QQE+.Ot
CHILD) CL0HJO: I.0PE-02 I .08E02 t.oAE-02 1.OAF-02 1.08E-ft? 1.06F-02

OCHILD VFG. P46. 1.01AE*01 1.27F+02 1.0IAE+61 t .I.L61E+1 t4.StIE*o1 1.0.6E+01
CHl)MEAT ING 1.64'E+0Of 2.06E+61. 1.64aE+00 3.09F+00 9.47E+00 1.64FE+.00

CHI.LD MILK ING. t.fldF*01 1.O0E+02 1.04FE+01 3.93.0 1ZF+00I 46~ :1.04F+01
-------------------------------------------- ----------- ----------------------------------------------------------------
CH I t.1 VITALS li.41E+fl 3.27E+02 g.t4F~ot S.Asp+o1I. IjIE +04 6.17E fl1

wAr .E PA~THWAY ww.9nnTY AfnHE AVR.LtJNG Lt.IVoo K I rNEY BRIINCHT
----------------------------------------------------------------------------------------------------------------------------

IFENA(rEp INHhL. 1.59E+00 £I.9t2E,01 2.89E.01 3.00E.0o t.IQE*01 9*13E+00
0 TEEN~Ar.ER rQotjNI' 2.90Fi+04 2.9.9F~ot 2.99E+01 2..99F+01 P.9.9E.0I 2.94F+oI

TFFNACEq ct.ntjD l.0I'-0! j.OE-0 I.OAE-02 1.08F-02 1.0RE-02 t.OOE-12*
TFENJAnRW VFG.ING. 8.23E+00l 4.03F40? 4.?3E+0fl 1.09I-+01 3.5gF.01 8.23F.O00

()TFFrjA.FWR HFAT ING t.20F+40 k 1.5lf5*.01 I.2oE400 2.24E*00 7.2'5E.00 I.20E+00
T.FFMA(rEi MITLK ING 6.06*nE0E 6.3tf+01 6.06E*00 2.07E+00 7.03F+00 f..0E.f+0

----------------------------------------------------------------------------------- ------------------------ ------------
------IF TnTAL3 'I*70F401 ?.61 E*0; 7jA~E~ftf '.80F+nI 9.3QE+0l .5E0

AEPATHtlAY "H.RrIDY AV.LJN LV KIONEY (p(ONCHT

1111! T INHAL. l.Sqf+Ofl 4I.9'II~*t 2. 40F .01 J.OGftFft0 1.39E+01 9.J3EtOO

r: AIJ CI~l~fn I .OAF..0 I .ftE-0? I .OpfP-I' ,.08FE-? I.08F:-02 1 .08F-02

AnfltI.T HEAT ING I 1. A.SE,+I' ?. 66F +InI I.M5FOfl 3.09E~oftf 0.07F+00O 1.85E~oo
A Ikh. T MAILK ING 2.QPF400 3.09F401 2.9*;E40f 8.6tF-01 2.SE+0~r0 ?.q9?I,00

Anlli I IflTA1.3 .64F4.01, ?,60401flý 1.7F.4701 A.87f+01 9.14F01 EOIo



"ECFIfNC10I"C M11.1 RUN 7 cnoiE=_mTInns.REVo (7/79) nArFv 15112181

I4ETSFT=GALLUP. 11.-PD PAGE NO. t30
TIME STEP NI*A8PP .3, AFTFR PS YFARS DURPATIONr IN Yug TS... 5.0

C,
NUMRER A NANFil~fltiTHfAST SrlilltfnARY X= 1,2xm. *Y= -I qxmi. Z= 36..6M, RySta I.8KM$. IRTYPFUIO

C% qOCFR1tfl ANN*UAL nnsF CO~MNITMVNATS, COMPUJTED FflP THIS LOCATIOlN. mUFMo/yR

C% AIGE PATHWAY WiH.43nnY ROME AVG.LLING LIVER KInNFY RRr1ltCHj

INFANT I PJH At. 7.31E-OP 2.21E+00 1.37E+00 1.38E-0l1 6.39E-01 0,C ~INFANti .IpolIA* 3.73F-02 3.7AE-02 3.40 .40 .3-3.731-02
INFA'NT C1131t0 2.80F-oo 26s*F-oA 2.8*9E-08 .QF0 2.89f-08 2.(iQF-08
PitFANT VEG.INIG. 0. .0. 0. .0. 0. 0.

CIMFANT k1FAT INS 0. 0. 0*'O 0. 0.
Iw f mILX 111C. 4.9)E-01 '4.73f.00 'S.9SE-01 K.351F.-Ol 7.0AE-l 43.95F-01

---------------------------------------------------------------- m ----------------- I -----------------------------------------
C( TI'FANT TflTAIS fi.O¶SF-0 7.04eE+00 1.90lE+00 4.10E-61 I..38E*ft0 S.32F-01

AGE PATHWA+Y wl.HriMy ROM'E AVC.LoNG LIVER fKIDNEY SPONCHI
-----------------------------------------------------------------------------------------------------------
CHILD INHAL. 1.31F-02 2.? AF+e00 1.37E+00 1 .38F-0At 6.39E-0f 0.
CMII 1) GQOIINP 3.73E-0P 3.71E-62 3.13E-02 3.73E-0? 1.73F-0.2 3.13F-02

C, C&'11..fl CLOUn ?. 2QE-08 2.09E-04 Z. 2QF-08 2.89F-08 2.89F-OA . 2.RQE-Oft
CHILD VfC.ING. 4.APEf-01 5.47f,0fl 4.60r-0i. 6.31E-01 I..Q6E*00 4.60E-01
c"110) MAT ING 7.07F-02 B.FlPe-oi 7.07E-O? I.33E-.OJ 4.09F-01 7.07E-02

CC41LD . MILX IHG 4I.49E-01 .4.531E00 4.49E-01 1*70~.Flt 5*a6F-01 4.44F-fl.

CHILI) TOTALS I .09E+.00 . .30E401 2.18F4*00 1 .+IIffoo 3.6OE400 t.02E+00

AGE PATHWAY WH.HKtIY NrIIJ AVQ.LUNG LIVER KxlnwFY RRONCHT
------------------------------------------------- I ------------ I ----------- ----------------------------------- I-------------

TFENAGE.R INNAL. 7.3tE-op 2.2RF+OO 1.37F+00 1.38F-o1 6.39F-01, 0.
TEENAGER GRQOUND4 3..731-P? 1.7AF-02 3.?3F-02 3.73E-02 .3.71E-02 3.73F-02

TEAGR CLOUDll 2.84F-OR 2. A*8*+OA 2.49E-00 2.8qE-oAi 2.89F-los 2.84F-08
TFS~tIAC4" VFC, 1NG. 3.S6E-01 4. 4*OF+00 4.6-lI '.70F.1-l 15.0 3.5EV-01

fEEJACEFQ PIFAT. ING s mQ-op 6.76F-oI 5i.IQE..I2 9.67Eý-02 3.11E-01 . .191-02
IFFv"ArFR MILK PI 2.62F.01 '2. 71E+00 2.6>E-01l 8.94E1-02 3.0-4E-ol 2 i?1

YFEf4ArC14 TfltALS 7.WA-01 I 0EotFo 2.07F+00 8.31F-01 .2.8aEEOf 7.07f-01

AGE PATHW.Y w"I.flnl)Y ~ Flt4 AVG.LIINlG LIVFP K IIDNEY APnNCHII

fDJ.IIHAL.. I. 31E-A 21 2j28F.O0 1.17E+00. 1.3$F-01 6. 39E_(l1 0.*
*AAIILI GQI~J q.4.? 3.~- 1.73E-02 *3.73F.-Oa 1.73F-02 3.73f-02

Anin r CL~ouD 2.8QF-08s 2.89E-0R 2.49E-OR 2.89F-08 2.3qE-oe 2.89F-08
*AnIJ;tV vdFr JM(I. .4. 1E-Fm.t 5sE'bF+Ofl 4.3IA-0, 5.14F-01 t.SRF+Ofl 4,39F.01

*.ADUI.. '4FAT ING 8.01E-02 I.oh~400 k.n iE-*02 1.334-01 3.9PF.-01 8.OtF-02(
Anilt.T MTLk INJC I .)hAp-At i3F~l. i.A- 3.72E-02 1.14IE-01 1.21.1-01

----------------------------------------------------------------------------------------------------------------------------
* ~lITnlTAI..S . 7.'5E-at 100F+01 2.0Fl+P#0 R.6 OF-01 2,73F+00 6.82E-01

.(



C RPE~f.l.j"=lNC MTLI, qkUM I CnE='AT!Lfln,IEvO (1/79i DATE= I11/2/91
METSqFI=CAUUtP, 7A~-AO PAGE Nn. 131

TIME STEP N[WHER 3, AFTFR 2S YFAPS D)URATION IN YPS 75... S.0

NUPARFR 3 NAMF=1401TtHFOUST 41IIIOnARY X= 1.2Km. Y21 -1.40K4. Z= .36.6. 01.51=T 1.81(M. IRTYwOF=IO

TOTAL ANNUlAl OfiSE rnmflM4Tt4FNTS CnmPIJIEO FflR THIS LflCAT!AN, lMpFM/YR

AEPAT4WA~y Ht4.i*iDy AnNtE AVG.LUtG LIVFR KIONEY PRONCHY

IPJFANjT INI4AL. 7. 31 E-02 2.?AE40O t37E+6O t..38E-O1 6.39E-ni 1.20E+o
INFOIT GrOtimin 1.29f+on 1. 29EaOO 1 .?9E+0:0 F.29F+flo 1_29E+Of0 I 29E+00
INFANT gcL.Otfo 3..19F-03 .3.IEO 1.IQE-03 3.1E() S .F9-03 3.IQE-03 3:19E-03
IMFANT vE(.G.ING. 0. 0.. 0. 0 .0
IWFEANT MEAT IN(-~0.0 0. 0. 0.
IN3FANr MILK ING 4CASiF-O 4.73E+00 0 4.9E-.0 I .35F-01 7.ORE-01 4.9SE-0t

------------------------------------------- -------------------------------- ? -------------------------------------------------
INFANT TOTALS 1.86f+0O 8.30F+00 3. 16F+00 1.67F+00 a.6CF+00 2.99E+00

ACPAT4WAY 104.B Y sil y AME AVG.LUNG LIVER KIDNEY I4RnNCHy

--------------------------------------------------------------------------------

r~ lnINHAL. 7.31F-op 2.2RE+00 t.3?E+00 t .3AP.01 6.39F-01 1.2;;+004

CHI L.D GRomim 1.?aF+0OO i.29F4.09 1.29E+00 1.29F+00 1.29E+00 1 j2QF+,00

CH
4
ILD CLOUDý 319FQ-03 3.1QE-03 3.19F-03 3,.1

0
F-03 3.IQE-03 3.19E.-0,3

C'l C&In VF.G. ING. 4_66F01-l 5..a7E+O0 £I.60E-01 6.31E-01 1.96c+00 4.60 E-01

C14I1-0 NEAT ING 7.0 E*-0? 8.8RE-0I 7.T-0 .33E-OI 4.40F-01 7.07E-02

C H 11.1 MILK imG. t.40F-Ot 4.*33E.00 4.49E-0*1 l.70E-0t 5A46F-01 4.44F-01

S - - ---------- ---------- - -------------------------------------------- ------------- - - --

c#4yri.f TOnTALS p-.35Et00 1.4AF4+0.t 3.64E+00 2.37F+00 LI.85F+00 3.47E+00

eArF PATHWAY wH*11(WY BONE &VC.LUJN LIVFR K I uE y ARO4CHI

-- - - --------- I------------------------------------------------ --------------------

TFE 14rER I NHAL. 7.31E-OP 2.28F+00 1.37E+00 1+.36E-0 1 6. 5qF-0)1 1.24F+00

UTFPNAQPl (.Rfln0i~r I.9tt 1. 29F +01, l.?9E+00 t.29F*00 l.2QE+00 I .?9F +00

.TFTMACER CLntiD 3.IQE-.03 3.19F-03 3;.tQE-03 3.IQF-03 3419F-03 3.19E-01$

TEENikrfR VFC. tiG. 3.5#uE-0. 4.4A0*00 3.56E-01 'i.10E-01 1.55E+40 . -1

rEEAAGEP MEA+T ING 5*q-0 .76E-(1 S.09E-02 9.67F-02 3.13E-01 S.t9E-'02

Y FFNAAFlR MILK lUG. 2.6zŽE-O0 2_73F+00 2.6?F-70I A*.94C-0 3.04E-01 2.62F-nl1

-- - - --------------------------------------------- f-m---------------------------------

C FEJArF R T(17ALi 2..0tF+06 . 1 taE+0t 1.3ýE+00 2.09F#00 4.10F.+00 31E0

A r . PATHWIAY WHBftnD.Y ftntE AVC.tU'NG LtVFR tKinNEY RonNeHI

--------------------------------------------------- ------------------------------

AD)ULT. c-flhorin 1t.?QF.ý04% I .;QE+.00 1:..2QF*0.O 1.29C40-0 I?OF+00 1.2qEto0

*AnglJt VFr.TMG. .0*;RF.- At: S.S6F+00 A MF0 1 5.1u5F-01 t.SE+00 .E-.

AOlUlT "FAT INC 8.0if-op l.OhF+00f 15. n t'E-02 1:.43E-t30F-0 1 19f1 8.OIE-0?

- - - ----------------------------------------- ---------------------------- ----------

APIJI I rOTAI -4 ?*OfF 40A1 .I I F+o 1 3.$tF+00 2:tF +00 3.09F+00O 3*tOF,00

('



PE.UlnjztNtriC MITLL 911#4 7 rA0P.zfM!Ij.DS.REVO (7/79) .DATE= 15/12/Al
MFTS~cGLLU, I-AOPACE Nn. .132

MFTSWGALUP 7~-AQTIME STEP NMU#RFR 3,. AFTER 25 YFARS flIRATJONs IN YRS IS.... S.0 V

NUMRFq $3 NAMEz2flh1HH"EST "IMP1ItARY xm -.5KM. Ym. -ý.0M Zz -6.1M. DIJST= 1.5KM. YPTYPF=10

40CFRIqfl ANW4IAL llnOlE COMMITMENTS cliMPUTEnFnR TH .IS LOCAT JON. MPFM/YR

A Q F PATHWAY WH.Rf1DY shNE AV.G.LUNG LIVFP K I ONFY PF.%RNCHT I

I ~ ýTIN'hL. 3..27F-02 1.02.+O00 6129E-01 6. 16F-02. -. 9Ft..01 0.
fflFANMY GQIIIJHO 3.46F-02+ 3.1 6E-02 !j 6E-02 3.IAE-02 3. 1 E-02 3.16W-02 V
INFANT CLOUDo .33F."08, 1.33E-08 1 .3'if-DR 1 .33F-08 1 .33E-00A.3Fo
INFANT Vtr.'I~fz. 0. 0. 0,, 0. 0.
IN~FANT MFAT iurn 0. 0. 0. 0.. 0. 0 I
INFANT MILK INO zi.IAF-61 2.09F~flo 2.IL4-01 1.01F*-01 3.01F-Ot 2.14E-01

INFANT TOTAI.3 Z.IREI-Ol 3.lnFl+00 8.75E-61 I.95E-01 6+.ZOE-.01 2.46.E-Ql

AG~E PATHWAY wH. FinnY RtINE AV9.1-.3N1 LIVER K KI DNEY . ~ RRONCH!

CH i.D INHsAL. 3.27F-02 l.O?F+00 6.29E-0i 6:, 16F-02 2. AE.E-0 1 0.
CHILD 5. 1RN 3.lE-Oz 3.,16E-02 3. 16E,-02 .3016F-02 3. 1 E-02 .3. 16E-02
CH 11-1 CLOIUD 1.33E-04 1.33F-08 i. 1E-00 1.33F-OR I..33E-OR I :33E-08
CHILD) VFG:.INu;. l.q4E-Ot 2.17E+06. i.99E-Otl 2..72F-01 I .5OF-OI 1.9QF-01
cmIL ft umEAT ING 3.0AE-oa 3.A4E-01 3.06E-02 S.7.7E-02 1.77E-01 3.06F-02
C14Ito MILK *Itn1 .194.-OE- 1.98E+00 1.94fE-01 7. IUEF-O?. 2.36E-01 11.94C-01
--------------------------------------------------------------------------------------------- -------- ----------------

CH 11. Tf)TALS9 4.98E-Ot S.64F+40 1.013E+00 43.97F-0lI 1.5FWOO 4.S6F-01

A)

ACFPATHWAY wH.)4ODY RmOM avn.LONG LIVER lInINEY pRfnmCiH

- -------------------------------------------------------------------------------

TFEPIAGFR INNAL. 3.27E-02 1.0;'E+00 6.ZQE-0l 6.16F-02 Z.86E-01 0.. I

I fEtAGE Q GRoUinD 3.16E-0?' 3. 1 E -O2 3.16E-02 3. 16E-0? 3. 1 Ea-O? 3. 16E-02

TFPFNAGER CI.allp l.33f.-Op 1.33F-08a 1.31E.-Og 1.33F-66 I1,3*1E-104 1.33F-08

TFFNAGF.0 VEG.ING. l.5'IE-Ol 1.q2Eo 0 1.54F-01 2.03~F-01 fi.71F-0l I 94F-01

TEENA4ER mEAT ING. 2.2'iE-0~x 2.9;!E-01 2.e4Mf-02 4.18E-02 1-ssfE01 2:24E-02

TFrJAGI-R TOTAtS 3.5fiE-0l 'I.44*LE00 9.51F-01 3s.76F-0t 1.26F+00 3.?IE-OI

Ar.F PATHWAY WNHO,4DY RnNE AVGALLNG LIVER v I nUFY POnNCHT

-- -----------------------------------------------------------------------------

AnHIXT INHAL.. 3.27F-02 1.0l2F+00 6.?9E.0t 6.t6F.02 2.86APot. 0.

ADULT GrOU~lND 3.16E-02 3.16E-l?. 3.16E-fl? . .16E-0? 3.t6E-02 3.. 16E-02

Aniiij. CLOUDo 1,1!-OA t'. 13F.-,04 I .IIE.A 1.33F-01~ I.33W-OR 1. AE-08

Anl'J I VEA. ING. I .9'),F-tl1 2.J.F..fl 1.4flE-oI 2.P?E..01 A.71FE01 1.90F-01

AflJ~lMEA IN 3.6E12 0SqE01 .'4E-D 576E:02 t.69F.-01 3.44FE-02

AOUI T MIt"x 1mG S.146F-02 5.77E-01 5.46F-02 l._6lF-62 4.95F-0.2 5.Ub.F-02

- - -- - ------------------------------ ----------------- ---------------- ?-----

An~l TOA 3.43IE-Pt 'l.rOE+OE 9IO-01 5.RqE-l1 1.2tE+00 3.1AF-01 (

U



REf;InN2zINC MILI. PUN 7C(flE=P4ILrflO.qPEVfl (7/79i DATE= t5/12/8t
FMETSET~rALLIlP. 74-8- PAGE NO. 133

TI"F SITEP 4IJMRFR 3, AETFQ 2S YFARS DURATION IN YRS IS... 5.0

NUIF 4 oA4F=R1iIIT'4N.FST PAUMMfAPY xs -51(M , Vu -1.4K?4, Z= -6.IM. flIST: I.SKM. TIRTYPFV.tG

TnTAL ANNUAL. 004~F rnOmMITMENTS rnOHPUTF6 FflR THIS LOCATION. t4R.E'/YR
---------------------------------------- -------------- -------------------------------------------------------------

.AGE PATHWAY "H.mnfoY AONE AVC..LUNG LIVFP K(TlNFY sRnNcHI

--------------------------------------------------------------------------------

INFANT 1'HL .27F-62 1.02E+00 6.2qE-a1 6.16E-O? Z.46E-fil 3.40F+00

PIMFANT GqnftiNf 9.7&E-01 5.76oF-o1 5.76E-01 5.76F-01. S. I6E-Ot<+ S.76F-fl

PFT LjO1.09E02: .1. 1 E-02 1'.09E-02 I.OQF-02 1.09E-02 1.OQE-02

I MFANTm VEG.ING.. o.. 0.. 0.0. 0. 0

INFAIT 4FAT ING 0., 0. 0. 0. 0. 0.

INFANT MiTLw TNq 2.14E-0t 2.fl5E*0f 2.14E 01 1.01Fý-Ot 3.b7E-01 2.1E.-01
-------------------------------------------------------------------------------

INFAN4T TOTALS A.3aE-0t. 3.65E+00 1.43E+00) 7.SOF-01 I.tgc.oo L.20c.00

AGE PATHWAY WH. 1floy RamE AV4.LIJNG LIVER o(INNEY BRONCHI

CKII n INHAL. S.27E-02 1.02Eho0 6.24E-01 6.16P-02 2.6&.F-01 3.40f.+00

CHIlIr) Grpoton 9.16t-01 5.76~E-01 i.76E-01 5.,710V-a1 5.76E-01 5.16F-01

CHII)o CLOOD. I1..O9E-0P 1.49F-02 1.0OQE-02 t.04E-02 I.09E-02 i.09F-02

CH4ILL) VFG.ING. 1.99F-01. 2.37E+00) 1.9QE-ot 2.73F-01 85GE-01 1.99E-0I'

CHILD M4EAT INA I.06-02 3.94E-01 3.0E4lF-op 5.,77F" ' t. 77E-01 3.06E-02

*CHII) MIL 1Mt G 1.94F-0.l 1. flE+00f 1.94E-Ot 1.34F-02 2.37E-ot t.9'iE-0If

ý4CHILO TnTALS I.04F+00 6,2'IE~o 6+00 1.'A+f i.05F+00 ý2. tAF +00 4.41E+00

AGE PATHWEAY vtH. annY ROME AVa.LumG LIVER K(TnNmY AR~flNcHI

- ----------------------- w------------------------------------------------------

tfft"Allh INWAL. 3.27E-,O? t.02F+00 6.29Q.-Of 6.16F-02 2.tI6'E-0t, 3.40OEO00

tF'E'IArFQ e~oIInD 5.74E-01 5.76E-Ot 5.76FO1l 5.76AEoI 5.,76F 01 5..74E-01

TFrAL~ CL011f) I .09Q-02 I.* QE-02 1 .69E-02. I .0E-02 I .04E-02 1.09.4Of2

TFEEMAEQ VfG.ING. I.S'IE-0l t1A2F400 1.51JE-01 2.03F-01 6~.71F-0.1 1.50F-01

.TFF'NAGPJ? tMAT I*NG Z.2~af-o? 2.9pt-ol 2.20E-02 4I.tRE-p? 1.5-1 2. ?'IE-0

ýIFFMIAGER NITLK INM I .13F-01. t.tRF.+04 1.IIE-oI S.WA-(I2 t.SE-0t 1*.13F-01i~~~--------------------------------- I-----------------------------------------------

TFENrAF P TnTALS 9.10OE-01 S.06 F. +0 I.SItE+00 9.32E-01 I.AIE+eo 4.2AE+00

A G F PATHWAY W 4. RODY RflNE AVGALIING L I VfP kInNFY ARNCHIw

ADIJIt INHAL. 37-? t.02E+00 E..20-wllA a6. tE-0;? 2.~AF-01 3.40F*00

ADUL I woofiinf 5.7hF-0I S. 74E.-0 1 5.76E-fl 5i.76F-ot 5.76r-ot 5.7I&F-01

Au.rCLO'll) 1.0QE-o? 1.139F-02 ,I p)F-02 1.04E-02 I .09E-4+2 1.OQE-02

AI)Jt. ImfAT lInG 3.LI6E-O? £l.%Qf-oI 4.4IhE-07 5.76F-OZ 1.6Qf-01 3.'46t-02

AfvlIJLT M.TIK YPIG S.40AF-f? S.77F-0t S.04hE-0? 1.61F-02 j.*.QsE-,0 S.MAE.-02
--------------------------------------------------------------------------------

AulI T'OTALs S.IqgF-Pt co. A5F40fn t.'0t+00 9.C'SFnl I . 1,F.400 4.27E +0O

(,



-RErinmcl~iINC ;4TiLl. DONI 7 cOpE=MTLnoSPIVO (7/79) DATE. 15112181
AEtrET=nALL'JP. 74--f PAGE Nn, 134

TIME SUEP NIJPAER S. AFTER 25 YFAPS I11JRA.T.I(N IN YPS IS... 5.0

.NUMRFER 5 NAMF.01FARFST PFSTDFNT ye .IKM. Y: *SwM, 79 48.8M, I131:= .iKMv TRTYPFm1O

N O4CFRIQ0 ANHtNAL DOSE CO'MITMERTS CnMPUTEn FOR THIS LUCATIOnN MpFmtYQ------ ----- ----- ... ,. - ----- ----- ----- ----- ----- -----.. .,. .. , . . . ,---- ---- --,--, ----- -----------,.. .. .. .------ ---- -

ArF PATHWAY WH.%nDY OnNME AVG.LUNG LIVER KTDNFY RQAJCHI
-- -- ----------------------------------- - -------------------------------------------------------------------

7 EINHAL. .7fE-02 2.1q1F+00 1.".F+00 1.31F-Ot 6.14E-0.1 0.
%IAFA14T GRoUNiD 2.5'F.-O1 2.59E-01 2•.9E-01. 2.50F-O 2.SqE-01 2.S9E-0t

INFANT CLOUD 3.4RE-08 3.48E-OR 3.4R:E.00 3.48F-08 3.4"E-09 3.48E-08
INFANT VEm.!NG. 0. 0. 0. 0. 0. 0.
104FAN.T MFAT INf. 0. 0. 0* O. O .
INFANT MILK ING '.7aE-Ot •.5e+00 4.74F.-O1 2.)E-01 6.7QE-Q1 4.74E-:0I

------------------------------------------------------------------------------------------------------------ ------------
fIFAN. TnTALS 8.05E-01 7.00E+00 2.20E+00 6.IIE-O 1.55E÷0Of 7.33E-01

AGE PATHWAY WH.OOOY SONE AV(G.LUNG LIVER KIDNEY BRONCHI
----------------------------------------------.I........ ---------------- I.. ---------------------- ------------
CH(In I.NHAL. 7.IIE-02 2.t9F+00 1.46E'00 1.31F-01 6.MF-0t 0:.
CHII.) . GROIlND 2.5QF-01 ?.rqE-Q01 Z.5E-o1. 2.s9F-O1 2.59E-at 2Sq5E-01
CHILD CLOU(D 3ASE-08 3.41F-06 *3..•AP- 3.4SF-OR 3.4SF-OS 3.4FE-0A
CHILD F G . INIi. 4.45F-01 5.3?E+00 4.A4REw-cu 5.92Eo-Ot tl.57E.oo 4.4SE-O1
CHILn ftFAT TNG 6.71.E-2 8.43E-Ot 6.71E-02 1.2SF-0t 3.ASE-Ot 6.71E-02
CH IL MILK I.N 4.2QE-61 . .6...o. 4.20E-01.. . .59E-Ol 5..... -O. 4..Q..-0.

----------------------------------------------------------------------------------------------------------------------------
C1411..I ThTALq l.27E+OO 1.2AE÷OI Z.66E00 1.27F+O0 3.A6F+O0 1.20E+OO

(. Ar.F PATHWAY WH.I1.PY sONE AVG.1tjNG LIVEP KIDNEY PRONCHT
----------------------------------------------------------------------------- 7------------- w--------------------------.........

TEENACER INHAI. 7.11E-02 2.19E+00 1.46F••0 t.31F-Ol 6.lAE-O1 0.
TEENAnEq G)UND 2.59E-01 2.59E-01 ?.59E-|. 2.59F-01 2.SQE-o0 2.SqE-O1
TEENAGEQ CLnOlD 3.4oE-O8 3.48E-06 3.'JSE-14 1..4AF-OR 3.tAE-OR 3.4AF-0S
T1E"AERE v.EG..IGt. 3.42E-O61 .2REOf 3.4PF-Ot. 4.41F-O1 1.47E+.00 3.42E-O0
TEE4AqEQ MEAT INC. 4.93E-02 6.'41E-0t 4.03E-02 Q.98F-02 2,QSF-01 4.43E-02
TFENAGFQ MT1. TNL ?0.50F 01l 2.61E+00 2.SlE-01 A.39g-O2 ..qnE-01 2.50F-O0

------------------------------------- ------------ --------------------------------.-----------
FEN!a ER TnTALS 9.72E-01 9.9QSF+00 2.36E+00 I.01"DOO 2.93E+O.o 9.01E-01

AGE PATHWAY WH.°noY "nNF AVr..I.UNG . LIVFP kINEY RRONCHI------------------------------------ ... .. . . ..------------------------------- -------------------------------------

A fl!)L T I NHAL. 7. 11 F-02 2 . I QF÷O 0 I .afE+,op .1.3|E-0l 6. 14E-01, 0.

A A'ULT. Gpft'in 2. 5.9F-0I 2.S9E-oi 2.S.F-f- 2.59E-01 2.59E-ol 2.59F-0t
AUI.L T CL.1it0) $.'*E-.O A.4AF-ORA 3,qS4-0R 3.4RE-0R 3.4•F-08 3*.4RF-ORAf)ll(t 4.A I :, • . . l -l5 E 0 . FE-0! I .83F-01 1 .47E+00 4.21E-OI

Anm 1. MEAT ING 7.1E-op I.IE+00 " 7.&IF-02 1.2sF-A1 3.69F-o0 7.61F-0.2
AiMJLr. "TLI INX. ta0v-ni 1.?7E÷oo - t.?nE-oI •.1 *9F-o 1.09E-Ot l.2nF.-f1

--- --------------------------------------------------------------- - -------------------------------------
A ADULI-I TfITALS q.417Efrat t.OIE+01 2.IJJF*00 1.03F+00 2.hF+.oO S..76f-ot



REGjflN~tiNc MILL RUN. 7 CtODE=MT4LtOl.QFlVO (1/19) OATF- 15/12/R1
%ETSET=CALLU0. 14-RO PAC~E NO. 135

TIME STEP NU1MBER 3. AFTER ?5 YEARS nUPATInN IN YPS IS... S.0

P1UMRFP S NAM :NF&HFST RESqIDENT V= tkm. Y= SKMV 7.: EJA.5P4 CtSTZ SKM, IRTYPEzIO

TOTAL ANNIIAL DOS CnmtATTP4ENTR CnmPIjtED FOR THIS LnCAtIONq.MQEM/YR

r* PATHWAY wil.nonY ADOWE AvrG*LIJNG LIVFR AIDNEY RknNCI4I
------------- -------------------------- ------------------------ --------

TmFANT INHhL. T. I E-0O1 2,10F+00 1.CAFton 13.-0 6.tdf-01 2.87F+00
C'JENIaT GqfliiNn 1.49E+00 1.R49F00 1.49E+0:0 1.Q49F*0 1.49F+00 l.4q'f+00

IMF A(JIT WLon 9.tSE.'f3 9.IRE-03 9.1 8E-03 4.1AF.0N 9.IRE-03 9.JSF-03
*IFIFANT VE1C. I M. 0. 0. 0. 0. 0. 0.

jFANtt MEAT INC 0. 0. :0. 0. Q.,0
INIFANT MILK ItJG 4.74E-01 4.i%SFl.n 4.14F-01 2.20E-OI 6.70F-01 4. 7 4F-OI

INFANT TOTALS 2,OSE+00 6.24E+00 3.114fl-fl I.85E+00 ?.AOE+00 41R.8F00l

.ACE PATHWAY WH.Rr1DY. ROME AVRAtUNG LIVER kIDMEY ApnNCHI

P~t CUTC I+NHAL. 7. 11F-.02 2.iqEeOO 1.46E+00 1'.31F-01 6.14F-01 2. a E + 0 o
c H 1. D Gqi)IIND 1.'J9E+06 1.44~o QEQ+00 I. .,0 1.09F +0+6 1.'IqE.00 1.49E+00
c wI1.D CLmOII . .9. IE-f3 9. 1 A-.03 9.I.AE-03 Q.IBF-03 9.14'E-03 4.18E-03PCHJLU VEG,.IMG. 4.14SE-.Ot 5.32 .E+00 4.45F-01 5.92F-0l 1.871+00 4a.45E-01
CHILD MEAT PIG &.1-0 .43E-0.t 6.7IE-02 I .2f-Q 1 3. A.SE-0 I 6.71E-02
CH ItJ P41LK INC. 4 .29E-0 1 11. 16E+04l '.29E-01 1359E-01 5.21E-01 4.29E-01

4. C'J1t.0 TOAS2. r IE+06 1.4(nE+oi 3.91F+00 2.91E+00 .REo 32f+o0

A CIE PATHWAY. wH.RflDY FUME AVG.LUNG. LIVER KIDrNEY AROnCHi
----------------------------------------- i...... ---------- ---------------------------------------------------------------------

TFENAnER INHAL. 7.11F-0l2 2 19F+00 1.46E+0.0 1.31E-01 6.IRE-0I a.87EO00
TFFNAfFR rRoInT I .49E+04f I.'Ao$:i00 1.4%QE+00 1.49E,+00 1.AQE+00 1.89F400 '
TEEPIAGEP CL~t-n) 9.'tat-03 9. 1 E-6 S 9.IRE-03 9.18F-03 9.18E-03 9.18F-433

TFFM'AgEQ VFG.ING. 3.LI2F-41 4.?AE+flO 3.4I2E-01 4*A41E-01 1.47E+00 3.42E-01

TEEMJAnEq mFAT ING 4.43F-02 b.DIE-ol .8.Q3E-fl2 9.08F-02 2.9'.E-Oi 4.93E-02.
TFENAGER MILK INC, 2.50F-A~l 2.6tE-.00 2.50F-01 Rl.39E-0? 2.90E-ol 2.5ofl-0l

----------------------------------------------------------- .......------ ---------

TFE.NAGER TnTA1.3 ?.22F.+00 I. 12 +.ot I .61E+00 2?F0 ItE0 .2.0'

AC~E PATHWAY WN.9nfoy ANFM AVC.LIJG LIVFR K(IDNEY PROrNcHI
- - - ----------------------------------------------------------- ---------------------

ADlTk INHAL. 7.11E-0)? 2.191E+00) l.LJE+0fl 1*.31F-01 6. tLE-w0i Z.87E+00

ADULT rPOifttif I.'19E+Of 1.4QE3Flo 1.49E+00 1.49E464 t.49EtOO 1449E+00

AilIct~fll'fl g)JA-63 9.1IE- 4RE n0.iA-63 9.19E-03 'l.SAE-03 9.1acEO3 C
AnlUL I VEC,. ING. Q.2M."fl S.AE+nn 4 o.';1E-F011 4I.1I1-fl1 I.LATF40 L*.21-F01
AfO'II T mFAT ING 7.41E-O? I ft IF400 7...t61E-62 t. 25F - 01 3.69F-01 7.6.1F-02

APO&LT tLI( :IN(., 1. ?-O 1.P?F.on 1.inE-O~t 3A9F.-fl2 1.n4E-01 1.2zOE-fl.C
--------------------------------------- m---------- -------------------------------

4nl. iAq .q;o .4'%F+0 35AF+0nl ?.2AF~f40 Qi,07F.00 4.9QF*00

C



IQEGnNxiI'C MITLL RULN 7 COOEzMILons.REVO (7/79) DI~AEU 15/12/81
MET8FT:I;ALtltJP. TA50 PA CE Nnl. 136

TIME STEP NUMOEP 3, AFTEQ 25 YE.ARS DLJPATinN IN Y~s is... 5.0

NLJM4tFg A NAMF.:ENV '4fIN!TUiR 3TA A X: *21(m. YZ .7KM, I= 47.2M, n1STx .7KMq IRTYPF=10

C' 40V.FIIQ4) ANNIJAL 00nsF CIIMMITTAENTR cnmlHIJTF Fn" R TIS LOCATInN. mQFM/YP
---------------------------------------------------------------------------------------------------------------------------

C'AC, PATHWAY b4H.RnnIY F40ME AvIa.LllNG L IVERl KIONFY ISR0NCHT
---------------------------------- ------------------------------------------------------------------------------------------

114IFANT INI4A.L. 8.78F-02 2.71F+90 1.6AgE+Ofl i.611F-Ot ?.Wa*-61 0,

IMFANT C~LhOW A. 7"-:OR 3.TA4-08 3.7#,E-OR 3.7.F-f)R 3.76E-08 %.76F-08
C'INFANT V.FG.INI;. 0. 01. o. 0. 0 1. 0.

IM'FANT MFAT ING .0. 0. Do fl* 0. 0).
INUFANY MILK ING 5.MSE-Ot S.6?IF.00. P.~.~1~6qF-01 6.2qE-01 5.68F-fit

----------------------------- -------------------------------- I ------------ ----------------------------------OR---------------
C-% INFA4T. TflTALS 0.7.I E.49f+00 9.,02E+f0 5.74E-01 1.7.4E+00 7.29E-01

Ar PATHWAY wH.gnA0y ROlNE iVnotlINC LIVER KIDNEY RRONCHT

CHILD) IT4IAL. 8.7SE-0? a.?IE+00 t.69F+00 1,64IF-01 7.641E-01 0.
CHILD) GP0'J)l t.41F-01 1.'JIF-ot 1.41E-01 1.41E-401. t.41E-01 1.I .4FOt

C'CHILI) CLOUDI 3.74F-OA 3.T6F-flR 3.76~E-08 3.76F-08 3.7AE-OA 3.16F-08
C1HILI) VEG.Infs. 5.'56E-al 6.GRE400 5.46AE-01 7.23E-01 2Z.&E+00 S.46F-01
C14IlD MEAT YN4 13.4E-02 I.OGE+00 6.31E-027 1.53F-01 4.6QE-01. 8.31E-62

C'Ct4III) MILK Imri 5.3Efl 5,14E400 5.33E-01 s.t'5rF-0 6i.31E-01. 5.33SF-01
---------------------------------------------------------------------------------------------------------------------------

CHILI) TnTALS t.19F+00 I.SSE+01 P.9QE.00 1.39F+00 4.27F+fl0 t.30F.Ofl

C) A14E PATHWAY W64.Rtl1DY RnFIF AVf-.LtING LIVER KIMNFY RRnNcHI
---------------------------------------------------------- * ------------------------ ------------------------------------

T EE A 9E I.NIAL. 8.7RE-02 2.73E+00 1.69E400 I.O,01 7.64F-Ot 0.
TFEMAr.EQ GpROUH) 1.41F-01 1.4tEo-Ot ~ rO 1.41F01 1.1-01 1.41F-01 1.41F-OS
TEEMAC.Eq CLOUDI 3.76E-OR 3.16E-08 3.76E0RA 3.76F-08t 3.71sE0R 1.16E-08I

*TFEu~Ar.L VCG.INC.. 4I.?22-01 S.a6E400 4.2?l:-nl 5.3af-fit l.7E+t)o .PE0
TFEFNAr.FR MEAT lNes 6.tE-02 7.92E-01 6.12E-02 5.1SF-Dfl 3.6AE-OS 6.12F-02
IFE!4Arta, MILK Mr. 3.11F-01 3.23E.O0 3.1SF-0S 1.02f-o1 S.51E-01 3.11F-OS

TFFNAInFQ TOTALS 1.02E+04l 1.27F+01 2.62'F+00 1.06F+00 3.40E+00 9.36F-O1

*C PA.TIwAY wH.AnOY RnmF AVrG.LIIMG LIVER. KIDNEY SHflCHT

Aflhit.I INHAL. 8.7AE-Cl? 2.73F400 i..69F+00 1.61W-Of 7.A'IE-01 0.
*ADU'LT Gq0II'ND 1.41ES-fi 1.41F-01 1.41E-01 1S41E-oS 1.'ssv-Ot 1.41F-01

AnllhIT CLOlfl) 3.76E-OR 3.7hF-OA 3.76E-OR 3.076F-OR 3.7hE-06 3.7&E-08R
AF)LTL vP1..TMI,. S.POF-Ot 6.SqE+00 S.?nE-61, %.QDF-0S t.TQEdoO 5.20E-Ot

*AnlIJT mFAT *INI. 9.115E 0? I.PrF.OOl C). 41* ? 1.SE-0? I .E-1'1.SOW-fit 9.45E-02
AP01- I MILw ING 1.5()F:01 l.SSAE+00 1.46F-01 t*.2AE-02 1.32F-fi1 1.50F.01

*Aflth I TOUTAlS 9 .91f-oV1 S.?Iw+0 2.59F+00i l.nflEop 3.?PFefiO 9.0&E.-fl



C% QE~zJpflN'I,'C '1I. (Mt 7 COnFlEmTLflO9.PEVO (7/79). DATE: 15/12/81
MfT FrGrALL*'P. li%-AO PArE "nf.13

T114F STEP N(MASEP 3.. AFTFIP 2%S YFAPS nupAInrN IN Yps Is...~ 5.0

NtJM8FO 6 PJA14F=FV MON'ITOR STA A Wz .2104. Y= .7KM, I= /17.?M, nISTZ .7KWm, IRTYpPE~f

TOTAI. ANI#PA1. l)03E cflW~917MENT.S OfMPIJT~t FliP THIS LflCATITN, MPE141YR

ArEF PATHWAY WH. PA~oy SOME AYG..LiJNr LI VFP KIOWEY ARfWCHI

TIMF A14 T INHA1. t.7RF.-02 2.73F.+00 1.69E+00 1.6@Fm01 7.6'IF-0t. 2.6'jF+on
I M- ANY lj.pflUNf 1.b6E+00 I .#,fE + Do+ 1.l6bE+00 1.66E*0fl 1.6&F+00 t.6E6E*00
INiFA NT CUf'Ifl). 9.6"1E-03 9.6llE-03 9.643E-03 0.64E-03 9.641E-03 9,6u4F-03

INAN7VFG*1N1* . 0' . 0 . 0. 1 0 . 0.
1J4FANJT MFAT ING 0. 0. 0. 0. 0. 0
*I:FANT MILK ING %.RAE-lbl S.60E+0o 5.8ptE-Ot 21#qE.-ot 8.2.OF-O1 5.SSE-0t

TINFANT TnTALS 2.S5E*00 I.OOF40l 3.95E+00, 2.IIE+00 3.26E+00 4.96F+00l

AEPATHWAY WH.nflfy .ROME Avr.LUNG; LIVER xIDNEY SON(NCH!

CCM4i1 PIAL 8.7AE-0? 2.73E+oo 1.&QE+o0 1'.64F-01 7.64F-Ot 2..64E +0.0
CHILD I~flN 1. 8E.4+0.0 1.66E+04l t.66E+OP 1.66E+O00 11 66E+00 ..I.66E+0.0

CLOUD 9.64FE-03 0.64lE-63 .9.64E-03 Q.64E-03 9.64E-03 9.64FE-03
Cw~ .VFG..TNG. 5.46FE.4l 6.4AE+00 S.LI6E-61, 7.P3E-01 2.p6E.oo S.*J6F-01

CHILD kfV*T 1MG- 8.31F-op 1.04ZE+00 R.31E-02 1.53F-01 4.69F-61 8.31F-02
C HI L ) m:LIC IN(. S.33E-01 s.lQF+0fl .5.33F-01 1.95F-01 6.S1E-01 5.33F-01

~ c"11.0 inTALS ý2.92E.,00 I.71E+01 R..5?F+oO 2.91F+00 5.AOE+.00 5UF0

(AI.PATHWAY W4.9 . 4y RfoMlE AVG..LUNG LIVER KINYROn"C"

-------------------------------------------------------------------------------

* .FEPAGE.0 IMBIAL. R.7.OE-02 2.713E+n.0 1.69E+00 t.hMF-01 7*b64F-01 2.,6LIE+fl

I IFE~ A C.E Gonlhl'"I t.6&F~+00 1.6~6E+f09 1.66E+00 1.66E+00 I .66E.0f 1.66E+00l

rEE MAGEO CLpoth 9.64IE-03 9.haE-05 9.64'E-03 9.64E-03 4.64E-03 9.64E-03

*TEE"'AGEq VEG. IfiG. 4.2?E-01 5.2$'E+00 'i.22E-01 5.38E-01 I .7QE.Ofl '.22F-01

1 FE.&AGFQ NEAT 1Mr 6. tPEo-02 1.9?F-Of 6.12E-02 t.IiE-01 3.60E-0l1 6. 12F-0?

TFFNArEP mILK INC. 3.ItE-01 3.21F400 i3tE-. 1.4)E-0t 3.51E-01 .31. IE-01

-- - ------------------------------------ -------------------------------------------

IFEthC.FP 7nTALS 2.56E+00 1.37E+0t 4. 1 kE+00 2..59F400 £4.9LIF+00 5 .+I ,+00

AGF PATHWAY q,dP4HoDy PfntME ýAVrG..1Ih~G LIVFP x IFINE Y nNH

-- - ----------------------- -- - - ----------------------------

Aniftlr IN"&I,. 8.YAF-f 1) ~ Eo ?.6F.0 1.64F-~01 7.6ME-ol1 2.61$F+00

ADulTI ~ ot~ IQM tb4,E+fOf 1.66F+09) 1.64AE+00 1.66F+00 1 6AE+oo 1.66F+40

CiAM)JLT (1.011) 9. 60*E-0 3 9. 61iF-.fll 9.A'IE-o3 q.6aF-03 9: hqF-03 9.648F-0.3

A'VILT VE('jINf. S.?AE-Q1 6.5
4

3F+flO S.20E)-0I 5.90F-01 1.79E*00 5.20E-0.1

APJLT I NAT IN(r 9.45,E-0.? 1.25E.0f) 9.'ISF-02 I*53F-0I A.50E-0I 945E~-02

CsA')ULT MILK 1N.'- I.SOF-01 I.Sqf400 1.50E-01 4.PAE-O? 1.32F-('I t.SAF-01

~~~~~~~~~~- - - - --------------------------------- ---------------------------------------

Ar4JhI TnTALA ?.'v'f40fl t. IAF+-D ii.1 3F,00 ?.oL'2E+Of 4LlA,1 +00 SOF0

i i



-' rfWTOM31C MILI.j RON 7 CnflE=P4TIJVS.RFVO (7/79) flATEz 191P141?'
IJETSFTztrALt PP. 7A.-RQ PAGE NO0. 13.8

TIME STEP NIIMSPER 4. AFTFQ ?S YFARS DIJPATInNI IN~Yos IS:_. 5.0

NUMOFP 7 NAM=-NFAIW.ST rnnwNWINI) RES Xe 2.6KM. Ya. 2.Omm, Z= tO.3m, DIST=. 3.3KM, IRTYPF=10

N 40CFR~I90 ANiuAL nnsir COMMITMENTS CO~MPUTED FV'R THIS LnCATICIN. MREN/Yp

AE.E PATH4WAY wm.RnDY RflNE AVG.LUP4G LIVER K IowEY RPnNCHI 0

INFANJT INHA.L. tj *I F-aj 3..42E+00 2. I.E+00 2.017F-01 9iS9F-01 0.
ov1 lGnm .Q!E-OP 5.41E"0 5902 2 S.93E-ft2 5.93F-02 5.93E-0O2 0

INFA14T LLOIto '.27E,-o8 *".27F-OR 4.27E-08 t. 27FE-nit 4.27E-01% .4.21E-0ft'
I qEiSNT VFG.ING.. 0. 0. 0. 0*0. 0.
I 4F "!-IT ME.AT M~r, 0: 0. 0. 0. 0. 0- 0*
INFANT MILK IW', 6.qaE-o0t 6.SQE+qo 65.90F-ol 3.e6E-oI 9.4LaEft01 .0F

NN~*J TflTALS Rg.'RE-0 It.0.1E+01 2.8 6E.o0.I S.92IF-01 2.OOnF+1n 7,49F-.01 o

Ar~f PATHWAY W*4."opWy R111E .AVr,..LIING LIVER I(InNEY R~flNCml

CHUlD I NHh. LI..I0EFdo 3.42E00f 2.II11+00 2.07E-01 9i~lIE-0I 0
CHIl-D GROUND 5.93E-02 5.91P-la S.Q3E-02 5.93F-02 S.91E-02 S930-02
C41LI) C~LIuD 4.27i-08 'I.27E-0R 4i.21E-08 43.27F-08 LS.2?F-08 4.27E-OR
CHILI) VFG.ING. 6.'41f-0l .7.6?F+O0 6..4 1E-o 8.7&F-01 P.73+E.00 6.4IIE-01t
CHII.O, MFAT INC 9.D8aEaO? 1..29E4o0 9.84E-02 l.SSE-0t S.&RE-01 9.84E-OP
C41LD MILK ING 6.2se-d11 6.(14F+00l 6.25E-01 ?.36E.61 7.s9E-0t. 6. A5E-ai

CH ItC: . OTALS t.55F+00 1.84F+~01. 3.54F+00 1.56 F+00 S.08Fl~oo .20

AGE PATHWAY WH.IHOOY flt4E A vr.AUNG, LIVER. KIDNEY ORnrNcmT

TEF.t-Ir*EW INHAL. 1IJOE-0I 3.42E+04 2.11IE.00 2.07F-Ill Q.5OQEaoI C) '
IFEk!ArFR 0.Rtimo 5.93E-02 S.QIF-02 59-? 5.93F-02 5.91E-02 5.43F-02
TEENAGER CLOUD ll.PTE-06 4.27E-08 4..21E-OR 4.27E-69 4.27t-ORA '.27E-08
TFE.P!ArE: vF.G jflI '4.06E-01, b.IQE+00 *I.94F-01 b.S2E-flt 2.15F+00 .9 6E F-l
TEENArEv mEAT ING 7.23f-02 9 .1F-01 7.21F-op *1.30F-fll t*.36E-01 7.23E-0l2
Tt;FNmArE~ MILK ING 3.6SF-.Ot 3.PCIEtoo 3.65iE-01 1.?'E-nfl 'I.21F-0I 3.65E-ol

rEENAGER DA.L .0 F+ 0 0 14,44aF+01 3.Iov+00 1.IAE.o0 'a,03Fl0o 9.93F-01

AGE PATHWAY WI-1,00Y, RI'NE AV 111MG I IVEP x InNE.Y ARnNcHT

Ifh. PINHAL. I.lflE-o 3.47F*00f 2.IIErflf 2. 07F-flI 9.SQF-01 0
LAnJIT. GROIINn S.93E-A? 5.9 1E-0.2 5.qAE-o2 5.93E-02 5.9if-02 s193F-02
A 111t. ICiLnul . 4.271F.-R 4. 27E-O'4 4.27E-UA 4427F-08 £4.27F-09 '1?7E-06

A",')L-T MFAT 1MO ti.t2r-fll I.LIAF*00 1.IMF-0l I.ASF-01 5.45SE-01 I .12E.-ol

AOULtIT MILK NrG 1.76E-alt 1.84C400 1-76F.-it S.17E-O? 1.'99F-Oi 1.h7E-01

Afii~TnTALS 1.07.P.0 1.486F+01 3.07E+1O0 1.21>F+nfl 3 811F+00 9 STE-01

C



t. -EfAN=iijc TLI, P4ON 7 CAFl=F4TILI~fl).SPEVO (7/79)0 -TEU I5/l2/81METSFT=9ALLllP. 7P-8 PARE NOo. 139
TIME STEP rUMRF.R 3, AFTFR. 25 YFAQS OURAT16N IN YVq Is... 5.0

NUMHFP 7 NAMF.:aWESF3T Irlc• NNflrRFS X. P.6oKM. Y= ?.OKM, Za 1.3M,. IT3T= 3.314H, IRTYPF=tO

TOTAL AiNilAt pnSFl CoMMrTf4FNTS COMPtITFn FnP THIS LnCATION, FPEFM/YP

A rE PATHWAY WH.Pony 8nNE AVC.LUNG t.IVFP KIINEY sRnNCHI

INFANT -INHAL. LIDF(n1t 3.42E+00 2.11.E+.00 ?.07E-0oI g. 5sE'-f01 6,.5E-01
•&,FAtT GIIIIN 1. •?E+0.0 1.82E÷00 I.AE+00 102F+O 1:. 8•P+00 I.A2F+00
INFANT CLOUlD, 6.27E-03 6.7.7E-03 6.27F-03 .2E7F-03 h.27E-03 6 7.-03
I11FANT VE.;oC.1. . 0. 0. . 0. 0. 0.
INFANT MEAT ING 0. 0.. O0 .0. 0. 0.
ImFANT MfLlf INr. 6.9OF-4t1 h.59E.00 6.90E-01 39.26E-0:1 9.84E-01 6.90E-01

INFANT tOTALS 2.62E+00 1.IAF+01 4.63E+0O0 .36E+00: 3.77E+00 3.17F+00

S.rk PATHWAY WH.AnrlDY Rf'ME A.|.ImNG L IVER KxINFY RRONCHI"-- ---- ---- - ........ ..-- --- ....--- ----- ---- -- ......---- ....... ..-"--"---....----------------. ....---... ..- "-....-

C4 CIt (I INH4L. l.-oF-0I 3.42F+(10 2.!IE+0 ?2. 07E-0i 9.59F-0l 6.StE-01
-CH gI.O nriumDo 1.8?E+t00 I.t.PE0oo 1.812E00 t.RZE+00 1.82F÷00. 1.8ZE+00
CPILD CLnIID 6.21F-63 6.?7f-0,3 6.?7E-03 6..27E-03 6.27E-03 6..7E-03

et CH ILO VFG.IAG. 4a1 E-0 I. 7.63F+00 6.41F-01 B.7.6-.0 .-. 73F+o0 6.AtF-O!
CHII.n MEAT tN69 9.85E-OP? 1.2e4F+00 9..AE-P0 t..SE-01 5.64QE-01 9.R5-02
C'I[LV M11LK IN'G 6. ? •E-O1 6..04E+00 6.25F-01 ý2.36F-.0 7.alE-0l. 6.2SE-01

CA t. 11 TnTALS 3.30F+00 0.0IF 01 S.30F+00 3.33F+00 6.84E+00 3.84F+00

AtrE PATHWAY WH.8lfylY RDfE AVG. Lum,' 1. 1 VE P KIONEY RanUNCH .4

TFFNAnE4, INHAI.. i.iOE-Ilt 3.4pE÷t10 2.1trE00 2.07E-01 9.5.4F-01 6.SIE-01
STE E.tjAr,E Q -anUNnf I..AE+Pl .lk2V+ 00 1 ..A2E+00 I .,2E+O. 1.8ZE+00 I.82F*fl0 A

TEENAt -..n CLOUD 6.?7E-03 6.27E-05 6.27E-03 6.27F-03 6.V7E-03 6.27F-03
TFENAGEP VEG.INtc. 4I.Q6E-0I 6.19E+00 4.96E-01 6.S2E-0I 2.16.E+00 4.Q6E-01

STF E•iArE.9 MEAT ING 7.4.E-o2 9.47E-01 7.?IEI-42 I..34F-0 ! 4.3&E-01 7.23E-4l2
TF Fý JAC` A E MILK INfr 3.65E-0| 3:.A8fE.00 3,65F-0t !.20E-O| 4.23E-01 3.65F-01

C TFENAGEP TnTAI.,S 2.77F+00 J.67E+OI 4.R7E+00 2.qE+0O S.80F.+00 A.UIE+00

A'4F PATHWAY WH.PnDY f'nmF AVG.LUNG I.VFfl* KIDNEY. ARBONCHT

-----Jt-T ---HA-.. .- --OE ---- 3. O -F-00 2. tlE+O0 - .07F-.0I 9.SQE-OFt 6.5IF-ft
Anut- tr r'ND I.A.E92o0 1. RE+00 I .42E+00 i .82F+00 t.R2E.0F00 . l.A2F00
AfDUL T rt.fillf) 6"-.27P--0. 6.?7F.-03. . 7F-03 6.2.7E-O & 6.27E-03 .6.27F-03 .(
Anlll. vr ,, b. | -. •1 •F- 7.7AF+fO0 6..11 E-01 7.10F-flt 2.161o00 6.11F-01
.rA.TLhjT MEAT IrA ?..st- 0l1 1 hAF+o0 1.12F-01 1 ASF. f-to 5.ILA+E-0fl i.I3E1204A•. Dill. I MILK Ie4r 1 ,76E-0•1 I A,I.P ÷0 1.TASE-O0I S.1.7F-02 1.5 •E ,-01 1.76f-o 1

n'TJI. T rl I LR Ap .. 1,3ý 4+.nft. j 1 +~• (lt 1 ., F3F40 n ?). 9,A_ 00 5.64IF+00 3..37F+00

(



RE~O~4ItM NTtI dlO7 .CfnnrMlLnrS.PEVo (1/79j fATEv 15112i1R
ME7SET=GALLLAP, 76-80 PAGE NO. 140

TIME STFP NtlMFtFP 3. AFTFR PS YFARS F)URAT JON IN YPq TS... 5.0

jNUMHFP A NMEZNFAREST CO'AMIRITJY Xt 5.41(m. Y= -5,21(m. ?z J*pm, .I)T312 7,5KMo TRTYPF=10

.0 OO0CFRIQo aNm4ltfL 01135F OMWIr.MENTS COM'PUT1ED FOR THJq i.Pr.AtfnN. MpFI/YP

0 AE ATINA WHHOY PNEAV.LtNG LIVER wIflNFY RROICHI

I NFANT INHAI_ 2.81E-03 S.A1E-l2- 5.,76E-02 S. 32F-03 2. 47fi-02 0.
1- SJA! ~ ft~)I.iE-03 I iS7E-03 I .57E-03 t .57F-03S I .S7E-61 I.57le-oA

IfNFANT CLOW)O 1.07E-0 9  1.07F-0.9 1.01E-09 i.07E-09 1 (17E-09. tialr-09
INFANT VFG. Pin. 0. .. 0. 0~ 0. 0. 0.

OINFANT MEAT INC. 0. 0. 0D. 0. 0*0
PJAFANT MILK ING 1.S0-,O0? 1.44E-01 1.50lE-02 7.IPF-03 . 2.1ýE-flZ 1.50E-02

IN!~FANT .TL)T'AL.5 1.9aE-02 2.30Fl-01 7.4a3F-02 i.,0F.02 4Q.78FE-02 1.66E-02

A(rE PATHWAY WH.80DY PfNF AV4.LIlJNG LIVER K*IfNFY tRROs'cmT

NHl) HA 2.81F-03 B.AtF-02 5.76E402 5.32E-03 2.a7E-fp 0'.

CHILI.) rantIND 1.5 7E-03 1.57E-03 1.S!E-03 .5 ?F -03 I.57E-03 I.57E-03
CCIL CLOUt) 1.7-o.07F-09 1.07f-09 1.07E (19 l.01E-OQ 1.ft7EoQ
CUwItLLD VFG.. INC. I . 4Of.- 0; 1.67F-01 t.'toE-02 I.QIE-o2 5*q.9&-02 'I AOF.-02
CHIlI) MEAT ING ?.15E-03 2.70E-02 Z.t5 E-03 A.OSF-03 1.24t-02 2.I5P-03

(ICW1'JLU MILK INC. 1.36F-02 1.32E-Ot 1.36,E-02 5.15F-03 I.~E0 1.3&FP-02
........... .-- --- - .- --- --- --- --- -- --- --- --- --- --- --- --- -- --- --- --- --- --- --- --

*CHI(I TOTALS 3.42?F-0? M.isf-ol ft.90E-,02 3.S2F-02 1.tSF-at 3.14II-02

- ~ AGE PATHv#AY WH .ItQOy AnNE AVr-*LUNG .LIVER KIDNEY ARrP4CHT
-------------------------------------------------------------------------------------------------------------------------

* FFtlArFWQ JJ4"AL. 2.81C --03 $.R1E-02 5.7-6f.-0 *5.32F-03 2.47F-02 0.
TFE MAGfUR I"nlw.57E-03 1.57E-03 .1 STE-03 I.SE-03 I. l7E-03 t.S7E-03
T~el4Af,ER CODt07-Q 1*.E-9 10E0 1.07E-09 1.07E-09 1.07E-09

*tFFMAfjER vFG. f.Nr.. t.OPE-~o? t.3gE-o1 1.08E-02 1.4JF-02 LI.7 IE-02 iRF6

FMmArEQ FiEAT INV 1.56E-03 *2.OS,-02 . .SgF-03 2.93F-03. 9.5tE-0 ol ISF0

TEENAGER MILK INV 7.97F-03 6.29F-02 1.91E-03 2.71E-03 9.24E:03 7.971E-03

TFI:MAGER TTOTALS 2.lI8E-02 3.2AF-fll 7.9&E-02 2.69E-0? 9.21tE-02 2-19E-02

*Art PATHWAY wH.PEM)Y PONE AVG. ON G LTVFIQ K I ANFY ONH

-------------------------------------------------------- --------------------- -----------------------------------------------
APUIT IiNHAL. g.StE-(13 A.ISTF-02 5.76F-02 5.32E-03 2.4I7E-02 0.
ADULT w imi0o 1,57F-03 1.5?F.-03 1.57E-03 1.57E-03 1 .57F-03 t.57f-03
Al"ILT WWOI) 1.07E-09 1.OTE-09 i.OTE-09 I .G7F-44, .1.07F-09 1.07F.-0Q
ADULt JVFG.ING. 1-33E-0? I _6qE-61. 1.?LF-02, 1.56E-0*2 4.7tE-02 1.33F-02

*A0tIS T NEAT Pil 2.44E-03 .3.73F-op ?.44F-03 '.05E-03 L1tqE-op ?.44~-03
APIJI I MILK INV 3.80-03 U.06F.9? 1_845F-03 1.1104 3.A'lE-0, 3.8405-03

I Afil VTTALS 2.*10F-O? 3.1?F-0-1 7.8AE-02 ?.7 TF -42 8.AQF.02 .2a0



R EAInV~IINC MILL P1iNk I nfIEHLO.F0(/9 ATE: IS/12/81
14ET8FIT.rALLkIP9 76-00 PAGE Nn. ti~h

TIME STFP NUMBER 3. AFTERP 2S YFAPS DUPAl~flN JIM YPS IS ... 5.0

NIIMRFP A NAMF:NFAnFlST CU"mr'INTTY we 5*4km. Y: -S.2KM. 7: 1.2m, 01ST: 7.5(m. TITYPEC1O

T(ITAL- ANNIuAL. IDDF COMMHITMAENTS COMPUTED rnR "THIS LnCATFON. MpF~m/YU

AEPATHWAY Wk.8(opY ROME AVEG.L0NG LIVER K IDNVEY PRONCHI

4INFANJT IfNHAL. e.iA?E-03 8481E-02 S.77F-0? 5.34F -03 2.48F-02 4.110.-0?
INANT GROU~NDl 3.,99F-02 3.99E-02 3.99E-02? 3-.Q99-02 3.99E-02 3.49F-02

LN .11ANT Ct~lOUT 6.05E-04 6.05t-04 6.05E-04 6.05F-04 &.05E-04 6 OSE-0tl
JI1F ANT VE:C,.YNG. 0. 0..0 0. 0. 0.,
I NFa MT - MEAT ING 0ý. 0.1 0. 0. 0. 0.
INFANT wmxL Imr, 1.SIE-02 1.44E-01. t.SIE-02 7.13F-03 2.19f--02 1.51 F-02

INFANT TnTALS 5.83F-02. 2.73E-01 1.13E-01 5.29F-02 8.6RF.-02 9.66F-02

AGE PATHWAY w4.ffony ROME AVr..LlfNO I.VtR KIDNFY PRnNCwI

CHILI) INH&L. 2.02F.0 3 RA.IE-02. 5.77E-02 5.311F-03 2.48F-02 0.11F.!02
tHTILD GRO(Ifir 3.09F-02 3.9QE-02 3.0qe-o? 3.99E-02 3.99F-02 3.99F-02
CHILI) c .1.00) 6.015E-04 6.OSF-04 6.05E-04 6.09E-04I 6.0%F-64 6.05E-04

pCwILI) V FG .IG. 1.Mof-02 1.67E-01 t.L*OE-02 1 ..92F- 0 2 S.97E-02 1.t*0E-02
CHILD MEAT [NG 2.ISE-04 ?.70t-02 Z.I$E-03 4.06E-03 1.24E-02 2,1ISE-fl3
CHILD MILK. ING t.36F-02 1.,32E-01 I.36E-O? 5i.16E-03 t.64E-02 1.3&E-02

CHILI) TAYALS 7.Alf-02 44.SLE-oi laS2E-oI 7.42F-02 I.S417-01 t.IllE-GI

c) A(GE PATHWAY WH.RIM)y SOME A V~t'. LiJN LIVER KIDNEY ARknmCHI
----------------------------------------------------------------------------------------------------------------------------

TlEhJAGER INWAI_. 2..0IF-03 8.AIF-02 Si77E-0? S.34IE-03 2.41%F,-2 4.11IF02p

C)TIFFNAGER .Gpntwaf .3.99E-02 3,.Q0P-02 3.99E-02 3.99F-6? 3.~QQ-02 3.99F-07

TFEEJACFQ CniAinO 6.05F-04 6.05F-04 6.65ECoa &.05F-04 6.OSE-0L) 6.05F-0LD

TEENAGER VFr.JIN(. 1.0A F-02 1.35E-0*I *1.08BE-02 1 .43E-0?ý L.!?E-02. 1.08E-62

1) TFFNA7FQ 14EAT iNr I.511E-03 2.06E.-02 I SAF-03 2.94F-03 9.53E-03 i5E0
FI14 MILK 11,16 7.,97F-n3 8.29E-02 I.97E-03 ?-.72F-03 9.2sF-03 ?.91F-03

- - - -------------------------------------------------------------------------------

T.EFNAGEQ TO1AL-9 6.37F-02 3.67F-01 l19E0 t 6*SIFE02 1..SIF.-Ot 1.02E-a1

V, F PATHWAY wo.snfliy PRnMc AVr..LUNr 1..IVFf KIDNEY ppnNCHI4

Anti(T 1'JHAt . 2.RPE-OA 8.41F-02 5.I7F-02 5. 34F-0 3 2.49~F-02 4.11,F-02

ADIll T (mvilto 3.QQF-f? 3.Q02 I3q.O .09E-02. 3,QRF-D? 3.99E-02 3.49E-02

V. AD~iLI lflu) 6.05F-04 b.05F-0LD 605-' 6.05F-0hU 6.95SE-04 6.05E-04

ALTVFG. ING. t.11IF-02 I *69E-01 . 1.33E-02 t.56F-02. 4.72E-0? 1.33E-02

A 1)Ut.T #1VA? 1NG 2A1*F-fl' 3.21"o? 2.LD-04**5E03 1.V3O

AnDlt MILK ING 3. aaf-WdA 4.04F.-02. 3.ROF-03 t.1;F-03 3.11AE-03 3.8LDE-OA

-- - - ---------------------- I-----------------------------------------------------

my)lu At' TOL.2cof-02 -1.71f-01 i..IPF-0I h. 604-0? I.?BIF-01 1.01F-014

4



I7EcinNctiNc MILL RUN 7 cnFM~nEO(7/79) nT=I/28

.4ETSFYTOCLLtIP, 7h-40 PArE Nn., t42
TIME STEP NIJWRFP 3. AFTERPS? YFARS nUPATJON Tm yQ's Is... 5.0

NUL48FP 9 NAIAF.:NEARFST flPw~wIND .Cfm xv 31.8Km. YZ 4.0IcMo Z= -18.3m, UIqIT 32.jKM* YRTYPE=10'

40CFRI9fl ASNNUAL nnsiE COMMITMJENTS COMPUTED FnRe rTHIS.LOCA*T AN. MfmED/YP

AFPATH4WAY W'4.114(ly eflNE AVaj*uNG' LIVFP K~t)N*F BRONC14 0

rNVFANT INHAL.. 2.2?.E-03 7.0IE-02 4.9.3F-0 4.23F-03 *t.q7F-Oa
JNFANT Go0nAtm 1.6AE-ftU 7.EAE-04 7.6AFaE0U 7.6af-04 1.66F-04 7.68F-04
INFANT CLIIUD 7.OAF-t0. 7.RNE-10 7.A8E-11, 1.8AE-10 7.aAE-tO %64A-16
I NFANT VFG.ING. 0. .0 0. 0.- 0.
INiFANT MEAT ING 0., 0. 0. 0 .0
I!JFANT MILK *ItJr 8.711E-03 R.35E-O? 8.76F-0l 4.13E-03 1.2sr-02 8.74F-03

-------------------------------------------------------------------------------------------------------------------------------
1NF ANT tnTALR *I.17F-O? t.54F-01 S.A&uE-02 9*13E-03 3.QE0 P)0Efl

AGlE PATHWAY W14.BnDy pnsFlN AVAA.UNG LIVER VI(DMEY RPONCHJ

C"11-0 RINHA.L. a?E-.03 1.OIE-0? 4*.93F.09 ;.23F-03 1.97E-op 0,

CHILD) GqQOlnD 71.&AE-00 7.h~'.0G 7 6SE-04 3.68F-04 1.6AE-fa .7, 6PF-In

CH itL CLmin ?.RPIE-10 7. RF-1 18E-10 17.ARE-Io 1.8AE-t0 .REI 7.A8F-I~O 0)

C1410) VFG.JNG. $.t3F.03 '79.66E-02 8.13t-03 l.IIE-0? 3.46E-0,2 It. I3.-03

CHILD~t MEAT ING 1.Z5E-O! t1.s7F-02 1.25E-03 2.3SE-fl3 7.20E-01 1..ZSE-03

CHILD) MILK ING 7.QE-03 7.6SF-02 792E-03 2.99F-01 9.63F-03 7.'72E-03

:tp---------------------------------------------------------------------------- ------

CHILD) TnTALS 2.03E-02 ?.60E-01 6.73E-02 2.11le-0a 7.14F-02 st8E-02

AFPATHWAY biH.OODY AnNE AVC.LUPIQ LIVER tTIYNFY BRONCHI

.N NGR INHAL. 2.22E-03 7.01F.02 4.93E-02 4u.23F-03 1.97F-02 0. r)

TFEAACE9 GQOUND 7.68F-04 7.6AF-0II 7.,4F:-04 7.68E-04 1.69E-04 .7.6RE-04

YEENAGEO CLOUDO t.B8-iq I.AgE-: 7.AAE-IO 7.OBE-to 7.APE-10 7.BAE-tQ

TFENJAEf 0 VFG.JNG. 6.2AE-o3 7.64F-OZ b.?AF'-O3 UA.?7F-03 2.73E-02 6.2ýE.-03 t

TrENAGfER ME.AT INC 9.16F-0*i 1.1'E-47? '7.IE-asf I.7of-03 5'.5?I.-03. 9.IbE-fl4

TFENAGEQ MILK' ING 4.43IE-03 L3.RIF.-02 4. 3-0l3 I.S7F-01 S. 3612t-O3 *I.&IE-03

TEENACEP I'1TALS 1.JIAE-Il? 2.OQF-Ot 6.14f-02 I.6SF-Oa 5.86F2-02 1.26F2-02

ACE PATHWAY wH.gnfiy PO)NE AvG.L(INC LIVER KIDNEY FRnNCHI

AIDI, T JlHkAl. z.?.?p-A3 7. 01 -. O 7 4 .9 IF- 0? 4.23E-013 1.97E-02 0.

ADULt G0oiOf~ln 7.AeEf-o 7..6tF-04 7.6aE-04 7.60PE-00 7.69E-04 7.68F-040

AOUJLV CLOU 7.ARlin 7. 8PF- I I.A.AE-10 ?.RAE-t0 7*AAE-10 .Rk 1

AnlhJL t VFG.ImG. 7.714E-03 9493E-O? 7.74F-03 9. 05F -0,3 .2.7.3E-02 7.74E-03

Anflt.T ýMEAT INA I.11IE-03 I.A712-02 1.0112-01 Z.35E-03 6.9012-03 1..0IF-03

ADULjt IMILk lUGr ;.;)3E-01 2.36~E-02 2,?3E-03 6.9512-0a 2.022-ý03 22F0

At-ITOlTALS 1.40F-OP 2.11F-01 6.IL12-0? 1.7tF-o2 5.67F-02 1.21.1-02

C



% FCfnmlm=~c HILL Plitt 7 CDD)E=MTLnnspEvO (7/79) DATE=. 15112/81
NFTSFT=,rALLUP, lh-ft0 PAGF NO. 1483

TIMF STEP NtIMRE:I:R 3. AFTER PS YFAPS, DORATIOlN IN YPS IS... 5*fl

NMB)1FP Q NAMF=MEAREST fltiw~wIm0f cnm vu 31.8XV, Y= 4.00A. z= -mA3m. DIST= 32.IKM* T*RTYPE:10

TOTAL ANNI~IAL D00SF' CnMI4TTlJFNTS CO~mPUTED) FOR THIS LincAt ON, mREW/lym

'ACE PATHWAY wm.IlflfY RnNE AVC..1U1G t.I VER KxfNFY AP(INC4-1

I NFAN T INI4AL. ?.M-3 7.06E-02 41q.LIE-02 4.348E-03 2.01t..02 3.16U-02
INF A MT GROIINE) 2.31F-02 2.i1E-0.2 Z.31E-m0? 2.31E-02 2.31E-02 ?.31F-02
IN4FANT :CLDOUD S.SOE-Q*8 5.Sfle-0' 5.5O1E-Afl 5.50F-04 15.5f0E-OEI 5.5*0F.Ofl6
INFANT VFG.ING. 0. 0. 0.,0 0. 0
INFANT MEAt INC :0. 0. 0.. 0. 0.
It.#FANT MILK .INC 8.715F-03* 8.37F-02 6:15E-03 4S.21F-03 I .?E-op 8.15F'-0*3

INFaNT TOTAL$ 3.*86E-O? 1.78E-01 8.18F-02 3.??F-02 5,648E-02 6.4I0F-02

AGE PATHWAY wH.800Y RONE AVG*.LONG LIVER K(InNEY ARONCHT
----------------------------------------------------------------------------------------------------------------------------

CHILD) p4148., 2.248E-03 T.06F-02 LI.94E-OP £a.34fP,03 2.01E-02 3..I6F-02

CHILD GROU~n 2.wIE-0 ?.31F.02 2.311E-OP 2.34F-02 2.31E-0l? 2..IEF-0?

CM ILI) CLOUD 5.50E-04 5.950E-041 5.50E -O 04OE0 5.50FEaS.O-04 S.S.OF-0*I

HlDVFe..I"4. 8.16E-03 9.7qE'-O? s.16 -o3 1.13E-02 3.?E02 8.16F-03

CHILD lAEAT -INC t1.2f.-03, I.SFE-02 1.25E-03 2.40fF.-03 7.34F-03 1.?5F-03

CHILID MILK 146 7.93F--03 7.67E-02 7.3-3 3.05E-03 9..80E-04 *7.93F-03

- - - ------------------------- -----------------------------------

CHfl TOTAL$ 4.32F-~02 2.84E-Ot 9.0'IE-0? 4a.47F-02 .fEO? 72-0

ArF ~ PATHWAY .WHI30Y *RON.E AVG.I.UNG LTVER K(IDNEY RRONCHI

------- ---------------- -------------- - -------------- -------- m....... - -------

ftFNAfrFR INHAI. 2.211F-03 7.66F.-02 4.9BE-02 4d.34F-03 2.01F.-02 3.16E-02

IFEE4AC~EP GROnD ?31-0 2.31E-02 2.31E-07 .I-l 2.31E-02 2.3tc. '0

TEENAGER CLOUD . 5,50F-04 5.SOE-04 5.S0E-04 S.50E-04 5.50E-04 S50E-04.

TEENArER VEG.IN.G. 6.30F-0.3 7.BDIE-0? 6.1ot-63 8.41E-03 2.?SF-02 *6.30F-03

TEENAGE.0 MEAT INC q*20E-04 I.POF-op 9.20E-0*8 I 74E-03 S.63E-03 9.26E-04

TFFNAGEP MILK ING 486~O q*.82F-02 4.63E-0)3 1:60F-01 5.8SE-03 **4.63F-03

- - - ----------------------------------------------------------------- 
I-------------

IFENAr-EP TOTALS 3.77F-42 2.37,F-01 8.119F-02 3.97F-07 8.25Fr-02 6.71F-02

A G F. PATHWAY W~Rf"lhIy ROME AVS LUNG LIVER 0( 1DNEY PRONcmj

- - - - -- - ------------------------ ------------------------------------------

Aon 1- _t ------ -;qAI. 2. P 1F -rj&4 7..04F-02 4.948F-02 48.34F-03 2 .01F-02 3.16F-0?

At) OIL TGQ0I10,1) ?.311F-0,21 2.31E - 0 P 2.3tE 02 2: 31 F. 0. 2.31E-OP 2.31F-02

JAnULT CI..r14JD n S.PE-04 S.SflF-00 S5'IDF-o 08 S.SOE-oa S.SnF'-04 S 0s 5O- 0 (

AnIJIT VrrG.IMG. 7 .7*F- OA 9.87f-0? 7.76F-0 o0 .2if-03 2.71E0kf0 7.76.E-0l3

ADMI T 1MEAT TUG t.M?F-03 1'. '3F-02 I..482C-03 ?.AqF-03 1.0:%F-03 1.42F-01

AOIJLJ mlK~ PIfin.E-l .6E0? . P.?XF_0 f. h.64P-411 2.qSF-03 2.23E-0.3(

-- - - - -- - - - ------- ---------------------------------------------------

-------- ;ThTLS 1.7 SF-D?; ?3cF-0 t A..8dp _(i, 4.41F-0? 8.05F-02 6.66F-fl2

(.



"fRfnmmlMIC MILL PUN 7 CDDFmTjI..nfSl.EVO (7/79) DATE= 1512181
ME•-8FT=rALt~lP, 76-FO PACE Nn. 144

T.ItAE STEP 1IIMRER 3. AFTER P5 YEARS DL1RATInt I:N YRs Si.. 5.0

* NUMRFP 10 NAME• lEAREST rRAZING ARFA Xz .3wM. Y: Z.6sM,'Z: -w.85M, 1)1ST: .TKIlA IRTYPFC:O

0OCFPI9 ANN(IAL P11.E COMMITMENTS CnmPUTEn FOR THIS LOCATION. MPFM1yP
- -------------- --------------------------------------------------------------------------------------------

''AGE PATHWAY wH.ROoY RONE AVG.LUNG LIVER KInNEY BRON1CHI!

ItNFA4 1NAI. i'.97EO0 6.1OE+O! 3.02E+01 3.70F+00 1.71TEo 0.
INFANT I " UIINO l.oFo I.0SE+O0 i,0t+0 .osFEoo I1.OSE.O0 1.05E.oo , . +ooE4
INFANT CLnip 8.06F-07. A..O0E Ol.O6E-07 6.06EO?7 6.06E-61 4.06E-07
INFANT " VEG.ING. 0. 0, 0. 0." 0. 0,
INFANT MEAT ING 0. 0. 0. 0. 0. 0.
INFANT MILV IN I.SdE+O1 I.A7E+02 1..sE+O, 7.31F+00 2.20E+01 1.5UF+01

INFANY TOTALS 1.84f+01 2.OqF*O? 5.07F÷01 I.ZIE+0I 4.02F01 1.641F+01

ArE PATHWAY WH.BOOY RnNE AV.G.LUNG LIVER KTINEY .RRONCHT
---------------------------------------------------------------- --------------------------------------------------------

CHILO INHAL. 1.97E+0o 6.OF+OI 3j42F4OI 3.70F4O0 I.71Eo! 0'.
CHILD GROUND 1.0•E+00 1.0iE*0. I.OSI+00 t.oS.E+00 1.0oEs06 I.osE÷0O
CHILI CLOIJI 8.06E-07 8.06E-07 8.06E-07 8.06E-07 R.O6E-07 8.O6E-07
CHILD VEG. IfIc. 1.03E+01 1.70E+02 t.41E*01 1..96E+0- 6.0E+0÷1 1 .l3F*01
CHILI mFAT INnG 2.2OE.o 2.76F+01 2.20E400 4.150E00 .217F0.1 2.20F+00
CHILD MILK ING l.40E+Ot I.-35E+02 I.4OE+0I 5.29E400 1.70F+0O 1.4OE+O1

------------------------------------------ ------------------------------------------------------------------------------
CHILI) TnTALfI 3.35E.01 3.95E+02 6.57÷O|t S.38F +0 IOQ19F+Z 3.1sE+01

00 AGE PATHWAY WH.fODY RONE AVa.1I NG LIVER VIDNFY RHANCHT
------------------------------------ --------------------------------------------------------------

;•TFE•AFR 14'Al, 1.47E+O0 6.1tOE+O 3.42E,01 3.70F00 .7tiE+0I
TEEFIAGER GROUND 1.05F+01 I.OF+00. 1.0sE+00 I.OSE+00 1.05+00 I.OsfF+O0
TFFfiArEq CLMIID 0.06F-07 a.OAF-07 A.06F-07 8.06E-07 R.lE.-07 1.06E-07
1EENArER VEG.ING. .t.IE+01 1.3 1.F'+2 1.IIE401 1.46E+o0 4.93E+01 I.IIF+01
T-FEVAGEQ 0 EAT 114G i.&E+01) 2..IE+O0 1.,?E+00 3.04E400 9.7&t+00 1.62F00
TFEttAGER MILK 114g 8.1sE400 8.4PE4Of. A.ISEO0 2478E+00 9..E+ao00 A.15F+00------------------------------ ...... ---- --------- i ----- '----- -,-------------------------.---------- -.. --- ,,---

TEE&IACEQ TOTALS 2.3IE.+nl 3.0E+.02 S.61E+01. 2.52F+01 8.56E4+I 2.19F+01

.A GE PATH$AY. WH4.O.oY nNIF AVG.L.t1mr LIVER KIDNEY BRONCHI
-----------------------------------------------------------------------------------------------------------------------

ADL.T INHAL, 1.q7F+00 6.1F÷F+0t 3.42Et0 3.70F+00 1.71E+01 O.
91 ADPIT GOVIINO :1.OE +00 I.t.05FO0 0, lips÷oo I.0sEt+00 1.0%E+00 1.05F+00

AnDI.T CLOoD A.06F,07 E0,F&E-07 8.06E-07 R.06E07 8.06r-E0- 8.06E-07
A11IT VFG.IN(,. 1.36F401 1.73E402 1.36F+01 .. 60E++0 M.A•E*01 1.36f+01
ADnlftT mEAT il. 2.UQF+00 3.t1hE+0 2. QE+00 'l.ISF+00 1.22F+0t 2 49E+00
AnUl.I MTI.xK ItC 3.9!3E+00 4.16E+01 3.$ 33E+Ofl t.1,+On 3.SF+00 3.4F+o00

--------------------------------------------- w --------------------------------------- ----------------------------------------
b Anl T inIOA 2.31F+01 .I.0 .F+ .. 5.53F+01 2.61F+01 '.2)vFot 2.IVF+l0

I



R~ninNitiNC mILL OlIN 7 C0DE=MILf'OS,oEVo (7/7 .91 flATFU 15/1?/AI
ME3TALi.76-RtO PACE NO. 14S

. TIME STEP NllMAFR Is AFTFP P5 VFAR& . DUQATfnN IN yqS IS... 5.0

NUMIIFP 10 NAMFZNFA4FST C.PAZTNG AREA X;; *3km, Yu -.hvmM Zz -18.3m. 01ST: .700M9 TqtYPEMn.Jo

.. .TOTAL ANNUAL DOSE COMMITMENTS COMPUTED FflR THIS LOCATION., mpF.mIY

Ar'F PATHWAY WH.AnDY B014F AV'C.LIJNG LIVFP KIPNFY PRAOjCHI
----------------------------------------- --------- -------------------------------------------------------------------------

INFANT IN""At. I.9qlfG0o 6.IOF+0t 3.42E+01 3.:70F+00 1.71E+01 t.9?I.0

INFANT GROUIND tl.00EOI 4.00E+6OI 4.OOE.*4 0+01 4.00*0I @OF+01 'I.OOE+0I

INFANT CoD*.3-3 9!-3 7..9AF-03 %.93F-03, 7.93F-03 7.93E-03

IMF ANT VFG. ING. 0. 0. 0. 0. 0. 0.

IMFANT #4FAT INS ~ 0 s ' .0o. 0ý 0: 0.,
IJNFANT MILK. Ns I.5*,E+0l t.fl7E+02 1.50E,01 7.3iEfoo 2.20E.01 1.54IF+01

-- - - ---------------------------------------------------------------------------

INFANT TOTALS 5.?1F+.01 2.4AF+02 8.9TE*QI 5*11tE~I 1.92E+01 7.47E+Oi

AICE PATHWAY WH.RADDy IINE AV1S.L1NG LtVER KIDnEY PRRInmCHl

---------- ..... ------ ----------------------------------------------------------

C14TLD INHSL . 1.97F+00 6. 10F+01, 3.42F+01+ 3.70FO00 t.7¶Et0l 1.92F+l

CHILI) fl~un imo 4.06F+01 it*.0El tl0o .00E+61 4.04F+01 4.00E+01 il.00F+01.

CHILO ctll3IH 7.93F-03 7.93'E-03 7.93F-03 7.93E-03 7.93F-03 7.93E-03

CHILD VFG.ING. 1.t13E.01 1.701E+02 1.aE0 .6Ol.I+1 l.3fl

CHILD) MFAT ING 2.ZOE+0eo 2.76E+o1 .2.90F+06 4.15F+00 1.27E+0t R?ipo*+06

CIkILfl MILK INGý 1.40E+01 1.35F+02 . IAOE,01 5.29E+00 1.711FM0 tAO0E+61

- ~ CHILD TOTALS 7.2SF..01 4.14E+02 t.O'iF+OP 7.28F*0l I.UAF+02 R.9 F*o1

AIGE PATHWAY WH.Rtxnv ei AVC,.LI-ING KIE KI NEY 'AROncHy

- - - ------------------------------- !---------------~f--------------------------------

rEElNatFR IP4HAL. 1,97F400 b.toE+01 3+.112E+01 3.70F+00 i.71E+0i 1.92F+0I

Tf~tlArca GMOINfl Il.60E,01 4&.00F41 'j.OOE+fl1 4i.,0F+0 1. .OflE+0l 4,.00f+OI

TFENArEP CLOUD 7.93F-03 7.
9

3kE-O3 7AI3E-03 7.93F-03 7.93E-03 7.93E-03

TFEIJAGEQ MFAT INS 1.&?F.+00 2.llE.0t I 62t+00l 3.0lE~00 9ilbE.00 1.6.2E+00 (

TfEMEAGLQ 14YLK INA Fl.ISE400 8,WI4E0I .1351E-00 P.~.O 9.LI6f.0 8.15F400

tf'FNAtrFS TOTALS 6.29F+Ot 3.45E+02 9.51F+ot 6.42FotO 1.29;E+02 A.OtF+ot

Arf ~ PATHWAY W*fD OFAvr..LtUVG L IVFP KI(TOIJEY RROJCHI

AnULI It4IAL'. 1.97E+fl0 iw,.16F+0 3.'IPE+01 1.70F+00 l.7tE40I 1.9z1t01

AQJLT I I;Qosiin4.IFO 1 4 .fl0t .OE+Ot 4400F+01 4.OOE.Q1 4.P.I £.OOE+0 M00.0

AVULI I CLOIII) 7.931F-o 7.93E-03 7.9'LF-03 7.94f-0.; 7.93F-0l3 7.93E~-03

AnUL.1 VfG.tNG. 1-36.Ee61 t.73E.:0? 1.34E+01 1.60E+01 4.811E+01 1.36F+01

A£01111 MFAT ING Z. 49f.+00 3. 3(F+O~l 2.aqE*oO 4.15E+04l 1.2zE+01 Z.49E+00

AfUtT mTLK INC 3.A3F,00 4.161F+0 I 3.931+00 I .IAE+o0 A*SAE+oo 1.93F*000

A 1,1)1,1 TOTALS 6.21V.Dl 1.4qE+A2 49. 11IF ,Ol 6.5,IF.0l .I10 7.91F+01

A



P ~flM:!i=INC 14ILL PUN 7 CflDE:NIlLfnfl,QEVO (1/79i nATFa I5/12/st
h4ETSETznALLUP. 76-00 PAGE No. 146

TIME STEP NllMREP 3.1 AFTER PS YEARS flURATIrIN 114 YPA 19 ... 5,0

NIJUIIEP ItI. NANF~IrALLUP wo -20.4k(m. Yc -iu.gx,.q Z:c 0.OM, DYST. 25.2XM* IRTYP~wlO

4OCFU19O ANNUJAL OnSE CO#AkITTMENTS CnMPUTFO FORP THI5 LOCATIOn. 'APFM/YR

AG PATHWA~Y WH* fingy PnNE &VG.L(ING LIVER wIflNFY AROnmCHI

INF&NT INHAL., 1*67h-0O 5.2&F-o3 3:85F-03 3.16F-04 .7-3 0
JtJFA,,jT GRO&ND) t.,93F-04 1.53F-04 t.51E-OO 1.53F-04 f..53E-OO 1.53F-081

INFANT *VEG.ING. .0 . 0. 0. 0. 0.
INFANT MEAT IN; 0 0.. 0. 0.0 0.
INFANT MILK 1MG. S.TtE-0O 5.4?E-03 S.T7tE-04 2.6.9E-OiU R.I*E-04 S.11E-64

INFA~tr TOTALS.1 o 1.09E-02! 'J.S.AE-03 .5Eo 2.4%F-03 72FD

AGE PATHWAY wI4.pnfny ARUNE .&VO.I liM LIVER KIDNEY APRNCHI

C4ILO INHAL. 1.67F-04M s.;2E-03 3.85Ei03 3.16F-04 1.41F-031 0.
CHILD GROllmD 1.53E-04 1.53E-04 I.S3E-04 1.SSE-0I* 1.SIE-04 t.53F-OO
C"ILO rLnuD 6.Iftf-It 6.10E-l.1 4.10E-11 6IF11 6IEI1Aitt
CHiltD VFG.ING. 5.33F-04 61 31O-0.3 S..31f.-04 7.23E-04 2.26E-03 5.33E-04
CR.lLr MEAT ING a. I Emos t.0,?E-03 B.toE-05 1.53F-OU O..7oEmO4 .,FO

-'CUILO MILK INC. 5.17E-0O S.OIP:-03 S.17t-04 1.95E-04 6. SflF-0G S.ITE-ofl

COILI) TnTALS 1.45iF-03 I .!Af.-2 5..14E-03 I ..54F-03 ts.)q9-03 1la9F-03

cnAGE. PATHWAY WH.RODY RnNE AVrs.LUNG LIVEP IMY PNH
C0 -- - - - - - - - - - - -- - - - - - - - - - - - ---- - - - - -- - - - - - - -- - - - - - -- - - -- - -

ph ENArGR INI4AL. 1:.67E-04 9;.26F-03 3.65E-03 3.I*6E-0fl 1.47F-03 0.
.rFEM'AcER GaOnili [.SAE-04 1.StF-0u I.5WE-0O 1.53.F-04 I.S3EFOO 1.53F-04
TFFNAnFA c out) 6.tIO.E-t I 6.tfiF-11 6.IEPF-11 6.10F-II 6.IOE-11 6.IOE.-t I
TEENAGEQ VFI.XtNF.. 4.IPE-04 S. 1.4E-03 4,12E-04 5.39F-04 j1.7qF-o3 4.t2F-04
.IFENAGER MEAT INr. S.QeE-o5) 7.79E-04 5.98E-05 I.1IE-04 3.60IE-045itEo
tFffIAr.EQ MILK T*4r 3.02F-04 3.1LIf-03 3.021E-04 1.03E-(14 A.Slf-04 3.62E-04

TEENArGER TOTALS 1.09F-03 t.4SF-OZ al7RE-03 I.2aF-03 4.13F-03 9.26E-04

A f. P PAT14WAY wH*RI1Dy ROMNE A~Vr.I.UmG LIVER lK1nNFY 4nIJOCmY

bollf.rt INHAL. 1.67F-0l4 5 2F. -E03 3.81SE-03 3.16F-04 1.4n-..01 0.
ADUlLT GQftlND 1.53t-04 tI.63P-04 1.53E-04 1:.53F. n

4  1. 53E-04 I.S3E-94
ANIL T CLHIII) 6. tOE - 1.1 6.IftE-It 6.1 OE- It b.tO-l 610F-iiAlfE1 6.10E-It
AnillI VF G..,ING,. 5.06~E-0tI 6.,*UO-03 S.DAE-0M 5.91F-DOa ti79EF03 S.06F --04
ADULTJ ft FAT INC 9i*2PE-os *. .2ZF-01 9,2PE-fl' t.SAF-fd 4.5OF-DO * .?2F-Or%
Anip r PAILK. TuG 1'. OSE-11 t.'ii0 I .hE,-0O 4.27F-05 1.32E-DU t.OSE-0O

------------------------------- -------------------- i----------------------....m----------------------------------------------
*ADIJI:Y TOTALS 1.(16F0.3 1.061%-02 4.75F-03 I.?5F-03 4I.OFlD03 8.91F-04,(

C



C% REGrlHtnmiom MILL RUN I C0DE=M!L0OS9REV0 UtM/9 DATEm 1.5112181
METqFTzGALLIUP, 76-R80 PACE NO0. 147

TIME 87FP NIUMRFR 3. AFTER 25 YEARS DURATION IN YPS TA... 5.0

mUsoBER t2 iqAI4E:ALLlIP ve -20.4K". Ya 1.8M Zu O.0m. OTST= 25.2 KM, TRTYPEIO0

TOITAL ANNtlat. DonsE COMM4ITMEN4TS COMPUTED FOR TNT$ LnCAtJoPJ .1PFMIYR
..........................---------------------------------------- --------------------------------------- -----------------

eAGE PATNVIAY WH.iinoY . OME .AVG.LUNG LIVPR XIDNEY SPONCHI

IFIFANT INHAL. I.A3F-Ofl S.77E-03 3.90E-03 4.470.ý0G 1.90lF-03 4.46E-02
I NFANT Cnou~p t.60E-ol 1.64F-03 1.6SE-03 1.64FE-03 1.64EF-03 l.6'IE-01
INFA-NT CLOUD 7.83E-04 7.83E-04 7.4R.3E-04 7.83E-04 7.6';F-04 78.83F-04
INFANT VEG.ING. 0. 0..0. 0. 0. 0
INFtN*T NEAT ING 0. 0. 0. 0. 0.
I NF INT MTLKI( NG S.AAIE-OEI 5.73E-03 5 .86E-048 3,6SE-04 1.11PE-03 5.86E-04

---------------------------------------------------------------- ------ t--------------------- 32F0- ---------- r--------------- 2
INFANT TOTAL9 3.20E-03 1.39F-02 7.OE03 320-03 5.41E-03 4.76E-0

Ar.F PATHIWAY WH*RAD'V OmNE AVcG.LUNo LTVFP XKI)NEY PRONCHy
--------------------------------------------------------------------------------- w --------------------------- m--------------eCHILI),PNL 1.83F-04 5'.771F-03 3.99E-03 ii.47v-oa4 1.9or-03 44E0
CHILI) GRIOUND 1.64F-0 .3 1.6'IE-03 1.6'*E-03 1.64E-03 i .6LIIL-03. 1.64E-03
CHILD CLOOD 7.03Fw04 7.63F-64 7.83E-04 . .7.83E-04 7.R3 E-04 7.83E-011
CHII.D VEC.JNG. S.ntE-Oa 7.14F-03 5.72F-on 9..57E-04 2.91E-03 5.72E-Od
CHILD MEAT ING 9.05c-os 1.20F-03 9.05F-,oq 2.07E-04 6.3uE-04 9.05E-05
CHILD MILK ING~ 5.29F-OU S.PaE-03 S.pqr-oa 2..64F-04 8.'JOE-Oad 5.29F-04

CHILD. TOTALS 1.80E-03 2..IRE-tt? 7.61E-03 fl.30F-03 8.77E-03 4.82E-oz

A GE PATHmAY wH.1400Y ROOE. Avc.t2uNG LIVFP KIDNEY BRONCHI

TEFNAGER TNHAL. 1.83F-0l4 S%.77E-03 1;.99E-01 4.47F,-04 1.90F-03 4.46F-02
TEE.JArFR GrOUND I 64E-03 I..64E-O3 l.0- ..hPE-03 1.64E-03 1.64JE-03
tFFE4AGER C LnOU 7:83F-04 I.WI-04 7.83F-04I 7.83F-04 7.83E-.04 7.1%3F-04
TFENACER VE.G.ING. 4.33E-04 .5.63E-03 4.33E-oa 7.flAE-09 2.33F-03 4.33F-04I

O TENAGER fAFAT ING 6 4I7E-0l5 4.QOF-04 64.47E-O*5 1.50E-04 4.A5E.-04 6..4E0
TEENAGER MILK ING 3.0?E-0a 3.2SE-O3 3.07F-04 1.39F-04 4.68F-04 3.07E-0l4

I TEENAiGER TOTALS 1.41F-03 18l02 7..22F-.o. 3.87E-03 7.6tE-03 4.78F-02

ArE PAT-HPIAY wH.lint) Y snNE AV9.1-UNG LIVFR VIIDNEY BROnCsiT

ADULT INHAL. 1.03F-04G 5.71F-03 3.90F-03 al.47F-04l 1.90F-03 4.Ah.IA-o2
Af)Ill-T GrqJIjpII) 1.6a0E-03 1.ALE-c; 1.60F-03 1."OE-03 1.64F-4l3 1.b4F-03
A Q'UL T CL01111 71.83F'-04 7.A3E-04 1.8'-W:041 7.13E-04 7.8AE.-04 7.83F-o4
APU'LI veG..Ir,G. S.29E..$a 7.00E-03 S.20E-01 1.741E014: 2.3PE-fll 5.29E-OL4

' ntl, HE.AT for 9.W9-05 1.30F-03 R.AQJE-l'; . .07EFOLI 6.06E-04 9.8RF-05
AJ Ah, T HYLK T-NG 1.4t7F-0.13 1 .59E-03 Ir .t*7E-w0A 7.TE-O.5 I . 7&F-04 1.47F-04I

-------T TnTALS 3.3RF-03 I.A?F-112 7jtQv-oý 3.91F-03 7.43TF-03 4.74F-02



PEGIflNM'I'4 MIL'. IIJN 7
MET.9F12GALLO.P, 7s.-XtO

CO0F=MILoni.qEVO (7/791 DATE* 15/12181
PAGE NO. 141

TIPE .9TEP NIIMBEP* 3, AFTFRPS Y5VARS DUqATION IN YRS IS... 5.0

NUMRFP 12 tIAMF:.'lPPINGSTFAI) TR. PARK Yz -6.3xM. Y2 -7.7vM, Zz -4R.84. DIST= 9*q104, TQTYPEI0o

ilICFIRl90 ANNUAL nnflE COimmiTMENTS CnmPUTEF) FO'R THIS LncATinN. mPFM/YQ

AGE PATHWAY WH.RIflry 80%4F. Avr..LtNG 1. 1VER KIDNEY gRflNCI41

INFaNY INHAL. 6.416E-04 2.01 F-02 1.3AE-02 I .?tF-O 5.63E-13 0
I NF AN T GpfltiMO I 63E-03 1.61E-03 1..63E-03 l.63F-;03 *1 .611E -ol i.63F-03
IMFANT CLnito 2.86E-10 Z.826E-10 2.,86E-1f0. 2.86F-16 P.RAA-10. 2.8AE-I0
iNFANT VFG.ING. 0. 0. 0.. 0. 0. 0.
INIFANT MEAT 1NG 0. o..0 0. 0. 0.
INFANT: UTI.K ING 3.AIEF-03 3.46E-02 3.611E03 1.69E-03 S.I*9E-03 3.61E-0,3

INFANT IOTALS S.BQE-D3 5.63E-02 1.90,E-02 41.53F-03 I.25F-02 S2F0

t-a
N)

AC.F PATHWAY WH.IpO0Y snoiE AVG.LUNG LIVFR KjflNEY lRRONCNI

CHILD INHAL. 6.46F-al8 2.01F-07 l.3AE-0? 1.21F-03 S.63E-03 0.
C14TL n GROIINr) 1.63E-03 I .61F.03 1.63E-03 I .63E-03 1.63F-03 I .63E-03.
C" ILI CICIUV 2.86E-iifl 2.AAE-10 2.86E-I 0 2.86E-10 2.86Et-to 2.R6E-10
C14IL0 VFG.ING. 3.38E-03 oa-2 3.3At-03 4.552-03 i.4af-02 3 3BE-03

CIDMEAT ING 5.12E-041 6.44E2-03 5.12E-)41 9.62E-04l 2.95F-03 5.12E-04
C14I1-0 IJILK ING 3.26E-03 3.16F-02 3.24E-03 1.22F-03 3.98E-63. 3.26F-03

CHILD TnTALS 9.43F-0"3 ------- l 26 ---- 9.S7F-03 2.85Fw-02 87F0

AGE PATHIJAY w)4.anoY nOME AVI;.UJNG LI.VER KIDNEY iRnoNCHI

TFEMAGEP INHAI.. 6.46F-04l 2.01F-02 1.38F-02 1.21F-03 5.63F-03 0.
TFEPAI.AER C.RCMINO 1.6AE-fl3 1.61E-03 1.63E-03 1.6,3F-03 1.oilE-03 1.63F-03
TrF~fAGER CLllnh 2.86F-1.0 2.8&E-10 2.862-to 2.86E-10 2.86F-I0 2.86F-10
TEFNAErF VFG.ING. 2.60E-03 3.26E-02 2.6OEft03 3.3AE-03 I . I !-02. 2.60F-03
1FEf,'ArEQ MEAT ItIG, 3.76E-041 4.902-03 3.76E-041 6.97E-04 2.26F-01 3.76F-04
TEENAe';IR. MILK INiG 1.90F-03 1.98F-02Z 1.90E-03 6.45EF0il 2.22t-03 1.90F-03

TEENAGFP TnTALS 7.1AE-03 7.9of-02 2.n3E-02 7.57F-03 2.30F-02 6.SIF-.03

AEPATHWAY WH.HloIy t01 t#Favr.LUNtG t.IVF.Q kintJEy RRD*CHI
------------------------------------------ f-;--------------- ----------------- ---------------------------------------
ADIX T INHAL. 6.416F-041 2.01F-02 1.3AE 07 1 2IF-03 5.6,3F-03, 0.
AOiL T ~pOiJNipi 1.61E-03 1.63E-0J3 It.63E:03 I1.63F -0.4 1.63F-01 1.63E-n3
AOULTI CLInh'O 2.ahE-10 2.A4F-10 P. A6E- I ( 2.86F-10 2.84F-10 2.RhF-10
AN~iI I VF6.ING. 3.20E-03 *1.A72-02 3.2nt-01 3.71F-03 1.112-0? 3.20E-03
AI)IJlT MFAT ING S.9*0E.0I 7.s9F-03 S.P0E-04 4.&PE.015 2.u43E-03 5.80F-04
AJui r "TL'K IN'r 9.16F-04 9.711E-93 9.16F-flU 2.ho .F04 8.SSF.0*1 9.t6F-0LI

---------------------------------------- I ---------------------------------------------------------------------------
AbiJI. I TOTALS .1 .97E-OA 7lAtF-fl? 2.01F-OP 7 .78F-01 2.22F-0? 6.33Ff-0l



C' REGinln=IINC MILL PUNH 7 cnffiE=TLnnS.REVO (7/79) nATE= 15/12/R1METSET=GALLUP, 16-9O0 PAGE NO. 149
TIME STEP MllmFQ 3. AFTER 25 YFARS DURATION IN YRS Ts... S.0

NUMBER 12 NAMFZP:PRI:NG.TFAn TR. PARK X:- -6.3KM. Y2 .. 7w7KM, ZU -48.A4, DIST= 9-91KM, TRTYPE=IO

TOTAL ANNIIAL DARE. CvMMITMENTS CnMPUTED FOR THIS LnCATTnN. MPFM/YR

ArE PATHWAY WH.RHDY PONE AVG.LIiNG L!VFR xITONEY BRONCHI

INFANT INHAL. .. 5ASF-o0 2.05E-02 1.19c-0?o 1.30F-03 5.94E-03 1.07E-0l
I FMANT GROUNn 1.09E-02 l.OqE-02 l.oqE-02 1.09F-02 1.OE-02 1.09F-02

P IfIFANT CLUIIIb t.79E-0! 1.q-E-03 1.19E-03 |.79F.fI3 1.79E-03 1.79E-03
INFANT VFG.ING. 0. 0-. 0. 0,0. 0.
INFANT MEAT ING 0. 0 0.. o.

IN.,FANT MTLI ING 3.62E-03 3.47F-02 3.62E-03 1.75E-03. 5.36F-03 3.62E-03

INFANT TOTALS 1.69E-02 6.79F-02 3.02E-02 1.57F-02 2.39E-02 1.23E-01

AGE PATHWAY WH.HOoY RONE AVG.LUNG LIVEP KIINEY RgONC.HI

. CHIARD INH&L. 6..SE-q4 2.05F-02 t.39E-02 .I.30E-03 5.94F-03 1.07F-01
CHILI) GRDIItmn 1.AqF-02 .0O-E-02. 1.0QE-02 I.04F-02 1.09EO0 1.09E-02
CHILD CLtUn 1.79E-03 1.74E-03 1.79E-03 t.79E-03 1.79E-03 t.79E-03

C' CHII.D VFG.IN1. 3.40E-03 4.OQE-o0 3.40E-03 '.70E-03 1.4RE-02 3.40E-03
CHILD MEAT ING 5.IRE-04 b6S6E-03 5.1RE-04 Q..9RF-00 3.0&E-03 S.ARF-04
CHTt! -MILK ING 3.27E-03 3.1RE-0? 3.27E-03 1.27E-03 4.12E-03 3.?7E-03

EHILD TnTAI.S 2.05E-07 1.12E-01 3.37E-02 2.09E,-2 4.05E-.02 1.27E-ol

ArE PATHWAY wH.EIODY PONE AVG.LIING LIVEP KIDNEY RR1•NCHI
------------------------------------------------------------------------------------------------------ ---------------------

TFENAGER INHAL. 6.SRF-0O 2.05E-02 1.39F-02 1.30F-03 S.9LE-O3 1.07E-O0
. TEENAGER GROIONI 1.09E-0? 1.OQF-oZ. I.OQE-02 1.09F-02 1.09E-02 l.09E-oz

TI.FIJAGER CLOUD!' 1..QF-no 1.70E-03 1.70E-03 l.7QE-03 1.79E-03 1.79E-03
TEEMACE. VFG.ING.. 2.62E"03 3.2QF-02 2.82E-A3 3.50E-03 I.16E-02 2.62E-03

( IFFHArEQ HEAT IN(, 3.7QE-04 4.97F-03 3.79E-04 7.23E-04 2.3aE-03 3.7QE-0O
TFF'kAr,.P MILK ING 1.91E-03 1.99E-02 I.91E-03 6.68E-04 2.29E-03 1.41E-03

----------------------------------------------------- --------------------------------------------------------------
IFE'mAqEP TOTALS 1.42 E-op 9.ORFe02 3.IUE-02 1.RRF-02 3.4QF-02 L°2E01

ArI PATHWAY W4.IflDy Rn4E DV.I.AIING LIVER K ID)4FY BRONCHI

ADUI.T INHAL. 6.5PE-O 2. F 02 1.39E-0: t.30F-3 5°9F-03 l.07E-0!
AI)UI.J GROUND :I.OQE-f-? 1.o'Eeo? I.n9E-02 i.09F-.0 I.OQE-02 1.09F-02

C; A niOL I CLOUD 1.719E-043 1.79F-03 1.79E-93 "1.79E-O i.7QE-063 1.79F-03
ADIItT VFG. IN6. l.2i.-03 4.I1E-0? 3.21F-0l .4.0F-03 I.1E-O; 3.21E-0
AnLlT MFAT ITNC 5.9E-0* 7.70E-03 5.8HSE-04. 9.97E-O' 2.q93-03 5.85F-04

. AnlJLI MILK INC 9.17E-0O 9.74F-03 9.17F-0n ?.70E-0fl 8.63c-04 9.17E-Oa

An LT JnTALR I.SnF-02 9.17F-0? 3.I11F-0 1.90t-O? 3.4AF-02 1.201-01



•EnilMnti c MHLI. PlIN 7 CumflE=mTLr)ns.REVO (7/79) nAT.Ez .I1.t2/B1

METSET=nALLUP, 7h-AO PAGE NO. 1.0
TIME STEP NUMSFR 3. AFTER P5.YFAPS DURATIIN. IN YRS 18... SjO

NUMHFP 0 .N AMF:NAVAIr0 GRAZItG AREA X= .7yeA, YC .7KM, 1= 0.m, OTST= I.OKM, TRTYPE:IO

IJOCFRIQO ANNUAl. n[13E CO14M-4TMFNTS CfMPUTEr) FnR THIS LOCATInN. MRnM/yR

At-E PATHWAY WH.roOY ROME AVI..LUING LIVER RrI0*Y RRONCHI

------------------------------------------------------------------------------------------------ -----------------------------

INFANT INHAL. .72JF-0I S.3t|t00 3.2stT÷00 3.??E-01 1.149F+00 0.
•ImF A N T Ill[ .SbF T,0 . 1,. 54*,-01 I. 56F-01J I. 6F -01 t. 56f€-o 01 t.W5F- 0 |

INF ANT CLOUD 6.9,E-OA 6.96F-08 6.96E-08 6.96E-08 6.96E-OR 6.96E-08

I NFANIT V..IrNG. .0. 0. 0 . 0. 0. 0.

INFANT MEAT 1NI 0. 0. n. 0. 0. 0.
I4FANY MILK ING 1.16F+00 ItalEtO I.1E÷0O 5.A

0
E-OI 1.+AF.O0 1.16E-O0

--------------------------------------------------------------------- ......... o ---------------------------------------------

MFANT TIALS I.t.IQF+00 t.46E,.O '.50F..00 1.03E+00 3.31E+00 1.32E+00

ACE PATHWAY wH."nDY R"OME AVG.LUNG LIVFR K INFY BRONCHI

---------------------------------- -----------------------------------------------------------------------------------
muLI) INIHAL., .71F-O 5.3.1F+:00 3.2PF+00 3oF-01 I.'J9F÷00 0.

CHILD GpOIItfn 1. 5EF-0 i |..E-Oi 1.6-F-01 1.56E-.t I.56F -0 1t .56F-01

CHILI) CLOtif) 6.9,F-.0A 6.9•F-08 6.9AE-OR I..96F-OA 6.96F-08 6.96E-08

CHI.D VE-.G.I4G-. 1.08E+00 1:2E4O+ I.OAE.00 t.U7F÷00 4.95EtOo0 . .O8EO0

C"1I.j) fHFAT IN, 1.66E-01 2.0.AE+00 1.66E-01 3.12E-Ot 9.s6E-Oi t.6EF-0I

CHMI.0 MILK ING 1.05E+O0 1.6.E4,0 i I.OSE+0O 3.97E-Ot I .IE+O0 1.05F÷00

01 CHILD TOTALS 2.63E.+00 3.06F+01 5.RAE+00 2.46E+00 8.RAFO00 2.46F+00

A GE PATHWAY WH.AROnY RnONE AVt.LIJJG LIVER KIDNEY RnONCHT

------------------------------------------------------------- -------------------------ft--------- -------------------
TFFNArR INHAL. 1.71F-01 S.3IF÷00 3.22E+00 3.22F-01 t.tI9F.00 0..

TFEMA.E•Q CROIINlI 1.95•E-0I .i.56F-01 1.ShE-oI I .56E-Ot 1.5EE-O 1.56F1-O

TEENAGER. CL.ntiD 6.9F-08A 6.96E-OA 6.96E-OA 6.96F-08 6.96E-08 6.9&E-08
TEFJACEr VEG.ING. 8.37E-nl 1.0%E+0l A..7F-0I 1.10E+00 3.63E+00 0.37E-01

TEENArER NEAT ING 1.22E-0I i.S9E4O0 . 2?E-0 2.26F-0t 7.IAE-0! 1.22F-OI

TFEt"AGEP MILK ING 6.1'E-01 6.•E+Oo0 6.1SF-nt 2.00E-01 7.I2E-01 6.15F-01
--------------------------------------------- ------------------------------------------ ----------------------

TFF.IIACEP IATALS i.QOE+oo 2.3OE+0I *.95E+OO 2.OAtF+0 6.7•F+00 1.73E+00

AGE. PAT14WAY W.4*.HnDfY RnmE AVC.LUNG LIVER KIOnNEY R nmcHy

AOIII INHAL. 1.71E-oi 5.31EF0o 3.22E400 3.?2E-Ot 1.4J9F+O 0.

*ADUiT pnilmn I..',hE-O t I.qE-0t 1.56E-01 I.56E-01 !.56E-01 1.56E-01 4.

ADUt I CLOUID 6.96E-08 6.96F-OA 6.96E-08 6.96E-08 6.40,E-O 6.96E-01'
A nll: I vEf. rkIG. I . n FEnnn 1.3 1E+OI [ .oAE +On i.e•f +ao 3.6ýE~o ÷0n i,3E÷OO

ADoIJ. r ..FAT I14r t.Apf-0 2.49F+00 t.SRE-0l 3.12E-ot 9.16E-Ot 1.8RE-01 (

A011 I mTTLN INCr 2.q7E-nl 3.IhF400 P.97F-01 A.AQF-02 2.68F-O0 2.97F-nl

AnO)l T TOTALS i.*EtOFlO ?.?0+F01 nI.9E+Ofl 2.08F+0+0 , 1.67E00

(

(



0 *EGInt':U'fC MILL PUN 1 cflfEummt.Dns,REvo (7/19) nAYEU IS/12/gt
MET9FTvrnALLlJP. 76-80) PAGE Nfl. 151

TIMF STEP NUMHFR 3, AFTFP 25 YFAPS- nURATTOI4 11 YPR TS... S.0

NUN$FP 13 NAMF=NAVAJOn GPAZING ARE.A wt .7KM, YZ 70,7 O.OM. DISTz IDKM,9 TRTYPEVIfl

TOTAL AWflIAL, nn.E rnMMITMENTS CnI4131TED FOR THTS InCATfInNv WREN/YR

Af;F PATHWAY VPH.AVDY ROME AVG.LUNG LIVEP KIDnEJY RRONCHT

I NF 614Y INHAL. t.?IF-01 S.31E~fo 0 3..22E+00 3.27F-01 1.q+0 3.68E+00~INFAMT GDOUNDJjf 3. AE400 3.IAE+OO 3.IAE+OO . .IRV.OO 3 .IPE*OO 3.18F+000 INP ANT CLntin 1.l?E-02 1.P;E-02 ti.IEO 1 ~2E-02 1.1-z :?E-02- 1.12E-02
INFAN4T VP1.FcINS. 0. 0. .0. . 0. .. 0.
IN~FAt1T MFAT IN(% 0. .) ., 0. 0. 0- 0.-
I IMFAMJY MIILK TN'r. 1.t6F+69 1.11E401 1;. 1 6+0*) 5.fl9r-0I 1.6AE+00 1 .16F+00

------------------------------------------------------------------- ------------------------------------------------------
INFANT I OTAIS 4. s3F+P04 1.06F+01 I.SRE+0fl 4.07F+00 6.3SFOfl 8.03E*00

APF PATH14AY wH..InlY OmNE AVn.LU)NG LIVEP KIONEY ARneNCHI
------------------ T--------------------------------------------------------

eC411LD INHAL. 1.71F-01 5.31.F+00 3.2PE.00 3.2?F-01 1.4QF+00 3.68F+00

CHILI) GrpitUptbiIAI 3. IRE+00 3,tE . I $E*00 *3..IAE.00 3.16E+00 3.18ED00

C411-D CfI-01D I.M.2-oa I.12-02 1.12E-02 .. 1.12F-02 I.1PFEO2 I . l.2102

*CHILI) VEG.INIG. 1.08E+00 1.29E+01 1.ORE+00 t1.47F+oo 4.59E+06 1.OBF+00

-i . CH ILD MEAT ING 1.66E-01 2.OAE*00 1.66E-01 3.*12E-01 9.56E-01 .1.66E-01

CIDMILK INn I*tsF+00 I*O2F+01 1.:OSE+00 3.97F-Oi 1.2RE+00 1.05F+00

CHjI.I) TnTALS S.67E400 . 3.37F+01I 0.12E+oo S. 7OFtOO0 t.t-,E.0 94t7E+00

C'AGF PATH WAY WH.HI1Dy RONE AVG.LIING LIVFR KIDNEY AROfNCHI

-- - -----------------------------------------------------------------------------

TFFNArED INHAI.. 1.7tF-fI 5.3tF*+00 3.22E+00 3.2?F-01 1.49F+00 3.6RF400

* TF~tJAr.EP GROUND .5+D 3.IAE+Dfl 33.IAE.DO+ 3.1ftED0 3.IF0 .IRE+00 3.IAE..00

TFENArEO CLMUD I.1?F.02 t.ipi-02 1.IpE-n2 I.1PF-02 4.17F-02 1.12E-02

TIFEMA0R~ VFG.ING, 8.37E-01 t.4SF+01 8.37E-01 1.IOE+00 3.61E+0l0 8.37F-01

CTFEENArEq mEAT INC. 1.?PE-0.1 I.SQE400 t.22F-Ot ?.?hE-D1I 7.31E-ol 1.2RF-01

T.FEMAGEO 0MILK PIG 6. I;F-O1 4.4"E+04 6. 15E-0I 2.109F-01 7.,*?F-01 .5F0

- - - ------------------------------------------------------------------------------

TFFNAnFR TflTALS 4.9I*QF+00 2.AbQF,0l *7.99F+00 5.oS;F+0() 9.76F+ flf 9.45E+00

AtF PATHWAY *wH.400Y Rr)HF. AVGr.LUNG LIVER KITDNEY iRRONC141

AnilI T INI4AL. t.71E-01 S.iI.E+0f 3.a2E+Dfl 3.22F-01* 1.419E.00 3.6FtF+tl0

C) J)JI T C I I 11.If) 1.1 ?F-fl I .17F-? 1IE-o? 1.tE-D2 1.12E-02 I .. IF ,-n2

A nutT 'sFG.I'4G. I .03F+00 I A~ItF+Ol 1,03F+00 t.20E400 3.63F+400 1.03F40fl

,AnDLT REAT T~rG l.,ASI-o ?.'iQF~.CO0 1.8AF-01 3.1PE-at 9.17E-Ot 1.88F-0t

C Antli. T MII.K( 1w; ?.7-.1ivo ~~~-O A.6F-9? 2..%RE-01 2 97E-01

-------------------------------------------------- --------------------------

Af)kIj T TnTALS q4.%,RF+t) ?.7?F+01 P~i+f n 1?~ffl 9.54E+00 8.39F 00

(1



0 r.IGnN~itt-o IC l PUN 7
METRE7T--ALLUP, 14-40f

cnnOF--41L~flS,REVO (7/79) nATF= 15/1?/Ot
PAGE NOl. 152

TIME STEP NOIMRFR 3, AFTER 25 YFAPS OURATION TNt YPS IS... 5.0

NUMRFIR jI NAmF=NFYT NFARESI RFSTI)FN X2 ..OKm, Y= 1.3K#4. Zz 12.2M. (DTST= 1.31(M. TRTYPF=10

4OCCi#IQfl ANNISAL onDsE CflmmIT~mNTS CI)mPlTEiD FflR THIS Lil CATImN. M'RFM/YQ

AC~F PATHWAY W".notffY AnNE AVC.LUNG LI VEP ItTfNEy BRONCHI

JIFWANT INHAL. dJ.'*I-02 1.37F+00 8.7.5F-Ot a. 16F-102 3.42F-01 0.
* INFANT GQOUIND I .2SF-04 1'. 2 s -o. 1.25E-01t 1.25F-01 l.25E-0l 1.25F-01

Je*AIIT ctin .06E-68 2.06E-0R 2.06E-08 2.06F.-n* 2.06E-68 2.06F-06
rAI VGITN4,. 0. 0. 0. 0.0.0

INFANT t4FAT ING 0. 0. 0. 0. 0. 0
I JkfFANY. MILK IMG 2.97F-01 2.84FE.00 2.97E-01 t.33F-01 'l.11F-01 2.97E-ol1

INFANT lOTALS 4.6AF-Ot 4,.31E0On 1.30F+00 3.1OOE-01 9.1.7F-01 'I.21F-ot

AGE PATHwAY WH.OI1Dy ADnEm AVG.111NG LTVEP KID)NEY ARONCHI

CHILI) It4HAL. L4.41F-42 1.37F+00 8.75E-01 6.16F~-02 3.92E-01* 4..
CH4ILD Gmnut)tl 1.25E-01 1.25E-01 1..PSF-01 I .25F-0.1 t.25F-01 I 25iF-0I

OCHILn ctflh'D 2.06E-na 2.0&~F-08 *.7flEiEOA 2.06E-08 a.OAE-os 2:06E-08
CHItO VFG'.ING. ?.76E-fli 3.27E+00 .2.76E-41. 3.58E-Ol I.t3E+00 2.76E-01
C1411-D MEAT 1NG L1.t7E-02 5.IQF-QI 4..17F.-02 7.59E-02 2.33E-01 4.17E-02
CH411.11 m4!1 TNG 2.fh8E-Ot 2.S9F.O0 *2.68E-01 9.65SE-02 3.251-01 2.68F-01

------------------------------------------------------------------------------ --------------------------------------------
-JC"ILfl TOTALS 7.5SE-flt 7.RAAFlfl t.59E+00 7.37E-01 2.18E+00 7.10F-01

AGE PATHWAY W4.HnoD BOnm AVd.LIJNG LIVFR KTnNEY- RanNCHI
----- ----------------------------------------------------- ---------- ------------------------ i-------------------------------

TFFNAnFQ INHbL. M.OIE-op t.37E.00 8 7SE-ot A.I6F-02 3.82E-01 .0. .
TE ENAGEP G.Rfl(uNf 1.25F-01 *1.25f-01 t:215E-01 1..25E-01 1.2SE-01 1.2SE-01
TEENAGER CLOOD 2.06E-OR 2.06E-08 2.06E-OA 2.06E-OR 2.0&E-08~ 2.fl6E-0A
TEENAGER VFG.I*JG. 2*13F.-Ot 2.65E+00 2.f3E-O1 .2.67FE-0I 8 91E-01 2.13E-01

*TF.ENAGF.P 'iFAT INC 3.07F-O? 3.97F.-01 3.0?E-42 S.SOE-02 1:79F-01 3.07IF-02
TFENAGEO MYL9INC 1M .%7E-01 1.63E+00 1.57F-91 '.flRE-02 1.7%E-01 1.5*7E-ol

---------------------------------------------------------------------------------------------------------------------------
TFFKAGFQ 1'ATALS 5.69E-01 .4.17Ei.00 I .40E.+00 5.79F-01 1.75F+00 S.2s5E01

9ArE PATHWAY w4KnD$OY BRnEF AVG.Lt1'JG LYVEp. xInNFY BRONCHT
------------------------------------------------------------------------------ ---------------------------------------------

ADULT INHAL. 4.41F-02 t.37E+oo 8.7'5E-fl .8.16F-02 3.82F-01 0'.
~uin f~?OJ'~ t25-G 1.SFOh 1.25F-01 t.2SF-0l 1.29E-01 1.25F-01

A P )I.t n.D 2.06F-08 i). ohEm0A 2.06E06A 2.06E.0B 2.06E,01A 2.06'E-OR
Afi L T VFG.]ING. ~ .?-3.32V+0()* 2.62F-ol P.93E-ot R.9 2E-ol 2.62?E-01
AnUl-T HEAT INC q.7':E-O2 6.24FE-01 'l.711E-02 7.so .0-0 2.23F-01 4.74F-OP
Anl T)MI IN Hu M .50E-O? 7.97E.01 7.*5Fl-fl2 2..tF-02 * 6.61)E-02 7.504E-02

-------------------------------------------------------------------------------------------------------------------- w------
*b aiom- r TOTAtS 5.54F-Ot b.2?3E+0oo t 1. 0F +In 5.96F-01 t.69F+00 I OFl-0 I



(% REntamMN~jC MITLL RIUN I CIIOF.~m LnnS.REVo (7/79) flAT~m 1,51i21n
* MET3ET:GALLlUP. 7h-90 PAGE Nn.* 153

TIME 3TFP Nf9IMHWR 3. AFTER 25 YEARS OIJqAtTrOH Im YRs IS* 5.0

N(JNREP f'a MA14F =EET NFAREAT #OF'glFtl Xc -.OxU yu .1 .31u4N. to 0~.7PM..oTSTz *.1 .3i, Irypf.=to

TMlAL.ANNIlAt. onE cnmP4TTMEl4TS COMPUTED FOR THIS LncAT IfN, #ARF-MIY9

AGE PATHWEAY w". RrIDY *tnOHE &VG.I~uNG L IVER kYnNEY ARONCHI4

I NF A.NT I4HAL. 4~.41F-02 I..ITE+0O 8.75F-01. 8. 16F-02 3.14?E-01 t.35FO00
INJFANaT Grli)Nn 43.84F-01, 8A4-O.R.IF-01 8.4tE-01 A.RAOF-61 8.84F-01
INFANT CUP)ID) A.52F-fl3 A.S?F-03 8I.52E-03 R.52E-03 8*9PF-fl3 8.52E-03
IMFANT VF.Ifr. 0. 0. 0. 0. 0. 0.
IN4FANT MEAT IN(. 0. 0. * 0. 0. *0. 0.
[NFANT MILK( lNr 9.97E-01 2.RC4F*O0 .2.97F-01 ý1.33E-01 * flISE-a 2.97E-ot

INFANT 7nTALSq 1.23F;06 S.OQF*00 2.06F,+00. l.IlF+00 t.bRE+o0 2.S~4E+oo

A GE PATHW.AY Wsl.NDy gfnmV AVG.CfJNG t. tvEp K TnNE4Y MOCINCHI

CHILI) INHAL . L5.41 F :0; 1.37F+00 M.75f~-0I A.16F-02 3.R2F-fl1 I.ASF+00
CHILD GRoUNDll 8.RME-ot R. IUIEa-01 8.94F-01 fi.8IIF-01 B.OUr-01 &AEq
C14ILD ctLnmD A.5?Es03 a5.s2e 0. 9..54E-03 A.52E-n3 A.5SF-.01 S.SE-03
C.'4t.D * FG.ING. 2.76E-01 3.27V.00 2.706E-0lt 3.s9E-0.I i.t3Ee00 * .. 76F-0t

ICHILD mEAT ING fl.17F-1)2 5.20E-01 4.IT1E-O2 7 59F-02 2.33F-01 4.171F-02
CHILD *MILK' ING 2.i.AE-01 2.'%QE+no 2.6RE-fl 9.b64-01 5.1SE-0i 2.E.AE-0

rHILn rnfALS t.SPE,00 8.65F+00 ?.35f.00 A.50Ft00 2.95F+00 2.93E+00

eAGE PATHWAY W14.mnDY NONE AVC-ACING LtVER KiflNEY Q"T

IFFNAGER I JN44AL. 4.LI1F-02 .1.37F+00 A.75E-01 S.A6F-02 3 RF-Of 1.35F+00
*T.FFM~AGFR' (;OINIm) 8.84FE-01 8.9R11F-.01 9.94F'-01 1.4 jAaF-0 8.AIIE-0I .00

TEENACEQ CLOIJO R..5?F-03 8.5)E-fl A.q2E-03 A.52F-03 JI.5?F-01 8.52F-03
TFElAqtP VP'G.IRG. 2.15'ý-ol 2.6sE+ofl 2.13E-01 2.67E-01 8.92E-oI 2.13E-01

* IEEqAGE~p MFAT ING 3 .07F-02 3.97F-Olt 3.0F0 S.50eF-o2 1.79E-01 3.07F-OP
TFFNACFQ MILK XNC I.SM7-oI *.14'E*00 I.S1E-01 * .ORE-02 1.75f-nl I.51t-ot

---------------------------------------------------------------------------------- ---------------------------------------

AInIJIT 114HAL. '3.41F-62~ l.37+0O) A.75F-0l 8. 16F-0;.) 3.RlF-Ot 1.35F+00

AF)IILT liFAT iIG 4.7Ulv-02 f6.P'IF-0 4t.7.qE-op2 7.58C-02 ?.23E-01, 4.74F-02
UV'IIMILK I'm. 7.Sak-fl 9 7F. ?-flA 7.5'IE-07 6.IEO f. 6 AFl- 6 7 .s 0-?

-------------------------------------------------------------------------------------------------------------

1)1 Lfl C(TA5 Is S?I-00 7. oF*fit)l ?15F +ofl tAhF + It 2 a bIF + 0I 0 .. 62F+~00

ERROR qflMMARY-

FC) I1F



A-158



MILDOS COMPUTER RUN

WITH YELLOWCAKE DRYER,

YELLOWCAKE PACKAGING STACKS,

AND ORE PILES ONLY

A- 159



A-160



R nF 9C,110-St 3

km MAP ~ ' CI/YFAO PSTIF PA/SFC

fi. x tIi TH-P30 'Q-2.6 pmlo~1 PN-2224 1 SA FP. EXIT VfL SflUWCI N4AME

.16t~ .0p 2. 1 ? .00351 ?*.159F-fl 11. 42.F.-03 7.2F-6:4 .AE -oli I. 16F402 2007 3 0. UOF PILES + MIST?
S 0.00 0.00 1tA .;9 Onno1 7 . ok-02 1 AAF-0'I 4.1OE-Ils l.;.0i-j06 0 toot I 7.1 LEl+00 YL1LOnCAkE nRYER

3 .01 41.00 17.17 *00,10 .1.r-AA-0 2.?h-?POr 1.03F-06 b.i5ME-07 0. 10? I 2.Ohe+40 YFSI.UIWCAWIF PICCTNG

uIt'elI rhI'Al. ACTtVVrr!E.9 ~f. PCTt ARsICFl SIZPS ANn FRACIhANAL DISTT.RYUTInN
SET IjPANJTIP4 Twr1pt.jiJ qA0ltiM LFAD S4FT 1.0 1'.0 -).0 VPE

------------------------------------------------------------- -------- ----------------

P ii.33' A. 11 6tI.6E4417 1:.fA4g 2. tF+0? I t.ooo 0 (I00 0. (1 0.400 0.9no
h*R.0 IIi~? 1$F,0 2.IF+0 2 n~noo 1 000 0.00o 1o.Ofn 2.400

3 4 Oo.0fstot 3. t~~F+o I .I 7E+. 1:.,Aw+6? 1 0.0001 0: 000 .1100 .700 2.4000

PAOV.IC1.ATfJ Sn'JPrF %YPFetC-YH MlL TIPLITFP MIy TIME qTFP. 2 TIME ATEPOSI: lEtn FrflR 1`141. RIpJN
C SI)URrF TAIRFP 1 jTF.l P r.ATFP 3 ISTEP LI ISTFP S~ T5TFP 6 TRTEP 7 T~qtFO A IRTEP q TsTf PI o

NIs~1 5.00YRS GSOYS (.0iyI~s . 0.aOYAqS 4.60YRA 0.00YRS1 0.00VPR ().00YB 0:.Ooyp§ O.Oayps

CA.OE+0 t0)O,0 0 0. 0. .0. A..0 0. 0. 0.
2 .oo1uw~oO l.AO~lOF+oo 4). 0 .0.*o 0. 0
3 .OE0 .0.vnE~to0 o* n.o .o*0

AROIN r"QCF~TEl41HMULTIOLTEPI AY TIM4E STEP$ 2 TI4F S:YPO(SI IISFS FPn TfitS RUM
3nIJ~rF TStFP t ISIFP ? IliTEP i IA.TFP 4j T~E TSTSTF 6 TsTFP I I5ITFP A TISTEP 9 TSTFPIO

C .IUMRFR 5.00YRS ls~tooyI' ll.IIOYaS O.OOYRS 0.00vp.a 0.Aovps n . Iofyp.q 0 n n ya .8 .00ot"oy#'
--------------------------------------------------------------------------------------------------------------------------

I .0040 .000E400 n. 0.*0 0 .. ~. n

P .0n+r J.O9fE+00 0. 0. 0.0 .0

I Iow~on. I 1..OAroF4 +Do 0. n:



* ~ REInN=lINC MILL P1114 A COnE=F4LPnS.qEV0 (7/79) hlATE= 1512/81
.METSETerALLIP. 7h-fil PAGF NO.

IJfOINT FRFRU)ENCY T1 PERCUsT, 1ITQErTTVN TI.rOICATFS WH FRF. TNn IS FRI' FPEPS= .*37596., .20064, .22h03. .14370. n4116 .. 01246
C MPH N MINF NIF FfiF ESF E S3F 9 ssw 8. w j Pi WPJW NW NNW TOTALR

STABILITY CLASS I
1.5 .067A 05145 .06?83 .02.26 .0679 *097.1 .4452 n;)?b .07U7 *009? .079? .226? 113 17 t."M .045? A0565 1.2121
5.5 noat .034P .0411 .0137 .0411 .01179 .0;174 .0137 .0342 .0274 .0479 .1370 .05?2 .0616 .0274 .0342 .712110.0 0.0o00o 0.0000 0.000o o.0000 0.0000 .o000 0.0000o.0000 0.000 o 0.000.0000.0o 0.0000 0.0000 0.0000 0.o0oo 0.0000

C 15.5 0.0000 0.00o0 0.00o0 o.nooo 0.4000 0.1000 0.0o00 n0.0000 o.ono 0.000no O.onon 0.0000 O.q0no o.0o0o 0.00o0 0.0000 0.0000
2n.5 0.0000 0.0000 o.noo0 A.no0o o.o0on 0.00oo 0.0000 0.0000 0.0000 n.0000 0.0000 0.0000 o00non 0.o000 0.0000 0.0000 0.0000
28.0 f 0900 0.0000 0.0000 0.0000 0.000o 0.0000 *.non( 0 1100 0.00on 00000 0.0000 0,0000 0.0(1o0 1.0000 0.0000 0.0000 0.0000
ALL A 4.1089) .0907 .t0'1 .0361 .*IOPQ .1452 .0726 .A363 .to089 .0726 .1 7O .3632 .2179 .1f 34 .0726 .0907 t.9 22

------------------------------------------------------------------ ---------------------------------------------------ft,-----------------------
STAPUTTY CU.SS 2.
I.5 .4677 .1i72 .1733 .21n08 .2008 .092h .152 .17?0 .2477 .2407 .3027 .S9R4 .6466 29,A .3990 .1926 a.13S9
5.5 .?123 .0793 .1575 .1096 .I0O6 .0411 .06"85 .657: .233 o09o .1907 .2671 .301 .1370 .1371T .0753 ?.1711

C 10.0 oR82? 2 j .' 1 t7913 .01%3 .07S3 .02.74 .041 .0042 .0954 .l0R7 .amf6 .?466 .?2?60 .12,43 .083?? .01.222 *1.6231
15.5 0.0000 0.000o O.0oo0 o.nono 0.00.00 o.non0 0.0001o, 0.00o0 O.OnO 0.0000 o.o00n O.oo00 0.nno0 0.o0o O.n0000 0.0000 0.0000
21.5 o.no00 o.ono00 0.00)0 1.noo0n O.Oa 0.0nn 0o.n0 o.on .00n O.oooo o. .OOO.o0on 0.0000 n.0InOo 0.0000 0.0o0o 0.0000 0..0000
2P 8.0 0.0000 O.oo0. .0.0000 0.Ano 0n0 0.0o00 o.0ooo0. 0. 0.o0oo0 o.oof0 0.0oo0 0.0odoo 0.0000 0.000 o o.0000 .0.0000 0.0000

ALL .7622) .30-1 . ht.1 .11257 .4257 .1511 .1678 .:215 .0669 .,314 .6920 1.1121 1.1740 .cS61 .6593 .3501 8.6301
-------------------------------- I------------------------------------------- --------.......

STARTLTTY CLASS 5
1.5 .0098 .0973 .1300 .1329 .0994 .02?6 flt70 .0226 .0707 .0n4f .148? .2. .2112 .tns3 .0937 .0424 2.1273
5.5 .2397 .2123 .11i1 .3219 .tamt .05,8 .1ull .0soA .1012 .2059 .3156 .5411 .4012 .2671 .1301 .1027 3.6300

10.0 .2066 .1507 .1beX8 .3767 .2056 .0508 .0753 .(0190 .?740 .. 3136 .6S75 .97?6 .,607 . 3838 .1301 .095Q 4.8002
15.5 .o2o5 .O0n% .0274 .020S .02o .0onR8 .0117 A0hA .075.. .1712 .4110 .15?1 .31S1 .1096 .0474 .00664 1.7207
2l.5 0.6000 0.01100 .Onwt .0068 0Ao0o0 0.0000 .00468 0.0001 .0274 .03402 :IR9 .?466 ,nl48 .0205 .006A .006A .60242A.0 O.on00 Ooono O.Oo)O0.o~noo (loonno o.0000 O.qOnO o.OnOO 0°0n00 .0274 .0753 Olitt 06 O.nOOO0 0.0000 0.0000 .1506

:r ALL .o6057 .al08 1.ý047 ),Ai1o588 4202 1190 .1539 .1732 .6186 .41167 1.8126 2.*760 I.tRS0 AS43 .36m6 .2546 12.4442

-- -------------------------------------------------------------------- -----------------------

Oi STARILITY CLAS5 4
, "" 1.5 .1143 .014.1 . .1103 118t .014 .0533 .0181 .0838 .1715 .1631 .2240 .22A6 .1410 .0162 .038! .0419 1.7RO0

5.5 .p055 .1301 .20)59 .?173 .14/4 .OQ59 .AR5 .1907 .3002 .2740 .3936 .4110 .2sla .1170 .0685 .0753. 3.1439
10.0 .017 .. 3 4 336 .S890 .465A .t14 3 .Atq7 .3288 1.01V7 t.2877 2.0137 1.8t51 .9650 .34?5 .2 'A .507 I10.6166

( 1S.5 .3025 .?603 .2197 .3356 .QIJS .OA22 .170 .3082 .7055 t.o04' P.93380 3.2466 2.S79 .*6233 .3630 .1231 12.6039
21.5 .0205 .0205 .1061 .0479 .06A15 .0068 .0o74 .o07-5 .1027 .280o .5630 1.294- .41152 .16-4 *051A .0312 3.5133
2R.o .0137 .00%8 0.oo000 N .006 °) .0068 .oo58 .0o0A .tOP0 .0.4•? .069S .32?8 .452 .1164 .0209 .0137 0.0000 1.0955
ALL ( 1.110t) 1  .qnt 1 9.0oqtI.09t. l .3A8 .0285 .967A 2.315A 3.t700 6.7S1 7.0010 3.a6q7 1.3639 .7R,7 .42-0 12.7 ?qa

31A8W~rv. CLASS 5 0
, 1.5 0.0000 o .oooo o.n0oo o.o.n o.onoon g.noon o.0onn o.nnno A.00n8 o.onno 0.0o1o o.oooo O.non o t0ooo 0.o0no n.ooon 0.o0oo

5.5 .1027 .1918 .1149 .1575 .1.75 .215 .29 .3918 .4207 .301. .3a25 .o00 .1918 .0I2 ,0686 .0137 3.2603
10.0 .3011 .2AQ7 .P05S .2n5c .1781 .0890 .0751 .1712 .7408 .7710 .932 .7.671 .356? .20Q9 ,1096 .0969 S.5508

( 15.S 0.00(30. 0,00.•o a0.O0 ofi An100 q.00 0 0.0000 0.0000 0.n0000 0.0400 0.0000 0.0000 0.0000 0.0100 0.1040 0.0000 0.0000 0.0000
21.s 0.o0 0. no a.oIoo .00oA .8)000 0.0000 000 oa 0.08)o0 o.0000 0_0000 .0 .0000 0 0 0.0000 0.0 o00 0.0000 0.00o0t
29.0 0.000)0 O.oono o.0(1o0 0.0oil (I.0o0o 0.0 1olll is .00 o.4o o0 no.0ooto .0000 0.000o 0.0000 0 AA0A10 0.0000 0.0000 0.10000 0.0000
" ALL *1030 .011... .. 9.. ..... 0 .190 .. 246. ... OA2 *3430 1 ... .. 20f 1.01... 1..157 * .. 7 10 . 7 ? ...........1 1 * I . .. . . .A

STARTI.TTY CLASS 6

( 1.1 I.S412 I.37T0 2.71112 2Ol.o?2 2?.qc7 1 7173 1 .,2A t.7777 3.!127 1.7160 ?.p.272 t.85 I.tA . 6R7 .3385 .3T486 pg.2397
5. .62 35h2. 71)A I . 7?AO .03t5 .30;3 ."I) .7171 t1 .5A 85 . ;1o0 .1213 nA90 .210?7 7. 1 r,6&

* 10.0 0.A000 0 0.10, 81. O ailo 0. Atli)()n 0.( 0o Onot O.fnaft q.00•in A .00IV 0.00Am0 A.(iolno 0.o00oo A0.010o0 A0..oolo0 0.0000 0.0oo4o 0.0000

15.5 f0( ,0000 0. 00 90.0 o a00 .OOfl ft .fl A.0no0;) (8 ,0 o 0.0000 q.8.f8A0 0o08100 0.008)0 0.08.0A1 88a88A00 8.0800oA 0.0000 0.08000 0.0000
2.0 0.00(0 0.n,)810 A *000o 0..80n n (8,n1 000. I.008A 0no(/ AA4416 0o1.(io8o oi.00 01)o10o o o Oon00 0 .08 noo oI.Oo 0 .0 0o00 0.no0000 0.0000.

2A.0o A.08 .. 0 1 001,10.0000 o0,000010 I~fno1.no Oon 0n8)000 o./onna I 0p8l08 o0*0000 88.0000~nnl ~f 0.08800 0,00(0 0.00noo 0,0000 000

(. ALL 1.71D4 1.741? 3~15. a .3 S,6417 2.781771226639Q 217 .7S .85 ,7 .S2 a 07 03 530

--------------- ------------ -------------- m----------------------- m-------------------------------

j ALl, 0.7 124 1. A-48l 6. 1 9S 1 .6?d9 '.4t?91 ;Q 3. Pa141. 30011 1. n0,79 A. 7 1 il 7 . 194;1 I's. 47 49t.1491 9 01491- 1 ,79Q88 2. 4908 1 .7 237 99,94974

Q



Pt'ttMf0'=tC MILL RU1N 14 1fl1)fi::Ttnflp.RF.v0 (7/7Q) ~ 0AIF=. 1511218
fMETSUT=ALLUP, 7h680 PAGF Nfl* 3

~~~~----------------------------- ------ VII)1vTDIlA#. PkCFPTnP. LnCAtyflN 0ATA. 1 tO fCATInwq4ý ImpUit THIs QtIN -----------------
I LtltrAT I . N. NANS XfKM) V (Kw~) 7(m) 0TrTO(KM) TYPF I Ij!W4TIPH~ NAMFS X (KAftI YfK.i1 Z(M) U!STC1t4) tYPE

I .eriTH iflumOARY .410 Am a) InR 10 NFAPF~RT C(WAMINITY, 5 .x 7 -5.2t 1. 2? 7. it. to
.2 NnRT*4EAST BflUNoaqy 1.15 .O nA 3. (s 1.15 1o 9. WFARF.ST OONwIAII,!t rnk4. 31 .:A 3.QA m1.ta.29 32,.o6 I Q

I SUTHAS R~j1~AI . .t31A 3A.5A I.80 to 10 t5kAPEST C~bA1Ir.ARFA .3g.1-8.9 *Q t

4 5RitTgmwEST 89014(>ARY -.4h -1 M) -6. 10 1.45 10 It GAL4.1P -20*45 -10.477 0.00 25.22. 10
MS NARFST.E.SOFr4 ,O .1 .; 477 .52 10 1? 9PQTNIsIEAn: TR:, PARS( -6.2A -7.66 -4R.77 9 QI 16
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30.0-40.0 * 02 .8 0% A. 102 11.01?2 07 723 117 137 3A8 762 t176 396 1576 901 103f.. .
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IFNV1IpNVF.NTAt. *CfNCCN IRA TIOn F ACTOIRS
cr.jJrJFNtRATTI1'4 VACI141H FloD TYPE 'I?1 H-?30 . A-226 PI-2-1 0
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..3?F-01 -, 1.347F-01 ,IR89F.0t

1.1I9fiE-f I l*120E-4fl 1..127E-Oi
.9.2A6E-02 9.332E-Q? 9.360F-02

2.60SE-06
.. 718F-06

6.2U4E-06
7?396E-06
9.28L1V-f6
1.037E-05

I. OSSE.-95
1. 024t-o5
I .0208F-05

9.9 SF-Q6
9.7455-06

8.465F-05
S.01.5-05

.5085E-0S
2.*643F -05
I .063E-ps.
E• 382E-0&

3.5OBE-06
2.354E-06
It.143F-46
1 364E-06
1.:1oSE-06
9.179F-07

G(nnimn SIIpF.arE C1NCFPTRA.TInN5, PCT/M?
XRHQ. K i it-I i TH-2.30 PA-2?h PA-210 .RU-222 Po,.2IA PA-214 RI-2Il PA-21 0

--eee------eeee !ee -----------------------eee-------eem ee-------------- - ----- eeee-----------------------eeeeeeeeeeeeeeeeeeeeeeeeeeee
1.5
2.5
3.5

7.5
15.0
2.5.,0

15.0
115 •, 0

55.0
65,0

75.0

6.,qE4O3 A. Q93E+n?
3.43P-)+fl3 1.0840Ef2
1.9o>EOf4 S.62AF+al
t.trLa-E0.3 3.5.7E+Pt

8.3?RE+el A3.Ibaiio'
3.•86r+01 1.235E+P'0
1.675E0t0• 6..28OF-0I
1.075F+0I 3.853E-01
7063FO,~40 2.5W*9F-fl
5,•IhE+0o I,7.OF-O I
3.4? 1F+60 1,24sC-nt

I. 1.70E402
4.?27E+1l
?.226+o+l
1 .3675+O1
5.165'+n0
.1 1 w14-00.
4.903F-0I

1..5?Af-fll
I. fl?11P0

7.065%F-A
4.93nf-02

I.170E+02
2.?70F+Ot

1 .367F+01
5,1I655+00

S.9 2E -01

1. .?'4E-0 1
7 .Oh6E-02
4,.9;f)F-OP

I .17tE+02
4.271E+o0
2.226bFoI
1.367E+01.
5. 165F.o0

1.336F+00
4.903E-Ot
2.492U-01

I .24SF-0I

Ii.930E..O?

t.334E+02 1.3305+02 1.334E+02 6104p0+00
4.94.+Q 1
2.61RE+01
I .631F+oI
6.0 72F+00
I.870E+00
7,764E-01
4.393F-01
2.93nE-Ol

.! 19E-01
1 SQIE-O I

2.61RE+Ot

1.634E+01
6.8 7P+O00

4. ofioo

1.591F-01
I.P?4F-01

4I.9495+ 0
2.6.18E+01
1.6301F+0i
6.472E+00

7 *76*Lf -0
l4. 391IF-OS
P.930E-01
2.1 IQE-0I
1.S93E-0I
1.229E-01

2.00PF+00
2.665F 00.
4.1:36F+00
3..936F+00
4.39Q5+00
4.448F+00
0. £1oIF+.Ofl
4.340F+00

£1.2 74F+00
4.204E+00
4.1 32F+00

TOTAL nEPn3TTIfN PATFA. PCI/HP-SEC
YRfn, xm 11-23A TH-230 PA-226 P0-210

1.5

7.5

S'.* 0
35.0
ur5.o
15. 0

7.122E-05 3.1 33f-OA
1.6%2F-05 1.l4FE-06

1.23.1E-AS 3.67QE-07
0.1001-06 1IRh0
8.8f3E-0.7 3,.AOF-U8
3.28IE-07. I.1l'E-08
I.74'F-07 A*AR3(-09

1.I4AE-07 4.14I|E-09
7,•QV-'Qm 2.7Uqf'-09

%. 70,F -ORA *A9RE,1

4. t 7 3F -0e .. A26F-439

t..24F-O6 l.663F-06
0.S53F-07
2.371E-07
I.457F-07
5o502F-08
1.423E-0R

1.64PR-09
I .OqtE-I)a
7.42 7E-I A

5.953F-01
3.15hF-07
2.043E-tl.7
Q.7?5E-nA.

S•72OF-OR

3.0 71F-OR
3.? 1 7F-
3.0 6F-0A

2 .9A919-061



J

I

PEInN=IIhmJ, •lNCL rMLLWI A
MET89F.T--GLiLUP. lh-80

COOE=utIDSo.PEVO (7/7oi DATE= Ift!2/I1

TIME STFP HIIARFU 1, AFTFP 5 YEARS I'tIIA:TTfIM TN YPq I15... C.0

Cf)CE.PITRATlI?4 nATA FrMR Tl$E F I1)FCfl.nN. THFTA F4tJALq Q0.o I0Fr:EEs

TPTAL ATR rnmCENT.RATlfl.NIS, OCT/I, A.. tit.
XRHn. KM II-J3R TI!-230 PA-2?C Pp-ZlO RU-222 Pn-?18 P4-214 :PT-Pifl PH-2. Awt.

----------- -----------------------------------------------------------------------------------------------------------------------

C' 3.5

7.5
C' 15.0(-" s.O0

35.0

55-,.0

65.0
75Cf.

3.162F-03
1l.0QAF-O]

6..65AF -Ol
,.? I OE -014

1.AlOE-05.

.7 0 14F -0S

1. 72 3F-0.
3.42AF-04

P.71SE-ns
1 . 167E-o5
I qA5F-06

I.s6o7V-Oh

R.SgsF-01
3.951nF-08
P. A5 'IE-0
?.*071 F-08

1._017E-O5
14.31SF -01
2.3]oQE-n6

S. 5 F-n7

I .L5NE-07

3P21*3F-OA.

I 2.83F-OR
7.OIF7-09

9.329OE-h
1,493E- 06

4.90? F.0 .

1 .40.F-Ol
5.767F-OA

2. lo1.E-OA
I7.71E-O0
I .073F-O$

7.711E-09

1.177E+01
4.4nqF+00

P.790E+00
t .997E+O0
3.767 -0t
3.7h.71-Oi
2.020lF-OI
I . 3i46F-0 1
9.941 E,-(2
7. 771 .- 02

S..229F-02

I.tIPE+01
.72tE+o00

2.767F+00
I.PR9E.00
9.237E-Ol
3. ObqE-o I
2.0?tE-OI%

1.347E-0i
9 *9147 r-OP
7.776E-02
6.299F-02
5.?33E-fl2

5.277F+00 2.IIQE*00
3.149F*00 1.91.3F+00
2.153F+00 1.61sF+n0
1.59okF00 1.3J0F+00
.5'.2E-01 7.977E-91

4.677F-Ot 3.574E-01
.(itOF-Ol I.QA7F-O|

I..311AF-n1. 1.3143E-01
Q.477F-0? Q.977F-O0
7.ROAE-02 7.??PE-02
#.320E-07 6.347E-02
5.2%QF-0n S.776F-OP

I.432E-06 4.626E-05
2.647E-06
3.556F-06
f.205E-06
5.266E-06
5.A69E-06
5.939E-06
5.490E-06

5.8t6E-06
5.7 31 FF-06
5.63QE-n6

S.5414C.06

2.EIO diF-O-
*l.979E-05

.. B9OF-O5

.25RME-46
3.S65E-06
1.966eF-06
1.A23E-06
0.804E-07
7.677F-07
6.?25E-07
5.173E-07

GPl11.1*I SIIPFACE COrICENTnATIONS. PC1/NP2
SXRMQIr K" If-P3A, TH-250 *A-PP.4 PR-21 0 Rti. 2 PO-214 PR-214 R.-214 PR-p.0

----------------------------------------------------------------------------------------------------------- ; --------------------------------------
I,..2-.5

3.5

15.0
'I5.0

55.0
65.0
75.1)

3.7I5M.01 9.RI.IE+01 3.F7nE,01 3..7')F+o0 3.Ro70F+OtI .90)E+OA 3..724F +41 1. a6OF+41l laAOE÷Ol 1.00OF+01

Ioflu+DOx l.QhOE+lI 7.675F+00. 7.675E+00 7.67SE400

h.379F9,0? 2.0AF.01 4.7?h1,00( 14,7?61+o0 1.72h69.002. 1 3E40;? U.4 1 I +00 1.75Fn id76F+40 11. M,7F:+00

t.796E+tl Io.I0AE-+04 1.AIAF-OlI 1.61E-0i 1.61.9E-01

9.9,17F+00 2.08.&E-(t RI.193E-,o R1.q3F-02 8L.191F-02
6.449E-00 1.27AE-ftl 5.01 I.E-O2 5,;.01tII-0 5.04 lF-112

0.5919F400 A.4551E-AP 3.35oE-02 3.3'OF-02 I.350F-0-
3.phI-+QO S.90.IF.--? 2.304F-47 P.3OGE-Q? P.309-O
2 4. 1211 F -Ag I0 &~tter"? 1.6101-oa 1 .61 OE-At

4.76,2F+01
1 R,341F+01
Q.866F *00
6.P2PF÷00

73.414E -0 1

I .86F-0 1
1-.2AOE-OI

q.5091-O?
7.29'F-02
s.75141-02

4 .76PF:ol 1.4.762E+01

.R3aF +oI 1 1A3QF+Oi
9.a866EFl0 a .8661.00
6.Z?PkE+0 6.Z?2E+00
2.08RF+00 ?.4AAF+oO
7 .03111-01O 7.434E-01
3.2171-01 3.217E-01
1.8R6E-O| !.8861-01
1.2IQF-01 1.289E-01

.QoSO9F-O2 9..509E-02
7.29AF-O? 7.75AE-02
5.7sa01-02 5.1514E-02

6..072F-01
I I. ?E+O.

1.7+3Fo00
2.2.kA1+n0
2. IA R1,00
P.SIRF 00

2. 4q7F+04
2.06bF+00.
2.430F+00
P.3911 (n

?.351F+00
_,. . _ .

TOTAL. ItFPSIT:lN. RATE. PCI/UP-SRF
Xr14, K- II-f?3R 71-230 PA-226 PH-210

---------------------------------------------------------------------------------------

@

1.5

.45

7.5

p; F. .0"15.0

*S.0
4s.O
Sc,.*
AS . (

3.97sf -AS

3*iF -wl5

2. •09F-"O

I. ?of -191-0

2.>68-F06
..onoF-07
*.911.1-07

.1 .fl'41.07

qP6E.fl•F-
*5. 7oF~oA

3.963.F-"7
P.*0 . AL -4F17
I .*2 F.-07
4.758lF -08
I ;.M2F-oA
f.3701-eQ

I *3fbnl-nQ.

.?:A.OF- 10
586AF- 1O

1.551E-07
A 1.7 7E-4A

1 *571f-0 0

S. 33q -10.

2 460E-10
I .71 'F-tO

I . AE-O7

I .fka4 _F 072.3Id?E-0R
I.. 9'lE- A

I .P7?E-O'A

I .76PP -08
I .7?1F-A8
I *AA *F-fl8

1.O94EE-o6 a,.123E-07 5.117F-07



r Pl0.TfolIN:IC M6ILL RlIM R
HMETSFT=QALLIJP. 76-9.0

rn0lE:mIl.0(1S.QEV0 (7/79) DlATE= 15/12/81
PAGE Nn., to

TIME~ STFP WIBMOEP ji. AFTFP 5 Vro C~FITh~oJ(OT ORW 9 OMC~l.TEAllAS100W~nkfA TTnN TN yps Is ... s.*o A

r ~ PH0, M I)-~3RTH.-PII)TrITAL AIR, COlNCENTRATjfnmq.PCf/M3. AND V1-2 I1U-0W.

XPn 0 .p3ýT,1Q v-2 H-1 H22 P-t R24 P-1 K20W
1.5

7.5

5'a .-n
* 7..5

35.0

S bS. .0
75.0o

I . 'tlk51 -0 3
A. 197F-O0
4.917F-04
I .5511-04
3.*022E-05
I .05AF..05
S.629E-06
3. 5 SPE-06
2.406f -oh
1.7 1 SE0

1.256E-06

9. 133F-Oh

2.63RF-06
I .5071-06

5.1 oAF-fl?

I .00h83E00

9. lfkpE-riM

6.69?1-DOQ
4 ..456f-09

A. 7133E -1)

1. 40 1 E -07
T54AF9-09

£1 .*At I F-09
3~31 A1-09

2.365t-09
1 .-?1 11-09

1'..074E-06

P. SqqE-07
1 .64 71-07
6. 3R2E-08
1 .75;7f -OR
7.05S2E-09

1 .719E-09
1 .2&9F-09
q.0 3SF-1.O

53 h01+00

2. 141E +00
I .471E+00
7* jOSE-ill
2.9 ISF-ot
I .6021)-0 1.
i .077F-ral
7 .9AOE-02

2S.26f -n2

4,.234 F-02

*A..I 7SE406
;.5.961*00
2. l3AV+00
I .4bqF+00

0197F -0 1

6.260E-02
5.065E-02
4.237F-02

4I. 403F 400
2.560.;&00
I .746F +A0
t .2A9F+O0
A * 027E-I~l

8.022F-02
6.?91If 02

4.? 591 -02

I .oo0c+00

6.459E-61
2.849E-'01
I Sq6EO-0I
1 * ~lE -01
0.0011.02
63t1.tE-02
5.130E-02
£5 * 75 -0(2

.1 .5015F-06

.2.469F-06
3.1 701-06
3..659F-06%
41.419E-0l6
0 AOME-06
4 .9001-06

4.8201-06
4.7551-06
4.607E-06

3.7400-05
2.2641-05
I .60 .8F-05
1.2 11F-0S
6.611E-06

I .573it-06
1 .062E-06

6.18801-07
S. 029F-07
'a. 9OF-07

emir.) 5"UFArE *CnHCl'r4TRAT IlNS. PC I/ "?

.. '. KM. li-P.... TH-i.30 ...- 226 pR.-2. 0....-2?.2 p.. . .1. P--214 P1.21. P,-21 .

----------------------------------------------------------------------------------------------------------------------------------------
1.5
2.5
3 5
,1.5
7.5

15.0
25.0
35.0
1'5.0

7(5.0

2. 63A+0";0 t l.91 RE*0 1 5.591c,00 S.591 E +00 5..591F+On 1.207F.0l 1 .2071.01l
I. 3991.e'1 6.94 31F 0 .%3F! 2.523F,00 2.SI>0 Sa'23F+0 5.371F+00 S . A.711.00O~
7 .7P 4Es 4 3? .776E+00 I .37 1E +A0 l.37 11eF +0 1.371F+00 3.0h'i1t00 3.0601.00O
4.4321.44'? 2.404E+(10 S.439 IF-01 R.38 I E-ol 0.3R11.-Ol Z.0021.00 2.002 F*00

1.58,2 7.9311-ni ?.Qitf-q1 ?.Q1I1-oi 2.9.tIFwfl1 K.60L11-Ol A.6001-01
28001 1.77AC-At &.611111.n? 6.60111-02 #.60a1-Op P.986F-01 ?.986E-01

Q.97AE1i00 6.24SE-0? ?..3.?1-n2 P.12.32-OP 2_3201-02< 1.503F-01 1.S031-01
5.306F+.09 3. 1 SE51-2 1.179F-07 1.179F-07 1 .1 791-02~ 9. f.1 F-02 9.71to-02
3.3?QE,0fl V.Qq61-O p 7.IAM$1.3 7.1PRE -01 7.1081-.03 7.041F3-02 1.043F-02

2.261, 1F +o. I .201 4P.7851-03 o.705F-03 .4. 7ASF-03 5.43.6F-02 5.4361-A1'
1 .6 1 4k+ On "Q73F-0.3 3.?19M1-0n3 3.29RE-03 3.24AF-03 'a.35A1'-II 4.1154 -OP
1.103F1,0n 6. A1II1C-0 3 2..3 11 f- 03 2.31IF-03 2.3111-03 3.S07C-02 3.S07F,-0?

I.2107E +01 6. 592F-0 1
5. 371F+00
3,.0 6'W 00
2. 002F 400
4.604E-0l

2.q081-o
1.503F-01

9.711E-02
7,0413F-02
$.•TF.-02

3 501F-02
S.S071-02

1 .047F+00
I .344F+100
I .551F+00
I .8073f .0Of
2.034F,00
2.0l71F+00
2.066F600
2.Oa01,00
2 * OlF+O00
I .9835F+-00
I .953F +00

TnTAl. 'IFpn.MTTJM RATES, PCI/MP-SFC
YP140. KMN is.?30 111-231) PA-226 P14-pl0

'.S
P.5
.N.5

*.5
7. S

1-,.n
2S.0
its. 0

at 0
'54;.0
I'5. 0
7L- * )

A. 2191.-06

.9,3 OF -07

0 *P 6~7- OA1

3*71 03- O..
..?. 59F -Of

1.616F-07
7 *349fE-£I

3. 0 1 RE -AA
P.05 ?F- 04
i.1443F-09

1.03921-09
6.667E-14
3. 39flt- I
2.471F-tO
t . 5'4'E-10I

7 t 7 -1 I1

q.9571-00
Z.1.801-08
t . 4.OF -08

P.1011-09

?.UOi0E-10

I . ?S6F- I R
7.657F--11
S.09RE- I I

3.'4E.?-l I1

5. 3081F-0 A
P.691F-fla
1 .9()qf-OR
1 .750F -Oa
I *sAAF -09
1 .503E-O0

I 0'F-08

1 .4 itF-OA'

I AnV0



ErFjni,1=Ih11C .I1.. l1N A
METS~l-r,JL1.lItm, 7I,-po

Cfll)E --HI t. nR t PFVA r (7/79) nArF: 15/12181
PArF ma. it

TTMF 3TFP NI1t4HFP 1. AFTFP 5 YFAQS OURATTnM IJN YPS TS... 5.0

rIfCftHNPA'Tr3" DATA FlR, T'F W OIHFCTI)N, THFTA FrIIAL3 270.0 DFl;QEFR

TnTAL A.I' cflnCUEtTRATTfINIS. PCTl/M•3. ANO :Wt.
X'QHo. KM -. T:-23n 4,-2.2 PFI-210 RP-2M PO-21 8 PH-PI- ARl-|a PH-21, WL

*3.5

7.5
C 15.0
?5. 0

$5.0

:C'+ 75.n

I .5?'oi-n I

2.,6s2E -114

I . I I n -_05

3.Oh2F.-.6

1.;35sF -oh
9.627F-07

8.11 lIt-Ala

4., 4 70F-0l6

P. hh6F-U6
A. I.03F.-O7
I. 3MIF-07

?.1IoF-oe
1 .216F-OR

4.,- RF-09
5.QnF-fl9

5.'•QE-nh

I .507F-0)6

1.OSOE-oo

3.Z47F-07
2.552E-07

7•7 3PE-oQ
41.175F-09

1.39nfE+O0I

1.439F+00
6.O0&E-01
3.277E-01
?. 95f.-O-l
1.62•3-01
1 .P I IE-0 1
I .012F.-10
!.6.IF-02

1,376E+01
6.4LqE.+00

a.OIRF*Ofl

7.9H3Af +003
1.43qF+0o
6.05n4-ol
3.7l279EO

.1 961E-0
1.62.F-01
1 .. P721-fit

I.033F-01
R.607E-02

3.287E-41

2.20%F-01
1.632E-ol

I .038F -DI
8.652F-op

3.RlAF+nn 3.368E-06 6.sas5-os
3.P64aE,0 5.314F-nh 4.3381-05.
2.714F+00 6.807F-06 I.IsUF-05
2.220E+O0 7.46E-fl& 2.4?3SE-05
tý.31?F4O0 9.6OF-OE-6 1.350F-OS
5.9%6E-01 1.033E-05 5.697F-Ob
3.2RSE-Ol i.038E-o5 3.930F-06

,?HllF-nl 1.026,-os ?.169F-O6
1.63RE-ot 1.0,2E-O% 1.606F-06
1.283E-ot 9.96OE-06 1.2r.lE06
I.00'F-0 9.799F-06 i.021E:-O6
A.6mhE-02 9.639F-06 0.513E-07

.GROII•NI SR PFaCE COnICEMTRATfrnfS, PCJ/11?
-Ri-- - -Kt4 -- -A- --.. TP6-- Pi ------- ---- P--- -18 Pk,-21- ---- -214 - A--21- n

I .5
2.5
3.5
4.5
7.5

t5.0
25.Q
35.0
4o5.0
5S.0
15.0
75. o

Q.b617E+443 ?.AI F+('1 *.apIF+Q00 7.3?IE÷Oo 7.121F+00 1.432F+01
2..69E +03 I.n .*30+nl 1 6314+00 3..3qF+O0. 3.63qE+00 f. TUTEt+o
1.' +n9F.03 ..6 5f.+,0 2.003E+00 ?..00Ev+Io 2.001+00n 5.lAbf+0o
8.5f +QpO 3.' 6F + fP ' 1t#•O A FI+EnOO , 4 1216E+00 34463AF00P ,47F * OP I.lO00E+An 3.98SF-01 ].3.9SF-! -A. 08SE-0 I t.53FF+O00

1.718,+01 2. 1'OE-nft 7.907F-q2 7.007F-D2 7.907F-OZ 5.R21F-01
In1-017Ef01 6.76'E-n2*2 2.519f-"2 2.519F-Op 2.IlqE-n2 A.AQFF-Ot1l. Q";,+off 3. i5.E -(i JI .21Pf 0? IPl;?E- 02 1.?IF-O> . 1 -i

2.A7E,0Ol 1.9I6E*-Of 7,1,1'QF3 7.14'IF-oI 7.149F-03 1.359F-01
I . 7RF-00 l.777Ec-n] 4.A*43E-03 4.4AaE-IP3 4.643F-03 7.n.s4-ot
1.27AF. Of) 1.001o,-Ax 3.1 32?F-*33 l.1 3?F-03 3.1 3PF.-fl , *3.1*31-32
q.07 31-0p1 5.7 7713 -rl % .149F-1)3 2.t'IqF-113 2.149F-03 7.0.321-OP

I .A 3 2E +0 1
It. 7 hi 7F*0 6
S. fAhF+0O

1 .53PCE+00
S.SAP82.-01
2.8Jl9F-01
I .^61 F- o
1.15PE-0t
I.o5aE-0t

F.493F-O?
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FI:•PfnllIE PATHI',AY 1.,1 CLlhi FXPYORF.0 OQnRAN JS "N..FrlIny

n(41FS SH{1f,04 ,VN RFIt A£RV A'4NIJAL PnfPULAT JON oI'sE CnMMtTMENT.q. PERSONf-PF4 PFP YFAR

XRHn XQH1 XHn YPRHO) XPHO YIHn XRHn XRHrl Xl•Hi) YQQ XRHII XRHD
O IRFTTIlN 1.9 2.5 3.5 Is.5 7.5 15.0 25.0 35.0 415.0 55.4 a5.0 75.0

------------------------------------------------------------------------------------ --------- --------------------------------------------------
S2?.7fE-4$ 0. 0. 8. R.7?OF-01 6.8A1!E-04 Z.'q9tF-0 .l,.F48-0a 6.15SE-04 2.21SE-04 1.762F-0a 4.859E-05

*flF 0. •l. 0. 0. 4.6lf0F-04 2.035F.-0a4 3.3OE-0O.8.670.E-0S I.9'.1E-05 2.0F-04 2.467E-04 2.*Q33E-05,
F 0. n. 7.n"2F-O" 0. 1..775E-04 2.71 3E-04 4.775E-04. 1.77,33F-04 '4.607F-06 I. OSF.-05 l.3..F-flia 3.?93E-04:

C FMF 0. 4. 3.585F-0a 0. 1.4OtF--41 9iaft7E-Oa 5.;75E-04 P.6hIF-o0 1.882E-05 0.733E-05 9.*9qF-015 0.
F 0. 0. 0. 0.. A0.107F- 03 5.342F-04 5.2.2F-0a I.63IF-02 9. tR1AF.-0l 6.fl8OE-o0 6.670F-Ar-, 6.QRAE-05
F R F n. . 9.5,1 7F-A-5 3.A84F-04 1.A8F-04 3.?.4OE-04 1.930E-04 3.3UoE-04 1.53 F-04 A..lo3f-n6 .*.742E-05

.. 0. 7.313.F-4. 3.767t'-n5 ?.743F-04 1.479E--05 I.Dh?E-041 2.*75p-04 ?.44itE-O4 3$.AIO-05 1.4SBE-4t. I .00E-03
S.- 1 n. 0. A,%?tF-0S 1.2611E..M4 t.tT7F-04 1 .1 87E-0.- 6.74OE-OS 4.847F..-5 3.051F-05 2. Q3E-05 I,.392F-65 A.323E-05
.9 01n.: Z.00F19F-f4 t..5E67E-04 1.12QF-03 &.buSE-05. I . 62;-1a t.?.59-oF- 4.I4SE-06 1.OIIE-05 0.

".w o 7.?5IF0LI 1 .4n0F-nJ P .22hE-04 t. .7RF-0I 1.12RF-On3 .6 t F-05 t4.564F-04 3.11 E--04 1.051E-04 3.328F-04 3.29@E-03
4h 41. 0., 0. -. 534r-04 1*.5.71f-03 2.23•F.•04 3. 38OE-02 I.726E;-05 ?.4171E-Oa 9.6I17-04 ?787F-04 4.3RI4E-05aIR I.OQ E -O .)3 .lMl-04 0 0. to ..6o)7F-0. 6.9&,qF-On 4.9.39FE-02 2.n9.SE-03 6,.0 22F-04 |.n99 E-04l 4.fSOE-flS 3.3.74E-0S.

k n ,. in. 0. 0A. ?.2710-0(3 9.731E-(,6 .. 71E.-03 9,,59SF-4 I. 139E-01 1.333F-03 5.S9fE-o5 1.6E5SE-05
,! 1, n1. 0. n1. 4.3,Af -04 .I2lAF-0$ 2.926E-03 Z.2*48F-03 2?01SE-0O I.A6QE-03 3.206E-05 2.739t-05

4 0. 0. 0. a1. 3. $ R1 A-0 3.?29E-04 Ar0 17F-04 5..iIRE -0U '.04lIE-OA 7.238F..-0 A1.7A4F-n4I 1.957E-0S
C NNW 1.1.nEE-o$ 2?.S7 0F -0O 0. Q.I,1nF-nfl l,.79TlE-fLl 3._.ROE-04 2.Q41F-041 ?,.1 33-04 2.°2841-fl1 .7. 830E-04 4.143E-n04 5.994E-.04

TriTAI. I)ftqF rfnlmT.,4TMf T q I. T.706-O! PFQSO•lm-PFm/yR
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0TTmE STEP NtIM~4F- 1. A1F0F S YFAP.9 RURIAT1111- TP' Y P 9S. t R 9.

C-.XPFPIIPF PAINrVAY TI VFr..!N(l). FXrDQSEn fl~.AlhIq 104~.P(InY

uOR5E51 myi~f.i. firi A4RF ANNUAL PnPtILATTInM DOSE Cntim41TMFNTS, Pt~psfN-pFv PER YEAR

il OIPECTvI,(IN ~ 4 . . . s0 2. 1.5. fir,. 0PH ssP1 6S.40 .

Ms R.PhE..Oc1 7.dihE..O5 5.79;.F-nq 4..4,fLF-O5 I.PODFl0fl t.1.(12E-04J 1..672E-05 9.OFR2F-D5S 1:. IQE-014 1.I119F-04 I .?37.-no 1*3S5E-D it
NMm fi.?fIF-I)5 %.?'46j-.TO% ".0)690-015l 3.20'IE-Al5 9.IA 9E-O5 9.09IE-OS 7.flo3E-o5 6. 717E-AtS 6.9SlE-O'5 7.35OF-05 I.MF7-fl5 8.26'E-O5

FMF 1.599F-04 I I.81*-04 9..flO IF-S 7. 1OFn-9r5 2.o10 F-VI Z.143E-04 l..S517-015 I.4;04F-04 I.4 t O-04 *1 . 440E-04M 1,.4A3E-f4 t.53WE-04
7.2ijRE-Or S. 6t1?I--ls J. it v-wol 3. 19I-os I.IltlF.-0' 1.OPIE-0'I 7.AM51E-OS 7 .372F-oS5 7.4'7SE-05 7.ThUF-OS fl.I 6v-OS 13. n74E-OS
P. 96 2Oh-0c; J. I IF-15 t1 i67Fm-os I : I63F-Orv 11.92LE-05 3. qIP~E-Ir. 2.9 71L-05 ? .711iF0F5 2. 7t?E-Or5 2.755F-05 2.A?OE~P -(%S2 9E-OS

';F I SS;)F.-OS t.P2il . -05. 9.tjiýF-flb 7 fnj F-04' ?.$E-52.'-OS?.~Fo 2.0?AF-O5 1.903F.-OS 1.9O?E-o5S 1..9'5F-(15 2.005F-415 2.0715V-05
IAF t .24I9F-115 0.69I)-Or; 8 .? O-OAh 6. I#hf -116 1 R'5F-nS5 I .802F-O i I .LI1F).-05i I .45. S-DS I ;C;?E -01 1 .E6%F-05 I .81OE -05 1.936E-05

S .I''EO5131~-5 .6~f51.9,Vf55.49QF-OS 95.?41E5, LI.29QF05 4.412F-05 a.1:7E 1t-9R 2F-OS S.?0-0 5.A8RE-O5 6. 1i63-O5
qS 3.5inhF-OS .4.1 43F-0'4i 2.05Sf-n5 t.403F-flS S.oq7F-OS 4~. i7 0F - 5 A. ?'55 E-OS 3.9451E-05 LA.364E-05 Ll.8S7E-05 5.370E-flS; ;.886F-Os
Sw &.;)I 7.-05S. 5737 -015 4.E*'0Fl.-'S 3.41 >F-OS; R I 7-()S 7.54oE-OS f'.S3'IE05 4.947F-09 7.QI.0,F -05 I.95'I-05 I.no8BE-nh1 1.116E-64
w51W 5.tICF.-OS Ah.4AfF-05 3.595F-flc. P.774F-flS 7.129E-os, 6.a'2E-e5. r..3AF-05 5.683v-05 6.36RE-o5 7.t'53F-OS 7.93OF-05 8.?3OFl-0S

Cw 6.5?SF-05 6~.079F.-05 d .7 12F -05. 3.6?tIE-05 Q.321F-fli 7.5n9F-Os 6.5V'IE-flS .7.2 1 1F-09 9.21tE-0%, 9.'132F-09 1.061F-f'4 1.119F-04
w 3 -.. 725F-o. i.491E-05 2.7 93F-OS 2.0l73F-0 S .'!93F -09; '1 . ti9Em-O5 3.E'9?F-05 4.11?E-05 'Is. 712E-OS 5.44SEf-O5 6.15OF-05 6.8sIE-*os

No" i.poFl.-05 2.97'IE -05 P. 106F-05 I . 776F -05 0.0i6ISIF-05 3.971F-09 3. 3of1E-uS 4. 596F--05 It. OA2EO -0; .62SE-O.5 S. I 84F-OS 5.74UE-OS
NN l. 23 iE -*0 3.977E-OS 3_409F -05 2.3?LSE-A59, .2~O 5.319F.-OS 14.339F-654 J6 SOF-05 5.203E-Oci 5.95AE-05 6.S32F-AOS 7_20SE-OS5

fnTAL 011SF rOMI4ITMENI T.R 1.175F-02 PF.-PSON-QFM/YQ

00 'oAQ41NG--PI)PIILAT TOM' FOnt) INGESTION. nfiSFS SHOWN
APtIlVE HAVF NOT RFF'*i CI3IRR.CTEI) TO REFLFCT PIITENTIAt.
FnnnO fxPnVT ANti MAY EXCEFr) DrSES ACTUALLY RFCEIVED0
BY THF P(IPIILAlI IOnOF T1413 RFGTriN. SFE SUMI4ARY
r.AILF FOR THIS INFnQmATIr)N.



R~'Jl:19 P11 #I'I Cfl4)E:M7t4flnS,0PFv( (7/79) n Iv~ SI12/81

ITMIE STEP M,JtI1rFU 1. AFTFP 5 YFAPS n[IpryoATm t ypqIN v~~... 5.

~PX'iPnlfF PArI-IAY IR VEI.TJ(G. FxpoisFnf nprAN IR ROME

rPfISFS SRMV414 Al-I rp APE. AP-NNUAL Pf)PII.mVInm nOsF cO1m!TmFN.TS.. PEU8(1N-OFM~ PF'F YFAP

X14f4) yukif XR1~4f XpinI v.PHr XRO )RHO Xp~n wlNI1 xI4. m~4rJ xR~n
D FIr. FTI mi. 1I ?.si k.5 S* . 5.60 PS.0 30 its5.0a S .0 6%. 0 75.0

3 1.27E.- 03. l.?Ulf.0. 9.3V7F-t0i 7.?bqF-o'i4 tI66~-03% 1.8811E-03 1 .67 IE-03 I .R5OF..03 2. 11 'eIF03 2.401E-03 2.690E-03 2.977E-03
HN 47q3i.f-4 A.25M,0(.0 b~iutqF.na 5.0b?f-fl0 IA46flFe03 1.SaqF.-03 1.253E-03 *t.27SE-C3 1.375E-03 1.0.9SE-03 1.626F-03, I.IS4E-03

111F I. 7:5 3 F-O03 1.38FE-03 1 . A 4F - 03 8 .5 ? qEF- ()4 ?.543AF-03 2 .&9 8F - 03 7 .127F -03 2 .0 7F:- 03 ;).. IORE-03 2.??hE-03 2.35%F~-03 ?.4$bE-O3
F 10 2. 33AE-0~ 1 .78IF-43 1 .1,OF..03 I .07 E...OA S. 1 h4f -03 3.7t%7F.-03 ?.6416F-01 .?.%49E.01 .~*E0 ?'*f.FI.fl3 2.975F..03 3.51 C)E03
F It.I O1.E- % S3. 71;)f-01 6.E692F-Ofth 5.?44F.-fi t.5s5?E-O31 6%AEg-0 3 1.36*7E-01 j .36.2F-03 1.441E.01 1 S4&6F-03 I .656F,-03 .1.7 '&F.-03
ERF A 3R2AF.- 0 2.qIlf -0I4 P. ?1151-f I F15F-04 S.S34E-04 6.?3iE-o'a 5.12SE-Od 4.972F-f04 S. i ?F -g' 5.470E-04 S.646F.-na s.933F-04L
3 F 2.) 2 F - 0 4 1.031E-00h( 1. blaf-on 1.I.R4Ee0a5 3.637F-04 4.?Ilfý04 3.556E..04 3.S0LV..04 3.A64OF-04 3.RA9V-094 .05AE-04 aI.24OF-04
RR F 2 '%F.- 0 4 1. 71*F -0,4 I.3 (F -04 1 nAOE-04l 2.qnA.E-011 5.0~99.Fla 0.73AF-flM 2.001E-04 1. 17 tE-04 3. 0JJQE-Oa 3.RIS .E-04 4t. 1LIOE-04
8 6.o09?E- (1'4 5. 36nF-.01 I.4.19F.04 '3.239f,0I3 9. A~qE-01 9.t1dhF..OhI1 A I 35F-04 R.ADIF-04 9.853lE-OdIJ .101E-03 3.220E-03 1.337E-03

( SS 56S~F..Gl S. 24f. -0i 3.987i U04.3~.097Ffl0a -;n-,F0 4.8~ 7 .2 5 1 -)4 A.0.11 i F -0f 0*8P.l 1.04F-~"03 1..I6fE-63 I220
sit l.069qE-O 1 9.134EJ-04 7.734iF-04 5.016F-4fi t.4h7E-O31 ..361 E-03. 1.2Z-E-03 I .45fE-03 t.700Eý03 1 .958F-03 ?2. 1-F-93 2.1173E-ý03
W§4I p.2f'3F.-Qw I. ;ft-O1a S..MShr-ol It s, 17r5f4 I .?O9F.03 t. 1116F-03 1.044OF-03 I.170E03A J.1)E-01 I .5fl0F.03 I .732F-A 3 1 .921E-03

( IV n.5hE-0 4 '".iRh~f.011 7.6#,?V-Aaf S.Qfl2F-0f t .54F.~.-.0 4 I. fl E-03 1 .31 )Em-l I SIQF-O0q 1.78';E-ID ?.065E-03 P.3a40-05 ?.619 E-03
k~fiw 6'.039t ".04 S. 61 7f ..0l dIt 405~F.0h 3. 304 7-04 A.793F-0Li R.fOOF..04 7 .110F.0ý4 A..74 3Ff04 1 .0 33E -0.3 1 .199F -03 1t. 3ME-03 I.5SM*-03
mw 5 .tI gik-O04 ~A.E-04 A 37M40~F-llhP 892~F -04 7.Vh27F-OO 7. t44'w-011 6 .S7AE-04. 7.52ARE-0fl g. I7!;F -aa 1.i)toE-01 1.14*3E-03 1.27SE-03
NOWV 6.79RF-04 6 ~.;)56-04A A641F-04 3.764E-04 I .00;?F-03 9.E*31tE-04 R.SISF-040 .597E-04i t.IIOE-03 4,2 2E -E0 3 1.434FV03 1 .590'E"03

rnTAL IflnSF CHimmirmlNy Ts 2.1t'ýkE-0I PFPsnN-1RF'M/YR

o#A~fli.TGMIPPflPH1ATJf4Or4 nnINGFSTtON nnSFS SHOWNl
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HlY THE PnPIJLATI(194 OF THIS P.EGIFINJ SVE* S(I4ARAY
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f~rrvum IL;INArl~tfl:'T~flfSPFVO (7/79) tlATE= 15/12/fil
METqFT~r.ALLt1IP, 74-90 PAGE Wn.~ 20

* TIMF STEP MNIIMHFQ 1. AFTER 5 YEARS SUlRATifnm P4YRs is... 5.0

F '(PCISIIPF PIATtHI.AY TS MEAT PIM FYPfISFrI flRGAN TS WH4.AODfY

flPSFS SI~nom? I"FI wI AOF ArNKIAL PfPlptIATtr)9 DnaE cnmmITMFMI8, PERSqoM--rPFL PER YFAR

WRIIII yp~rI xRt4I1 X(pt4II ypi WRIWO ICHOj V1( KRH%1 ItRI4 XPHn NRHfl
DIFP.S IC 1.5 a*5 7.5 1S. 0 PS .0 35.0 as . (1 55.0 6%.0 75.0

N '.4.21F-06 1. Q55F -0E. 3.flS0F -06 2. 401,E-06 6. 72PF-06 7.243F-nh 7.1 uRE.Co 81.31 4F-06 co.753F-06 t. I 5F-05 I .2.7oI-05 1 . 1 E-O
5m. .&4"iE-06 ?. Qht7F-fh 2.301F..06 I j 2S-,k 16, 5*MlI8E-6 6. 031 E 0.4 5.32hE-06 5.6?7.E-06 6.P2F?-OE, 6.89RE .-06 7.5R3F-OE, 8.261E-06

NF 7.53SE- 06 c;.47 1E -06 L*.i60~Fln6 A. 0A2E.-06 n.l66F-05 I . I S7E-f5 O.'S5AE-O6 0.30OF-06 .Q73SF-06 1.03BE-05I 1*00,E-05 t1,176E-OS
6W $4F'7E0 7AP-65h5-06 4.LISSE-06 I .llOE-IIS I .5f2E-05 t .20SF-OS5 1. t72F-05 1 . P?8E-0o .jIIIF-05SI. tuIIP-f5 .1 *4q2E-OS

f EI.AI'ili-04 5.3II4.Fn4 ?.S2~~F-0h ?.017E-06 6.094F-~06 6. R67E-06 S.P.6SE-06 S.991E-fl6 6.JI6BE-flA 7.0416E-06 7.kh'j;" -06 (1.237E-06
FAF I .SOE-06 I l. I IF-06 01.5'AF.07 6.Afl0E-fll 2. Ih5E..06 P.458 .F-04% ?. 0ý4F-O6 2.OR7F-O6 Z.20Fl7-06 ?.36SE-06 2.S' OL-06 2.698E-06
3' F A.A73F-07 6 .AAS F -07 5 .311F -f7 4 .P2.F-07 I 121E-06 t R99F..06 t_4 I 3E-06 1.44'9F-06 I .-55F-0A 1 .681 E-06 1 .I4m IF-6 1.947t-06
SSE 7.120E-07 ';.774E-07 U*.43OF-07 3.4fQF-nl7 l.oltF-06 I.ISbF.-06 .1.110F-06 1 2,34E-06 t.MOOF-()6 1.576E-06 1.IS2E-46 t.925E-06
3 2.007E-96 1.747U-06, 1.35RE-fl6 1.063F-()# 1.004FAE-06 3-.4'19F-06 3.19 16E-06 3.832ft-Of fl.4?9E-06 95.054E-06, 5.071E-06 6.287E,-06
Ss.5W. t .. 1342 F-w0 A. 1.656E-06 I 1.;? nF -0 6 1.A00t -ni P.A21F.-OA V.OSIF-()6 3.0 5AE-46 3.57OF-flA 4*n~o '. OSS-06 S50SOE.-06 6. 137E-0(6

!k V4 P .?*7 1F.- 06 P . ;0 AF -A6 1 .7 AS F- n6 4l.AS IF-06 S .176F-fl6 S. 1S3RE-06 6.590F-Ois 7.A9QF -Oh q.23OF-06 I .054E-O5. I . 1AIE-O5
w S tA .66Ok-006 42 F4 -06 1 . A9F -0& 1 .470E -06 IJ.01?F-0h i. 379E-E k."'I"E-06 5.259F-06 6.223F-OA 7.21 3F-06 8.91.O Q. I '46E-06
Po -14 W .U -06 16-f~-06 2*flbQF-fi6 t.Ifll S.1)33F-06~ 5.09IF-E0A 5.7'I3E-nl% 6.971F-06 . A371E-06 9.796F-06 1.120E-flS 1.2SE-05

lIi .93F-(Iih I.A11f-06 I .008F-fl I. OMiQE-0 ?.92(,E-06.;3. 104-41% 3.POQ2F-06 403.Flhf06 'S.8&IE-06 5.704FP-06 6.538F,-06 1.35PE-06
.4w 1.679E-Oh 1,95AE-06 1.2~tOF-06 9.397F-07 P.56SE-06 P.771E-46 2.f'7flE-I06 3.1~143F-06 8.l06F.-06 4.785F-06 S.i059F-fl6 6.IIAE-06

N > NMW. ?r, 7 F- 0 h 2.05"'F-06 1.6OIF-0A h.01O 3.4116E-0 6 3.7.09E00% 1.129E-06 LI.39IF-06 *S.IQSE-Oh 6.024E-06 6.846F-06 7.648E-06

InTAL nOnS cr1IIN4TmF.14T TS 9.?6#E-04 PEp~sfM-5RFM/YR
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C hFlIo E)(PfIRT ANn MAY XCFxcO~ *f)OSE.4S ACTUALLY RFCF1VFO
MY THE. POWtIIAT~flJ OF THIS REGIOn. SEE SU)MMARY
tA'4LF Frfll THIS TtNFnPMATIO'4.
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MET.sFT,=rtLI lip. 748. PAG~E N Ifl. ?1

TJMI. 31TSP N1413NFN t. A*FTFIJ 5 YFAPS Il)IPA.TIOn TN 'tPS TS.. .0

FI(PPSI!PV PATW'4.1AY 13q MEAT mrG FXpt)3Efl DR(AN 1.3 AfMIC

nwfl3o, sti(VN pwRF~n A"E ANNIuAL pPtPILATTflfl nnflE CM14ITMFNTS, PFP.Ilnm-REe PFR VFAP

YR4fII4( XR'4 YHOvPi XHRI0 MinI XRHO XH XIRH(1 WPlll xR~nI
f)TIRCTTmlh 1.5 2.F, 3.S f.-5 7.5 15.0. 2s.0 35.0 as~o ss.0 4.5.0 75.0

N4 7 .014F -nlS h.A.I oF -05 4.qjj.nS 3. FI(uEF-05 t . 1 1E-04 l. 351F-04 I 1.4R7E-0n j.8 t 4F .f04 2.:1 lfF.-oa 2.546E-04 2.907E-04a 3.259E-04
NNF 5.5/idlk ,oS 'i.%.90Q-0c; 3i.Sal;v-nS.P 2ASOF-46 8.16IJF.05 1.f043E-048 1.021F-0l t. ISOE-04' t.321E-04 t.501E-04 1.670F-04 1.851E-04
NF 1.10IF-04 S.0.3RF-.O b.-:4F-fl 4;S.?13F-05, I 613t-0L4 1.91?iE-fl 1.696F.-04 1.776.F-04 t .9rA-0g 2.tSbE-04 2.36OF-04, 2.561r.-.0d*
FM'F f51SEI-Oq' I .IOF-04 $9.6Mh-l`S 6..617F-0l5 2.04AE-04 2.4*157F-04 2.1'1-IF-04 2.2'ITF.-Ol 2.0175.F.-oa P.734.F-I98 3.0100E-AS 3.26.IE-04
f 6.63AF-OS 9.f07IF-05 3.ARQF-05 3. ni5F~os Q.flEýbF_05 I.152F-o' l..OM 0F-04 1.193E'-04L 1.3111F.-041 1.504F-04 1.666E-04 1.424Fl-a*

E1EŽ25-) .701SE-05 1..3tAF-0- I.AlI46F-05 3.29OF-0fl U.t1.2E-05 3.P.2OF-054.;072F-1)5 IA 10hj..O', 0 .964.F-O5; 5.03RE-65 S.902E-05
SF I . bSF -fli t.I'tQF -Or) 8.? F-tAh .# h1'43I--f4 2.10&f-05 P.735SF-OS 2.601E-95 2.. A7 7F-fl% A.21 ?E,- .5 3.57IAF-05 3.q37E-0n5 4.2?1 6E-05
3 SF 1.Itt'SF-f5 9. 1 44t-OA I 0606F-116 S. 6.%F -06 1.67?F-09 2.OQ7E_05 2.;?IAE-05. 2.597F-n5 1.014F.-.05 3.4111E-OS 3.922.E-05 0.350E-05
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0. 0, 0. 0
7.3115V-Ot 5.0OIE-0i .2.0lJ8F-0A aj00wE01
93.3A6F+On 6.390F+00 9 566E+00 2.566E+00
1.656F4.01 l.137F*01 £I.?'16VFlO 4.2LlbF400

2, t7 3F+,0 4 5.AtQF.0t 1.923F+01 t .923f.+0 1
0. 0. 0'. 0.
t.46c;F+01 .9.q?IP..00 LI.0041F400 a.00A4Lr+0
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., P~~r' vfK(. ING. i.fS5E-02 S.SAE-0I1 3. ASF-0? ?. R3F-fl! 1.62E-01 3.85F-02

T E--4A rF. MFAT MOG 11.1`9F-03 6.9SF-02 LI.I9Ee03 'S.71E-03 2.s3Fln2 *b*A9F-03

I FF-iArF.F IATLI( TNCr 3.3?F-02 '.'49j-t 1~F.-I .I)?Ep %i./MF -03 ft LE0 3.32F-02
---------------------------------------------------------------------- -----------------------------------------------------

I'VENAC.EP InTALS 1.SSF-0l 2.7t1F+00 Q.QIF+~oo 6.4'F-0?2 ,.RFOEe0902-0

(AC.F PATHrIAY 104.4nolfy P5INFP AV(C.L(Ifi. LIVFR 'InNFY PRONCHI4

A nL I GITN I~It~f . 37F -02 1 . ;I-I .A7r-02 .37F -02 I .37F-n2 1.~37F ,-02

Afhip. I C1.ir I.h-11,0 1.1, o7 4.3tE-fl7 '.36F-07 'j.,36E -0 o .36F-07 4.36F-07

A01flt 1 -11K TrW. I.IF~ I.All-01 *t.'nit-02 -. 20F-03 S.13F-02 1.4&1E-02

( ~Anhlt.T TO)IAL-1 I.7PE-01 2.57F.ofl QQnO A'?-) 6*31p-01 7.74F-02



I

RErf J=tJI14V# Mf~Li. WIN 'I Cfl ETLfnR.REY6 (7/79) . ATF~c5/12/'9I
METSET=fGALL41P, 16-90 PAGE NO. ýl

TImt STE P tIPHF~lF I *AFYFP S YFARS DIIPAtotIj IN yR.s is... o

NIJfAAFP l I4APF='4j0Rtf4CAT 14111IV4IAPY X= 1421*4. Yz 14m. Z 3OM I)T*flTg R.2w~m. lTYPF.=l

TJlTA! AMI`M#Ak 17105F rEtWMlTTRENTS.Cf)fwPIITEfl Fflq THIS LnCATIjlI. -4RFm/yp
-------------------------------------------------------------- ---------------------------------- ------------------------------------------ ------

AC;PATI4F#AY w 'I.RlonY RO'4E AVC.IUNG LTVFP IKJONEY I11wPjC14T

jI nFA44 T I N1AL . 9. WiF -0 ? I.66f +00 9.82E400 I 1 ftf-O2 3*95;-Ol .At~

INFANT G~fl4tJin 3.SQF-0? 3_59F-02 ý3.59E-o? 3.'iQE-0? 3.59F-02 3.59F-02

IMFA14T CLQi' 3.39F-0R 3. 39F-02 5..39E-02 -A.3OF-02 3.39F-np 3.39E -02

INFAIIT vFn. ING 0. 0. 0. 1. 0. 0.

I %FA,4r f4EAT 1MG 0* 00.1 0. 0.

(INFAM4r ?frLK ItUG I . oSF-O I t l. ? IF+R an 1.06;f-d 1 .39F.-02 ? p t-0.I I t OSE-01I

I NF aI'T VITAL.S P. ?OF -01 3. 0OF+00 I AlOF+OI 9.53F-02 7.ISE-ni I.SoE.0t

Art., PATH14AY W4. IR*fY ROnME AVGjI)ING LIVER K I f4FJY IRONCH I

C' CILI) 1N1I.9. 11A~L-Q i.661F +oo 9.APF,00 I .I4E-02 S. QcE-o I 1.RRE+ot

CRTILI IRIUf i59k-fOR 3.. SF-02 1.'i9F-O 3.SQF-02p 3. SO- 2 ."-02

CH ILI) C1.otlf 1.30E-0z 3'.AqE -02 ;. 3-3F-02 A. 19F-02 3. W. -0? 3.. 9F-62

CH itJ) vEr;..Tp4G. 5.40E-oa 8.53F-0t 5*90F$0?, 3.9417-02 2?0.W-0t 5.90F-62

CHLI)E.AT 1110r 7 . 49E-..f3 1 . t'tE-0 1 7. 49f,-03 7.40F-01 3. 2QI.-Oa!' 7.49E-nl

-a ~ ~ ~ ~ ~ ~ ~ 4 Al t~t(1J AFfP 9RF-6 1 7. ooifl - O IOOE-07 .'I.O 7.09F-02

C R 11i ) T nT A 1. 5.02E-'I1 1.67E+no 1.4F+&E01 1.37F-0.I 8.SOE-01 t.SOE+0I

A (F. PATH14AY :W14.t1I1flY 140"17 Avr.LtimNG LIVEP I'InNFY I4RVUCHT

TENAER I ItA t,. 9AKE4-02 I .'E0 QAfnSf 1.16F-02? 3.9SE-01 I. -48F. *0.

GRIN 1,5917-02 r1pfQtn0o 5.59F-02~p 3.5crQFl4 .5FA

TFClr 0.190 I1IqF 0 3.3)-P3jqE-O? 3.39E-02 3.301.-02 3.39E-fl2

TU.EIAflk VF G. IJ NG. 3. A%,1-+ -02 5.StAF-41 1. 015F-0l2 2. RIE-02 .I $)'3E-01 t.Eo

*TFFN'A9.ER MFAT ING. fl.90E-0v 6. 9r%-02 4 0F,-Oý S.72E-03 ?.53E-02 'l.90E-03

,IFEMAGEJ MILK( .Iff; S. I?F-0;ý 4.aQEI-01 3 : wF-f? *29F-03 A .41oE-02 1.12'-02

tT J MA0PP InTALS . 2. a
t 

E-01 R. 80F400 .9Ef0 I21F -01 7.37E-al SFI t5E-I

AOF PATHWAY Wk 910 P#'F A Vr.1LUNG LIVED W TOW Y ARnNCMT

41144 tT INHAL.. q.4IE-nt02 1 614E+ Oo 9.8?E400 1.16F-02 3.99F-01 t . 08E +0

Gnlf ;oIlt.'o 3.59E-0? 3. SQU - A;? 3.59Fo2 3.'.QF-02 i.45
0

F.0 3.99F-O2

AIWI- T C If.34,E-02 3. 39F-02 3.3qc-o? 3 IRE 0? 3. lIQF-02? 3. 59F-47

A i-iVEG.hING. 'I.?7F-m? 6.ItF-ol 13.27t-f"? 3.10Ef'-02 1.hF-i.?7F-0?

AlloWI9 civAf JUGr OA0F -pi 9.911SF -fl 7 .( Fi-u 3 7 M99F03 3. j F-o2 7.OOF-03

Ar)LI T'IJIAL3 2 .?Rf-fl t P.h?F+flO q. Qtir.ll +0 11 01 A.MI-LI nfF+oI

0



e aEjnI.V~tlrC MILL PUN R crtrp-4jI.nrus,"Evo (7/791 DATF= IS/12/RI $m0.4T-fI:A1111P. 7h.540 PAGF~ NO. 32
TWE RIEP NULMIH.R 1, *AFTFP S~ YFARS DtIPATINJ 144 YPS IS.,. 5.0

NU"gHFIJ i NAMr=.qflttl 4FA3Y RIJINIAPY X .2,Y= -t .aKm. Z= 36.694. DIST2 I .61(M. TIRTYPFrI0

40OCF4190 ANNu)AL flOSE co~mITmFNTS cnmpUtED FnP THIS LOCATION, mRFM/YP

Ar.F PATHWAY w".unDOY .. RONE .AVG*LUNcG LIVEP IfMO~IFY PPONcH!

tMF&IIT INHAL . ft. 07F-03 . I.3AE-01 6.54E-01 5. 1nn 9F .Q 3.2'4F-ft? 0.
* IfIFAmT G.flhNn I t.tI .F-1J3 I .1 1F-03 I. I IV-03 .1 1IF-0f3 I .Ittf-ol 1 1tlE-03

IfIfFAIIT ClOth) . 3.19E-08 3.74E-os 3.71E-08 3.79E-08 1.79E-Oa 3.TQE-OA
NFtrVFG. ING. 0. 0* 0.6. 0. .0,

I liF A 1; HFAT M~r, .. 0. 0* . 0. 0. 0.
INFAIJT m~TLPC TIfr 7.05E-03 8 ..9L5E-o? 7.05F-03 3.61F-04a I.5LE-0p 7.05F-03

14IIFANY TOTALS I .E?E-02 2.2AF-Ot S. R61F-0 1. 1.99E-03 5.211E-02 A. ISF-03~l

AGE PATHVIAY WH Riff) Y RINE AV(A.LUNG LIVEP k I N'F Y A~nmcNT

CHl)INHAL. 8 .OTE-.93 1.3AE-O1I A.524E-0 I S. I9F-0 4 3.24E-flP 0.
CMIII t;RflhIdf t..IF-03 1.11F-01 IJItF-03 1.11F-03. V. I +-0 3 1.11F-.03

(4 CHILD CLjJIII) 3.79F-0,A A.79~F-04 3.79E-08 3.79Fý-OR 3.7E-08 3.79.E-06
CHILt) VFG.1*IG. 3.4*?F-01 5..29E-02 3.4?F-03 9.A9f-04 1.01E-0? 3.4F-03.

~ C'*4'.') 4EAT ING S.RGI -00 S*ASE.03 I.AF"I-00 ?.)~-045 13E0 3.84F-0
CHILDJ MILK TNO 4,3i7E-03 fi.49E-02 'I.37E-03 ?..t'IV-f4 1.06E-02 . .37E-03

*CHII' It TOTALS t.73E-02 2.64F*-01 F*h~tf-4t 3.08F-ol 5.59F-02. 9.2RE-03

AIrE. PATHWAY wH.RVDY Rf)4E AVfr.iUtIG LIVER KIONEY RRnNCHI.
------------------------------------------------------ -----------------------------------------------------------------------

TFE"A'qEQ INHAL. 8.07E-;fl; I.3RE-0l 8.5AE-0I 9.t9E-0fJ 3.24F-OZ 0.

TFENArFeED CLOMh) 3.7.9E-08 A.7-91F-08 1.79E-OR 3.79E-09 3. 7QE-0)8 3.79F-08

rTFFNAjn.IQ VFEG. tJ4. 2..05F-03 3.ISE-O2 2. 0SE-03 7.3AFt-04 . Rý.17F-03 2. OSE -03
I EIMArE" MFAT ING; 2.32F-04 1. 49F -0. 2. 32EG-0.4 I .119F-04 I.0'F-03 .2.SZF-04

TFFquhrE ýMTIK INC. t.$7E-03 2.AiF-nP? t.Rt7E.03 I .SAF-04 S.'JAF-O3 A.R7E-03

- - - ------------------------------- --------------------------------------------

TFUIrAr.Fll 1ITA IL3 1.31F.-02 202.F-01 R.IiO~FlI 7.65F-03 4I.87E.02 5.2hE-03

* AC.E PATHWIAY NH.fiflIY ROMEF AV1.LUVG LYVE0 KIDNFY PROtICHI

-- - - -------------------------------------------------------------------------------
AIII ItJHAL. R.07P-03 I . 11RF!- RA.'1F -n t 5.19F-04 3.24E-OR 0.

AUICtflif) S. 79E!-08 3.7QF-66 3.74F-o0t 1*79F-oa A.79E-l 3.74F-0

A nkjf. rrAIFAT *~r 3.1if--00 .7-3 3lF0 .S-4 124-3 3lf0

AOtI PATI.u( ING; 7.'13F-all I.1.1E-02 7.41F'-04 S..2F-0', 2.21E-03 74.117-04l
-- - - -----------------------------------------------------------------------------

A9111T ?OA. .u-? I.7-I P~~0 .70)F-03 4.50F-u02 4I.30F 03

(



RFVIflqNlsmC MILL Rif f A tCtDE=MIflfl~nn,IPEk (7/79.) flATEm 15112181
fMET.sFT~rALLvP. 76-00 PAGE mn.l 33

T1I4E STEP Nltf?!RFP 1. AFTER 5 VEAPS OVRATIDN 114 YRS TS .. . 5.0

MIIMHFP A~ lA.4F=llI)lIHFAST 4ooifl)DAPY Xa A.P60. Ygc -14K Z= 36.6M. DIST= 1.8KM, TPTYPF.t0

VITAL. 4N'4HIAl 01SF rOMAk'TT,4ERTS c11UPIJTFr) FnM THIS LflCATfIiN, P4QEM/YR

AVPAT14WA.Y w'l*.fl~nY snNEI AVIC.t1IJHG 1, 1VFP X.1 PNF Y P~fnmcmt

JflFANT JI PIAL. I. 07F-m-03 .1 . 38F-o I 8.54F-01 5.48F-04I 3.25F .02 1 . VIE+00
INFANT t'RflND I q3E-1113 I.9AE-03 I .93E-03 1.93F-03 I.91F'03 .9.3F-03
INFANT C1,0111 6.7E'E-OA 6.76.F-0 3 6.716Em-03 A.76F-03 6,76F-03 6.76F-03
P#JF fi.T -.lG.T. 0wr . 0. 0. 0. 0.
I f-F 44T MFAT ING 0 0. 0*0 0. 0.
*INFANT muxL (te( 7.OSE-04 8.94E.02 7.OE0 3.ý75-,Foq 1. RE-0? 7. 05F-03

INFANTI TflTALS .2..384F-02 2.36F-01 8.70E-01 9.61E-0t3 5.97F-0l2 1.32F+0lO

AAF PATH14AY w4.*BODY Rflh.E AVr~.1,11MG LIVFR (TnNF.Y APCINCH.!
--------------------------------------------- -----------------------------------------------------------------------
CHILI' INHAL . 8. 071-0.* 1.3%tf-o 8.5gsa-nt S.48F~-04 3'.2SF-02 1.30E+00
r"HILO) I#J I.93F-03A 1.93F-03 1.93E-ox I.93E-03 1.93E-113 IaQF0
CHILD C L.flhli) 6.76E-03 6. 76E-OA 6. 76E-9)3 6.7T61-03 6 .7&E-03 6.76E-03
CHI L 1 VFGA.NG. . 3. 42E-01. 5.3te-02 3.42F-03 1 .0 3F-4 I I .05F-OP 3.42F.-03
CHILD FIFA.T ING 3.9S- n4 *7~3 3A~oA 21va .~

-hCMIII MILK jINA 4.1.7F-113 6.69F-02 4 .37E-03 ;).711.-nu *t .66E-02 4.37E-03
----------------------------------------------------------------------------------------------------- ---------------

C'41LD TlITALS ?.I 9F-62 2.72E-01 0'. 7 E-01 I I OT-02 6. 171-0? I.1.2E.00

AGE PATN'IAY b4f4. ofiy RON1F A VA. LUNG I IvEp oeInNEY AR11FCHI
----------------------------------------------------------------------------------------------------

TF-ftj;;E-Q P'KAL. 8.01h-03 A IAF-01 a.soE-al S.11IE-01. .'W0 1.30E+00

TEF?-fAr.Eo f:LO"I) 6.76F-03 6.716F-03 fi..f.F-O)3 4.76F-03 6.7&F-.03 h.76Ewnl
IFkV G 4 %Er IIJr ?.06E"03 3.16E-02 2.06E-03 7.66F-nlis 4.201-04 2.9Ihh-03

TF IA rFR HFA.T ING ?.12F-All *3.51F-03 7.3zF-0a I SSE-04 1 .OhE-03 2.32F-fl4a
TEEfAGE4a MILK INA . I*A7-03 ? A 1F-0? *t..87F-01 .A .43F-04 h.001-03 1.147F-0l3

TENAER TTALR 2?~.OOFfl po OF-01 R.67,h-01 -1 .ff.F-O? 5.65~E-0.2 .IE0

a PATHW&AY 4w4.6IODY 1411.hVA.LtING LKDNXlfFFY AUUnNC41

AO' I . i&IHAl. R.07F-P3 I EF01 0*S4~n 5.48F-fl4 3.2E-0 1. +00
A141 .no)I .- 4AF-.03 1: 911 014 I .~1- q~iE-nX 1.93F03 1 .93F-03

AIIIc..tlln h.11-01 h. 76&F-% h. 16IE-03 .. 76F-03 6.71,F-03 h.76F-03
AuT Of.1r4. R,~.-n 317E 2 .. 1 aF. -3 14: S9F-flu A. W,-0 3 2.1'lF-03
ADULf I E4AT PIkG 3.1ŽF-fl6 4 'lnfltA 1.F-Oil 2. 131ý-Oll 1.31F-03 .3. 12F-04

Aft[ PrOL, ~ 3Ffi I MILN INC.......43F0 .41-04I 5.5-5 ? - E-1



C~RErInNIimc MILL. RhIJ q conE=M~nhfloREVO (7/79) nATEx 15/12/81
METSET=GALLtJP. 74-80i PAGE Nn.* 341

TTMF STEP Nt9MdFR I, AFTER S YEARS fltIRATION IN YRS TS... 5.0

NUMHFR UN4f4F=RfWatITH1,E97 InOtNDAPY Y= - *5K(M, YZ -. us90.i I -h*tMq UTtST- 1.51(M, IRTYPF=10

LIOCFI4190 ANtflIAI. nn1F. CO1MMITMENJTS COMPUIFI) FflP THIS LflCATIf1N. lLiRFM/YP

AGE* PATHWAY IH.IHony ROME .AVG.Lllf4 LIVER lKIDNEY PRONCHI

I NF A4 T INHAL. ,.1.7TE-02 6.37F-01 4.02E+00 l.sgE-03 t..'IQE-01 0'.

INFANT GROM10( 5.08F-03 5.OAF-03 5.OAE-03 S.0RF..0A S.01%E-ni 5.ORF-03
I NF 4"T tCfl-no I.?AE-07 1.7AE-07 t.7RE-O7 1.78E-07 t.7AE-07 1.75F-07
INFANT VFG.1P4G. 0. 0.- 0. fl. 0. 0'.

(4INFANT MEAT ING 0. 0. 0 0, 0. 0.1

INFA~JT MILK ING 3.OOE-02 3..89F-01 1.00E-02 4.89F-04 a 8ISF-02 3.OOE-0O2
-------------------------------------------------------------------------- ----------------------------- :-------------------

I' NMF Att TnTALS 7 .28f-0? .03E,+00 4.06E.Ofl 7.05F-03 2.3fF-ol 3.50F-oa

Al-E PAT14WAY vfH.1400Y aROME £vO*1UNG LIVER KIDNEY RRONCHT

CilI D INHAL. 3.77F-02 6.37E-01 '1.0?F400 1.5SE-03 1.a9f-0i ý0.

CHILI) G;RflIJo 5.OAE-.03 S. ORE-03 S.080-03 5.08F-03 S, OAF-03 5.00IF-03

0CH to.D CLO(ID 1.7A1E-07 1.7aE-0y I . IR-07. 1.78F-07 1.79E-01 TS7F07
C141LO VFG.INc. 1 ..44-02 2. 16E-01 1.14E.O? 1 OTE-03 3.Tnfl-02 1.34F-02

CHILD MEAT ING j~qEn 2.22F-02 J.39E-0'3 ?.40-0 A~3E-03 1.3.9E-n3
0 >C"11-0 MILK ING 1.YAF-02 2.RAE-01 1.74.E-02 Z.80E-Ofl L.62F-02 1.7flE-02

C 14 1 ._) TnTALS 7.50E-AZ 1.17F+60 4.06E400 8.,23F-03 2.4?E-01 307IF-02

ArE PATHWAY wH.Hnny ROWEF AVQ.LtING 1. 1VrP ~ TDNFY 4PfnMCHT

* T.l-HAGER INHAL. 3.17E-02 E,.37F.-ot 4.02F+00 1.58F-03 1.44E-01 0.
TEF?4AC.ER GR~tUND S.08E-0l 5.013E-03 S.OAE.03 5. OOF-0.3 S.OAr-03 5.OAE-0,3
tEE'JAC.EP cI.o'ii l.78E-07 1.10F-07 t.TAE-07 I .704F-07 1.7AF-07 1.78F-47

OTEEHACEFR VEG.JING. 7.67EwnS I.?3E-fl1 3 A.QOE-0'i 2i93E-02 7.bE-03
TEENArER MEA.T ING 7.89E-04 1.2RE-02 7.AgE-04 1.60E-fl0 3.12E-fl3 7*.89E-041

TEENkaER M~ILK ING 7.26E-03 1.15E-01 7.2hE-03 1.4SE-04 Z.61F-O? 72F0

FFEONAI*ER TnTA LS 5.RSE-02 8.q2F-6t 4.04~F+00 7.77E-01 2.13F-01 2.08F-02

()AGE PATHWAY WH * nnY mitlF Avrt IJING UIVFP iKIDNEY RRONCHI

INHAL.. 3..77E-O? 4..37f.-0 41.0?F+00 t.59E-03 1.4QE-o1 0.
0AC)'ilT (.;RoImn q.OAE-03 S. ARE -0. 5.0RE-03 %i.68E-03 S.ORE-OA 5.OREfi3

AOIII.T UnLlt) 1*A.M-07 1.7AF-n? I .7RE-07 t.19F-OT t.79F-o7 1.78F-07

An'JiT IvEC.rH!;. 7.62f1- 03 1.?-t 7.62E-03 8. AOF-64 a.R'If-02 1.62F-03
AntilT MEAT ING lADEf-03 I.1;E-0)? I.O'.E-03 2.21F-04 I.OP.F-03 1.0IOE-03

Anm*LI 16-ILK 1,4r 2.'IsE-fli SsFP 2.75F-03 6.14F-0 9.4UF.- 2.75F-03

A D1 11 1lT T'1At.9 5.It?F-117 A.?AF-0t '. OAFloo 7.HPE.-03 .1.96E-6lI 1.6SE-02



REGTflN=INC ?4III RIJN A COOEmmTLDns.Rpvo (i/7q) flATEf 115/12/8t
METSF.T~InLLIJP. 76-941I PAGE tin. 3S

TIME STEP MUtMPFR Jo AFTER. 5 YFARS D)IIRaT Jr) INM YPS IS ... 50

NJMIFýP LA NAM F=RIITHwdF3T nniVNrbARY yu -*5kiQ. Y: -1.404., lz -6.114. D!STT I.SKIA. T0TYP1E1fl

TO)TAL AN4NIJAI OrISE cflftITMENJTS COMPt1TIEI FOR T14TS LCICA-TVIN, MPF:M/YR

AGE. PATH-WAY WH. IOly qIn"E AVG.LUNG LIVER KIOINFY RRONC'41

IfIFANT IPH AL . 3.71E-02 6.37E-01 4..02EfDOE)_6 I.ES7E-03 .0E0 4.92F. 00
INFAN-T (rpmlINf 6.93E-ot 6.93E-03 fi.9.w-03 .6.93f-.03 6.93F-03 6.93F-03

C'INFANT C1.0111 2.3?E-0.? ?. 32F-02 2.32E-07? A.32E-Oa 2.32E-02 2.32F-02
INFANT VES.IMG. 0. 0. 0. 0.0. 0.
INFAmr MEAT IN('. 0. 0. 0. 0. 0.

c% NFN MILK ING 3.00f-02 3.A9QE-0 3.OAOF-0? 4.AOr-Od A. 16F-o? 3.00E-112

INFANt TnTALS 9.79F-02 1.O&E.o0 i.ORF+fi0 1.23E-02 2.61E-ot. 4.981F400l

AGE* PATHWAY W4.monY OnmE AVG.LUNG LIVEP KInNEY RRONCIH

CH C'411. INHAL. 3.iT7F-0? 6. 37E-0I 1, ..02F.+00 4.67E-01 I.SOE-01 4. 2E+00
CHILD GfLO(IND 6.93E-03 6,9XF-03 6.93E-03 #..93E-03 6.93F-03 6'.93E-0l3
CHILD CLOUD) el.32F-02 2.3P.E-02 2.37E-02 2.32F-02 2.32F-02 2.32F-02oCH I L VEG.ING. 1.35E-op2 2.It7-61 1.35F-0l2 litfk-03 3.74E-02 I.35E-0a
CHILD) MEAT ING~ I.AAo-01 2.73E.4F02 *1.MOE-03 2'.4417F0AI 4I.10F-03 1.4&0E-03
CHILD) MILK J'4r l.70E-op 2.A~6F-0l 1.78F-02 1'. 1OfE-0A 4.63E-02 1.78E.-02

o -
CHILI) TnTALS 1.0tfc-01 1.tqE.00 I.O4QE+00 3.36U-OZ 7.68f.-01 4.99F+00

AEPAT14WAY WHj."nIy ROmw AVG.LUNG LIVER KIDNEY tRRPNcHI
---------------------e-ee-e---------------------------------------------------e-e----- - ---------------

TEEMACUP JINHAL. 3.77 1 -4l 6..37F;-0.1 4.02E+00 1.67E-43 I.51FE-0I LI.92F+00
CTIEENArER GROmnD 6.93E..03 h.R93Ef:03 46.91~E-03 6.93(..03 4.931E.103 6.93E-03

TIEENArER CLOnsti 2.32F-02 2.32E-.112 ?.,52F02 2.32F-02 ?.3?FE02 2. 32F-42
TFEUbr.P' ~ VGTJ 7.613E-03 1.23F.-01 1.6AE-03 iI.A2EeI 2.95E-02 7.68F-03

CTEENAf'Fhl #AAT ItOP 7.9FF-04 1.9FS-02 7.9PF-04 1.77F-04 3.t7E-03 7.9?F-GO
IFFAUPE MILK INA. 7.2FA-03 1.15E-01t 7.26F--03 1.63E.-04 2.41r-02 7.26F-0t3

--------------------------------- m ------------------ I -----------------------------------------------------------------------

CTEENAGIP TOTALS 8.36E-02 9. 1 E-0 I 4.a7E+00 .3 1 F-02 F.3QE-0I 4A.97F+00

AGE PATH.VAY h4H.RnohY HONF AVG.LUNG I IVFP KIIDNEY ARONCHI

AnuI. y INHAI.. 3.77F-02 6.1717-0 1 0402E+00l .1 .6?-01 SAtE-01 4.92E+00
A001 IT ifppotinff 6.93F-flI h.0or-03 6.q3F 03 0A*Q3F -113 4.93E-0l3 6.93E-03

*Ae)'tI T CLE11JO F.%?C-0? ?.~E0 ;.?F-(17 P. 3?ýý-o2 Z.32E-0? 2.32F-02
Aflil T vFG*I'14G. 7*AW-04 I .'I-O 7..-' .4R'F-O'A 2.86E-O? 7.63F-03
AnkiJIT ~ 4FAT lOG 1.0l1F-05 ISFO .IEO .AJ~L 3.Aqf-03 1.01E-03

*Amt~l r MTLIK 114r 2. 7'~'-All 4.3#.F-0? IrF- A 6. RflF-oS 9.65E.-05 2.7ISF.O3
-------------------------------------------------------------- -------------------------------------------------------

ADIIlT TnT*1.3 7.qU-02 A tq~O 4t. 7E+11 1.3lF-oz F.p2F-fl 'I.97F+00



NET-?nm=0CA MILL PO A~-~ rnnE.ILfll)3.EVo (7/791 DATEW 15/12/18
METS~zGLLU~ 14fioPAGE NO. 36

TIME. STEP 'JIIMARQ 1, AFTFP 5 YFARS tDuqiTtnN 14 YRS IS... 5.0

NUJMBFR 5 NAMF=NFApFqt apFATFMT Y= t1itme Yz .5K(M, Z= £I8*.RMj OISI= .5KM, IRTYPE%10

40CF(:lq0 ANNIJAI. I)nl9F. C(I1M1TMPNY. ClIM'PUT~Fn FOP YtilS .LnCATTflN. MVP~m/yR

FP'ATHWAY AVG.1 UNGc LIVEPKnF "RONlCHI

l.NFOIT INHAL. 4.#.o fl.n?F.*00 53ro 2.24F-02 1.98F+00 0
INF~AN~T c.Dfl9Uu 6. 73F- 02 6,73F-O2' 6. 73E-4)2 6.73F-42 4. 73E-02 6.?3r-op
ImFANT CUtIIID 2-3csE-O6 2.35E-06 Z.39E-06 2.39E-06 2.3SE-06 2.35E-06
INFAtiT VFG. INA. 0. 0. 0. 0. 0. 0.
I toI: 4'IT MEAT, ING 0. 0.1 0 0. 0. 0.
INFANT MlIK ING LS403E-6t S.;)1E+00 4.c3E-ol A.17F-03 1 Oqr.,oa 4.03F-01

------------------------------------------------ ------------------

INFANT TOTALS 9.69E-01, 1.37E+ol 5.36f+ot 9.81E-0? 3. 13E+00l 4.71E-ot

A ,FPATHWAY wm.RflDY RflNE AVq.LIJNG LIVEP K!InNEy 84kNCHI

CH IlI..( I NHALL. 4~. 9FkE - 1 a .112f+00 S. 31E+01 ?.2i1E-02 1.9Af 00 0
CHILD G.RkiL'nf 6, 73E-0? t..73E9-02 6.73E-O? 6.73E-02 6.73F-02 6,.73F-62
CHILI) CLOUDI 2.35F-06 2.3-,F-06 2.35F-06 2..45F-06 2.3"'F-06 2.3SF-06
CHLOi . F.IG 1. OE-o a.911F*Of I.RiIE-01. ?.?QE-02 S.t7F-OtI0IEo
CHIL.D MEAT ING 1.9IiE-o2 1.07F-01 I.Q4E-02 '4.75E-03 5.90E-02 1.9'IE-f2
CHfL0 MYLK ING 2.42F-01 3.6SE+00 2.La?E-0.1 b.05F-03 '1~o 2.42E-01

----------------------------------------- --------------------------------------------------- -----------------------
1C"11-0 V(ITALS 01.E+00 1.6.0 .36F.0l 1.23F-01 3.2ME.00 5.13F-Ot

CNArfE PATHWA .Y 144.BoOY RomE AVG.ILIJNG LIVEP xfnNEY 8RflNCHT
---------------------------------------------------------------------------------------------------------------------------
TFENAGE'q INHAL. 4.98E-0.1 8 42E+00 5.31E+01 2!.24*E-02 1. .98E+00 0,*
TEE4tAGEsR GROUJND 6.7-W-0o2 6:73E-02 6.73F~-02 6.73F-02 6.73E-02 6.7.3E-0l2
TFF4AGER CLOOD 2.3SF-Q6 .234;E-06 2. 3SE-06 2. 39E-06 2.i3sE-06 2. 35E-06
TEEN4AP-Eq VEG. I IG. l.06f-o1 1.69f+0o t.06E-0.t 1.7?E-02 40.E-ol 1.06E-01
IFEEIACFR MEAT ING 112E-02 1.14F-01 t.jPE-62 i.IISC-03 4.55E-02 1.12E-02

IFNrR MILK. ING 9.q6E-np 1:.56E+oo 9.96FE-02 -1. IFI--1 3.49E01 .qEO

-- - - - --( - - - - - - - - - -- - - - - -I- - - - - - - - - - -- - - - - - - - - - - - - - - -

TFEN2AGER TOlTALS 7.R2E-flt 1.19E+01 5.34Et01ý 1.14F-01 a. Aý5 +00 2.L4E 01

AGE PATHWAY W~4. I(flfy Rl Avr.LIING L IVE R w I nNFY ARONCHI

----------------------------------- w ----------------------------------------------------- w-------------------------------

AM)JLI TIMHAL. 4.RF-ol 8.?E+00 S.'i1E401 2.21*F-02 1.QRlE+00 0
Aniii~ontmnD 6.73F-02 I,.71F-O? 6.71E-02 6,.13F-02 6.7;F-02 6.73F-02

AnhIgI T CL~oIII 2.35F-flb 2.3SE-OE. ?.3SE . 6 2.35F-06 9.35F-06 2.35F-flA
AIYILT VEG.tMG. t.07E-of 1.69F+00 *1.97F.-al 1.88F-02 3.97E-01 1.07f-ot
Af l-IIT 61FAT ING t.'UJiF-07 P2.?'E2-0 1.A'4F-02 'I.76F-01 5.60F-0? 1.44IE-02
AOh1.T M'ILK JUG ~ 3.'E-..9RF-0t 3.A?E-02 1.32f-03 1.29F-o1 3.92F-02

---------------------------------------------------------------------------------------------------------------------------
(ArillJIr T TALS 7.24Fl-01 l1.14F+01 S.31E+nh 1.ISE-Oh 2.6'E+00 2.26F-01



C'

C PEGIPN='INC MILL RLIN 8OEMLU.qv (7/14) nATE= IS/I2Bt
MFT9FT=ftALLtIP. 76-AD PAGE No). 37

TIME STEP N~tmRFR I. AFTER R YFA I S I)UQATIIIN IN VAS YS ... S.0.

NtJMIIER 5 ;i)ME:NEA~lF.T REIDENT X= .1vm. Y= *%51QM, Zv 414~.4m, flTST= SKM9 Tr~tYpE:IO.

TOTAl- ANNU11t. Ifl3e COSMITMENVS COMPUTEDI FOR THIS LflcATjflN, mRPP4tYP

.A(;: -,PA7H'4Y VH.Rooy "ONE AVrG.LUNG LIVFP K II)4E Y aRONCHI

INFArJT I tlHAL.;_ "t.95F- GoI 8.42F+00O 5.3tE+01 2.24EOQ? I.9PE400 *.6 47,F +0 1
INFANT GRnIIN0 9.46E-0,2 9.46E-02 9*EI6f-0p 9.46E-02 9.Li6F-02 .6F0

'I.NFAN~T. CL MIDf S.0tF-02 5.04E-02 514Fl*-02 9 . 0 E -fl 5.04E-0P 5 04F-02
IiNFANT VFG.INIG. 0. 0.. , 0. 0. 0.
I OF V4 T %'FAT INSJ 0. 0. 0. 0. :0.
I' NFAN4T MI!LK ING 4.03E-0.1 5.2tEOfl* J.,03F-01 It.3QE.43 I.04F.+oo 4*.03E-01

INFANT rInTALS 1.05F+00 t.31IE+0i 9.34E+01 t.7E6E-flI 3.21F..06 6.93E+01

C"Ar PATHWAY WH*OIIO)Y AnFl~E AVC..LUNG LIVER K1I)NFY RRO'Jcml

C'CHILD) INHAL. 8.0?E+0fl 5.31F+01 ?424E-02 1.9AE,.00 6.41F7+01
CH1.0tf Crniot I nf 9.116F.-02 9.46F-02 .9.96E-f? 11.4*6.-02 9.46.E.02 9.LiEEo0
CHILD) C1.0119t 5.04U.-02 S.04E-op 5.oijE-a2 5.a00 5.IE-02 S0fE-0l2

c% CHII-n VEG. Iic'. I.AIE-al P.9afjE00 l.8aE-fI !..30.E-op 5.14-01O 1.R'IE-O1
CH4ILD HEAT IN(r. 1.04F-02 3.07E-01 *I.04E-0? 'l.76Em-03 5.90E-02 1.914E-02

koCHILD) MILK INS. 2.I2E-At 3.AS5E+00 2."?E-Ot A.O0iE-03 6.20E-0.l 2.A4F-flI

CH1ILI) TnTAL.S t.Oo~tao 1.51E+0I 2.7+O .01E-01 3.32F+00 6.53F+01

AGFA PATHWAY w#H.Rot0y WIONE AvG.Ltlwc4 LIVEP KI NEY APONCHT
----------------------------------------------------------------------------------------------------------------------------

IVENAnER IfNHAL. 4.94E-.ol .J?+0 5.31E+ot ý2.4'A-02 t.qRE+,OO .6.4*7F+01
r EENAr.FP GRnitiUSI 9.46E-01 9.46.E-02 9.lI6F-t12 9.4*6F-02~ 9.'*6E-02 9.4*6Ffi02
TEFMAGEP clmi' 5.1)F-42 S.0'IF.-02 S. 111F-0.2 S..I)'I-02 S.04JE-02 5.04E-02
TEE tqER vE,.!mn. I.ftEE-0i I .6E,EIE+E) 1.66E-01 I..72F-O? 'J*OqE- I t.06F-fl1

*TFEE'AGFR mEAT ING I.IZE-f? I.70F-0I t.12E-02 3.5FtS-03 'I.56E-02 1.12F-02
1EFFPACEP MILK INS Q.06EF-OP' 1.56F+00 Q.tuhF-il2 3.I1QE.0t 3.49QF-01t.6FO

--------------------------------------------------------------------------------------------------------------------------
CTFE'AACF.L IfirAL.S R.60lE-o0I t.2F+01 5j*30+p0o 1.91F-01t 2.91E+00 6.5IE.0 I

Ar;F PATHrJAY W14.1%tipy RntflF A'Jt.L'JNG LTVE.P KhI)pIEY 1RONCHY

AnlILT 7 IHHAL. 'J.QRE0It 8.If2E+00 S. 11F+0 1 2.?uF-02 1.994E+06 6*u7Ftot

*AnlIIT Ct 11tt#0 9.0'4E-o? 5.04E-op 5*.04F-02 s.oqEF-0,2 5.0nv-OP )E-)

An'JL I M~EAT ItNC I .04f-O" t.?.V-01 1 .'JF-02 U 177-.03 5.60E -0? 1IU-02
*AO'Jl.I 94YI-K PlCr 3.14?f-fl s.91;w-nl i..RE.? 1.43F-41 t.PQE-01 3.R2F-n2

----------------------------------- m ----------- ------------------------------------------------------------------------------
ADtITntAi 51 .f?F-01 l. I t+Q t S. 3110411 1.42F-OJ 2.70F+00l 6.50E+01



PETIVNmIINC MILL RIMN CODE=1,1L01`,3REV0 (7/7,*) rATE, 151Z/8i
MEtSFT=GALLlJP, 76-f00 PAGE NO. is

TTME STEP NlI•RE 1. AFTFR 5 YFARS nURATIOiN IN YRR IS... 5.0

NUMRFP 6 NAME:ENV rIINITI.P STA A X= .2KM. Y= .7KM, Z=, T7.Mt nfSTS *7KM, IRTYPU--0

tl ncrRIQO ANNIIAL (inSE COJMMITMFNTS COMPUTED FnR THIS LflCAJIfN. MPFN/YP,- .....---- ---- ---- ---- ---- ---- ---- ---- --- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---------,, . .. . . . . . . . . . .. . . . . ... .

AGE PATHWAY WH.)*On)Y AONE AVG.I.IJNG LIVER wile IEY RRnNCHM
----------------------------------------------------------------- i --------------------- -------------------------------------
INFAN T INHAL. 2.2nIF-01. 3.73E÷00 2.33E.01 1.23F-n2 8.T7AIT-6 0.
INFANT GROUND 3.00E-0l 1.0F-02 3.ODE-02 3.00v-op3. OOE-02 3.00E-02
INFANT CLrtO'. t.03E-Oh 1.0oE-06 I.43E-Oh 1.01F-06 !.03E-06 1.03F-06
INFANT VEG.ING 0 0., 0 o. 0.. a
INFANT MEAT IN; 0. 0. 0. 0. 0. 0.
INFA14T MTLK HMG 1.87E-01 2.3,QE÷00 1.9IE-01. 7.68F-03 4.94E-01 I.A7E-01

INFANT TnTAL.S 4.3hE--ot b. IE+00 2.35E+01 J.9QE-02 i .40E00 2.17F-01

AGE PATHWAY WNH.BnDY RONE AVC.LUIJG LIVER KINNEY. ARONCHI

CmII.D INHAL. .. 20E,-O 3.73E+00 2.33E+.01 1.23E-02 8..78E-O1 0.
CHILD GoOUNDf• 3.O0F-02 3.00E-0? l.in0F-o? 3.0OF-n? .. Q0hE-02 3.OE-02

SCHILD CLOtl) 1.03F-06 1..o.E-06 I.03E-06 1.03E-06 I.0l3E-06 1.03E-06
CHILD VEG.ING. IR.A?.02 1.3qE+00 A.6BE-02 2.10E-02 2. -E01 A..RF-Q2

CHILD PEAT The 9.79F-.03 1..IE'nl 9.7E.-03 4.36E-03 3.30E-02 0.79E-03
CHILD MTLk K t-IC 1.15E-o0 l.7AE+O0 t.ISE-0I S.SSE-03 2.R4F-0l I.15F-OI......................................-,........ ....,.......................,, ..... , .................. , ..... • ............ •..... ..

0CILI) TOTAL.S . .63F-, 7.ORE•00 .2.36F,• 0 7.32E-02 1.4qE*00 2.43F-01Co

AdE PATHWAY wH.RnDY RnmE AVG.IING 1.1VER KIDNEY -RNCUT

T EENAIZER 14HAL. 2.?0F-Ot 3 .7 F+ 00 .33,E 4 O 1.23E-02 It R.7E -1 0.
TFENAGEP GROfUn 3.OOF-02 3.00E-O. 3.00E-02 3.00E-0. 3.OOE-02 3.OOE-02
1FE 14AGEP CL1Ur) !.03E-0& .I.03F-06. I . OE-Oh I.03F-O 1| .03E-06 .03E-0b
TFE NAPF. VE(. ItNG. ,7E-02 R. I 7E-0 S.-7E-02 I.57EE-02 2.OAE-01 5.27F-02
TEEMACrEI• PiEAT INC 5.92F.-03 8.87E-0? S.R2E-03 3.1AF-O3 2.SSE.02 5.P.E-03
TEENAAEg• MTLK ING M4.AE-02 7.3AF-0t '..R5F-07 2.92E-03 I.6OE-0I /I.RSF-n2
---------------------------------------------- -------------------------- I--------------------------------------------- -------------

TEENAnEP TOTALS 3.STE-OI S..40E+00 2.3iE+ot 6.40E-02 I.30E+00 1.37Em0I

O AGE PATHWAY WH.,nOOY hNF AVG.LIlNG CIVER KInNFY RrnNCH.I
............---..--- --.----------------------------------------------------- I ----------------- ------------ ------------

"AD)ULTl INHAL. 2.20E-01 s.? +O TZE÷n . 3E÷01 I ..23F.-O? 8.7817m01 0.

O ADULT GIOIII) 3.0F-0. 3.nOF.-0? L.OOE-0n 1.nOF-op 3.OOE-0. 3.00E02
AILl CL.r)Io . W0 4%'-A I.n•lE,.06 t.n3E-0 I .03ý.-114s 1.03F-06 1.03E--h6
ADIII. T VEG. ING. 5.43E-02 8.37E-O 1 S.113E-02 172F-0l? S.04E-03 5,'13E-0?

o AOI14T 4F'AT TNG 1.7xF-nl1 I.17E-01 7. .7F-A.3 14.36F-,0 S. iUE-02 7.73F-03
A-n!-tl.-T MILK -i-r --,- -- O- 2.-E--- l -.-- F-. -2 1.22E-03- - .ql-F-- - -- .q---02-- ';...." . .... "•'r -• .... .... ... ... --- : -, .... "- ?--, - -- •" "'------.--"... ...--... - .... . -"-... --.. .... .--

(""nIULI nTL 3..A1F-01 S.Annvoo ?.n. "*Enl f.S0F-41? 1•.2k-o(÷0 lI.IF-A~l



G REfrTnlmcipiC MILl. PUN 9 fD~4~ll.Efl(/9 AE 1/2A
METSFlI:'.ALtlJP, 16-All PAU~ Nn.. 39

TIME STEP NUMBEO 1. AFTFR. S YEARS 111UPATInflN IN YRS% 13... 5.0

NUMlSFP ANAMF=ENV 14hINI<Te)Q STA A X= .2KM, YX *7K,4 I= 47.2M. DIST= .7KW. JR1YPFUI0

TOITAL ANNUtAI. DOSE rnmmTTNENTS COmPUJTrI) FOR THIS.LflCAtjnNj mpFI4/Yt
-- - -- -- - -- - -- -- -- --- - - - --- - -- -- - -- - -- - -- --- - ---- - -- - -- -

&CF PATHWAY WH.l~flhY BONE AVOW)LUNG LIVER KlfNEY ARONCIE!

I NF ANT INHAL. 2.20Fl-fl A. 7 If+00 ?.S3E.oI 1.24F-02 A.78E-01 A.64Efll
1INFAN T G;QfltND S. 'JE-O?- 5.14F-02 S..'In-02 S.I'IE-02 5.14E-02 5.IOE- 2.

C'INFANT CLUt) b.0l9F-02 6b.OqE-0? 6.09E-02 6.09F-02 6..OQE-02 6.09F-02
INFANT VFG.INq. 0. 0. 0. 0. o'. 0.
INFANT MEAT ING 0 0. 0. 0, 0. o

C' NFANJT MILK Itir. l.87F-fl 2,.39F40 0. t.87F-01 7.71F-03 L4.94E-01 I .87F,-01

INrANsT TOT AL9 S.19E-0I 6.?2tE.A0 2..36E+01 1.32FE-O0I 48eF +00 4.72t+0.1

AGF PATHWAY Wi4~R~i0Y 40WE AVG.LUNG LIVER KIDNEY BRONCHI

C'cHitL I NMAL. ?20E-01 3.73E*00 2. 53F+0 t 1i.2'E-fl 8 PRE-flt 4.69EC+01
CH-11-1 GR + 11ND S.14F-02 5,.tdE-02 5.14F-02 I.W4-02 5.laE-02 5,1'W-fl2
CHILD CLn'iI 61.09F-02 6.04E-62 6.09E-02 6.09E-02 6.09.E"02, 6.09F-02

C'CHILED VFG.TNG. 8.88E-02 1,.34.E+00 8.8AM-02 2.11F-02 2.6 13F-01 89E0
CHTLn MEAT INQ 9.y9F-03 I.5IE-0*I 9.19E-03 4.39F.-03 3.31E-02 9.79E-03

'0CHILD MILK I~q 1. fq-01 I.7AE,00 l.I5E-O1 5.57E-ol P.88E-0io 1.15F-111

CHILD TnTALS 5.*a%E-01 7. t:&F00 2.36F.+01 1.56F-0*l t.5.E+00 4.,73Eto .

A1 A, F PATHWAY .WH. "of)Y SONE kVE;.t.UNG LIVER xKIDY BRONCHI
---------------------------------------- t ------------------------------------------------ ------- ----------- ----------------
TEE14AG'ER P'HAL. 2. 0E.- () 3.73E+00 2.33E+01 1.2'SE-O? 8.7AE-0t 4Ll*691*0

Ap TFEENAGEM GqrOU)Nn 5.14F-02 '.fE 5.1'IE-02 S.l1*F-O? S.14E-02 S.14E-02,
IFE4AGERI CLOUD' 6.04E-fl? 6.OqF-02 4~.09E-02 6.09F-02 6.04FE-.0l2 6.09F-02
IEFA-tACER VEG.ING. 5..27F-02 8t.17E-01 5.27E-02 t.SP8E-02 2.ogE-01 5.27F-O?
TFFNA(CIR M.F.A T I H1iG S.A2F-03 8.87E-O? 9.s2E-01 3.16E-03 ?.SSE-02 5.82E-03
TFE~4ArEQ 64ILK IN11 Q.ASE-02 1.3IPE-ot da.8if-2 ý2.91W-03 l.60E-0l 4.85F-02

TFENArCEt TITAL1.q 4.0-l s.aQE+Qo 2.iSE#.0t t.47,F-01 1.38E+00 4.72E+01

ACr.E PATHWAY WH.f00ny R AVG.LfJfNG LIVFR KIDNIY UonmCHI

AV)Ut.r INHAL. Z.12OE-fb $.73E+00 2.33E+61 t.;±4F-02 8.78IE-01 1l.69F+nlI

*Afll-if. C01111) 6.09F-02? .6. lF-fl? 6.0)QE-0p 1 . 09-F ol?, 4.OE-0Z6.0F.0

AntiJI) "EFAT INGf 7. TI-03 Il..17F-01 7.1IE-0~ 3 .314F-023 3i, '.t-02 7.TSE-fl3
A nqV_ T MILK T',ir 1.94F-02 ~ a.1F-flt 1.41E-02 t.22E-03s S.9tF-02 1.90F-02

--------------------------------------------------------------------------------------------------------------------------
A . 1l. TnrAl S 4.13f-ol S.OREsO0fl P.ksE+0l 1.'JE-oI l.?F+f0 4.71F+01



(% REGifnm~itic ATLL PUN A CrIF=.-llLDOSpEV0 (7/7Q) nATEc 1S/1?181
HET8FTGA.LlIJP. 16-30 PAGE~r NO. 110

TTm'E qTf.P NOMBER, 1. AFTER0 5 YFARS DUPATOnm IN yRS Is... 5.t)

NUMAFP 7 NAHEMEZEAIREST nlIWN4TNO RES W= 2.bt(m, YO 2.OM ZZ 183W OST; -1.3K(Mg IPTYPFIlO

40CFRI90q ANNUAtl ns DOEcnmIATMENT.S COMPIITEr) FOR T1418 LOCATI.ON, mREm/ya
----- ------------------------------------------------------------------------------------------------- ----------------------

AGPATH4WAY wH*RODtY. ROME AVC.LIPG. LIVER AD14Ey gfl~NCNI
------------------------------------------------------------------ ! ---------------- m -------------------------- ------------I NF AUT I m14A L .2J.6E-o? '4.56E-ol 2.74F+00l 2.74E-03 1.oA;-Oj 0..

I InFA MT GRI11Umr) 1. TOE-03 3.7OE-03 3 70Ef-03 S.70E-04 3.?OE-03 3.70F-03
INFANT CLOUD 1.2pE-07 1.22r-ol 1.?2E-Q7 1.22E-07 1.22F-07 1.22E-07
INFA4T vFr(.I ma. 0 0.. 0.f*O 0.eINFANT 14EAT ING 0. 0) .0.,O0* 0. 0..
I N FA 4rt MYL' Mri 2.EtM.F-02 3.26E-01 2.65E-02? ?.74F..03 6.54F-OP 2.E,5E-02

tolFaNr TO)TALS 5.#45F-A? 7.66t-o1 P.17E+n10 9.17F-03 I.1:77E-OI 3.02F-fl2

AFPATHwAy WH.1Hnr)y AnmE- AVG.LUNG LIVER lI~f)NFY APONCHI

CHILD INHAL. 2.63W-mO2 4.56E-01 P. ?4E+00 2.74AF-03 1.08:ofEO.
CHILD GrOnwm 3470E-0O5 3.740E-03 3.70Em-03 3 70lF-03 3.70F-03 3.10F-03
CHILD) CL-uDI .1E-O I .2?E-0.7 . 7t , I .p2E-07 I .22F-07 I *2?E-ol 1.221E-07
CHILD VEG.NInn. t.42f-O? 2, IOE-o I 1;.11E-fl? 7.SOE-03 4l.73F-02 .2F0
CHIl.) MEFAT TNG 1.73E-03 I.Sir-02 1.73E-01 1.56F-0l3 7.IAE-0O3 1.73E-03

CC'4TI)o MILK TUR t.7UE-02 2.49E-01 1.74lE-02 I.984-03 3.Afit-02 1.741F-02

CH it, ) TOTALS 6.33F:02 9.40F-01 ?7EO .5-Z 2SEft3704-02
Co

i PATIIWAY W14.noDY. R~OME WA~f UNG LIVER KIDNFY ARnONCHI
------------------------------------------------------- --------------------------------------------------------------------

I.TFENAGER tMHAL. ?.,Al3E-Al? 0.56E-01 2?A7E+00 2.14F~-03 140.AE-0I 0.
tEENAr;E'# (;Qntimr 3.70F-03 3.,70E-04 1.70E-03 3.10F-03 3.70E,-03 *3.70OE-03
TFEMACER CLn'll 1.22E-07 t.'-l I??E-07 1.22F-07 I 22E-07 t.22F-07

lQ TFEN~ArEQ VFA,*Imr. 4.01E-03 1.3?F-ol. 9*t)tE..03 S.:59E-OX~ 3:74E-02 9.01E-03
TFLMNAC.1 PE;AT INUG l.itE-01 1.64)E-02 I.IIE-0o3 t.13V..03 5.S1F-03 1.11F-03
tEENIACEQ MILK Tt4G 7.9i.E-03 I1. II F-01 7.9 IE-.03 1.04E-03 2.*17E-02 ?.9tF-03

*TEEMAIEQ TOTALrS 4. Of 0 ? .tot-ot ?.77E.+00 1.4?E-02 I .7 TE-01 2.17E-fl2

PATHWAY WH4HflflY P()"'E AVCG.LIJFNG LIVER xTDnEY * RuONCH!
---------------------------------------- ---------------------------------------------------------------------------------
AnULt I NHAL. * 2.63F-02 * '.%6F.wOl 2.?iIE+0O 2,1LiF-03 I .,OFE-Ol .0..

0AtULT GroItt4D 3.70E-03 *3. 7 OF-03 3.70E-03 3. 7.0-O 1 .3 . 0-.03 3.7OF-03

ADUI 1 VE(;.If. 9.AlF-03 t.43F-01 9.AOE..03 A.I?F'-03 3.67'F-02 9. 60F-03
C, * ~~AIULl ý'FAT INeG I .,iSE.-o3 2.?O11O;! I .55E-01 I.EFOi *Oý3 510

A DtUlt. mlLk I4tr ý3.28F-01 4."flE-0?ý 3.2A.?-E0a d.3LjuF.0Lf R.OF-03 3.28F-03
-------------------------------------------------------------------------------------------------- ----------------------

AntIJI T nI AL.4 '5.1J6E-0 6.7AF-0 1 P.7AFA+fl *IhI:%-02 * .61E-Ot 1.81E-62



R.Er.Imffi=Nc MILL R1.14 A CnnfE~zI4Lofl8,QEv0 (1?/Q) flATE.t5Im8
t4FTSF~T~ALLUP. Ifi-5O PAGE N1i tII

TIME STEP NUMBER Ie AFTER 5 YFAPS DU~0ATynM TN YPS TS... 5,0

WtMIAFR 7 NAP4E =JEA T 11VlWNWTHD RES W= 2.69M. Ya, ?.OKMO 7 ft..3M. riTSTZ .3l(m, IRTYPFWIO

OfTAL ANNUAL 011SF COPMITMENTS C.OMPUTED Fflp JT9Y LOCATION, MPFM/YP

ArF PATHWAY W1H.HOIoY flnNE AVCJ.LuN LIVER lcTnfl.Y "QnmCs4j

I NV:AFj T INHAI.. a?~E-l 4..SIE-oi 1 .7'lEt0 -3.04F-03 1.09E-01 3.15F+00
INFANT (;ROhI9tD 8. 23E-Olp J). 2A-03 R.?3E-03 B.'21f-(l ".23F-01 .A.23F-03

C NFAtHT CLmII! 3. aI E-o. 3. 1 E-()? 3.01F-0? 3.OIFE-02 3.019>02 .3. 0 1E-02
INFANT VEI.itIG 0f . 0 .o 0. 0. n
TOFA HT HE.AT I Jr4( .0. 0. 0.

" INF AN T MTIK ING 2.h5E-Q? 1.26F-01 2.65F-OP 2.89F-03 6.SMFl-02 2.65F-02

INFANT. InTALS 9.t?E-02 8.2?E-o1 2.BIEflnO fl.41E-02 2.119>01 -3.2if.00

AGE PATHWAY W1HRIM1y snNF AVr,.LtJG LIVFP KINE RONCHI

C'C1MIII iNHAL. 2.63t.-02 '.I.5E-ni Z.iIIF .00 3.04E-03 I 09E-01 3.iSE>00
CMII -prHBii 8.2.3F~-03 fI.RAF-03 6.23F-03 8.23E-03 8.3-3 5 .23F~-63

CHILD' CLOUD 3.W19>0 3.41F_02 A.oiE-I)2 3.Oif-02 3.01E-02 3.1f0
C'CHILD VEG. ING. 1.F2-AP *2.1tE-0.1 t..'12F-? 7~.98F-03 4.04E-0.2 1.4t?F-02

CHL AAI1C .7SE-63 2. 5.11 F- 0 1.7%F-03 1.64IF-03 7,41E-03 1.ISF-03
C H I L MILK lH9 1.74E-02 2.4at-0t I .7La-u)z 2.09E-03 3.89F-oa J 14FC-0?

CHILI' TnTALS 9.80E-02 9.8ir-01 2.RP9>00 5.30F-02 2.dI?F-0I 3.22F.00

C'AGE PATHWAY "t."ODy ROME AVP. LUNG 'LIVER KIDNEY ARONCHI

---------------------------------------------------------------------------------------------------------------------------
INHAL. 2.63F-OP M.S7E-0t ?.7oF.00 3.04E-03 1*n'F-o1 3.15F>00

CEE4AGl~lFk IzRolhlmn f.211E-03 A.?XF.-03 8.21?S-O3 8.23E-03. $1.21F-03 6.23f.-03
IFEMAGEl' Ci~ntl 4.qlf-f? .3.01F-02 lTa1E-02 3.019F-6? 3.01E-92 3.019>02
TEEN4A (FR, VEG .ING 9.04F-03 I. 3 1 -01 9.04E-03 S.A8F-03 3.8AE-op 9.04F-03

CTEEHAGEP OEAT INC t. I IE-11 I .0%1 F-02 1.11.E-03 1.19F-43 sI.70F-0,3 1.ItE9>3
TEENAGEq MILK INA.4-l .W 7.91FF-3 l03-0 2.19>02 7.YIIV-01

-------------------------------------------------------------------------------------------------- ---------------------

* EEWG.P 117*5 A627E-02 7. .56E-01 2. AOf *0:0 '1.9SF-fl? 2.10E-01 3.21F+00

AGE. PATHV44Y biiilln*f;Iy ROIJE WV.1-IItG LJ.VFR XINFY PRONCHI

Aililt I INHAL. 2.63F-0? .U.S7E-01 2.1U440fl 3.04IF-03 t.Afl~-0I 3. 159>00
ADlULT HRIII .3.t3 P.?ýAF-fl R.?IF-03 X. ? AE-0 3 S.?IE-03 A.?3E-43

*AniII-T CtillbI A.1~0 .I-0 .CIE-02 3. 11F -02 3.0IW-fl 3.0W-C?2
Ifu~ l/FG. ING. 'l.AAtF-fll 1. 1 C-0 1 9.. akd-;-3v 6.44f - 03 3.16E-02 9.AIIE-q$

A*1 01U. 1 IL 9 he. 3*fý-F'3 .5 IE-o? .3. 2 AF. 111 it. S7.f I E0 .1 ?F-0 V 3.2q8(11
----------------------------------------------------------------------------------------- ---------------.-----------



C' PEI;!Oic:UNC MIL., RION A rOtL~l.IV (7/191 OT2ts/l2/IiI
METSFT=GALLIIP, 74-00O PAGE NO. 4?

TIME 43TFP N1IMAFP 1, AFIFQ 5 YFPSR PURATTOtN IN YRS IS... *'i.0

tjumnirfe P~ fAMF=Nf.APFSr rimurIIJTY Yc 5.4Kti. Y= -5.2K'4. Z= 1.2M, 11151' 7.SKM, IPTYPE~tO

C' UO~QCFRI90 ArJNIIAL .nnFlf. CrIMPTTMENTR CnMPtJT-Ef FnR THISI LnCAYJON. I4PFM/YQ

AGEtF. PATHIVAY w"4.AnDhY FrIOPF AVC.LUNG LIT.VFP KIrINEY oRnNcHJ

INFANT INIIAL. 1.19F-11' 2.03lE-ml.P t .27F-0 I 6.66F-05 4.70E-03 0.
C'INFANT GROUNDC 1.6~2E-04 1.6,7F-04 I .62E-04 1.62F~-04 1.67f-64 I..62F-04

IFf CLjoU 5.b2E-OQ 5.62F.09 di.62F-09 5. 62,F-09 5S6?n-09 5.62E-OQ
INFANT VEG.tING. 0*. (. 0- 0. 0*0.

C'INFANT NFAT ING 0. .0. 0. 0. 0. o'.
11MFAtI.T MILK TU4G 9.WQ-44# I.P7E-02 9.A9E-0a J.0Rt_0S 2.6~4E-03 9.119F-00

C'INF ANT InTALS 2.3%IE-013 3. 3?F-02 t.PRE-flI 2.54E-04 7 .54E-05 1I IF-0l3

Ar~E PATHw'AY wH.RnO*#y APPI AVtG.LIING LIVFFQ KInNEY ARONCHt
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CHI-LD INHAL. 1. 19E-.03 2.0AE-02 t.27E-01 6.66E-nS 4.78E-03 0
c'HIinGONn 1.42E-04 I.I62F-04. 1.4A2E-44 i.62F-04 1.62E-04 1.6?E-04
C " CItW) CLnhiD 5. 6 2E - 0 5~,,PE-09 5.62F-o6q S. f?EaFmh9,~o 5.6?E-09 S6Fo
CHILI.) VEG. ING. 43.61F-04 7.29F-03 4a.61E-64~ 8.4'JE-CS t.33E-03 4.61E"04
CHILI) MEAT INA~ 1.99F-05 7.75F-44 4I.9REm-OS I .7SF-,AS 1.60F-04l 4.98F-05

C'CHILI HJLK INV, 6.1IF-04'i 9.ilPE-f03 6: n FE-011 2.23F-05 .5 1E-03 6.01E-04

P..) CHL -TAS21703 4.79F-02 1.28F-Ol A.S3E-04 7. 9il . oi 1.27E-03

AGE. PATHWAY tvH.RnoIY NflNE AVrG.LtUNG LIVFP KIWINFY ARONCHI
---------------------------------------------------------------------- ------ ----------- t ------- ------ m-------------------

C'TFENAnER INHAL. li*tqF-03 2.0'W-62 I.70 6,.66F -045 4.78F-03
IF I.NA IGER GRnimnO 1.42F-04 I . PF.-04 1.6?E-0il 1.6ZfE-04 1.6?E-04 1.62F-04
TFIJAI;E' Ctni)D 'j.62.2-Oq 5.627F-04 5.62F-09 %.62F.-09 5 62E-09 S 62E-09

£lNCR vF ,.Imn. .0-! .2AE-03 2.70E-fla 6.31F-05S t:oSE-03 2.70F-04l
TEENAG~ER MEAT INC a.91F.-Us a4i4qF-04i 2,QIE-OSi t.27E-OS. 1.241E-04 ?.9tF-0S
YFENAGER myLKm JF4I 2).SIE-04 A.RTE-03 *2.SIF-CNI 1. 1tIF-Ps B.SIE-OLS 2.51E-04i
---------------------------------------- -------------------------------------------- -----------------------------------
TEF~r4ArE'R T1OTALS. I.QlE-03 aQOE-02 1.2AE-ot 3.16F-0il 6.9ebE-03 7.11F.-04l

()AGE PATM44AY wH*RI1DY AWIF AVG.1-tim. LIVER KInNEY PREnmCHT
-------------------------------------------------------------------------------------------------------------------------

AnULT I 4H Al.. .1.14F-03 2. 0.%f 42 1.27E-01 6.6417-05 i. 7AF-03. 0.
(1~ ~ ADUL CRfIMINI) I.1-a .?E0 ~ F .62E-04 1.62F-04 I.baE-04l

A DUL T 171.0411)E-0 5.6býF-qq S .&2F-o 5.6?F-09q S. 62F -09 5.62F-09
AWIL I vFin. .i~ 2.75F-44 ?'?9._3 SF-0R 6.'I1F-Or J.OZE-03 ?.75E-0a
ADU tuir FAT PIG 3.41F-05 ~ '.lA4l.-O5 1.75SE-OS 1.52F-04 3.RIF-05
AWILT 14TLN Tr4G 9. 7?F-093 t.tIQF-01 .4 1F-o05 4.8AF-06 l.ISE-OU 9.72f-05

---------------------------------------------------------------------- I------------------------------------------------------------

A I)111 T(ITAIS t.77E-03 i2.6AF-0? 3 ~E-' .20F-04i 6.t*1E-03 .7EO



OEninmmI:imc, MILL RUM4 C tfF:MTfLfls.RF.v0 C7/79). nATE: 15/12/81
METSFT=1ALLUP. TA-As PACE NO. 403

Tf .ME STE.P NMMmkFR 1. AFTFI P YEARS 1MJRArMflN IN YPS IS... 0

flUMHIP ft WAME=4E:FANFESr rtll'JAIUNITY X= S'*'au, Ya -5.21(9. Z= 1.214. 013T1= I JTYPFX10

TnTAI. ANmiUkl rin.s CniMMITMENTS COMPRJITEO FnR THIS LOCATTIIN, MPFM/Yp

A C F. PArVAY W4. itflI RFlIIF AVC.LUIR( LlVFP IejDNFY ARflp~jC
-------------------------------------------------------- ------------------------------------------------------------

11NFAfIT INHAL. I..20F.-0l 2~. OfE-02 i.27c-flI .1O3F-04 5.0IF-03 t.30E-O1
JAIT GaQlilIln 2.q?E-0o4 ?.0PE-04 2.'*2E-04J 2.t12F-04 2.4?E-04 2aE0

INFANT. CL (RID 2.03F-fl 2.03-t3 2.03E-01 2.03F-03 2.03F-03 ZjAIE-03
I NF A 'IT VEG. ING.. 0. .0. 0. 0. Q*. 0.

INAT1EAT ING 01. 0. 0. .0. 0~ . 0.

!NFAfIT *. MILK t'4 Q.0RE-m0ll I.?REeO2. 9.95F-04 6.%2F-05 2.74E-03 9.9SE-00

INFVA"T TflTAL-l 43.41E-03 3.56F-02 1.30F-0I 2.47E-03 i.1.0F-02 1-.37F-01I

AQFPATHWAY wm~lnnfY Winm AVG.LUlNG LIVFP 1I ftNFY IRflNCmJ

C641L 1) INHAI. . 1.POE-01 2.04AE02 t.21Eu1 j. 3AE -01 5.OIE-03 1 .34E-01
CHILI) r~Ril)U'J ?.aE-04 2.2VF-0I 22.42F.-04 P.02F-00 2.42E-04 2.1170
CHILI) CL.00D Z.Q3E-03. 2.03E-03 2.03F-03 2.05E-03 2.03E-q3 2.03E-03
CHTLI) VFIG.IFIG. 4I.76E-04 .7.SQE-01 4.16F-04 11. 77F-04 1.AIF-03 47f0
CHII.P MEAT INC 5110OE-05 11. IIIF-00. i.5IE-05 A.7 IF-OS 2.?flE-64 ci30jF-05

CMI)MtLX IIIG 6.09F-fl'J 9.5IF-03 6.05E-04 '*.72r-as I.SQF-03 6.0SF-Oil
----------------------------------------------------------------------------------- -------------------------

C41lI) TO1TALS 4.&IE..01 i*.ORE.02 1,30F-01 2.67F..'03 1.07F-02 11438IF-0i

AfGE PATWWAY "Hf.flDy 80"F: AVC. LUNG .LTVFW Kif t4EY RCI
---------------------------------------------------------------------------------------------------------------------

TEENAGER IPINAL. 1.2flE01V 2.04ýF-02 1.27.E-01 I.3RF .. 0 .011E-43 i.311E-01
IVE')ArER GRnil~jD 2.4i17-114 2.42~E-04 a.42F-04 2.42F.-Oll 2.412E-64 ?.4I2F-04

TF'IGQ CLIfIIII Z.031E-0 2.0IF~-05 ?.0l3E-03 ?.03F-01 Z.2.OA-03 2. 03E-03
TEEI4AGtIQ VEG.1m1. 2.7AE-0*i 4.l?F-03 2.78tE04 1.31F-0 4 1.2?E-03 2.78F-0'I
TEENAGER MEAT IW; k.0QE-n5 M.QflE-O'I 3.09F-0l5 P.69E-OS 1.69E-04 3.09E-053
TEENAGER MILK ING 2.52IF1-fl 3.9IEDni 2-52F-0iI P..LI9F-DS 8.94F-04 P.s2F-04

----------------------------------------------------------- ------------------------------------------------- w-----------------

TFEPNAGE P TOTALS 4*.03F-0 4 3.17E-02 ,.50FoE-n 2,SQF -03 9.6fE-0A 1.37Fý-o I

AV~ f.FATHwEAY v#H.IInfy RnNF AV9.1.1 ING 1. tVFQ 1KIDNFY ARnm'cmy

AnUL T ep~tnumn * II?E.00 2.421E-fl 2.4iE-O0  2.4I2Efl04 ?.'2F-0'4 2.49F.-04
Atli . IWl1 2.11AF-04 2.OAF-03 . .%n ?.03F-03 Z.63E-03 2 03F-03
41)(I.1 IVff.1a I'IG ,*41lI-04 '*.SIF-43 2.4'IF-04' 1 .43F-04 I 21F-D0; 2.R84F-04

AW'l I H'FAT 1.4ir '1, 44F.,:ft b.I AE-04 aIsE-qs TI1OI-Ds 2.09rV-04 i4. 05E.-a5

------------------------------------------------------------------------------------------------------------------------------



p Egjfnm~tV4c MILL RON! 9 COD)E=141LD091,PVO (7/79) n&T~m IS1/i
METSIFT~r;ALLIIP, 7?ýfki PAGE NO. 44

TImE STEP NUMHiER 1. AFTFR 5 YF'RS DuRATTON IN YRS I S... S.0

NUmRER Q NAM4F=rEA4lEST nDIWtITNo cnW vc 31.8KM. Yu 4.OKM, 12--10.3M,. n1ST* 32.tKf4, IRIYPEctO

4n'ICF.RtQfI ANNUJAL DnSE COMt44T~4FNTS COMP.iPTEfD FOR T413 LnCATInN, IdQF'aYR.

C'AGE PATHWAY wwH~annY ROME AVGiLIING LIVER K I i-E Y PRnNCHT

I NFANT INHAI- 3.76F-04 6.%IE-03 3.94EE02; 3.81E-05 I.SSFi-03 no
INFAN~T t;pnljtrjo 5.16E-45 5.16E-05 S.*16E-05 5.16E-OS S.16E-OS 5.16F-05
INFANT CLOUD j*7nFiV-9 1.74E-09 t.74F-09 1.74F-09 i1.7'E-09 1.,74F-09
INJFANT V.EG.ING. 0. 0. 0., 0_ 0

C'INFANT MEAT ING o'. 0. 0. 0. 0. 0.
INFANT MILK INC. 3.4I7E00 4.34F-01 30E0 Z.64E-05 O.W.3-04 3,47E-04

IN4FANT TflTALS 7.75F.-04 1.09F-.02. 3 .9 AE-02 1.t6E-04 2.UAE-fl3 3.99E-04

AGE PATHWAY wH.AoDy AOAIE AVG.LUNG LIVER kIDNEY RRONC4I

CHILD) I NHAL . 3.76F-04 6.5%3E-03 3.94lE-02 3. Al F-05 I.55t-03 0.
CliIl.9 rROUND 5.16E-05 S1.t&E-05 5.16E-0s 5.16F-flS S.16E-05 5.1bE-6S

C'CHILI) CLOkuD 1.14E-09 1.7ilE-09 1t474F09 1.74E-09 1.74E-09 1.74E-009
CHILD VEG..TNG. 1.76E-001 ?.6?E-03 I.76F-oM 7.3E0 5.6?E-0LI 1.76E-04
CHIL.D MEAkT ING 2.11IF-es S.ORE-04 P.(170-05 1.50E-os 7.9hE-05 2.07E-05

C'CHILD) sILK INC, 2.21E-04 3.2AE-03 2.21 E-04 l.91E-05 5. I.SF-04 2.21E-04a
----------------------------------- -------------------- ------------------------------------------------------------------

CHILI) TOTALS 8.4hE-04 1.2flt-02 3.9QE-02 J.Q6F-04 2.76E-0l3 'I.70E-04~

AGE IPATHWIAY WH.Rnov ROME AVG.L'INC~ LIVEO KTONFY BtRONCHI

EEMAGEP INHAL. 3.76E- All b.93E-03 3.94E-02 3oaIE-05 I.SSE-03 0.1
TF.E'AGIR CraiIJND 5.14F 0% S.t4E-os 5.16E-')5 5.16E-OS S.If.F-os S.1E6E-OS
TFENAGEq CLou'n 1.7'IF-fl t.74E.-09 1.74F-DQ 1.74F-.0Q 1.74ZE-09 1.711E-09
TEENAGER VFG.INr,. I.OQF-i10 t.E.UE-03. 1.04E-04 5.'SOE-f5 4.44E-04 t60QF-04
TEEMAGJRg 04AT ItIG I .29E-os I .90E-04 1 .29E-05 I .ORE-fts &* I1305 .ZQF-os
TEENAGER MILK INC. 9.77E-Ot 1.EI1E-03 9.77f.-os t..Ot-05 ?.90F-04 9.77F-05

TEF.NAGEq TOTALS 6.tIPE-0f4 9.F?E-03 3.07E-02 1.65E-04 2.40F-03 2.1117-04

C)Arf PATHWAY wH.IftlDY BOnm AvG.LUMG LIVF.P KInNEY BRONCHI

ADULT INA.3.7&E-04 6.53E-03 3 94F_-0? 3.81,F-05 t.55E-03 0.
C3 ADULT GR01foUD5IF0 S. IAE-0S5 5.16E-oOSI&-5 5.tliE-os 5.IAE-05 S.16F-0S

AnuII I C4.0111 1.74LE-04 1.70F-09 1,74F-09 1.714E09 1.7OF.-OOQ.AE0
ADtlTj VG.ING. I.t6v-0't 1.7XE -0.; t .,t E-oil 5i.91F-05 11. 3SE -0tt t16F-0fl

0 bDIFI.T, HEAT INC 1.77E-05 P.6OF-04 1.77F-05 1.501-05 7.59E-05 1.77E-05
AI)iJI.r TMILK ING 1.9hIPE-f5 5.64IJ-04 3*9.Q 1 .QF-fi 1.07f-04 3.Rhfi-OS

-----------------------------------------------------------------------------------------------------
ADLTTOTALS ft.OIF-44 9.tLIE-01 3.961,~ *hgF-04 .?E0 2.?5F-00



RECT0JflrIIIC MILL RUNJ A COOD~uMt~LnS.PliY0/(79) nATF= 1,5112181
f4ETSIFT=r.LLUlP. 76I-fl PAGV NO. 4S

TIME STFP NIOIHFO 1, AFTER? S YEARS 3 nOATIn Im TM VS IS... s*.0

NUIFPp 9 fJAHE~fIE*Rv~t flO'I1NWIND C014 wr 31.oxm. Y= 4.0lKMv Z= -18.q4. DIST= 3Z.'11(4 tT.RYPFrio

TOTAL. At*WJIAL rDOSE CnI4MMTTME4TS COMPUTEn FOR THIJS LnCATIOIN, MRFM/YR
-- - - - - - - - - - - - -- - - - - - - - - - - - -- - - - - - - - - - - - - --- - - - - - - - - - -

AGE PA TH.WhY Wt.RIO oN AV.r,.LUNG. LIVER X [ONE y RRnmcIt
-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - -
I.NFAf4T I 144A1. 4.2&E:-04 8.07E-03 3.98E-02 '4,.31E-04 Z.83E-03. I..OQE-l
INFANT GRnimo 1.19E-04 .IQV-IOf 04 1.l.9E-OU i .Iro t.9Q141F-04 .1.19F-04

c% 10 NT CLODin 1.90F.-6JS ..1.90F-03 I .RoE-o03 1.90F-03 1.90F-01 t.90F103
PIMFANT VEC. Iflf. 0. 0. 0. 0. 0.
I "F A NT HEAT INC, 0. 0. 0. 0. 0.

C' 1~IIFAHT MILKc ING 1.76F-* 4.86E-03i 3.Y7,S 4 '.15F-34*.IE0 .76E-04

INFVANT TnTALS 2.82E-03 t.LzQE-02 4.22E-02 2.bAE-al 6.26E-03 l.I Em-Ol

AC ATHo&Y wH.PoDY RflNF lAvG.LuNG LIVER KIDNEY Reln~cHI

C' CHILD 14MAL. 4.2bE..0f 8.07F-93 3.9AE..02 OJ.31l.-OO 2..R3E.03 I.09E-01

COI LD CLOtID. 1.9o-ol 1.96f-03 1.9OF.-01 *l.ROE-t5 t.90E-O*3 1.90E-03
M CI L 0 VFG. IMr. 2.htF-f4 41.37F-63 P.hIfeOd 5.79E0oa 2.1RE-03 2.61TE-04

MHIDtFAT ING 3.ASF-fIS 6.6DE-Ofl 3*RRF-05 1 .23E-0t 4L.06F-04 3.8SF-0c5
CH1411) MTLIY PIC ?.4iOE-04 A.TL70-03 2.44UE-04 I .SE'E-04 9.3tE-!04 2..44hF-04I

C#41CHID IOTALS Z.Q9)-ol 1.89F-02 4. aaF-0a2 3. 54f-0 5 8.?.R-03 2; 01O

A' A, F PATHWAY wr4*AflY ROMEI AvrG.LtJNG L IVIER KIONEY HWONCHT

TEE.NAGE.R !t4HAL. U.26E .-04 fti07E-03 3.98EF-02 4 1.31E-04 2.RiE-03 1.09t-ot
TEEAGE GPIF!) .1E-.4 .1~.GA 1.~P-G 1.19F-04 1.19E-04 1.19F-0JI

IFF NAGE4 Ct~lOUm.O-3 J9E~ 1.90E-01 I . AO0 19F-03 1.00F.03 1 1.90F-011
TFENAGF.P VE,. IN#.. 1.56E-04 2. TE.OE-0 I.5E-6F-(In 0.lF 1.64E-()3 1SE

4TIFEflAGER M -iEAT JOIG al.27G-flS 4.12E-04 2.27E-05 A.87E-05 3, 1OF-44 2.27E-os
tffftull mn Ito. I..0E-r14 lA'.-t. I.O7F-04 R.23F-(; s. ýt E-164 1.O7F-0L4

------------------------------------------- ------------------------------------------------- I------------------------------
1FVIflAGEI TOVTALS 2.73EflA 1.URE.02 421.E.fl;? ;.04F-03 7.32F-03 I.IiF.01

A.PATHWAY v,,.*R(fIY. DflMo~ AWV..IJING LIVFPo KI NF Y PRRINCHT

APUL-T I HMAL. 'I.26E.04* #*DTE-63 5.98E-02 4.31F,-04l ?.RMF-03 I-09F -0 1

*APULT tLu .4of-0o3 1. 9of -0 ol t.,E-0l I *4OE-ol I.QOE-O3 1 .W0-03
ADU1L T YFuIeG. I HA E'#F-oq 2.97F..03 1.6F..Of 4*.64If-04 1.61 E03 1.66'E-04

APL EAT J'Wr. 3S*DFwos S.'ITE-014 3.flgE-os I.2?Fflý4 3.WA-0*S 3.09.E-05
*API )I. MILK 1014 4. ý33E-Oc h.siAE-De* 4* IAP-Q' 3.4?f-0% 1 .4UE-04 '3. I3-Ori

----------------------------- ---- ---------------------------------- -------------------------------------------- --------- o



.e REGInrlIt--IIC MIILL QUN A. COnE-M-Lr'O)S,PFVn (7/79) nATF= 15/12/81
METSET29fALLUP, 7k-80 : • , PAGE NO. 4b

T114E STEP MIIMBER 1, AFTEq 5 YEARS DURATION IN YRI lt... 5.00
NtlPIUIFP Ifl NA4E:FF.RFST GRAZING ARFA X= .3KM. Yo -.AKM, Z= -18.3m. i)T.ST .IXM, TRTYPFm10

r-:?i.,I'3n ANIMAL nnF. C044MI[TmFNTS COMPIItFi) -z* THIS L#lVl4TT)N. MREM/yI

.AGF PATHWAY KH.,RonY HfltJE AVG.LUNG LIVEP KIDNEY BRONCHI

INFANT 2N.4AL. Z.17.E-•2 3.73E-01 2.2AE+00 1.RIE-03 8.83E-02 0.
INFANT rROUND 3.07E-03 3.07E-63 3.07E-03 3,07E-03 3.07E-03 3.07E-03
INFAT.T CLMH 1.IF.- I, O1..-07 t.OF.-07 I .OtlE-07 1.01E-07 1.01E-07
INFANT VFG.I NG. 0. 0. 0. 0. 0; 0.

0 INFANT MEAT INC. A. 0. 0. 0. 0. 0.
INFANT MILK ING R.16E-72 2.b7e-0t 21 E-o? 2.09E-03 S.IRE-02 2.1bE-02

I PIF ANT TnTAl.S '.64E-02 6. 44E. 0. I 230E100 6.97F-01 1.45E-01 2,4 E-02

AGE PATHWAY WH.RoODY SOME AVr.LtIJCG LIVER KIDNEY BRONCHI

CHIKIl INHAI.. o.ITE-02 3.73E-01 2.28E.40 .81EF-03 8.83E-02 0.
CHILD rOaINr $.07E>03 3.071F-03 3.nE-03 3.07E-03 3,A07E-03 3.O7E-03

0 CHILI) CLOtD 1.01E-07 1.OF-0? t.o1E-ol 1.01E-07 1.OIE-07 1.01F-07
CHILO VEG. ING. 1.I4E-07 1.7To->0 1.14E-02 5.73f-03 3.77E-02 1.1:4E-O2
CHII.V) HEAT 110G 1.34E-03 2.02E-02 1.,39F>03 I.IQF-03 S.63E-03 I 39E-03

0 CHILD MILI( ,IG t .4:1 E-AZ 2.OF-01. I.4SIE-02 1.51E-03 5,17E-02 I ,IIF-02
---------------------------------------------------------------------------------------------------

1~) CHILD TOTALS 5.17E-02 7.70E-01 2.31E.00 . 1.33E-0 r.6AE-0 3000E-02* o
A0. PATHWAY wH.RIODY snmE AVG.LJNG LIVER KI[ NFY HtnptCHI

---------------------------------------------------------------------------------------------------------------------------
* TFENAGFR ItIH AI.. 2.!7F-0l2 3.73E-01 2.?RE+00 I .. AtE-03 8..93E-nl2 0.

TEENAGER GROUND 3.07E-03 3.07F.-0 3.47E-03 3.07F-03 3.07E-03 3.07F-03
TFFNAGF' CLVtHI) I.0. .OI-07 1.OIF-07 I O.IE-07 1.O1-07 !.011F-a7

*E F" AGFQ VEC.!G., 7.Z7E-.3 1.O7E-01 7.22F-03 4a.27E-0. 2.9AE-0? 7.22E-03
UEuEA r 1#4F 8A rQEi.7 4 1.2RF-02 a.1TE-0 R..63E-O04 4.33E-03 8.79E-04
TFENAGER MI. 'TLK ING &.STE-03 R.9AE-62 6.37E-03 7.98F-0 1.71.E-02 6.37E-03

TEENAGER T(ITAl.i 3.iE-o0. 5, 8,E-01 a.3hE+O 1.08E-02 1.4'13E-01 I. 7NE-A2

O AGE PATHWAY w"H.8HI1Y RnNE AVG.LIJNG LTVER .IOnt4FY B RONCHI
-------------------------------------------- -------------------------------------------------------------------------------

114MT FIAL. 2. 7E-02 3.73F-ol 2... E+AE 1f .8-1E-03 R. •M;-02 0.

C) AMOLT ;.Olos 1.071-03 3.07E-03 3.071E-03 3. 07E-03 3.07-03 3.07F-03
AClI.61 .cumTt)o 1I .E-7 ,I F.-07 I."IE-07 .l.0 1 F-7 1.01E-07 1.011-07
AnItT.r VEA.I NG. 7.APE-03 t.isF-0 7.9?F-03 I.bAE-O.3 2.Q5E-02 7.02E-03
Ai ADULL I PFAT Tt4f, 1 .2.1-0.3 1.76F...9p I .P 4E-03 l. IqE-os S.30%F-03 1 .23E-03;

AnIUlT NiLK ING 2. 0F-O3 3.6,F-02 .h;F-O3 1.312F-04 6.60E-03 2.63F-03
------------------------------------------ ---------------------------------------- I ------------- ------------



REr.JniaiPc Mi.I.L '.ijp• cn-F-MILOflS.REVo (7/79) "hArFEZ 5/121-R
NETSF7=•IALL'.IP, 1S•0•" PAGE NfO. 47

TITli sTEP MI$Ak FR I, AFTFR 5 YhARS DlURAIJIntl IN Y RTS,..* 5.0
C.'

N, RF'R I10 NAMFEEA=N .. 1 GRAZIfir AREA X" .3KH, Y= -. 6KM. Z -18,3M4. MST= .7KM. TRTYPE-I.O

4TTL ANNUAL nnOSfE rAIMMITmFNTS COMPUTED FOR THTS L.CATIfN. MRFm/YR

A E PATHWAY. wH.PDDVY .BNE AV',.LUNG LIVER KTnNEY 8RONCHI

INFANT INHAL. ..IF1-fl? 3.73E-01 . Z.28E+00 I.RIE-03 6.A13E-02 2.38E400
INFANT GROnm .i 6.45E-03 6.U5E-03 06.&ISE.041- 0.45E-03 6. 4sE-03 6.45F-6O

C. TIaFAMT CLOUD .24E-03 2.20E-03 .2.?aE-03 2.24E-03 2.24F-03 2.24F-03
I INFII1T VFG.IfIG. 0, 0.. 0. 0. 0. 0*
I MF A N MFAT ING 0. O. (. 0. 0* 0.
IVFAIt• MILK TAG P..E-O•2 2.6FE-O1 2.14Em-0,• .tOE-03 S.3F-0a 2.46E-02

-------------------------------------------------------------- p ---------------------------------------- w----------------
INFAimT IOTALS 5.,20E-02 6.49E-0l 2.31E200. I1.26E-F?+ I.SE-0I .'IE.00

A A(. PATHWAY W4. BOpY 'RONE AVG.LUNG LIVFn K IlDNFY BRONCHI
----------------------------------------------------------------- ---------------------------------------------------------

C' CHIU) I PIHA L. 2.I7E-02 3.73F-01I 2.ZRE+00 I.AI-03 &.RM--O 2.3RE+O0
CHILD GROUND 6.4SE-03 6. 45E-03 6.ac;F,-03 6.4SF-O0 6.45E-03 6. fF-03
CHILD .C.flo . 4.]aE - 33 P.? PE- 0o 2.:24E-03 2.24E-03 2.24E-013 2.24IF-0.3
CHID.0 VEG. I.HG.I I ,1afE-Op I. 70E-01 1.01E-02 5..73E-03 3.77E-02 I.t F-02
CH ILD MEAT ItG 1..39F-03. 2.0,2E-02 t.SQE-03 1.19F-03 5s64E-03 I..39E-03
CH[LD NlI.i( I]eG 1.ailE-1u2 2.01-01 1.aIE-O?. I.52F-03 3.17E-02 t.41E-02

CHItI) TOTALS S.73E-0. 7.74E-01 2.31E+06 1.89E-02 1.72E-0I 2.'&iF+00

C' ASE PATHWAY . WH.I1(WY HonE AVG.LIING LIVER KX 1i01FY YPROlCH

---------------------------------------------------------------------- -------------- 6-----------------------------------------
TEENArEIP INHAL. 2.17E:02 3.73E-01 2.20E÷00 4.81E-03 8.133E-02 2.38F+.00
TF F1ArER GROUNn 6.4Sf-O0 6.lsE0-0. 6.0.5F-03 6.45F-03 6.45F-03 6.4SF-03

TEEMAnGE CLOU11 2.e'OE-01 2.201F.-03 2.24F-., 2.24E-03 2.24E-03 2.24E-03

TFFNAr-ER v¢r. 114G. 7.22E-A03 I.07E0-A 7.22E-0.3 (1..2AF-0, 2.9-E"02 7.22E-03
tFE .AGER .iF AT hN, H.7jQE-04 I.2PE-02 8.79E-04l 9.64F-Oil 4.. 34E-03 6l.79F-0

rEE 2JArFP et It.K ilG 6.37.-03 8.9AE-02 ,.37E-0
3  7. QAF-07 I*7E-02 6.37E'-03

. ...................... . .........................................................................
ElI.I.ArEQ TfITAL q 4. RF-0? 5.. -01 E. ?.30E+o- I .64F-02 I,.O4E-I 2.40F+00

A. r PATHWAY - .tionv DFn.-E AV..LI-NG LJV7R kI.E Y n RRO.CH I
0 ----------------------------------------------------------- ------------------------------ I ------------------------------------- ;AnotIITWt. ?.I17E-62 3.73Fe-fl ?.?AF+(10 t.R1F-03 Ft. 93F-O? 2. 38E,+

A O1.T IU0111b 6.1j¶4-fl3 k%. 45FP03 6.*5 E .-03 45IF-0 3 6. 4%E-03 6.L*517-03
*Ar)UI -ip2.40 .7Fn3P2F0 .dF0 .4-0

A001. VEr . MG., 7.fl?F-03 1. IF-flI 7.R2F-03 iiheF-41I ?.q3E-O?2 1.82F.-03
ADnJl 1 mEAT ING( I .•,3-o I..7AF-O0' 1.?;-n. I 5 .-03 3. E-03 1.23F-03

*t AfltJI.T MTL' J111, 2.61F-01 3.641F 02 2.63E-03

---------------------------- ! ------------------------------- ----------------------------------------------------------
A011. T 1TOTAI '3 •.?IE-n2 r.iE-01 2. 1"0.Ofl I.67F-Op2 I. 01tF.-I1 2.ROF tOn



R~it.ij ILRNACO"UmtLI~nS.QEVO (7/79.i OATEV 15/12/81
MET8FTGALLlIP. lh-RO PAGE Nn. 48

TVHF STEP NtI.I~iFR 1. AFTER 5 YFARS I)UPATIONJ IN YRS I13_4 5.0

NUmBEp 11 N4MF=:GAiLLIIP Xx -.20.4KM Y: -14.RkM, Z= 0.0P4. 0151= ?5.?K'4, ITRYPF=10

*linCFRQfl ANNiJAL flflSE CnMMITMENTS Ct1mPlITED. FflR THUS LOnCATION, FIRFM/YR

AGF PATHWAY AVC.Lu~y ONE LIVERN KIDNEY HNI

INFA14T I NNAL . iR.W-00 0.?6E-03 2174F-02 1.06F1-05 t.DOF-03 0',
CINIFANT carvlJNI) 31.14E-os 3.39E-05 3.3,9E-0S 3.319F-05 3.39*F-05 3.191-05

INFANT CLOniW 1.10F-09 1..19E-09 .I QF.-09 1.19E-09 1.19C-09 1119F.-09
PIFAHT VEG.ING. 0. 0 0. 0. 0 0.

CIUFANT MEFAT ING, 0. 0. 0. *0 0.
INFANT MILK ING 3.91RE-04 2.S7E-01 1.QSE-.04 1.r*2-06 5.01F-0O 1.9RE-04

CINFANT VITAL.S 4.IAOE-04 6.871-03 2.7pi.-02 4.blF-05 1 ."E)-03 2.32E-04S

AGE PATHWAY wH*.RnDY BlnNE AVGA.IIN~G LIVER KIDfNFY PRONCHI
-------------------------------------------------------------------------------------------------------------------------

CHILD) INHAL. 2.53E-04 4.;26E-03 2.701-02 I.061-05 1.OOF-03 '0,

CHILD GROUND 3.39E-OS 3.39E-05 1301F-05 3.39F-05 3.30E-05 3.39f-05

CC"ILD Ct onD 1.19F-09 1.19E-09 1.10E-09 I 19F-09 1.19F-09 1.191-oq

CMILL) VFG.ING. 8.771-05 1.4PF-03 .8.771-05 4s:18F-06 2.3AE-0 8.77E-05

CHILI) HEAT INIG 6.98E-06 1.44E1-0a 6.98E-06 8.5qF-07 2.501-05 8.99F-06

CA C'41LI) MIL.K ING 1.171-04 t.899-03 1. w-on-0 1.09E-66 3.06F-0OI 1.17F-04

C11.)TOTAl 8 S.DOE-04 7.6-3S7E0 .071-05 1.60E-03 ?.48;-04

CD

AGEF PATHNAY wminfDy AONE A.VGAOtNG LIVfP krIDNF.Y BRONCHI

Ap TEENJAgER IISHAL. 2.53E..04 4.26E..03 2.70F-02 1.06E-05 1.001-03 0.

TfENArER GRnUND 31.39E-PS 3.3QF-05 3.191-05 3.391-os ý3.39F-05 3.39E-05

TEENAGER CLOUD 1.19E-oR 1.191-09 1.19F-09 1.19F-09 1.191-09 1.1QF-09

TFENAGER VfG.lPJG. 4.47F-05 7.99E-04 4.970-05 3.ISF-Ob I.P8E.04 4.97E.-05

TFMAER M4T ING 5.03F-06 A.03E05s 5.03F-Of' 6.24E-07 I.Q4F-05 5.03F-06

TIENAGEO MILK I1JS 4.7?E-05 7.51)1-00 A.72E-05 5.76F-07 1.73F-04 4.7?21-05

- - - ------------------------------------------------------------------------------

TEENAGER TOTAI S 3.1)81-04 5.9AW-03 2.71F-02 '1.89F-05 I.OI1E-03 1.36E-0*5

A) AGF PATHWAY -HO.HDY HfONEf AVC.1.11MG LIVPO KIPNEYIROC4

ADUL.T INHAL. 2.W3-04 4.2f'F.03 2.70f-02 1.06F-05 1.001-03 0.

0ADULT 1.001Imi) 3.30F-65, 3.591-OS 3.39F-05 3.391-05 3.39F05r 3.39f1-OS

APUlL t *VIE.114G. it.9flF..flC; 7.A)*-04 .zfFo 1.47E-06 1.2-04 4.90F -045

C) A ntl~l. #16A1 ING 6.30E-OA 1.O1E-O d 6.30f.-06 R.b2F-07 2.37F-05 6.34F-06

Mtlj( ING; I.71)1-09 P A.1)5-COl 1.711-0 2. 401f-07 6.3AF -0-i I.7AE-09

A * ~ l I* TOTAI s 3.60E-04 S.47E-03 2.711.-S?, 4.41F-05 1 3E-3I.07E-04

,,.w



- PEGIfM=1IMIC 4ILL RUM A CODFOMTDf"f.PEVO (7/70) nATFu t5/12/81

I4FT^ý.j=GL~l 7-AOTIPFE STEP N(JMPFR to APTEP 5 YFAPS . nUPAfiAn IN YRS IS... 5.0 PC n 4

NIUMAER I I mAMF=GAtLtlJP Wc -20LIKM. YZ .1L.RKM. Zm O.OM9 DIST= 5?M TPTYVPE2:10

TOTAL. ANMHAL VV8F C(IMMIWMENTS COMPUTED~ FORP THIS LnCATInN, MPE-M/YrJ

AOIL PATHVIAV wH.Rfl'Y. PnNE AVC.LUNC, LIVES? . kifNEY RQnNCmI

IMF ANT INIIAL. 3.18E-04 6.31E-03 2.7SE-0? 5.33F-04 2.70F-03 1.18E-01
INFANT GRINI .4AE-05 8.LIPF-05 .8.11F-05 . f.4.4F-05 8. 1 IAF- 05 8.F

C'INFPANT cIt'ni0r 3.12F-03 3.1?E-03S I.PF-03 3.12Ew43 3.12E-43 3.12F003
INFANT VEr,.INP. 0. 0. 0. 1) 0..0
I UFAST I'ArA ING ~ 0. 0. 0.. 0. '0.

O !FAIjT mILK ING 27EO4 3,2717-03 P.37E-04 2.5?F-04 I.ZOF-v3?.?F0

IKIFAfT TFI1AI~s 3.7A'E-03 1.PAE-02 3.0qE-02 3.99E-03 T.t5E-03 1.&1E-01

AGE PATHWAY WH.ROOy AnsME Avr.LUJNG LIVES? KIONEY PRO NCNI.

OCHrIlD INsAL. U.I5'-04 6.31F-43 2.75E-02 5.13F-04 2. 70F-03 1.7RE0
CHILD) cpfIIIfol) 8.48E-05 8.1ASE-0 A.4AE-05 RA.LRE-05 6.'4RF-O5 8.4ISE-05
CH~tI) CLtin~r 3. .E-03 3.1?E-03 3.t7F-O03 3.12F-03 3.12F-03 3.12F-03

C' >CHIL) VEG. I PG. 2.OIE-OtI 3.67F-01 2.01E-Od 6.77F-04 2.2AF-04 iOF0
CHIl~l) HEAT ING 1.30E'.05 6.24LE.O04 3.30E-01; .:I.4IIP04 ~4,s9E-04 3.30F-05

C)CHL 'sLt T VIG 1. 4A-F-04 2.O-0 .UAE.OU 1.83F-04l 4.S9F-10 I .LAF-0'l

CHILD) TTALS 3. 1QOE-03 1.63E-02 3. 1 IE-0. 4.74E-03 9.50E-03 1.81E-01

C'AGE. 'PATHWAY WH.ROI)V ROMEF AVG.L(;MG LIVER K 7I)NF Y BOnMCHI4

IEENAC.F I#4HAL 6 3.IAE.-04 6.31F.05 2..75E-OP S. 33.Eý-04 2.70E-03 1.18 m-01
C rFVACE4 rmntllimn 8,4AR,'wQ5 8.49F-05~ 8. dASE-05 8.49lF-05 8.tusF-Oq R.USF-05

TFENPAED CLPLUD A.t2I-03 A.I ?F-01 3.1?E-03 3. 1 E -fi.4 3.t2F-ftA 3.1.2F-03
TEENAGER VFG.1t4G. i.tPE-04l 2.21E-03 I . 1 E-o0 4.QBF-04 1. 77F-(3 t.12F-04

eIFEMAG.ER. 4F A II NG ITAlE-OS 3,75E-04 I RIF-0s 1.04E-Ofl 3.SnE-ei O.tf-05
ITEP!AGFR MILK 14C, 5.qsF-Ocv I DIF-03 S*9L1-O5 94.65F-05 d**80".04 5.94F-05

--------------------------------------------------------------------------------------- ---------------- I--------------------

9TEENArt" ITOTAl 3 37 1 -03 1I.3E-02 3.AQE-O? !4.'3F-03 A.stiý-03 1.81E-01

ArE PATH-NI&Y W#-.PA(1y PruNE AVI.LfltIG IATVFP . kIDNEY RRfINC&41

AfULt I P114lAL , 3.ISE-04 6. 51F-04 2.7SE-Op S;.33V-OlI 2.IPE-OA l.?8E-QI
AnUI. I rutil~f) gl I*4U-05t mj4*4F-05 s*LI't-0" 0,iIft-0s S. 4RF.0Si 0.48F-015

*AflUlf ClOUDII 3. 1 2F-03 3. 1 ?,03O 1. 1 PE-03 3.12E-03 3.12E-03 3.12iF-03

NP1 EAt [lu-G 2. S-1 ' ftfo* SSSF-04 i2. iRE-05 I .113F-0'n 4.36F.Ofil .8O,

*AfIJl, 1 ~ t. "16~ ?.;,7E-A9 4a.07F-04 P.?7E-fts a 0 1 F-05 I 79.f-Od 2.27F-05

-------------------------- Y.-------------------- I ------------------------------3R~E0 .E----



Rt4InN=IjNC MILL RLIUN.R CPDF=MTfLD0,REVO (7/791 DATE= 15/12/01

MET5FT=rALLkP, 76-O DAGS Nn. so
TIME STEP F4UMIMEP 1. AFTER S YEARS nURATION IN YRS IS... 5.;

NUMAFR 12 NAME= PRj|GSIFAD TR. PARK V= -6.31Km. Ya -7.7KM. Z='-48.AM, DTST: 9.9KM, TRTYPEZIO

4 'OCFRIQfl ANNUAL nnlqF COMMITMENTS COMPUTFn FOR THIS LOCATInN, MQFM/YR

. ArE PATHWAY wH.RnDY BnwE AVG.LIUNG LIVER MIONFY 8R0nCHI................ ..... ,--........----.... ...--.... --.. --.... ---. I ---- .- ... . .......--- ....... ..--- . ....-----

*INFANiT INHAL. 3.07E-03 . .IAE-02, 3.28E-01 1.17E-04 1.?tE-02 0.
INFANT GROIIND . 4.13E-04 4.IE-04 II.13E-OA 4.13E-Oa 4.13E-04 4..13F-O4
INFANT CLODin A. AE-O t.45F-08 t.4SF-08 I.4Sr-O 1.45F-08 1.45E-Ot
II'FANT VEG.ING. 0. 0. 0. O. 0.
INFANT MEAT IN(- 0. 0. 0. 0. 0.fl.
INFANT kITLK TRn 2.40E-03 3.12E-02 2./*0E-03 1.26F-0S 6.T7E-03 .2.4OF-03
------------------------------------------------------------------------------------ ------------------ ---------------------

IF A~iT fnTALS 5.8AE-03 8.34E-02 3.31E-01 5.42E-O l.qtE-02 2.RlE-n13

AGE PATWAY Mit.,Rf)Y RONE; AVG.LIING LIVER K I NFY RRONfCHi
------------------------------------------------- ------------------------------- ------------------------------------------------- "

CHILD INHAI . 3.o7E-03 5.IRE-02 3.2RE-01 1.17E-b4 1.21E-O. 0.

eCHILI) cIthJI) 1A9SE-Oa l.4sE-Qf) I.4E-OC 1.4SE-flR 1.49E-08 1.4%F-09
CHILD VEG.ING. 1.0bE-] 1..?7F-02 t.06F-03 3.16F-O5 2.85E-03 I.O&F-113

CH1LD MEAT INtG I.0DE-00 1.T7E-03 I.OE-0O 7.07E--0b 2.95E-04 1.08F-114

CHII.11 mILK ING 1.41F-03 2.29E-02 1.4IE-03 9.01E-06 3.77F-03 1.41E-43
-----------------------..--------------------------------------------------------------------------------------------------
CH.ILIl TnTALS 6.0hE-03 9.aOF-02 3.31E-O1 5.qOF-0O I.qE-02 2.9QE-03.--

• 0) AGE PATHWAY WH.RnDY PrNE, AVr.LitN( LIVER KIDNEY PRONCHT
-------------------------------------------------------------------------- ----------------------------------------- --------

41TEENAGER# 1041AL . 3,07F-03 s..IRE-02 3.NRE-0I t.17F-04 1.2tE-62 0.ý
TFENAGEn GROUND 4.13E-04 4.13E-04. 4.13F-04 4.lIE3-0 4.13E-04 4.13E-04

UENArnFO CLOUDo t.I8E-OA 1.ItSE-08 IASEOR0! 1.Od5-08 1.4I5E-08 144SF-08
.• .16GE VEG.ING. 5.Q46.-04 9.61F-O. 5. -IF.,04 2.62F-0% 2.2cE-03 5.Q6F-Oa

SEENAGER WFAT ING 6.OOE-05 9.611F-04 6.00E-05 q.15F-06 .2.2RE-04 6.E00F-Os

TFEHlArER MILK INg S.6QE-04 9.t&E-03 5.6QE-04 4.7%F-06 2.10E-03 5.69F-04
--- ............-..... ,-....--... --_-------------------- - -------------.... . . -----------------------------------------

TFENAGER TnTALS 4.71E-0,4 7.14E-02 3.AOk-0t 5.66E-04 1f.IF-.02 1.64E-01

AGE PATHWAY WH..RfnDY A (IP F AVG.LLItiG LTVQx KIOjE.Y ARONCHI
..-------- - ----------------------------------------------------------------- ----- .--------------------------------------

&OJl~. INHAL. 3.07E-03 5.1AE-02 3.28E-01 1.17F-oa 1.21E-02 0,
.An!JI.T GRoIINo 4.i3F-041 l.13E-O.i 4.13F-04 a. i 3F-O u. I.l3E-Ot 4..13E-04
ADtJLT C LOUD t.'*WE-0A 1.1E- Ot 1%E-08 1.sFaO.E

ADUT ~ i.N'. .R6F~-ofl Q.47F-oi 5.fk6,-04 2* 2AgE-O5)SCF0 5.86F-04
0 AOIDT MFAT llt, 7.%?E-fl05 1.2F-03 7.5•F-05 7.12E-04 2.79E-O0 7.52F-05

ADUI . PATLK 114(. 2.IME-0a 1.44E-03 2.i'W-0a 1 1.97F-01 7.75F-fA 2.14E-04
......--......---------------------------------------------------------------------------------------------- -- -------

( .AOUkI I0TAtS4.fq0 h.61F-fl2 I.. AoE-;o 1!.FI1 . 1SRF -() t.29E-03



REGCIOlttNC MILL RUN A cnDE.=MILDf13.REVO (7/7Q). DATE= IS/h9/81
METFT=CALLUP, ?6-10" PAGE Nn. 51

TIME STEP NtIVOER 1t AFTER S YEARS PURATI[O IN yRs is.,.. .0

NUMijF"P Q rAMF=.PqjP1(..qtFAn TR. PAARK X -6.IKM. YA -7.7K.M, ZZ -46.914, DIST= Q.9KM* IPTYPE=I0

TOTAL AM1PAI• DO•F CnmmITMENTS.COMPUTED FOR THIS LOCATTON, mRFM1YR
"-------......----........"-------------......-------------...... ---... .------------------------------------

AP, PATHtWAY vHimnoY ERiNE AVG.LInG tLIvE KIDNEY SPnNCHT.. ...-.---- .,..-- . .-.- .,- .,--.......----- .,.. . . ,-- -- -- -- -- -- -- -- ---. . ..---- ----.-----. --...... .----------- .-- ..-

iJM AOT I1.H0AI.F .o-03 5,2E-C I. 3..29*-o1 3.43E-04 1.•9E-o2 2.55F-0i
INFANT GQOUNDn .o9F-04 5.OqF-04 S.4OE-04 ".OQE-O S..09E-O0 S.09tE-4
INFANT CLOUD 4.21E-o3 e.2iE-03 " 4.21F-03 42tiF-03 4.21F-0V 4.2tc-03
INFANT VF..ING.. 0. 0. . 0,.. 0. 0.
INIFA14T t4FAT V4 Q 0, O. 0.. 0. 0. 0.
IFFANT mILK T14C ?.41F-03 3.1SF-02 2.OIE-03 1.21F-04 6.8AE-03 2.41E-03

IMFANT TMTALS i.02F-02 8.49F-02 3.36E-01 S.1BE.-03 2.45E-02 2.&?E-01

ArE PATHWAY. wH.Ano1Y RfiE AVG.LIING LIVF1R KIMNEY fRONCHI

CHILD INMA.. A.OF-0. 5.27t-.02 3.29E-01 3.43E-04 1.24E-02 2.5SE-nlI
cHnn foptIIND 5.09E.0 So0oqE-o0 5.OqE-04. 5.09F-44 5.OQE-0a 5.OQE-00
CHILD Cl.nOUF) O.Z1E-03 £4,IE-0.1 4.21E-03 4.21E-03 44?IF-03 .4. 2F-03
•CHILD VFG. [14G. I .tI IE-0. A.I.AF,-A2 1.1t1F-01 S.26F-04 3.73F-03 I .!If-03

C HILD tfFAT lfi, 1,.1F-04 1I.90'-O1 I.IAE-O04 6.90E-05 4.82E-04 1.IAF-0O
CHILD) Ml.k( INC 1.43E-03 ?.1IF-o. 1.43E-03 8.79E-05 3.Q6E-•O.3 1.•I3F-0A

CHILD TOTALS I.O5E-0? 1.OtE-01 3.36E-0l S.5Ef-03 2.SAE-02 2.62E-01

AGE PATHAAY wdH.RoY f6'MF AVG.LUNG LIVFP K InNEY RRONCHI

YEfNAn.Q INHAt. 1.OE-.03 5..27E-0.2 .2qF-01 3.43E-04 1.2 0 E-02 2.5SE-0t
TEEMAGE GRmOUIND S.OQE-04 S.09E-04 5.0FO-04 5.09F-04 5.0QE-0a 5.09E-04
TEEMAGf.Q CLOU.D 41.21F-03 4.21E-03 A1,?1F-03 4.aIF-O, U.21tE-01 t.2iE-03
TFEMNAGEq VEG-m. 6.,23E-b 1.O0E-02 6.23E-04 2.40E-04 2.94E-03 6.23E-#4
TFEAGFR HMFAT INIG 6..56F-05 1.OF-03 K.S6F-05 a.QRE-05 3.71E-04 6.56E-O5
TfF hAGE9 -tik Imr, .. 7uF-O4 9.28F-43 5.74E-O0 4.61F-05 2.23E-03 5.74F-04

TFIENAER TrTAlS 9.0$F-03 7.RAE-O? A.,5fE-0I 5.4OF-0• 2.-- E-02 2.;; o-Ol

ACF- PATHWAV wii4WOiv AMFiE AAVC.LUJG LIVFP I nmEY RRIDNCHI

ADLI0 I INHAI. S.. 1OF-01 5.P7F-0. 3.iqfC-- I 3.113F-Oo 1.2QE-02 2.55F-01
AIP1|1 I fploa.itl,) 5.09,F-04 5.40F-04 S.09E-O4 5.0QF-04• 5.09F-04 5.09F-04
AMIL_ I clt~tlif) {t.21F,-6' 4.21F,-0; • J2 -l . 1 - •u.P E-03 4i.21F-03

ADULT VF. TNG. 6, 1 jVF-0f I.OF-f? 6.15F-O0 ?.62F.-01 2.A5E-63 6..t 5E-04
A DIN J" MpAr T,49 A. ?7F-Il. l.3qF-OI A.27F-.r,, /,.: 7F -05 'J. 7E-o0l A.27F-05
A0ht T #AILt .tlUG 2.16f -n.i A.49E-03 2..thf-o t. 92-.2-04 R,?-16Ar-n

ontil 1 Tilt At R .7.F-03 7.?f.-O? .. 34E-0 1 5.O1I E-03 2.17F.-02 P.6'F-Ot



C REG1ON=IpINC TILL RIMst 8 Ci)')=M!Lflq.fl~VO (7/79) DlATE* 15/12/s81
04ETSF.T=rAL.LfIP. 76-14# PAG# Nn. 52

TIPIE StFP rn)MRFQ U.* AFTVIR 5 YVARIS flIJITION IN YPi is... 5.0

NUMRFP 13 NimF=NAVAJA GQAiNr AREA xv- .vM. YZ .7Kcmt ?z O.0m. tST= 1%,0KM. IRTYPE210

.40CFR19E' ANNl4AL nnflE CflmmITMENT1.4 COmPUTEI) FPW THIS LnC&TIC'#'. mtQPM/YR

CACEF PATHIOtA WH*.RflY 40NE .Avaj..UNG LIVFR . KIDNFY . RONC$41 0

11 p!ANT C.pIIUF4 2.24E-02 2.2Eo .29E-O? 2.29F-02Z a.29F-0? 2.29F-020
INFAT CtIfll 7.39F-07 7.39E-07 7.39F-07. 7.39F-0l7 7.'Eý-O7 7.39E-07
INFANJT v ý;;. I. o..0 0. 0. 0. 0.

CINJFANT PMFAT INI; 0. . 0. 0. 0. . 0..
IN FANT 141tK 114C 1.*71*E-ol .2.08$+oD 1.71E-01 2.0!E-o? 4.14F-01 l.TIE-0t

---------------------------------------------------------------------- w----------------------------------------------
CIfIFANt TOTALS 3.S4E-01 4.AqEQoo *1.69F401 6115E-02 1 .1 6F.00 1.90E-01

AkPATHWAY *W4tMOY RnmNE AVC.L'ING LIVEP KIDNEY PRIInmcm

CH ILI) GROUIND 2.29E-op 2.29E-QP a.20E-0a 2.2qE-02 2.29E-02 2..29F-02
CC41ll) CLOU 7.;QE-07 7.739F-01 7.30E-07 7439E-01 7.[39F-07 7.39F-07

C$4110 VFE&.ING, 9.41E-.02 i.3RF+00 9.43E-0? 5S6e,-02 3.23V.-of 9.43F-02
CHILn MEAT ING .IORE-a? 1bq.&EOt I .I AE-02 1.ISE-02 S*OTE-02 1.1SE-0?

f ~Cm~Itln MILK ING 1.145E-01 1.6oe+6ft i1 .IO-1 ISof-oa 2.46E.Ot1 1.114F-01

CHILI-) TOTALS U.0SE-431 S,96F400 t.4OE401 1.24E-Ot 1.31.E+00 2.43E-01

ACE PATHWAY wit.64any pcINE .AVC.LtUNG LIVER Kfn"EY oRnNCHI.

r TEFMA ER# INHAL.. I.&l-l ?790.+oo 1.67f.01 l.SOE-02 6.61E-61 0..
YFEMACE.Q c.mmt~o 2.29F-02P ?.?qF-02 Z.?qE-02 '?,2QV-nl2 929E-02 2.29E-02
TFE14ArDEP C cntlo 7.39E.-07 7.19E-07 7.39F-07 7.119F-o? 7*3qp..4) 7j39E-07
TFA.AGFP. VFC..INC.. 6.0ofl-02 8.sAF.ol E'.OQE-Op ll.2F-02. 2,55F-O t. &.09F-OR
TFEMACIER MEAT INfr .4.5E~-03 1.Q-0 .615-05 A.S2E-03 3.44E-02 146SF-01
TFENAGFVP MILK ING %5.2lF'-0? 7.2!'5E-0I '%.29t-02 7.SAF-03 1.39F-01 5.2qfý-O2

E1EENAEiR InTht.S 3.05E-o. 'L.SXF#00 1.betF4Ol Q.94F-02 1.tE+0 tqQO;

0ArE PAT1HýOAY . w14*oinnv ROMHE AVG..Ll1N4 tIVFP. 9TANEY BROnmrHt

10111 JINHAL. 1.IbOE-fl P.79E*00 i.h7E401 1.80F-62 6.63E-01.
V%01-W1 GqOnim * .,2qFu-02 ?.?al.F-O? P-2o:-o? 42.29F-0Ž 2.2ofP02 .2.2QE.02

AmtIIT CLtf'7. OF-07. 7.39F-07 7.49F-07 7 919F-07 .7.39F-01 7.3917-47
AIMI.T v~r..I fir. 6.711F-O? . .671-o1 f,.7 1 Fa? a 6?F..02 p.rUE.01 6.11F-02

:0 .A MO. T t'VAT INC rFn .5F0 1.fll0D 1I8-- a.IJFO 1.OOF-O?

------------------------------------------------------------------- w ------------------------------------------- p------- -------
C;Af~lil1 T fl.T4I.8 211Wf-ft M.PI~?F+0f 1.hRF4+l1 1.o?ýF-oI 1.0O4F+11 1-23E-01



- A

REG~flM=(IfjC HILL RUN 04 AcnFlfEmyt.flfl.PFV0 (7/79) DlATE* IS/12/81
'4ETSFT~r.ALLIiP. lA-A0 PACE Nnl. 53

TIME SIEP '41'1.FR 1. AFTFI4 5 YFARS flUpAIT~fl IN VQ% IS6... 5.0

NUkMMEp 13 NJAMF=HAVA.T40 rVA7INqG AREA . c .7Km. Y= .71(m. Zu Oi,0'4, flTST= 2.oKm. TRTypFOIt

TflTAt AwlWIIA. On'Fl COMMITMENTS COMPUTED F114 THTS LOCATIflN. MSJF4/YP

-- - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - -

Art PATH~IFAY . W1N.lfl)y. ManNE AVG.LUNG LIVER KIDNEY . .ApONCHI

INFANJT JNIIAL. .1 .&PE-01 2.79F+00 4.4,7F+01 1 ,ROF-0O7 6.64E-01 2.20E4O01

I' JNFANY . CiLOW) 4l.07E(02 4.07F-02 'a.0lE-o? 4.07F-op. U.4.7F-02 4:07F:02

IANFFT HEAT ING 0.1 .. 0*. 0. 0* .
O TIFANT . mTLK ?fir, I.7IE-o1 ?.OAF+00 1.71E-ot 9.07IF-17a 4_1IUE-01 *1.I1F-0

IM4FANT TnTALS 'a.2PE-01 '4.97F+0.0 1.69E+01 t.36F-01 1.I7E+00 2.2140In

ArF 'PATHwAY tr4. InoDY Rr)NF AU(..LUNG LIVFR .KIDNEY BRPONCHI
-------------------------------------- P---------------------w ------------- ------------- ------------------------- -----------

CcMII) INNIAL. I .60E-01 2..T79F+041 1.bTE+0l 1,81IFO2 6.60F4_01 2.20F+.1i
C4ILI) GqOItlfl) S.h2E-02 S.61E-02 S. 6.1E-0? 2 5.61F-02 S *AIE-02 5.61*F-02
CM~t 1) Cl~nuD 4.07F-10? 4.07F-02 4.01F-02 4i.07F.02 'I.07F-02 £.07V-0?

O Ct~Iir ~ Vf C. ING. 9.E$3F-02 t.3RE400 q.1 13Fan? SE6&F-02 *3.23E.-O 9.AIEO?
CHILD. MEAT INC .1 .IfE-02 . .6QE-Il 1.18E.02 i.IAE-02 5.0AF-02 1.18E-02

C1 10mlLk ING 1.10l-01 1 .60F+00 t.. t417-0 1 i.SOF-02 2.UAE-oI 1. IFdEOI
-- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - - - -

CHIlDn To TALA 4I.77F-01 6.03F+0fl t.70f-0I 1.96F-o 1 01 .5p+00 2.23E+01

CAGE PATHI',AY W". Prlfly BIF AVC.1-IMGr LIVER KIDNEY AI4ONCHI

TFFNAGER ItJHAL, 1..'l0E-ot P.79F+00f 1.6%7F401 t.POF.fl2 6i65F..oI 22;
T EF 4 At'4,R (mmoIPtf S.btE*-62 li. 6tE:-0?. 9.61F*-02 4.61F-6? S.61F-0- 15. 61 F.- 02

I TFFNIArf Q ti. VI 0) .47F-07* 4I.117E-02 4.07F-07 LI.67F-02 4I.0t7E-op 4.07F-02
TFFNAnEP VFG.ING.. #..09E-02 8.53E-OI 6.09IF-07 o.?]F-67 2.56E-01 6.09F-02ý

e F4AGF EA M T.S-04 1.09-01 76SE-03 A.S4F-03 3.910F-02 7.65F-03

YFFA'Ar.FR t4ILK ING SoZ)QC-0p 7.PSE-01 5.29E- 09 ITAqF-03 t.49F-61 s.9Eo

TEllrQ I oTALS 4.79F-01 LI.hOF+00 . .b9E+OI .1.74E-01 1.19F-+90 2. 11

4EPATfIW~AY 0H.IRt1Y Pn4E AVG.LIIMG .LIVV1P KIDNEY AR#1ACHI
-- - - - - -- - - - - -- - - - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Ano(~. I rcQflit~uf S.610 S. F-fl') S.hAF-02 5 61E..02 5.AINE-0- S.6 F-ý02

ADIIlLI CLflWi)i s~l,71? U.07F.oz? i1.o7F0? 7F-Oi' 4j.07F-02 4) F.l .07F.-0:2

A DMi.T MFAT ING 1.419 1fl I.SqF-0I I .nF-0? A REt-0? 4.qE-"3 t.OQE-02
A*l- MILK In 2Ag0 2q1qF-0t 42F9 U.2tF-113 S. .8F-0? 2270

Anfil.t uI IAI S 1.57F-0:t I. 31f +Of) I .A9F4o I 1.76F-01 I . IF1FAO 2.22k+01

0



I

( P EG inflis~ti MILL. R110l 9 :conE2mlLnf)s.g~tvo (7/79) D4T.Ev 15/12/gt
I4ETSFT:IrALIAIP, 76ý-AO. PAAFE NO. 5 '

TI#AF STEP NtSMRFQ 1, AFTFR 5 YFAR.9 T)URATIIJN IN YPS JS ... 5.0

~.tpk4Rwq 14 l&MFzNl.XT '4FAPFST RF.SlnFM4 Xw -. m Y= 1.3xP4 zz 12ý.2M, 01ATU 1.304. !PTYPEEUIO

40rCFRIQO ANNIJAL OO)SE cOMMlTTmNrS Crn4PtITV.FOFn T418 LOCATIOvN. t"F#/ip

e A(~~r. PATHWEAY wiI..HDY ROE VE JNr !F. .. KnE RNH

eINFANT INIIAL. 2.1-h 3.ABE+00 .2.4&E+E,1 9*.03E-03 9.'.QE-Ot 0.
*I'1hFAidT GR(1t~9iN 3.nq9E-np 3.OQ.F-02 3.09F-02 3.09E-02 3.09F-02 3.OqF-02

1FA41CLOtSI) 1,09F-06 *1.09F-416 1.0qF-06 1.09F-GA 1*flgE-06 IOE0
INFANT vEG,. INf;. 0. 0*0 0. 0. 0
INFANT MEAT Itl. -0. 0: .0 0. 0.o
INFAN~T MILK ItrJ I .0 E-C I 2..AEeF00 *t.AIF-ol 1.SF-03 M.94E-01 1.BIE-01

C'INFANT TnTALS. 4. ,1 p-io 6.2&F.V00 2.4flE+01 A5.15F-02 I .t3E+00 2'. 1 E- I1

* ArE PATMVdAY WH.Rony frntiE AVO.loiN LIVER K(InNEY APONCHI

c"I I'D INNAL. .2. 3OF-0 t 3.80F+04 2.L*6E*01 9.03E-03 Q. 09E -61 0.
CHILD) cQntINI 3.0QV-47 3.f)9F-02 3.0OqF-O? A.~F0 .OqF-02 1.0qE-op
C04 CHL) CLOOD t.OQF-06 1. lqF-Dli I . OCIE'-0 1.09t-06 t.09E.66 I nFlQ-06
CwILD VE G.IWO. 6.04F-02 1.30Etof) R.OOF-0P 4.3)F-07, 2. 1 E-011 R.OMF-02
CMILI) mFAT ING 8-.25E-01 i.31E-61 8.ZtiE-03 R*8AF-04 2.3,2E-.02 8.25E-03
C14IL1) mILK 1W 1..07V..1 -I.73f+oo 1.07F-01t l.IIE-os 2..AOFPoI 1*07F-a1

CHILI TnTALS 4.57F-ft1 7.07F+00 2.ARE401 4.63E-02 I .46E+00 2.27.t-01

AEPATHWAY WH.NOnOY ROMNE AVI~.L:JNr LTVFP (fNYP.RONCHI:

TFEMAR 2NAL 230E-01 t 0.T~O 6.'J+E*.t Q.03F-03 9..f)E-01ý 0. -01EFNAtIE3' *IOIINn 3: 0qf-Op 3.09E-O? 3. 09F. 02 3.0QE-02 3.09E-02 3,.OF?
TFFENAGER CLftl)J l.fl4E-Ot  1.OqE-O6 t.09gE-06 I1.09F-06 1.09F-06 1.09E-06
I TFFMAGER Vpe,. I NG. i ajh F.-0 2 7 ..3E - o 1 4. ShF.- 0? 3.2SF-63 1..7 3E-01. 4.S6F-02

*TFwAIIQ EATII1~ '.6T-0~ 7,34E-tl *I.63E 03 6.LIEE-flJ3 1*.-0.2 4.63E-03

TEE9AIF.IQ MiILK I"# 4.;3F-02 6.93F-afl 0.33E-O2 'i.9&F-0a 15SRE-ot 4.33F-02

TVENIAIGEQ TOlTALS9 3.5ak-Of s.a*tf!+0fl 2.a7F+Ot 'e.'i5P-02 I..ZqE+00 1,24IF-01

o ArE PATHVIAY 14". "OI) WINE Avr~..Ltipi LI VER KIDNEy APONCHt

IOJ. T'*HAI . 2.30W-ot 3.AAE+00 P. a6FtO1 9.03F-0; 9,.OQE-01 0.oAIIT 0111. INI 3.OQF-0? 3..OQE-O? 3. 04f -Q2 3.09F-02 I.OQF..02 3.09F-02
AO)IL I ClIMJOn t.0'E-Ab 1.09F-06 t.oQV.-06 1.00E-06 1.04E-06 lOF0

7nL F.IM. 45F0 .PUP-ni t .50Fl-02 3.S10 , I.6?F'.-O 4.SOF.-OPo~~~~~~~s RfIjNA f'ISRW0 .. oJO .fF-fr3 1M.1)?-04 2.?OE-02 5.SME-03
*OIT ItK 1(1r4r, I ..hF-0?' 2.61F-ol I .A3F-o 2ARFl-Oai '.4.OtF-(? I .h3F-02

C: AIW1101 TOITALS .5E-l 'iqý*?.IiF+o1 .14'7 F - 02t.) ~ n q.81F.-02

. '



I

RErTnmflfd~I tATI-. OtiN A ci-fF=4TlpOOS.RVO (7/79) flATE= 15/12/Al
MErSFT=GALL&IP, 14-'30 PACE NO. 55

T1MP qTEP NtilmfFq 1. AFTEIR 5 YEARS 0tDRAT;Off IN YRS 19 ... S.0

tit)IR¶fER ti" 1NAHEV1E'T NFA9?FST RFEO~f V= -.OKt4, YX 1.39M.. Z= 12.211. ITSTm 1.3XM, TWTY'PFut0

TfOTAL Af~fhIJAt onclE rHnmt4ITMEfTS COMPUTFD Fflp THrS LnCA~tIOfN* fMqEM/YP

Af-F PATHWAYr WHI4nAY RO1IE Avaj umc LIIVkR K.intflV BIRONCHI

JNPAmt INNAL.; 2.So~flt 3.RARP00 ?2.AAE+a1 9. 17F -03 9. 1 E-0 I 1. ]O+0 .1
I F N fOlimnf 3. rkf-o? Xý73:7F - 02 3.73E-02 .3.73E-02 3.73F-02 3.173E-02C'INFANT CLOUDl ~ 4,iAF-02- i 5.FtI E -0 P 4.81F-0*2 a .F -.0 2 4.BIE-fl2 tE-.R

I N FA NT V F r.. ING. 0.0..0. 0.
TI14F 4?4T MEAT 10i; a.00.0 0. 0.C' NFAffT 14TLK [HGr I .1fJ-1ý1 2.35F+00 I.AME-01 :6LE-0-4 i. 9SE-0 I 1.8tF-01

INFANT *TfTA .LS 4.96F-Ot 6,3?E+00 2.I9EF401 .Q.62F-02 1.49E+00 1.3?E+Ot

ArEF PATHWAY WH.R(ODY ROME &.Vr.LLING LIVER KlflILFy QCN

'CRIlI ) INHAL. Z.30E-Aot 3.fpPE+00 2.46E+01 9.171E-03 .9. 1 E-O' 1.30E+01I
C#41L_) il;0OtImf) 3.7-3Et-ft2 3.73F-02 3.73E-02 3.75E-0a 3.73F-42 3.73E-02.

CilntIt 4.RIF-fl2 4.atE-02 4.81F-02 'i.58E-02 4.81IE-02 1I.AIF-02
CHItLD VFG.INc.. A.OLIE-QI 1.3lE4.00. 8.04F-02 1.4I9F-03 2.lQE-0ol R.04f-02
CHL NA I4 A.26E-03, t.31E-ot A*Ž2hV-01 0.26F-,Oq 2.33E-02 A*26E-03
C14ILI MILK ING, 1.07E-01 l..j77E+00 l.07F-0l I. I E-03 2.8AF-!0I 1.07P.-Ol

-------------------------------------------------------------------------------------------- ----------------- --------------
C1411.0 InTAL.3 S. Iif-ot 71t3f+00 2,AAE.401I l.0if-0 1.5?E+00 t.32E+01

CAGE PATH'VAY. wm. RfIy rAnmE AVGr.LUN.G LIVFR xinNEY FIRONCHII
----------------------------------------------------- 6 ----------------------------------------------------------------------

TEFNArF.4. INNAL. 2.30E-0t 3ý. AE*00. 2.46E+01 9. 17,F-01 9.IOE-Ot 1.30E+oi
$1 rEENAGER? C. RU'JI 3.73E-02 3.7AF-O? 3.7AF-02 3.13E-OP 3.13C-02 3.71F-02

TF FN A r. F CL otirt 4. A.IF-02 ja.81F."02 q*RtfE-02 4.81E-02 4.41 E-62. 4I.81F-02
TFOA-FP vFG,.tNI. 'I. 16E-02 I.tAF-6+I 456F-ý02 3,0RP-03 fv-73E-01 4 6F02

4pTFF1AGFs? ME A T. 0 PG, U4,0F-03 7, 3SE-02 41.6&lE.03 k%. 7N-04 I.80E-02 a6LIE-03
*JFFPNA(GEI MILK INr, 4.11F-OP 6.90E-01 4..33E-02 .6. 21E-04 l.SAF-01 iI33.II-02
--------------------------------------------------------------------- a ------------------------------------- -----------------
I FFNAnER TnfAl 3 4I*0'JE-0 5.LlAEto0 Z. 17F.+01 9.93E-02 .1 .34F +00 t.IIF+oI

ArE PAT~w+AY imH.iflI)Y RnME AVrA.LlING L I VR X T(%NFY BROnmcw

AVUlT INI4.al. 2.40V-ol A.b1AE+00 ?.'16E401 9.17F-01 9. 1 O:.o I l.30E.0l

AI'IwkLT d.73l') 11-7 u;-0? 5~l-l .IýF-02 iI.'i1F-fl 5a.73F-02 3.7FI-02
Anift TvC.PG fl.81Ff-O2 4. A IF -0;) 4: f I -0? 4. R I -0.4 4.AR I E 02 A.50F-o

AI)1110 &,FýAT. 1I41; S.Acw-03 9.31E-112 5,.lSE.-03 Q.29F-04 2,.PIE-Oi' S.ASF-03O £01.1 T ILK [PIG. týW-2. 6 1 -0 1 I.43F-O? 2.58F.-04 5.84E-02 1I fif-op
---------------------------- ------------- ---------------------------------- ---------------------------- I---------------------

AnliUT InTAt. 3.iFO S*l. nll *on'S7IF+o 1 9.qsf..02 1.2UE+oo AjiF4(ij



S PFlrnm=oe c mI.. i. (J.. . A
* ME T5FT=C ALLg UP,7.4

COOE=MILfnS.PEVO (7/79) OATEc 15/12181
PAGE Nn.l 5.6

TIME 37EP N~MAmFP P. AFTIQ .20) YFA0S OURATTnm IN YR9 Is... 15.0

C..NCFMCTRATTI)N DATA FnR THF N DIRFCTtflt", THFTA FOUALS O.4 OEGREFS

TOTML AJlp CONCENTRATIONS. PCY/M,3 AND wL
xoHn. xm 11-238 . T14-;2AO. PA-2?. P4-210 RN-?22 Pn-2t8 PR-21.0 A!-2t4 P8-210 ML-- - - -- - - -- - - -- - - -------- ---.. . .. . ....------------------------------------------.--.-------.-.-.---.. . ...----- ... . . .. ... ... . . -- -- . - ,- --- - ---- -

1.5

7.5•

45.0

35.i"

55.0
55.0
'5.n
75.. 0

S.F 1E-03

1.0937E-Od

5.7V-O
S. 7 roE -0c

5.9Ž7F-0at

.519E-0t'.
2.1TSE-Oh
I. JW-06

?. FlE-05

5.91 nE-06

1.57i•F-06
.1 . tSAF-06
ý. 539E-07

A. I SSF-08
ft-P50-08

2.671F-P . S
,I .JlE-Oa

0 .177F-09

.7, 16E-n6
3.66t0

1 .23AF-06

4,6abE-0o
A:. 31 6-08
1.5.39E-0 8

9T. 10E-0 0

8.fiSOE- 09
d,.69 6E-09
3..57F-0Q

2.802lE-06
I 2?9 64-0
6.RS1E-07
4.35qE-n7

1.70?E-07
4.76.TE-oR
1..927F..OR
I .065r%-08O
.7.001F.-09

.a94BE-09
3.S54F-09
2.552E-09

1.706E+01.
7.740W~OO
4I.489E#00
4.266E+00
1..627E+00
6.f0 lE-0.
3.703E-01
-.4*46E-01

I.tT7E-01

9.771 E-02.

.41 7?E.01
7.6816E+00

A.?6411E00
I .62'•E+G0

6.AO5E-01
1.706F-01

I.4 ':3E.-0l
I .4dl.UE-O .
1.1 713-o0
9.1777p-02

8,676E. 8

3.819QF+00
!876E+00

6.7?4F-01

3.706FE-01
.. 496E-0l
I AS.RIF.-Ot
1.451E-O01
I.|7qE-O1
9.82qE-02

1.7QaE÷O0
3.489E.+00
2.94tr*00
2.43RE400
I .464E+O0
6.60°E-ol
3.68QF-0I
•.497F-OI
I oA55F-01
tI.56E-OI
I.I84E-61
4.866E-02

2.876E-06 7.'535E-05
5. 1271-06
6.82OE-04
6.049E-06
9.974E-06
I A I 3E-85
1...1.33F-05
1.127I-05
1IlinE -05

1 .099E-US
1.0.026E05.
1.06SE-0S.

4.854F-05
3.515F-n5
2.697F-05

6.573E-06
3.636F-46
2.453E-06
.1 .8:06-06
1.4aSF-06
1. 160E-06b
9.6706-07

GROIIN1H SIRFACE"CfNCENTRATIONS, PCI/'?
YPHn, K4A I.-•R rH..O nA-?2.6 PR-210 RN-P?2 PO-218 P8-21 4 • 91-2 14 P !-210

---------------------------------------------- t ---------------------------------o- -----------------------------------------
1.5
2.5
3.5

7.5
15.0
2S.0
35.0
'4S.0
S5i* 0Al%.* t

75.. o
75.6.

2.04REQFaQ 1.357Eop
I .17FE+0. 6.231tE64.0
6.R358 '01 . 3.390t+01
3.73fF'f03 2.04.16,01

I.S'F.+,03 7.I716.00

6.1%9F.01 5.5716-01
3 .•io7E.+oI| J°80E-0l•
l.MSIE+4 " 1.701 -01.

-8.'JE,+00 7.7536-02

5.QS1E+on 5.l06F-A2

5.04aRE*4
?2A2RF40t
I .?2aF÷.0I
7.63af.00
7.6s4F+00
6.04S•*.n1

?. 6 F-0 I
12.064F-01

5.04 oE401
2. 2APEt01
1.244*E.+01

1.63596+00?,659E+O0

6.0'14E-01
?.It4I.-0.1
1.064E.-01
6.P.g2-O2

2.944F-o.2
2 * 04 F -02

.040+nlI 6.364F401 6.364F40!. 6.364E601
2.282F+01. 2.91F.O1 .a.691E+01 2.8916E*O
1.?24*9.01 l.I I.61-+0O 1614E+Ot 1.614E+01
7.632f.00 1.022E401 1.02?F+ot l.02ZE+01
2.6596+.00 3.94AF+0 3.9PE8600 3.9486+00.
6.045E-.01 1.14*4+O0 1.14UE+00 .1.1toEO00
2.16oF.015.n091F-0I 5..OSIE-0 5.051E0-1
1.O64-01 3.3a-.E-O1 • 3.0314E-0
4.462F.-02 2.106E-01 2.106F-01. 2.106E-Ot
4.29.16-02 . !.573E-01. 1.573F-01 1.5736-01
.946E-02 1.224E-01. 1.2•2.-01 1.,22F-01

2.OSPF-o? 9 ý7.96Fý02 9.7q6fS-D2 9.796E-02

3.52f+00
6.405E+.00

,A.S29F+00
I .0059+01

1.3906+01

t1.415F401
1 •4076.01
I1.391;.01

1.312F+01
I.3352+01
I .3316 '01

TnTAL nFPnmi.Trin.t RA.TE3. PcI/m2-SEC
W01H4 KM U-238 Tn-PO . PA-2;6 PR"110

--------------------- -v-----------------------------------------------------------------
t .52,5

7.5

65.0

h.•. r,) (.7 C. * 4

6~0846-OS
3.3266-05
I .R!~1i-0~
I * I 006-05
3.361.6-04

106-07
.1.4.1 7F-fl7
9.0
S * 'IA? F - g) A

2 * ~i~' 76- ipA
I ~74'.#.4..f18

0.014F-07
1-84l4F-07
1.406k-07
6.151E-AA

i ksF-00

3.n 14 f.- o
.ti. 01i-10

1 .•00IE-10

1 .49E-07
6.71AIE-n

2.?260E-OR
7.Q02F-09
I .707F-09
h.;-IF- Ia

'.! r-F-I1

h..0.')F'- I

I.at7E-n7
6.9--F-06.

.96?..E-08
8.238F-OR

3.6IF-0O
A.S1SF-OR
5.863E-A08

3.3616-op

1. 30QF-0II

1. ;$ 2 .4 F - 0F

C)



I

REifnN=IlJC eILI WIIN R CAOnFP4TLnnPFVo (7/79) DATEs 15/12181
METSFT=At1.LIIP. 76-RO PAGE "O. 57

TIM4E ATEP lMUPRER 2. AFTER ?0 YFARS D IJRAlT I N IN YP% 1... 19.0

CIOMCEPETQlAiti DATA FUIR THE ENE OIZECT~nN. THFTA EQUJALS 0.75 qFGRFFS

T.-AL, AIR. CnmCFNTRATTIONS. PC•€t'3. AND 11L
Xp•n.k 1.-230 TH-210 *A.-2P6 PA-20 ON-2?2 P0-210 PP-214 RT-214 PR-210 WL

1.9 6.78F-03 ,7.057E-05 .707F-05 8.071E-s5 2.o84E+O1 2.076E.o0 9.639QF06 3.R6,E.+0 0 2.605E-06 8.465E-05
25 3.S5'SF-0i 2.AOTE-05 I . 0,0 4F-.5 1.073E-05 847tsF+0O R.SZleEO0 5.6?QF.+00 3.iIOAE#00 4I.718E-06 5.OtSE-05

O 3.S I .9A'IE-3 !.';hOE-O o.900E-o6 5.736E-06 5.003E+00 4.949E+00 3.613E*00 2.91SSE+40 6.286E-06 3.SoSE-05
4.*% .194E-0o3 Q./t1E-06 .60MtE-ni l.614E-O I 3..3RF. +:0 3.364E+00 ?.AoQP~fnn 2.33F+00 7;.39"6F-ohi 2.643E-OS

7.5 A.06OF-11' 3.710aE-F06 1.4:15E-n6 l.44FOE-0 I 6l2f.f+'1)n 1 I E51Fo00 1.514F.00 t.4o0E+f01 9.284f-06 1,463E-OS
I 15' A*.5%0;F.-045 1.005F"04 3.883E-0,7 4.?6AF-67 fi 71&?E-O1 6.746E-0 I 6.SJOE-01 6.3a4iE-Of 1.03?t-05 6:382E-06
P5.0 3.1504-09 4,o:31F-07 1.5aE-07 1.17O6E-07 3.6IIE-01 3.613F-01 3.SAaF-01 3.536E-01 1.040E-05 3.50AE-06
15.0 1.72I.E-O 2.7??E-O7 A.6?OE -00 9.65AE-00 2.399E-ftl ?.4otE-Ot 2.399EOI 2.307E-Ot 1.031A-oS ?.35AE-06

55qt 7.7A-E- 0 1,033F-07 1..7E.n OA a.56?V-ý0R 1.IAE-0| 1.3IE-O. I.387,-01 1.3I9E-0i .. 1001E-05 i.364E-06
o t54F.0-Oh 7.'O1E-08 2.ftA7F- 3.?5qF-0 i.11"F-Oa t.tiqE-O. 1 l.I2E-01 1.127E-0t -. 91F.-o06 1.10S-06

C' 75.nl 4i.067F-04 9.17'JF-08 :2.A001-08 2.346E-OA q,?AOF-02 9.,2R6F-O? ql.95?F-02 9 .16t)Fl- 0 2 4.745E-06 9.179E-07

• PntIND SURFACE cmICENTRATIDNS, PCt/M2

X')pHn. 1Q4it3 T14-230 RA-2PA Pri-21 0 RN-P22 P0-pt8 PA-214 vRt-214 PR-210

1.5 2.42DE4.Oa 1.064F403 4.2t7E+o? 4.?I7E*02 4.217EWo? 4.32EF+02 4.38E.+02 4.302E+02 3.254F.00
2.s 1.;)?4iE+0d 3.QOOE+02 1.541E+02 1.541lE+(2 1.541E÷02 l.608f+O? t.60SE402 i.60BE+02 5.694F+00
1.5 6.876S+03 2.03SE+O2 8.023lfo1 A. n23E +01 .021+ Ot 8.0l5F:O1 I, ÷sF.o! 4.41sE.Ol 7.852F+00
4.S a.IAE +1) 1 .2SOF +02 4192QF+ 0l 5 9QFj 0.1 4q2q4F+O1 5.195F+01 5.19%E+01 5.19SEOt 9.23AF440
7.9 l. 9qF. fji 4.712E+A4 I . ÷2F+QI I.AA2•E+C t.86?F÷Ot t.Q9?F+O1 I.QqF+0:1 1.99,E.0l I.160E.OI

15.1) 3.OItF+02 1.21 &F+v I 4,It6F.+0- 4.ftIfE÷0 4,814EI+o.0 s.351F+00 S.3% 1+00 5.351E+00 I. 295,F01
25.0 I.1lh6E+02 i.

0
6FE+O0 4.767F+00 l.T71.70fl 1.767E+00. ?.nS3F00 2.053F+00 24053÷+00 1.31OF÷01

35.0 6.lS5E÷O1 ?.?70F+.Oo 8.98•2-Rnt .9E .E-01 .6.982F-O1 I .oO!F*no I.OSAF+00 1.08F400 1.297F*0145.0 3.qj'h÷Oi I.$EO 393 . .5:0AE-0:1: A.FX-nl I o•O09-o! 6,9soE-0f 6.910F-01 6.910E-01 t.279F÷Ot

55.0 P.49E4O-1 9..39E-011 3. E-0i 3.69IE-o0 3.691E-O' 4.7851-oh 4.751f-01 4.785F-01 t.s5QF+01
65.0 I.QAR1w.& 6.6o49E-01 2*.947F-0. ?.s27F-OI ?s.5'7FD-01 3.431F-01 3.1513f-n! 3.433F-01 1.218f÷01 4
75.0 1.011o.01 it.5063-nI 1.777E-lt t.77.7F-DI t.777F-01 2.513F-0O 2.513F-01 2.513E-O0 t.217E1O,

C TPfTAL I)EPflhSTTION RATES, PCI2-SEC (
YpHn. R 16 II-23R Tlf-23tJ RA-226. PfA-21 0

....----------------------- ------------------------- ----------------
1 1.5 7.142E-05 3.157E-06 1.25,%-06 l.61?.E-06

2.. 1.610 *SF0 .OE-07 5.887E-07
2.O~E-5 E*n~jF-7 .38QF-67 3.1671-ft7

C.5 1.231F-05 3.707F-,07 1.0fRF-07 2.053F-07 (
1,7 4.1111-0O. 1.397F-07 5.543E-08 9./76E-08

?-. S5* 1PQIF-07 I . V ?IF.-0 4 5.2601..09 3.816F-I (
1.7ATE-07 6.73O1-09 ?.A73F-00 3.4U% AF - it

as. 0 1.17F-07 4.17Q-i09 l.ohF-6Q 3.27AF-40
CIO. 7. 041F.0R ?.167F-O09 1.098F.-O 3.167F-OR

655 .7,'flF-OR 1.911f.-09 7 r,74E-10 A*4.7CF-00A
1-.0 4,l AnF-IIR LIIF-Qoa %.?O7F-ID P.99OF01-fP



CA

C'• RErt-nrttC MTILL RtNl l :CODE=mIt.nnSREVO (7/79) OATh- 15/112/A

METSF3=nALLLlP, 71,-IU PAGE NO. 51

O TPAF STEP "U1JHHFR 24 AFTEP 20 YFARS nURATTnN IN YRS 7S... 15.0

C.OICFM.TPATToIk nATA FOR THE E nTPECTION. THETA EQUALS 90.0 |'EGREES

TOTAL AIR CONCENTRATTONS. PCT/P3, ANP WL"
XRHA, kM 11-23A TH-PIO DA-226 PR-210 of"2M2 Pn-2t1 P0-214 RT-214 PR-210 WL

1. A. Oi1?E.-O5 P.728F-0.5 1:.022F-05 9.371E-06 l.171E401 1 .1 26E+01 S.277E+00 2.119F400 It.432F-06. 0.626E05s
2. 1.9RE-09 l,|71-ni 4.I3VE-0E 3.&OOE-0 4.809E+00 4.721E+00 3. 1 9E÷0+. I.O3f.+00 2.647E-06 2.804E-0S

5 3.5 1.1OOE-01 4.385F-06 2.35SOr-Oh 1,943F-06 2.7940E+O0 R.76?E+O0 2.153F+04 I.oiSE+oo 3.558E-0& 1.979F-05
4.5 6.67OF-u0 A.965E-46 1.06fiE-46: t.?IOE-06 l.8/TEGBRO 1.984F+00 t.593F4oo I.330E+00 4.20SE-06 t.49RE-OS

7.5 2.Z25E-O0 4.473F-06 5.5,04E-47 •.9?IE-07 9.240E-01 9.237E-01 A.502E-Ot 7.977E-61 S.Z6&E-06 8.258E-06

C' 15.0 4.892E-05 I. TaE-07 t.0EaE-O7 1.?.IE-07 3.76TE-0t 3.769E-01 3.677Eo10 3.570E-01 .S869E-06 3.585E-0O
25.0 1.870E.05¶ t.SlhE-07 5.863E-08 S.787E.08 2.026E-Ot 2.021E-01 .OJOE-01 !.987E-ol S.439E-06 1.068F-06

3S.0 ! 1.0O4F-0O A.ShOE-Oo 3.2asE-OA 3.198F-08 1 .. 3i4E-0. 1.17E-0 1. 340E-Ot 1.343E-O1 5.8QOF-06 1..323E-06

6 .76F-06 5.617E-oa 2.1i0E-0 2.:liAFOA 9,94JE-02 9.947E-02 Q9977F.02 9.977E-02 5.81&E-OA g.8O04E-O7
s5.o 4.73SF-O~h 3,96AF-4A I. xi06E- (I% t.495F-Og, I, 7E-02 7.776F-02 I 8OAF-02 T, 4V.E-Oý S.7,1E-06 7.677E-01

65.A 3.4.7E-06 2.R6AE-08 i.096E-08 1.076E-08 6:.291E-O2 6.&29E-02 b.329E-O-? 6.347E-02 S.639E-06 6.22sE-07

75.0 ?.519E-06 ?.078o-'o 7.873F-09 7.734E-09 5.22q9F-02 5.233E-02 5.259F-02 S.276E-0? 5.5'4E-06 S.173E-07

GROUDO SURFACE COMCFNTOATIoNS, PCI/M2
VPHno KM 11-23- TH-2AO PA-224 PA-210 RN:-22 P-PI1a P1-P|4 R0-218 P'2t10

--------------------------------------------------------------------------------------- * ----------------- --------------------------

1.5 1.4151E+,0 3.54?E+02 1.395E+02 1.395E.02 1.3I5e+02 t.1*0 ÷02 1.484E+02 1.484E+02 1.7A9F+00

C 2.5 6.A7QE+OA $.saf.F,'t? 5.763F.01 5.261Et0 5.263E+01 5.637E÷01 5.637f+0l 5.637E÷01 3.307F+00
3.5 3.RO;v+03 7.o185E+O 2.767E+01 o7bVE4i 2.767EO.I . O 2.996F01 ..986F+01 2.986F+01 q*445F+0O

i 4.5 2. O36E*03 4.36t1f+1l 1. 7 l.703f. 1 7t03 +E.0 1 1.10W+ 1 t.853F+01 :1. 5EIi 1 1.453E01 5.253F+00

*r7.5 7.70E+E4? 1.416CE401 6,33F1+fto 6.331Ef.00 6.3 tiF 0O 7.062FO0÷0 7.0.2EO00 6.574F400
Go 15.0 1.69oEi02 4.083F+00 1.604E+00 t.&004*00 1.601F+00 1.902E+00 $.902E÷+o I. 2E÷+00 7.331F*O0

25.0 1..8qtlE,0l I .485IE90 5.A25E.-a t 5.R2SE-01 5.825E-01 7.026F-O1 7.4?hF-0i 7.a26F-01 7.419FG00

C' 35.0 3.5Q7E+01 7.502E.-al ?.9S3F-Of 2.953E-0.t P.953F-at 4.O2FOt- 0.020E.-01 4.02OF-01 7.357F400
. 5.0 2.33E.01 4.619Eq-D l.006F-Ot 1.80OE-O.t 1.606E-01 2.590E-Ol Z.S94E-Ot 2.598E-Ot 7.26SF400

55.0 1..60E+01 3.09pl-nt 1.20AE-l1 1.2?ORE'Ot t.2*8E-mo 1.824E-01 1.824F-O1 1.824E.01 7.15I9E00

:" 5.5o t.1 ?E0 1 P.11.3E-t 8.3M-ap $1 A.12 F -0.? R.321F-0? 1.331EF01 t.33t.F.Ot 1.33ItE-O 7.04E400

75.0 8.7S0E+O0 t.4Q•0E-Ot s.8floE-a2 S.A04F."O? 5.804F-02 - 9.048E-O? 9.0o4,0AF- 9o94E-02 6.92Er+oo

TnTAL DFP0ITITON RATES, PCI/OZ-9EC
YRHO. xm IJ-p3A IIN-230 RA-2?6 PA-210

0 l.s 3.98&E-0l5 1.052E-fl6 a.tsE-07 S.167F-07
2.5 ?.fl3OF-05 3.•92FE-D7 t.567E-o7 £.•55E-07

3.s 1.122-o5 2.0OF-017 9.?36F-0, 1.f.tn7F-07
0,5 &.A06E-O I d.193E-07 5.070TE-O 7.308F-OR

7.5 2.M73E-0 4.7Q2E-8O I.A4RO-OA 3.856F-OA

t1.0 5.013F-07 I.2IOE-OA 4.I73E-09 2. 3'SF-Of.

C) 2.0 I Ql ht-o7 **LSoOE-09 1.133F.-09 1.993f-OA
3S.0510IE-07 2.23SE-O:Q 8t78tF-t0 1.873f-on

145.0 b.APIf-08 1:.AfiRE-4)4 S.373E-tfl t 1ROQF-OR
o• oi.0 ots- 9.1TF-O 3.592E-10 1.762F-O0

65.0 A.aAfT OA 6.31tRF-1t ?.f75E-l t.721F-OA

0



REGIORJI NC MILL R101 A C(70P-TLfnSRFV0 17/79) DATES 15tt?/Al
METSFT=GALLliP, 76-60 PACE NO. 59

TIME STEP NUt•HER 2, AFTFR 20 YFARS lURATiJNIN YTN is ... 15.0

CONCFCMTRATION nATA FnR T4F 5 DIRECTION. THFTA EOUALS IROt0 bFWGEFS

TnTAL AIR CnUCENTRArTONSs PCI/M3, ANT WL
kCRH41 ict, tl-PSA TH-.230 wh-?2& OR-?I10 R4-?22P oý;19 PO- 218 PR?.1i-?1'4 P13-210 WI

: .795EOVs '9.1IE06 3.,l 43F-06 1.OROE..06 A.1404E00l A. 175f144 4.43E0,0O I 92OF400 I.505E-0I6 3.740FE-OS
2.% t.QI4F,0• 1 .65AF-O6 t.RAbE-O.6 4.711E-07 3.620E+00 3.596E+00 2.5#0E+00 t.6U9E+00 !.469E-o0 ?.?AlF-o5
3.5 A.2IAF-04 ?.963F-04 8.T77E-07 2.61,lE-07 2.43SF.+00 P.I3AE+00 l:..716E÷00 I.To E400 3.17OE-06 !.60SE-05
4.5 *.QZqF-0u 1.5511-06 5,105E-07 1.65h-07 t.471E+00 1.46qE+0. 1.289E+00 1.004+00 3.&59E-06 1.2i4E-05

7.5 1.561F-04 5.12|E-07 1,71E-07 6.413E-08 7o.l0SE-0! T.liRE-01 6.1327F-01 6.459E-01 4.f9F.-06 6.611E-06
C 1.0 o .029F-05 t.Ot92F-07 3.91ftF-Oft 1.7601-OR P.Q35$-0I P4947F-0.1 ?.9.02E-01 ?..A9F.-0.1 a,807E-06 2.836E-06

?5.0 i.0bit-os 1.995F-oa 1.40SE-oR 7.079TE-09 t.60?E-0o .603E-OI 1.603F-01 1.5'96F-01 4.90OF0Fb 1.573E-06
35.0 5.h'1-nb P.h I. ftF.O08 1.546F-09 3.RfUE4-Oq 1.077E-0,1 1.077E-01 1.0RIE-0o 1 .081-01 8.87aE-06 1.062F-06

( 4 q.0 3.c;4 M-06 I.3bTF-08 4.?.,E-F09 2.54E.-09 7.QfOE-0.2 7.QSSE-02 8.02PE-02 R.0otE-02 4.820E-06 7.689E-07

55*o 2.41 Z-06 9.41SE-09 3.528E-09 1.7RSF-09 6.756E-02 6.260E-02 6.2?9F-02 6.31tE-02 4.755E-06 6.148F-07
&s.0 1.7181-06 6.710E-09 P.372E-09 1.274F-09 5.08PE-02 5.0'sE--02 5.lI21-? S.130E-0? 4.683E-06 5.029E-07

S 75.0 1.25qE-f' '.870E-O9 1.719E-,)9 9.065E-It 4.Z30t-02 4.T37E-02 4.259F-02 4.275F-02 4.607E-06 a.I9oF-07

Ir•0OJN0 S1RFACE CniNCEmtRATIrNq, PC.II2Z
KwtI, KQ4 11-23A TH-23fl RA-224 P04-21 A N-P212 Pfn'l-?8 PA-,714 AT-214 PH-210

1.,5 9..509E+03 q5. A9En1 2.fnl...F+ft. 2.016E+01 2.01.... . 2..&63FO... .... 31,0 2.663...1 1-...8...0. .
a.5 q.s5AE+n3 ?. SI0E+fl 9.0941+no 9.0fEQ÷O0 9.00E+00 i.194E+01 I.1qllf÷+01 1.i94E0l 3.OA4Enflo

3.5 ?.742+f.3 1.34(E5oi a.94te+OO '.9411F00 4.941F+00 6.634ýC00 6.634tF+00 6.634+•+0. 3.960o.*o0
4.5 l..6.75F.+0 I g.A31E,00 3.0.21F+%06 3.021F+60 A.fl21E+Oo 4.IR1F+ 00 41. 1 A51,0 0.10451+00 Q.571F+oO

('4 ! 7.5 5.$3060.+02 ?.8F+n0 l.n49F+.0 1.•40F+00 t.04-9F400 U.61t9•+00' 1.619f,00 1.619F-+00 5.519k+00
15.0 1.0310?.E*.t 2.481E-41 2.IIE-fl 2.3RtF-f! . -707 ?-01 '.70Th-o! 6.O05F+00
25.0 3.608F+01 ?.b65E-01 9.392F-62 8.392E-0D? .392E-0? 2.lo9F-o01 2.in-ot 2.-o9E-01 6.120E+00
35.0 1.qi9E÷Ol 1.1$?E-01 4_.%0E-02 a.25nF-02 4.2501-02 1.27V-OT 0 1.2781-0t 1.278-E01 6.088F+00

125.0 014E+01 7.037t-02 2.591E-a? P.59tE-0? 7.591E-02 8.916F-02 8.9114-02 8.9W61-02 6.02IF+00
SS0 A.196E+06 11.64ot1.02 i.725E.02 1,725F-02 t.7251.0? 6.683F..02 A.6013F..0? &.6831>.02 S.9i001+o

*65.0 5.2'4'iEw? 1.IRQV.02 1.18qE102 1.1991.-ap 5.217E-02 q.271.l 517E-02 S.fqSDP+00
75,fl A.Z77E+041 ?.P82E-0? R.310-44 A.330F-03 8.3.AtF-O 0.ta91-02 4.1A'4F-02 4.199E-02 S.7551.00

TOTAL DFPnSJTTtfN RATER. PCI/M2-SEC
kRHfn' KM U-23A THi-210 RA-2h Pn- 1 0

P.5 1IAQPE-05 7.4025F-OR% P.7021F-Oft P W.V0-0 A
7'.5 4.739F-fAh 4.0381W-OR 1.46AF-OR '.0051F-OFS . 4..qfl;F-06. ?./Jh01-08 R. 975E -019 t 7510F-O
7.5 1 . h4F-& 6 8.0A6E-00 ..11AF-09 1.571F-08
110 .0011-07 I QOPF.-09 7A'7SF-10 I oFO

?25.0 It.106c507 6.7'12F+-t 0 2 493110 1-.49F-0R

3S.0 ti.66IE-OA 3.an7f1j10 I.hE1 1.11731fif

* 9'.Q P.41E-01~8 1.3R8$E-10 %.1??F-11 1.431F-OA
65.0 1.7??FOR 9.59?E'-11 .5b0E'lt I..08F-OR
7-,.o 1. -o A 0'. 1 1 2 47 3U.-1.1 1.39,4F-oh



' nErIT',,-=lvC MILL P114 A
METTSFT-rALltlIP, T76-Al

CIIQF=P41l.Df1S.DF.VO ,(7/791 nOAFu 15/12/ml
PAGE NO. 40

TTME STEP .NIJAFHR. 2, AFTER 20 YEARS 0I.IQATinm IN YPs iS.,. 15.0

CflCFNTP4TI(Th' DATA FnP THE W nIRECTIOn, THETA FQIUALS P70.0 I)FVRFFS

TOTAL 414 CflNCENTRATIONSa PCT/M34 AND WL
Xq4n, k# UJ-P3A T14-230 PIA-2Z6 O-210 RN-222 Pn-Pit P14-2i4 RI.A-21 PS-210 WL

1 .5. a,€l-04 1.500S 05. ..OaE-OA i.PSOE-0S "l.39tE01 *..I.371E÷01. 7.894f+4,1 3.i nOA • 3.368E-fl . 6.845E-05
" 2.1

•3.5
0.5

7.•515.0

65.0
35.0

* .5.0.

* 65.0
fP 75.r'

P.77'9E-03 1.13.F-06 2.740E-04 5.796E-07 6.468E+00
1.533E-Oi £.JAI4E-0O i.StE-flE 3.267E-07 4.02iE+00
QOl7QF•- 2.673E-06 9.013F-o7 2.064F-07 .AZ3E*0ý0
2.hS'4E-04J A.124.E-O7 2.767E-07 7 75?.F--OA 1.'439E+00
0.017 F-OS I.36rF-07 U.Rt2E-08 2.:014E-08 6.046F-01
t.IPFE-05 a.?4 uF-On t.U9RA-08. 7.760E-09 3.277F-0i
5.P64F-o t 7t.iuTE-O8 7.475E-0 4.1FIRE-09 2.19SE-O1
3.069F-04 1P.?84F-O6 '.565E-09 2.71AE-09 I .&23E-01
1.93%k-06 A.SLU.E-09 .0t9E-0Q 1.900FE-09 1.271E-01
1.3qF-nh S.93Q09 2.t3OE-09 1.349F-09 1.432E-O0
9.AVVIF-f11 4.212E-09 1.410F-09 4.546E-1:6 8o.60E-02

6.449EO00
4o.0E+00

1.439E+00

6.050f-01
3.P70E-01

2.1962-01

1.272E-01
t1.033E-0t
8.407F-02

4.48*5200

6.02OF-01
3.2O7E-O1
2.2056E-0
I.&3WE-01
I.2782-01

8.652E,-02

1 .26.40+001
2.71i0E00
2.22F2•00
1.332F+00
5*q562-0l

3.2852-1t
2 *pl-IFE-01
.. 6•3AE-01

I .283F.01
1.O04?E-0O
R.686E-02

5.314F-06
6.807E-06
7.846E-06
9.460E-06
1.043E-05
I ,036E-05
1.O?62-rs5

I.012E-05
9.9602-06

9.199E-06
9.639E-06

4.313E-OS
1. 154F-05
2.423E-45

5.897f-06
3.23nE-o6
P.t14•9-06
I .4.04.-06ý
. .2•5E-06
1 .021F-06
8.51 3F-07

rIROIID SURFACE CON I44TRAxInp4S, PCI/UP
W1R~f, K" 11-PAR T'4-a n QA-a24. oq4j*. PN-22.2 en)-2il P.8-2 t A *1-214 P#4-210

--------------------------------------------------------------- !--------------------------------------------- ..... ----------------------
I. 1. IE40.fa 1. 089~.O At Z.6720 b.Iw P .615E+l 2.6715F+01 3.765E4+01 3.7652+01 3.769E.0l 4.2072+*00

2.5

11.5
7.5

15.0
?5.0
35.0
15.0
55.0
hs5.0
75.0

5. POlE, 0.

I . 0 APE +.039 .OPAE.0P

3. TASF.*1
i.OIqE+Ol
.04440E.01

6. •7E+00

3.7U39+91
2.:04Af÷0l

.~009qF00

7.7562E-l
2.0052-otI .1752-01:

°0,070-n2
3.037F-n02
?.0"qF-02

1.312F*01.
.7.221E+00

1.436F400
2.6502-01

9. n Rt1F-OA
.4 369E-0.2
2.5772-02
1.67aE.-OP
1 .12E-0?
7.7FFiO3

I . 1)E+0.
7.221E,00
4.342E400
1 4 036E+O0
2.05OF-01
9.0IE-02
4.360-60?

?.577F-02
1 .674F-02
I .129E-02
1.746F-03

1.3122÷01
7.221F+00
4.38?F÷00
t . 436F+00
2.85OF-01

4.149E-02
2.577E-02
1.617OF-0)
1.129E-02
7.146F-03

1 .62-1+01
I .OUOE+O|
6. 6302F00

2.576F+00
7.6•IF-01

3.505F-01
?:. 76E-OI
I .504F-01
I . 175F-01
Q.309E-02
7,191C-02

I .923F+QU
1.AdOFO01
6.630F+00
P.S76F+001
7.642E.01
3. 05 .0 1'3.17SF-Ol
2.174 -01

I.. 11S2-01
q.3OQE-O2
7,5912-02

I . $PA+.U I
1.040E+01
6.630F+00
2.5,762+00
7.64?E-01
3.505E-01
2. 17-?EiI-0
I .544.-01
1.17SE-01
9.309t-02
7.5912-o2

6. 50.F+00
9.80OF+00
i.i•t2*Oi

1 .291F#01
i.297E.O0
I.282F+01

1.244F+01
I°.22Pa01
1.2002+01

p

0

C)

G

TnT&.. hFPOSITTON RATES. PCTI/M2-SEC
)iqwn, KU U23A TH-?30 PpA-Pb P-2410

------------------------------------------------------------------------------------ ---
i1.5
2.5

I !r). 0
7.5.

15.• 0

4s.0

.75.0

4.9.47P-05

P. ?A E-05

2.6 64E-06

4. DAIF-01
1.11 7F,-!?

I .'•nE-oH
I * 3h32-00

. .3.Al F-O0i.64OV-09

2.21ud-07 7.9a4E-0n
1.101E-07 3.9o4Fý-O8
4.054E-08 2. 1 3E -018
3.64.67-08 1 . soI E-O'
1.105E-op 0.265E-09

3 .477E-10 .?q8E-+T n
P.i04q9-10 7.65E-1I
1.31F-10 L.*97lE-11
A.7QAE-1t 3.35E-1it

3.72tF-OR

3.116E0OA
3.1 hQF-QR

3.09IF-OR
53•904l-04

2. 99.'F-flR

G



RECT1nmzt#NC MILL RU.N 9 C nVF: fATL nnil .PFVO (7 /'79) DATE = 15/12/Al
METS.FT:GALLl9P, 76-FAO PAGE Nn.. 61

tIM T00 TEP 1N*IMRFQ 2. AFTER P0 YFAPS L0tIPATM(N pt yps is ... 15.o

C xPnqtipi PAITHWAY tq, tNt4AL. EXPIMED flRtOAM is3 WHjte)OY

nnflflq SemfIIPA *f1jlW ARE ANPJIIAL PnflPIATIn" nnSE C0)14'41TMF4T-1:. pFR~lht-PFM PFR YEAP

XRHO XR" *Hfl VQ4 K R~nf xRHO XPRHO xRW)n vf?"t XRHO VRJfl xRI~n
flIPFCTION 1.9 2.5 A. .5 7.5; 15.0 25.0 35.0 4S*5.0 55.0 65.0 7S.0

---------------------------------------- ----------.......... --------------------------------------- 11 ------------------------------------
1.36NE-Oi 0. 0A3. Q 2 If 03 1. 2 4 7 E 3 . S0 5 E- 0 S I IIE-0S 6.070E-OG, 2.21SF-os I.S?sf-05 S.286E-06

NNF 0.. fl .0 ~ lA~8S2A-00.6-Or 2-or; 1 6-0c; 2.A31E.O 062.9?9E-0S 3.fl*13F-nS 4.102E-06
(I 0 . 4.768f-0n 0. ?.ARS5F-00 Sitl8.I-OS I.014f-,04 3 . 190'F-05 7 1.949F-07 2.014E-06 2. 1 1ni-o5 6 -12.4F-OS

.F'IF 0. 0. Q.,TORF - i ( 0. T.8EhAF-Os 2.,660E-(14 t.059E-0L* '.680t-05 6.aSIF-O& 1.'501E-05 1.60IF-05 0.
V .0.0 0. 6.667E-04. t.SI0F-004 1.09'E-0'* 3.OOQF-03A t.6OQF-04 I .0.3 IF -05, it~hE-nS t.t?75E-OS
F AF 0.. 0. S.6L16tr-OS 2.58bs:oaJ 6.27SE-0.5i 9. 1 LIE-05 4.797F-05 7..76AE-05, 3.39SE-OS 1.352F-06 7.831E-06

SF 0. n , 9.055F-05 3. go IFi-ar 7tl4h-0fl. t.2713E-OS 2.98t E-Oc5 4.1l6F-OS k*. 684Fl-05 8.3tef-06 3~.069F-OS 2.130E-04
RF 0. -4. 5.Qt3AF-OS 9jIQ3E-05 5i.2Q9E-45 1.02tF-Oci l. A -fis 7..904E-06 4.75SE-.O&3%.660E-06 2.12,2F-66 1.261.E-0S
S 0. 0. 0. 1 8..2QF.-O0 7..4*.¶IFE-n 2.479E-.O** 1.(106E-05 2, t 6.lv-0 1.60iaF-05 5.243F-07 1.294F.-06 0.
SS 0. t. 01 7F-03 1.f023F-04 1 .7 35E-w.04 7.267E-0.5 ?.125E-Oft A.I I3,E-06 4.897E-05 3.P.?4E-0c; 1.099E-05 3.sqRf-O5S 3.73SE-04

0. 0. 0. 2.053IF-OA 1.1*75F-03 3.SIOF-015 1.32AE-O3. I *SOSF-01* 2*i39E-05 S. OSSF-05, 2.666E-015 4.so0F-06
WW 2.30A.E-oA 'iij,9I-7on_ 0. .0. 1.032E-'04 I.i03E-t04 5.4*91F-03 2,024F-04 S.AIOE-09 1.09tlE-O5 4.226F-Ob 3.731E-06

0*0. .0. 01. a.Q9*5F 0a.l.tAO0-04 20.3E-04. 7.4;19F-05 1?i-0t t.111E-OB 5.O0ftE-06 4.543E-06
WNW n.0 . 0.. t.659E..0. t.660E-04 2.'*0?E-0' 1.#,dI2FE0Q 10A87E-0 1.465E-01 2.796E-06 2.553F-06

mw .9.. 0. 0. I.5'JI.F-01* 4.A13.2E-05 ?P.19SE-05 &.902F-05 1.574F -07 6. 127E-05S 1.6 IrF-69 11.904E-06
N4NW. 2.590E-03 4A~f7?E-04 0. 1.314E-05 t.RAlFi-oA 6.034*F-.05 2.841 -OS 1.81AF-O 5 1.921tE-04 6iA44IIF-05 3.ALSIE-o5i 5.9.53E-05i

TMlAL II~(St tr"nmT iM5kT J. 4. 075E-4A PFP30f4-Qrm~/Y4



O REf.TnmiiNC MILI. qilm a rOOE=MTLnns.REVo (7/7Q) DATE= 15/12/81
METSSFT~ALl.UP. 76-RO PAGE Nn. 62..

O TIME STEP M4WARFM 2. AFTFR 70 YEARS PUPATTDN TM YPS TS... IS.0

.EXPnCsIRF PATHWAY TS TNHAL. EXPOsEn rIRGAN t.S Pqf

OnsES SHfIN RAFti1 AOF ANNUAL PfPULA.T16 DOSE COM'4ITMFNTS, PERSnN-REM PER YFAR

XRHn V YPH14 XRH41 XRmnl XRHfiR -XRHn ON 0 XRH[o XRHO XRHO XRHO XRHO
-OTPErTjnTm 1.5 2..N 3.4 4.5 7I.; n5.0 25.0 35.0 05.0 "55s. 65.0 75.0

'I 1.2113E-01 0. oD W. 6.676E-:03 2.22tE-03 6..830E-04 2.485E-04 1.381E-03 S.371E-04 4.653E-04 1.403EO04

AMIF A., 0. 0 4.O.224E-03 9.36SE-O0. t..P.E6E-03 2.6'BE-0O 5.933E-05 6.4&6E-04 7.974E-04 9.939E-05
NF 0.. 1.6IsF-02 0.. L.Qg98E-03 i.163F-03 1.9oqE-03 .6.269F-OA 1,636E-o0 4.530E-05 *.RSDF-04 1.435E-03
.iF 0 . 0. 8.0BOF-03 0. 1.366E-01 4.IA4E-03 2.00tE-03 9.30tE-0o t.•E*o2E-0 3.432E-04 3.6?FE-04 0.
F 0. n. 0. 0. .t.147E-02 ?.679E-.03-2.052E-O3 5.S9E-02 3.280F-03 2.213-04 2..502F-o0 2:.70E-04
FSF 0. .. 0. 9.622E-O0 4,431F-03 ... 099E-03 |1..A5'E-03 0.984F-04 150.0E-03 6.R1*.F-04 2.825iF-O5 t.7OIF-04
SE v). 0. 1.67VF-03 6.624E-04 2.9980E-03 2.22AE-0 *.5*.470E-01 to.iJIE-03 9.093E-0a 1.67QE-04 6.445F-OL 4.6S5E-03
RsF 0 0'. 1.012F-03 t.5,56-03 9.025E-04 5.30?E-OLE ?.303E-04 tI5.S4E-0A 9.40QE-05 7.931E-05 4..815E-05 3.031E-04

0. 0. 0.. 3.04SF-41 t,266E-03 4,372E-03, l..897EI04 4.362E-04 3.a42E-04 I1.1S8E-OS 3.02F-O5 0.
. 0 1.71%E-02 1.726F-03 2.93t.E-03 i.236E-03 3.772E-03 |..%6qE-04 I.028F-03 7.27.tE-04 .2.429E-0A 9.037E-04 9.768E-03

0. n+. 0. 3.462F-03 2.507E-02 6.?8tE-o4 6.613E-0P 3.312E-03 S.08IE-0o 1.270!-03 7.028E-04 1.2?9E-04
WSW .3.A8E-O?02 8.3E-03 0. 0. . 1.1'7F-02 p.14RE-Q3 l;o7AE-01 4.336E-03 t.34LF-03 2.66L1E-0.4 t.07SE-0 9.86eE-05
." • 00. 0n: J 3.523E-0? ý.SVTF-03 11.90E-03.1,705E-03 3631E-03 2,58JEý-03 1.357E-0 12.69E-04
• W 0. 0.. 0 0, 2.9R4F-03 2E00E-0.3 .. q 19E-03 3.7A4E-03 3.71RE-0 .3.aAIf-03 7. 1II-05 7.2S-7E05

0, 0. 0 0, 0. 2.623E-.03 R.6hE-fl-4 5..60E-04O 1.096E-03 6.654F-06 1.574E-03 4.A35E-O04 5.312E-05
.C, 44171E-02 A.871E-$3 0. o.236E-03 3.376E-03 I.OR&E-03 S.70FE-04 4.023E-04 4.607E-01 1,741E-03 1.0?3E-03 1.643E-03

TITAL, nnsF CMIMITNENT IS 7.486OE-. PERPOn-RE./YR



J

0E1!An:iINjC MTLL. RUN. A CEwt¶fosRV 7/7) OAE s/u2/8t

P4ETqF7=CALl-llp, 76-IAO PAGE NO0. 63

Tt4F SUEP NIIl'RFR 2. AFTER 20 YEARS PURATTOfI IN Yas Is... 15.0

FPxP.MS'iE OAT.H4"AY TS TN'4At. EXPOSED) ORG~AN 1I AVC.Ltl~.'~

nosts qiinvjtq AEWIw ARE ANNIUAL PqPULATTom~ DosE cflMIMflFNTS, REPSflN-UV1 PER YEA4

C- KQHl . HH VRI4f XRNI) XRmrI XRNI)n XRHOl XRHO XR'40 YRL4() XRHO xRmfl
0TRECTYIN 1.5 ?.S 3's 4.s. 7.5 . 15 .0 25.0 35.0 05.0 s5.0 &bt.0 a me

--------------------------------------------------- ------------------------- -------------------------------- ---w-----------------------------
C ' 7&9i~II0 *0.. 4.1115E-0.2 1_.252F-02 3,117ErO3 6.985F-04 3,986F.0o3 t.23AF-Al 4.64,6F-64 P.t11,6F04

%N .01. 0. .0. .601F-O2 s.,388E-03 6.isQE-03 t.16F-03 0.2UE!-14 2.093it-03. 2.1QA8F-o3 2.313F-00l
NF 0. I. .030E-0t *0. 3.013E-02 8.26?E-03 9.703E-03 2..RASE-03 6.564F-05 t.53uF-0II 1.501:F-03 3.635E-03

(7 FMF 0., 0.. 4I.Q6F-oý0Z . 8.10910-03: 6.70E-0? 9.90SE-03 4:.I11Qf-03 S.24iIF-0u l.IAIF-03 1. 090 F-0O3. 00.
F 0.. .ý9QS - 02 1.SSAE-02 1.OIJRE-021 2.b96E.-0t1 .34*0-02 7.997E-;04 1.93QE 04 I.S25F-04

F$F 0. .0. 0. S.979f-03 2.Ulf - 02 . 4-9f -o 0 Q..052F-03 4.533E-03 k.9ESE-01 2.874E-03 1.073.-oa 15.7.70E-04

Sf ti 0. 1.048f-62 4.1IUF-41 ý1.943F-02 1,310E-o3 P.957.E-03 15.784F-03 4.194F,-63 7.0,04F-04 .2.4tOF-03 i.SOTEO?2

4ssii 0. 0. 6.3710-03 9.78?E-03 5*6oIF-63. L.017E-03 1.187E-0.3 7,007E-04 3.09E.-04 2.698F-04 1.4tSF-04 7.6'69E-04

S 0. 0. 0. 1.920E-02 7.4674E-03 2.517F-0? 4.35TE-04 l.kMSE-03 IP04E-03 3.498F-OS 7.620E-0S 0.

SS 0. 1.086y-o01 1 09?F-02 1.*8QF-h? 71.686F-03 2.1SQE-OZ 7.2RAEm-04 3.437F-03 P.IA3F-03 6.390*-ý0.4 1.793E-'03 I.593f-0 2

SW 0. 0. 0: 2. 1A 8F. 2 1.S54AE-01 3.493Ei-03 2.637E.-01 V. 073E - 02 1.265E-03 2.487E-03 1.098E-03 I.S66E.-00

WSW 1)6EO .. 1E0 . 0. 7.436E-02 1.204F-02 '*.R2SE-01 1.527E-02 3.7S7E-93 6.022WF-0.4 1.989E1-04 1.50.4't-04I

W A .,0 o.. 9.04*9F-02 1.3tlE-02 t.993F-D? S*035F-03 7_446F-01, 4.qIAE-63 1.029E..04 1.362E..04

WNI 0. 1). 0. 0. 1.?S3E-02 1.6~32E-02 1.9U5E-02 1.053F-02 7.516E-04 5.696F-03 Q17-5..~E0
Nw ni.. 3. .0. 6. 1.629E-42 4.764t-03 ?..~44E-03 3 * 81E-03 i?.005E-OS Ž.84fE-03 6 flUOE-04 S.9t85E-OS

NNW 2.763E-01 'I..34#,F-02 0. 7.7199E-03 P.09?IE-02, 5.98ltf-03 2.4ttE-0,1 1.276E-03 1.11PE-02 3.263E-03 1.5t0E..03.2.9L8E-03

V~IM- onSiF tCIINITTmFPT US ';.*944F+00 PFRSU)N-Il /YR



f.

O EGID411=1'Nr MILL PON 8 CnnE2f41j-DnS.QEV0 (7/79) DATF= 15/12/Pt
METSFr~nALLluP, 76-RO PAGE Nnl. 64

''TIME STEP 01WMOER 2, AFTER 20 YEARS DUJRATION IN YR5 MS... 1S.0

F.PO.)I(I4 PATH4WAY TS NHMAL. . xpfIsEn n~tPAP4I S RRIINCHI.

110. F.S SHbWN PftfI)W ARE hNNIUAL PnPuLATION OnSIE COM!4IIMFN.Ti. PAsPnm-REm:PFR YFAR

XRn XRH0 xpwn XRn~m xtRH"o aO X~n RHO xamo xRHE1 XR140
DTFCt~ ls . $5 .S 7' 5 1.0 2s05s..0i 55.0~ 615.0 75.0

eN 6..079F-0t 0. 0. 0. S*G9IE-02 3.996E-0,1. 1.113F-02 6.5 12 1 F-03 1 ..87F-02 1,2S8 -02 9.96,7E-03 2.74SE-03
0 .0.. 0. .3AVE.-f? 1 .122 E-02 2..103E-o2 lt.995F-03 I.t113E-03 1.179E-02 t.397E-02 t.659E-03

0). 0. 6.904E-02 0*. 3. ??H-O2 V.&SI5E-02..2.792E-0? 9.95S7E-63 2.?626F-04: 6.p144E-04 7.tl'0)I-03 2.147E-02
0. 3~E 0 l .4Ao#,0.2 0. 9.2,91F-03 S. 7:4 lE-2 '5.060E-02 l.530E-42 ?j.?lIIE-63 S.S26E-03 S.A,%61-03 0.

F 0. 0. 0. 0. 7.91?E-fl2 3.212E-02 3.*043F-02 *4.?E0 .22SE-02 3.4138E-03 3.777F-03 3.955E-03
0 SF 0. f). . . U 8F..01 ?.$2ijF-0?, 1.0i!RE-02 1.RQOE-02- 1.107F-02 t.907E-02 8,6-8AF-03 3.S71E-o4 2.118F-03

Sv 0'. 0. 6.930F-03 3.0iSP-03 I .814F.02 2.094E-03 &.15A r-03 1.041SF.02 I..f6VE-w02 ?..160E-03 R,257F-o3 S.s8'IE-02
'qSF o . 0o. 5.9s7f-03 9.6ArF 03 1.28SE-03 6.989F-03 .3*l6E-03 2.TSTE-03 I .11nFl- o 1 .356E-63. 77S-a4.10(tE-03

S 0. 0. .0. 1S63F:02 9.97QE.03 6.622E-02 3*.WOE-03 9.2.lRF.03 7. 133E-o x 2,.346E-oq S.718E-0U 0.

09*A R.?ll0E.02 8.610F.03 1..643E 02 1.ID0E-02 6.590E.OZ 3,719E..03 2.S94FE0j? 1.76&IE-02 5.Q'*6Eo.t 0683 I.R 02 1.A65E01i
0. 0. 0 1.8?aE-02 2.19SE-01 t.29*E-0? 1.9?0E,00 9.782F-02 1.399f-o? 3..1?TE-02 to576F-o? 2*1?7E*03
t.90AF-o1 3.39sf-02 0. 0. 9.07RE-02 4.*SAE-02 2.919F+00 I W6E-01 3.41OF-0)2 6.216F-01 2.290E-03 1~q4#F-03

0 .0.. 0. 0.. 0. 1.394E-0:1 5.63TE-fl? 1.56VE-01 5 ..32E-02 9.84tE-OP 7.S538F-02 3.1IFt-03 2.63.0-03
wtJw 0. 0. 0, 0. P.634.F-02 7.029F.-02 t., f64E-01 I1.273F-01 1.1400V-0 .OSEO J.AS8F-01 1.549,E-03
mw q.ý 0. 0. 0. 2 352E-02 1Jft70F-02 1.71RE-02 3.393E-02 2.490E-04 4.OQ4E-62 1.009E-02. t1.0IF-03

C 2.3O9E-oOt 2.9Z4E-02 0, 6.667F-0,3 2*Q72E-0? Z.2SbE-02 1.671E-07 1.210E-02 1.293E-01 '2.aWo-02 ?.303F-o2 3.384E-02

TIITAL WISE COM4MITMENT IS 1.070E+0.1 PFRSON'-PE?4/YR

() 4



PEGiflfJIcti.r MILL RUN 4 cnnF:mTLr~njPEvo (7/7')) flATEz I5/]P/81

HETSFT~ALL0P. 76-80 PAGE NO. fi5

T TIFIE STEP Nt;MHEI 2. AFTER 20 YEARS nUtRATIRN I." YRS Ts... 15.0

FXPfISI!RF PATHWAY 19 GRntiP4Q EXPnSE!) nRcAN is wwH*noIY
CN

npIqS& SHOwN RFLflW ARE ANNUIAL PnPIILATTlnM ri'OE COnmITMFNTl. PFRSON-RfEM PFR YFAR

o RI4O wpRHO xRH XRmn XRHO XRHOl XRHo xwnO XRHO Xp~fI XRHO lm
DTPFCItnt4 f .5 ?.S .35 4.S 7.5 1S.0 05.0 35.0 45.0 55.0 6S.0 75.0

O4?E- 00.0. 2.277E-VU 17.443E-05 2.?20F-05 7.344F-.06.3.650E-05 ti,?68E-fl5 9.,933F-06 2.735E-06
Jtp 0. 0 . 0. 0. 1 .fiSE-04 .3.Al3E-05 4.693F-05 9.3Z3E-mO6 1.900F-0E. 1.883E-65 Z.113E-OS 2.39SE-O6

NF 0. 0. 7.qo 1F-0fI 0. 2.1%OAF-04 7.66SE-OS 9.3SOE-OS 2.71SE-05 4.55'%IE-07 1.573E-06 Jt.SQ3f-05 4.24?F-OS
'I 0 0 .0OOF-04 0. ?.,117F-OS 2,60E-OE04 .OOSE-043 4&.t53F-05 5.165E-OA 1.23SE065 t.172E-05 0.

F 0. 0. 0.. 0. 5.002E-64 1.195E-04 R.366E-05 2.1.79F-03 1.109E-04 6.93*3E-06 7.045,E-06 6i.982E-06
PSF nl 0. 0'. 3.90tE-05 I*RIQF.04 4.4L76F-0l5 h.6274E-05 3.IS4F-05 I.9SoF.--OS ?.oq6F-0s 9.02 3E-Ol 4.416F-06

C, F 0. 0. 6.226F-05 2.'I7AF-0c; I.1?9E-04 R..3551E-06 I.'3R2p-j0 3- r0f.-0.s P.AOlE-05 a.A4lFt-o-6 .1 133F-GSI 16.Sf5-04
ASE 0. 0. 3.4372F-04 5.332E-05 3.tI6F-OS.I.A3OF-05 J.S1'IE-06* 4'8686F-06 2.727E-06 2.635E-.06 I :141 F-0.6 6.6449E-06

0*0. 0. 9.999F-OS 4.232F-05 1.4'4iE-04 6O6.-E .14tF0 .&~0 *~-i6#5-7o
3 , qW 6*5.i55E-44 5.585f.-Al5 9.521F-4l5 4.0OQO-05. 1.274F-04 4.960t)-O4% 2.926f-OS 1.SSSE-O5, 6.067F-06 1.4QQE-OS 1.687E-04l
sw 0 0. .0 1 096F-04 8.086f-04, 2.0b9F-OS 2.026F-03 8.968sE-OS 1.2?1.E-09 2.750E-05 I.W362E-o5 .22ffE-06

1oi .?71.E.1 ;).70tE-04 0. n: 3.99F-v04 ?.W0F-05 1. 419E-03- t*'227P.-o4 3.~EO 6.060F.-.06 2.232F-06 1.AAE-06
W 0. Q.. 0. 0. 5..028F-04 8.6;'6E-05 1.5146F-04, q.663F-05 6.074F-flS 6.16.5f-05 2.652E'.06 2.262E-0 6
WNW O*. 0.0. 0. q.184*E-OS 1.00?E-0" t.52'JE-00 I Ot2E-04 R.V6A*I9w06 4l.0611E-05 t.45AE-06 1.260E-06
MW 0. n. 0.. 0. 4.ERRE-05. 2.Q7?E-05 1.792E-05 3.054F-.69 2.119E-O7 3.4.31E-05 fi.Sq3F-Oi 9.6*SE-07

ClNNW 1.4A1F-03 ?.?TOE 604 0. 4.122F-05 t1*60F-04I S.908F-OS t.Q02E-05 1.170F-05 I .17~3E-04I 3.9.34IE-05 2.081F-oS 3.44? . -OS

El>TOTAL 0113F COMMITM4ENT TS~51E0 PFRSnmI-QE't/YQ



C REGInxN=oNC MILL PtI19 R *CnOE=mIt.tOsf,REVo (7/79) DA&T= 151I•I/8i

METSETUGALIIP, 7h-A0 PAGE Nn. 6a

TIME STEP NtIMIFR 2. AFTFP 20 YVARi3 OURATTnN tm Yps Is... 15.0

F)X(PfSiIE PATHwAY Tq rLnUfln FX0U.Sfl- nRGAN IS WH.Pfl~nY

•nfi.qE.q•E Hn•N SELOW ARE ANNIIAL POPIILATION OOSE CnlMMITmFNTS, PFPSON-PFM PER YEAR

xa%.n XRmn " i Xin. xo xpHn XRNO XN XRn xRHn xRUO XPHO XR140

DTRFCTTnN 1.5 3.1 .4.5 7.S 15.0 25.0 35.0 '5.0 55.0 65.0 75.0

.9 ,7%?F-0 0. 0. .0. 8.720E-0a 6.813F-O4 2.991E-64 1.1OF-o4 6.155F-04 ?.?5SE-08 1.762E-04 l.859E-OS

tIF o 0. 0. . 4.61F-04 2..035E-04,. i630E-Oa A.670F-OS 1.9.8E-0 2.OROE-Od 2.6E-O-2.q3E-0
N 0 0. 0. 7.flAf-0f 0. 0.77SF-Ol. 2.7t3E-04 4.775E-04 1.753E-04 4.607E-06. 1.205E-05 1.37OE-O4 37lq3t-04

FMF 0. n. 3.585F-04 0. 1.4.01F-0O 9.447E-04 5.17SF-04 2.666F-04 3.88?E-OS 9.733E-05 9.9S9E-•o O.

.. 0. " 1.207E-03 S.3A2F-wO4 S.25?f-04 lb3iE-OZ 9.1SAE-Oq 6.080F-05 6.670E-o0 6.98F-5O

FESE n. .. 0. 5.127F-0S 3.A184F-04 1.480)-O0 1.240E-04 1.9.iOE-04 3'RE-Oi 1.531-04 6.303F-06 3.702E-05

SF 0. 0. 7.313F.-fli 3.676.n05 2.743E-104 3.479E-05 i.062F-O0 2.47Sf-0i4 2,44.E-Oa 3.A10o-OS 1.o58F-oa .O40,F-03
SS . .. 6.621F-05 .1.?•64F.04 1.147F..04 l.t87E-04 b.7 70E-05 4.4T7F-n5 3,OSIE-O5 2.3q9F-OS 1.392E-o5 8.323E-05

q 0 0. 0.. 2.o689E-04 1.567.E-04 1.l29E-03 6..4SF-OS 1.622E-4 1.259E-0 4 4.145E-06 .,OI.E-O5 0.

0%w 0. 7.?SIE-04 1.OOF'-0 .2.??6F.-0.4 1.678E-o0 1.12OE-03 6.6tE-05 0. S69FE-04 3.115E-Oa t.DSIE-04 3.328F-O4 3.29SE-03
SW 0. 0. 0. 2.534F-04 3..57fE-.03 2.2360ý- 3 3..AAE,-02 1.726E-03 2.471E-44 5.617E-04 2.787E-o0 4.3IEWOS

"'511 o.O1UE-05 3.|11E-04 0.. 0. 1.607F-03 6.969E-0.l4e.939E-02 2.OSAF-03 6.022E-Oa .1,099F-04 B.OSOE-05 3.374E-OS

w. 0. 0. 0. .2.t7.1eF-O 9.7A IE-O 2.74tE-o3 9.58SE-.04 I739E-03 1.333E-03 5.59E-OS 4.658E-OS
0. 0. 0. I.1l.RE-0O I.PliE-0322..926E-03 2.248F-03 2.01SE-On 1.S6QE-03 3.2A6E-nS 2,719E-05

0 0. n o. 0, 3.S•IF-04 3.?Z9E-O4 3.017E-04 5.98AE-04 4.40IE-06 1.238E-04 1.764E-04 1.957E-05

NAM1 I.120E-O. 2.:7o-1n. 0. 9 .1O0F-05 4.7919F-0 .AO0E-0 2.941E-04L 2.1.S3-0o 2.284E-03 7.830E-04 4.1'a3F-O 5.984E-On

.ITIAL flSF C(m4mNT#4ENt 1S 1.lo6F-Ai PF•RSN-PFM/YR



RfrlnmzlINr~ MILL PO1N R ffFtIfhSQv 77)OIZt/2~
lATF=AjU. 76-40 PA(nF Nnl. 0%

TIME STEPI4!JmflFR 2, AFTFP ?0 YFARS flUPATJO" IN YRS TS ... tS.0

IEx~nRIpe PATHWVAY 1.4 VFrG.Tmr. FxPOSEID niITEAm 1S wN.RflFY

PCISrS SNO1WN F'LrnW ARIF ANNUJAL PflPULATION DOSE tQfIMMTMfNTS. PERSflN..Rv PErp YEAR

X4n XRHO )RfIlf Xf4Hf XRHO XPHO XpHo) xRml *RHQ YRI~4f XR~nf XffHf
DI.RErTTON 1.5 .?.5 3,5 4.s 7.5 15.0 7S.0 35.0 a05*Q. 55.0 65.0 7s.0

--- -- -- -- -- --- -- -- -- -- --- -- -- -- -- --- -- -- -- -- --- -- -- -- -- -- -- -- -- -- --- -- -- -- - - ----- -- -- -- --

N 8.1197F-0% 71.6btF.05 5.9~4Ar-05 4.&IIE-05 1.234F-04 .10LE-04 4.900F-05 9*377E-0¶I 1.638F-0:4 1,*I5b-04 1 .2175F-0L 1.'401E.04
hlwNI 6*StOF-OS %.IJPIE-OS 4.?00V-05 3103QE-05 9.500F-05 9.416F-05 ?.,'%2C-05 6.953Eý-05 7.IQPE-aSý 7.604IE-05 4.06SE-onil 8.546E-OS
Nf t.2-IOE-OI q..54ME-Oq 7.15%F-0l5 5.642E-05 1.7VIE-04 t.7QSF-o4 1.319F-64 1.199E-04 1.173F-Oi 1.193F-04 1.223E-0O4 I.25BE-04

4F 1.667U-04 1 .23h6E0,4 9.387F-05 7.39SF-Or .1S-04 1.2~itE-04 1.644E-04: 1.483F-04 laE-04 1..-04 t.539F-04 t.SA7E-0a
F 7.5*47F-05 S.IPSOE-OS 4.479F-05l 3.522E-05 t.03IF-04 t.061E-04 8.141FE-05 7.64h0E-0S 7.74nfF2-5 6.035E-65 A.wRF-os 8.765F-05

F4F 2.59AE-05 t.98PE-05 I.'SI9E-OS 1.200i105 3.651E-05 3.96Q)E-oS 3.07TUE-05 2.833F-05, 2.80AE-05, 2.847E-05 2.91.4F-o5 2.99SIF-OS
IE .6osE-0's t.?64E-o5 9. 75,5r0 o4 ' P.7?E-l 1550;F-015 2.629F015 2,093E-05 I%.964E-0O5 t.963E-os P.0fl8E-O 2.4)70F-01;2.ILIZE.os

5SF f . -9 F.- W 1.0O90E-OS A.'IIOE-06 6.564E-06 I.AW6-O5. 1.85SF-oil I .5~5E-0eS t.S31E-05 l.6?2E-0il I.74OE~g5 I.868.E-os 1.999FE-05
S 3.RSSE-05 1.MO3C-05 2.bYRFWOK 2.0'49Fi-fl q.AA*7E-osS .391V-05 4.02RE-05 4.%49F-O5 *A.92PE55.4F-OS 5.RE0 .87QE-or, 6.36SE-OS
qt.9w 3.S97F-0Si 3.?LJI4FlAS 2.51SF-05 1.95tF..05 S.M3F-0S 4J.700E-05 3.RSQF-O5 9.065F.-OS 4.565E-o5 5.01SF-O5S .5f~l7-oS, 6.OSIE-OS
.5w 6.11?C-0S 5.fk78E-05 4.544F-OS 3.4J96E-05 q .0 riftE-O0S 7.73?E-05 6.5;26E-OS I.tb7F-05 A. I72E-.05s 9. 219F-05 1.041E-04 i194SF,-04
fl R 5. ? 11 AF - 5 4. 110c, -05 71.6846F-o5 Z. 847F -09 1.92.;F-.O5i 6.627F-fl5 5.llA3E-035 S.SAOE-05 6.S7r)F-OS 7.37.7E-1)5 e8. 0OF-05 9*OZOE-OS
w 6.69?E..OS 6.2> O 4. 831 F. -O 3.713-l 9.564F-0S, 8.01SE-05 6.739 f-05 7.40SF-OS A.543E-0% 9.74SE-05 1.097F-04 t.?10E-04
ww 3. A19IE - 05 3.5717E-O5 2.77OF-01; ?. I ;iEE-fl S.04'7E-6S 4.509t-flS 3.807E-05 4..2119F-05 4.90RE-05 .5.62SE-OS 6.356F-OS 7.080FE-OS
Nwfr 4.28AF-05 3.60QF..O5 Z.3hSF..5 1.P'21F50.F-OS 4.31-0 .0 1 17FE0 3.LIIRE-fOS 3.7t3F-0f5 0.?17F-O5 4.779E-0O3 5.3S F -1b AS.936E-05
N AltN 4.1 7 E -05 I.qPOEt-OS 3.6OOF-05 2.381E-Oil 6.283E-05l 5.484ZE-09 '.484)E-05 4.783F-05 5.377E-OS 6.050E-OS 6.7rillE-O5 7.447E-OS

TOlAL l"OSF ri)MmITMLFIOT IS .15-?PF-PafN-RFm/Ya

WARNrJC.--IP0PtJl-Ar:flA P0*10 INCEsTIfN DSSF8 SHOWEN
A~BOVE~ HAVE NOT P~EEN COPPECTFn Tr' REFI.EC.T Pn1ENTIAt
Foon F.)PnPT ANt) MAY .EXCEF.0 DQSES ACTUALLY RECEIVED
13Y THF P'1PIJLATI(ON fiF T14TS RPrTUN. 5FF SUMMARY
TABLE FnQ THISq tMFORt4ATIO1N.



0 REEr-inkictmc MIII. PONi A cnnE:mTLflfsREVO (7/79) DATEc 151'12181
MET3FT~rALLgJP, 16-RO .PAGE NO, 68

TIME STEP NUMBER 2, AFTER 20 YEARS (MIRATION IN YRS TS... 15.0

FXRCISlIRE PATH.WAY IS VFG.!NG. EXPOSED I)Rr.AN 13 RflNE

DOISES SHmomd iEILow ARE 44NNIAL PnP'JL.ATION DOSE CfO',4MI7MFNT3. PERSOn-PEN PFR YEAR

W*o X H XRHn XRHO IWRHO XRHn XRHO xRHC) xRrio xpmn XPI4D XRHo

DTF1a.9 2.5 3.9 j '.S 7.5 1 '.0Q 25.0 35.0* its.0 155.0 65.0 75.0

N 10361E-03 1.233E-03 9Q*%90E-04~ 7.'a51F-04'32.017E-fl3 t.935F-O3 t.12PF-03 i.9OQE-03 2.1I83F-DS ?.'38OE-03 2.78OF-03 3.01.6E-03
N'NF t.009E-O.A A.496%E-0fI h608OF-0U 5.20QE-O'& 1,504F-03 I1.S5TE-03 I.?93E-03 .1.3t6F-03 I..UZOF-03 I.-35ae-03 l.680OE-03 1.013E-03

NF 1.9d3E-031_l.17FT-03 ljtlf-03 8.8529F-44 2.6iSE..OS 2.799E-O3 2:200E-03 2.110E-03 2.182E-03 2.UOIE..03 2.436E-03 2.572E 03

VHjF 2.4i2E-oi I.RL*7E.03 1.404F..03 1.M1E-031 .101E-63 1.'486E-03 2.744'E-03 2.63 11E-03 2.710F-03 ?.902E-03 3.07SE-103 3.254E:03

F I .t139F-13 O.Q91E-04 6.004F-04 S.LII7F-44 1.402E-63. 1.7Wf-03 1.4113E-03 1.4OIEF-03 I .469F-03 1.597E-03 1.7tlF-o3 1.626E-01

FRF 3.9%SE-04' ;.060E-04 2,355F-Ofl. 1.@7nFl-0'3 5.707F-04I h.UaOE-O'3 S.?86E-04 S.12RE-0M S.2B'IE-0a 5.9,42E-04 5..629F-o04 6.126E-04

SF, 2501E.-oon I.Qoa(.E-0fj 1.536F.- on 1ý.?18E-04 3.74&3F-04i '.336F-043 3.bhPE-0U4 1.:61 IF-0i 3:.752F-04S 3.95QE-04 *I.IRBE0o4 £I*4?6E.-0fl
SSE 2:101E-04 I.759F-04 I ASAF-04I 1.097E-00~ 10W.,!-04 3.16 4 41F-. 2.9,79E-04* 3.270F-04 3.60OF-04 3.936E-0.4 4.?75FE04

.4 6.?'35E-04 5.49*1I-on 'I.?61*F-O 3~.3t9E-04 9.2S7E-0A 9.397E-04 8.3T7,E-b4'9.074E-0tI 1.017E 03 1.131f-03 1.260E-03 1.381E-03

ssW SAOIE-OU6 5.251E.-Oh 4,087.1-04 3.172E-04 # 6*1*6 E-04 8.305Ei-0'3 7.11 .70E-0LI 8.29PE-Gfl 9.ufldIE:04 1.077E-03 I .207E-03 1.315E-03
Sw 1.03U.-03 q.',53E-04 *7. GOAF-O3 15.7*08E-0 I 4.403F-701 t.398E-64 1.30*IE-03 I.SOOE-03 1.75SE-03 2.021E-03 ?,29lF--03 2.S556E-03

W~ .6E0 7.702E-04 5.977E-04 4.627E-0'* I.2.39F-03 1.178E-03 1.07?E-03 t.247E-03 1.393E"03 1.591E-03 I.769E-fl 1.98.SE-O3

W .08i2F-Ol t..OOF.-03 7.0415F-04 6.045F-04h l,SAlE-o3 t..1u2E-03 1.35117-03 1.568F-03 I.A44EE-03 2.133E-63 2.42P2F-03 2.766E-03
WNW 6,.laxE-04 S.Ot1E-Ofl '.5O'QF-O0 *3.b4EAF-0 9.009F-04 8.22'iE-0'3 T.7.3E-OC 9.026E-04 1.067E-03 t.23OF-03 1.41(W..03 1.579E-03

Mw S. It E-011 11.910F -04 3.*838F-O'3 ;.P.62F--)4 7.81RE-n'3 1.34&JF-0' 6.783E-04 7.771 F--04 9. 06.3F-04I 1.043FE-03 1.181lE-03 1.3t?E-03

NN" I6.QW1OE-0 6.U0ttE-0U1 4.994FW.04 3.ft58F-Ofl 1.0214F-03 9.707E-0'3 8.78SE-Oa 9.909F-04 t.1'17E-03 t.314E-03 1.492F.-03 1.648E-03

:TrTAL nn.8F CnMMTTMENT TS 2.237F-01 PFP.3nF-REM/VR

WARNING--POP'JllAT~fl FOOD~ INtAESTIflH DosES SHOwN.
AAO3VE HAVE NOT BEEN CO~RRECTIED Tn PEFLFCT PIOTENTIAL

CFOOD EXPORT AND MAY EXCEED DOSES ACTUALLY RECEIVED
RY THE PnPULATION (IF THlTS REGIONM. SEE SUMMARY
TARLE FOR THIS INFPr'MATTf1N.



vEGIflII:I.INC MILL RON~ i ClInfEsATL~fl8, RVO (7/79) D)ATE: 15/12/81
HETSFT=r.ALLUP. 7h-40 PAGE Nn.~ 69

TIMAE STEP NIUMHFR 2. AFTERq 70 YEARS DORATIfIN TN pqS IS .. .5.

FxPnORiPE PATHWAY 13 MEAT ING EXRPOSEDr ORGAN. 1S IIN.RODIY

nDOSES SHn4N AFLf)W ARE AN1411AL. PnPULATION noSE COMMITMENTS, PERSONt-REM PER YFAR

XR11c) XRHfl XRHn xR'40 wOHO XRHO W0140 XRI4 XRI4O. XRHO yRHo XpHo

DTQ~r.TTON 1.5 2.5 A o 5 t.5 7.5 15.0 25.0 35 .0 a115.0 5S.0 65.0 7%.0

4 1a.5olk-06 'J.021E-flh 3..132F-06 2.'lSOF-06 6R86OF-o6 7.56AF-06 7.604E-06 8.9tSF.-.0 1.fl%OF-o5 I.2111E-OS 1, 3177E-05 ;.S536E-Ot
'40 3.739E-06, A. 013?-06 2. %A5E-(6 I.Rb.9E-06 S.S72F-06 6. PSM-.06 s.622E-06 5Q990F-06.6.,6SRE-06 7.410E-66 8,*164F-06. 6. 9.11t-06
NE_ 7.803E2-06 S.R50SE-06 I.501F-06 3.596E-06 1.105EmO5 t.2'i§E-05 1.007E-0OS 9.867E-Oh 1.0.38E-()! I.11E-0.S t.IAARE-5 1.2 .65 .E -0 1
ENIF t*.087E.-m05 7 71 AF,-0 S. 823P-6.6 4.607E-06 1.LIIOF.-OS l.S70E-05, t .?7 IE-0c5 t244LE-09 1.IO.EOiI.90E-05 . ..O O 50.SUE -OS: 1.606E-OS
F. 1.596EF-O6 3.. MsI E.-0 6 2:.6?iB-06 2.075F.-06 6.*?99E-06 7.t958E-06 6.,10%E-0*6 4%,:3E0E-06 6.002 .E-06 7.,540E-06* 8.209E-06 6-.868E-.06
t,;S 1. rQ%QE-.06. t.lI7F-GE. (t.77?F-07 6.9841F-07 2. 16RE-00A 2.551E 06 .2.188F-06 P ?aOGE-i6 P.144'I-06 253-E .0E0 .~EO

gF 9.0192E-07 7.fl'JE-0*7 S.419.7.32E0 6.JE 1.E.56E-06 1.480lE-06 t.SSOF-06 i.E.651-06 1.795F-06, 1:910j-06 2.092F-06
SRE 7 274F.-O? S.882F-.07 M.St.4F-07 3.537E-07 1.039F-06. 1.203IF-06 1.172E-06 I 3111E-06 1.498E-06 1.69q2E-06 1.R86E-06 P..0761E-06
8 2.040E.-06 1.77SE-06 1.180VF-06 I.n14n20 --;66 3 3.17F-Oh 3.566E-06, 3.555E"0.6 40.093F-06. i.7SUE-0.o 5.M'J1E-.06 6*tZaE-06 6..792E-06

SS t.6.?IF-06 1.681E-06 t.3.1JF-Oh 1.025E,-46 A.RN5SE.06 3.l1i5E-06 3.251E-06 '50.56F-0.6 4.5S)9E-06 5.242E-06 S.Q119E-n6 .6.640E-06
sw 1 1.270C-06. 3.nl2E-06 ?.342F-06 t.Io ISSE-f6 4.954.E-06 5.420E-06 5.1104E-06 .7 ..086E-66b R.5?2E-Qn6 9.974E-06 it.14-1 F.-05 1 .28 1E-05

wsw 2.730.E-06 2. 4f i6 -0 6 1.911@F-Olb 1,119SE-06 4 1 S4511-06* 8.579F-06 4C.733E-06 r #j64E...fl6 6..10L*E-06 7.787F,-06 Al.A56-OE6 Q.647E-06
W .3.464,E4T06 3.2161E-06 ?.S075-06 1-.9416E-06 5.303E-0 6 5*76?F.-0E 6.ltIlF-06 7-504OE-06 9.fll9E-Af. I 0539F-05 I .21,3E-0.5 1.362E-05
WNJW 1 .967F -01% 1.837F-04 1.429F..0E. 1 .1 &E-06 2.4~9KE06 1.260E-06 3.520E-06 .4 14.3F-06 5ý2.251E-04' 6:114SE-06 7.ORIF-06 7.96SE-0:6

Nj 1.705F-46 .1.57&E-66. 1..29F-6b 9*SSUE- .07 2.624FE-06 2.QO5E-06 3.0I.SE 06 3s 704f- .6 4.432F-06, S.z7QE-06 5.909F-06 6.627E-06
* NNW P.297E-O6 2.08RF-GE. 1.62OF-Gb6 1.271E-46b AS29F-06 3.887F-06 31*97q9E-n6 4.722E-06. 5.604.E-06 6.S tIE-0E. 7.4108F-06 8.263E-06

TO)TAL iDOSE COmmIT?.ENT 1S 4.81AE-04 PFQSEIN-REM/Y.R

lVAUNINrTaPflP`(fLTTrn4 FlOD INGESTION OnSFS SHOWN.
AgnVE HAVE NOT BEEN~ CqRRECTED TO REFLECT PnTENTIAL
Ff007 FXPnQT Abn) P4AY ExcEE.D nOSfS ACTUALLY RECEIVED
4 .Y THE PflPtILATI(nN OF THIS QFGION. SEE SUMMARV
TARLF FOR THIS INFORMATION.



C4 Pr~g nfNeiiNc m4LL PUN q eODFE MT4LD0S.REVO W7 79) 6ATEv IS/12/.RI

mETSF1E'~kLL'lP, 7&-80 PAGE "n. 70

OTIMF STEP NUIMHER 2. AFTER 20 YEARS nURATION IN YPS IS... 15.0

FxPflSIIRE PATHW~AY TS MEAT ING FXPIOSEI ORGAN IS RONF

DOSES SH.'3vN AFI.OW ARE ANNUAL npflPLAT~flN flOSF cnmlTMM ENIS..PERSc1N.-PEI PFR YEAR

XR~f) XRHP xRHfl XRHO YRNHO .M * XR~n XRHn wRpl XRmnf. XRH.4f XRHO

6IDRFCTT01N. 1.5 2.5 3. t 4.03 7 .51 10 25.0 35.0 5.0. 55.0. 6%.0 75.0

N 7.129E-05 6.815Ei-05 5.0,19F-OS 3.9'I7F-05 1.IiIE-04 1.423E-04 1.SflqF-0il t.9S1F-0LI 2.3SOE- Oil2.752E-t4 3. 14bF-0fl 3 5291E-04
NF 5.107F--05 1I.69QL-o5 3.66IE-a05 2.917E-45 S.R97E-05 I.09E0'S1f~E-04 InRFO1.230F-44 l.l4iQE-04 1.fit6F-04 1.8IE-08 2.00.2E-04

NF I I Q'IE-04 -13,h9AE-OS 61. 7ý1OF05 5.374F-69;1.670F-04 2.001F-04I l.798E-04 1.893E.-O4 2.0l91.E-04 2'316E.-04 2.S41E-04 ý2.763E-04

F4E 1 .569E-04 1.137E-0l4 R,.63lFeOS .6.8SOE-05 12?E-04i ?.PS3fE-04 Z.269E-04 2.39E-0O4 2.65.I-eOa 2.94OE-04. 3.231F-04 3.518E-04

E 6.A34E-05 ;. 20&E -015 3.991.F-05 3.tb8F-(Ir) 9.?64FE-05 t.205E--04 I.. t 53F-64 1.2?70E-04 1..43?E-O4 1.616E-04 1.794aE-04 1.969e.0*
F.F .119E..'5 1.7IM&E-fl 1.3142f-05 t.073F-AS 3.58SE-OS 4.279E-.05 0I.023E-05 i*.3??.E-OS tt.79SE-0S 5.32OIE-05 5.802F-fl5 6.354qfE-5e QF 1.3-96F-OS l.OQPE-05 8*.4167F-06 A.7hRE-ftl& 2.f62-5 ..4Ef5~72-5305FO .3E0 .3E05 4.232E-05 4.621E-O5

3 5SF I .I 5E- OS 9.31It.E-06 7.193E-06 Ss.67'SFO6. t.71SE-Oq 2.IQQ0EO5 ?.354E-0.5 2.77T1-0.0 3.259E-05S 3.149E065 8fl.23E-05 l8.700E-0S
S. . 3.2'*E-05 2.A4ZE,-05 2.219F-OS 1 .1 49 -OS5 .1019E-05 6.634F-05 7.317IE-05 11*32f-05 t. 052E -44 IiM22E-04 I.389E-01 I.551E04.

SS * s 2.Q9tf-05 2.70?E-OS 2.11.7F-OS 1.666--015 '3.8'II-05 6..O¶IE-05 6.83RE-05 8.0J3E-OS 1.016E-n4 1.190E-04 ti361E-fl4 *1.S27E-04
SW * .Z60f-05 Lt.866~E-05 3.6OIF-OS 2*Q67E-0S 8.ao9E-O..051.Ob1E-0*3 t.2S3F-04 1.584&E-04 t.93SE-08 2.28SF-0O 2-62?7E-04 2.959E-04

WSW 4*.360E-05 3.Q6PE-OS 3 O'37F-w0 2.42AEFmlS 4.971E-05 fi*775P.-05 1.004E-04 1.246bE-04 1I.509E-04f 1.772E-04 2.029F.Oh .2.27OF-04

W N 9.SSIE-05 S.Ilq9E-05 '4.055F-CS 3.169E-flrs A.964E-6S 1.12RE-018 .1.330E.-04 t.6'92E-0' 2.OSAE-04 2.41tE-OU 2.797E-0 O8 .E0

WNW 3.160E-05 P2.9b6 29.319F-0i5 1.807F-09 5.066F.-056. 4S3P-O5 7r.6QSE-0S 9.19SF-05 t.201E-04 1.4122E-04 1.63?F-0fl 1.846E-04

"W . 2.730E-Os 2.'Si6FE-O5 t.98bF-05 1.554E-nS U*&2ZF-05 9).647F-09 6.'595E-05 8.249E-OS I .006F-uo .t.IBSiE-04 1.361E-Od 1.532E-04

*NNW 3.64l3E-05 3.33*F~-09 2.61t:E-05 2.04IlNOS. .5A76F-OS 7.413E-05 A.45OF-05 1.046F-04 1.26SiF-CU4 1.4tq&E.Ci 1.7,12E-04 1.9t2F-08

rnl.AL 0#14F COMMITMENT IS t.961E-02 PEQSnNPRFM/.YQ

C:)WARi4ING--PflPILATION FOOD INGESTION DOSFS SHOwN
ARfiVF HAVE NOT RFFN cnRREcrEn in REFLECT PnTFNTTAL

C ~FOrOD FXPI1T ANn MAY FXCEED DOnSF9 ACTUALLY RECEIVEn
BY THF PnPUlLArInN OF THIS REGIflk. RFE SUMMIARY
TARI.E FOR THIS INFORMATION.



REG~IflOIWINC MiII POIN A C~flEvMTL hfl3.,REVfl (7/79i DATE* I5/IR/81
METSfT~rALlIP. ?'A-A6 PACE Nfl. it

TYMFý 8TF.:P #tli~sIq 2. AFT.FR 70 YEARS flURATfinN iN YMs 13... 15.0

EXP611SPE PAT14AY YS MILK ING EXPflSEI) MUfAW 1 W#4.RflflY

6n .SE4 SHOfWR AFIO(W ftRF ANIMAL PnPt[LATTO)Mn nflO CflswITMEt4TS, PFERSflRF&4 PER Y IFAR

wRH R )n X4HYRn " XAIMO XRRHO XQHO KIQNO XRNO Xn XRI4O
VIM~rTTfn,' 1.5 2!.5 S5 4.-5 7.5 .1 SO ps.0 35.0 5%0 5.0 65.0o 75.0

- -- - - -- - -- - - -- ---- -- - -- - - - - - - - -- - - -- - - - - - - -- - - - - - - - - - - -- - - - - - - - - - - -

N AOW6.F-06 7.53iAE-06 4_43?.o 4i9AOF :Q6 I1t#45F-05 6.726F~-06 S.-2515F-06 4.3,3ZF-06 4,~011F-04% 1.906F.-06 3.894IF-06 3.943F-06
timE 40 36E..96 5. 16&E-O 0B-06 .4 3$,~ 0 .t3f 46E 8:777F-06 7.787E-06 5.OIOE-06 4.,037F-0:6 3.590F-'46 3.1?RE-06 1.139E-06 2.996E-0.6

NF .097E-05 0.68'E~-06 #.:61vf.oo6 S.297E-0' 1.9W,4F-65 t.468E-0S 9. 54TE-061 7.S660E-O 6.497.F.-06 5.994f-0o6 S.490F-06 5.074F.06

FNP t.061E-OS 1.1i'lFE-OS 6.8.QtEn6 6.650E-06 l..93bF-flS 1.#~5Es-05 I.113E-os 9.?69f.-06 A.flSAE-06 7..348E-06 :6.?62k-0)6 6.276E-06

f 6.R94F-6 'S. 4S1E-O.A 4I.1,t~o 3.6qE-oA 9*1,4F-{6 A. 767Fo. S.R30E.06, 4 j, I OgOA '4.?04yE-oA 1.878C-0.6 3.67tE-OE, 3.4.141E-06

fs .39qE-0fi I.AsIEj04 t 1.@a416Vo6 1.127F.-fh l.';9E-0A, 3..a.7F-06 P.. 53E-406 1.914F-06. 1.706E-06 1.'92E-06 1.429F-06a 1.32.7E-06

SF I.S?3F.-Ob 1.209C-06 9..32 1F-0.7 7.14.BF-47 2.Z O-0c-6 2 21?F7-moa 1.607F-06 1.3PSE-06 , t74E-oh t.OA9c-Oh 9.4468E-07 q1.199E-07
AF 1.?81E-06 1 .070E -OiA. "-.4oF -In7 6..3.60F-07 :1. 7 cIf "1) f.. 1.5 l1E-f6 4 .oI7EwOfi It. 79.1F -o0 8.001IE-O? 1.54AE-07. 7.259F-07 7.033F-07

o.E~ 3.5s -O 2.5q.*F-OA P.0fl4F-fl S.3E.4i-06 4 41DE-00$. Z.RL5E-06 P 3761E-06.?10-62Oq-4 .3Fo .tE
8s1qw X.553F-ah 3.?DE 46 7i03F4 1.912.-66 4..963F-06.T. VI(IE-- 06 228 0E -0,6 1.903r-oh I.IE'7E-ohi 1.722E-06 to78ef.-06 i.718E-06
stl 60 10E-06 5.9Aa1E-06E 4.566F-06 3 .44 IIIEw h 81 .&I f -06 5.QIO4E-O6 3.484E-06 2.952F- .0 2.625E406 2.0.40P~-06 2.919E-oh 3.034*E-66

WSW 5.tA1E.6f 4 1 4I.7lE -.06 3.6154E-04, Z.7QOF-6 7.i A2E-06 5 . h1 TE-06 3.It 4E-06', 2.6,14E-06 ?.dU6E-06 24440E-66 2.46 .SF-06 2.519E-0 6
1w 6.624fE-64 6. t7Z1.-06 4.76ME-116 3.6.12E-06b 9.030-0o6 6.noL0G-06 3.43 .E-06 2.901k-46~ 2.80 1 E-06 2.84UF-06 2.950IF-06 3.OA8E-06

3m .787F-:06 3.55 1E-w06 *2.741F-n6 2. 094F.1004,3QF90 3C0* 3.36F-06' 1.865E-06 1.079F-06 I .532f- -06. 1 S6AE-m-016 I.OiQ-0 6.3FO

o 3.252F-06 3.01'iE-6b 2.331F-06 1.78fip.-Ob 4.4740E-06 1.487E-0 1.7149E-06 l.:49SE-0b 1.42OF-06 1.4?2t-06 t.461F-06 t.519E-06

UN * .264E-06 3.QlgE-06 3.0t29F-wOh 2.3ZSE-0& 5.9o6-ofi *e.iw-0E- 2.'12?E-o6 1.996F-0.6 1.57SE-06 t.86 1Eo-06 t.R91IF-06 1.946;E-o6

TOtAL DnfSF rtimmtMTINET IS 7*gMRF-04 PFRSON-RFM/YR
Ay

WAPN.If~r--PflP0tLdTIN FnOnt IMCF8TAnm onsES sHfwN
AR11VE HA.VE '401 AEFN cn10ECt'Eo Tfl REFLFCT. POTENTIAL
FOOD) FXPnQT ANt) MAY EXCEED DOSES ACTUALLY OECEIVED
HlY THE PflPULATInN OF THIS PFGICltJ* SPE SUM¶MARY
TAR1LE FOP THIS YNFORt'AT.IfN.



C' PERFrll=Utitc MTt.L R~IM 4 CIJDF=I4LDnS.PFV9 (7/79) D)AY~z 15/12/81
"FT3F1=rA~t*LJP. '74-80 PACE Nn. 7

T I ?4 STEP NIMHER. 20 AFTER .20 YEARS DURATION tN YRq IS... 15.0

EXPV'SURE PATHWAY .IS MICK INIG EXPOSED. Ofl(AN is BnNE

PnSlF8 lqfffwN, AELnW APF ANNWIAL POpUlLATION OOSE CCMMI.TMFUTS. PEPSON-PEN PEP YFAR

0XR141) xamo Xwwfl kR~i1 xOHnI xpNQ xRHI) XPHn 010 Xpon XpNI) XRIMfl
SOTRr T T nN .1.5. . 35, 4, t5 7. c; IS.6 5.?0 3%.ft 45.0 ~5S0 65.0. 5.10

------------------- ------------------------------------------------ i ----------------------------------------------------------------------------
Nj 1.311.F-04 ~Q10 9.PlAF.45 7.1?LaF-65 1.AU95F-04 1.40OF-04 A,7f97E-ov5 7.584F.-OS 7..3j40-05 7.36.9f-O5 7.560F-05 7.826F"05

',f$ .287 F-05 7.92.S1 0% E..1,&9F-.AS ki.M7-05 1 .342F-04 1.193F-Oa7.67fiE-05S 6.563F>.65 6.62?F-OS 5.760E-4S 5.6095F-05 5.5IO0E-05

uF t.SS9F-VQ l.?63E-n4 9.773F-05.7.720E-05 2.231E-04 2.I1PF-04 I .405F-04 1.t,4,E-04 1.0.j31E-44 49.615SF.05 .fl-5 *2E0

C'J 2.616E-04 1.A2 04 1?7F-04 9.0,7F-05 2..766F.04a ?.589F-04 1.118E-.04 1..406F-04 I..?6(%E-0.4 1.190E.-04 i.132F-Ofl 1.087F-04

I . 01) 7t-04 8.I44F-OS 6:,25QVF-(5 4.900E:019 1.397EF-01& 1.31IF-0G $5.967j-05 7*532E-05. 6.897E-05 6.5SI0E.-05 6.29ASE-05 6.102E-05
IFF 3.553E-OS, ?.79RC-0% P.tý65F-Q5 I .704E 65 r,.Oi2F..05 st.t83E.0 .S.681 E-0 3 090t-05 P.789f-05 25E-bS P.448F.OS 2..329E-05

C 5F P.WOiF-05 I.A59F-05, 1..&AF-ORS t.t3?E-05 3.386E-O5 3.S36 E-05 ?*qS2E-0q 2.:15 9fE- 0 S. .95?F~-O5 81.SII-O.5 1~.717F-05 1.6,39F-05
,..8i-o I. h1QIE-05 1.67L-5 .?v-AS 1.402F-45 P.764F -0S~47E5. 2.47I F-05 1.tE-514R8 F-OS i.391E-OS I.349E.-05 1.32*'IF- OS 1.3?tF-05

S 6.04?E-OS r,.325J-05, 4 o I16F-1.15 3.183E-05 A..527*E-05. 7.104E-05 4..739E-05 4.163E-05 3,.R90F-05 3.83IL-05 3'.542E-flS 3'.1893E.-Os

SS 5.64a1E-OS S.tOSE.-015. 1.951F-09 3..0481:-oS 7.920IF-0r) 6.064E-05 3. pfifl-o.5 3.35RIE-05 3.?38E-OS..3 i2SRE.-O 3.340C-0S5 3. 4S 6.F.'0
.8W 1.01 lF-04 9i.31SE-OS 7.ZISF-055S.Si6E-fl5 1_384F-04 9*724E-65 6 . 0 31 E- 05 5. 374 F - 0 S .153E-flS 5.55E-05 5.847E-05 6.192E.-OS
WSW AI.)7.O 7.491E-0S. S.79OE.O5 LS.447E.-fl 1-. 13AF-O4 S.389F.-05 C;.28QE-ý0S 4.E,49FE-05 I3..59F-0S 4.6S6E-OS 4.A28E-05 s.039E-05.

w. t.f)%4E-o4 9*A'S6IE-0S 7. #091-05 15.9I3F-093 1.44t4E"04 Q.A12E-OS S 9*41E-!-5 5.1512E-OS 5.15S1 -41; S. 61IE-015 S.9 .64f:0S 6 361E-OS

fiNw 4..O34E-os S.l477F-0- 4. MkSF-.0S 3.346E-05 P~A .' 'F-05 5.479'E-05 3,?70E-OS 2.93,3F-05 2.973E-0.5 3.114IE~-OS 3.3615f-As 3.6i5E-0.5

S. 5I 7OE-05 4.8IOF-05 3.j72!F-05 2.ROBF-05 7.153FVOS 5.0?4E-0S,3.0)76E-0S 2.?i3F-0S P.690E-0S% 2.tDISE-05 297-l .1E0

4 1M .7~?3f-05 6~.200f-015 4:,7.98F-OS 3.1IAR3E-405 9.340F-05 6~.112E-05 £I.09?f-OS 3.564E-OS 3.4'98E-05 3.595E-ý05 3'. 759E -05 3.19W.4-5

A)~TnT.AL IMSF r1IMMIT"*.j7T IS 1.20t2-02 PFER N-RFM$/YP

WAPNlIGC-PPflPJLATInr, Po'1D INGrSTIOn UOnSFS SHnWN

ABOIVE HAVE. 407 SEEN CnRREcIED0 TO REFLECT POTENTIAL

* Ff~lfl EXPnRT AND may EXCFEED DOSES ACTUALLY RECEIVED

BY THF POPULATI.nm OF THIS REGION. SEE SUHMARY

T:AIIE FORP THIS INFORMATION.

0



I

QEr-tflN:=IIC MILl- RION RAO2ALOSRV (1/7q~i . IATE:l91
P4ETAF.TtrLUJP, P6A AGE NO). 73

TIMF STEP MlIMRFQ ~*AFTFR? 20 YEARQS n0fRATTnN TN YRs Ts..ý 1s.5.

SU.*AWApY PRINT.. nFlP tPfIPUL41.TIN DOSE-5 COMPIITFD FnR tSTEP 2--Dfl.RFq 8IOWM ARE AMM~IAL PnPULATTAN DOSF CrMRII~TMFNTS, Pf.RSOn"-Em PFR YEAR

onn.Fa aECEiVon eY P~nPLE WIT14TN A0 IKIL014FTERS

PAITH"'AY . w4mflIRDY .IIM AVGC.LUI4C I VE KfE AROnmcHi

INNAL. 4.075f- 1o42 7.46R'E-0t 3.934E+60 3.452E-02- I.I~n 1.070F+01t
11ROU41P Z.S1TF-oo 2.51IF-02 ?.5t7E-02O 2.st7f"02 2,517E-0l2 R.5171-oap
untliO 1. tOlA-lt- I.706E-fll 1.10&F-61l l.706F.-0I. I.7.OfFv-ol 1.706E.-P0
VE G. I NG. 1.21'iE-02 2.2.17E-fti I _21SE-0a 3.793F-02 1:.34*1 F-0I t.215E-62
MEAT iNC 9.4t"~-04 1.q9611-l2 9.AIAE-04h iI.5fl5E..3 t.L&5fF-02 .9.s1$E-0S

mILK IMG 7*84RJkF,4 i.26?F-02 1.A4AE-0LI %74SflF..flL f18SF-03. 7.84$E-0fl
UNPLUSSU 0A0. . 0. 0. 0.

TO)TALS 2.50SE-01 It.Z01F+Ou) I.1L43F+00 2.7116F-01 6.002F-01 1.0911,0I

nASES RECEIVED BY OPEOPLIE AFY1710 fl KILWYETES

PATiWAAY w".0Iflly afn~r AVC..L'IIOC LIVER RTfltJF.Y ARONCH?

114HAL. 0. 0. 0. 0.0..
Cr.IntI4) 0) . 0. 0.0.. 0

3CILIUM A. 0. 0..
WE.1M. 0. 0. 0. 0. ý0. 0

MEAT .IMG 0. 0. 0 0. 0. 0
MILK IN'- 0. 0. .0. Do 0 . 0. 0.
QNIDLI15911 Z.11QE.Aft 2.8A?:F+a1 4.6SIE-Ot 2.119F+0'0 2.t19F+00 1.344E+61

TIITAuýS 2.IIqE.00 2.042F+o1 £J. bSIF-01 2.t191400 2.ItRE400 1.344FI+01

TIITAI.. ClOSES Cnmp4JTcn OVER ALL OnwtttarrTONS

PA4iVAY *i"'.iRsnv uRoFv . Avr..LuNr LIVER w .VTaflEy ARnNCHI

TN44AL. ti.O07SE-ft? 7.48AF-0I 3.434F+00 IstIsaE-02 )ý.5Sp6I-01 I,.010E+01
r~Rfalu 2.51YE1fl? 2.SI7V-02 2.517E-02 2.517F-q? ?.ýJ17F-0? 2.517F-02

*Cnill) I.706E-n1 1.70&F-01 I.7n6Ei-ol 1.706F-01 1.71161-ol . 1.706E-0l

HEAT JIfi Q.AIAEaflO I 1.961P0 I!Q; .A1AE- A4 ii.ssflS- 3 1.450F.42 4.81BE-04
tM(I f-' 7.R/A&VC-1 I.2 pF,-f2 7.ROIAE-Od 7.7Ut E-A4 4. f 1F- it3 I.RflRF-0J

RNPLOSS6 .rlE+~ ?).84lEFnl 11.6.51F-nt 2.11914+00 2. IRF*00 .1.344lF+01
---- --- --- --- -- -- ---- --- -- -- --- --- ---- --- --- --- --- --- ---- --- --- --- --- ---

T(ITALS 2.9*0 2.96ZP.0J 4.hoqF.no 2.392F+4A 2.719F+00 . .435F+01



. L I !

C' Eciljzitmr. MILL WtIN A

#IAETSC72GALLIJP. 16-AO
CUOFt#4TLor1s*REVO (7/79) PA.TE= 15/12/8t

PACEF No. 74i
TIME STEP NSI.MREP 2. AFTER 20 YFARS 61.IPAYTOn IN YRS J. 15.0

INnDVTDUJAL RF:C*EPTnR PARTICULATE CntNCENTRAT~nNS

I2* NO. NAME

I N(1PtH AO(UNnAQY
.1 WORiTH RlOUNDADY
1NflPTH R01NDAPY.

I NAqTH '3(UNDAqY
(4 Cf3NrNTRITION4 Tr'TAL.S

C'.2 NnRTHEAST 8011NDARY
* 2 tnOlTHEAST RIJUNDARY

2 .NOOOTH*AfT C311tJ,1)ACY
(4 CnA.~l4TRATtAn TIfiA~tS

2

£1

2
3
Iz

(4 3 SO;UTH4EAST ROUtNDARY I

3 An1IfTIE AS? BiUNDiAPY 3
* 3 StI)THEAST H4(ltJ~flAEY 4

CnfloEt#TqATlfl~a 7n:(LR
-- -------------

4S antITHWEST *RO~IHFlAfRY
4 12 nltTHWvEST ROIINPAPY

* 4. SOifT#4WEST R(JIJ*I)ARY 3
#3 Sn'#TI4WEST P43tJIiAQ Y 12

w & CDU.JtF.ITOATIflN rIrAl.3

*. 5 NFA8RFST PE.919Ft'.I I
S 5.. N4FAPRST RF'JIDE#,tT 7
S NEWSET PEqS16ENY 3

* 5 'fAfPFST IPES.J.DEMdt 4
tC CDM#TRATIrSN inTALA

6 FNV Hf)NIT.II STA A 1,
6 E*#IV #40 1ITI10 JA A 2
6 EN~V PUMJNIT(#f 9.1 A a 3

* 6 FlUV 14014ITLJR grTh A 4
0CnNcF.NTRAT I1N TOT1ALS

7 NFAQFST DI3LVNIIIII RFS I
7 NFAQFS.T DIOhNWINO f4RS ?
7 WFAPFST I)OWNWINDOFMS 3
I NFApVST DOLAWJNO Q S 11

8 S NFA4F3T Cfl'LPAIINTIY ?

8 NFARFST C(UP4#MIIMITY A
8 NFA9Q2Sy C(IM.4111l11i d

* CPMCtF4TfAII15l4 lIftITS
-- --------------

ATPHORt4E CDnACENTRAtTTomS PCr/A43
tJ-PIR T14-230 PA-?26 PH-210

1..04'E-0? 5029QE-05, 1.tE0 .IISE-06
0 .0. 0.
3..9?3E-os 2 .671E-mOS I..O7ME-OS 1.*535E-0'3

7.IS7SE-PS S. 059E-A5 2:.0'6E-.*s 2.73SE-os
1.5F .1306F_0U4. 0I.869t-0 . 4.32E-O5s

4.2?2F-03 1.1127V- 0 3.78SE-06 3.Zf9E-O07
00. . 0_0

:261FO I...796E-05S 7.220C.06 9.66RE-06
4.3o'*F-OS 2.q.30F-05) 1..1.7af-o 1.'il5E-OS
'I.2q2E-() S.073E-01 2?a'79E-05 ?.S7'SE-05

-.-------------------------------
3.716F-04 9.94QF~-'07 3.P92E-07 2.787F-OA
0. .0. .0
8,501E-07 *. .7i7F~-07 2.3?%F-07 31.115F-07
1 .09SE-06 7.IJ55Fef7 :2.997E-07 4.007u-07
3 4130E-0a 2.319V-PE 6 .615F,-47 7.AOIE-07

1.759F-01 &.783E-0&6 1.SSOE-06 1.143F-67
0. 0. 0. 0
7.A36rF-07 5.315F-01 2A.105E-07 87.E0
It*12E-06. 7*77F.-Ol 3.125,F-07 4I.179E-07
1.16OE..03 6.,n912-06 2.107F-06 A.3912E-0 7

2.31JE-02 6.209F.D5 2. o5Lif-S t.739E-06
0. . . 0.. 0. 0.
11 563E-05 1.0642E-05 4.2761E-06 5.726E-06
2.52 N 9F 0 1.122F-OS 6,921IE-06 9.2-54E-06
2.42IF.6d? 8.9 94F-'05 3.17IIE-05 1.472E-0%

1l..¶t6E-07 2..T121-65 9.0 03E-06 7.6NF1-07

5 13 F- 45 1.1OIOE-CS 11.142F-06 S.546E-0'
0.15311-015 I.64OF-AS 6.433E-06 A.642E-06
.1.02OF-07 5.135?E-as 1.95SE-05 t.49)E-OS

1.163F-03 A.t2ISFeOh 1.035F..06 8.13CE-OR
0.. * .0
6.1781P-n. a.sqtIF-Ah, 1.8 a7E-oI4 ?.427 E-06
8_327 fE-4 *5.669F-06 2.27qE-06 3.047EF-06

1.198F,-93 1'3QP0' SJ1E0~ 5.60YE-06

5 .52s? J3 I: .47-3-0.7 IJ.R75F-08 O.12?E-09
0. 1 . 0... 0.

I s1.U% F-7 7,t72F-DA 2. A5IWJF-I 1.46OFE-DA
ft .7AVi-0AR &.0.4317-08 ?.4?9fQ 3. 24RE-tJA

S'n I~f -fi 2.701Fp..7 l.AotQF-0I 7.5?of--fA

GROUNDO CrIlNCFNtQATrflNS,. PC1/1N?

1134 T$.-230 . A.-22b P2521 0

6.5Q01.04 1.796E4;09 5.907F+o1 5:.QO7E..0

I .3 30.F+W. 9. 05I:E+O I 3.624F.01 3.6241E+0I
2. 2ý1E# 03 li.512E461 6 055F+02 E6.OtSE+62
6.88SF+04. 1.74.2F.+03 7:0011F+02 7.,OOSEI02

1'. 4 31F#04 .3. 8A6F+ ,Qt I.278F40 I t.27SE.07
0. A. 0, 0.
15*9'1IF+0 6.057.E.Ot 2.4371E+O.1 2.437E..Gt
1,.?791.*03 8.707.1.02 3.48S6F+02 3.48.6E+62
1.S&R601.1 9.toat,0? 3.85iAE.02 3.Rcgf+02

t.260F.#03 3.37?E+00 t.tllF+00 . 1.1 ttE 0O

2.RSIE+00 1.94.10400 7..853F-01 7.R53E.01
3.254E+61 .?.ZtS1,0t a 8.R9f,+0 8.869E+00

1.29E,0 ?.USE01 1.077F+01 i.o~lp..01i

S.960F,03 1.621E401t 5.332F+06 5.312E40&
0.,. . 0. 0. 0
2.656F+00 l.tOAF+6 ?.?.391-01 7.239E-01
3.394F+01 ?.314E.0i 9,?501#O0 9.250E+00
5.997F+03 4.112E.0~i . I.531F,01 1.5311.01

7,6 SAFeOM 2.joOE+6a bj9341.01 b. 931IE+01
0.*0.6. 0.

6.2,961,01 3 j60SE+01 1.1243E+01 1.443E+01
7.516F.02 5..116E.02 ?.OAIIE4fl 2.048E+AZ
7.93RE+t14 7.5 BIE,0z 2.866F+02 2.866E+02

3.4*43F+64 9.222.1*01 3.039E.01 3.039.0
0. 0. 0.0.
.;..129F#flt 3.ag2pOl 1.395F½01, 1.39SE401
6.42551,02 4.755E*O? 1IA0ilF+02 1.904E+02
3.5171,04 6j027E+A2 2.34AF+O? 2.348E+02

4.01:01`403 1. os14.+At 3.09.UFý+O 3.4901.00
0. 0.0..

2.2871,01 t..SS7E+O01 64233F+00 6,233F+00
2.474F+02 1.61151.02 6.725E+01, 64?RSE.01
'..24117403 1.946E.Ai 7.1l7E,0l 7.717101Eo

1.8711PFt9? 0.C9911-01 1.645F-01 1.6451-01
0. 0. 0. 0
3.S701-01 ?.43"F-.01 4.731C-02 9.7311-02
;ý.6;40F~cb t.79SF+00 7.lAQE-oIt 7.189E-01
1.904F+0? Z.*53IE~400 9.807F-01 9.807E-01

-.-- - i-----------------------

(.4



"' fEN•w=uNc MITLL RUH 8
NETSFT=rALLUP. 76-80

CnDF9MlLDn,.PEVO (7179) DATFU |5/12/81
PAGE Nn, 75

TIMF STEP YIJMhFR ;P. A'FTER 20 YFARS nfUPATION. IN YP1 IS... 15.1

--in.. NAME P-- 7
-- . -----------"-

9 t)FWOF.ST DOWNWNIND COi- .I
O 9 NFAoFST OjlWfIflf CroM P7

9 NFAR.ST I)OWN4.PNO Ci--, 3
9 NEAPE.qT flO'!wlNf) rf-A. 11

C' CnNCElTRATTWI TrAL4.S

1.O NFPREST CRAZTN0, APFA .I

C' tO NFAQEST Ra.ZING AWFA 2
10 NFAPFST rAZIDNC AREA 3
10 NFAOEST GRAZINC AREA 4

C': CONCENTRA!TIC TlTAl.,q

!I 1 0 t.l.UPt

I . t rALLIJP 2
11 rAlI..IP 3
It bla.LtP . 4

C CnlCFNTRATION TfTALs

WL.i 12 SPRtjrI.FAn TP. PARK I
, .12 APqItj(GTFAD T9. PARK ?

12 SPTItNG.TFAI) TP. PARK 3
12 SPPT•PI.TFAO TP. PA91X .4

' Ont-r.E•NR4TIAn TnTA.•

13 NAVAJO GPAZINJ; ARFA I
(P 1.3 NAVAJO) (;RAZ7.NG ARFA 2

13- tAVA.1. GRAZI.NG AREA 3
13 PAVA.!O L.RA7ING AP*A It

Cnm.c"J1TRATxION TOIALR

f4 NF~tT NFAR.ST PlSTnF 4 1

1 40 NFVT NEAPERT .FSTfIFN ?.
1I NIFYT NVAREST RfS HIE N A
:l F lFT T4FAPS--Nt RES-nFl4 11

* . - cA'PNAT-InN IT~

IJfYTV1t1AL. PFcEPTElR PARTTrULATE CnNCENTRA'
ATRORnoIE C'NCFNT#ATTONS. PCT/M3

If-P'.2t TH-230 RA-?26 90-?10
--- -- ------ - - -- - ----------- -----------

1.6Q7E-F-65 4.531.F-OA I .49QF-0R 1.269E-0
0

0. 0. 0, 0.
1.16•F-47 7.91E.6F06 3.18?E-OR 4.261E-08
7.4?7F-fiA 5.0%7F-io8 2.033E-09 2.71RE-08
1.716E-. 1. 750F-07 6.711F-O0 7.1O0E-08

9.8A9E-.fl *?.650E-06 8.768F-07 7.424F-08
0. 0 , O:. ). 0.

2.73,7F-06 -,86.F.-06 7.91lE-n.7 i.f003E-06
6.6e317F-0 4..5ioF-0 A 1.I ,6E-.flb 9.4?9E-oA
Q.9A2F-04 9.03F.-A.b 1.4 2E- 06 3.506E-06

1.1T7F-OS 3.148E-.08 l..n39E-og 8.789E-Io
0, 0. 0. .0.
9.131F-0. 6. 2:I F-0q 2.50.I-09- 3.3.49E-o9
3.•9?.E-O9 .2.44OE-.09 9.843E-10 1.316E-09

,..t79E-os 4. O07F.T-O 1.388E-OA 5.544E-09. • .....-..... . ,.-- ....... - .,... .... ,..- .,.-- .--

t.036E-04 3.863F-0.7 I .,277E-07 -.0o83E-09
0. 0. 0. O.
2.489F-08 P.03SF-08 A. 18 1E-09 t.OQSE- 0
3.3tbE-00 ?.2'0F-08 9,076E-09 t.2tSE-0A
1.34.-f,0 fl.29?F.07 i.050E-07 .33Q2E-08

7.1iiF.-.83 I.949F-05 6.4L3RE-06 5.472E-070-,.. 0. " 0.•
18. OETFe.,n P.755F.-05 I .I0eE-fl t .483E-O.5

6.0n9F-AS 4.343E-05 1.754E-05 -. 3a5F-0;
7. 278F-03• Q.067E.-olS 3.50F-05 3,AA3E-0'S

.1.07UE-0iP ?.A64f-415 9.La8fF-0b A.019,EO7
0. 0.. 0. 8.
3.?67F-n6 2.tE-0&06. R8.90E-07 1.197E-06
f. a7•F-.n6 3.044F-06I. t.22¶5-0, 1.637E.-OA
1.o7lsp..0; 3.392P-05 . .I6OE-05 3.631E-06

aPnIJND CnNCENT&ATtONS. PCI/42
1J-28 . TH-230 RA-226 P1-210

-..------------------------------ ------------
5.750F.01 1.535c-01 5.06IF-02 5.06bIP02
0. 0.. 0.
:3.941E-0I .?.683F-Ol 1.074F-01 1.074E-O0
2.207F+00 I.SOiE.00 6.016F-01 &.0t6F-0t
6.OIOE.ot 1.921E+.00 7.596F-01 7.596E-0l

3.351F+03 8.98]F4+00 2.960EO00 2.960F+00
.0. 0~ il . 0. *.

.9.277F+O0 6.31sE0oo 2.529E+O0 .2.529E+00
1.97?F+n2 1.343E+02 5.376E+01 5.376E+01
3.S5RE+flx 1.4.9E'+.0O? S.qsE+0i 5.+?SE+61

3.991F,01 1.064E-01 3.SOSE-02 3.50SE-O2
00. ,. 0. 0.

$.097V-07 2.10RE-02 8.441Ee-05 A.*41e-03
1.O6q-Ol 7.774E-0? 24913-0-2 2.913E-02
•.005E+01 2.002E-01 7.265E-07 7.265E-02

4.R.6F+02 t.30QFO00 a.III-01 4.311E-0.1
0. 0. 0. 0.
I.013F-01 6.897E-02 2.76EI-0.2 2.761E-02
9.B55F-at 6.709E-PI 2.646E-0-1 2.066E-01
4.877E+02 2.04g.E+O0 7.274E-O.t 7.27401-Ot

-= ---- -------------------------------.. ----. ----,

2.431.+O0 6.605E+01. . 2.173F+01 2.173E+Ot
-0. n 0. 0.
4.372F+02 9.337F+01 3.73RF÷01 3.75SE40t
1.905f+E3 1.247E0+0V 5.19tF+o? 5.19tE+02
2.636F404 .1.ISAF+n3 5.742F+02 5.782E.02

3.640F+O4 9-..07+01 S.200F+0-1 . 3200E+01
0. .0 0. 0.
1..107F+01 7.538E+00 3.OIRE+00 3.0IBE+00
1.330F+40 q.052E+01 3.b2LF+ol 3.624F+61
A.6b5E5+0 1.95FE+02 7.126F+0t 7.126E+01
----------- =------ ---- --- ---- ---- ----- . .. = =-==---



( ~ REGTQN:IUIC MILL PUN Jý
.4rTS[ET!r~AL1IIP, 71#-80

cnFlfcMILDflS.PEVO (7/79.)' DATF: 15/12/81
PACE Nn. 76.

TIME STFP NtJUiIR .2. AFTER 20 YEARS DURATION IN YPS 18... 15.0

9
10

: 1:1
12

43

• O: !4

TYnDVTnlDAL PFCFPT:Oq RADfl4 AND PAOn1N nAUGHTFR CriNCENTPATTO!'1
AJRAV'INE CON4CENTRATIONS. PC!/M3 c.Ifunum cfNCENTRAIIONS, PCT/142

RN-Ž2? P13-2 18 P11-214 44I-214- P14-214 fit-?1 Pn-210 WL Pf-2 PR-2?Il A1 8-2,14 Pa-?10

7.200E.42

2.080E+00

71. A:79E.00
t.n.f3SE402
7.5 12E,0t

I .7'4SE-01
3.AOSE,00
?.* 842FE-O I*
'I.074EE-01
3j520E+6t
2. 07AE +0

75. 7qE +00

6. i)stE+O I

a.96 7E +Do0
2. 147F-.01
I1. 746E-0 I
3. 12 3E.+ 0 (
2. 64 3F -0 1%
4. 076E-01
t.219E+ot

2 *?931:+O1
7.450E+06
1.1 * 2ZV.0

1 .749E+01
f. 793E+40f
3.:A6?Et00

1l.7A2E- 01.
6. 851 t-01
9.0SOE-01
3.9 59IEw-0.
.1.0 30E+ 0 1
9.44'E +04

1.2I ISF+00
Z 396E*00
S: L 44'IF -0.1
I_.A 36C406l

1.76 1E+400

461 O83?F-0.

I1 .340E-0 I

2.7 TE'E+0 0
*.6'I8E.00

7 .0311:-DS
I 1 03E-06
41'*4P98E-67

50.16IF -06.
1.21 GE-06.
6.*650F-06

3.6122E-06
1.* 1 03E-06
2.333E-Ob6

5.654E-12
6. 0 flI E- t

I .5071:-tD

1 .641E-.0&

7.497+E-09

I .20 i

5.30 3E10-
1 .144t-09

1I .4661:-tA
3..42SE-4..4

4.*328E:-15
6, 121E- 13

1 .8'33E-10
1.i2561:- 16
I .4901:-tC
7.76?E-i2
7.349E15-I

5.39,2F-04
7.2021:-OS
9.8 051-06

I .76SF-04
3. 34SF- 5:
I .9061:-0A.
1.70AF-CA
7..141f-06
2. 799F-06
3. 8541:-06
9 .;A9F-05
8235E-os

3. 220F, 02
1..7stE*01
1 .16005F4 0
&.~J 3"EOO

3..934E.+00

1 ..3 A o0 1
2.1[7 40+041
2.2521:-ol
3. 226E:-0 I

I .60IE401

3.?20F*02
1 754 E+01

3. 930IE+00

7.0 E-.01

I .I011:-Cl

3.220F+02

1.60*51:+00
6* 1 ln8OE).0

7 .i272f:+02
S.502E+O1
3. 934E:+ 00
I.70 11:-A

I .383E.01
2.. 474E1:,0

1 .60tE+01

1378E+00
6. 1191:-Cl

1.394.E+00

I .39A1V+00
I s 512E+ 00
.8.307E+00
8. 68&E-02
1.1 031+01
4.7 74F+00
1 *378E+CO

.2 .9 ISE.00

C0

0



REGION:tINC MILL glIN A tnnOFa4ILnnsPEVo (7/791 DATE= 15/12/81
METSFT=GALLLIP, 76-90 PAGE NO. 77

TIME STEP MUMAER 2, AFTFP r0 YEARS DUPATinN IN YRS 15... 15.0

NUMAFP I NAME=NIJRTH RoiUnARY we 0.0KM. Yu .IKM, 1= .i.IM*. DTST= .IKM. TR1YPEnt0

C Ot)CF9196 ANNIJAL .DnSF CO.MMITMENTS CnmPUTED FOR THIS LOCATitN, URF#/Yp

O AGf PATHWAY MH.ROpY RBONE AVG.LUNG LIVER KYNNEY BRMnICHT-- -- - ------------- -- ----.- - . .- --- - - - - - - - - - -- - - - - - - - - ---- -------- -----.---------------.. . .--.. ..

INFANT INHAL. A.24F-01 7.24+E00 4.4BE+01 2.IBflv0o i.TtE÷oO 0.O IMFANT GPOUN) 2. 1.IE-1 2 t.IIE-01 2.II E-0I 2.tlF-OI 2.11E-01 2.tirF-O
iNFANT CLOt) t,199E-06 1..OQE-06 1.q9E-06 -1.99E-46 t.qQE-o& 1.99E-06
INFANT VE9.ING. 0. 0. 0. 0. 0. 0.
10 INFANT MEAT ING 0.. 0. 0. 0. 0.
INFANT mIl' .it*G 3.8SE-0Dl A.ARE+00 3.lOAE-Of ?.s6E-02 9.98.E-01 1.86E-01

1'4 INFANT TOTALS I.O2E+O0 I.23E+0i 4.54E+l1 2.ASE-01 ?.92E+00 5.99E-01

AGE PATHWAY WH.aOnY RONE AVG.LUNNG LIVER KInNEY RRONC141

CHILD INOAL. 4.24E-01. 7.2F+00 4.48F401 2.RLF-02 1.71F+00 9.
CHILD tGofou) 2.IIE-01 2,1IF-0O1 2.1E-9t 2.IIF-O0 2.11E-01 2.lIF-01
C"41.i) CL' UnD I .9Q0E-06 1.99E-o)6 I.99E-06 1.99F-06 I.,QE-06 I.9QE-06
CHILD VEG.ING. 1.99E-01 3.04E+00 I.99E-0I 6.90E-02 6.1?E-0I i.q9E-01.
CHILD MEAT 109 2.23E-02 3.35V-01 2.23E-O I.46E-02 8.31E-0? 24 ý3E-02

-' CHIL.D MILK ING 2..45E-Ot 3.67E+00 2.45E-0A .B5E- O 5.74F-01 2.4SE-OI
---------------------------------------------------------------------------------------- ------------------- -----------

CH ll) TOTALS 1.OE+00 1.45+0S 1 .55E+o1 3.M2F-01 3.IQE+O0 6.77F-0t

-. E PATHWAY WH.BisOY RONE AVG.LItIG UIVER W VIfNFY RRONCHI
--------------- -----------------------------------------------------*----------------------------.a a

TFENArfI INHAL. 4l.?F-01 7.24O+G0 4.48F+01. 2.84E-02 •,71E+00 0.
TFEf'JAG(•P GRt ?.ttE-0! 2.11E-01 2.11E-01 :?.IIF-01 2.1:1F-01 2.11E-01
tFEMAGER CL0I1J I..E-06 1."oE-O0 l.qqE-Oh 1.9QE-O66 .QQE-o06 I.QQF-O0

CFEMAtGf VEGCING. 1.z2-Ot I.AOE+O0 i.2aE-ol 5,.SF-8l 4.B3F-01 t.2?F-OI
TFENAGE.R AFAT ING 1.37F-02 Z.40E-01 1,37E-02 1.06F-02 6.4J0E-02 1.37E-0?
TFENAGFR MILK ING l.07F-01 1.57E+00 I07E-0I 9.75F-03 1.26E-al 1.07E-01

---------------------------------------------------------------------------S. . . . . . . . . . . . . . . . . . .

TEENAGER 1T0TALS 8.77E-Ol 1.11+F01 4.S3E+0| SIIF-01 2.79F+00 4.53E-a1

ArF PAT4WAY w".$rfY RfNE AVGL#NG LIVFPR )NEY gRONCHI
--------------------------------------------------------------------------------------------------------------------------------------

*AOIJL.T GRMJINn 2. 11E-(v1L 2.1f -? .IIF-01 2.111-01 2.IIFE .1-01 2.tifEol
ADULT CLI.ID I .99F-00i 1."QE-O.0 1.99F-06 1.99F-06 1.QQF-06 1.99F-06AnULT VF.(;. INAG. I.?QE-of I.Q3E÷O0 1.2QE-O! S.64P-O2 a.7-0 1.29E-01.

A nitr Y NiAT TNC I.07F-0.? ?.77F-01 t..17E-02 t.45F-02 7.9?F-0 1.87u-02
AIi0ALI MILK PIG I.?QF-0 6.?nF-01 '4.291-02 4.0&F-03 1.216-01. 4.296E-02

-- -------------------------------------------------------------------------------------------------------------
Af)U I ITt1 ALS 8.?5F- 0 1 ..0AF+01, ."SF+0 1 3.lf-oi 2.5Q÷+00 U.101.01



C. REGIOM=I=f"C MILL DtUM A 1DF=x"?LDf1.SuRFVO (7/79i .tATEc 1S/121/g
t4TFSft:1ALLUP. 76-/00 PAGE NO. 7il

TIlAF STE.P NIIASFR 2. AFTER 20. YFARS nURAT[inI IN YpS s..i. 15.0

NUMBFR I NhMF.=flr•#TH HOINFlIARY Xw o0mK, Y= .11KM. Z=, 6.1M. l.ST:= IKM. TRTYPEZIO

ltOTAI. 4NlfAl. DnfF CMMIMTMENTS COMPUTED FOR THIS LnCATION. RF!M/•yR---------.- --------.-.----.----.-------------.-- .--.------.------.---------------. I------------- -------..,.
AGE. PATHWAY WI4.81Y. RwnNt AVAALUtRG LIVER o(InNEY RnRNCNI----------------------------------------------.t.. ... .. .... . . ........ -------- ----------------...... .. .. .

PJF6NT tIHAL. *4.?.E-01 7.20E+00 4 ARE,01 2.84F-02 1.1IE*tO 4.51E÷02
INFAN4T GRflUNID 3.94E-01 3.6QE-01 •3.:94E-O1 3.9'I4-01 3.4AE-.0 3.94F-l0.

1' IMF4MT CLOUD 4.4L2E-02 4I.42E-0? 4%.aE-0? 0.2F-O?0 4.42E-62 4.42E-02
INFANT VEG.ING, 0. 0. O. ft. 0. 0.
I ?F ANT MFAT NC. 0. 0. 0. 0. •0 0..

4' TIFANT MILK iNAI 3.A.E-0! 4.Al•EtO0 3.8WE-Ol 2.5EF.-02 9.9AF-01 3.O8E-Ol

INFANT TnTAL5 j.2aSE+00 I.2:A0F+01 4.56E+01 4.92F-01 3.IOF•00 4.StE+02
qb

AGE. PATHWAY WH.9RnoY ARVnE. AVG.LUNG" LIVER IE)tjY BRONCHI.

CHILD' INHAL. 4.2flE-0I *7.24F+O0 4.ISE,01 2489F-02 4.T1F+O) t.5VF+02
CIL t1 L.;QOUmn. 3.9.E-01 3.,e4E-Ot .1.94E-01 3.9u,-0 3.0QOE-0l 3.q4F-Ot
CHILLI CL. •.-- 4.E2E-02 a.42E--? 4.42E-0. a.4ZE-o? Aqo2 q.42E-02
C41LU VEG. TIG. I.9QE-oI 3.04E+00. $.qqE-0I &.90lE-R 6.12E-01 .4qE-0I
CHILI) MEAT ,NtG 2.?3E-02 3,35E-01 2.E-0. 1.elE-Op :3. 3 IF-02 2.23E-02
CtILtJ -MILK INC 2.45E-01 3.67F+00 4.,S.E-OI I.RSE-02 5.70E-O! 2.45E-01

CHILD TOTAL . 1..33E+00 |.4.1E÷01 4.57E.ot 5.69F-01 3..42,+00 .. 51E+02

AGE PATHWAY w.H.fnnOY RftNE AVa.LUI4G LIVER [IDNEY BROiCHI

TFENAGER IN HAt.. I.2,4F-Ot 7.20IE00 4.41F÷01 Z.AU"-02 1.71E+nlO 4 .StE+02
* TFEN4GFR ruND104 3.,9.E-01 3.4QOE-0:1 3.9 A-ol 3..QE-oti 3. Q4E-oI 3q F-01

TEENAGER CLoto) 4.42E,.02 i .•1.F-O2 4.,F-02 0 4.4,2F-02 4.'4PE-02 4.4?E-02
TEENArER VFG, IG. t .212E-01 l.R4E÷00 1.2?E-0 S. t15E-f? 4.83,EO 1 I.22E-fl

! TFENAGEV :MFAT ING .7E-02 2.0E-0l I .. TE-02 1.ObF-0? 6.UOv-02 I 37E-02
I EIAGE PMILK ING 1.07E-01 1.57E+00 .0?F-00 9.75E-03 3.?AEk,-OI T.07F-Of

TFFNAr'.EQ tnTALS I . I('F+l l. 13E6+01 4..SF+0 S.318F-4i 3.02F+00 4.SIF+O•

A1rE PATHWAY WH. RH(OY HOfE AVG.LUING LIVF" KINIEY ARONCHI-- - - ------------------------- t------------------------------------ I- -------------
AIbeit,1 ItiHAL. A.*PF-0i 7. 2./IE+0 4.4E+Ot ?.1..4F-l2 It..71E+0o0 4.5iE02
ADUtLT (;PfIljiqn A.•QaE-01 3.•. q-Ol 3 .. Q4F-OI 3.0oF-ol 3,q4E-Ol 3.11. -()i-

A •A T CI.tpun J.. ?F--06 ? 4. "?E-Al2 £I.f1.F-O2 a.Lav-OP 'I.4?P-02 4.4pf-02
Ai)TLI VFG.P Ir.. I .29f -01 9.3F +0( 1.29E-01 5.64F-02 4.73E.-0 ! 1.29E.-0

AriL T MFAT Itrg 1.87fE-02 2 .77F.-O 6 t.M7F-O? I .46LE-O?: 7.92F-02 1.07F-02

C) AI'ILT MUlK 1mr) q.pqF-02 6.?OF-01 4.29f-O? £i.06F-03 1.21F-01 '4.29F--fl2
------- ----------- - ------------------- --------- ý- ---------------------- m ----------------------- ----------- ----------

AI'.)I.T 1f)l AS n J.nF+f00 1.05F+01 F.SaIF+oil 5.?F.MFo 4.51+42



REGI0M:iIIC KILL RUN A CrODEuHTLDnS..JEVO (7/79) .AT_= 15/12/1I
METSFT:rALLttP. 76-AO PAGE Nn. 79

TIM4E STEP NIMPFR 2. AFTFP ?0 YEARS PURATION IN YPS T.%,.. 15.0

NI!UPFP 2 NAM4F:4(VIRIHFAST I1.WIbO*APY W: t..•I', Yx .KM9 la -Z3.0is Dt"- : t.eKM.I ItYPE'a1

'4:OCFR19n ANNiUAL 00SF COMMITMFNTS COMPUTF.I) FOR THIS OrlCA.1]l4. "RfVM/YR
.... - - - --..........-....,.,.. -,.,.----------------------------------------------- .... ---------------------

. AGE P A4THWAY A . RnY RONE A VCLIIN LIVER# KInNFY • RONCNI.-....--... -...... .. --.. -. -..----..... .-.- - .-----....----- -.-- m--- .....----------------------.. . ..----------------

I IFAPT 4HAL ..6 . .9..50- F-• 6.6E+00 9.ASE.O0 t. 15F-02 3.96E-01 0,
C% TVA'I GRpttENi 4.94E-02 48.94F-02 4.94F-0? 4.94E Q0.? '.9*56-02 11.9*5602

I NFANT ci tO1• ci..7-ol7 4.37E-07 4.37E-07 a . 3s7-07 4.37E-0•7 4.37E-07
INFAN T VFG. ING. 0. 0.. 0.. 0. 0, 0.
I W FAN T ?AFAT IC NG 0. .0. 0. O. '0.
TNFANI f4ILK IN; 1.07,E-01 1.3t)E+00 t.07F,-oI 1.04E-0P- 2.55F-01 1.07E-01

I NAJFANT TMTALS Z.59E-o1, 3.0 6F.00 I .00E+0 I 7.57F-02 7.flfF-01 .57F-0 1

AGE PATHWAY wH.Rnoy RONE AVG.L'NG. LIVER 7TnNFY .ofnNCH!

-- - - - - - - - - - - - - - -- - - - - - - - - - - - - - --- - - - - - - - - - -
CH I.I) I NHAL . Q.SOF-02 1 .,66F+') 9.85,+00 1. 156 02 1.46E-01 0.
CH it. .rRolilno 4.945E-0.2 .4.9,11-0o 4.94F-02 4..946-02 4.q9E-02. ,4.94F-02
CHILD CLOUD. u.TE-O7 '4.37E-07 4.37E-07 4.37F-07 4.. S7'-*07 4.37F-07
CTI. 1) VF G. INC. 6. 296-.02 9.01E-EA 6.29-F-02 3.9.E-02 2.15E-01 6.24E-02
CHILD MEAT ANG: 7.7.E-03 1.10w,0|1 7.71%-03 A.39E-0• 3.45F-02 7.7AF-03

' CH1I1. MILK 114C 7.29E-02 1. 0aE6+0 7.29E-02 1.0.7F-07 t.5sf-0o 7.29F-02., -- -- -- - -- -- -- - ----------- .. •.... ..., ... .--- ,- -- -,- -. - - ---- . . . .. , . '--------------------------------------- .....
C111l I) 7nTAL S 2. )f•l• - 3.73F ÷00 1.00F +01 t.. 2:OF- 01 it. 48FL', l . ll0

AIE P A.TI4W A Y Wt4.no0Y FnmE AVG.LUNG LIVER KIDNFY oRONCH T
----------------------------------------- ---------------------------------------------------------------------- --------------

F PFENAG E R I NHAL 9.50F-02 1.66E+00 9A.%E+o0 F. 56-o2 3.96F-0 1 0.
TIE ,A , FQ GRoII4N0 a . 9 g0 E -0 02 4.94E-02, 4.94E-OZ 4 94E-02 4.918E-02 4.949E-02

TEENoA,64 E flon 03. 7F-07 4.37E-07 4.37F-07 0.37E-07 4. 37E-07 4.37F-07
iTFE'4AGEQ V6C. INC. U..1I26E .02 S. ARE-0 t 4 .126?-02 2.90%E-02 1 .70601 4.12E-02

TFEMAGIER fAAT t.Nr 5.1.01-03 7.22.F-02 5. OE-03 6.O6-03 2.65E-n?2 5.OF-03
TE EAE.Q MI!LK TtINC 3.4E-02 4.61E-01 1.43E-02? 5.62F-01 8.6pF-n2 3.43F-02

C------------------------------------ ----------------------- w----------------

•TFEHIACER TOTALS .?RF.-01 1. 3 W. 0 9g.96+,00 1.02E-01 7..216-01 1.30F-01

C' AtF PAT4WAY IWH. RIOY RAnIiE AvG,.LUING 1!. VF R K Ic FY PRIMCHT
--------------------------------------------------------------------------------- - --- ------ --------------------------------------------

AeUt. v J.HAL. 9..OE-0? 1 .66F+00 9.AE+O0 I.IF--2 . 3.96F-01 0.
GR AIMIT t•IJN0 a.9046-02 'l. 86-0? 4_.945-02 0.Q*E-02 '14.94E-02 .9QE-O?.

A0I I9 T C-LiIO. 1.37F-o,07 4.37F-07 .1. 37EE-07 4.37E-07 4.37E 17 4. 37F-07
ADUL I VEG. IN4 . 0..SpE,-?n 6.51E-0.1 '1.S46-02 3.25f-0? 1.67F-01 fl,5RE-02
AI"Ut I ftT-AT y.1G 7.40F-03 1..011E-ol 7 .'I3-0E a..39F-03 $.APE-02 7.30E-03
Ar•UL.I t4mtv TNe: I . 1A•-02 I.Q•;)F-01 |."F-02 ?.,34F-03 ý.20F-O2 I. ahF-O?

----- -0---------------------- --- -- ------------------------------------
*AIIL T I nTI Al:s Z.1l2f-0o1 2. 6fL + 0 9.9A*4 I0 t. 04F-1)1 6. 7 F-0 I 1.17F-01



O REG~nlMrtII'C MTjj RUN Fl CGODEMILOOSAqEVO (7/79) ATuIS/12/81
NETSETZGALLUP, 1.6-80 PAGE NO.~ s0

TIME STFP NUMBFR 2.AFTER 20. YFAPS DURATION IN YPR tS... 1S.0

NUMHEP 2 NAMF=N~friTHEAST Il111NhARY %a 1.?K(1' Ye IKR,t ZZ -3.014, D)12 1.2104e, ITtYoEuio

TO-TAL ANNUAl DOSE COM.1MITMENTS COMIWPUTED0 FOR THIS L11CATION, MPF*IYR

*A(E PATHWAY wmI~lDY FIONE AVa.LIING LIVER KIDNEY BRO)NCHI4

INFANT INHAL. 9.SOE..02 1.'6&E.o0 9.SSF400 1.16f-02, 3.9E6E-al 1.L18F+01
INFANT GROOUND 1.21F-01 1.21 V-ot 1 2 1 E.--0 1.2it-at 1.2tF-o1 t.21F-01
IIFA14T CLOUD S.39E-02 3.3,90-02 3.30 E-ý02 5.39.F-02 3.IQ0..02 3.30E-02
INFANT VEG.ING. 0 O 0. 0. 0.
INFANT IAFAT.ING .0. . . 0. 0 0..
INIFAMT M4ILK INC, 1..OTE-o1 1.30F+00 1:07F-01 1.alqF-02 .2.59E-01 1.07E-fll

INDFANT TOTALS 3.58f-al 31.tIE.00 l.01Et+01 I .02F-ol 6.07E-01 1,.S1F+0i

AGE PATH4WAY N.Binny BROME AVrt.LIING LIVFP xKiDNfY qRONCHI
------------------------------------------------------------------ ------------------------------ ---------------------------

CC1411. INHAL. 9.50E-02 1.66F+00 9.8SE400 I . I F-02 3.96E-01 t.ASfI+oI
CHIL6 GnumND 1.21E-01 I,21E-01: 1.2t1-01 1.lo21E-Ql. 1.2wF-ol .1.21F-01
C1411 .D CLntUD 3.39E-02 3+1.39f,- 0 3.3*Ee0 .IE.02 3.39EQE .39-2 3.39E-02

CCHILD VPGr. ING. . 6.29F-02 . 9.67E-01I fi.aE-0? 3.99F*-62 2, ISE-0 i 6.29E-02
CHILI) MEAT INC, 7.7AE-0- V. I IE"0 I 7.7AE063 8.41E-b3 3.IAe.02 7.78REOS

- ~ CHILD MT.LI( INI 7.29F-02 4.00E*0O 7.2,9E-02 1.00F-02 1. OW-01 7.29E-02

CHILI) TOTALS 3.94E~0i 3iR3F+o0 t.oIEo1 2.26F-0:l 9.SLiP-01 1.S1:F.ol

*AfGE PATHWAY w14.8nDY* AfNE AVr..LIJNG LIVFR xKIDNEY BROINCHI

TFEH*Gtirk II&4At. O.SOE-02 lj.,%hf.0a 9.8e.0fl *. lt.6f-02 5.96V-01 1446F+01
CTFENAGER c.ROOND 1.2tE-01 1.21E.-0t 1.21E-0 1.p1Eeol l.Z1E-01 1.21E-o1

TEENAGER CLnoU 3.39F-0a 3.3qE-fl2 1391E-fl2 3.39F-02 3.39E-62 3.39E-02
TEENIArED VFG. 91G. 4.M?-02 S.:BSEe01 4.12E-0? 2.97.E-w02 1.10E-01 4.12E-032
T EENAGED MEAT I 10Z 5.10E-03 71.??E-02 S10 E - 03 #,. 0. F,- 03 2.66F.-02 S.IOE-03
IFEI"AGFPl. MITLK 1,1,14 3.413E-02 .4. 61F- 61 3.4.SE-62 5.63F-03 8.61Fe02 i,'43E-02

(I FFNAeER rOTALS 3.31E-01t 2.94F+00o t.OlF*61 2.AOft-01 8..31*EeI0 1.SIE4OI

AGE PATHWAY w.H.RfDY RnPF AVG.LlING LIVER KIDNEY BRONCwI

0111 lT I MHAL. 9, so - ft t.j4AF+00 ASBE*O0 t 1.6F-07 3. 96F - 01 1,48F+0-1
AntUl T GqlI4pI.1-0 ,2F-0l t..21E-01 i.1 -0 1.zltol 1.2IED1i
AMA f~ig C0111033Q-0 1. 34E-02 3.39F-6? 13..9f-42 3.3qr-oa 539IF-02
ADUtl vFf. 1!4(. LI.S9F-OP hi. S lF .1i a!.59EO?2 3.?5Et02 1 .67F.0 1 4..5S9E-0?
AM1 r-ULI FAT JINA 7. S1P-03. 1.GiIE-0t 4.4003 BIO.f.63 1.SAF-2 3 1 E- 01

0PO AtII MILk PIMG 1.4-%F.02 1.9?F-01 Z.t~e0 2.5UE.03 3.ZflF-02? 1.46E-E02
------------------------------------------ --------------- ! ------------------------------------------- ----------------------

AD~lT VITAL A+ 3.1pF-fl1 ?*7Af.00 I.OIE+O.l .O-l .IFO ,1+~

0



I

REtflnm-N:Jc MILL RUJN It cnoE:miI.floS.SEVO (F7/70 DATEm 15112181
1EYE TiFT-ALLlUP. 76-80 PAOF mnO. At

TIME STEP NlUMBER 2- AFTFP 20 YEARS DupArION IN YRq IS... ts5.0

N .UkIRFP 3 NAMfZS(llJTHFi.A$T POnUNDARY Kt l.RKP4, YU -1.41K04 7: 36.6M. DIOST 2.,KM4 IPTYPFC10

C'40CFU$AO6 ANWUAL 11SF. COMMITMENTS COIMPUTEID FOR THIS tlfWATIf1N, M*Em/YR

C'AGE PATHWAY VIH.RODY BONE AVG.LUNG LIVER KIDNEY PRONCHI

N~FANT INHAL. 6.09F-03 1.3RE.0i 8.s7E-01 5.2 0O4 3.ZSE-02 0..
0 PFANT CRIIUHD 4.0oE-03 4.00F.03 4.40E-03 4.00F-03 4;. OOE-03 A.OOF-03

I1'FANT CLOWD 3 AOE-06 3.80E-06 3.86E-08 3.8E-m68. 3.44E-08 3*,80F-oa
ImFANT VEG. 1MG. 0. 0 0. 0. 0, 01.

Cl INFANT MEAT ING 0. 6.,fl 0 o.o
INFANT MILK ING 7.IS15-03 9.06E-02 ?71:SEa03 3. 87JE-04 1.47E-02 7.15F-O0S

1 INF ANT TOlTALS, 1.92E.-02 Z.3SF-0l 6.64E-01 4I.90F-03 S.S;?F-02 1.11F-02

Ar.F PATHW"AY &4H.ofoDy AOmE AVC.LUNO I~ KIDNEY ARRoC141

C 1 1tr ) INHAL. 8.09E-03 :1. !RFEO 8.5~7F-9 5.,21F04 3.25E-02 0.
CHILI) cRotlwND 4. (-I or-(1 .AFl-03 4.00E-03 4.OOE.-03 4.OAF-03 li.o"F-03

CCHILD CLOUD 3.40E-08. 3.WO-06 3.80E-08 3.80E-08 3.80F"0R 3 .18of-04
CHItI) v F 90 G. 3.5QE-AX 5.54E-02 3.59E-03 *1l.04E-03 1.o8E-o2 3.59F-03
ýC HI.JII MAfAT ING 3.94E-04 S.41RE-03 3.9tIC-04 P..20E-0'1 1.41)F-03 .3.94E-04

(S C1ILI) MILK 1-G, 4.LI5E-03 6.70E-02 'i.45E-03 2,80F-04 i.OAE-op 4.4SF-.03
-------------------------------- ---------------------------------- -------------------------------------------------------- I

00CHILDl TOTALS 2.OSE-02 2.71F-01 8_69E-01l 6.,06F-03 5.95F-02 1.24E-02

A r F PATHWAY wH.ArnnY finmE AVG.LIJNG LIVFR NTOINEY BRON2CHI
------------------------------------------------------------

IFTENAGER INHAL. 8 09F-03 1.3R1W-Cl R.576-Ct 5.2tF-041 3.29E-02 0
TEENMAGRa ORoiUnO 4.006-03 4.00E-01 4ý.*oE-03 4.00E-03 4.006-03. 4.006-03
TFENAGER CL IOUD 13.00F-08 3.80E-08 3.60F-00 3.80E-08 1.80E-os 3.860E-i-O

(AIFEHAntp VE G.IIUG.. 2.11E-03 3.31E-02 2617.E-03 7.1l7E-04L 8.S16-03 2.176-113
IFFN'AiAEP MFAT ING 2.AAE-04 3.SRF-03 2.38E_04. I.59F-04 1.086-01 .8F0

TFFtAGE9 MJLkIN [G 1.9iE-03 2.84F-0i2 1.916-03 4.476F.04 6.117F-03 1.91E-03

TF.E'JArGFR TOTALS 1.64$F.-02 2.0if-01 8.65F-Ol 5.606-03 5.226-02 8.31F-03

A .E PATHWAY wH*SIIDY 1'ONE AVG.LlING LIVFPR KI O*EY ARONCHI1
-------------------------------------------- ---------------------------------------------------------------------------
AnULT INHAL. 4.09E-03 .1.3RF-01 R.S7V-0i 5.2 16-04 3.25F-02 0.

* A~liJlI GRf'IUMII 400FO-03 4. 00F-03 La.00F-03 11.006-03 4.00F.03 .4 006-03
ANIIL I CLrfltn 3.W0-08 3.AnE-08 3.80F-09 3.40E6-OR 3. Aff-08 3.80F-CAt

A)JVVFG. INC.. ?.24F-03 3.433F-02 A-5 t 0FR. 04 A..18*3F-;03 2.26F-03
A 61) 1. T NAFA' IN C 3.21E-04 4*.41F-03 S.2.26-04 2.2()F-04- 1.34lE-03 3.21F-0l4
AID 1 L MILY 1MGq 7.60E-04 1 .12F-02 7.60OE-04 6. 1 2F -0S 2.24F-03 *7*bOF-flO

------------------------------------------ ---------- ------------------------------------------- mý.....-----------------------
Jo A DO.I T'1TNLS 9.dF0 1QF .64F-01 S:. 65F-03 4.88F6-42 7.34F-03



REGCfIN=1INC MILL RON R CODE=MTLDOnREVO (7/79) DATE= ISi12/81METSqET=tALL|gP, 74-.SO , PAGE NO. R2
TIME STEP NUM#ER 2. AFTER 20 YFARS OUPATI(IN IN YQS 1,... 15.0

NUMAEP 3 NAfAE=.nIJTHEbST MO&UNI)ARY - 1.2K yz -.I.YM. 7m 36.6M, DI.TU .1.OKM. tW1TYPEZ10

TOTAL ANI0$UA DORE CfMm.4TMENT9 r, OMPU.TEf) FR THITS LnCAT.IN4 MRPm /YR

--------------- ------- --- -- ---------------------------------- ..--- ---, , ---------- -------------------------

A•E PAT1HWAY WN.RDy ONE AVC.LUNG LIVER MONEY PRONCH!

INFANjT INHAL. o,09E-43 ,3AF-0-I R.57E-01 5.5.0E-04 3.26E-07 1.3WE+f0
INFANJT GROUko 6.2IE-03 6.I.E-03. 6.211E-03 6.1F--o$ 6,21F-03 1.21F-03
INFANT CLnUD. 6.7&F-03 6,76E-03 6.76E-03 6.76E.--03. 6,.7F-03 6.76E-03
INFANT VEG.ING. 0. 0. 0. 0. 0. 0.
INFANT MEAT INC 0. 6. 0. A. 0o. .0C INFANT MIlt.K IN 7.16,E-03 9.01E-02 7.I&E-0. 4.0?,E-0'4t I-.AE-O2 7.16E-03

------------------------------------------------ r --- -------- ----------------------------------------------------------------
INFANT T)TALS .2.R8F-02 ?.W4E0I 8.77F-01 1.39E-02 6.43E-O? .1.32E+00

AGE PATHpAY; WH.AnnY BOINE AVG.LUNG LIVER KIDNEY RRINCHI
----------------........... ...--...-------------------------------------- -----------------------------

SCH ILI) IN"14AL. f.OQE-03 1.3AF-01 B.S7F-01 5.50F-04 3.26F-02 1.30EO0
CHI .I. GRt(tiD W.4. Eý-3 6? ..IF-03 h.?IE-03 f,.21E-03 6..2E-03 6.21E-03
C4•ILD CLOit) 6.7&E-03 6.76E-03 6.7.6E-03 6.76E-03 6677E-03

i Cl 1•0 VEG.ING. 3.60E-03 S.S6E-02 3.60E-03 I. 08FE-f 3 1.,qE-02 3.60eF-03
CHILD MEAT I[G 3 9SE-04 6,OIE-03 3495F-604 7.28E-014 1.4E-03 3.9SE-04
CHILD MILK ING ..:4FQ-03 h.7OE- 02 4.49E-03 2.90E-04 I ORE-02 4 4SE-03

-4P CILD TOTALS 2.qF-0 Z.1tF-0! 8•78F-01 I.51E,02 6.67f-02 1.32E+00

* AGE PATHWAY W H. Fmity RomE AVA.LUNG LIVER KiDNEY RPBNCHI

TEENAGER [NHAL. 8.09E-o3 1.38E-01 8.57E-01 5.50E-04 3,6F-02 I.30E+00
* TF.ENAGEf GRP UND: 1,..? I E-03 6.. .1 E2E0 6. 2I |. - 0 E-03 6. 2.1 E -w o 6.21E-03

TEENAGER CLOW,!) .6.76E-05 6.76E-03 . 76E-03 f. 76F-03 6. 7.6E-wo3 6.76E-03
IFEVAGER VEG.,ING. 2.17E-03 3.31E-02 " .17E-03 8.06F-04 8.61E-03 2.17F-03

* 1 .FAIER MEAT ING 2:.39E-04 3.6h0E-03 2.39E-04 1.65E-04 1.10E-03 2.39•-04
lEENAAEP MILK ]14t 1.9QE-03 2.8F-02 • 1.91E-03 .1.53E-04 6.09F-03 ,.91F"b3

--------------------------------------------------------- w ---------------------------------------------------------------
1"oF TOALS 2.50.-02 j2.16,0 60 B.T7E-01 I.ObF-02 6,14aF-02 1.32F+00

,E PATHWAY ww.aRnY RrAnE AVC.LIING LTVFP KInNEY ROnNCHj

A.i..T [.I.AI 8 .09F-o3 1|. -Oj " * " .57F-Ot 5.SOF-O4 3.261ý-02 1.,30Ei;o
A nUl. I GPOI)tn 6. IE-0 3 6. . &P.?I E-03 12. . -E- OS 6.?I.F.03 6.2K -03
A )Lt, T CL4,t) 6.7bF-03 6.74F-03 " 674•F-03 . h.76F-03 6.17E-03 6.76E-03.
AD1. II VE•,. Jnt.. .2 6E-03 3.;4J-,G? 2i2hF.03 A.PI-on-0 8.anE-o.3 m?-l3
AlIIIl. I MEAT ING 3.?2F-0t4 41.3.E-03 .,22E-04 ?.28F-04A 1 .46F-03 .4.27F-04

, ARlNT MILK T~tl 7.602-04a 1 ,t ?F-0 7.:E&f-p 6.6F-o5 2, 2F-43 7.60E-04
---------------------- -------------------------------------- ----------------------------------- w -------------

A DUL I TOIALS . 2.04IF-(2 I2.0,IF-fi 8.71E-0.t 1.47F-02 . .76~iFl21 I *3;F+00



PEC~flN21INC MI'LL RUN $3 COflFxMILnn9.QFVO (7/79) DATEz IS/12/Att
MITET:CGALLUP. 76-00 PACE Nn.* R3

T!mF SYFP ##ItM8FQ Z, AFTER 20 YEARS OURATTOM IN YPS 19... 15.0

NJUMIIEP 4 NAMF='a.l~T&44FST 140NDARthY xt w.*sKm, Ye -1,O1WI, ZZ -6.tM# h)7873 2.sKm, I9TYPFIO0

C"0fr.FRlQf ANmwuat nflSF COMMITMENTS .CflmPJtEI) FOR THIS LnCAlTOMd. MPFM/YP

I' "F -PATHWAY WH.OOD1Y snNE A V .LUNG LIVFP K IfNEY ARONCHI

INMFANT INHAL. 3.78F-OZQ 6:.3AF-0t. 41.03E,06 1.59F-03 SA5fF-01 0.
I91FAMT I .SBE-02 1.8*aF-02 1.04E-62 t .04E-02 *t.8aE-OP 1.94IF-02
I NIFAtIT Culitio) 1.79E-07 1.19FE-07 i.79E.07 1.79F-07 1,79E-07 1.79F-07
IN FANT VFG.ING.j 0. 0. . 0. 0

C.I:NFAPAT P~EAT ING 0. 0. 0. 0 0.. 0.
INFANT MILK. latM 3.03F-6? 3.93F-01 3:03E-02 4.21IF-0,4 8.24E-02 3.03,F-02

---------------------------------------------------------------------------------------------------------------------------
INFANT T1)TAI.5 A.bsE-op t.OSE+00 dI*0$F+01) 2.04lE-02 2.5SF-0i 4.87F'.02

ArE PATHWAY wm.RflfY somt.u AVC..LUNG 1.I1VER wIflNFY PRONCHT
---------------------------------------------- ----------------------------------------------------
CHILD) II*4AL. 3.:78F-02 6.39E~-61 i4.tOE+00 1.59F-03 I.SOE-0t 0.
(71411J) GQOLP'41 I.Rac-op I.A4E-02 1.04E-02 t.AOE-0? A.84E-02 t.8L4E-02
CHIt, I) CLP"1)l I .74E_07 1. 7QE-0*7 1.79F-07 1. 79Eý-07? t.79E-07 I : 71- 07
C"Ilo VEG.INC. I.4oO-02 2.2SE-OS 1.40fE-02 1.14F-03 3.8ef-02 1.40E-02
CHILD) NEAT ING t.nE-n3 2.PEF-02 1.42,E-03 2.ý40F-04 4. 12EF-n, 1ý.42E-03

C CHILID MILK ING 1.AOE-02 .2.90l-01 l.AOE-0P 4.061:-04 .'.AE0 .AOF-02

CHILD) TOTALS 8.96F.-02 1.19F+00 4.09E-00 2.14F-02 2..SAF-01 S.18E-02

AGE ýPATHWAY w'4.mnOY ROME AVG.LUNG LIVFP KInuNFY RNH

I FFNI ~ MlHAL. 3.7AF-02 6..3RE-01 4.03F+00 1.59F-03 1.5OFl-01 0.
TFEtJACF. GROIINO I .84ME-op t.1EO .84 E-O2 I.'84E- fl2 1.64F02I 44-02 1.8'E-fl?
IFENAGER CLOUD) I . 7 9t -07 1.9E0 .1.7QE -07 1.79F-ol I 7QE-07 I .79F-61

CTEEMAG.Eq VFG. ING. ft. 1E-03 I .28E-o1 8.O1F-01 O.S3F-Ail 3.0LiE-O.2 8:01E-03
TFF. N ACrFQ 1441T MA4 .6.03E-00 1.27F-02 8.0fl~-0o 1.74E-ý0L 3.19f-03 R.03F-04
TFEYAGE'Q MILK. 114G 7.35E-93 1.17F-01 7.35E-03 1.6.1F-04 2.64E-OP 7.3;F-03

-------------------------- --------------------------------------------------------------------------------------------------

AnflU I*JNHAL. 3. 74F -92 6.31A-o1 4.03E.OO 1.59QF-03 1.Sof-01 0.
£01. ~ RI'f .PFOF02 I.R'JF-op 1.FIF-0P 1.84F-02 1.84E-02 I R4F.-6i

AniilILT C011t11) 1.79F-0O7 1.74P-01 t.70F-07 1.70F-07 1.79E-07 1.79E-07
MfIJLT V'FG. It'I. 7.47F-03 1.?7F-01 7.97F-03 O..3M9j-04 2.9SE-02 1.97F-03
A nUL T MFAT INSG l.t??F-03 IA.6tF-O02 I.42F-03 ý! h1F-')E 3.91E-03 1.i02E-03
40111 t MILK 144(. 2.70F-01~ 4A?2I-02 Z.79F.-01+ 4., 7fF-05 9. 74E.-03 2.79F-03

--------------------------------------------w......!---------------------------------------------------------- a-----------------

A ni) IJ TOTALS 6..RAPf2 .IA-I 0646E+00 2.121-02a 2. 1IF.01 3.02F,!02



R PEGlIlmair'e MILL RUN A I)EMMILDU.S'PEVO (7D7.) DATE: 15/12/81
HETS1~A~tt, 1.-AO . . PAGE NO0. 84

TIMF STEP NIIMIREP P, AFTFP 20 YFARS nDURATION IN VRS IS... 15.0

NUMFFP I4 fJAME2ISII1HWFST flCJtiAlOARY xx -. SKm. Y2 -1.1Kxm Zz -6.1m. DIST= I..KM, TRTYPE=IQ

TOTAL AMNNIIAI nSF COMP4MITMENTS CnOPuITED FOP THIS LOCATTnN, MPFM/YQ
------- -------------------------------------------------- -- -- -----------------------------------------------

A •E PATHNAY WH. oDY RONE AVA.LIING LiVFR KIDNEY SPONCH.,

............--------------------------------- ---- ......... ----- ---------------------------
INFANT PIHAIo 3.79E-O? 6i,38F-01 4.0"3E+00 I.67E-Ol I .5.-01 4.92E+00
INFAQJ1 GRO!ND 2. ?2F- ft? 2P?2E-02 2.22E-o0 2.22E-02. ?.22F-02 2.22E-O2
INFANT CLIIJD A3 32•OP. Z4 3;E-02 " 2.32E-02 ?.32F-02 Z.3?E-0 2. 32E-02
INFANT VFGINR.. . 0 0. 0 . 0.. 0. 0.
INFANT NEAT ING 0 . Cn O; 0. "0,0

(Vk IN4A2t MI11K Ie . 3.03E-02 3.91F-01 3.03E-02 4.69F-64 A R25E-02 3.03E-02
------------------------------------------------------------------------- ----------------------------------------

1N ANT TOTALS 1.14F-01 1.08E+00 4.tIE+Oh 4.T16F-02 2?.7AE-0o1 S.0 F0100

A PATHWAY wH.,HOnnY BONE. AVG.LUNG LIVER KIPNFY RRONCHI
---------------------------------------------- -------------------------------------------------- ---------------------------

CHItL) INISAI , 3.70E- 06 6.3RF-.01 4.03E +00 t .67F"03 1.50F-01 4.92F+00
C4!I.I) G14 II D J.IE-O. 2.22E-02 2.M2E-02 2.2?E-02 2.22f-02 2.22E-02
C•4II0 , LItl) 2.1?E-02 .. 32E-02 2.32E-02 P.?2E-0.? 2.32E-02. 2.32F-02

SCMI O VFG. INMi. ..OE-02 2.2bE-0l1 1.0FE-02 i.26E-03. 3 89E-02 1.40E-02
C411 , MEAT .Iti. faiE-e3 2.2&F-02 ".02E-0.3 2.b66E-n4 4.20E-03 t.n2E-03
CHII.I) miLot 1tt t.RIE-02 ?.Q01-o| 1.81E-0.2 3.IAE-0•1 4.49F.-02 I.Alf-A2

41----.-------------. --------------------- ,-... ..-- --.-.-..---.--. ... ....---. ... ....- -- -- -- - -- -- - -- -- - -- -- - -- -- - -- -- -

CHILI) TOTALS I.17F-01 I .22F+-00 4.11E+00 4.40f-0? 2.85E-a1 5,.00F÷00

- . AGE PATHwAY WH fNlnDY BONmE AVr.:IuNG LI:VFR K.If"NEY BRONCHI---.-.- ,- - .--- - - - - - - - ---- -----.. ..------------.- . . -- ------... -.- , ----- p ---- -- •---- - - - - -----..-,. . . -, ---------.. .. ..----

TFENA-ER I.NH. 3. 7AE-0? .6.30F-0-1 4,03o 0 0 •.671F-03 1.S•F-01 4.92F+00
- .EE"AnEQ " lntiml) 2.2?E-f02 ?.??F-02 ?.22E-02 ?.22F-02 2a.2E-02 2.2?E-02

TEENAr.E . CLO111) 2.32E-02 2.3pE-02 Z.32. -02 2.32F-02 2.32E-02 2.32E-02
TFEMAGEP VFrG.I p,. 8.02F-0.3 1-2AE-01 8.02F-03 9.39F-04 3..ATE-02 8.092-03
TEENAGER MEAT ING 0.0SE-04 1.27E-02 S.nf5E-60 1.931F-44 3.2;E-63 8.OSE-.00
rE.ENACER MIL4K 111 7.36E-03 1*,17E-01 7.34F-03 1.78F-ta 2.640-02 7.36E-03

TE.FNAC1• P liTALS q.91F-fi? 9.4:1E -0 f: 4. 1|O+O 4.84e-02 2.56F-01 4.99F.o00

A•.E PATHWAY. wHi.flDY . RnE AVA.L(ING LIVER Ki INF Y BRNkcHl

AnU, I mNHAL. - .7.F-op b.3AF-o1 -1.03F*00 t.7lf-0j t.5of-01 4.92E+00

C) AnOLLI Cl.nUI) 2.3?E-0p 2.3.F-02 ?.lE-0? 2.12?E-02 2.32E-02 2.32F-02
A U IT VEO.lCf;. 7.QRF-03 I.27E-O! 79AF-•E3] 1.03E-03 2.9AE-02 7.98E-03
AmlJLT I4FAT ING .. 31F -03 1.6PF-02 1.0.-03F 2.66E-04 3.99E-03 1.03F-03

C ADULT MILK. 7th 2.79F-0 I4.apE-.p? .•7
0

E-4. 701E-O5 .9.71-E-03 ?.TQF-03
----------------------------------------------------- --------------- ---- --------------------------------------

A DULT ITOTALS 9.51F- o? R7?,?1-n 1 f*04F+00 4 '1A.MG-O? 2. 39F-0 I 0.QIF+f0



0

7' REGJfnN=,IrtC MUIIL RUN A Ctfl.EM=mL nOS.PFvl) (.7/7) *nATf= 15/12i81
METAqFT:ALLUP. 76-RO PAGN NO. Its

TIf. 3T.P NIMSFR 2. AFTrR 20 YFARS, IURATIIEN I YRS TS... 15.0

NUMP•5 IJAMF:NE'ARFST IlEIDFNT X= .lKm. Ye 7-KM, Z= A.ARM, OD.T= .%;KM. TRTYPE=In

4' 4'0CF 10 AN NIIIAL i05SF COMMITMENTS CnmPUTED FOR THI1S LrCATTnN. MFUm/Yo
- - ------------------------------------------- -- --------------------------------- ----------------

AVrE PATHWAY wNH.fRODY AnNE AVC..LIUNG LIVEP K inFY RPONCHI

INFANIT INHAL. *. 9QF-O1 .LlI*E*0O S6.44E+00 2.25F-02 I.qAE+O0 0.
(• ~~INIFANT Gnf:l lf" i) . ,-0 2.4AE•-0.1 2. tAF-OI ?.•. q3F.-o ;J " .41E-0 ! 2 4.nS-0.

VIFANT CLnUD 2.36E-06 2.36E-06 2.36E-o0s 2.36,F-06 2.36E-06 2.36F-04
tIFAIPT VEG.!NAG. 0. 0. 0. A. 0. 0.

SI NF/ANT MFAT 1NG 0. 0. 0. 0. 0.. 0.
INFANT MLK ING L.ARE-O! 5.27E400 4. OAE-0I. 9..04f.-03 i..tfoE0oo 4.OR1-01

IMFAPNT TOTiALS I.15E+00 I .391E01 5.39E0t ?.7SF-01 3433E+00 6.S2F-0I

ACE PAT14WAY wH.,BflOY tn•lE AVG.LUING LIVER KItNFY .RPO#CHT
------------------------------- ----------------------------------------------------
-CHIlt) TNHAL, ".o99-0I 11.40+00 5.32F.+01 Z.25F.-02 1i.q E+00 '0.

CH I'Ll) lrUitINr 2.43F-01 2.43E-01 2.43E-01 .2.3E-0t 2.'3E-o1 2.•3F-01

C CHILD Ct.nlD 2. 6F--h 2.36E-00% 2.36F-O0 2.36E--06 2.I$•-o, 2.3&E-0h
CHIt r) VFG. ING. 1.9?E-01 3. o6EQ0O i.92E-0I 2.43E-02 S. 3IF-a01 .92F-01

CHILD HEAT INS 1.Q8E- -2 3.=tfE-0 1.QRE-02 5.13F-03 6.05E-02 I.98,F-02
S.CI C.r tttI.K INr P.rI5F-0I 3..QqE+00 2.45E-o0 6.53F-03 6.27F-01 2A5SE-Ot

I• ..,-------- - -------.. ---.---.--.--.------------.---------------. ,- ,-,-.--.......---.--------------- ---.------.---

U3 CHIlt. TfTALS . .2fnF+On (1.,,OE+01 5.30F+01) 3.02E-I0 . 3.,00 7.OiF-O.

AGE PATH•AY WH."on)Y Rn'FE bv r.LUNC LIVFP K. ONEY RRNCHI
------------------------------------------------------------------------------------ ------------- ---------------------------------

4 TFENAIrFU INHAL. 4. 90F-Nfl 8.44AF+06 5.3zF+01 2.25F-62 o.QAF400 0.

ITEE"iAnEu GROUNI) 2.43E-04 2.flIE-01 2..193E-01 2.43E-0! 2.A3F-nl 2.43E-0I

TE EMAt-E0 CL f'!t 2.36E-06 ?.'5AE-O6 2.3&E-06 2.36E-06 2.36F-0h 2.36E-06

C TPF_ ,AGE0 VFG.1N. t.IIE-f'I 1.7.'fE+n0 1.itE-Ot 1.82F-02 4.25F-01. 1.IIF-o0

TFEMArPP- I4FAT ING .IAE-I1'2 1.78E-4Ot 1.I4E-Oa 3.7?-03 4.6RF-02 1.1qE-02

TFEM*ACF.R MI.K IN4- t.flIE-01 I. SAE.+f0O 1.01E-0I 3.4A4E-03 3.53E-Ot 1.01F0-1
--------------------------------------------------------- I----------------------------------------- ----------------------------------

TFEf Tnfl AI9.S6F-lt 1..22E+01 5.37F.0I 2.qtF-01 3.9SF+OO G. bTE-O1

*ll -A •" PATHWAY wH.IInnY ROMNE ASV.LUNG LTV•P KoINEY yRnlNCI4!

-------- -....-- ---------------- . ---------------------------------------------------------------------------------------
A IJL T IjNHhL. 4.09F-Ot 8.MOF.F*00 S.3.E+ot 2.25F-0.2 I . 9E 40 0.

*AnUl. T GPtN r. 3E-01 2. I4E -0 1 2.-,3E-01 2.43F-0.1 2.'3F-01 2.A3F-0I

, I1I.r Ct L•.') 2. 7.hE-0 1- 2.344-n6 2..IhF-0A 2.36F-06 2.36E-06 2.36E-06
ADIL T VFG,. T mG.. I1. I ?E.-o 1: 1. 74F+6* 0 1. 1:?F-ti I I . •Q9F -2 4. •13E-01 1 .o E•E- 0

*,A)1111 MFAT IttC I . if7,E- • O.•F- 0:1 o.47F-0? S.t3F-03 5.I5E-02 1. 47IE-02

ArIJlL I m'LK ING 3.R'lBE-(0' h.0GV-nI 1.8F-0? .Ia 30: -ai I f.AI-o0 3.1IE-ol

-------------------------------------------------------------- ------------------------------------------------------------------

Af)ltL I TfLt AI t.F-0P I I. 3F 0 1 5.31f + 0Q1 .. Q?2-01 2.43F+00 II.OQIE-01



(% R~ciOnmairM MILL 121116 A: Con~rfILDO.S..REV0 (7/79,) DATF; 15/12/RI
METSFT=GALLt 10. 746-fl0r PAE(E NO. 86

TIME STEP NUIMBER 2. AFTOD 20 YEARS PURATJI1N IN vps IS,..i t5.0

NUMPEP 5 NAfI*~1EA;WEST REqIDE*JT We .11Km, Y21 SKM* Z= 418 AM, 0181. .15)M. IrIypFC:to

TOTAL AIwNtIA nOsE COmmiTMENT'S COMPUTED FOR T I'S LncATrlflN$ 4REM,/YR

*fd PATHWAY wH*HflDY~ PCINE AVG.IUNG LIVER KIDNEY FIRONCHJ

I NF A1J IFINAL. I.9QF-01 .8. 4E+00 S.32F+01 2.25E-02 I.98F+00o.4fO
.!mf AtIT QOiD3.09E-olI 3.08F-0t 3.08E-01 3.06JF-0I 3.0AE-OI 3.08F-01
I NFANT cLoIIH 5.04E-0l2 5.04E-02 5.40U.E-02 V1.0FM02 5.0UE-02 5 oflE-DZ
INFANT VF,(;. ING. 0. .0.. 0, ~ 0 0. 0.
INFAN~T MEAT INC 0. 0. 0. 0. 0.eINFANIT MILK INrv 45. OAF-0. 5.27E+00 IMF8 -01. 9.06E-03 1 .1 OF.*00o.1E

---------------------------------- ---------------------------------------------------------------------------------- a------
I[UFA14T TOlTALS .1.27E.00 1.41F+01 5.40E401 3.90F-0-1 3.4LIF#00 6.s5cE~ol

A'.E P-ATHWAY wIRonDY ONmE AVG.L,1JNG LIVER KIPNFY aRONcH!
-------------------------------------------------------------------------------------------........... ...................oCHILI) iNHAL. 4 .99F - 6: fl.LUA+Oo 5.32F.01 P.25F-02 t.48F+60 &.47EGort

CHILD) GRnOiJJ) I.OAE-01 A.0IF0 .OAF-O1 3.08F0 3OS-01 3.ORE-CI1 3. 0f8E-01
C4 I Lb CLOUD 04OE-fk? 5.00E-02 S.00*-o? 5 .04f,--02 5.04E-02 S.0L*Faf2
CH L''io VEGING.. 1.92E-01 3.0OE*E00 I 92E-0 I P.44E-02 S.'59E-Ot t .92FV01
CHII 4 10HEAT INEG 1,.98E-02 3.2eF-01 I gr$)F-02 5.14F-03 6.06E-62 t.98E-02
CH 11-0 MILK Hmn Z.45E-0l 3.14E+0Of 2,45E-01 E.%E-l 6i2?E-01 24E0

CHILn rTOTALS 1.3 f r.00 1 .fiff01 I.M.0F~j Li. t7F-0 1 3.SE+10 &.55E+ot

A r-E PATHWAV wmH*Dfly 110#4 AV r.LtIN6 LIVEP KIDNEY BRONCHI

TEfF~Ar~FA INHIAL. 4.99E-61 11 A. 44 00 S.3?E*01 2.r2Sf:02 1 .9I'i+0 Ez.#7E+01
CTEENA(GEP GRfnijNF) 3.0AE-01 3. OBE-01 3.08E-01 3.48IF-0I* 3.OAE-01 1. OSIE-0 I

TfENAGER C 1 (11D. 5.04F.-02 5. 04E_02 R.014E-02 os. o 4E - ? i. ODF-.02 5.04t-02

TIVEHAIE . MEAT ING tI IUE-4V? 1 .78E-01 I14tE-02 3.71F-03 0.69W-02 i1 4F-02
IFFENACEP ufl)( I Or I F I- 01 1AF. +½0 0 1:01E-O1t 3 44-0 1. 3.S3E.Q IOI-0

IC .IFEINAGFQ TOT ALS 1. 0AF +0 .1 .3F,0ir 5.3AF+Ot 4I.04F-0t 3.17: 0 .rE0

AG~E PATHWAY WH.ROO~y RONE AVG.LC14G IVEp If TIONEY PanNC'4l
---------------------------------------------------------------- ----------------------------------- r--------------------------

AINULT t04HAL . 'I.qqF-Oflt 8.44F.00 .5.32F+01 ?.2SF-A? 1'.941E+00 6.41.F+01

Aout.r LuD5ei-.0? S.OffE-o? 5.0OE-p2 A: 04F-02 5.04F-0ý? 5.04E-02

ADULT I AFAT 11w. 1.7f7-op ;, Q-01 1 : Fl-9,- 5.IaE-nA 9;.7~- 1.47F-fl2
C)AfULV f M1K TNR S.RAEI-ft? 46. 04F-61 3 ftsE-0? 1.43k-113 tIAIE..01 3.8AFVO?

AO~~~~~~ILT~~~r TfA +*?~fI n.0I+I 5.7F + 0.1 'I0717-01 .a.U6S240



I

REGItnm=IwC mIIl. P(LN A CFlF=M.ILTnS.•EV0 (7/79) PATE2 19/12181
tAETSET=GALLlIP, 74-00 PAGE NOl,. 87

TIF STEP NIW4RHE 2, AFTER 20 YEARS nUPAT!In IN YR.% IS... 15n

NUM9ER NAMF=EtNv M Ie rTt0 1 R TA A K .2wM, Yo .7KM. Z7 u7.2M, D.TST= .7KM, IPTYPE=IO

l-oCFRI.9n ANINUAL I0SF COMMITMENTS rMPtlTEn Fnp rmzS LnCATIO.N, UPFM/yo

ACE PATHWAY WH.RnoDY BONE AVG.LUNG LIVF.R K |DNEY BRONCHI

INFANTý I.NtIAL.. 2.20E-01 3.1=E+60 2.34E+01 1.24F-62 8. 130-O! .0.
AFAhNT IG.U. - 1.OAE--001 1. ASE-- 01. 1,O01 I.i.OE.fl l.08EOI *. F-Oi-

,IEVANIT CLnIIlt 1.fl4E-Ols 1.04E-06 I .OE-06 t.O'E-06 .I.01lE-06 1.04E-O06
It"FAN.T Vf a. IN(;. 0. 0. 0. 0. 0. 0.
INJFANT• MEAT ING 0. 0. 0. 0. 0, 0..
INFANT: MlK IN t.Q0E-O|: 2.I2Et+00 1.90E-01 ,.22E-03 5.OOE-.0 1.90E.O1

INFANT InTALS 5.18,E-0l h.?6F+00 2.37+E01 t.29E-0il !.4QF÷OO ?.98F-0t

k -F- PATHWAY WH.,BflOV SOME AV.,.LIJNG LIVER KInNFY BRONCHI

CHItID.- INHAt . 2.20F-ptl 3.74E+00 2.34F+,O 1.24E-02 R.BOE.-0Q 0.
CHILD, GROUND 1.,069E-01 1.O8F-01 I.OARE-01 1.08F-6I 1,R0-0! I .OBE'-al
CHIL:Dn Cl.nUL) I.OAEe-oh 1.0a.-06 1.04oE,06 i.OLSE.06 1f,# n E-06 I.OhIF-o06
C"ILD VEG.ING. 9.32F-0p 1.45 .E+00 9.32k"02 2.22E-02 2.74E-o1 9.32F -02
CHILr) MEAT NG I .O0.E-07 I.54E-0 I t. OOE-0? 4.67E-43 3..IF.-02 1.00t-42
CHILD MILK ING 1.17E-0t.. I.ROE+00 i.ITE-0I 5.95F-03 2.87E-01 1, .7F-0I

C .HII.i) TOTA7LS 5..n*E-oA 7..26E.00 2. 37E.01 it.t53F-Ot 1.58E+00 3.2RF-Ot

AGE,' PATHWAY WH.IIOOY HMnmE AVG.LU#4Gv LIVER W"IDNEY RRnfcHI
--aa---------- ----a---------a-a----a...aa a..a.a.aa a --aa-- -- ....... --------------------------------------- ....------- .....

TFENAGER INHAL. 2.20.E-Ol 3.74E.00 .. 34.F.0 . 1.2F -02 a.8BE-01 0.
IE.EMNAGLP GROUND l.08E-Ot ..OE-O t.OSE-01 t.oRtE-0 IOE-01 i.ORF-0I

•TFENAGEP CLOUll 1.0F-1-6 1.04F-06 1.OUE-06 I.0FE-6& .. 04F-06 t.OUE-06
TFENAGEP VEG.ING. S.5F-02 8.56E-0.1 S.5E-0? I.6%F-.0l2 2.i6E-01i 5.55E-02
7FEMlAGE0 P.EAT .I tG S.97E-0.3 9..|!E-02 5.97E-03 •3. •k9E-03 2.63E-02 5.Q7E-03
T-ENAGED MILK .iNt 44.95E-02 7.:50F-04 4.q9E-02 3,13F.03 1.62E..-01 .95E-0O'

--------------------------------------------------- m ----------------------------------------------------------------------

TFFNAI•Q IOTALS P.49F-ft0 5.5taE.00 2.36F÷Ot 1.L$F-01 ?.39F÷00 2..QF-01

AGF. PATHWAY wH.HfnPY RnNF AVG.LJIJG LIVFP - "I1 NE Y BfONCHI
------------------------------------ ----------------------------------------------------------------------------------

ADL INIIAL. ?.2OE-O 3.•7iF+00 ?...3RE+.0i 1.2.4 F -02. 8.$flE-O0 0.AOUIL I s pnlipin I o oRE-01 l oAr -61 " t ._() ý - 0t l. 1 08F-01 1 . 0st- 0t . .0RE-0 !

A1ti.. T CLOWIII) .. OI.0aE4DA 1.O0E-06. 1...0fE-0- I.OA.-06 I .04E-f0 1.OUF-06
AnULT V.EG.!tG•. 5,72t.-02 8.79F-Ot 5.72E-02 1.BIF-02 2.t1E-01 5.72E-02
A0l#j M UFAT I7M, 7.qlh.(.Fl3 1 .?OF-nt 7.9'SF-03 A.607EF-3 3.25E-02 7.94F-03
ADfJI T •ILw IN. 1.9.F-tl? ?.9tF-01 *l.9'AF-02 1.3"E-03 5.99E-02 !.9of-n2

Arti. r TDITAI..S 4.13F-nl 5. F+00 2.36F+01 !.Q5F-J 1.299F+00 i.gE-01



f

' RECTf1N=UflC *#Tt.*L RUNA 8 cnnFvmTLflflR,pEvO (7/79) D)ATES 15/12/16
METSETUGALL1IP, 16-RO PAGE NO. AS

TIME -STFP WIPfREP 2, AFTERP 20 YFARS DURATION IN YPS IS... 15S.0

NUMHFP A4 NAMF=FNV MiIINIT(P STA A ym .2xM. YIN .7kMj, 1i 47.2M, DIST= .7Km, IRT*YPF~to

TflTAL AteHitAI DfIM COMMITMENTS COMPUTED FInOR THIS LOCATION,. MPE#4/VP

*ArF PA HW A WH.ROOY PONE AVG.L)JNfG LIVER wKtowEY BRONCHI

INJFANT INHAL. 2 20F.01 .3.74F4:00 2,34F+0O1 A .24F-? 6.40F-4I i.9E0
INJFANT GROUND 1.60E-01 1.6lE-Ot 1.60E'.Q1 t.60FýOt 1.60E-01 I.60F-01
INAN *cnutn 6,Qn 609F-02 6.0OQE-02 6.09E-ee 6.09F-02 6.09E.-i2
iNFANT vEr,JMG~, *.4. 0:. 0.. 0. 0.
INFANT MFAT I Mr. 01 ~ .0*0 0. 0. .0..C'jfIFAN4T MILK ING 1.90F-0ll :2.42E+00' 1,QOE.-Otl a.26f -03 S. .OOF-01 ..I 90E-i01

INFANT IOT-A.L S 6.1EF-bt 6.39F+,00 2.3$F+6:1 2.'52F-OI.0 1.60*E+00 I 4.74F+01

C'.AE.PATHWAY W4. BODY NONE *Ve' .LIING LINER k KInNEY BRONCHI

C'CHILD INHAL. 2.i'OF-0*1 3.74E+1)0 2.314F+01 1.24F-02 0.0-0 .69F+01

CHILL) CLO4,, 6.09g-02 b.OQ9E-02 %.;04E-02 6 .09F-1)2 &..09E-02 6.0qF-02
C'CHILDl VEG.ING. 9*.30E-02 . .'ASEi00 91 3?E-02 . 2.22F-02 2..74F-01 9.32E-02

CHILD) MEAT 1144 1-00E-02. 1-5ur.-iat I.00E-wo? 1.69t-bl .3.4I2E-02 .1.04I-02
N3IW MILO( mrG 1.17E-a1 1.8oE*60 1I TE6-01 5 -97E-03. 2.8AF -01+ 1IF0

CHIl-D 7nT&LS I6.htE-01 7_117F+09 2.3f'F+1 .2. 66F -.0I 1.70lF+00 'I.74F+01

CArE PATHWIAY wH.RftDY ROME AVGLUjNG LIVER KIDNE4y BROiNCHI

TFNr.R I'JHAL. .2E0 74tO.3IO1 1.24IE-6 4.9E0

TEENAGER CL0'9I) 6.fl9Emo2 6.nQE-op 4. OQE-10 6.09F-07. 6,09F-02 j%.0qE-02
TFENArGEQ VEG. ING. .5.S5E-Oi' II.SE-01 S.SSE-02 .1.66E-02, ?06E-0 I 5.SSE-02
TEENAGf R Ni A T INC. 5.97E-01 9.ORE-ap 5.97F.-03 1. 40F.-03 2.64F-02 5.91E-01
TEENAGfP MILK ThUG 4.9SF-O0? 7.54F-01 4-.9SF-tj2 1.14IF-03 1.6?E-ot *4.9sF-0?

TFEVACFQ IrITALS S.S2E-flt S..6E+.00 2.37E+t01 2.'7e-al I t.51:F+00 4.73E1+01

AGE PAT.HWAY .wHi ""Ay ROME AVGlLIING t.I VER KIDONE Y . BRONCHI

AI)tItIT I"H&L., 9.?OE-0t 1,i 7E + O 2. 754F + 1.24F.02 8.60F-01 4.69F+01
ADUL I GRoUni 1.fF*1 16V-1 lfE0 .hfF-01 1-.60F-01 1 . 60E-01oAnIll. I CL1fil i, A.OQE-Pi? b.0qIF-q0 6.0,9F-02 6.09F-02 .6.09E-02 6,09F-0n

* mi TVfG.404GC. 5.711-02 .8. 79E-8t I .73F-00? 1.82F-69 ~ .1E-i 5.73F-02
A 1)(I. T kEAT Imo 1 .9SF-13 I.20F.0t 7.49F.01 0.69F-0(3 3.24E.-62 7.95E.03.
A3 ADULT fIL #1iNG it.Q4fE-0? 2.91F-01 1.9JIV-op ti31F-03 5.,Q9V.GZ . 1.9IF-02

Anill. I fITA'Ll %42#,V-Al S.?,;E.0 ?.I75.01 ?.LiAF-01 1.40F+00 4.73f+01



C' REGJOIIn=1NC MJLL RIM R CI'DE='41LDf)S.QEvf (?h7q) nATES 15/12/81
HETSEIzGALLUP. 74,-80 PAGE NO.* 89

TIME STEP NIIBER Z,. AFTER 20 YFARS OtfpATYON IN YPS IS... IS*o

NUMRFO 7 f4AM =XNFAQFT OnOIV#WID RIE J~ k .6v'mi Y= 2.0M omzis tAsjH3. nISro 3.3X". YRIJYP.EnlO

(9%C 'OFRI'?f ANNU0AL DJnE :CO MM ITMENTS COMPUTED) F (I THIS LMIAITAnm. MPF*4/YP

eAGE PATHWAY W14.Hfloy snNE AVG.L(J"4 LIVER 1KII)NrY BRONCHI

IN4FANT INMAL. 2 69F.020 4.56F-01 2.79F+00 2.75E-03 t.09F-ftl1 :0.
I r-F At .6,41IInmr) 1:30F-02 1.34E-62 1.34F-02 1.3F0 .30E-62 1.34F-02
IN4FANT r101)0 12E.0 2E-7 1.22F-01 1.?~E.07 1.?2E-O7 t.22F")7
INFM~T VEG. ING. 0.1 0. 0, 0. 0

4INFANT MEAT INGr al. .0. . 0. 0. .0

INFANT MILK ING4 ?.10E-OP 3.3PE-0t 2.10E-.021 2.92F-03 f.5-2 27E0

INF ANT. TrITALS 6.68E-02 8.03F-01 2.7q9E.0f 1.90F.-02 l.AAE-01 4.04IF-02

AGE PATHWAY ww.Bflfly BONE AVGv.LtINC LIVFP KIOnEY BRONCHI

CHILI) INHAL. 2.i,4F-0*2 4I.58E-0i 2.7sfV.o0 2.75F-03 1.09E-Ot 0'.
CHILD GopOutN 1.34F-02 I..30E-02 1.30F-02 1.3aJE.02 1.34E-02 1.34E-02
iC " 1. r CL011D *I.2?E-07 1 .2;.p-07 l.22E-07' At.2)F.-01 1:.22E-07 I. 22E-01
CMHILD VEG.IMC,. 1.150E-62 2.21 E-0tI 1.50E-02 7..8f3E~ -L1.94E-02 I.SOE-0.2
CHILI) tMAT ING 1.79E-03 R.59E-02 t.79E-03 1.66F.-03 7.9OEv03 t.7QF-03
-CHILD MILK INA 1.Taf-op 2.5IE-0l 1. 78F-02 2.1IF-03 3.,93E-02 1.78F-02
--------------------------------------- ------------------ 4--------- ------*0----------S--------------

C11)IrOTAL5I 7.43F-02 9.72E'-ot 2.46F+00 2.7AF-fln2 2.16IE-01 4_410F-02

toAFPAT .HWAY W".9noDy SANE AVG.LtlJNG LIVEP K IDNEY BRONCHI
--------------------------------------------------------------------------------------------------------------------------

TFEt4ArEP II4MAL. 2.',AE-P2 M.5AF-01 Z.75E+e0 2.75F-03 .. ..09F-01 0.
T~EENAGER GrkitmI) t.IRE-0P 1.34aE-02 1.34E-02 1.34F-02 1.34E-02 1.34F-02
TEENAGER CjlOUD 1.J-7.??%-o7 I. .E-1.221E-07 I .,22F-07 1.2P-1 .22F-07

C' E4AGER VFr.It IG. 9.40EO03 1.L4fltE0:t 9.60E..03 5.87F-03 3.PDE-02 9i.60F-03
tuF~nq 1FAT ING I . ISE-03 .1iASE-02 t.iSE-03 1.20F-03 5.76E-03 l1E0

FP'IAGEP. a' 4TLK !f 8Q- 0.1 1.11F-0I A.11OE-03 I . IIE-wot 2.21F-fl 8.114F-03.

TEENAGER YnTALS 5.86,F-02 7.'IOF-ftI 2.TSF+0fl ?.*3AF-n2 -i.89F-01 3.21; 02

ACE PATHWAY wfi.1400Y sANE AVn.f.tINC L IVE.Q kInNEY BRnNCHI1
---------------------------------------------------------------------------------------------------------------------------

AohtINHAL. 2.64F-02 4.'5AF-01 2.7SF+00 ?.75F.-0.3 1.09F-01 0..
*ADU(LTI GQb1#Jtin 1.34F-.02 1.311F-Ot 1 .34F-02' 1.34E.-02 1 .14F.02 1.14F-02

ADULTI CLnkUD t .?AE.f7 '. ??E -67 1 .2'F-07 1.22F.07 1.22E-07 I.2?V-07

*AI)ULT PEAT 1.14G t. f2 F-~~ nA .SF-0? 1.OsF-03 t.66V-os 7_1.tAEO3 1.62E-03

A t)UL T 4yjy IJUG j.Aq -DI 4.62E-01; .1.39E-03 4I.63F-_NI ".20E-03 3.39F-03
--------------------------------------------------------------------------------------------------------- -------------

---- AI'#JL TAIS. 6 ,~F.* AqpF-n1 2. 7AF+00 ?.47P-02 1. f6F01, 2.89F-(2



e PEGIjOP:IINC M4111 P101i A C0DE:P4ILnlSREV0 (7/19) nATE: IS/1P/81
mETsF*=rALLtIP, 76-96 PAGE Nfl. 90

TIME STE.P PJIIMREP 2, AFTER 20 YFAIRS DUR AT ION IN YPS IS*.. t5.0

NUI~HFP I NA.ME=NEAPFSqT I)I)WNWJND RF% )t: ?.61'04, Ya 2.01wM, Z: t18.1k.1DIST= 3.31(M4. TRTYPF=I0

TnTAJ. AU"I~tAl DrI,.% cAnmmtImENT.S COMPUTED FnR THIS LnCATIrUJ. MPFM/YR

AIG E PIA THWAY w"..HnOy. WINE *VG ILlJNC L LIVER'. KIDNFY, AIONCI1I

P4P ANT INHAL., 2.6LFi-;02 4.54F-01 2,i75.00 .3.OSF-03 I . IOEI-0S3..5.
INFANT GPOIIND 2.79Fi-02 2.79E OZ, 2.79E-02 2.79P-02 *Z.tof-op 2.79E-02
*I'JAfl CLillD 1.0oIE-02 3.0OlE-02 3.ftE-op 1 . .01F-02 1.01f.-02 3.0IF-6?
INFAniT VEGJNI;. .0.* 0. 0. .. .0. 0.
'FA OT flEAT INC. .0:u 0* 0. 0. 0.

TrFA.T MILK( IIAG 2.71F"02 3.3?E-01 2.7tf-02 3.08F.03 6.69E-02 27E0
-----------------------------------------------------------------.---------------------------------
.I1FANT TOTALS 1.11E-0.1 8.40F-ot 7.84F+00 6.14IE-02 2.395E-o1 3.?3F+flo

AGE PATHWAY. wm.AnfY 0npNE AVr..IIJG LIVER K IDNEY HRONCHT
--------------------------------------------------------------- ----------------------------- ------------- I-------------------

CHI.L11 INHAL. 2.611.-02 4.S59F.60 . 2.75F+00). 3.05F-03 i.tOF-flt 3.15Fi+00

CHILD GROUJND 2.79F-02 2.7QE-02l 2.79E-.02 ?.YOE-02 2,.79E-012 ?.19E-02

C14ILf) CLOW) 3.OIIE-6p 3.0tF-02 1.OtFE-02 3.0lF.02 3.01E-02 3.01E-02

CC14ILD VFG.IND. 1 .SIE-02 2.,?ZE-0 I t.'SlE-0? aP.29E-03 Si.06E-02 . .SIF-02 V

CHILI' NAT ING I RIE6.03 2..6ZF-62 1.41IE-03 .1 .7SE-03 7. 77E403 t.AIE-03

CHILD) MILK 1MG 1.yAEC.O? 2.50E-0i 1.78E-02: 2.23E-03 3497E-02 . 1,78F-02

CHILD TOTALS 1.19t-Of 1.0;.-F.00 2064E400 7.633F-02 ý.2. 66E-01 3.2F0

AGE PATHWAY W1H.fiflIpY ROME AVC.LUNG L..IVEft KIDINEY . ~ nNcmi

- - - -------------------------------------------------------------------------------

TFFNACEP INHIL*. 2.6fif-02 4.sqf.01 2.ISF+00 3.05Fe.03 1.18F-.01 3.15F~+00

*TFE'IAGEq *GQO&JPJ) 2.79E-.0? 2.79F-02 2.79E-02 2.19t-02 2.79E-02 2.79E-02

IEENAGEQ CLO~t) 3.01F-02 3.01,E 61 3.OIE-02 3.01F-02 3.O.IE-0? 3.01E-02

TEENlAGER, VFG.ING'. 9.44E-03 1.111E-01 9.64f-03 f~iolF-03 'I.boO-02 9.61*E-03

M TN'AOZEP . NAT ING I .16E-03. 1.67F-02 I.I&E-03 1.27F-01 5.97F-03 1.16E-03

TEE4Aef 0 "mic INC. X. t .E-11.3 1.IE-o1 -t.1af-03 1.*17E-03 2.21F-02 8.14F-03

- - - -------------------------------------------------------------------------------

* FFfIAGFQ TOTlAts -. n3E-01 7*RRAF-01 .2.A3E*Ofl 6 .97E-02 2.36F-01 3.23F+O00

AGE PATHWAY W14, W1) Y AnOE AVA.Lt'NG LIVER RIPUF~Y eFl(NCIHT

0- - - - ---------------------------------------------------------------------------------- - - -

ALuLT .IIA 2.#,LF-O2 .4.59F-01 2.7r;f*00 3.o5P-03 1.InE-01 3.fF+o00

G4011#40II~f P*70F-0; 2.7QE-02 ?.79f-0)2 2.79F-fl2 ?.7
0

E-(,; a.70E-0?

O rfUL.T C L nVO 3. 0 1E-02 3.afE-0? 3. olf~-02 3.01t-02 3.01f-02 3.01F-11?C

AO'IlLT 'vF r. IqG. 1.4i;E-02 I .5A 10 1 l.651E-02 4.*l6,E03 3.93F-0l2 I .. 05F-0l2

hAu (I if.IEAT 1ING t.63F-OA. 2. SciE .O I.&IF-03 1.75F-03 7.M?E-03 1.63F-!03

0AnilIIT Utik I~~ *9Fr L.63FE-02 3.19E-03 a.ftfP-0'a 94.,RE-fl3 3.39F-0n3

- - - ---------------------------------------------------- I------------------ ---------

A0-JL T TPITALS 9449F-OP 7*TQ.F-0j 2. k3t toO 7. 001.112 2.21F-011 1.22E+on

(d



REGIO11tVIIPC MItLL P014 Cn (fDE:'4TL~fS.REvo (n7/79 DATE: t/I?/Pt
MEYSETZGALL'JP, 76-90 PAGE NO. 9t

TIME STEP NIMR1Fp 2, AFTFP ZUt YFAR!I fluRA~ln" IN *YPS 1s... 15.0

"IJMfIIIFP 01 N4A4F=NEARF3 T r.O"NINTTY ym S.E4k". Yz -5.29M. Zz 1.214. ",1ST: 7*'WN,. yfyypFula

40 OCFPIOA ANNUAL, i)vof cflMP4JTMEHTS CnMPUTFfl F~q THIS. :LfCA'TIflN, 140F'4/yR

OAGE. PATHWAY tWH.ftOIpy PONE A:VG.LUNG LIVFR. Kl~r)NFY apoNcHI

INF A 10 INHAL I. a.20 -o1 0 *32.03F-02 1.. 2 ' F- 0 1 6.68F-G05 4*.79Fe01 Q.
O P14FANT 6R(1IPND 5.85F-04t S. ArE-0JI 58!E-04 S.SSF-04 5AE0458FD

!14FANT CLOUD S.6OE-09 5.64aE-4l9 S.60E-09. S.64E-09 5.64F-09 5.64E-09
AIF4` A4T VJFGý.ING. 0. 0. 0.o'. 0. *

C' 1 AFANT #IFiAT ING *0 0. 0, 0. ~ 0.
INFANT M411K INC. 1.00E-03 1.00O IOV..03 A.3tF05 2.67,E-03 1.OAF..(3

C'INFANT TOITALS 2.78F-03 3.30F-02 1.?9E.-0I 6.OSE-0fl . .0,0E-03 I.59VEII

AGE PATHWAY WR.RUQV SOME AVG.LtIJNG LIVER KIIINEV RRANCHI

CHILI) INHAL. M.0-fll3 2.03F-O9 1.27F-01 .A-5 47E0 0.

CHILD CROMIND S.R.S5E:04 5.85F-04 S 5:05E04 5.85F-4 S6E:0L S.8SF:04

C411.0) .VEA.C.J. I.82Eef04 1.60E-03i 4.OPE-64 8.91E-4l5 1:34E-01 4.02F-"4L
CHILI) mI:AT INA 5.09E-.0s 7 qnf-04 5,08EO65 I.8AF-os 1.65E-045 :508E..05
C $4 CUTI M.L.K ING 6.1,AEeDLJ 9.S54F-03 4.10F.-04 2.39F- (5, 1.53E-0 3 6.10E-04

I"CHILI) InTALS 2.93E~-03 3.RQFe.0? t.2qE-oI 7.90I-04 A.45E-03 1.71E-03

AGE PATH WAY wH.RflDY 4nON 6VG.LtUNG LIVER KIDNEY RpnNCHT
-------------------------------------------------------------------------------- ---------------------------------------

(TFENArEO INI4AL. t.20F-03 ?.03E-02 1.27E-01 6.69F-05 4I.79E-03 0.
TEFNAC.ER (CQflmIf) S.ASF-flO S.A93..0O S RSE.'-111 5.8SF-Oil S.SF-04 5a5E-bis
TFICO4GE. CLOUDO 5.60O-69 S.haO-ý09 5.6tfE-09 S.6OF-oq 5.611E-09 S.60EF-09

0TFE"IACE4 VEG. I.'lI. 2.83.E.04 '5.4E-03 ?.83Fv-6' 6.65F-o5 t.OQEeOS 2*R3F-04
rFUFPAGE R. "FAT ING. 2.9SE-05 4.SQF-04 2.981E-05 1.361-05 1.27E-04 2.944E-os
TE.ENAGEQ MI4LK 1I4G a.SSE-04 3.93E-03 ?.SE-04 I .26F-os 6.62.E-04 2.55E-04

TEEFNAGER TnTALS 2.1SE-03 2.97E-02 I.8-t 7.44F-04 7.UAfE-93 I.lSFeO3

CAr.F PATHWAY WN.H4IIy ROWE, AVA.L[ING LIVER kID)NEY RnNNCHT
----------------------------------------------------------------------------------------------------------------------------

A nUL T I NHAL. 1.20E- 03 2.03E-02 I.27F-Ot h..AAE-os 4.74E.-03 f
*ADU I.. C.RIID S~E-0 5.85~FO04 5:.R1E-00 5.F'SE-04 SASE-Ot*

AnlULT CLOUD 5.6LAE-00 S.h'IE-00 S.,6'E-09 5~.60l-09 5.64E-09 5*6LIE-09
AUIL I vfC. IfIG. 2.899EDo 4a.19E-03 a2IhQF-.@ 7.2qF-05 t.07E-,03 2.84E-04

* ~AMULT I PEAT ING 1.9if$o05 6.flflp.0' . ~ I.O .AS1SEO 3.9tEflS
mI Lx 1 "r 9.4)F-o5 1.slE 01 9.91F-05 S.2UF-fl4 3.19F-0LI Q.q1Ee05

---------------------------------------------------------------------------------------------------------------------------------------

A ADJLT I IOTALq 2.2iE-'V1 2.1t;F-02 I aSE-ot 7.4917-oo4 6.911-&03 1.9.1F-0.3



(% REGInNZ#INC M4TL. RUJN $1 COI)E=MrLnfls..EV0 (7/791 ')ATEz 15/12/St
MErSETzGALtLUjo 74-AO PACE NO. .Q2

TIME -4TFP NIJMRtR 2. AFTER 210 YEARS D)URATION IN. YQS I'%... 15.0

NUhSI3Eq R NAlAF=tJFAQFST C0104 I 1ITY yx S.11KM. Y= -S.?K'a, ZZ, 1.2u, OISYa 7.5KM, IRTYPF--10

TOTAL AMWNIAL DosE COMNITME4TS COmpUTEO FOR THIS LOCATIOlN, MRFI4/YR

AGEPATHWIAY WH.8140Y sONE AVC.LUNG LIVER KINE RONCHJ.

INaFANJT INHAL. 1.21F-03 ?.0#E-0.2 i.27E-ot 1,38E-04 S OZE-03 1.34IE-01
INFANT GpolimND 7.93E-0'* 7.9-3E-04 7.93E-O04 7:93E-04 7:93E-04 7.*Q3F-flh

C'f ANET CLOnil) Z.*03E-113, Z.03E-01 2.03E-03 2.03E-03 2.03E-03 2 .03E-03
INATVEG.INA.~ 0. 0. 0. '*o*0.

INJFANT' fýEAT INC. 0). 4I l . 0. 0.
I' NFANT . MILK iNH. Q.IE-03 t.30F-02 A :01F-01 7.04E-O5j 2.74E-03 1.01,E-03

INFANT TOTALS 5.03E-43 3.6&AE-02 1131'E-01 3.03F-43 1.06F-02 1.38F-01

AO*E PATI4WAY WH.80DY AONE AVG.LUNG LIVER .It DNEY PRflNCHI
----------------------------------------------------- m ------ ---------------------------------------------------------------

CCHILD INHI'U . 1.P1F-01 2.()&E-02 1.21F-01 1.39E-04 S.02F-,03 1.3'IF-01

CHILI) GROUND 7.93E-041 7~EO 7.93F.-011 7.93E-04 I 93E-04 7.93E-04l

CHILD CLOUD 2.0~E-ol 2.3-0.031E-03 2.03E-03 2:03E-03 2.03E-03

CHILD VVG.P NO 4.99F-04 1.93E-03. A.I 9qe-0U 1.87F-04 1.ApE-03 4.99E-04

ICHILD MEAT IN4G 5.43F-05 A.61E-04 S.43E-0.5 11.OIE-OS 2.30E-0'4 5.43E-05

POCHILD MILtI 1MG 6.141E-04 9**.6El-03 6.141E-04 5.Iof-05 t.61E-03 61E0

-- - ------------------------------------------------------------ m------------------

TEENAGER IN14AL. . .ZIF-03 2.0&F-02 I IE-0 1. 3%-0mo 5.02F-03 t.. 31W-aI

*TFF#4&1ER G ROUnDi 7.93E-041 I .93E-04 7.93E-04 7.94F-04 7*.93F-04 7..93E-04

TEENIA1ZER rlOUD 2.03F-03 ?AOIE-03 2.01E-03 2.03E-03 2.03F-03 Z.03E-03

TEE14AGER VEG.ING. ?.-92E-441 .1.2E'3 2.92E-0
1 1  

1.38F-04 1.33E-63 Z..92E-0.4

TEENA(ZED MEHAT INC S.tif-05 S.OSE-04 3.17E-05 .2.91W-as 1.77E-04 3.17E05S

TFFNA(nEP MILK ING1 2.9~7E-041 3*97E-ol3 2.57E-w011 ?.69E-05 9.-01F-04 2.57E-04

-- - -------------------------------------------------------------------------------

C'TFEMAKFr TOTAL4 4,.bt.E-03 3.25E-02 163IF-Ol 3.15f-03 1.02F-02 1.3AF-O1

AGF PATHWAY WH.8ODY ROFAvG.LUNG LXVER kIOMEY FPONCH.I

-- - - - - - - - - - - - - - - - - - -- - - - -- ------ - - -- - - -- - - - - - - - - - - - - - - - -

ADUT1 1t4HAL. 1.21F-Oli 2.06F-0)2 t.27E-0I t.39F-04 5.fl2F-03 l..3'IF-01

AD11L.1RIIJ 7.93F.-n4 1.93E-04* t.93E-o0a 7.93E-04i 1.91E-0II 7.93F-04

oAfll~it ILU 2.03E-01 2.03E-03 2.03F-63 P.OSE-03 2.03E-03 2.03E-03

AfUL~tI VFG. ID tic' 98f-04 4I.73F-03 ?.gRF-ofl t.SIF-0' 1.2QE-63 2..98F-041

ADUL I MEAT 1!4% 'J.t7F.-0 h.bIIf-01 4. 1 7E,0
5  

3.99E-o5; ?.*IE-0q 4..17E-05

oArDUL 1 f4tLK PIfil 9.9pf-ns I .5if-03 9.08q~E-05 1P0 3-314E-04 9.qaE-05

-- - -------------------------------------------------------------------------------

Ar1If.f Aý -1F 0. 3 0 F-2I.i - .6 -3q 6 F A

,(



REGIflN=IINC MTLt- RO R
ME.T3FT=tGALLlUP, 76-00

cnczOmILDOS.PEVO (1/79) hATEs 15/12/61
PAGE NO. 93

TIMF STEP Nf)u8PP 2. OFTER 20 YEARS nUPATION INi YPS 7s... 15.0
C)

C'

C'

C'

C

NUMAFR Q NAt4E=NEAREST .fl(I.tdW:INO COM Ys 31.8KM, Yu 4I.0K4, Z. -1R.3m* rUS.T= 32.1KM, TRTYPE=1

*IIOCFR190 ANNIIAL nns.F COMMITMENTS. COMPUTED FOR THIS LOCAT~fl#, mPEmIYR

AGE PATHWAY WH.RO)OY RONE AVrG.LlN.G LIVER KIDNEY ARONCHI

1~luFANT 1INHAL. 3.77F-04 6.54F.-03 3.95E-02 3.83F-OS 1.,'5E-f3 0:.
JNFAM'T GPOUNn 1.86F-64 *1.A6AE-04 1.6E.F-0'I 1.06E-04 1.8.6E-04 1,86t-04h
INFAN4T CLOUD l.7sE-QQ 1.75E-09 1.75F-Q 1.5-09 1.7SE-09 t.75F-09
INFANr VFG.ING., 0.0 0. 0. 0. 0.
IN~FANT MEAT IN(* 0. 0. 0,. 0- 0 0.
INFANT MILK ING; 3.53E--04 4.41E-03 3.53E-04 ?.82F-05 8.96E-04 3.53F-04l

IMEANT TOTALS 9.17E-04 1.11E-0? , *ODE -o0? ?.53E-44 2.64F.01 5.46E-0iJ

Cl

L'

w"

()

0

A•GE PATHWAY NH.ROnY RONF AVG.LUNG LIVtQ KIDNEY ROHCHit

CHILD I41HAL. 1.77F-04 6.S4E-03 3.95E-6? 3.83F-OS ISF-03 0.
CHILD) GRflfN0. 1.86E-04 1.66E-OR 1.86E-04 . |.86E-04: 1.86E-04 1.86F-.O4
CHIL[ CLOf.In 1.75E-04 1.75E-09 t.75E-7Oq .. 75F-Oq 1.75E-09 1.7SE-09
C-ILD VE.G.IN1l. 1.46E-04 2.RIE-03 t.86E-04 7.60E-OS 5.AbE-04 1.06F-04
CF I.L0 MEAT TNG 21. fF-0 3.16E-04 2.13F-05 1.6OF-05 8.30E-05 2.13E-05
C.lNU) MILK jNCG 2. AE-0f. 3.31E-03 2.26E-04 2.04E-05 5.23E-04 292F6-04

---------------------------------------------------- --------- ----------------------------------------------------------
CHILD TOTALS 9.97E-O4 1.32F-02 '.nOE-02 3.37F-04 2.QlE-03 6.20F-04

AGE PATHWAY WH.RODY RnNF A VG.LIIHG LIVER KIDNEY ROnt4CH!
-------------------------------------------------------------------------------------------------- --------------------
TFENAgER INHAL. 3.77E-64 6.54E-03 3.q9E-02 3.83F-0S 1.5SE-03 0.
IEEJAG.ER GRO101l) 1.66E-04. J.A6E-04 1.86E-a0 1..86E-04 1.86E-04 1.06E-O0
TFENAGER CLVU0) 1.75E-O 1.75E-O 1.75F-09 t.75E-09 1.7SE-0 1.7S.E-O
TrIE VEG.INr. 1.16E.-04 1.71E-03 1.16F-04 S.6E-O'5 4.63E-04 1.1AE-04
TFECAGER MEAT ING 1.33F-OS 1.96F-04 i.33F-.05 t.IE-05 6.19E-05 1.33F-05
TFECIAGFP 14ILK tt4G 1.OOOF-4 1.4E-03. t.OOE-O0 1.07E-05 2.95F-04 |.OOE-O0

----------------------------------------------------------------------------------- ---------------------------------------
TFKNAGER TOTALS 7.93E-0'4 1.0IE-02 3.99F-02 3.,4E-o0 2.56E-03 4.16F-04

ACE PATHWAY WH."opy ArimF AVC.L[ING LIVEP KInNFY ARONCH!
---------------------------------------------------------------------------------------------------------------------------

AnhLr INHAL. 3.77E-04 6.54F-03 3.95F-02 3.83F-05 1.SSF-03 0.
Anf1LT GROUJNO 1.86E-04 1.86E-O'. 1.8AE-0'4 l..86E-04 1.96E-04 t.A6E-0O
AOULT Ct.Oth) t.7SE-OR 1.79E-09 t.75E-09 i.75E-0 1.75F-O9 1.4SE-OR
A w T F I. ING I 1. 2E-O04 4iAE-oI t.24F-0'I 6.PIE-05 4.5'5E-04, 1.24F-04
A 0t0I.T t4FAT PIG o.AaF-P5 2.bRF-04 1.9'E-wOR 1.60E-.05 7.91F-05 1.RaF-05
ADULT MTLK lw U.07E-05 5.77E-04 4.07E-O5 4.47F-06 1.OGE-04 A.07F-05

- - -- ---------------- ------------------------------------------------------------ ---------------------

AnDlL T TOTAL 1 7. 16rF-fm 9-.41 F-Q1 3.99F.09 3.07F-04 2.39F-03 3.6RF-o0

0

6



k ' I

4(% REGtfn=I"INC M4ILL PUPJ. 9
M.ETSFT=f9ALLIUP! 76.-80

cflOE:MILnOSvPEVo (7/191' f)ATEU 15/12/81
PAGE NO. 94

TIMF STEP RUM)IFR 2o AFTFR ?0 YEARS nIlRATtOfN IN YRS IS ... 15.0

ell

NtJARFQR 9 NWMF=NFARF3T DOWNWTIvEM cOnm Yo 3jtRRt~i4 yo, 44OKP, lz -tA.3P, DI57 32.1KM, IRTYPF=10

TlITAI. ANNfIAL I)ORE COMMITMENTS COMPUTED) FOR THIS LOCATiON. mftF~I4YR
---------------------------------------------------------------------------------------------------------------------------

AIRE . PATHWAY 10H.AODY RONE 'V.LUNG, LIVER JPNYRNCI

I NI:NGhtT INHAL. '4.27F-0I 6604;F-03 3.09E-02 4.31F.-04 2.8'1E03 1,09F-01

INFANT GROO~Nf) 1.63F-04 3..63E-04 .3.63E..04 3.63E-04f *3.W~-0*4 3.63E-04

In)FANT CLOOD J.4OF-fl3 l.9nfl-03 1,90F-03 1.90E.03 I.9OE-03 1.94E-03

INV ANT VF *n.IFG. 04 .0 0, 0..

INF Ai4 MFAT PIG 0. 0. 0. .0. .0. 0.

INJFANT milKl ific 3.851F-04C 4.99E-03 3.515E.04 2ý.33F-04 1:47F-03 3.ASE-O0

TNFA14T TnTALS 3.07F-03 1.53F-02 4..25E-02 2.92F-03 6.5#bE-03 l,1aF-01

c%

>'

I1

,e

AEPATH4WAY W14-RO(Y sONE AVr-.LIJNrG LTVFR K I ONFY oRnNCH4!

CHTLf) INHAL. 4.27F-04 B.0QE-03 3.99E-0? 3I.3F-64 2,j,84-03 1f4E0

CHtLo GROtlND 3.6:3F-04 3.63E-04 3.63E-04 36.63F-04 . 3.63E-04 3.63E-04

CH 1:).. Cnt.OD 1.40E-03 I.qoc-ol 1.90E*03 1.90F-03 1.94E-03 1I.90E-03

CW1fLO VF9.TJG. 2.77E-04 4.61E-03 2.77E-61 6.15F-104 2.2E0 2.77E-04

C.14I SJ MEAT ING 4.10E-05 7.07E-04 4..10E-05 I 1.33F-04 4.37E.6.4 4.10E-05,

CHI.1L 0 MTLPe INC 2.%lE-0C 1.P3E-os 2.51E-04 1 bqv-wod 9;.75E-04 2.SIEOA4

CHILI) . TTALS 3.p5E-03 1.45E-02 4.27E-02 3.61,F-.03 B.73E.03 I.12rE01

*AGE PAtHhWAV ImH."(10Y 60NE AV4G.UNr. LIVFR oc fnNFY BAflNCHI

IFFNAGER ItJHAL. 'J.21E-04 II.0QE-ol 3.99F,-O? .. 4.31E-04 2.84F-03 1.09F-01

TFE'JAGEQ CI0&INI .3.63F-04 3.63F-04 3.63E-n.a 3.63E..04 3.63E-04 3.63E-04I

TEENAGER CLIIUD . 1...9nf.-03 1.00:E-03 1.90E-03 1.90E-0.3 1.90.E-03 1.90E-03

TFENAGrt .VEG.*InG. 1.66E-04U 2.85F-03 .h6&E-04 05.52F-04 I .73E-03 1.6&~E-04

*T15ENAGER MFAT Mr, 2.40ErQ5 E4.37fO.'4 Z.40F-OS 9..61E-os 3.0L7 04, 2.40E-05

*rVENAGEH MILK ING 1.10F-04 1.67F-63 1 J OF-OU .R.qtI-015 S.'*5E:04 1.tOEOL

TFENaGER VITALS5 1.94F-.03 I .53F-O? 0.25k-02 3.33F-43 7 . hiW -mh3 1. Pl.

AGE PAlTlWAY !4",RnOY AnNE AVG.LUNG LtVFP KIDINEY PRONCHI

AwUl- I NfIAL. li.;7E-04 8.09F-035 3.o4;QF-O? 4.31F-04 2.U-0 .09F-01

ADIILT GPOI)IND 3.64E-04 3. 610F-04 3.-6.6E-oU 3.43F,-04 3.61E-64 3.61E-04

AlItILT ctfllim) I .')0P..f3 l.qOE0O3 1.9ofE03 It.90E-ol I.9 OF .0.3 .1.9 OF-43

AOUL I Ir. I N(. I.?7E-04 3. IL4IF- 0.1 1.77E-04 U*9)ý-0U 1.10E-03 1.77E-04h

ADULT MEAT Ifir 1.2,6E-05 6.piIE-oU 3.?6E-OS 1.1?F-4 4l.16t-04 3.26E-OS

AA)UtLT 'TYLK If-C 'S '7E-OS h6?7E-CU Q.07E-Ei5 3. TIE-OS 2.0UFO04 4.47F-0.5

A 00L T tnrALS * e1go .118sý-02 lI4.~a-O 3.3sF-0i .7.41F-01 t.12F-oI

P

0

0

0



I I

REG~fluJmimc MILL Pltim A
ME1.SET--nLL.UP, 16ý80

rCODE=NILnn9.REVO (7/79): nATE" 15/12/9t
PAGE NO. 95

TIME STEP NUMHFR 2, AFTER 20 YEARS flWRAT~lW TN YRS IS_.. 15.0

NUMHFI# 10 NIAMF=NIEAPF91 (CHAIJMG APFA Xv, Y= -. hKF4, Z= nTST= .7fKM. IIRTYPEZIO

M'
c"

I40CFR*lOi &NNUAL PlOSE COMMITP4EfJTS ClY4PUTEfl FnR THIS LnCAT.InN,, MRFt4YR

AGE PAT441AN W)44"noy RONE AV.GLUNG, LIVER KIflNFY IRprNCHI
------------------------------------------- ---------------------------------------------------

*Tt4FA4T INHAL. 2.IE'F-02 3..7IF-o1 '4.29E+00 t..A2F-43 8.85F-02
I*MfA. T, G4(1fiNrl 1.II- t.I1E-0 t.ItE-02 l,.tlF0 1.-02 02 .IlE-02
114FANT CLnUD) I .02f-07 l. OF-07 t n?2F-07 I 02E-07 i.02i-0*7 I .42E-07
INFANT VFG ING. 0* . 0. 0. 0. 0. .
INFANT MFfA TINf . 0. 0. 0. 0* il .
IN~FANT fiIll- Ifirt 2..21E-OP 2.72c-ot 2.21F-02? 2.2AF-03 5.47E-02 22F0

* - - ------------------------ m-------------------- -----------------------

1fJFANf TUlTALS 9.oQFE-op b.57F-Ot 2.3?F+00 I.SIE-02 1.54F-Of 3..32E-02

Afrp PATHWAYý w".onnry nnEAVC.LUNG I.IVEg WIflNEY anRotc"T
-- ----------- m ------ ------------------ ------------------------ ---------------------------------------

CHILt, INHAI. 2 18E-0?. 3.70E-Ot 2.2F+o0 I.92F-0-3 S.R'SF-02 0.
CHILi) GR1HJIND I.:ItEF-02. 1. 1IE- Z. I E-0? I .IIF-a.? t.I J-02 I .IIF-o?
CHILD) CLntf) I .02E-07- 1. on-o7 1. OE-07 t ..02FI-07 I .02F-07 1.02F-0.7
CHILI) VEG. 4 Nc. *I.211-92, .I.79F-0 1 1 .21 E-02 6 j,02E-03 3.94F-02 1.21E-02
CH-ILO MEAT ING 1.43E-03 2.OI4F-02 I .4.3E-03 1.27F-03 S.goE-ol 1.43F-03
CHILD HIIk :IRG 1.44F.-02 2.fOAE-0I f.U'IE-62 1.621-03 3_23F-02 1*44E-02

------------------------------ ------ -------------------------------- --- -------------------------

CHILI) InTALS 6.O8tE-f2 7.Q!E-01 2.12E+on ?.IRE-02 1.77F-Ot. 3.91F-02

A r. PATHWAY wmH.Iif9(l1 HNIE AVr-.LtJNrG LIVER KorTnmEy HPIINCHJ

TFENArFR I"iHat. 2.IRV-02 3.74F-01 Z2.9Eoo t.R2E-ol 8. NSF-02 0.
TFmrP GRnutNO . .1lE-021 lfItF-02 I.IIE-02 1.IIF-02 i.1tEN-02 1.11E-02

IFErNA4EOE CLOUD Itoo?-07 1'. OPE-0 7 t.02E-O7 1 .02E-07 OP0Es-O7 1.02F-07

TEENAGEP VfG.TN$G. 7.70F.-03 1.13E.01I 7.70E-03 5.4I9F-03 3.11:E-()2 7*7flE03
TFENACIIP MEAT ING .9.IIF-fvfi t.lE-02 9.ItIE-04 9.20E-04 dI.sT-03 9.11F-04

V ~E t %r.E R M114(TNG 6.55E"03 9.IQE-02 6.5SE-0 3 A.51F-04 ~ 1?-oz 6.tiF-03
----------------------------------------------------------------------------------..... -------------------------

1 EFMtiEp, TOTALS 4.60F.02t 6ý.QAE-61 2.3tE.O0 1. Q2F-op t.3E-Ot 2.62E-fl?

AcE 'PATHWAY NOl.lin01 OnmE AVG.LlfNG LIVFP KIDNEY kn"aOCmT
------------------------- ------------------ m ----------------------- -------------------- t--------------
AOULTr10 IAt . 2. 1RF-0;) 3.71IE-01 2..20F+00 I,82F-03, 8.85F-92 0.

A01-11 T CLOllO "?.0F-07 I .0ýE-ol I .02E-01 I .02PF-01 1.02F~-07 I.OE-07

ArDJL T Vrr. t:N(4 . AAOW4-Al l.22E-0 I 8.36F-03 4.911-,03 3.06V-0.2 8.31%F-03
An Ul-T #1FAT INC 1.;AFt-AT I ScF-02 1.2itE-03 t.27F-fl3 5.62E-03 1.241-03

AOUL r fink INOG P.. 7 1E-3 3.73.27_11F-031 3.SOF(Lt............31v 3 2.71E-03

AnflU; t TTALA 4.iPO 5.63F-0l 2.31F+00 1.q5F~-i) ~ 1.1*3F-Ot 231-o

(

(

(

(

(



0 EGinmNiONC MILL RIgtt A
MEISFT=tCALLUP. 76,-AO

CnPE:14110S0RFRVO (7/79) DATF l5/ItP/I
PAGE Nn. Q6

TIME STFP NtIORER 2, AFTFP 20 YEAR.1 nURATION IN YpS IS... 15.0

NUH9FP 10 fJAf4F=MflFST GrAZINC AREA yc .3Kfi* Ym -.6Km, za -.18.3m. DIST= .?KM. TRTYPE:1O

orC P

.TrOTAL ANNUAf DOSE CAn4P4ITTNTS COMPUTFD FOR THIS LnCATION, mRrEM/YR......... .-... ,,-,--,--.,-- .. .N~ ..... ....mfT --- -- .. ,--,----,.-,.,---,--,-..

A CE PATHWAY RI.flb ONE AVG.LIINrG LIVER X.I DNEFY R~rINC141

ItFA -4T INHAL- 2.tAE-Op 3.74E-Ot 2.29F+.00 .82F-03 8.4A-,02 2.3RFtO0
IktFANT GRO1ND 2.-IE-02 . 2.?2I"E-09 ?.212.-02.. 2.?IE-02 2.21E-02
[ MFA 4T UftLUO 2.20E-03 2.24E-03 .2.24E-03 202E-01 a.24E.03 2.24E-O3
INFANT VEAC ItIG. 0. 0.. 0. 0, 0
I KfF %14T AEAT 1 , 0.. 0. 0. 0. 0. 0.
I 4,14T MILK .. I. 1E-0 ,?.7PE-0t .. 2,1E-02 2.23F-03 2,UTE-O2 2.212-02

INFANT TINTALS 6.82E-02 6.71E-01 2.5.3+00 ?,84F-02 I.45F-Ol 2.42.F+00

ACE PATHWAY WH.iRODy nf AVG.XLUNG LIVEP, KINNEY YRONCHI

--------- ---,-------------.... ------.-....... ----------- ,-,,--------------- ..-------- ,-----------------.....---- ...

C H I)O INHAL. ;.18. -0? 3.7 4E- 0 2. -7Q9F00 i.H2E-0.3 8. 6F-02 9.328 .F 0
CH.It.u GROtIND 2.21E-02 2.2IE-02 2.21E-02 2.21E-02 2-,IF-02 . .2IE-02
C4ILD CLOUt) 2.?AE-03 2.24f-03. 2.2lE-03 ?.Z4E-03 2.2elE-03 2..24F-03
CHILD VE-. ING. 1.21E-12 .. 7E-01 .21 E-02 6.02E-03 0.93E,02
CH:LD MEAT ING. 1.,3E-03 2.08E-02 1.43F-03 1.27E-03 S:.qoE-03 1.4.E-03
r$H.L MILK mxU 1-.aE-02 2.RF-0ot !..o4EE-02 1.62.E-03 3.23E-02 1.44E-42
-------------------------------------- a---------------------------------------------------- ---------------------------
CHILD TnTALS 7.41F-02 8.O6F-01 2-.34E00 3..5t-E-07. Z...E-O1 Z3F+00

Ar, E PATHWAY . H .ofnnY HONE A.VG.LUNG LIVEP KIDNFY RRO'C H I
-------------------------------------- ---------------------------------------------------------------------------. -

TEENAGEP INHAL. ?2..IHE-OA 3.17E-01 2.PqE÷OO I.82F-03 A.ehE-02 0.3RF.00
TE.NACEP .qOUND 2.21E-02 P?.IE-02 2.at1-02 P..2-Ek-02 2.2tE-02 2.211-02
IEENAGEP CLIf.t) 2.24E-03 2.24E-03 2.24lE-O3 7..70.03 ?.14E-03 2'iE-03
IEFFAGER VEC.INC. 7.70E-03 I.11E-0 7.70,E-03 4.LI'E-0" 3.11.IE-02 7.70E-03
TF.ENAGER H4FAT [OG 9..lf.E-0• 1.312E-n 9.IIE-04 9.21E-04 4.53F-03 9.1E-6'I

TEEHAFP MILK !N9 6.. 55F-03 9.ItF.-02 6.SsE-03 R.51F-OG I..8_F.-02 6.5%E-03
.....--- ------------------------- -----------------------------------------------------------------------------

TFENA-GEp JOItALS 6.t3E-Oe &.J1F-01 21.33F+O0 3.24F-O2 1.67F-01 2.42F+00

PATHWAY b*.Hnny.OY HNE &VG.LUNG LIVFP KInNEY HROMCHJ
------------------------------------------------------------------------ ----------------------------------------------------
At;JL.T .IINHAL. •.IAF-fl 3.74F-01 2.29F+00 1.82F-03 8.86F.-O 2.3.+o0o
APO•L I (Za}H I . ,,!F.-O2 2.P.1F-02 .. . 2tE,,.O2 2..2lF-O? . 1'0 2.:21EF-02

A00'.i1 I Ct.It 2.20-03 2.2PE-0,.t ?.Z4E-03 ?.241F-03 2.2uE-03 2.plff.Ol
ADIJI T V F C' .I rt-ir.. R-..6F -O.AI•.PE -0 1 8.36F-03 £1.9?F-03 3.06E-(', j. 36E -03
AURLI #,FAT INC 1.29qF-03 1.ASF-02 .1.2AE-0 t1.27E-03 5.63E-03 1. 2F-03
AnmiJT MILK INC i.7:1E8- -. r15-02 2.71F.01 3.54F-04 h, 7F-O.A 2,7F-03

-------------------------- - -------------------------------- -I-.-F-- - -2.4-11F+00--
AnUILl TOTAl S 5.RsF -Oa? S.16F-0i 2.3?,F+OP 3..27F-02 *.~FOt 2'If



RE.GJCN=IINC MILI PONP~ f

NUM11FR II NhM~E=GAI.LliP

cflOE=t4tLnris.qEvo (7/791 PAGEx 14/12/81
PAGE Nn. 91

TIME STEP MtIMIIER 2. AFTFP P0 YFARS OIJRATIf1m IN *yv$ IS...* S5. I

K.2 -20.4104. Ys -1'I.81KN ZZ a0*m, r)ISTm 25..2x#. 7R.TvRVlo

U'

'eoCF'lqft ANNUJAL DOIE COMtAITMFNTS COMPUTED FOP THIS LnCATTOM. *NREFM/YP

ACE PATHWAY wH.soo0y HONE . AVG.LUNG . LIVFP XIONEY RRO .NCHII

-------------- ------------------- ----------------- ---------------------------------------------------
INFA14T INHAI_ 2.93F-04 M.z7F-03 2.76F-02 1.OF-OS .1.00FE-03 0.
INFAN4T GROUND t.2.IE-fO *t.23E-04 li23E-64 I .23E-04 1 .23F-ai 1;.23f-04
*INFANT CL.OUD) l.0-0 .?A-09 1.2?0F-09 t.20E-09 1.?OE-fl9 1,20ff-09
INFANT 9'.N.. 0 . 0. 0..0
ItJFAtJT MEAT INC~ 0.: 0 0. 0. fl. 0.
PNFANiT 9411K 1mv 2.OOF-04 2:60E-03 2.OFl0-04 *t.68F-06 5.17cm0@ 2.00E-04

INFANT. TOTALS 5.76F-m0A 7.00fF-03 2.73F-62 1.35E-oO 1.67F-01 I.?3F-O4

ACE PATHWAY wv.Ro*Y 1`OME AVC.LUNG LIVER wIDNEy RROMCHI

CHIIlD INJi-AL. 2.53E-04l 4.27E-03 2.70E-02 1.67F-os I.OPF-03 0..
CHILD GROUND t.23F-oa 1.pmF.oa 1.23*E-fl4 1.23E-04 I.?3E-04 t.23E-04
cHILDJ CLOMt) 1.20,F-09 1.20E-09 t.20E-09 t.2.oP-09 I .20F-09 1.20F-09
CHILD vF.ijNaG* 9.IOE-5 I 1.48E-03 9.14E-05 4.52E-04 ?.4AE-04 4.ILIE-bs
CHILD MFAr. ING 9 .AlE-06 1.46E-04S 9.11E-06 *9.SIFE-07 2.55E-os 9.IIE-06
CMItIn MILK 1MGir I.IME-04 1.9tE-03 I.IAE-oll 1.21E-06 3.IoE-0A t.IRE-04I

CHILI) TOTALS 5.9SP.-D0i 7,.93E-03 2.74FE-02 1..40F-04 I.7if-03 3.41F-04l

.AGE PATHWIAY NH.AODlY RnmF AVG.LU NG . I-VER KIDNEY IIRONCmT

TFENAGER INHAL. 2.53F-04 4s.27F-03 ;2.70F-02 I .07F-05 I .Olf-03 0..
rFEMArEP iRnOIII t.23E-OJJ 1.23E-04~ t.23F-0J *1.23E-44. 1023E-04 1.2317-04l
TFF.MArER Cl~fltH t?-0 .20F-Oqf 1.20E-O .O-09 t.~0-QI2ofj-oQ t.20E-09
TEENACEP VFG.ING. 5.17F-05 8.32F-04 93.17E-05 3.39F-06, 1.4hE-0'J S.17F-05
rEEýIa~lf. MEAT rtsc. 'i*JjF-11 A~ta-os 5.11F-04 ts.QIE-f7 I 9PE-0S 5..IIF-,06
fEENACEP M'ILK IH4G 4. 7RE-0.9 1 .66E-0 4. TAF-OS 6.38F-017 I : -1-04 '1I.711E-0

--- --------------------------------------------------------------------------------------------------
TEFNAUA TITALS . '6ROF-01l 6.*AF-03 *..42E-02 1 .30F-04 1.52F-03 .2.21F-04

AFPAT.HWAY wH.GADqy ~ ftnm AVC.l.UNG LIVER KIDNEY MknfImCH
----------------- -------------------------------------------------------------------------------------

Afl'JLT IINHAL. 2.453F-64 £J.??F-03 ?.,70F-02. .IO.-0 1 00F-01 0
AllUl GIOlN .2AF-')I 1 .23E-04 1.23E-64 1.23F-04t I .t'.e-o 1.23F-0I*
A nil. T cL-ofi i.20E-lo9 t.2nE-f9 I.PAF-nq* t.20E-OQ 1.20F-09 1.20E-09

A DUL T vEG.Imrf. S.I.IE-O5 8.1-4 9.41F105 S.0-6 as-* .1IF-OS
a N EAT ING 6. 11F-0t4 t.n2pý0a h.AAE-Oh Q.55Er-0. P.0217-05 61.'JE-06

------------------- ------------------------------------ --------- ---------------- ----------------------

l.DIJkJT TOTAlS 4.5IF-0fl 5.61F-03 P.72E-O? 1.3AF-04 t.40F-0.3 1.9AF-04



(% REIrfN=u11t4C lLt *IUtN q~
MET84Fi~rAi~jJP, 76-810

NIJMRFR 11 NAMqF:~At;,LIIP

cnnE:*4TLDOSREvo (7/79) DATE* 15/12/81
PAC.E Nn. 9A

TIME STEP NUMRER 2, AFTER ?0 VEAPS flUPATION IN YPS IS... 15.0

Xs: -70.4KM. Y2 -t4.8KM, 7:- 0.0W. OJSTU 25.?KMe TR't.YPF:10

Ct

co

TOTAL ANNUAL DonsE cU~mm4TMENTS cnMPUTED FOR THIS LnCATITOR. HRVWM/YR

A GE PATHWAY 14#4.96Dy RnNE- AV(.'.UNC LivER KIDiNEY PRONCHT

INFANI INHAL. 3.10F-04 6.321E-03 2.76E-02 5i.33F-014 .2.71E-0'3 A .78f-ol
INFANT GROUND I1.9i.E-0.4 1.96E-04 1.96E-04 1.96F-0u 1.96E-04 1.96F-04
INFANT CL , UD 3.t2E-03 3.12F-63 3.12E-O3 3.12E-03 3.12E-03 3.12E-03
1HF ANT VEG.1INC,. 0.!0 0. o .0
IWF ANT MFAT iW,~ 0.1 0. 0.0. 0. 0
INFANT MILKý IUG 2.42E-04 3.36E-03 2.42F-04 ?74F-04 1.36F-03 9.M2F-n4

10.FANT. TOTALS 3.87E-03 1.30F-02 3.liE-02- 4.12F-03 1.32F-0:3 1.81F-01

AGE PATHWAY wH.POI)Y RONE AVG.LUNG LIVFP. KInNEY ARANCHI

rHILD INHAL. 3.19E.-04 6.3?E-03 2 *7&E-02 5.33F-04I 2..71E-03 t.78E-0I
CHILD GROUNDo 1.96F-04, 1196F-0I 1I.96E-04 1.96F-04 1.96E-04, 1.96E-44f
CHILD CLOUD) 3. 12?-0.1 Aolpe-03 3..12E-03 3.12E-03 3.12E"03 1.12E-03
C41LD VEG.PJG.. 2.IIE-0' 3.A7E-03 2.tlE-04 7.20t-04 2 42E-03' 2..IIE-'
CHILD) MEAT 1MG 3.52E-As 6.66F-04 j.saE-os I.56F04d 4:96F-04 3.5S2F:0045
CHILD $,MILK 11,1 1.52E-0,4 2.56F-03 .1.52.E-0,4 1.qE-0L 4.09E-04 1.52F-04*
------ --------------------------------------------------------------------------------- I---------------

C.HILD TOTALS 4.033E-03 1.68F-02 3.t5F-02 15.92E-03. 9.84E-03 1.81F-01

AGE PATHA4AY wjq.ROIIY O INE AVC-LIONG L IVER KlnNFY ssaNtNHt
---- ---------------- ------------------------------------------------------------------------- -------

TE.ENAGER I NNAt. 3 19F-04 6.U.)F-03 2.76F-0O2 5.33F-04 2.71F-03 1.7AF-01
TEENJAGED Omfliro .1 96f.-Ofl t.!6-04 t.94E-04 1.9&E-Ob iý9&e 104 1.696E-o'1
TEENAGER CLOMd) 3.12F-03 3. 1 E --03 3.17E-03 3.IZE-03 3.12!E:03 312,E-63
IF TENAGEP VEG. 140. I.tsE-04 2.33E-03 1 .18E-w04 5.*9F-f04 .%$ E,- 03 1.IFiF-04
* EFNAGEFR MEAT Itir. t.9QE-ar 4.02t-64 1.43E-05 l.t3E-flR 3.79E.-04 1.93E-os

TFE~r-Q ILK ING 6.1flE-o5 I, 06F-03 6.16OE-115 U,05F-44 S.OAE-04 *6. 1 E-05
----------- ------------------------ --------- ---- ------------- ------ -------------------------------

TF*FNAGF*R TOTALS 1S.3V-43 1;34F-07 3.IIE-02 4.5J9F-03 8,AE.F-03 1.81F-01

PG PATH#A Y vt4.Pn00Y AONE AVG.I UNG LIVER K IDNF Y ROnýCHI
-------------------- ----------------------------------------------------------------------- ---------

A PUL I INVAL. 3.19E-04 6.32F-03 2..7fi;F-')? S.A30-04 2*.11F-03 1.70F-01l
Ar~ilT IRIl 1.40 .96E--04 I.Q6E-04 I. 96F -0,4 1 I. QE-014, 1.96E-04

ADIJA T CLOW) 3. 1?f-ol *.t.?F-03 3.12E-03 3.1.2E-03 3.12E.-03 3.12E-03
A~uIT VE.IUC 1.?IE~fU ~ .. AE-3 *121F.fl'I 5.79F-04 I.AOF-03 .1OL

ApUI.? MEAT 149 ?.%4fE-05 5.74F-641 ?.S"E-OS 1-ssf -04, 4.11F-04 2.S4E-OS
AmiI. T I L.t' ITfir 2.34F-05 4.21F-04 P.Alit-0 'Is .36F-05 1.90F-04) 2-ASE-os
----------------------------- --------------------- -------------------------------------------------

A~uILIVITALS 3.3AOfl nj 4 . F'? '.62F-05 a.'SPF-01 t.AIiF-Ot

0

()

C)

0

(j



I

RECIfl"=Ut4C MIL11 RUN Ai
METSET=0.ALLIP,' 76-80

CnFlDE4LDonsRE-Vo (7/19) OA7FE IS/12/141
PA49E NO. 99

TIME STEP 1I'MRFR 2. AFTER P0 YEARS DIIR*AT:flN TO YR4 IS... 15.0

NUMB3ER I? NAMFZRPPJ'4GSTFAfl TR. PARK ic -6.3XM, Vo -7.7KM. Zz -48.8M. DIST= 9.9mM, IRTYPP.u1O

4 0.CPH4i:QO ANNUfAL 66SE COMMITMENTS. COMPUTED Fnp THIS LatCAltmI MREM/YP

.AGE PATHWAY li4.pODY RONFP AVG.LUNC. LIVFO KIDNFY RonNCHT

INFAMY P4HAL.. 1.0FlR-63 S.IQ1E-.02 3.2.9F-Ot 1.17F-04I I.?2?-02 0.
INF~ANT GpAUMOj 1*.119F-05 1.a9E-63 IA9qE-o3 t.09E -d )3. 1aqE-03 1t.49E-03
INFANT C0110 1.4t6E-0)8 1.Ii&E-08 1.46F-08 I .116E - Of. 1.46E-08 t.46P-o8
ImFAMT VFG.ING. 0. 0. 0. 0. 0. 0.
INFANT MEAT ING. 0. 0. 0. 0. 0. 0
IMFAMT MIL K iNC 2.47F-03 3.16F-a? 2.42E-03 t.4?E--05 6.64E-03 2.42F-03

INFANT TOTALS 6.99F-03 8.49E-O*? 3.33F-6t, 1.62F-03 2.03E-ý02 3.91F-03

,to

AGE PATHWAY WH.BplnY RnmE AVG.LUNG It.VFP XIfn"Y BRONCHT
-- -- - - - - - - - - - - - - - - -- - - w - - -- - - -- - - -- - -,-- - -m -- - - -- - - -- - - -- - -

CHILD INHAL. 3.ORE-03 5.19F-02 3.2QE-01 1.17E-04 1.2?F-02 0.
CHILn GROtIND 1.49E-03 .1.,'9F-03 1.4QE-03 I.49E-03 I.AQE-03 t.49F-O3
CHIL) CLOUD 0.4&E-O8 I. fAE-04 t.a6E- 0A I, 1,46E,-08 8. 46f-0.8 1.46E-08
CWILD V.EG.IN. I N110F-3 I .79E-0:2 I..I o0E-04 3.95OE-05 2.Q:7E-03 1.IOE-O3
CHILI) MFAT ING 1.09E-tba 1.76E-03 1.o09E-oA 7.99E-06 3.0OE-04 j.09E-0a
CHILD MILK 114 l.E.OE-fl3 2.'3.E-0P. .1.a.pE-03. 1,02E-05 3.70E-03 1.4*3F-03
------------------------------------- --------------------------------------- a ------------------------------ o--------------

CH i. TnTAL." 7.21F.-03 9.6.F-02 3.33F-0 1.67E-03 2.07F-02 4h.13F-03

AGE PATHWAY WN. onY A .n*tE AVC.LIING LIVER xtIDNEY RslNCHI
---------------------------------------------------------------------------------------------------------------------------

tFFNAGER YNHAL. 3:. ORE-03 S.tQF-02 3.29E--0| I. 7f-(14 I.22E-02 0.
TfENArER GROuNo t.49E-,03 1.9E-03 1.49E-03 I.49E-03 - 4qE-03 I.ogE-03
TEENAGER CLOUjD |. 6E-0A .1 . R6E-08 1.aGF0 " .46EF-08 1:.6E-Of| i.M6E-0A
TFEf4ArF. VFc. ING.. 6.2F-04 t.0OE-02 6.2it-0A4 o.8bE-O 2.34E-03 6°91F-04
T EftI• A C F MEAT I•N 6.ORE-f•5 .9.7X.E-44 6.01E-05 5.82E-06 .32.E-04 6,OBF-05
TF.E'4Ar. ATL1 ML NI 5,7hE-04 .2.Eo,-03 5.76E-04 S. 37.E-06 2.1?E-03 5.76E-4l4

----------------------------------------------------------------------------- I -----------------------------------------------
TF.14ArEk TnTALS S.R3E-03 7.36F-02 3.3?E-01 .6SF-03 I. AF-A? 2175E-01

A4GF PATHWAY NHw inY. PONE AVr..LOfMrG LIVER K I )4FyY IiRNC•I T
-------------------------------------- : ----- ----- ------------ ---------------------------------------- -----------------------
AlI)IlT I NHAL. 3. ftFE-0 A 5. 19F-,O? .329F-01 t.171.-04 1.22F-02 n.

A.0tI.0m 1RuN .49F-03 1.i.4QF-as 1.qQ4Fz-03 1.49F-03 1.49E-03 I .49E -03
AOULj, I CLOUr) .fl'ýE oft I * 46hE-09 1.flE-OA 46 OA-0 1 ''6E-08 I tI6E-08
A0.1L7 VFG. ING. 6.1IE-o'i 9.AhF-n3 fi.I-0 5.16F-09 P.ZAE-03 6. 11 F-0L
001J~ t mFAT INC 7.i43F-fl5 1.22F-0; 7.63F -or S1..04E-06 2.84F-04 7.63F-05
Anffl T itiLk INC. 2.16.F-04I 3.I5RE-dI3 2.1A-E-oq 2.?IF-04 7 .8SF-04.hE

----------------------------- ---------- ; ------------------------------------------------------------------ -------------------

Art,jL r TOT ALS 5.I8f-'(13 6.79F-02 3.31F-01 l,65F-113 1.70F-02 2,40F-01



~' REGIO*J:IINC. MIII RIJN 0 cnI1EuMtLDnS,REVO (7/79) DT:15/12/81
#4E78FT=GALLUP. 76-6.0 PACE Nn. l0o

o TIME STEP NUMtRFR 2. AFTER .20 YEARS DUPAT TUN I N YRS TB... 15.0

*NUVARFR t? NAMF=SPP I !G3 IFAD TR. PA RK W2 -wh.31K#J, Y= -7.i7K(M, Zz -4118.R, DITS. 9.9KM, IRT-YP~cIO

TOTAL APNIIJAI D)OSE C01414TMENS COMPUTED FOR THIS LOCATInN, MRFMH/YR
........................................................................................................................

A GE PATHWAY Ww.poDy AVINE AVII.LING t LI VF KIDNEY RRONCHT

INFANT. INHAL. 3.10F-03 5,2AE-62 3.29F-01 3.43F-04 *I.M9-02 2ý.5SF-0l

INFNT.GRiuND 1.69E-63 1.69-3 I.691E-03 t .69F603 1.49E-03 .9E0

I NF ANT CLOUD 4.21F-03 .4.2tEi-03 4.21E-03 4.. 2 1 E-O 4.210-01 4.21E,;03

INFANT V.E.G.-ING. 0. 0. 0. 0. 0. 0.

INFANT MEAT ING *0 * .* 0* 0.;

I INF AU MTLk I'4o P.4,4E-03 I.IqE-02 2.44F-03 1.32E-0a 6.97E-03 2 441.-03

jNFANT TOTALS .14E-02 9.06.E-02 3.318F-14 6.37r-03 z.SRE-02 2.63F-01

AGE PATHWAY wHRonOY ROME AV4.LUNt, LIVER v I NE Y oROncHI

C'CHI. LI INHAL. 3.11F-03 5.2AE..0Z 3.29E-01 3.43F-04 1.29E..02 2.SSE-0l

CHut.D GaOUND 1.69F-03 I.:69E-03 1.*bQE-03 I 69E-03 1.69E-03 1.69F-03

CHILD CLOLD. 4.21E-03 41.21~-F3 4.-03 4:21E-0.3 4.2if-03 4.21E-03

CHIlD- VErG.ING. I.ISE-l3 I pig -.0-2 t.15E-03 347F-6O4 3.90E-03 1.158-03

oCHILI) HEAT ING 1.20F-04 1 .9 SE-.03 1 .208-04 7.S2E"05 5.048-04. 1. 208o-01

CHILI) MILK *IMGI 1.1448-03 .2.1SE-02 1.448-0o3 9.SA8..OS 4.02E-03 1,488-03

*CHILO InTALS 1.178-02 1.03F-01l 3.38SE-01 6.16F-03 2*7?E-02 2.63F-01

AE;E. PATH4WAY wil.noDY :ROME AVG,.LtlKG LIVEN KIDNEY RRONCHI

TEF1I-4ER IA4HAL. 3.11F-03 A.8- .ZqF.-ol 11.43F-04 ,.aqE-02 2.55F-01

I FF.'JArfP f~(manjNf 1.6aJE-03 .1.60E-43. 1.69E-01 i.E.9F-03 I.69E-o3 1..69E-03

I TEENAEr C tloD 4.?tE-03 4.21E-05 4.218t-03 4.2tE-03 4.21IE-03 4.21E-03

TEENAGER V EG.ING. 6.SOEO04 1.01E-02 6.SOE-0
4
1 2.56E-04 3.07F-03 6.508-04

*TEE14ACER ftEAT ING b.70E-OS 1.11E-03 6.70E-0.5. 5.MLIE.05 3.888-04 6j.?QF-0S

TEE.NAGER. MILK Inn 9;.81E-04 9,59E-03 5.S18-011 5.06E-05 2jW6-03 S*81F-011

tFFNAr.EQ TOTALSl 1.03f-0l? 7.988-02 5.37E-01 6.O-3 .2.05E.02 2.62Fwo1

AGE PATHWAY WH.RC1DY ROME AVG.LtUMG LIVEP mIflNEY RNH

A00L T INHAL. 31,8I--0 3 5~R02 3ja9E-0I 3.43F-041 1.24F-02 2.558-01

AD'ULT GotilNn 1049F-03 t.6QF-03 .1.4QEro03 1.69C.03 1.h98-03 1.69F-03

O 4LTCOW';.~t E-03 ýl-l 4.218-03 *11.PI-03 8.218*4)4 ZF-3 4.211F-0 3

A0111- tF.IG 6.4IE-04 .1.96f-0? 6.41F-04 2.79F-04 2.98F-01 6.,418-04

A DIJI.T f48A PIING R.4cSE-05 1. 4.P0-O3 S. 85E-AS 7. A"C-os '.14E-04 A 84SF,-05

co Alitt. I mi11K 1114 2 . I9E-04 3.548-05 2.19E.-04 Re108-05 0.37E-04 Z.198-04

At-ITnTAL.9 9.45F-03 7.E11'%F02 1.36f-o1 hi.&IIL3 Ž.31Iý-op ?610

C.



(~PEGTOnmtIMC MN LL PUN 9 CODF:;MlLDfl3,W#EV0 (7/794 DATEz 15/1P/Al
MET8ET=GALLUP~q 76-RO PACE NO. 101

TIME STFP NtMt4REQ 2. AFTFQ PO YFA08 DURATION TN YPS IN... 1540

NUMBER 13 NAHEFtIAVA.10 GPA7JNG ARFA f: .71tm. Yu **7KIM Za 0,4m, nJiql 1.01(m. IRTY.PFZ10

- 0CFRl@0k ANNUAL AMSE COMMITMENTS COMPUTEDFI) I1P THIS UIJCATIflN. MRFM.YR

0AC-E PATH4WAY WH.Rilr)y AnNE. AVC.L.UNG LIVER KXONEY BRONCHI

INFAI-IT INHAL. .~E0 2.60i+O01 1.k~E+ot R~IF-02 6.bSF-0.1 0.
C IFANT GROUND 8.27E-02 8.27F-02 8.27E-02 6.27F-02 8.21F-oa A.27F-02

INFANT CLI1UD 7.41E-07 7.01:E07 1.41E-0? 7AI1F-o7 ?.41E-07 7.'41E-O.7
IN4FANT VFG.IP*G. 0. 0. 0. .0. 0. 0.
INFANT MFAT IN4 0. 0. 0 0. 0. 0.
IN4FAN*T MILK INn I.75Ea01 2.1,7F+00 1.7 SE-01 ?.20F-02 U.?lf-o1 1.75E-o1

---------------------------------------------------------------------------------------
C' ~INFANT TOTALS 'A.lfiE-0 5.00 40 l.0 .1 003-1IlFAOZ5E0

AGE PATHWAY "HH*fIfDY RONE: AV,.LUN4G LIVER kIDnNEY V ONmCHI

C41LD IlJHAL. 1.61E-01 2.BAOE+00 1,67F+0l1 1.I 2 6.65F-Ot 0.
CHILD GROUND1I 8.27F-42 B.PTE-02 A.27E-02 8.27E-02 .8.21F-02 6.27E-6l2

CCH4ILD CLOUDo 7.4IIE-07 7.4I1E-017 ?.41E"07 7.41F-07 7.41E-07 1.MIE-07
CHILD IE.G 1OIOE-01 1.05fE*0I0 AC.OE-01 S.QLIE-02 3.38E-01 1OE"fI
CHILD MEAT ING 1*22E-02 1.70SE-01 1.22E-02 1.25E-02 5.32E-0? t.22E-0?+

CCHILD MILK ING. 1.17E-01 1.64F+00 t.17IE-01 I.59F-02 2.51E-01 1.17E-01
---------------------------------------------------------------------------------------------------------------------------
CHILI) TnOTALS 4.73F-01 fi.14Fi0f 1.70E+ol* IB-D 1.39F.O06 3.13F-Ot

ACE PATHW4AY WH.Ro1Dy RulNF AvO.LUNO LIVER xynNEY r'#fnmCHI

*TFFNAGFQ INHAL. l~I E,-ot 2.00f+00 1 .67E~o01- 1.81F-O? 6.6sc-01 0m..
T F F MAG F.Q B.2?E-02 11.27F--02 A.27E-02 8.27E-02 9.27F-02 8.27E-02
TkENAGER CL0110f ?. (I 1+-07 7.'IIE-07 7.4tE-07 7. 111F-.0 7 7.4IE-07 7.41E-07
I TFFI1AGEP VFn. ING. 6.'2Ef-o2. 4.36F-01 6.5?E.02 4.*31F-02 2.67E-01 6.SE-02
TEE'JArER M~EAT ING 7.96E*-03 t.13E-01 7.46E-03 q.O"E-03 4109E-02 7.96F-03
rFENArER mrLM ING S.46E-P? 7..UaE.Ot S.'s6E-0? 8.39PE-03 t~ale-o05I6F0

TF*ENACF.R TOTAL4 3.71E-04 4.67E+00 1.69F+01 1.E.3F-01 1.24F+60 2.10F-01

*AGE PATHWAY ý.4oijqftv BomE A~'C.LIJNIG LIVER KIONFY unANCHI

AntUI:T INHAL. I.A6tE-o1 2.80EeI00 1.61E+01, I.RIE-02 6.6SE-oi 0.,
*AUiL T, GRIIIND 8.,27E-o? ft.ATE-02 R.Z7E-02 fi.27F-02 8.2TE-o? 82F0

AntUllT CLOJ1 0 7.41E*-07 7.*4lE-07 7.41E-07 7.'atF-07 7.41E-07 7.41F-07
AD)ULT VC4,.I"t.. 7.20F.-02 1.0OIE+00 7.20E-02 4.8,;-62 2.64E-ol0I0-l
A nlle. T MFAT f4lC 1 . I Y."? I . f?F-O1 I. 1-)I.25F-02 4.OAE-0? 1.13E-02

ýADULT MILN TN ?..fl1-6a ýS.0Yu--0 ?.3aE-qa 3*i*OF-.0I3 5.24F-6? 2.30F-02
------------------------------------------------------------- I -------------------------------------------------------------
AnADIJIT TflTALS. 3.SDF-fl iI.3fF+of 1.E6qF+01l I.65F-ol 1.I1*F+00 18F0



REGION=IINC MILL Q114 A MOOE-[4LDfS.REVO (7Y791 nATEM 1/1121I1
MET6FT:GALLUP, 7h-R0 PAGE NO. t02

TIME s8iP NIJMRFP 2. AFTER 0 YrEARS OUPATyON IN YPS TS... 15.0

• NUREP 13 NAM•E='AVA.tnf GrApAN AREA Yv .7kM. YX .7KM1 1= f.bM' 01ST.a 1.OKM, I.RTYPEaO

TOTAL Ai40AL nS(E COMmTTMENTS COMPUTFD- FOR THIS LnCATTN. MREMYR-- ----- ----- ---- --- -- -- --- --- -- --- --- -- --- --- - ........ ... ... ... ..
'AGE PATHWAY. 11$.FinDY ýROFl AVG.iLUNG L. LIVER, K IINE Y ARONCHI

INFANiT INHAL. 1.61Fe-0*1 2.8of+0O* 1. 6?F7.0 1.BF-o? 6.65E.-01 2.2OE*01|1IFANT C. noto t~qfF-ot t.91-I .|E-Ot 1.91E-Al 1.9!EOt |,4|E•OI

0 INFANT CLOUID 8.07E-02 4.07E-02 4.07E-02 LI.OIE-02 4.07E-G2 4.07F-02
IIFA14T VFG.P40. 0. 00 0. 0. 0. 01.
ýI'FANT MEAT INGC .0. o , 0. 0. 0.

C INFA61T mTof INC 1.74E.01 2.12F400 1.75F-Ol 2.21f-02 4.2iE-Ot 1.7SF-al
----------------------------- --- - ----------------------------------------------------------------------
INFANT TnT&LS .5.67F-01 5.ISE+O0 t.71FOt 2.72F-01 t.32•00 2.2&F+01

AGE PATHWAY wH.RnDY AnmE AVG.LUNG LIVEP KINNEY f;RONCHi

CHILD IN1AL. I. &AE-OI 2.AOF-00 1.7IE-.RI[.E-O[.2 6.69F-Ot 2.?i.0.1F

CHILDi cLoth) ,.07.E-02. 4.07E-02 " .O.aEt-O. 4.07F-02 .4.07-E-n2 4.07F-02
O CHILD VFG,.INi. 1.OOF-01 I,05EO0 1.OOE-01 5.9SE-02 3."RE-01 |OOE-ol

CHILD :MEAT ICG t.22E02 1.7E-01 1.22E-02 1.25-0 S.13E-02 .E-02

0b C4 It.0 MILK 1NG A. 1.7E-41 t-.6U0.+0o i.ITE-.0 1.60F-0? 2.51E-01 1.17E-0O

CHILO IOTALS 6.??E.ot l.29F+00 1.72E+01 3.38E-41 t.FE+oo 2.2SEtO0

A rG. PATHWAY WH.BoOy snmE 11VG.LIJG LVF P KIfNEY sRONCHi
------------------------------------------------------------------ m--------------------------------- ------------------------------------------------

IFEhAAEf INHAL, I. 6t.E-01. 2.86FE+0 .147Ft0l1: .aIfE,-04 6,6E-0l 2.20F4(t.
O .TEENIAGER rRI!r•t .l r).91E-| .E-O1l 1.91hE-Ot I.Wwot I .1 F-AI 1.91E-Ot I.91F-0I

TEffNAGEP CLtOD 4.07E-02 4.. OE-02. 1".07E-02 11.07F-o2 4.07E-02 4.07E-02
TFENAr4l.q v VEr. .I w. .6.52E.02 9.37E-ol 6.SPE-02 ".13"0? 267E.01t 6.S2E0O2

TEENAAER KFAT ING 7.9&E-03 I.I3E-01 7.Q6E-03 0.09F-03 E.OqEeOp 7.96E-03
TFEmAnEo MILK INC 5.46E-O2 7.4f0-01 " S.46E-02 R•.AtE-0 1.41E-01 S.46F-02

F IEFMACER TOTALS 5.20E-01 iA.42+00 1.71tfo4 3.1F-nlI t.3$F+oo0 2.2Fv+01

AGE PATI44AY V14.RAnnY RfnwE AVC.LU•JG L[VFR KIDNEY OI4I(MCN.....--- .--- ..-.-- - -- - - -- - - -.. , . . . .. . .. . . -- --- '- --- ,.,- - -- - -- -----------.-.. . .. ,. . . - .-- ---- ,--
6,•1tt I• llt.-ISIF-.oI t 2.:AOE+OO l..6 17E +0! : 6I-O .65F-05 2.20F+01

AI~ r 1i~ .9+:E-O| .91 E-0:1 ! .91 E-O0. I .9.F-O| I I 9l-6t, |.91E-01

O AnlIL I CLtljUn 11'.07E-02 4.07E-0o 4. OTE-02 4.07F-02 407fE-02 4.07F-02
AnuLT VGC.I NG. 7'.20F.--hi I.ln .l01 7..20E-02 4.W6-02 .2.6E-ol .7.20E-02
A')JL.T MfAT fair 1..1|3E-02 IAF-hOl 1 .1WF-op 1 .25r-02 S.OQE-02 1.13E-o?

0 .Mt. MTt.K 14S 2. 3oE-n•F 3.aTel 23fnF-oP 3.501-03 S.ZSE-02 2.,OF-02
---------------------------- ---- --------------------------------------------....---------------------------------

Anit I TOTALS 4.0F-fl 4.5%F+O 3.7nF-01 3..lQF-01 I.?6F+0h 2.23F+01

(



(7

2 IEG•IflHf:IlC MILL r1MN A
METSFT:r.AI..LUiP. 76-80

C•

C00Ff)'I!1008,RQEV0 (T/7q) DATE* 15?
PAGE NO. 103

TIMf STEP NtlRF.R 2. AFTER 20 YFARS rlURATInN vi YPs IS... 19,0

NUII'BER I
1 

NfAHF=NEXT MEARfRT RFSTIHFN Y= -. 0vM, Ya 1.3KMI Zs 12.ZM* OtSTt 1,3KM. TQTYPfclO

I4CFRIoo ANNUAL P$SE COMAITMENTS CnMPUTED FOR THIS LnCATTON. MRF4/YR

AGE PATHWAY WH.MOOY ROnE AVC.LUNG LIVFR KInNEY PRONCHJ

I NFA•N TNHAI.. 2.31F-01 3.89E#0o 2.06E+01 9.0O6F-05 9.t2E-Ot 64IF AN I GROI1NO [t EO .J•EO. l En ,1t2E-0O! tE0 . g-

INFANT CtOIUD 1.09E-06 1.0oE-Oh 1.04E-06 1.09F-06 .1.OQE-06 1.09E-Ob
INFANT VEG.J:NGO 0. .0. 0. 0, 0.. 0.
IMfANT HFAT ING 0. ,0 0. 0. 0. 0.
puF&NT MILK ING l.83E-oI 2,38F+00 1.81F-0I1 1.73E-03 %.0l0F-01 1.3E-ol

INFANT TOTALS 5.:?E-0| b.3AF.+O0 2.OQE÷1 i.23F-01 I.SEtO0 2.QS;-Ol

C,

C

(A)ow

9,

AGE PATHWAY WH.BOnY HOnE AVW.L004 LIVER KIDNEY "RRNCHi

CHILD INHAL. 2.31F-01 3.89E÷00 9.46E+0I 9.06F-03 9.12F-01 0.Ct•it.0 GROOND - t.leE-Ot [.tE-0t I . 1;-0 1 1.tF0 lot•-,ol t.1c-Ol

CHILI) CLUtil) 1.09E-06 1.OQE-06 t.OE-06 .09f0-o& 1.0QE-O& 1.04E-06
CHILD VEG.ING. 8.3af-02 1.35F+00 8.3RE-02 4.65E-03 2.2PE-eo R.38E-o2
CHILD MEAT ING 8.37E-03 937E-03 .80E-.04 .37E-02 8.37E-03
CHILD MILK ING IOAE-0I 1.75E+00 j.nAEol 1.25E-03 P.8!F-01 1.ORE-01

CHILD Tr)TALq 5.113f-OI (.?*0 .2.49E+01 I.28F-o1 I.5,"F.400 3.IF-o1

ACE PATHWAY WH.RODY RnME AV.LUNG LIVER KxTNFY PR4INCHI

IFVMACAFR INHAL. 2.31 f-ot 3.89E+00 *2.'*6E.0i 9.06F-03 9112F-01 0
TFENAGER GROtIN 1.12fE-01 1.12E-61 l.t?E-Ot 1.12E-01 1.12E-01 1.I-E-O1
TEEMAGER CLOI) 1.0QE-06: i.OOE06 * .09fE-06 1.OQE.-ofl 1.04E-06 1.OOE-06
IFeIArF-p VFG.ING, 4.75E-0a 7.63E-01 4.75E-02 3.J9F-n3 tAFl-01 '.75E-02
TEENAGER MEAT IN4 ',7OE-ol 7.4AE-0?2 4.70E-O3 7.12E-04 I.R3E-02 '4.l0E-03
TEfFAGLR MIL.K lUG '.3qEf-o 7.0fE-Ol . .39E-OP 6.57F-44 t.0OE-OI 4.39E-02..... .-- *---- .... .......- ---- 0-- .. ..... --....... -,- -'----- ........ -- - ................ ...... " " '" .....

TFEENAUQ 1OTALS '4...4-0-I S.54E+0:0 2.'IF+01 1.26F-ot 1t.34E00 2.08F-01

AGE PATHWAY WH.*4n0v RAE AVr.L(ING LIVER vTnrEY ARIINCHI

ADULT INHAL. Z.UE-ot 3.gQE+On Z.46F+0÷ 9.OhF-O3 9.12E-0I 0.
ADU.LT GrpnoND IE-0I I.1?E-0l t.IpE-O| I.12E-nl 1.12E-01 I.IPE-01
ADULT C.nID u i.09-A 1.OQE-06h 1.0qE-0h IAQF-06 t.O9E-06 .. OQE-06
ADULT VEG.ING. 4.7oE-02 .5.7:E-02 8.4'E-03 1.79F-O1 .7OE-02

anH- EAT ING~ 5.0'4E-03 4.144E-02 S.941E-03 4:143,F-04 i!.?'JE-f2 S.9'4E-03
AnOt IT '4TLK ItNG t.I F-op 2.64E-01 1.6&F-02 2.7M-oa 5.9OE-02 I.6hE-n2

---------- ----------------------------------------------------------- I--- ----------------------------
ADJLT tOTALS ij.t2E-ot 5.IIE.0O 2.48,F01 1.Z26F-01 .29F+00 I.8IF-01

i

0

lp

9

0



C~REaIOnmuNc HITLL PU A C00F='AJLnfl.Rfv0ý (7/79) DATE=5i~A
METSFTmGALL'JP4 70A-9O PAGE NO. 104l

TIME STEP NIIMtRER 2, AFTER 20 YFARS OURATif' 7W YR y ?s i... 15.0

NUIMBER 14 NAMF21f XI NEAREST RF.¶II1EN We~ -.OKN4 yu I SR 04,. Ze 12.2?W. DISTz 1.31(4, T'RtYPE:I0

I6T AL. 40NIuAL DflSF COMM1'TTMENTS. frUMPUTE9 FfrI THIS LflCATtflN. mRFm/Y#

AGE PATHWAY. viwHRonY Rnfl'F AVrL()NG,: LIVER KIDInEY AROiNCHI

INFANT INNAL. 2. 3 If-0 3.RQF+,08 2.16F+01 9..19F-03 9.12F-01 1.10F+01
INFANT GROUND 1.Z7E-0l t.2TE-D1 1*2TE-01 1.27F-01 1.27E-01 t.12 YF-0
INAUJT CLOUDO Ll.AIF-t? .4.A IE -0l ii.6I-02 il.81,E02 4. A IF 020 0. 6:1 -02
INFANT VFG.ING. 0..0 0. 0. o.. 0.
INmF A NT mEat INC 0. 00.0eINFANT M ILW INS l.A3E-ol 2.S3AE,00 1.a 3E- a I I5IF-03 5.00E-01 t.83E-01

-------------------------------------------------------------------------------------------------------------- -----------
I NF AN1T TOITALS 5.81FO-6l 6.,44E+00 2 r0E+0l 1.67fEot 1 .5,nE*0 1.-33F.0I

hrE 0At.HwA-Y WH.8vn'Y 9ntl'E A£VG.LUNG LIVE-R wInNFY SPONCHT

' CHILD) INHAL. 2.31F-ol 3.89F0oo Z.46Eilll '. 1.90.- o 9.t2f-01 t430Fl+01

CHILD CRomm t.27E-01 1..27E-01 I.27EI-01 t.27E-0I 1.2?E-01 1.27F-01

CHIl D. CLUPID 4+.SiE-02 4.Ate-02 4.41E-.62 4.1.RE-02 4l.81F-07 La.RIE-o2

0CHILD VEC.I MG. *8. 36E-02) I 35F+60 a. 31w-02 4.64F~-03 2.2AF-0I 8.38F-02

* CHILD NE.AT I-f+G S. 7E-m03 1.3dIE-ot R.37E-03 1.02F-03 2.38E-02 8.37E-03

C141LD MILK !ING 1.08F-bCl I. .75E*o0 1.08E-Of l.30F-os 2.91F-01 1.08F-01t

CHILD TOTALS. 6.07E-01 7.36F400 2.50F-46l 1.92E-0lI 1.62(+00 1.33F+01

0ACF PATHWAY W*.tkoDy ROME AVA. IUNC *LIVER XIDNFY BRONCHI

JFF'JAGhQ INHAL. 2.31F!-Ol 3.*R8E+00 28E,~ 9.19F-03 9q.12F-01 1.30.F+01

* TE.EmACE (aptuUN) 1.ý27E-01 1.217E-ot . IE.? 1 7E-01 ti27E-0I 1.27E-01

TFENALACEP CLOUID 4. AI E-04? 4.81E-02 4.8)E-02 4.AtIE-02 8,81FE-02 4.81E-42

TEEMAGE9 VEG. ING. 4I.75E-07 7..o%3F-01 fl.ISE-02 3.E63E-03 I.d'ot-o1 4.75E-02

* FENAIhq. MFAT INC. A. 7 1 E-03 7.JQ.E-O? 40YI.E-03 7.5?E-0U4 *1.84E-02. 4.71.F-05

TEENAGER MLKt INS 4.19E-02 7.02E-01 4:39E-02 b.ASEF-Ot 1.60F-01 4.39E-02

*TFEf4AGEQ? TOTIAL S ý502F-ot 5,6~0F480 2,.44F+01 1.90F-Ot t.'*54E+00 1.32F+01

AGE PATHWAY .wI4.noOY RDNE AVC.LUNG LIVER KIDNEY, ARONCHI

ADUti1 IN)4AL. Z.AE-oI 3.8$*E.00 ?.4AAE+01 Q.IQF-03 9. 12F.,- 0 1.30F+01

ADIo, T CRLN 1.7-1 .. 'E-of 1.27,F-01 1.27Fý-ll 1.27F-01 1.27F-01l

AIUlr LOD *.1E12'i.01E-02 'I.A I t'-Q I4*R11-Q? 44RIE-00 't.$ItE.02

* ADIJLT VFG. I lCG 4.70F-0l2 7.5i5F-01 'l.7nE-0? C.4OOF-03 1.14F-01 4. 70F;-0 2

AnUl(-T ME AT I'W, 5.Q45E-al 9.'ISE.-+0 ti.95F-03 1.OZ2.-013 P.2'E02 S. 9SE-0 3

oAbUL T L4~(I~r I 1%6F-fl 2. ý4 *F0I 1.66E-02 ?445F-04 S.ROP-02 1.6617-b2

AOIi. T Trt~al-s Ll.76f.-0t S.1IBF+On ? Ll0F4Ot 1.90F-01 t.34F.00 t.32F+01

FROPPR SUMMIARY

ERROR TI F.

I) c;1 00nm

0
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APPENDIX B

RESULTS OF OCCUPATIONAL,
SOIL AND VEGETATION MONITORING

TABLE OF CONTENTS

Table Page No.

B-i Annual Statistics for. Perimeter Air at Five B-4
Major Sites Uranium Concentration

B-2 Annual Statistics for Perimeter Air at Five B-5
Major Sites Ra-226 Concentration

3-3 Annual Statistics for Perimeter Air at Five B-6
Major Sites Th-230 Concentration

B-4 Mill Air Monitoring Statistics From 1977-1981 B-7

B-5 Annual Statistics for Working Levels B-8

B-6 Employees with the Highest Inhalation Exposure B-9
in 1978

Figure, Page No.

B-I Perimeter Air Site A - North of Mill Site B-10
at NECR Trailer Park

B-2 Perimeter Air Site B - 1.5 Miles NE of Mill (1977-79); B-li
Site B3 Kerr-McGee Admin. Bldg. (1980-1981)

B-3 Perimeter Air Site C - About 150' East of the Midpoint B-12
of the East Boundary of the Tailings Impoundment

B-4 Perimeter Air Site D - SE Margin of Tailings B-13
Impoundment of Access Road

B-5 Perimeter Air Site E - Near South End of Tailings B-14
Impoundment

B-6 Perimeter Air Site F - N. of Tailings Impoundment B-15
at AccessRoad

3t-7 -Perimeter Air Site OCR/IX -SW Corner of Treatment B-15

3B-8 Perimeter A-': - Springstead, at Sewage Treatment Plant B-16

B-9 Mill Gamma B-17

B-I



Figure

B-10 Mill Gamma

B-li Mil 1 Gamma

B-12 Mill Gamma

B-13 Mill Gamma

B-14 Mill Gamma

B-15 Mill Gamma

B-16 Mill Gamma

B-17 Mill Gamma

B-18 Mill.Gamma

B-19 Mill Gamma

B-20 Mill Gamma

B-21 Mill Gamma

B.~22 .Mill Gamma

B-23 Mill Gamma..

B-24 Working Levels SAG Mill Sump

B-25 Working Levels. SAG Mill Feed Point

B-26 Working Levels Trommel Screen

B-27 Working Levels Grizzly Sump

B-28 Working.Levels 1/2 Up Conveyor.

B-29. Inhalation Exposure %- Annual Limit

B-30 Uranium Concentration in Urine

B-31. Whole Body .Dose (mrem)
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A-NORTH OF 1-|.5 MI. NE OF HILL (1.977-1980); C-E. BOUNDARY OF o-S HtARGN I)F E-S. END OF
MILL SITE K-H ADMIN. BLDG. (19R0-PRSENT) TAILINGS IMPOUNDMENT• TAILINGS IMPOUNDMENT TAILIWNS IMPOUNDHENT

1977

mean

a

N

Net Cone.

% MPC

1978

Mean

N

Net Come.

*2 NPC
to

4.3 x 10"13

7.0 2 10-13

6

0

0

4.8 x 10-11

6.0 x 10-13

0

0

2.1, !0-13

8.4 x 10-14

10

0

0

6.6 x 10-13

6.7 x 10-13

10

0

9

5.5 x tO"
13

9.5 x 10-|3

6

0

2.1 10-13

1.7 x 13

12

0
0

3.0 zl1-13

2.8 . tO013

0

a

4.3 . 1013

4.7 x 10-13

10

0
•:0

3.8 K 10"11

5.0 x 10-13

6

0

0

2.4 x 10-13

2.0 x 10-13

12

0

0

2.8 x 10-13

1.6 a 10"13

10

0

0

5.2 x 10-t3

6.2 x 10-13

10

:0

1.4 x to-13

3.4 x 10-13

6

0

0

2.3 x IQ"13

2.4 a 10-13

12

0

0

4.1 x t0K113

6.4 x 1o-14

to

0

0

4.1 a 101l3

4.7 0

i0

0

3.6 a 10"13

3.5 10-13

6

0

0

2.6 a 10-13

3.5 x t0"13

12

0

0.

2.8 x 10-1a

1.6 x 10-13

9

0

0

6.1 x 10a13

9.3 x 01

0

0

1979

He an

a

Nat Cone.

I MPC

1980

ma

N

Net Cone.

I IC

HKP for unrestricted area# - 5 x 10'12 110/81

TABLE 8.1

Annual Statistics for Perimeter Air
At Five Najor Sitea

Uranium Concentration



A-NORTH OF B-'£.S MI. 4E OF HILL (1977-1980); C-E. BOUNDARY OF D-SE MARGIN OF E-S, F.ND OF

HILL SITE K-H ADMIN. BLDG. (198G-PRESEN'T) TAILINGS IMPO£JNONENT TAILiNGS. IMPOUNDMENT TAILINGS IMPOUNDMENT

1917

Mean

N

Net Conc.

2 mPC

1978

mean

N

Net Cone.

I "PC

1979

Mean

N

Net Conc.

2 IPC

1980

mean

N

Net Conc.

2 HPC

1.37 ao10-14

1.2 x .1014

6

1.02 x 10-14

0.34

3.7 x 10-14

4.1 x 10-14

13

.4 10-14

1.1

7.7 10-14

2.9 1 _O-I

9

2.4 l £0.

0.8

1.9 x 10-14

1.4 K 10714

10

1.6 x 10-14

0.5

1.3 x I0
t

14
1.7 • 0-14

6

9.5 • 10-15

0.*32

2.6 x 10"14

1.3 x 10-14

12

2.3 x 10-14

0.8

3.1 a O"14

2.9 10"14

9

2.8 x |o-14

0.9

163 x t0- 14

8.2 x i0-'5

9

9.5 x tI015

0.3

9.7 10-15

7.9 10-15

6

6.2 x 10-a5

.0.21

1.4 x 10-14

1.3 • 10-14

12

1.1 x 10"114

0.4

3.3 x 10-14

1.3 x l0-14

9

3.0 X. 10-14

1.0

2.0 x 10-14

1.9 x t0-I4

10

1.7 x t0-14

0.6

3.7 x i0-15

3.0 K to0-i

6

2.0 x 10"16

0.006

4.2 x t0-14

8.5 A tO-14

12

3.9 x to-1.

1.3

4.1 • I0-14

3.7 x 10-14

9

3.8 x io-14

1.3

1.5 x 10a14

1.6.x 10-14

10

1F.2 x a0-14

0.4

2.2 v 10-15

2.5 x 10-15

6

0

0

1.6 a 10-I3

5.5 1 10-13

12

1.8 a L0-13

6.0

2.8 x to-14

3.1 10-14

2.5 10-14

0.8

1.1 x 1o-14

5.4 a 10-15
II

7.5 0-15

0.3

I

tL"

MPC fot unreetricted areas - .I a 1o"12 aCtlIt

TABL? B.2

Annual Scatietlat for Perimeter Air
At Five M&jor Sites

Ra-226 Concentrattone
(uCt/al)



1978

Mean

a

N

Net Cone.

Mean

a

Net Cone.

.2 MfC

1980

Mean

Net Cone.

I MPC

A-NORTH OF 8-1.5 MI. E P. 0HILL (I977-1980); C-E BOUINDARY OF D-.S .MIARGIN OF E-S. END OF
MILL S(TE K-H ADfIIN. 8LDI. (lqso-PttSENT) TAILINCS IMPOLNDMENT TAILINGS IMPOUNI)MENT. TAILIN(G IPOUNMHE.4r

2.2 x Io-I1 1.2 x .to0-I
4  

1.1 to"14 2.1 x 10"14 2.1 % to-l1

2.3 X 1-014 I.! x io-14 6.0 x to-Is 4.1 x t0-14 2.9 x to-I14

13 12 12 . . 12
1.6 x I0-t 4.0 I0-15 5.0 x I0 ! 1 1.5 x 10- 14 1.5 x 10.14

20 7.5 6.3 18.8 18.8

2.2 t 10-16 3.8 1 10-14 2.9 1 0-1 2.3 a 10714 3.6 K 10
1.5 x 10-14 ,.2 . I06-l 2.7 160-

14  
2.0 x to-14 4.0 • 10-14

10 9 to 10 .9
t.6 1 I0-14 1.2 a 14 2.1 o 10!4 1.7 t 104i' 1.0 • 1o-14

20 40 28.8 21.3 37.5

2.3 x tO-14 1.0 x t 1i4 .q X. Io-14 1.7 to- 14 1.2 a I0-t14

2.9 a t0"14 6.9 a 10o' 2.0 a to-14 2.4 l t"14 8.1 x i0"Is

to 10 10 10 11
1.7 x 11 .o a I! 1.3 101 1.1 x IO4 .6.0 x 10

21.3 5.0. 16.3 13.8 7.5

W
I%

MPG for unrestricted areas - 8 x 10-14 &Cl/mI

TABLE 5.3

Annual Statistics for Perimeter Air
At Five Major Site*

Th-230 Concentration

(uCi/ml)



SITE

sag Mill feed
Platform

Yellowcakt
.Caritri fuse

Feed-Salt Platform

8elow Priwary
Thitkener

Leach Platform
YellowcAke Change

yellowcak* sifn.Platf'orm

Yel lowcake Dryer
(open)

Yellowcak* Dryer
(closed)

10j1o0.'akt
Packaging

GROSS ALPHA

2. 3x 00

I :SAID' 12

9. 9:10-1

0.9x10101

I.o10_t

GROSS 3ETA

4.9:10 11

4.001

1.Ixo 1:

2.6X104

2.8:10-11

1.1it10.10

6.3z1O'l

3. 9:-t

Table 8.4

Mill Air Monitaring St9ti•- ics
From 1977 -1981

B-67



S ITK
.YEAR

Neon
1977

Mean

a

N

1978

Mean

0

He an

a

N

1981

Mean

a

Mean.

0

GRIZZLY HIALF-WAY UPW SAC -MILL TROMMEL SAC MILL
SUMP CONVEYOR FEED POINT SCREEN SUIMP

1.11 1+00

2.32 E,00
8

2.64 Z-02

1.85 E-02

12

1.72 1-02

1.39 1P-02

10

6.25 1-02

1. 141 Z"-01

12

I .78 E'OI

4.26 1-01
8

1.63 E-02

1.11 E-02

11

8.460 -03

1.15 E-02

10

1.61 t-02

1.77 1-02

11

2.76 E-02

2.16 E-02

7

1.63 E-02

1.'13 E-02

12

3.61 1-02

3. 74 E-02

10

4.62 .-02

5. 1 "-02

13

2.20 1-02

1.54 Z-02
8

1.92 1E-02

.2.60 E-02

12

2.05 E-02

2.69 E-02

10

5.644 E-02

4.62 i-02

10

1.63 E-02

.1 .60 1-02
8

1.43 E-02

1.66 E102

12

.9.00 E-03

1.1 Is -02

10

2.48 1-02

3.94 E-02

13

3.14 1-02 1.82 E-02 5.50 1-03

4.08 E-02 2.42 E-02 3.21 E-03

4.0 E-03 5.20 E-03
8.43 1-03

1 6

TABLE S. 5

ANNUAL S'TATISTICS FOR WORKING LEVELS

B-8



EMPLOYEES WITH THE HIGHEST INHALATION
EXPOSURE IN 1978

(• of Annual Limit)

Emptoyee Number 1978 1979 1980

8023 371 231 91

8034 21Z 18% 9%

8033 181 9%

8022 161 111-

.8132 141 - -

8143 13% 11% -

8026 13% 3% 21

8173 13% 11% 9%

Table 8.6
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Figure 8.6
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APPENDIX C.1

CONTINGENCY PLAN FOR FAILURE

OF CHURCHROCK TAILINGS STRUCTURE
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1 APPENDIX C.l

2 CONTINGENCY PLAN FOR FAILURE
3 OF CHURCH ROCK TAILINGS STRUCTURE

4 C1.0 SCOPE

5 The responsibilities, preventative actions, notifications, and correc-

.6 tive actions for a hypothetical failure in the Church Rock tailings

7 structure are addressed in the contingency plan presented below:

8 C2.O RESPONSIBILITIES

9 C2.1 - Document development is the responsibility of the Director of

10 Environmental Operations.

ii C22.2 - Preventative actions, notifications, and corrective actions are

12 the responsibility of the General Manager of Milling and Ion Exchange

13 and Director of Tailings Management, with assistance provided on moni-

14 toring from the Director of Environmental Operations.

C215 2.3 - Document location. Copies of this contingency plan will be

16 available from the Director of Environmental Operations and the General

17 Manager of Milling and Ion Exchange.

18 C2.4:-. Managerial review and updating of the contingency plan are the

.19 responsibilities of the Director of Environmental.Operations.

20 C3.0 PREVENTATIVE ACTIONS

21 Provide the alarm system, victaulic couplings, tailings delivery line

22 launder, and surveillance of the tailings area as described in the

23 March 11, 1977 letter from H. J. Abbiss to R. A. Rhoades.

24 C3.1-Tailings line surveillance presently requires two inspections per

25 shift.
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.1 C3.2 - If anyone attempts to build a residence in the arroyo within

2 three miles of the tailings structure, warn them that such activities

3 may be hazardous and is definitely not advisable.

4 03.3 - Maintain and update on a yearly basis a list of people living

5 near the arroyo for three miles downstream from the tailings structure

6 that may be potentially effected by a failure.

.7 C3.4 - Maintain the current availability of an ambulance on the UNC

8. Church Rock property.

9. C3.5 - Maintain and update on a yearly basis a list of available phy-

10 sicians in the event of an emergency associated with the tailings

11 structure.

12 C4.0 NOTIFICATION

13 C4.1 - In the event of any abnormal observations of the tailings

14 structure that may relate to a potential failure, immediately notify

15 the Director of Tailings Management, the General Manager of Milling and

16 Ion Exchange, and notify the Director of Environmental Operations.

17 C4.2 In the event of a tailings failure, notify the President, the

18 Vice President of Environmental and Safety Services, the Director of

19 Tailings Management, the Director of Environmental Operations, and the

20 General Manager of Milling and Ion Exchange.

21 C4.3 - In the event of a tailings failure, the Director of

22 Environmental Operations will immediately notify the Tailings

23 Management Radiation Protection Section of the New Mexico Environmental

24 Improvement Division by telephone and subsequently in writing.
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I C4.4 - In the event of a tailings failure, the President or the

2 Director of Tailings Management or their designate will issue press

3 releases as deemed appropriate.

4 C5.0 ACTIONS

5 C5.1 - In the event of a tailings failure, actions will include:

6 5.1.1 Shutdown of the mill.

7 5.1.2 Monitoring to assess the impact of the failure and
8 required corrective actions.

9 5.1.3 Physical repair of the tailings structure.

10 5.1.4 Physical clean-up of spilled tailings where appropriate.

11 C5.2 - In the event of any abnormal observations of the tailings

12 structure that may relate to a potential failure, corrective actions

13 determined by the nature of those observations will be instituted under

14 the direction of the Director of Tailings Management.
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1 APPENDIX C.2

2 YELLOWCAKE CONTINGENCY PLAN

3 Contingency plans to deal with accidents involving the transportation

4 of yellowcake from the Church Rock Mill were outlined in 1977 [H. J.

5 Abbiss (UNC) to P. F. Donahue (NMEIA), December 19, 19771. At that

6 time, all area mills tolling UNC Church Rock ore were covered by the

7 plan.

8 This plan calls for at least two trained personnel to respond to any

9 transportation emergency. These personnel are trained in yellowcake

10 cleanup and decontamination techniques, equipment, and protective

11 measures. Periodic review and updating of procedures and personnel

12 training augment the plan.

13 Equipment to be available at cleanup sites include:

14 o Coveralls, boots, gloves, goggles, and respirators
15 o Alpha survey meter
16 o Gamma scintillometer
17 o Personal air samplers
18 o Water sample containers

19 Upon notification of an accident, the location and severity of the in-

20 cident will be verified. If necessary, the clean-up team is dispatched

21 to the site. Trucks and containers for clean-up are identified for

22 availability.

23 UNC personnel take responsibility for construction of windbreaks, water

24 diversions, covering of spills, decontamination, and sanitation at the

25 site of a spill. If necessary, any additional equipment needs will be

26 met by UNC. Local authorities will be brought in to secure the site and

27 to develop a communications network.

28 In 1981, UNC proposed a cooperation accident response program to Kerr-

29 McGee and Homestake for in-state yellowcake spills (UNC internal memo,
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1 December 2, 1981). A similar program currently exists for mine rescue

2 in the Ambrosia Lake district, and the currently proposed plan would

3 follow much the same organization. Essentially, the proposed action

4 would institute a single group of trained and prepared personnel in the

5 industry and a pool of equipment and resources to deal efficiently with

6 any transportation accidents in the state of New Mexico involving

7 yellowcake.

8 Critical to this proposal is a response trailer which is centrally and

9 accessibly located. This trailer contains:

10 o .Hand tools,
11 o Personnel protective equipment,
12 o Portable operations and washup facilities, and
13 o Site control equipment.

14 This trailer is to be jointly stocked and regularly checked for utility.

15 Radiation monitoring equipment would be drawn from operational supplies

16 of the cooperating industry members, to assure acceptable calibration

17. and operation.

18 The assurance of a large poo1 of trained personnel is a major feature of

19 this program. Under circumstances where a shipper is unable to gather

20 an adequate number of personnel at the time of an accident, a locatable

21 force of trained personnel could fill out a team. Response efficiency

22 would be improved, particularly in the early cleanup stages.

23 Meeting and training of personnel could :also be done in a cooperative

24 program. This joint training program would deal with standard operating

25 procedures for the activities at an accident site and could alleviate

26 many small problems at that time by resolving the mechanics and organi-

27 zation ahead of time. The methods and equipment would be reviewed peri-

28 odically for potential changes and improvements as new information

29 becomes available.
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1 The overall affect on the uranium industry in New Mexico will be that

2 a group of professional and technical personnel will be prepared to

3 respond quickly to transportation accidents and reduce the potential

4 spread of contamination beyond the immediate area. This effort is

5 directly. concerned with reducing the potential risk that the citizens

6 would face as the result of a yellowcake transporation accident as well

7 as increasing the industry's capability for rapid response.
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Table 0-1

Stack Iloaltoriag - Fifth VolmTe-TUowake Dryer Stock I
(Large Stck)

stack Got
flo. Rate
(dry ota.udard
c..biv.ter/
h.lsur)

taidm.. e
"ato
(gram/dry
atandmid
cebic -ter)

Cr... Alpha Groom leat
a 10-10 a 10 .
:Pcil/l) (Pcil.0)

Mart flat ga-226 Th-230 2b-210 - P.-210
a014 16-10 a~ ai

2  
tol0 ~ a 101 aQ

PCi/.l) (PCI/Il) Pci/mI) pi/Pow) (1p,lm) Ic/0 pcii/))

I

Date

7/26107

8/25/177

9/30/17

10/30M77
12119/77
13131/77

I/291iS

3/25/78

3/6/78

6/3m/78
7/31/la

0/24/78

917/78

10/2-4178

11/7/18

12/27/78
1/31179

2/9/79

2/15/79

Z120/79

3/30/79
3/30/79

3/30/794/120179
4/20/79
412o/7•

5/24/19

3114179.

6/18/79

6/18/79

.11/29/79

12/10/79

13211/80

2125180

4/9/80

5/29/80

0.064

0.045
.0.26

0.46

0.48

0.199

0.174

0.61

0.77

0.98

0.33

10.3

12.09

14.62

5.04

4.59

0.43

0.105

0.07

0.12

0.9

4.74

t..4

38.8

41.3

14.4

14.4

2.8

8.23

123.6

53.90

66.10

25.6

21.0

51.68

43.09

27.73

21.03
11.14

1.55

0.36

31.06

35.26
15,15

21.61

34.13

26.62

3.7 0.02 0,029

0.0269 0.0434

0.052 0.065

3.05

2.215

2.782

0.535

7.987

7.240

5.592

5*422

7.781

8.151

2.597

4.960

1.127

13.062

9.283

9.111

9.974

13.320

0.629
1.131

13.208

10.805

19.227
6.150

0.0029

0.0110

0.0037

0.0072

0.0204

0.0038

0.0089

0.0099

0.361

0.0011

0.0988

0.139



Table D-I (Contd.)

Stack Monitoring - High Volums-Yeliowcake Dryer Stack'

Stack Can Emission
Flow Rate Rate
(dry standard (gram/dry
cubic meter/ standard
hour) cubic meter)

Cross Alpha Gross Bets Utot Unat Ras-226 .Th72 30 l'b-210
x10-10a 10-10 x 10-10 x .10-10 x to-I0 x t0-10 to-tol
( gCija) ( jci/ml) CpCi/mi) Pejii/at) Cgicitml) jc pi/w) (pei/mi)

Po-2 10
101

Ic pi/0i)

t|

nate

8/29/80

9/30/80

10/31/80
11/30/80

12/31/80

1/20-22/81

1/20-22/81

1/20-22/81

5/6-7/81

5/6-7/81

5/6-7/81

8/4-5/8I

8/4-5/81

8/4-5/iS

5.302

.6C 107

14.828.

2.731

4.709

4391

5122

4899

8582

9134

9069

8939

8927

9090

0.0526

0.0343

0.0300

0.0339

0.0277

0.0243

267.09

6.26

2.62

237.17

8.12

23.46

174.72

148.99.

69.24

0.005

0.003

0.003

0.003

0.001

0.0117hO0.0024

0.0013+0.0003

0.o00170.0003

0.320.0.08

0.111•0.028

0.0345÷0.0087

0.0048

0.0795

0.0400

0.235

0.193

.0.2,13

0.023

0.084

<0.0005.0.O00I

(0.0004+0.0001

<0.0005#0.0001

0.0158+0..0037

0.0079.0.0021

0.0015+0.003

<0.0014

0.0033

0.0022

<0.0005+0.0001

(0.0004+0.000i

<0.0005*0.0001

0. 0105+0 .0053

0.00412#0.00274

0.0012+0.0018

<0.0024

0.0011

0.0005

<0.0005+0.0001

<0.0004+0.0001

(0.0005+0.0001

0M00263.0.00053

0.00117+0.00034

0.0003+0.0003

<O.OOJ4

<0.0005

<0.0005

1
Sampling began 7/77
Sampling frequency: monthly (1977-1980); quarterly (1981-present)
Sampling location: since /118, thirty two point traverses in the stack are sampled.
Sampling method: Staplex high volume air sampler, S to 30 minute samples (1977-19806; since 1981 sampling train is HIiso

Model 7200 Source Sampler 32-point traverse, 2-minute sample per point, EPA Method 5.



stock lmiatarins Nigh6 Vola..-m1I.a~ko IPaakaglog -d PreclpitatiuS".ckl (C-tcd.3
(Ocel Stock)

Stock Coo i.C.i.Io
Fta Ac. lat.

-alei,~r et~a .r)

C-.. Alpli G".ce Ime. littw 8..t U.-226
10-10 x o-* 0 10-300, 10~' cI -10.

CpCiI.l) ( mgi.C..) pC jl/.I) pc i.l) ( xCl/.l)

Th-230 Pb-210 Pa-210
10-18 * t-lO 10-10

ac il.l) C .Ci/.l) mc j.CC )

i

D.C.

11/2s/11

910/0/71

11/19/77

12/I0111

10123/78

40/13/)e

10/6/78

/10/1311

101411/71

11/7176

2115179

2/0/791

/103/79

10/14/79

61//181

6/11797

211/2/79

12114/19

1/16/80

7212/80

1/261S0

1/9/so

0.003

6.01 I

0.070

0.38

0.27
0.17

0.222

0..1

0.35

0.s

0.56

0.113

0.44

0.54

8.25

24.9

O.h

4.49

9.45

0.84

1.83

34.6

306.96

0.,
7.8
1.58

3.26

C.94

81.13
166.22

0.39

0.67

2.4 0.008 0.003

0.04)

0.101
0 .03

0..19

. 8.2•

11.91

280.58

12S.63

25.4

3.12

3.30

5 .2

11.5

10.2

0.08 O.4e

0.06 0. i6

0.32

0.223

0.012

0.498

0.0921

0.021

0.446

0.167

1.183

0. 1"

0."?1

0.14

1.21

0.13

0.18

0.32t

2.90

0.11

*1.15

1.%071

18.34.2

1.905

9.0W6

1.200

4.9)?

0.003*

0.0043

0.0022

0.002

0.0021I

0.020"

0.165

0.0214

0.0016

0.013

0.183



Table D-1 (Contrd.)

Stack Monitoring - High Volume-'fellowcake Packaging and P'recipitation Stack (Cont'd.)
(Small Stack)

Stack Gas Emiesion
Flow. Rate Rate
(dry atandard (gram/dry
cubic meter/ standard
hour) cubic meter)

broas..Alpha Groaa Seta Utott unat Ra-226
WM.-# 1ai .1 1(0-1 a 10 x 10-10

pcifi) (pCi/mi) Cpdm) ( pCi/mi) ( pci/miJ)

Th-230
101

Pb-210
10-10
Isci/mi)

Po-2 10
.xaO1

( puCi/mi

U,

Date

$129/80

7/31/80

8/29/80

9/30/80

10/31/80

11/30180

12/31/80

1/20-22/81

1/20-22/81

5/-I3-/81
5/6-7/81

5/6-7/81

8/4-5181

8/4-5/81

4.002

0.833

0.288

1.957

2.315

2.824

9.295

1567

1S98

1762

1686

1683

1-722

-.748

1658

0.0046

00053

0.0056

0.0210

0.0238.

0.0105

1.25

0.18

0.34

0.19

I.82

2.70

61.32

111.94

39.84

0.0004

0.0006

<0.0001

0.001

0.001

0.002

0.005

6.0039+0.0008

<0.0004+0.0001

(0.0003+0.0001

0.0174+0.0044

0.1340+0.0335

0.0609+0.0152

0.0842

0.0500

0.037I

0.042

0.009

0.007

0.026

0.019

0.027

0.260

0.0006+0.0001

<0.0004+0.0001

<0.0004.0.0001

0.0013+0.0003

0.0066+0.0016

0.0129+0.0006

0.0029

0.0026

0.0017

0.0008*0.0002

o.oo004+0.0001

<0.0004.0.0001

.0.00611+0;0005

0.0053.0.0021

0.0014.0.0006

0.0006

0.0005

6.0003

<0;0004*0.0001

<0.0004+0.0001

<0o.o00040.0001

-:0.000540.0002

. 0.002440.0006

0.0006.+0.0001

(0.0005

<0.0005

<0.0003

1
Sampling began 7177
Sampling frequency: monthly .(1977-1980); quarterly (1981-present)
Sampling location, since iSI,..4 point traverses in the stack are sampled.
Sampling method: Staplex high volume air sampler. S•to 10.mlnute samples (1977-1980); since 1981 sampling train Is Misco

Model 7200 Source Sampler. 4 point traverse, 15 minute siample per+point, EPA Method 5.



Table D-2

Perimeter Airborne Particuiates Monitoring - High Volume and Continuous Low Volume

Site A

Stmpling
Date

6/28/77
7120177"

9/13/77

10/13/77

11/22/77

12/27/77..
1/25/71

2/24/78

3128/78
4/17/76

.5/23/78

6/27/178

7/27/78

8/30/78

9/25/78

10/9/78.

10/9/78
11/16/78

12/5/78

1/30/79.

2/26/79

3/27/79

4/25/79

5/17/79

6/22/79

10/9/79

10/9/79

11/13/79
215180

3/10/80

413/80

5119/80

617/80

8/15/80

9/29/80

10/20/80

11/24180

1219/80

1/9/81.

1981..

2nd Quarter,'
1981*'*

U-Natural RS-226
pACi/lal Pei/at

<2.49.10-14 2. 13. 10r-
1 4

(2.851014 8.75x10-U

1.81z 10-42 5.A4xl0-15

4.7gx10-13 3.34410-14

*1.47.10-1
3  .1.O6AIa1

14

7.79:10-13 1.77x10-
1 5

8.77z:0113 7.0W:1-1.5

2.37xjD-14 1.64.XID-14

*7.1,3XIO
14  6.7Ox10-I4

* .x01 1.6xio-l4

3.1" 10-13 3.66%10-14

2.46xl1013. 0.19:10-13

3.60* 10
1 4  6.60xIO-J4:

3.23x10-13 7.Oul0-14.

<2.11013 0.3X10-13

1.84.10-13 7.0xl01.5

8.85a10ý13 3.OxI0-
1 5

1.7110-13 3.0110-14

9.0aOl V
1
4 .xO1

<2.01101;3 <l.0XI0-14

< 2.0.10-13 <2.OaI0-
1 4

2.3xI013

<2.0r:10-13 2;0a10-14

.2.11l0-13 O.3a10-13

4.27sl0-13 <1.Oxto-13

<2.0:10O-13 3.0:10-14

6.42x. t- 
13  3.:01

<2.()8a10-
13  

<5.0:10-14

<2.3110-12 <l.3x10-l'

5 98.&13 (.0.411-14)

1.15.10-12 84.011-15
(.4 940O- , 5)

2 .58axI012 8.9X10-14

4.29X10-14 2.67.10-15

2.90X10-
1
4 .3.85xl10-15

(.0.23xl0-15)

Th-2 30
ACi/lm

ND-

ND

6.2-6a10-IS

2. 51.x10-14

4.30x10-i4

7.47K10-IS

8.16XIl015

4.60110-14

7.26xi1015

6.0XIO105

3. Oak 15

3.1.10-L4

0.4sio013.

3.0:10-15

(1 .Oal0- 14

<1.0.10-14

3. Ox 10-14

-3. Ox 10- 14

5.0110-14

O.4110-13

2.0: .10-14

<1 Ox 10-14

1*OX I O-13

2.OXIO141

.2. Ox I Or 15

2. Ox I Or 
4

5.0:IO15

8.oxior's
(.8eOXO1- 15)

9. 1 x p10 14
(.xO14)

2. 7.11 .a xIO-
(.0.15x10-15)

3.95:,
(-0.32x10-15)

Pb-210

2.17%1IO'14
(.0.1j.10-14)

(+2.41110-l 
4

Po-210
pCi/ml

TSP.
Pg/,

3

9;1 7.10-15
(.1 .29.10-15)

(.0. 94 10 15)

l. 7b

30.04

*ND No data
SLLD's pCi/al) are: .Untrl8t0

1
) Ra-226(2xl 0-1

6
). Tb-230(1:10-

16
,P-1(:0S),P-l(x0l

*"LLD's C pCi/al) are* Uau-04urxL(5:10-1
7
), Ra-226(1a10-I

6
), Th-230(8alo10). Pb-ZI0(Sx10''

6
). Po-210(3aI0'ib)
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Table D-2 (Cont'd.)

Perimeter Airborne Particulate Monicoring - High Volume and Continuous Low Volume (.cont'd.)

Site B and 81

Sampling
Date

6/28/77

7/20/77

9/20/77

10/28/77

11/28/77
.12/30/77

1/31/78

311/78

3/31/78

4/17/78

5/2•4/78

6/27/78

7/27/78

8/30/78

9/27/78

10/9/78

11/16/78

12/26/78

%1/30/79
+2/26/79

3/27/79

4/26/79

5/18/79

6/25/79

10/9/79

11/13/79

12/12/79

2/5/80

3/20/80

.4/3/80

5/19/80

6/11/890

8/19/80

9/30/80

10/20/80

11126/80

12/9/80

1/9/81

19t Quarter,
1981.

2nd Quarter,
1981**

UýH4atural %a-226

6.73.10-14 4.60sl1014

<2.85x10ý14 0

2.4511012 9.42za1015

,5..18x10-1 3 1.24110-14

2.27x10-13 6.71xI1015

3.19.10-14 4.94xl1015

7.4110-14 8.2440-15

9.96.10-14 8.24*10-16

5.98sa1033 2.57*10-14

1.1gio-13 2.0a~o15~

3.62x10-
13  

2.17xl1014

2.19x11013 1.4110-14

2.2u1013. 6.2xlo.14

4.43410-
13  

I.4x101I4

3.3xW-
1 3  

2.0xig014

<2.0110-13 41.ox10-14

<2.Qs10 
13  

<NOzo1

<2.0xlo013 4.Ox10
1
I
4

2.08a10-13 No0x01

<2.OxO-13 1.OxlIV'

(2.0810-
1 3  

2I.0xl0-13

1.47xjo103  
2.0110-14

<2.0.10-13 0.xoI

1(.48x10-12 L.0110-14

62.6x 10-13 1.2xl0-14

1.42.1)-13 .4110-14)

62..88a103 4.46x10-14

1.10K(vO. 31. 10-15

6.26.0-13 .26aO1015

Th-230

ND

RD

No
1. 56xa1' 15

4.08X30'14

9.59.10-15

4.19xIO014

I. 10X 10-14

5.06.10-15

1.4 7x10 14

2. 1X1014

7.49.10-15

9.0x10-I 5

3.OXIO0 15

6.Oxl 0- 5

4.0.10-15

3. DI to-IS

<1. 3.10-13

6.oxIo-014

<1.0.11014

2. ioxto-14

3.0.10-14

Q1.oxio-
1
4

5.0110-15

2 .oxjo-14

3 .OX 10 14

1.0110-15

5.0x10-15
(. 14 . oxt15)

7 .0XI1015

6. 0x10 15

2.$Sxl0-15
(.0.215x1015)

Pb-210
JiCi/lm

2. 28x10-I4

2.001101k

Po-2 10
Aci1m1

TSP
1AS/M3

1. 191 10 14

6.84.10-15

(.0.79.10-1 5 )

28.49

49. 2U

*LLD's ( Xil/e1) are: U-nacurAl(UI10
17
), IUa-226(2x10

1
L
6
). Th-230(1.10-

16
), pb-ý210(1xj101

5
), po.-21U(5 10-16)

ýLLfl. ( jACi /wI) are: U-natura1(5xO1t7~), fta-216(IKz30
16
), Th 320(7%10-

17
), Pb-210(9XI10

16
) I Po-210(3.1Uf

16
.)
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Table D-2 (Cont'd.)

Perimeter Airborne. Particulate Monitoring Hi11gh Volume and Continuous Low Volume (conc'd.)

Site C

sampling U-Natural Ra-226 Th-230 .Pb-210 Po-210 ýTSP

Date. jICi/m1. I~i/mt pICi/cl .4Ci/m1 U ~ ci/mI ;,g/m
3

6/28/77. 3.28xl10I
3
. 3.23s:10-1 5

7/20/77 <2.S5xjO-14 %1.87x10l
6  

ND

0/13M7 1.38x10-12 5.02xz1O15 MD

10/12/77 I.12xl1013 9.23sio0I
5  

l.a7elO-1
4

11/18/77 . .34xio0
13  

2.00.10-14 4.99.10-15

12/28/77 3.11.10-13 1,.8610-15 5.laiIo-15

1/25/78 3.19xI0-
13  

2.71xlO-l5 J18Ixio-14

3/31/78 4.65.10-0 2.33xlO-1.4 9.3xl015S

4/16/78 4 .29110-14 4.07x10l1
5  

7.08e10,
15

5/23/78 4.3l10-1 2.54xl1014 1. 4x1iGl5

7/28/78 2.99.10-13 . I.10u1
14  

l.86xJ0-i4

8/28/78 2.06x103 1.2xl1014 1.0xIO14

9/26/78 7."x1014 4.x049.0110-15

11/20/78 1.48.10-13 I.0XIO14 3.0a1015S

12/22/78 4.6.10bxO13 2.0.10-15 .2.3xi0-14

1/2/7 .7X10-
13  4.0zIO1O4 8.0u10-14

2/27/79 6.j101 (l.0*1014 ,.OKJO-14

.3/26/79 (2.0iI0-13 <~.Ioxlo-.1I4 . *.l-1

4/25/79 <2.0.10-13 <i.OXIO-1 2.oxl,0-14

V 515/79 <Q.o3co-
1.3  

. 1 (1.xlo14 (1 .0kx114

6/22/79 <2.0%10ý13 ND 7.0.10-14

10/10/79 .<2.0%10-13 4:.0e1014 <1.0x10I14

10/10/79 3.0.1)-,13 0.7110-13 (1 .Oxlo-14

11/14/79 4.62xlO013 <1.OzIo-13 9.OXIO-15

2/6/80 <2.0110-13 <1.OzIO'ý
14  

(1.0X1014

3/6/80 2.4x]0-13 <1.0%10l14 <1.0x10l14

4/7/80 .<2.0%10-13 4.0x10o14 2.0x]0-
14

5/20/80 3.2x10-13 2.0,,10-14 7.0x10-14

6/11/80 <2.0s10
13  

4.0zl1014 3.OxlO014

8/21/80 (2.OzI0.13 5.5X10I14 1.5z10l14

9/30/80 2 43xl0-13 0 <1..0x10-
14

10/20/80 <2.0*10o-13 0 .0

11/24/80 . 1.64x]()12 1.640104 1.1I10O14
(..0.5.10-14) CeZ.0xI0-14)

12/9/80 1.73.10-
12  

1..1~0-14 1.3xio-14
(-0.4x10-14) .(:1.0xIG04)

13/1 . 1.4911011l 2.08x10
1
!
3  

3.23x)D0I3

Ist Quarter. 4.28x]0015 1.40.10-15 1.14.10-15 1.86si1014 8.84z10'5 19.97

2nd Quarter, 3.41xz1015 5.38xlO-l5 2.89x10I15 2.22x]0-14 1.05xl0'l4 61.56
1981" (-0.23.10-15) (0.16XI105) (+.0.I0*1014) (.0.lxlO104)

*LLD's ( pci/u1) are: U-natursL(gxl0-
17
), Ra.-226(3.lo0l

6
), *Th-230(lxl0-

16
) .Pb-210(1el0-1S), Po-210(5xI1

16
)

**LLD's ( pgqi/m1) are: U-nstursl(5g1.0'
17
.), Ral-226(yxIO-1

7
), Th-236(6xl0-1

7
). Pb-210(8xlO-J6), P.0210(3xl*16)
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Table D-2 (Coni'd.)

Perimeter Airborn~e Particulate M~onitoring -High Volume and Continuous Low, Volume (cont'd.)

Site 0

Sampling
Date

6/28/77

7/20/77

9/14/77

10/14/77

11/21/77

12/29/77

1/26/78

2/22/78

3/30/78

4/18/78

5126/78

6/28178

7/28/78

8/31/78

9/28/78

10/11/78

11/20/78

12/22/76

1/23/79

2/27/79

3/26/79

4/26/79

5/15/79

-6/22/79

10/10/79

10/10/79

11/14/79

12/19/79

2/8/80

2/8/80

3/13/80

4/7/80

5/20/80

6/12/80

8/26/80

9/29/80

10/23/80

11/25/80

12/15/81

.1/30/81

let Quarter,
1981*

2nd Quarter,
1981"*

U-Natural Ra-226

*1.35.10-
13  

8.65,,10-15

3.70x10-13 2.02110-15

.9.74xji-13 3.14.10-15

7,33.10-14 6.59.10-16

L.59X1O-14 2.0110-15

4.65x1Oý-1 4.48.10-14

2.89110-14 8.4.10-15

4.10x1V14 2,0&10-15

3.65xlo-13 3.08.1r013

6.53xi0-13 L.3xLO'1
4

3.7x10-14 4.1XI0-14

9.91*10I-14 2.8110-14

3.32.10-13 9.0110-15

6.0XIO-14 4.104

3.3xl1013 (1.oxlb-
14

<2.0.0-13 <1.0.10-1

(2.0110-13 <NOIO4

(2.OXIO-13 5I.0x10
1 4

<2.2110-13 NO0z01

<2.0.10-13 (1.0.10-14

<2.0.10-13 (1.0xI13'l

(2.0.10-13 (1.0110-14

<2.0.10-13 0IOIO1

.2.3xIV0
3  

<q.oxlIrl
4

<2.0IO-1. 6.0.410-14

12.0u.1013 (1.0.10-14

9.1.41 e13 2.3110-14

(t0;1911015)

2.58X10-15 1.16.10-1l5
.0 .13X 15')

Th-230
uiCil/=1

ND

ND

ND

1.2SX10-
1 4

1.51X.IO14

9.59 10.15

2.43.10-14

1.32X01(14

1.4910-13

2.54x110-15

2.5xi0-15

4.Ox 10-15

1.62xO 
1 4

1.2.10-14

3.0xI0"15

1. 3x 1 -1

3.0%10-
1 5

3.0.10-15'

7. Ox lO-

1.0xOi•14

<2 OxO1-14

2.0x1O-
1 4

<l.OilO-14

.4. Ox 10- 14

2.0XO-14

2. 0x10-14

. Ox.10-15

03.0O.10-14.

<1.0O.10-14

(1 .0x.10-i

<1 .OxlO1l4

5.0.010-141.Ox1O'4
<l.OxlOa-14

I.Ox16-15

<I .OXIO-15

0
8.01x O15

(.14.010-15)

l.lxiO"
1 4

(.1.010-14)

(1.2xlO-14
)

1.09x 10"5
(.0.27x10-15)

0;93x 1 0 -15
(cOD-OxIO-15)

Pb-2 10
pci/ml

2. IOXIO-14

2.0 1x10-14
(,0.09X10-14)

:Po-210
fci/mt

TSP
Ag/m"

1. 12x 10-
1 4

(-0.7510 15)

[S. 14

-lb. 112

*LLD's ( gCi/m1) are: U-natural(UI10
17
). Ra-226(2x10'-

16
).. Th-230(1x10 1

b), Pb-2lo(2x1(11 5
), p,,-:ljU(b~xj1J'

1
bI

"LLD's ( Ci/ml) are: U'.natural(4zIO10) Ra-226k4.10-1
7
). h20bl' 7

,P.2Iel)bP.-1(xU~
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Tabla.0-2 (Cont'd.)

Perimeter Airborne Particulate M4onitoring H igh Volume and Continuous Low~ Volume (conL'd.)

Site E

Sampling U-IAtural U~-226 Th-230. Pb-210 Po-210TS
Date pACi/Sk. 4ACi/ai pACi/Ml Pci/mi sci /Ml pg/rn

3

6/28/77 3.29i10
1 3  

0 HD

7/20/77 2.39x I0V.1 3 .011s0O1 ND

9/14/77 9.96sa1O13 7.064015 ~ RD

11/33/77 8,61,10-
14  

I.37xlO1O .5.1-

12/30/77 2.66%W14~ 2.26u1015S 7*99xIOQ15

1/27/78 3.98%10-13 4.47z1O-15 5.00X10-
14

2/ .24/79 1459X1O-14 9.97x%014 6.65X1O-15

3/29/76 4.433a10. 13  4.01jl10
14  

1.70x10o
14

4/19/78 3.13z1014 4.17x10-15 1.16ul0-14

7/31/78 1.21x10-13 i. texto14 1.43 xl10-1

8/31/78 1.18.10-12 1.3lO14 4.0.W1

9/25/78 7.3lý4 2.3u4014 3.0x10-15

10/12/78 . 1.7IO10.6l-14 6.0sl0-
15

11/21/18 L.Iixlo-1 . 1.4.a1()14  3,0x10I14

12/22/78 5.75.W013 1.91x10-
12  

1. .1-1

1/23/79 1.xo1 3.OXIGo4.. jlo1

2/28/79 6.6,d0-13 <1..Dx10-14 1.GX10-
14

3126179 <2.0x:10-1 <1.0xl1O14 2.0110-16

4/25/79 <2.Oxlo-13 (1.0.10ý1 <2.0110ý14

5/15/79 2.0slo10 3.0ft10-~ 14.x1
1

6/25/79 .2.8110-13 ND 7.0.10-.1

10/10/79 <2.0x1-
13
- <2.0xl1014 . 1.010LO-1

11/14/.79 - 2.0xio101 (.3l 4.0.10-
15

12/4/79 4.0xlD0
1 3  

I.Gxlo14 ~ 2.0*10-
14

2/26/80 1.9xj10
13  

<1.0v10-
14  

<I.D,10'14

3/7/80 <2.0.10-13 <1.0.10-14 <(LOxl0
14

3/12/80 <2.03O1-13 <I.OXIO-14 <1.0XI-0-1

4/8/80 (2.0130-13 I.0KIOG14 2.0xj0-
14

5/7/02.3xi0-13 (1.0110-14 3.0x10'14

8/29/80 <2.0x10-
13  

<1 .60x10
14  

. 2.oX10-15

9/30/80 <2.dxI0'13 IV.X0x15 L.xl-1

10/24/80 2. 8()x10!-13 2. 1xio14 0

11/28/80 1.oIO1 2..XOslO
4  

1.2xi1014

12/9/80 3.06x10o
12  

7.0.10-15 1.3.10-14
(.8.0x10-15) (.1.6110-14)

1/30/81 S. L6.10-1 3 1.5x10-14 2.4.10-14

let Quarter, 7.95zx1015 1.53:10.15 1.32xl0-15 . 1.87xlo10 6.81XIO015 18.09

1981* (-0.29-xI0-1) (+0.31il1015) (+0.15Xt0-
14
) (+.L.2X1015)

2nd Quarter, S. 77 it10-15 0.92110-15 1.82x:1015 1.42xlO11' 6.32.10-15 29.73

*LLD's ( ipCi/ml) or*: U-natursi(jx10' 16), RA-226(3x10-16), Th-210 (1x10
16
), Pb-210(2x10-

15
), Po-210(bxI10

16
)

~LLD's (pmci/al) are: U-naccural(4.10-
17
), RA-226(7u10-

1
7), Th-230(5.10-

17
). Pb.210(8.10-16), Pu.210(2-1-10O)
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Table D-2 (Coned.)

Particulate Monitoring - High Volume and Continuous LowPer•imeter ,Ai rb6rne Volume (cont'd.)

Site F

Sampling
Date

8/20/80

8/29/80

10/20/80

11/24/80

12/9/80

1/13/81

let Quarter,.
1981*

;a- Quart tr,
19 1 a

U-Natural Ra-226

1 sCi/mI pCi/mi

2.4xl0-13 3.22110-13

<2.oxIO-
1 3  1.0%10-

1 4

(*0. 3x1014)

2.19xI0-1
2  5.0a10-l5

6.46.10-1
5  5.31 "10ý14

-(+.0. a10
14 )

9.155,d015 9.94%10- 15

('0.330sI15)

Th- 230
JAC i /ln

2. 8x j-1

1.OX IO-14

0

6.0x1O-15

(-14'.0x10
1 5 )

7.0.10-1 5

(. 14.0xI0 15)
9.7XIO014

.(+2.4&10-14)

1 .41X10-
1 4

1. 19X10 1 4
+

(-O.b5a10-f 4 )

Site OCR/lX

Th-2 30

5.0210-0

0
1 .O.1-

14

(*O.Sa1IO14)

1.0.l 10-1
(.8.0.10- 1 5 )

1. 2.10-14
,(.1. 1.10-14)

0.62.10-15

Pb-210
;Ci/ml

Po-210
pCi /2L

TSP
I,&/m3

8.40x10ý14

(*0. 36xt0 14)

3. 2910
1.

4

(+.0.15e1014)
3.0)4x1-

14

(.0.17I7.114)

231 .Ob

170.43

Sampling U-NatUral Rs-226
Date p Ci/Il pCi/al

8/28/80 <2.0xIO"13 l.0x10-14
9/30/80 -. <2.0.10-03 1.0.1o-14

i0/29/80 <2.0l0-13 1.0x10-
1 4

11/25/80 !.58.0-
1 2 1.3x 0-1

4

(.0.4x10-14)

12/11k/60 *1.33-10-12
(+0.4zor 14)

1/12/31 2.49x10-!13 1.3xIO-l&

(,o.4xio-14)

2nd Quarteri 0.94x.0-!5 O29xii-lO
•198tra' . (Z0,05=10-15)

Pb-210
OCi/ml

P-2 10
PCi /mI

1.43xl0' 13  
45xo1

(.0.9x11 3 ) (+0.bbxlO-1 5 )
33.73

* LLD's (•¢i/ml)

-- LLD's (ACi/ml)

***LLD's (FCilmt)

are:

are:

are:

U-tiatureiC xio'lb),

U-aatursl(4%10-17)

U-natural(Sxl0-1 7
),

is-226(2x10-
1 b), Th-230(1x10-lb), Pb-210(2.x015'~), Po-21'3(6xlCI-Ib)

Ra-226(ix10-1 f). Th-230(6xi10
1 7 ), Pb-21G(9xu10

1
b), Pv-210(3x10 1 6 )

Rka-226(7.10O
1 7 ), lb-230(6xio-

1 7 ), Pb-210(g8x10l
5 ), Po-2.0(3xiG-.

1
6)
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Table D,-2 (Cont'd.)

Perimeter Airborne Parciculate Monitoring - iOgh Volumeand Continuous Low Volume (cont'd.)

Site Springstead

Sampling U-Natural Ra-226 Th-230 Pb-210 Po-21O TSP

Date pCi/ml UCi/mL. 10i/01 ACilml ICi/mI pz/m
3

8/28180 (2.0x10"13 0 <(.0uxl0 14

9/30/80 2.3xuO-13 '0 2.0at0"t5

10/30/80 (2.0z10"!3 1.0Dxs010 l.OZI0"15
11/25/60 • .tl"2 9Ol"59.OXlO-i

(,5.OuO-10 (.9.0.101)

12/11/80 5.69V012 3.02lO15 6.Ox10O15
(.5.0.10"15) (901"5

1/12/81 l.43xlO-12 1.2x10"14 3.9s10•14

(±0.4.10°14) (-1.6xl0-15)

"lt Quarter, 2.14zlO•I5 2.S0sDO15 1,46xlOs
1 5  

1.68io"10 ' 6.63.10-15 25.89

2nrd Quarter, 0.821I0-15 0.15xlO-15 0.36xlO-tS 0.9ilO-14 2.21l10-1
5  

37.8b

198L** (-0.06.10-15) (10.06xlO-15) (+0.07xxlO"14) '(0.45.10-015)

LLD's (PCi/mi) are: U--netural(1xl60
16

), Re-226(2x1O0
1 6

), Th-230(is10"
1 6

), Pb-210(2xli-
1 5

), P.-210o(xliol
b

)

"*LLD'e (.Ci/ml) are: U-naturel(4.10-
1 7

), s-n226(gxlo17), Th,-230(5xlO0
1 7

), Pb-210(SAlO-
1 6

), Po°210(3xlij-l)

ISampling. began 6/77 at Sites A, B, C, D, and E;. sites B1, F, OCR/IX, and Springstead (since 8/80).

Sampling frequency: monthly, except during mill shut down (7/79-10/79); quarterly (1981-preas..nt).

Sampling location: eight locations currently monitored, eight of which coinclde with the

ambient radon and. gamma-TL monitoring programs:

Site A: nocth of mill site at NECR trailr, perk

Site B: 1.5 mi. n.e. of mill• in Pipeline Canyon

Site •1: northeast corner of. Kerr-McGae Administration Building

Site C: about 150' east of the midpoint of the east boundary of the.

tailings impoundment

'Site D: southeast margin of tailings impoundment on access road.

• . Site E: near south end of tailings impoundment, about 30& .north.

of Pipeline Arroyo

Site F:, north of tailings.impoundment at access road. 1800' east of
intersection with *1566

Site OCP.IIX sourthrest corner of treatment plant

Springstead;: at sewage treatment plant

Sampling method: 1977-1980, Staplex high volume air sampler. 3-4 hours at

840 pm .pump rate; since 1/9/81, continuous samples ate
pumped at 60 1pm using Eberliae RAS-2 pump, collected
on 0.2- m filters; filters are chang.d weekly,..coposited

quarterly.
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Table 0-3

Perimeter Ambient Radon Monitoring
Ambient Radon Activity (pCi/I)

Lucas Chamber

, Sample
Date

4/25/77-4/27/77

7i28177

12/2/77

3/19/78

5/24/78

.8/18178

12/26/78

2/23/79

6/6/79

10/23/79

0,80tO.53*
(7)

0..24±O.01
(2)

.12±n. 16
(2)

8.76.t24.75
(8)

0.06t0.08
(2)

0.99±0.68
(4),

1- 09t 1 .27
(2)

0.59
(i)

4,20±1.04
(2)

Sample Site
2

3.14t2.41
(4)

0.12"0.16
(2)

0.23±0.00
(2)

2.49
(1)

0.17±0.24
(6)

0.03.0.04
(2)

0.33±0.29
(3)

0.2
(1)

0
(1)

1. 52±0.37
(2)

3

1 .16±0.61
(4.)

0.35t0.17
(2)

0.12*0.16
(2)

ND

0.19±0.23
(6)

0.10±0.1 3
(2)

0.38:0.65
(3)

ND

0.72
(1)

3.39t1.68
(2)

a format of entries: Mean of multiple readings >0 pCi/l * s atandard
deviation.

(number of reading* >O. pCi/l1)

* D No Date.

D-13



Table D-3 (Cont'd)

Perimeter Ambient Radon Monitoring (con'd)
Ambient Radon Activity (pCi/I)

Tracketch
(percent error in parentheses)

Sample Site

Sample
Period

10/3/80-
11/3180

11/3/80-
12/1/80

1211/80-

1/8/81-
2/10/91

2/10/81-

3/11/81

3/11/81-
4/23/51

4/23/81-
3/15/81

5/15/81-
6/16/81

6/16/81-
7/16/81

5.54
(16.6)

2.45
(28.1)

2.67
(22.6)

2.89
(13ý5)

5.11
(10.6)

1.27
(14.7)

13.54
(7.4)

2.53
(12.0)

1 .96
(14.4)

SI

2.37
(27.1)

2.79
(26.1)

1 19
(35.8)

3.26
(12.7)

1.69
(16.0

1 .59

(13.1)

6.74
(10.6)

2.03
(13.5)

1.22
(18.5)

C

1.61
(33.8)

3.96
(21.5)

2.30
(24.5)

2.55
(14.5)

3.82
(12.5)

1.35
(14.3)

7.80
(9,8)

2.45
(12.2)

1.22
(18.5)

0

ND
WD

S. 29

(41.2)

1.19
(35.8)

2.55
(14.5)

2.43
(13.2)

1.32
(14.4)

9.85
(8.7)

4.80
(8.7)

2.32
(13.2)

E

2.37
(27.L)

1.45
(38.2)

2.55
(23.2)

2.84
(13.7)

4.15
(10.0)

1.51
(13,5)

10.91
(8.2)

2.67
(11.7)

3.45
(10.8)

F

5.69
(16.8)

1.45
(38.2)

2.18
(25.3)

1'.80
(17.7)

4o57

(11.3)

2.33
(10.8)

11.34
(8.1)

3.31
(10.5)

2.04
(14.1)

OCR/Ix

2.37
(27.0)

1.62
(35.8)

1.32
(33.8)

ND

3.82
(12.5)

1.25
(14.9)

10.77
(8.3)

5.44
(8.1)

2.24
(13.5)

Spr ingstead

2.67
(25.3)

1.29
(41.2)

1.44
(32.0)

1.19
(22.7)

5.11
(10.6)

1.38
(14.1)

12.19
(7.8)

3.16
(10.7)

2.43
(12.7)

*chip damage.

I Sampling began 4/77.
Sampling frequency:

Sampling locations:
monthly (1/81-present); quarterly (4177-10/79).
three sites (1977-1979).

1: on fence line off highway on south boundary, west side across from
asaft construction, just north of site E.

2: across highway. from scale house on tailings fence line.
3: middle of new road on north side of tailings, near site P.

Since 11/80 eight aites are sampled, and 2 additional sites were added
in 3181. All sites coincide with- perimeter continuous low volume air
monitoring sites:

Site A: north of mill site at NECR Trailer Park.
Site BI: northeast corner of Kerr-McGee Administration Building.
Site C: about 150" east of the midpoint of the east boundary of the

tailings impoundment.

Site D: southeast iargin of t ailings impoundment, on access road.
Site Z; near south end at tailings impoundment, about 300' north of

Pipeline Arroyo.
Site F: north of tailings impoundment at access road, 1800' east of

intersection with M66.
Site OCR/tX: southwest corner of treatment plant.
Springatend: at sewage treatment plant.

Sampling method: Lucas Chamber (1977-1979); Since 11/0, Tracketch alpha
particle detectors, as directed by T. E. Baca,(NNEID) to
T. F. Bailey (UNC), 7/3/80.
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Table O-4

Perimeter Continuous Gamma Monitoring - TLD
1

Gamma dosage (mrem/councing interval)

Sites
Sampling 2 3 .4
Interval*

10117/74 - 4/17/75 93 100 88 96 ND

6/4/75 - 12/12/75 87. ND 97 91 90

12/12/175 - 6/11/76 90 72 86 84 77

6111/76- 12/21/76 146 145 131 119 I9I

12176 - 8177 102 - 108 107 95 93

Sites A Al C D E F Spring- OCX/IX
Seampiing stead
Interval*

1012/60 - 1/Xe/SI 54.0(7.3)* 49,00.7( ) 43,60(.6) 526(5,4) 59.0(16.5) 0.2(3.01 42.00(6.0) 59.5(6.1)

12/16/80 - 5/6/81 56.2(11.3) 51.4(19.6) 46.9(7.8) 63.8(1b.8) 53.8(10.6) 83.8(M3,) 46.2(9.5) 53.8(9.7)

ND a no data
date annealed to date read
a* everage of 5 readings (2 standard deviations)

I Sampling began 10/74. No data between 8/77 and 10/80.

Sampling frequency: concinuous sampling; TLD' ,read semiannually (10/74 to 8/77);
quarterly after 10/80.

Sampling locations: Five original sites (10/74 to at least 10/178).

1. Bend in gi. 566 opposite arrow on tree, inside, barbed wire fence in line with three pole:power line
2. Far east side of south property line fence at sign on fence
3. On south property line fence, east of Rt. 566 at arroyo
4. On tree on slight ridge. southeast of stack of metal pipe st mill site, (west of Rt. 566); or

Popovich Id. west of mill site
.5. At.General Store, Springstead Trailer Park, or ac Springstead water cower cable

Eight new sites (since 10/80) correspond with continuous low volume air and ambient radon monitoring s~tiionn.

• Site A: north of mill site ait NECR Trailer Park.
Site 31: northeast corner of Kerr-McGee Administration Building
Site C: about 150' east of the midpoint of the east boundary oa the tailings impoundment
Site D: southeast margin of cailings impoundment on access road
Site E: near south end of tailings impoundment, about 300' north of Pipeline Arroyo
Site F: north of tailings impoundment at access road, 3600' east of intersection with NM566
Springatead: at seesage treatment plant
Site OCR/IXI southwest corner of. treatment plant

Sampling method: Eberline Lif TLO is mounted in plastic several feet above the ground.
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TableD-5

Drinking Water Monitor

Sample Gross Crove Total
Date Site alpha beta Uranium

Location (pCi/I) (pCi/0) (mgU/I)

11/7 CR HILL 47.6#10.4 11.8-3.4 0.207

10177 CR 411 41+6* 6.2 0.050

12/77. CR Hill 4.85. 0.00

12/11 CR Nine*t 0 0.085

6/19 Ca mine <2h* 3.44

5/80 CR Hill <2 0.06

Area

3 38 pCi/i alpha activity due to Uranium
S* excluding uranium

C* CR mine and milt receive drinking water from the same

I Sampling began 1/l7

Sampling frequency:. annually, after atart up
Sampling location: mill- area water tape (4ame source as
Sampling methods: see Appendix 0

Radium
226

4.3+0.4

1.33

1.75

<0.6

1.8

St ront ium
90

(pci/I)

0.0.1.0

Total
Lead
(mgll)

0.0036

0.0044

source

mine drinking water).



Table D-6

Vegetat ion Monitoring'

I. Vegetat ion Sampling 1975 through 1978

Sample Sample Alpha Beta Total Uranium Radium-226 Thorium-23O

Site Date pCi/g pKilg .e/I pci/g pci/s

#1 12/12/75 0.9-0.5 4.58.0.16 0;8 0.0*0.2 0.0+0.1

6/11./76 0.6+0.5 7.84+ 0.212 0.6 0.2+0.1 0.0+0.1

12/2.1/76 0.3.*0.1 0.5+0.1 1.2 0.2+0.1 0.45+0.10

8/5/77' 2.040.9 17.7.0.8 1.62 0.39+0.06 0.07.0.06

9/28/78 8.3+0.9 5.2.0.1 0.35 4s7+0.3 0.75*0.04

42 12/12175 1.4.0.6 6.95.0.J7 0.7 0.2+0.1 0.0.0.1

6/11/76 0.0+0.1 10.2-0.2 0.4 042+0.1 .0.0+0.1

12/12176 1.5.0.3 0.9.0.1 0.5 0.2.0.1 .0.37-0.08

8/5/77* 2.3+.1.0 12.3-0.7 1.14 0.22-0.03 O. 10._0.05

9/28/17 9.6.0.9 6.9t0. 1 3.68 2.7-0.1 0.95-0.05

#3 12/12/75 12.+0.6 4.8340.27 0.7 0.0+0.1 0.0+0.1

6/111/76 0.0.0.21 12.3.0.2 0.5 0.2.0.2 0.0.0.1

12/21/76 0.6-0.1 0.8+0.. .1.9 0.74-0.13 0.29÷0.07

8/5/77* 9.4.2.5 18.0.0A8 7.86 0.43.0.06 0.88-0.14

9/28/78 1.7+0.5 7.4.0.1 0.57 0.84+0.04 0.07.0.02

04 12/12/75 0.8+0.5 5.50.0.18 0.3 0.0.0.1 0.0,0.1

6/11/76 1.1.0.6 8.01.0.21 0.6 0.4+0.1 0.0+0.1

12/21/76 0.4+0.2 0.6.0.1 IJ1 0.71-0.17 0.19.0.20

8/5/77' 9.5.2.6 .32.5+1.0 5.09 8.00_0.35 1.49,0,10

9/28/78 3.7.0.6 6.2.0.1 2.1 0.34_0.02 0.12,0.02

#5 6/11/76 2.7.0.8 8.2100.21 3.8 0.7+0.1 0.3-'0.1

11. Vegetation Sampling 1979

Sample Sample Total Uranium Read ium-Z26 Thorium-230 Lead-210
Site Date jg/g P C i/Yt pci/g pcilg

VsgI 11/16/79 2.1.. 1.6.0.2 9.3.0.2 3.7--0.I

Veg 2 11/28/79 0.63 0.67.0.05 0.50+0.04 0,46-0.05

Vag 3 L 2 1/21/79 0.32 0.4640.04 2.9+0.1 0.34+0.08

Veg 4 11/21/79 0.20 0.11.0.03 0.38+0.03 .0.25.0.07

Veg 5 11/21/79 2.2 3.8:0.2 13.0.1 1.9-0.2

Vag 6 11/26/79 1.3 1.3.0.2 10.0+1 0.93+0.10

Veg 7 11/26/79 0.38 0.69"0.06 1.2+0.1 0.57.0.09

Veg 8 11/26/79 0.24 0.13+0.04 0.06#0.03 0.37:0.07.

YV. 9 11/17/79 0.88 0.46.0.04 1.5-0.9 0.62+0.07

Veag 10 11/27/79 0.20 0.12,'0.03 0.22:0.04 1.2100.08

• Date samples received foer analysis
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Table D-6 (Cont'd.).

Vegetation Monitoring (coot 'd.)

Iil. Vegetation Sampling 1980

Sample Sample Nat U Rs-226 Th-230 Pb-210 Po-210

Site Date pCi/B pCilg pCi/g pCi/g pCi/g

A-1 10/331/80 2.5 1.2+0.2 1.5+0.4 1.1+0.5 0.8.0.5

A-2 10131180 1.2 8.1+0.5 4.5_1.5 2.8+4.0 3.2+0.9

5- ; 10/31/80 0.7 0.3+0.1 1.1+1.9 0.8+.0.4 0.1.0.4

6-2 10/31/80 0.6 0.1+0.1 2.3_1.2 1.1+4.1 0.1+0.4

C-I 10/31/80 1.6 2.2+0.2 2.4.1.2 1.7-0.6 0.3+0.4

Is4
1

Spling began 12/75.
Sampling frequency: annually, except semiannually during start up (1975.1976).
Sampling locations: five original sites (1975-1978) are

1.. Approximately 100 yards NZ of vent shaft #3.
2. Approximately 50 yards vast from mesa side along dam protection dike.
3. North of arroyo on west boundary fence.
4. 100 yards NE of ventilation shaft west of mill.
5. Curve in road loading to NECR on 566.

Sampling locations 1979: All samples were taken inside the banks of the arroyo
beginning at the point +of the spill to the Rio Puerco at the state line at five
(5) mile intervals. MG@£ID agreed to accept these samples as annual vegetation
monitoring.

.The current•(1980-present) sampling sites are:.

A-I: Approximactely 100' east of continuous low volume air monitoring location C.
A-2; Approximately. 1/4 mile east of continuous low volume air monitoring location C.'
B-1I : Approximately 100' north of continuous low volume air monitoring location F.
B-2: Approximacely. 1/4 mile north of continuous low volume air. monitoring location F.
C-I: Approxiuately 1 mile north of continuoua low volume air monitoring location F at

windmill 15T-503.

Sampling methods: see Appendix G. ll1 samples are air dried until no weight change
occurs before analysis; samples are taken from 20' x 20' areas near continuous
low volume particulate and ambient.radon monitoring stations.
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Table 0-1

Soil Honitoringi

SamplinS Site #1 Northeast of Venothaft 03

Gross Alpha Gross Beta Total Uranium Radium-226 Thori•m-210
pCiJI (dry) pCi/ig (dry) /Ag/a (dry) pCig (dry) pCi/g (dry)

0-2 2-4 G-2 2-4 0-2 2-4 0-2 . 2-4 0-2 2-4
Depth
Interval
(inches)

Sample
Date

12/75

6/11/76

1/77#*

8/77

10178***

4.1,1.1* 2.74-0.9
3.2t,_.9 2.70,8_~

3.7.0.6 4.4.0. 7.

1.6.0.5

2.81_0.59 1.4:7.0.53

1.44.0.52 1.9340;54

2.14#0.39

2.0+0.4 3.3+0.4

0.5.0.4

2.9

0.9

2.4

0, a

0,.7

0.61 0.45

0.87

0.39+0.08 0.280.0o6

0.510.0o9 o.t9.0.03

1.03*0.19

0.49.0.09 0.30+0.06.

1.9+0.5

0.18.0.06 0.0040.01

0.0340.02 0.00+0.01

0.13+0.06

0.0170.03 0.27.0.09

1.2-0.1

* Counting error
** Sample* combined because previous data showed two layers to be very similer.
*4* Depth interval not available



TabLe D-7 (Cont'd.)

Soil Monitoring (cont'd.)

Sampling Site 02 West of Ram Mesa

Cross Alpho
pCi/g (dry)

Cross Beta
pCi/S (dry)

Total Uranium
pg/g (dry)

Radinm-226
pCi/g (dry.)

Thorium-230
pCi/g (dry)

Depth
Interval
(inches)

Sample
Date

12/75
6111/76

1/77*

8/77

10118***

0-2 2-4 0-2 2-4 0-2 2-4 0-2 2-4 0-2 2-4

7.0+1.4 4.3.1.1

19.1+<.7,

5.71+0.71 4.4140.66

4.74.0.66 3.94+0.63

5.84 +0.50

5.7,_.5 5.0+0.5

8.4_0.6

2.7

1.7

3.7

2.0

16.5

9.48 2.00

4.4

0.48s0.09 1.122#:0.17

1.500.18 0.9741.115

9.44#O.58

6.03t0.32 " 0.82.0.10

9.3+0.6

0.11+0.04 0.t6o0.05

0.05+0.02 o0.00+0.0O

0.46_0.11

2.15+0.17 0.12.0.01

1.4+0.1

0
Sampling Site j3 West Boundary Fence

Cross Alpha
pCi/g (dry)

Gross Beta
pCi/g (dry)

Total Uranium

gjg/g (dry)
Rad i um-226
pCi/S (dry)

Thorium-230.
pCi/g (dry)

Depth
Interval
(inches)

Samsple
Date

12/75

6/11176

i1/77.*

8177

t0/78"**

0-2 2-4 0-2 2-4 0-2 2-4 0-2 2-4 0-2 2-4

12.2+2.2* 9.7*2.0

6.5+1.5 4.4+1.4

(8.801.0

9.0+1.2 8.7*1.2

6.47+0.74. 4.75.0.67

3.92_0.61 3.62+.0.62

3.47+0.44

5.9+0.5 5.3+0.5

3.80.5

4.7

1.7

2.6

1.7

1.2 •

1.21 0.55

0.68

0.62+0.13 0.85*0.14

0.87+0.14 1.27.0.17

0.70+0.12

0.98.0.09 0.73+0.07

0.1*0.3

0.14+0.05 0.14+0.05

0.11+0.03 0.00+0.01

0.75+0.11

0.31+0.04 0.42+0.05

0o8*_0.2



Table 0-7 (Cont'd.)

Cross Alphai
PC i/g (dry)

0-2

Sampling Site A4 West of Hitl

Cruse Beta Total Uranium
pCi/g (dry) pg/g (dry)

Z-4 0-2 2-4 0-2 2-4
Depth
IntervaI
( inches)

Sample
Date

Radium-226
pCi/g (dry)

0-2 2-4

0.81o0.13 012340.06

0.3710.08 0.38+0.08

0.44#0.12

0.7740;06 1.18+0.10

1.8+0.2

I-

12/15 5.9.1.5* 21.8+4.2

6/11/76 2.90.l 2.9.1.2

I./77*_

Gross Alpha

pCi/x (dry)
Depth.
Interval 0-2 2-4
(inches)

Date

6111/76 4.5+.16& 10.5.2.1

3.40.0.62 8.38.0.80

1.96-0.54 1.51.0.52

0.14.0.34

4.3.0.S 4.2#0.5

4.0.0.5

2.3

t.1

0.9

0.87 1.51

t.2

2.2

1.1

Thori um-230
pCi/g (dry)

G-2 2-4

0.1,2_0.04 0.12.0.04

0.00o0.01 0.13+0.04

0.290.008

0.14+0.02 0.11+0.05

0.28.0.03

Thor iuie-230
pCi/g (dry)

0-2 2-4

0.1440.05 0.36_0.08

0.39+0.10

Sampling Site 95 Northeast of Mill

Gross Beta Total Uranium RadiUm-226

pCi/g (dry) pg/g (dry) pci/g (dry)

0-2 2-4 0-2 2-4 0-2 2-4

2.1940.55 3.48+0.61 1.9 2.3 0.63+0.13 1.7.10.•10

2.63-0.41 0.43 1.61.0.5



Table 0-7 (Cont'd.)

Soil Honitorins (coat 'd,

Background soil samples collected in a cooperative program between UNC and NKEID. Samples
collected at 48 locations along the Pipeline Canyon, North Fork Rio Puerto and. Rio Puerco

Arroyo, in order to determine background soil concentrations. Values in pCi/g (dry). with

mean and I standard deviation, were calculated by Battelle Northuw.et LaboratorLes.

Urauium Radiumi-226 Thorium-230 Lead-210

0.67.1.7 1.5*.2. I O1S3e-2 ,0 1.90 8.+3

New Sampling Sites

.(10/29-31/80)

t. Uranium Radium-2
2 6  

Thoriam-230 Lead-210 Poloo
iUS (dry) pCj/g (dry) pCi/s (dry.) pCoi/g .(dry) pCi/g

1.6 1.1+0.2 0.3 ,e.5 O.1+3.0 0.7

0.6 6.5.+0..2 1.1.0.S 2.3.4.0 0.1

1.2 1.662.4 1.9.0.6 3.10. 2 0.8

0.9 0.9+0.2 2.6+0.8 0. 1o0.. 0.1

0.8 0.6.0.2 1.0.0.5 3.1.0.8 1.2

3.6 7.7+0.5 0.9.3.2 0.•+5.0 1.2

1.0 0.4.0,2 1.9.0.6 0.7.1.1 0.9

4.0 4.8,4.0 4.1+0.9 o.A:0.1 0.9

"3

"3

.pc

Sample
Site

A

3-I.

C

D

I

Spr inget ead

OCR/tx

ium-2 10
(dry) +

*0.5

+0.4

-0.4

.0.6

.1.0

+0.5

+0.6



I

Tdble D-7 (Cont'd.s)

Soil Monitoring (cont d.)

I Sampling began 12175 at five sites; in 1980. sampling began at eight sites corresponding to high volume air
Monitoring sites.

Sampling frequency: semiannually except during 1979 and 1980 until 10/80; annually since 10/80.
Sampling locations:,

From 12/75 to 10/78. five sites were smupled in two inch depth intervals (O"-2" and 2.-4").

The five sites are:

I. Approaimsately 100 yds. northeast ofventsheft #3_"
2. Approximately 50 yds. waet of ama He&& along dam protection (Dilco) dike.
3. North side of arroyo on west boundary fence.
4. 100 yds. northeast of ventilation shaft west of mill.
5. Northeast of curve in MM566 leading to mine.

Since 1919, eight sieis esies are sampled. Sites are:

Locat Ion A - Near the continuous low volume station A at the NECR Mine Trailer Court.
Location. 01 - Near the Kerr-HcGee Training School sewage treatment plant north of Section 2.
Location C - On-the dam at the east side of Borrow Pit .02.

Locat ion 0 - Near the *continuous low volume location D.
Lecit ion .t - Near the continuous low volume location E.
LoCation F - Near the continuous low volume location F on the flood protection dike.
Sprigestead - Near the..sewage treatment plant at the Springstead Trailer Park.
OCIR/IX - Taken on the east aide of: the IX Plant at the Old Church Rock Nine.

Additional samples were taken during 1979 along the Pipeline Canyon. North Fork of the
Rio Puerto. and Rio Puorco-Arroyo, in a cooperative UNC - NHEID program to assess
background levels In local soinl.

Sampling method: see Appendix G; samples are air dried until no weight change occurs before analysis.



Table D-8

Effluent Nonitoring(l)

Calculated concentrations of radionuclides released to unrestricted
areas in liquid & gaseous *ffluents.

Effluent

Nonitoring
Period

5-3-77

to

6-30-77

RadijonuclIides

U nee

lRe-226

Th-230

Ita-222

Liquid Effluent
Concent rat ion

0

0

0

Caseous and Particulate
Effluent Concentrat ion

ACi/Ilxl 013

1.5

0.14

0.14

0.016

7-1-77 U not

iLa-226
Co Th-230

12-31-77 . Ra-222

1-1-78

to

6-30-78

U nat

Ra-226

Th-230

kn-222

7-1-78 U nat

Ra-226
to Th-230

12-31-78 6 R-222

1-1-79

to

6-30-79

U nat

Ua-226

Th-230.

Rn-222

'*2.73 14Ci total

1.19 pCi total

74.95 ACi total

0

0

0

WD

*-*l.59 mg/I

181.70 pCi/I

79.50 pCi/I

0

0
0

ND

****2.95 Ci total

3.59 Cl total

7.64 Ci total

ND

0

0

0

ND

0

0

0

ND

0.

0

0

ND

4.02
• background

0.096

<background

2.54

.0.12

0.15

<background

2.38

0.109

0.013

<background

1.88

0.059

0.323

70.2

2.24.

0.129

0.053

900.0

1.92

0.120

0.133

<background

<background

0.145

0403

5900.00

9.7

6.6

3.1

0.0

7-1-79 U nat

Ra-226
to Th-230

12-31-79 Ra-.222

1-1-80

to

6-30-80

U nat

RAe-226

Th-2 30

Rer-222

7-J-80 U net
RA-226

to Th-230

12-31-80 Rn-222

1-I-81

t0

6-30-81

U. naot

3s-226

Th-230

ln-222

(1) Monitor results are biannually reported to NMEID. Background is
determined at background perimeter airborne particulate (high volume)
monitoring stat ions, Springaread and OCR/IX.

* ND - no data
**,eveac: tailings spill during cleanout of teiling* line 9/25/77;

aliaes (1 ton) and flush water (900.gallon.) released to

arroyo
•* event: tailings line spill 9/30/78; small amount of slurry entered

stream
ea event: tailingsdam breach 7/16/79

D-24
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Appendix E

Mill Area Radiological Monitoring Data

Table

E-1 Airborne. Particulates Monitoring - Low Volume

E-2 Working Levels - Radon Daughters

E-3 .Instantaneous Alpha Surface Contamination Monitoring

.•4 Instantaneous Gamma Monitoring - Scintillation Counter

E-5 - Continuous. Gamma .Monitor-ing . TLD ..

E-6 Employees Gamma Exposure Monitoring -Personnel TLD

E-7 Uranium Inhalation Exposure Monitoring
E-8 Bioassay - Urinalysis
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TAAL& E-I

Airborne Particulate Monitoring - Low Vol0uel

A. Yellovcake Dryer
(Dryer Closed Except IWhere N4oted)

Samplin8
Data

7/77

8177

9t77

10/77

11/77

12/77

1/78

2/76'*

2/78"-
2/785*

2/78**t
2/78,t•*

3/78

4/78

5/78

6178

6/78

6/78

6/78

7/78

7/78

7/76*

8/78

8/78

8/76

8/78

./78

9/78

9/78

10/78

10/78

11/78

11/78

31/74T***

12/78

Cross alpha.
x to0-.io Jci/.t

0*

0.183

0.058-4

0.36

3.36

0.18

0.65
0.36

0.08

0.17

a 0.29

0.78

0.007

0.04

1.56

0.0176

0.04

0.12'

0.2

0.259
0.32

3.86

0.26

4.11

3.48

3.29

0.138

0.29

0.49

0.123

0.27

0.099

.0.07

0.35

0.1

Gross betszixlO- 0 •i/ml

0.

2.78

0

0.347

2.34

0.13

0.048

0.85

0

ND

0.69

0.03

0.05

0.54

0.047

0.09

0

0.52

2.34

0.38

5.12

0.2

2.5

2.3

1.9

0.126

0.26

0.32

0.17

0.33

0.068

0.05

0.23

0.13

U Total
X1O-10 pci/ml

ND*

ND

ND

ND

ND

:0.05

0.12

0.30

1.05

0.80

1.63

0.12

1.32

1.17

0.15

0.07

ND

0.6

2.04

0.84

3.48

0.51

5.0

5.07

4.47

0.187

0.30.

0.76

0.14

0.39

0.213

0.04

0.53

0.21

ZPC alpha

ND

hT
HD

lID141

336

18

65

36

ND

17

ND
78

0.7

4

156

1.76

4

12

20

25.9

32

386

26

411

348

329

13.8

29

4,9

12.3

27

8.9

7

35

30

'ND No Date
O' Dryetr Dovu

' ODryer. Open



Table E-1 (Cont'd)

Airborne Particulate M~onitorin~g -- Low Volumea
(Cont~d.)

A. Yallovcak* Dryer (conc'd.)

Sampling,

1/79
1/79

2/79

3/795*5

3/79
3/795.5t

3/79

4/79

$/79
5/795•*

6/79

6 / 79***

7/79
11/79'

12/79

1/80

2/80

3/80

4180

5/80

6/80

7/80

9/80

10/80

12/80

12/80***

12/80*-,

I/80*

i/81'5

1/81*5,

I /C1 /81m

1/81

2/81

.3/81

4/81

5/81

6181

Gross alpha
X 10-10 gACi/ml

0.065

0.087

3.630

0.087

0.056

0.186

0.031

0.223

0.239

0.411

0.111

0.796

0.390

0.207

0.154

0.201

0.228

0.008

0.137

0.092

0.056

0.042

0.055
0.141

2.540

1.110

I.Z62

5.170

0.274

0.027

0.309

0.079

0.211

No

ND

ND

ND

ND,

Gross bets
0-10 j ci/sm

0,052

0.077

1.953

0.088

0.054

0.212

0.015

0.180

0.198

0.313

0.154

0.612

0.241

0.203

0.11

0.19

0.225

0.011

0.086

0.079

0.026

0.034

0.058

0.137

1.579

1.388

1.286

5.470

0.315

0.041

0.366

0.096

0.214

ND

ND

ND

U Total
X1Jo-lO PCi/ml

0.45

0.17

5.93

0.10

<0.04

0.173

0.03

0.22

0.26
0.48

<0.04

0.42

0.40

0.23

0.18

0.209

0.29

0.018

0.147

0.117

O.O.

(0.04

0.06

.0.087

3.19

0.07

1.40

6.77

0.24

(0.04

0.04

(0.04

0.30

0.80

0.24

0.12

0.43

0.27

WePC alpha

6.5

.8.7

363

8.7

5,6
18.6

3.1

22.3

23.9

41.1

11.1

79.6

39

20.7

15.4

20.1

22.8
0.8

J3.7

9.2

5.6

4.2

5..5

14.1

254.0

111.0

126.2

517.0

27.4

2.7

30.9

7.9

21.1

NW

ND

ND

ND

ND

E-3



Table E-1 (Contti.)

Airborne 'Particulate.manitoflring -- Low~ Volume

a.

alpha
11CUI/a

Samp in

11/77

12/77

I1/78

2/78

3/78

4/78

5178

6/76

7/78

8/178

9/78

10/78

11/78

12/78

1/79

2/7.9

3/79

4/79

5/79

6/79

7/79

11/79

M2/79

1/80

2/80

3/80
4/80

5/80

6/3O

7/80

9/80

10/80

12/80

1/81

2181

.3/81

4/81

5/81

6181

Gross
z 10-10

0.17

0.10

0.045

0.022

0.06.

0.005

0.08

0.23

0.02

.0.14

*0.04

0.026

0.007

0.009

0.041

0.028

0.009

0.103

0.980

0.028

0.058

0.022

.0.028

0.002

0.037

0

0.026

0.063

0.072

0.023,

0.016

0.009

0.043

0.020

so
ND

NDNO
ND
ND

(cona 'd. )

Grizzly Sump

Gross beta
xIO-1

0 
liCi/mi

0

0.21

0.018

0

0.17

0.012

0

0.25

0.004

0.19

0.07

0.06

0

0.02

0,036

0.094

0.004

0.170

1.220

0.03•8

0.095

0.091

0

0;048

0.138
0.031

0.059

0.056

0.085

0.049

0.032

0.022

0,062

0.049

ND

ND

ND

ND

U Total
xIO-1O /.uci/m1

ND

ND

0.04

0.33

0.11

0.03

0.06

ND

0.1

0.10

0.04

0.10

0.02

0.06

<0.04

.0.0 4

<0.04

(0. 04.

0.40

(0.04

0.03

<0.04

<0.04
0.015

0.0 08
0.030

0.038

0.904

<0.04

(0.04.

(0.04

0.09

0.05

0.17

ND

0.27

0.13

0.14

%NPC alpha

17

10

4.5

2.2

6

0.5

8

23

2

14

.4.0

2.6

0.7

0.9

4.1

2.8

0.9

30.3

98.0

2.8

5.8

2.2

2..8

0.2

3.7

0

2.6

6.3

7.2

2.3

1.6

0.9

4.3

2.0

NO

NO

ND

ND

E-4



Airborne Particulate Monitoring -- Lo..Volue
.. (cont'd

SampI ins
Date

6/77

7/77

8/77

9/77

10/77

11/77

12/77

1/78

2/78

3/78

4/78

5/78

6/78

7/78

7/78

8/78

9/78.

10178

11'/78

12/78

2/79
*3/79

4/79

5/79

6/79

7/79

.1/79

12/79
1180

2/80

3/80

4/80

6/80

7/80

9/80

10/80

12/80
1/81

2/81

3/81

4181

5/81
6/81

C.

Gross alpha
•10-10 uci/ml

0.0024

0.059

0.0 I18

0.0278

0.038

0.06

0.02

0.0053

0,007

0.001

0.020
Oo 10

0.11

0.00054

<0.01

0.03

0.009

0

0.006
0,0Z4

0.007

0.009

0.015

0.027

0.014

0.005

0,005
0. 007

0.006
o

0.008

ND

0.011

0.005

0.025

0.061

0.028

ND

ND

No

NU

ND

Leach Platform

Grois. beta
u10-10 *Ci/m1

2.5

.0

0.532

3.30

0.603

0

0

0

0.020

0

0.29
0.634

0.20

0.03

0.032

0.043

0

0.08

0.059

0.033

0.004

0.079

0.062

• 0.055

<0.025

0
.0.015

<0.025

0.004

O
ND

0.028

.0.033

0.037

0.256

0.039

ND

NV

ND

No

ND

U Total
xl0-O0 gCi/m1

ND

No

ND

ND

NO

ND

RD

ND

0.23

0.034

0.28

0'.09

0.08

0.833

0.9

0.05

0.24

0.036

0.63

0.008

0.09

(0.04

<0-04

0.03

<0.04

0.006

<0.04.

<0.04

0.028

<0.04

0.006

0.007

<o.04

<0.04

<0.04

<0.04

0.38

0.04

0.26

0.04

0.64

0.02

0.01

%HPC alpha

ND

ND

ND

ND

ND

6

2

0.53

0.7

0.3

2.0

10

11

0.054

<I

3

1.3

0.9

0

0.6

2.4

0.7

.0.9

3.5

2.7

1.4

0.5

0.5

0.7

0.6

0

0.8

ND

1.1

0.5
2.5

6.3

2.b

NO

ND

NIO

ND

1-5



Table E-1 (Cont'd.)

Airborne Particulate Mon itorjsng -- Lowi Volume
(cont 'd.)

0. Yetlowicake Cbeiige.Room

Sampl in&
Date

7/77

9/77

10/77

I1/77

12/77

1/78

2/78

3/78

4/78

5/78

6/78

7/78

9/78

10/78
10178

11/78

12/78

12/78

1/79

21/79

3/79

4/79

5/79

6/79

7/79

11/79

12/79

•I/so -
2/80

2/80

3180

4/80

5/80

6/80

7/80

9/80.

10/80

12180

1/81

2/81

3/81

4/81

5/81

6181

Groe *alpha
1 10-10 ' uci/ml

0.12

0.0219

0.101

0.37

0.17

:0.0.29

0;24

0.0.O

10.001

0,035

0.035

1.32

0.77

1.23

0.38

0.017

4.05

2.1

0.010
.23.398

0.047

.O 106

0.097

0.160

0.303

1.030

0.030

0.477

0.556

0.022

0.248

0

0.160

0,494

0.029

0.019

1.05

0.033

6.016

0.018

o.o27

ND

ND

ND:
NO
NO

Gross betaXAO-I0 pcilml

0

0.445

0.07

0.10,

0.41

0.71

OA

0

0.05•

0.82

0.65
0.58

0.52

0.005

2.6

.A.43

0.024

12.694

0.082

0.146

0.12)

0.144

0.205

0.84

0.05

0.621

0.402

<0.025

0.189

.0 .

0.126

0.500

NO

<0.025

0.49

0.034

.0.031

0.022

0.049

• ND

ND

ND

ND

ND

U Total4610-I Acilml

ND

NO

ND
N[D

NO

0.04

0.08

0o08
3.5v

0.086

No

1.74

1.07

ND

0.0o8

0.03

6.74

1..,58

0.24

41.40

0.04

0.12

0.09

0.14

0.35

1.47

<0.04

0.507

0.44

0.34

0.36

0.023

0.175

0.515

0.05

<0.04

0.91

0.04

<0. 04

0.03
0.07

0.11

0.21

0.25

0.10

0.07

ZKPC alpha

ND

ND

NOD

37

17

2.9

24

4

3.5

3.5

132

77

123

38

1.7

405

210

1.0

2339.8

4.7

10.6

9.7

16.0

30.3

103.0

3.0.

47.7

55.6

2.2

24.8

0

16.0
494,

2.9

1.9

105

3.3

1.6

1.8

2.7

NO

NO

ND

NOD

ND

E-6



Table E-1 (Conc'd1.)

Airborne Particulate Mlonitorin~g -- Low Volume
(coni d.)

9. Yoltowcake &in Plat form

Samp Iing
Dat e

7/77

11/77

1/78.

2/78

3/78

4/78

3/78

6/78

6/78

6/78

7/78

7/78

8/78

8/78

8/78

9/78

9/78

10/78

10/78

11/78

12/78

1/79

2/79

3/79

4/79

0179
6/79

7/79

11179

12/79

1/80

2180
3/80

4/80

5/80

6/80

7800

9/80

10/80

12/80

1/81

2/81

3181

4/81

5/81

6/81

Gross alpha
x 10-10 pCi/ml

0

0.06

0.20

0.94

0.02

0.007

0.52

0.173

0.05

0.09

0.24

0.322

0.20

0.25

0.31

0.274

0.27

0.21

• 0.173

0.08

0.078

0.1

0.462

0.225

0.248

0.094

0.198

0.296

1.014

0.181

0.115

0.145

0.132

0.002

0.231

0.458

0.025

0.030

0.062

0.024.

0.067

0.094

ND.

ND

ND

ND

ND

Gross beta.
.lo-1O Aci/al

0

0.48

0.73

1.3

0.05

0.074

0.33

0.066

0.11

0

0.17

2.68

1.07

0.44

.0,074

0.172

0.28.

0.14

0.21

0.12

0.033

0.09

0.279

0.151

0.194

0.118

0.183

0.216

0.363

0.093

0.08

0.121

0.146

0

0.12

0.463

No

<0.025

0,045

0.038

0.071

0.093

ND

ND

ND

ND

U Total
ZJO- 0 A•citml

ND

ND

HD

0.69

0.16

0.57

0.29

0.15

0.09

ND

0.5

3 .99

1.41

0.62

1.12

0.329

0.15
0.27

0.31

0.03

0.18

0.18

0.70

0.39

0,29

0.12

0.30

0.32

1.51

0.23

0.13

0.164

0.15

0.003

0.260

0.365

(0.04

(0.04

0.08

(0.04

0.11

0.13

0.43

0.42

0.17

0.07

0.04

214PC alpha

ND

6

20

94

2.0

0.7

52

17.3

5

9

24.

32.2

20

25

31

27.4

27

21

17.3
8

7.8

10

46.2

22.5

24.8

9.4

19.8

29.6

101.4
18.3

11.5

14.5

13.2

0.2

13.1

45.8
2.5

3.0

6.2

2.4

6.7

9.4

ND
NI)

ND

ND

ND

E-7



Table E-1 (Cont'd.)
Airborne Particulate Monitoring -- Low Volume

(cont 'd.)

F.. Yellowsak Packaging Area

Sa$l i no
Data

6177

7/77

9/77

10/77

11/77

12/77

2/78

2/78

3/78

4/78

5/78

6/78

6/78

6/78

7/78*

7/78

7/78

8/78

8/788179
8/78

9/78

9/78

10/78

11/76

.12/78

12/78

.1/79

1/79

2/79

2/79

3/79

3/79

3/79*4

4/79

5/79

5/79

5/79

5/79

5/79

5/79

6/79

7/79

11/79

12/79

1180

1/80

2/80

Cross alpha
a 10-10 ACi/ul

0.017

0.87

0.0613

0.0237

1.22

0.17

1.34

0.61

0.08

0.011

0.84

0.0296

0.27

2.18

0.002

4,57

5.70

0.62

4.5

0.014

0

0.002

.0.026

0.426

1.2

3.4

0.016

0.901

5.60

0.068

0.650

0.092

W0.265

.0.1 03

1.913

1.282

1 .668

1.679

1.308

0.610

0.161

0.033

0.033

0.032

0.1351

0.247

0.013

0.695

Gross bet's
.10-0 ISCiiul

*0.50

0.72

0

0.0793

0.55

0.09

0; 55

0.38
0.31

0. 044

0.53

0.01

0.51

1.2

0.13

2.28

3.09

*0.52

3.7

0

0

0

0

0.29

0.017

0.85

2.1

0.008

0.365

3.095

0.066

0.122

0.142

8.683

0.142

1.290

0.737

1.333

0.6714

0.762

0.332

0.165

0.065

0.055

<0.025

0.09

0.189

0.031

0.498

U Total
xl0-10 MCi/mL

ND

ND

NO
ND

RD

No

1.48

0.86

0.21

0.39

0.53

0.06

ND

2.6

0.84

4.36

0.82

2.13

0.012

0.25

0.004

0.07

0.35

0.02

0.27

4.28

.0.30

1.26

9.19

0.08

0.15

0.15

.13.23

0.11

5434

3.5

2.8

2.40

1.531

0.99

0.18

<0.04

0.03
:10.04

0.16

0.20

0.013

0.87

ZMPC alpha

ND

ND

ND

ND

122

17

134

61

I.

84

2.96

27

* 218

0.2

457

.570

62

450

*1.4

0

0.2

2.6

43

1.5

120

340

1.6

90.1

560.0

6.8
15 'o
9.2

1026.5

10.3

191.3

128.2

366.18.,

167.9

1,30.8

61.0

36.1

3.3

3.3

3.2

15.1.

24.7

1.3

69.5.

* Float clean up
**Orum trans fer



Table~ E-1 (Cont'd.)

Airborne Particulate Monitoring -- Lowd Volume

(cont'd.)

F. Yul~loweake.Packaging Area (cont'd.)

sampling Grose alpha Gross bets U Total
Date x 10-10 gCi/ml x10-10 ACi/mL 110-10 p~ci/el

3/80

4/80

6/80

7/80

7/80-

7 /80*.55

7/80

8/80

9/80

10/80

12180

1/81

2/81

3/81

4/81

5/81

6/81

0.003

0.228

0.014

0.052

0.407

S.18

0.64

M024

0.005

0.645

0.003

0.016

0.08!

ND

ND

ND

NO

NO

0

0.185

0.056

HD

0.275

4.80

0.78

<0.025

(0.025

0.289

0.007

0.030

0.154

NO

ND

NO

NO

ND

0.008

0.274

0.031

0.06

0.105

3.90

0.81

<0.04

(0.04

0.69

<0.04

0.04

0.25

0.23

0.35

1.80

0.08

0.07

%iPC alpha

0.3

22.8

1.4

5.2

40.7

518

64

2.4

0.5

64.5

0.3

1.6
8.3

ND

NO

ND

NO
ND

***Uucside Package
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Table E-1 (Cont'd.)

Airborne Particulate monitoring -- Low Volume
(cont'd.)

G. SAG Hill Feed Placform

Sampl Iing
Date

1/78

2/78

3/78

4/78

5/78

6/78

8/78

9/78

10/78

11/78

12/78

1/79

.2[79

3/79

4/79

5/79

6/79

7/79

11/79

12/79,

1/80

2/80

3/80

4/80

5/80

6/80

7/80

9/80

10/80

12/80

1/81

2/81

3/81

4/81

5/81

6/81

Gross
x 10-10

0.029

0.002

0.004

.0.008

0.05

0.06

0.04

0.043

0.026

0.004

0.02

0.030

0.025

0.044

0.032.

0.029

0M087

0.0744

0.099

0.036

0.037

0.037

0.005

0.013

0.037

0.072

0.070

0.167
0.094

0.021

0.082

NO
ND
NO

MD

ND

alpha Gross beta
Aci/mI X1O-10 Pei/.I

0 •
0

0

0.035

0

0.18
0.03

0.048

0.033

0.023

0.06

0.044

0.113

0.098

0.116

0.147

0.127

0.087

(0.025

0.065

0.07S

0

0.0o 7

0.036

0.055

0.086

0.142

0.119

0.033

0.086

NO

NO

ND

NO

ND

U Total ZNPC alpha
X10-1 0 Pei/zI

0.03 2.9

0.17 0.2

0.015 0.4

0.30 0.8

0.035 5

0.04 6

0.22 4

0.06 4.3

0.076 2.6

0.03 0.4

0.02 2

0.07 3.0

0.15 2.5

<0.04 4.4

(0.04 3.2

0.08 2.91

(0.04 8.7

0.03 7.4

0.04 9.9

<0.04 3.6

0.030 3.7

<0.04 3.7

0.003 0.5

0.015 1.3

<0.04 3.7

0.06 7.2

<0.04 7.0

0.08 16.7

0.04 9.4

0.03 2.1

0.05 8.2

0.09 NO

ND ND

0.09 NO

0.09 ND

0.06 NO

E- 10



Table E-1 (Cont'd..)

Airborne Particulate Monitoring - Low Volume
(cont'd.)

H. Yellowcake Centrifuge Platform

Samp ing
Date

9/77

11/77

.12/77

1/78

2/78

3/78"

4/78

5/78

6/78*

6/78

6/78

6/78

6/78

7/78

7/.78

8/78

8/78

8/78

9/78

9/78

10/78

10/78

11/78

31/78"*

12/78

1/79

1/,79**

2/79

3/79

4/79

5/79

6/79

7/79

.11 /79

12179

1/80

2/80

3/80

4/80

5/80

6/80

7/80

9/80

10/80

32/80

1/81
2/81

3/81

4/81

5/83

6/81

Croas alpha
x 10-10 PCi/.l

0.417

0.17

0.62

0.25

0.03

:0.009

1.69

0.02

0.42

0.10

0.25

0.2

0.456

1.26

0.27

3.9

0.098

0,24

1.30

0.053

0.02

0.085

1.41

0.2

0.070

0.035

0.658

0.115

0.136

0.232

0.087

0.264

0.210

0.136

0.091

0.061

0.009

0.088.

0.143

0.067

0.039

0.112

0.028

7.541

3.636

NO

NO

NO

ND

NO

Cross beta
XJo-lO j,•i/mt

0

0.31
0.45

0.23

O.56

0

0.060

0.88

0.084

0.22

0

0.19

4.29

1.02

0.2

3.8

0.09

0.28

0.71

0.13
0.06

0.083

0.62

0.21

0.035

0.009

0.323

0.084

0.171

0.202

0.156

0.228

0.334

0;08

0.103

'0.038

0

0.080

0.118

0.077

0.038

0.073

0.030

4.130"

1.385

ND

ND

ND

ND

NO

U Total
X30O-10 £jCi/l

NO

ND
.ND

NO

0.23

0.24

0.43

1.58

0.09

0.28

0.12

ND

1.9

1.70

1.85

0.40

8.67

0.137

0.10

3.2

0.32

0.24

0.37

1.97

0,23

0.47

0.05

1.23

0.35

0.15

.0.25

0.05

0.29

0.25.

0.13

0.092

0.08

0.014

0.079

0. 174

0.30
0.05

0.12

<0.04

8.64

1.95

3.38

0.15

0.26

1.78
0.75

ZNC alpha

No

17

62

25
.38

3

0.9

169

NO

42

10

20

45.6

126

27

390

9.8

24

310

5.1

2

8.5

141

20.0

7A0

3.5

65.8

33.5

13.6

23.2

8.7

26.'

21.0

11.6

9.1

6.1

0.9

8.8

14.3

.6ý7
ý3.9

33.2

2.8

754.2

363.6

NU)

NO

ND

ND

NUI

*Repair maintenance
*:*Dryer overflow
*eCentrifuge open E-11



Table £-1 (Cont'd,)

Airborne Particulate Monitoring Low Volume
(cont'd.)

1. Feed Belt Platform

Sampling
Date

6/77

7/77

8177

9/77

10/77

H3/77

12/77

1/78

2/78

3/78

4/78

5/78

6/78

7/78

7/78

8/78

9/78

10/78

11178

12/78

1/79

.2/79

3/79

4/79

5/79

6/19

7/79

11/79

12/79

1/80
2/80

3/80

5/80

6/80

7/80

9/80

10/80

12/80

i/81

2/81

3/81

4/81

5/81

6/81

Cross alpha
x 10O10 pci/m|

0.027

0.042

0.133

0.0642

0.537

0.26

0.08

.0.014

0.021

0.15

0.013

0.57
0.18

0.04

<0.01

0.25

0.076

0.254

0.0007

0.03

0050

0.038

0.056

0.102

0.562

0.060

0.368

0.030

0.091

0.069

0.069

0.096

0.071

1,373

1.530

0.95

0.773

0.041

0.025

0.169
NO

ND

NO
NOD

ND

.. Gross bets
KIO-IO pCi/mal

0.90

0.003

0.663

0

6.17

0.02

0.03

0.0092

0

0.77

0.027
0.51

0.33

0.13

0,006

0.34
0.12

0.32

0. 010

0.02

0,068

0.096

0.081

0.138

0.798

0.105
•0..530

0

(0.025

0.088

(O.025

0

0.122

1.859

2.084

1.3

0.787

0.051
0.038

0.201
ND

ND.

NO

NO

ND

U Total
0-10O p•Ci/ml

ND

ND
NO

NO

NO

NID

RD

0.52

0.37

0.24

0.2.3
0.12
0.34

0

0.20

0.15

0.14

0.01
* 0.02

0.12

0.03
<0.04
<o. 04
(0.04
0.21

0.11

<0.04

( 0.04

0.045

0.08

0.038

0.038

0.880

0.95

'0.43

0.29

<0.04

0.05

0.08

0.33

NO

0.04.
0.21

0.15

ZPC alpha

ND

NO

NO
NO

NO
'26

8*

1.4
2.1

15

1.3

57

18
4

<1~

25

7.6

25.4

0.07

5.0

3.8

5.6

10.2

56.2

6.0

36.8

3.0

9.1

6.9

6.9

9.6

7.1

137.3

153.0

95.0

77.3

4.1

2.5

16.9

ND

NOND

NO

NO

E-12



Table E-1 (Cont'd.)

Airborne Particulate Konicoring -- Low Volume
(cont'd.)

J. Belov:Primary Thickener

Sampling
Dace

7/77

9/77

10/77

11/77

12177

1/78

2/78

3/78

4/78

5/76

6/78

7/78

7/78

9/78

10/78

11/78

12/78

1/79

2/79

3/79

4/79

5/79

6/79

7/79

11/79

12/79,

1/80

2/80

3/80

4/80

5/80

6/80

7/80

9/80

10/80

12/80

1/81

2181

3/81

4/81

5/81

6/81

Gross alpha.
x 10-10 /4Ci/ml

0.0084

0.0438

0.674

0.20

0.07

0.0031

1.4

0.04

0.010

0.01

0.04

0.093

0.95

0.13

0.182

0.054

0.08

0.163

0.214

0.079

0.332

0.155
0.0 17

0.202

0.094

0.029

0,103

0.003

0

0.015

0.021

0.006

0.042

0.108
0.008

0.057

0.166

ND

ND

ND

N•

ND

Gross bets
xlO-1O pci/ml

0

0
0.663

0

0.01

0

1.5

0.06

0.094

0

Q..72

8.74

1.0

0.17

0.18

0.042

0.075

0.099

0.165

0.075

0.152

0.161

0.040

* 0.146

0.04

0

0.105

<0.025

0

0.029

0.042

ND
0.039

0.058

0.027

0.072

0.139

ND

ND

ND

NU

ND

U Total
xlO-I0 pCi/ml

ND

ND

ND

ND

NO

ND

1.35

0.13

0.50

0.20

0.08

1.01

0.85

0.31

0.26

0.20

0.13

0.20

0.30

0.07

0.16

0.21

<0.04

0.24

0.09

<0.04

0.121

<0.04

0.0064

0.018

0.036

0.12

<0.04

0.12

<0.04

0.09

0.20

0.18

0.43

0.13

0.07

:0.08

ZMPC alpha

ND

ND

20

7

0.31

140

4.0

1.0

1.0

4

9.3

95

13

18.2

5.4

8.0

16.3

21.4

7.9

13.2

15.5

1.7

20.2

9.4

2.9

10.3

0.3

0

1.5

2.1

0.6

4.2

10.8

0.8

5.7

16.6

ND

N')

ND

ND

ND

S,-13



Table E-I (Cont'd.)

Airborne Particulate Monitoring - Low Voluse
(cont'd.)

Sampting began 6/77 or 7J77 at.all sires except.B(11/77). C(1/78). H(9/77).
Sampling frequency: biweeklyor monthly, with occasional multiple samples

(7/77-presenc).
Sampling locations: ten mill locations are regularly.sampled.
Only these are tabulated:

A. Yellowcake dryer
B. Grizzly sump
C. Leach platform
D. Yallowcake chango roum
E. Yellowcaka Bin Platform
F. Yvllovcake packaging area
C. SAG mill feed platform
H. Yeliowcake centrifuge platform
I. Feed belt.platform
J. Below primary thickener

Uthur m14 luoations wura oceC*Inelly sampled, psarticularly during.1977,

Sampling method; air pump, RAS-1, run I hr. minimum at 30 lpm, sample
collected on filters (0.2-10 pm pore size); see also Appendii G.

E-14



Table E-2

Working Levels - Redon Daughters]

Mill Location Grizzly I/2 up SAC MIl Trommel SAG Mill
Sump Conveyor Feed Pt. Screen sump*

Sample Date

7/26/77

7/27/77

7/28177

8/29/77

9/23/77

10/77

11/11/77

12/19/17

1/30/78

2/28/18

3/31/178

4/2R/78

5/31/78

6!5•/78

7/28/78.

8/31/78

9/28/78

10/10/78

11/6/78

12/12/78

I/i18/79

2/28/179

3/20/79

4/30/179

5/16179

615/79

71/9/79

8113179

11/2/79

12/19/19

1/30/80

0.61 0.02

6.79'-•* 1.23

0.86 0.08

.0.50 0.04

0.034 0.006

0.02 0.01

0.09 0.02

0.01 0.02

0.02 0.02

0.02 0.01

0.0! 0.01

0.02 0.01

0.04 0.02

0.03 0.01

0.04 0.02

0.07 0.03

0.0! 0.04

0.008 0.002

0.009 0.007

0.04 ND

0.01 0.04

0.006 0.006

0.01 0.006

0.008 0.002

0.030 O.OOR

0.014 0

0.04 0.006

0.006 0.004

0.04 0.01

0.008 0.002

0.02 0.002

NO** 0.02 0.02

0.06 0.05 0.05

0.03 0.02 0.0O

0.03 0.02 0.01

0.003 0.006 0

0.01 0.01. 0

0.05 0.04 0.02

0.0! 0.01 0.02

0.01 0.01 0.01

0.005 0.005 0.01

0.01 0.03. 0.01

0.02 0.0! 0.0!

0.04 0.04 0.03

0.02 0.005 0.005

0.002 0.01 0.01

0.02 0 0

0.02 0.04 0.02

0.003 0.002 0.001

0.015 0.008 0.005

0.03 0.09 0.06

0.03 0.01 0.01

0.004 0.002 0.004

0.01 0.006 0.006
0.018 0.014 0.016

0.085 0.015 0.004

0.024 0.032 0.006

0.08 0.06 0.04

0.006 0.002 0.002

010 0.08 0

0.004 0.004 0.002

0.04 0.43 0.008

G Grinding floor sampled, 7177 only
•'ND No dot&
** mean of multiple owasurements
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Table E-2 (Cont'd.)

Working Levels - Radon Daughters (Cont'd.)

mill Location ý Grizzly 1/2 Up SAC Mill Trommel SAG mill
Sump Conveyor Feed Pt. Screen Sump

Sample .Date

1/21/80

3/24/80

419/60

5/29/80

6/20/80

6/25/80

7/31/80

8/21/80

9/4/80

10/23/80

11/19180

1Z/18/80
.1/39-20/81

2/27/Ri

3/9/81

4/16/81

6/9/91

6/26/8l

Location

0.016 0.015

0.004 0.006

0.004 0.002

0.05 0.03

0.06 0.04

0.10 0.01

0.06 0.06

0.61 0.02

0.008 0.002

0.0[ 0.004

0.008 0.008

.RD 0.007

0.038 0.01

o.o08 0.006
ND ND

0,009 0.005

0.10 0.07

0.002 0

0.036. 0.024

0.03 0.04

0.004 0.02

0.07 0.07

0.03 0.03

0.09 0.09

0.04 0.03

0.19 0.17

0.004 NO

o.06 ND

0.004 ND

0.002 0.04

0.006 RD

0.004 ND

0.008 ND

0.003 ND

0.03 ND

0.004 0.004

0.008

0.02

0.006

0.05

0.03

0

0.03.

0.14

0.002

0.002

0.002

0.02

0.002

0.02

0

0.004

ND

0

Mill areas occasionally.monitored

Sample Date Working Level

Scale house - operator's area

Scale house - bucking room

12/27/77
12/28/77
4/16/81

12/27/77
12/12/78
S/161Si

0
0.005
0.001

0
0.02
0,004
0.008
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Locat ion

OCFL/tX it

OCR/tX #2

OCR/Ix i3

Yello we ske

Cone-02 Th

Walking Sm

Battelle L1

Feed Belt

Table E-2 (cont'd.)

Working Levels - Radon Oaughgers (Cont'd.)

mill areas occasionally monitored

:Sample Date

9/28/78

5/29/f8

9/28/78

5129/80

9/28/78

5/29/80

Centrifuge Platform 12/12/78

ickpner 5/16/79

nple Mill 5116/79

ab 10/11/79

Platform 12/12/7.8

8/21./80

8/26/80

9/4/80

10/23/80
11/19/80

12/18/80

1119181

2/27/81

619/81

6/26/81

Dryer Platform 8/26/80

Working. Level

0.007

0.03

0

0.05

0

0.04

0.04

0.013

0.00'

0.006

0.05

0.06

0.05-**

0.004

0.008

0.006

0.12

0.02

0.06

0.00

0.001

0.003**Yellowcake
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" Table E-2 (Conc'd.)

Working Levels -Radon Daughters (Cont'd.)

Mill aress.occa .ionaLly monitored

Sample Date Working LevelLocation

Under Main Ytelloveake Thickener

Yellowcake Packaging

NECR IX-A

NEi.CR IX-8 '

F*CR tX-C

OCR-IX

Ball Mill Sump

Cyclone Shack

Ball Mill Control Room

Yellowcske Control ROom

Precipitation

Precipitation Control Room

Metallurgical Lab

.3/9/81

6/9/81

5/16/79

3/9/81

.6/9/81

10/23/80

2/27/81

10/23/80

2/27/81

10/23/80

2/27/81

4/16/81

6/9/81

4/16/81

6/9/81

6t9/B1

6/9/81

6/9/S1

6/9/81

0.004

0.01

0

0.007

0.04

0.004

0.006

0

0.002

0.002

0.008

0.008

0.01

0.03

0.02

0.02

0.00

0.01
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Table E-2 (Cont'd.)

Working.Levels -Radon Daughters (Cont'd.)

Hill areas occasionally monitored

Location Sample Date Working.Level

Chemistry Lab 6/9/81 0.00

! Monitoring began 7/77.
Monitoring frequency: monthly, except during mill closure

(9/79-10/79).

Monitoring locations: five location are regularly monitored:

I. Grizzly sump.
2. Halfway up conveyor
3. SAC Mill Feed Pit
4. .Tromel screen

G. Grinding mill or SAG sump, except Grinding floor (7/77).

Monitoring method: Kusnetz method (19717-980); MDA Instant Working
Level Meter (IWLu).since 9/80; five liter (2 minute) samples
are pumped and counted; aee also Appendices G and 1.

Beloa 0.1 WL, IWLH efficiency drops, but remains accurate to 101 at
0.01 W,. (NHEID-Milan, personal coemmunication, 1981).

Annual exposure to vorkers due to working levels in mill are not
calculated because working levels do not approach 0.33 (COC7R20,
Appendix 3) except sporadically i.n 7/77-.
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Table E-3

Instantaneous Alpha Surface Contaminat ion Monitoring)
( gci xiO-3)

6/9/77 6/21/77 6/30/77 7/15/77 7/28/77 8/16/77 9/7/77

1. Incline conveyor
supports* & housing

2. reed belt housing

3. Transfer point to
inctilne conveyor

4. SAG mill feed
housing

5. Primary sampler

6. Troamel screen
housing

7. Sump pump feed
Iine.. . valves

8. Handrails -
gt inding

9. Handrail& -
stairway to leach

10. Grinding control
room

I1.. Leech control
room

12. Leach hand-
rails

13. CCO handrails

14. CCD control room

15. #. thickener
handrails

16..46 U-f iou
pump lines

17.. #1 U-flow
pump lines

18. #6 thickener
handraits

19. SX handrails

20, SX-PPT control
room

21. PPT handraile

22. YC change room

23. YC packaging

24. YC sample
preparat ion

25. YC bin
support*

26. Scrubber sump
by dryer

27. Oryer cof-
bustion chamber

28. Vent - top of
dryer

29. Fan housing
from impingenc

30. P'PT and pkg fan

0.2 0,6 0.3

0.3 0.6 0.4 0.5
°*support s"

0.3. 0.6 0.3 0.6

0.2

0.5

0.08

0.08

0.2 0.08

0.3

0.5

0.5

0.6

0.3

O.b

0.2 0.6

0.2 0.6 0.5 0.2

0

0 O.5 0.8 0.3

0 0 0.6 0.5

0.3 017 0.2 0.b

0.3 0.08

0.3 0.08

0.2 0.15

0.3 0.17

0

0

0

0.6

0.5

0.6

0.3 0.6

0.6

0.5

0.2

0M2

0.2

0.12

0.17

0.12

0.17

In O

0 0.6

0

0

0 0

0.6

0.5

0

0

0.3

.0.6

0.6

0.6

0.5

0.2

0.2

0.12

0.42

0.5 0.6 0.3 0.1 0.12

0.6 0.1 0.94

6.5

1.6

4.0

3.2

13.0
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Table E-3 (Cont'd.)

Instantaneous Alpha. Surface Conctamination (cont'd)
( pCi xl0-3)

10/7/77 11110/77 12/28-29/77 1/30/78 2/11/78 3/27/78 4/6/78

1. Incline conveyor

supports & housing

2. Feed heit housing

3. Transfer point to
ioc.line conveyor

4. SAG mill feed
housing

5. Primary sampler

6. Trammel screen
housing

7. Sump pump feed
lines,& valves

8. lUndrails
• srIad iang

9. Handrailt-
scatirwy to leach

10. Grinding control.
roots

It. Leech control
room

12. Leach hand-

13. COD handrails

14. CCD concrol room

15. 01 thickener
handrails

16. 06 U-flow
pump l ines

17. 01 U-flov
pump lines

18. #6 thickener
handrails

19. SX handrails

20. SX-PPT control
room

21. PPT handrails

22, VC change room

23. vC packaging

24. YC sample
preparation

25. YC bin
support a

26. Scrubber sump
by dryer

27. Dryer cow-
bust ion chamber

28. Vent - top of
dryer

29. Fan housing
from impingent

30. PPT and pkg :fan

0.28

0.14

0.1

0.1.

0.8

0.6

0.03 0.1 1.1

0.03 0 0.5

0.03 0.1 0.1

0.1 <0.1 0.. 0.1 0.1
0table) (table)

0.35 0.3 0.1

0.04
It ablIe)

0.21

0.03

0.10

0.2

0.1

0.2

0.1

0.4

0.1

0.35 0.1 0.2

0.35 0.3 0.1

1.21 0.3

0.6.9 0.7 0.2

0.2 0.2 0.2

0.07 0.1 0.4
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Instantaneou.-Alpha 
Surface Contmination 

Monitoring (cont'd.)

I. #Ci Sir,)

5/12/78 6/13/78 7/27118 8/1/78 9121/78 10/3/178 11//78,

1. Inc lne conveyor

supp.rtA 4 housing,

2. feed belt housing

3. Transfer poit to

incline conveyor

4. SAG will feed

ho$sing

5. Primary sampler

6. Trommel screen

housing

7. Si~vp pxmap feed

line* 6 valve*

5. Renoraits
grin•4n 

.

9. Handrai 
Is-

steilravy to leach.

10. Grinding control
roau

Il. tLeach control

Toom

12. LA"ch hand-

rails

13. CCD handraila

lL4. CCC control 
room

1.#L thickener
handrai a

16. f6 U-flon,

pump lines

17. *i U-flow
PUCAp tine,

IS. #6 thickener
handrail*

19. SY handrails

20. SX-PFT control

room

21. PT, handrail,

22. YC change room 

0,3mr/hr
l(bench)

23. YCpackaging

24. YC sampke
preparation

25. YC bin

supportsa

26.. Scrubber 
sum'p

,by ,-yet

27. Dryer com-

bustion chabera

28. Vent - top of

dtyet

29. ran housing
from impingent

30. P•f And pk tan
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Table E-3 (Cont'd.)

tnstantaneout Alpha Surface Containation Monitoring (cont'd.)

:( MClxO-3)

12/28178 1/11/79 2/7/79 3/6/79 4/9/79 5/29/79 6/28/79

I. incline conveyor
supports & housing

2. Feed belt housing

3. Transfer point to

incline conveyor

4. SAG mill feed

housing

5. Primary sampler

6. Troamel screen

houeing

7. Sump pump feed

Lines & valves

'grinding

9. HandrailA
stairway to Leach

•0. Grinding control
room

11. Leach control
room

l21 Leach hand-

rails

13. CCD handrails

14. CCD control room

15. ti thickener

handraile

16. 96 U-flow

pump lines

17. #1 U-flow

pump lines

18. #6 thickdner

handrails

19. SX handrails

.20. SX-PPT control

room

2L. PPT handrails

22. YC change room

23. YC packaging

24. YC sample
preparition

-25. YC bin
supports

26. Scrubber sip
by dryer

27. Dryer com-
;bustion chamber

28. Vent - top of
dryer

29. -Fan housing

firom impingent

30..PPT and pkg fan

8 dps

2 dpo

1.0 mr/hr 10 dpm

196 dpm 192 .P4
"top of
washvr"
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tnstant .smeoue Alpha Surface .Contamination Monitoring ,(tont'd.)

(- ci 9xiO/3)
Ii/ .1-19/79 12129179 1/30/50 3/1,18t0 4/2/80 5/27/80 7/22/80

I. -Incline conveyor
supports & housing

2. Feed belt hoqsin.

3. Transfer point to

inclinl coVveyor

4. SAG mill feed

housing

5. primary sampler

6i Trowsel screen
housing

7. SUMP pump feed

lInes& valves

a. Hlandrail&
grin inr '

9. ýKandraill I

stairwayy to leach

O.. Grinding control

room

11. Leach control
room

12. Le.Ach hand

rails

13. CCO handrail$,

14. CCV..control room

15. #l. thiclener
handrails,

16. #6 U-flow
pump lines

17.-01 U-flow
pump Lines

lIS #6 thickener
handraiLs.

1.9. SX handrails

.2. SX-PPT control

room

21. ppT handrails

22. yr- change room

23. YC Packaging

24. -YC SAmpe

preparation

25. U bin

Supports

26. Scrubber sump
by dryer

27. Orryer com-

bustion chaber

2S. Vent - top of

29. Fan housing

from impi jet

30. PPT and pits fan

3cP

b-2 el•

29 C Pt 3 cps
(table) bin pltf 7i44~

iryr pit( '.$I~
centr pltt Zitlb .iPE

20 CPO
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Table L-3 (Cunt.'d.)

Instantaneous Alpha Surface Contamination Monitoring (conc 'd.)

p JCi x10-3)

8/l8,10 9129/60 1o/22/80 11151/0 12/16/80 1/30/81 2/5/81

1. Incline conveyor

supports & housing

2. Feed ,belt housing

3. Transfer point to

incline conveyor

4. SAG will feed

houa ing

5. Primary sampler

6 i Trocmel screen
housn Ln

7. Sump pump feed

lines & valves

8. Handrails.-

grinding

9. Handrails -

stairway to leach

10. Grinding control

room

11. Leach control

tons

1Z. Leach hand-

rails

13. CCD handrails

14,. CCO control roOm

15. .#1 thickener

hmndrails

16. #6 U-flon

pump lines

17. #-01U-fla

pump lines

18. $6 thickener

handrail$e

19. -X hendraila

20. SX4PT control

root

21. PPT handraila

22. YC change room

23. YC packaging

24. YC eample

preparation

.25. YC bin

supports

26. Scrubber sump

by dryer

27. Dryer com-

bust ion chamber

28. Vent - top of

dryer

29. Fan housing

,from impingent

30. PPT end pkg fan

300 cps 50 cpm 2452 cpm

Cencr. pit 750 cpm 2500 cpm 32 cpm

24•31cpm

E-25



Table E-3 (Cont'd.)

Instsnt•saoue Alpha Surface Contminstion Monitoring (cone'd.)

( ;,Ci x 1 0)

3/23/81 4/15/81 5/19/81 7130/81

1 1n.Inline conveyor
supports & housing

2. Feed belt housing

3. Transfer point to

incline conveyor

4. SAG mill feed
housing

5. Primary sampler

6. Trommel screen
housing.

7. Sump. pump. feed
tines. & :valves

8. landrails -

grinding

9. lHandira i -

scairvay to leach

10. Grinding control
room

It. Lsach control
room

12. LeAch hand-
rails

13. CCD handrails

14. CCO control room

15. $1 thickener

,handrails

16cE U-flo%,
pump lines

17. #1 U-flou

pump lines

18. .- 6 thickener
handrai Is

19. SX handrails'

20.. SX:PPT control
room

21. PPT.handrsils

22. YC change.room

23. YC .paCka iing

yt. YG sample
preperat ion

25. YC bin

supports

.26. Scrubber sump

by drlyer

27.. Dryer com-

bust ion chamber

28. Vent - top of

dryer

29. Fan housing

from impingent

30. PPT and p~k fan
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.Table E-3 (Cot 'd.)

lnetaflaneous Alpha Surface Contsmination Monitoring (contd.)'
( jCi xjO-3)

6/9/77 6121/77 6/30/77 7/15/77 .7/28/77 8/16/77 9/7/77

31. PVT Centrifuge
housing

32. Enviroclear
motor & mount
33. Top of PPT

tanks

34. Sand filters

35. Trv-el screen
platform handrails

36. Sump housing of
incline conveyor

37. Centrifuge fead
to dryer

38. CCD.sump valves
& houuing

39. Clsriflat handrail

40. YC (an floor
hAndraile

41. Primary YC thick-
enor U-flow

42. Lunchroom in
shop bLds.

43. lunchroom in
,dmin.bldg.

44. Men's dry -
guard house

45. Women's dry -
guard house

46. Scsae house -
weigh room

47. Scale house -
sample prep.

48. Crinding sump
valvas

49. CCO handrai sover #*2.thickaner

50. PPT - ood stave
tanks

51. FPr - dryer &
LU-nace controls

52L CCO - handrails
over *2 thi ckener

53. PPT + precip.

ts•k covers

54. YC clean urm

55. WC pks hoods

56,. Scale house
operator's room

57. Sc.ale house -

bucking room

58. Pkg. - Walls

.59. incline conveyor
housing at trans. pt.

60. Grltcly-air

61. SX sample booth
table top

62. PPT - control m
table top

4.9 1.9 0.94

4.9

29.2

0.6

* 0.6

0.3

6.5

0.6

1.0

1.0

0.8

0.2 0.12

U.04

0.5 0.0 0.04

0.2 0.1 0.04

0.1 0.1 0.04

0.2

0.8

0.33

0.4

0.2 0.17

0.4

0.3

3.1

1.9

0.08

12

0.3 0.33
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Table. E-3 (Cont'd.)

lnstantaneous Alpha Surface Contamination monitoring (coon'd.)
( jACi x 10-3)

10/7/77 11/10/77 "2/28-29/77 1/30/78 2/11/78 3/27/,78 4/6/78

31. PPT Centrifuge
housing 0.97

32. ýnviroclear
motor & mount
33. Top of POT

tanks

34. Sand filters

35. Trammel screen
platform hendraiL.

36. Stimp housing of
incline conveyor

37. Centrifuge feed.
to dryer

3•8. CCD sump vaLves
6 housing

39. Clarifloc handrail& 0.07

40. YC ftn floor
handrails

•61.Primary,¥C thick-

ener U-flow

42. Lunchroom in
shop bldg. 0.07

43.. Lunchroom in
admin.bldg. 0.03

44. Hen's dry - 0.1

guard'house

;.S Uomen'a.dryy- 0.07

ai.ird haves

ub. Scale house -
weigh room

0.7 2.1

0.1 0.2

<0. I

0.1

0.2

0.1 0.1

0O

0.2

(0. 1

<0. 1 (0.1

0.10,1 0.1 <0. 1

47. Scale house -

sample prep.

48. Grinding sump
valves

49. CC0 handrails
over #2 thickener

50. POT - wood stave
tankIs,

51. PPT - dryer &
furnace controls

52. CCDO handrai-ls
aver 02 thickener

53. PPT - prvcip.

tank cover.

54. YC clean rim

55. YC pkg hoods

56.9 Scale house

operator's room

57. Scale house -

bucking roag

58. Pkg.- walls

59. Incline conveyor
housing at trans. pt.

.60. Grizzly-air

61. SX sample booth
table top

62. PPT - control m
Cable top

0.28 0.2 0.3

0.03 0.3 1.1

0.21 0.1 .0.2

1.73

0.03

1.73

<0. 1

2.1

0.2

0.3

2.3

0.21 0.1 0 0.1 0.1

0.28 0.3

0.03 0.3

0.1

0.4

2.8

0.8

0.9 0.5 0.4 0.1

0.5 wood 0.7
mtcal 1.2

0.7 wood 0.5 0.87
metal 1,2

E-28



Table E-3 (Cont'd.)l

lnscantansous Alpha Surface Contamination monitoring (cont'd.)
< g¢i s 10-3)

5/12/78: 6113/78 7/27/78 8/1/78 9/21/78 10/3/78 11/8/78

31. PPT Centrifuge
housing

32. Enviroclear
motor & mount.,

33. Top of PPT
tanks

34. Sand filters

35. Trammel screen
platform haodrails

36. Sump housing of
iocline.conveyor

37. Centrifuge feed
co dryer

368. CCO satp valves
& housing

39. Clarifloc handrails

40. YC fan floor
handrail&

41. Primary YC thick-
ener U-flow

42. Lunchtoom in
shop bldg.

43. Lunchroom in
admin.bldg.

44. Men's dry -
guard house

45. iWomen's dry -
guard house

46..Scale house -
weigh room

47. Scale house -
sample. prep.

48. Grinding sump
valves

49. CCD handrails
over #2 thickener

50. PPT - wood stave
tanks

51. PPT - dryer &
furnace controls

52- C - handrails
over'#Z thickener

53. PPT - precip.
tank covers

54, YC clean re

55. YC.pkg hoods

56. Scalehouse
operacor's room

57. Scale house -
bucking room

58. •ig. - walls

59. Incline conveyor
housin& at trans. pc.

60. Grizzly -air

61. SX sample booth
table top

62.• PPT -. control rm
table top 0.5 mr/hr

wood wood
0.18mr/hr 0.18 mrlhr
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lnstantoenouas Alptha Surface Contamination mlonitoring (tant'd.)

JA esc XIO 3)

11/28/76 M11/79 2/7/79 316179 4.i9/79 51i9179 b/28/79

31. PPl Centrifuge

housinog

32. Eoviroclear
motor & mount

33. Top of PiT

tank*

34. A fa~ itters

35. Trammel screen

pattform handrails

36. -Sump housing of.

Lot:lik -o conveyor

33. Centrifug~e foo.d

to dryer

.38. CCU sump vatv~es

&housing

39. Clarilloc handrales

NI;. t fa floor

.hahdraile

41. Primary 'CC thick-

ener U-ftow

42. Lunchroom 'in

shoo btdg.

(.3. Luchr'oom in

adutiao b dg.

44. Men's dry

guard house

45. Womuen's dry

juarA house

*46~. Scs, a hous~e

weigh room

47L. Scale houSe

sample preip.

48. Crinding sump

valves

69. CCU handrajIsu
over $2 thicke~ner

50. POT - ood stav.1

tan~ks

.51. PPT -dryer 
&

furnace controls

5.CCII - adait

over 02 %hickener

L53; PPT. - precip.

*tank covers

54. 'CC clean rut

55. YCC 'pkg hoods

56. Scale house
operator's room

513. Scale house 

:pM6

-bucliiag. room 

counter

58. Pktg. -walls

*59. Incline conveyor

housi ng at t rans.. Pt.

60. Grizzly -air

61. SX smople booth

table top

62. POT control rm

*table top 
0.5orlhr 

Is z 
O



Tabse E-3 (Cont d.)

Instantaneous Alpha Surface Contmination monitoring (cont'd.)
go si lO"3)

lt15-19179 12/291.79 1/30/60 3/17/60 4/2180 .5/27/80 7/22/ai

31. PPT Centrifuge
housing

32. Enviroclear
motor & Mount

33. Top.:.of PPT
tanks

34. Sand filters

35. Trammel screen
platfors handrails

36. Sump housing of
incline conveyor

37. Centrifuge feed
to dryer

38. Occ Sump valves
6 housing

39. ClarifLoc handrail*

40. YC fan floor
handraits

41. Primary YC thick-
soer U-flow

4.2. Lunchroom in
shop bl645.

43. Lunchroom in
.dain.bldg.

44. Men's dry -

guard house

45. Woomen's dry -

guard house

46. Scale house -

weigh roaum

47. Scale house -

sample prep.

48. Grinding sump
valves

4.9. CCD handrails
over 02 thickener

50. PPT - wood stave
tanks

51. PPT - dryer &
furnac e controls

52. CCO - %ahdrails
.over 02 thickener

53. PPT - precip.

tank covers

54. YC clean rm

55. YC pkS hoods

36. Scale house

operator's room

57. Scale house -

bucking room 7 cpm
(table)

•d. Pkg. - walls

59. Incline conveyor
housing at trans. pt.

60. Grizzly -air

6.1. SK samplebouch
table top

:62. PPT - control rý

table top 1)31 cps 45 cp.
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Table E-3 (Cont 'd.)

Instantanaeous Alpha Surface Contamination monitoring (contd.)

Ipci &lO-
3
)

8118/10 9/29/80 10122180 105/6O 1.2116/80 1/30/81 2/5/81

31.."PPr Centrifuge
housing

32. Enviroclear
motor &.mount

33. Top of PPI"
tanks!

34. Sand filters

35. Trommel screen
platform handrail&

.36. sump housing of
incLine conveyor

37. Cencrifuge feed
to dryer

39. CCO suap. valves
&housing

39. Clsrifloc handrails

40. YC fan floor
handraiLs

41. Primary YC thick-
ener U- flow

42. Lunchroom in
shop bldg.

43. Lunchroom in
edmin bLdg.

44. Ken's dry-
guard house

45. Women's dry -

guard house.

46. Scale house -

weigh room

47. Scale house
.sample prep.

48. Grinding sump
valves

49. CCO handrails
over #2 thickener

50. PPT - wood stave
tanks

* 51. PPT - dryer 6
furnace controls

S2. CCD - handrail&
over #2. rhickenev

53. PP" . precip.

tank cover*

54. YC clean re

55. YC pkg hoods.

56.. Sc ale house
operator's room

57. Scale: house -

.bucking room

58..Pkg. - walls

59. Incline conveyor
housing at trans. pt.

60. Grizzly -sir.

61. SX sample booth

table top

62. PPT - control rm E-32
table top 157 cps



Table E-3 (Cont'd.)
instantaneous Alpha Surface ConamINUato" monitoring (cont d.)

( UCi x110)

3/23/81 4JIS/81 5119/61 7130/81

31. PPFT Centrifuge
housing

32. Enviroalear
motor & count

33. Top of PPT
tanks

34. Sand filters

35. Trommel screen
platform handrail&

36. Sump housing of
incfline conveyor

37. Centrifuge feed
to dryer

38. CCD Sump valves
A hou ing

39. Clorifloc handrails

40. YC fNo floor
handrails

41. Primary YC thick-
oner U-.flov

42. Lunchroom in
shop bldg.

43. Lunchroom io

sdmint bldg.

44. hen's dry -

guard house

45. UIomen's dry -
guard house

46. Scale house -

weigh room

47. Scale house-
saeaple prep.

48. Grinding sump
valves

49. CCD handrail&
Over 02 thickener

50. PPT - wood stave
tanks .

51. PPT - dryer 4

furnace controls

SZ. CCD ha•endrails
over ra thickener

53. PPT - precip.
tank covers

54. YC clean Im

55. YC pkg hoods

56. Scale house
operacor. a room

57. Scale house -

bucking room

58. Pkg. - walls

59. Incline conveyor
housing at trans. PC.

60. Grizzly -air

61. SX sample booth
table top

62. PPT - control rM.
table top E-33



Table E-3 (Cant•4.)

lostamte.eous &Lbs Surface Contamination Ionitoring (cont'd.)

( jA~i x14r
3
)

6/9177 6121/71 6(30177 7/15177 7/28/77 8/16177 917177

63. Mt bin vwlls

64. PPT railing

ground bitn

65. 1kg. sample prep.

cable cope

66. Leach - control is

record cable

67. Lesch - control ms

esmple table

66.. OCC - control .M

t able

69 SX sample booth
deskt

70. Dryer *r..A
control panel

71. Pk4.- pkgino
head

2. Pka. - vindow

.73. :Pkg.- *salze
prep. tables

74. Pkg.- operator's

table

75. Gusid house
cof{fee table

:76. CCV control ri

panel

77. PIT - control
ra panel

78..Grinding -

control rm desk

79. Leaching control

Ma desk

80. tLaehLng control

panel

81. CCD control rm

desk

82. Pkg. - table

sheaif

.83. PT - control
chair

B4. Shifter office

coffee table

85. YC chai lab

sample t able

86..,SAG mill .controt

room' cable

81. Scale house -

Coti ee TU table

B8. X-ray leak test

69.. Chem lab south

hood

.90. PPT pH tebi.e.

91. Che. lab YC

I.ab hood E-34



• nscan

63. PVT bin wall*

64. PPT railLog.
around bin

65. Pkg. sampl, prop.
table top*

66. Leach - control ru
record table

67. Leach - control ra
asamplie table

6S. CCD - control .a

table

6S..8 saple bootech
desk

70, Oryar area
control panel

71. Pkg,-m pkiting
head

72. PkS. - *indow
ledge

73. Pkj.- &asple

prep cables

74. Pkg.- operator's
table

75. Ward house -
coffee table

76. CCD control rn
P anel

77. PPT- control
re panel

78. Grinding -
control.,rn desk

79. Leaching concrol
.m desk

80. Leaching control
panel

al. CCD control rm
desk

52. PkX. -,table
shelf:

83. PPT - control
chair

84.. Shifter office
coffee table

85. YC chea lab
sample cable

86. SAG mill control
room table

.87.. Scale house -
coffee ratable

88. X-ray leak tesc

89 •chin Labsouth

hood

90. PPT pH cable

91. chem Lab VC
Lab hood

Table E-3 (Cgotld.)""

tansous Alpha Surface Contminatcon Monitoring (cont'.d.)
( Aci x10"

3 )

10/7/77 11/10/77 12/28-29/77 1/30/78 2/111/78 3/27/78 4/6/78

O.b2 1.0 0.9

2.3

YC
3.8 1.23

0.1

0.1

0.1
0.1

0.25

0.1

3.5

3.7

3.1

0.8

0

0.1

3.8

2.5 . 0.5

0.3

0.1

0.4

0.12

0.17

0.08

0.17

0.99
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Table E-3 (Cont'd.)

tnatan•neous Alpha Surface Contamination Monizorins (cent'd.)

( sCi x10-
3 )

5/12/78 6/13/78 .7/27/78 B/faT8 9/21178 10/3178 11/8/78

63. PPT bin walls

64. FPT railiag
around bin

65. Nkg. sample prep.

table tops

66. leach - control r.

record table

67. leach - control va

am-ple table

68. CCD - contol rm

cable

69. S: sample booth
desIk

70. ODrar area
control panel

It. nZ.- pkging

head

72. P4. - window
Led*e

.73. iPkg.- ample
,prep cables

(. .P4.- operator's
table

75. Coard house -

coffee table

.76. CCD control to

17. PPT - control
to panel

78. CiOding$-
control ft desk

79. teaching control
to desk 0.07

80. Ieaching control

panel

II. ICD control e

desk 
0ils

$2. P4. - table

83. PPT - control
chair " 0.31

BU. Shifter office
colfee table

85. YC them lab
sample table

86. SAQ mill control
room cable

87. Scale liouse -

coffee tn table

88.. X-ray leak test

89. Chem lab souch

hood.

90. PT p% table

91. Chem lab YC
Iab -bood 

R36



Table K-3 (Cout'd.)

Iostantaneous Alpha Surface Cantminstion Monitoring (ccot'd.)

( jCi x1D-
3 )

12/18176 1/11/79 2/71798 3/6/79 4/9/798 5/29/79 6/28/79

63. PPT bin .welals.

64. PPT railing
around bin

65. Pkg. sample prep.
table tops

66. Leach - control m
record table

67. Leach - control rm
sample table

68. CCO - control rm
.table 10 dpa

69. $X sample booth
desk

70. Dryer area
control panel

71.. Pkg.- pkging
head

72. Pkg.- window
ledge

73. PkS,- sample
prep tablea

74. Pkg.-ooperator'a
cable

75. Guard house -

coffe table

76. CCD control rm
pael

77. FPT'- control
rm panel

78. Grinding-
control m desk

79. Leaching control
om desk

80. Leaching control
panel

St.. CCD control rm
desk

82. Pkg. - table
uhil.l.

83. PPT - control
chair 0.2 mr/br

84. Shifter office
coffee table 0.2 or/hr

85.. YC cham lab
sampLe table 0.3 mr/hr 8 dpm

86. SAG mill control
room table cpm

87. Scale house -

coffee ro cable 10 dpim

88. X-ray leak test

89. Chem lob souch
hood

90. PPT pH table

91. Chem lab YC
lab hood
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Table E-3 (Cont'd.)•

ntantacseoue Alpha.Surface Contmination Monitoring (cont'd.)
( ýCi x,0-3)

11/15-19/79 12/29/79 1/30/80 3/17/S0 4/2/80 5/27/80 7/22/80

63. PPT bin wells

64. PPT railing
around bin

65. Pkg. sample prep.
table tops

66. Leach - control m
record table

67. Leach - control m.
sample table

68. CCD - control im
table I CPO

69. SX sample booth
desk

70. Dryer area
cont rot paenl

71.:. Pkg.- pkginlg
head

72. Pkg. window
led&e

73.. PUB.-sample
prep tables

74. Pkg.- operator's
table

75. Guard house-
coffee table

76. .CCD Control r.
panel

77. PPT - control
rm panel.

78. Grioding-
controlrm desk

79. Leaching control
.e desk

S•0. L•eching control
panel

51. OCO control rm
desk

.82. Pkg. - table
shelf

6). PPT - control
chair

64.. Shifter office
coffee. table

85. YC chem lab
sample table

86..SAG mill control
room table 2,cpu

87. Scale house -

coffee rm table 2 cps

98. X-ray leak teat 4 cps

89. Chem. lab south

hood • 178 c Pm

90. PPT pH table 173 cpO

91. Chai lab YC
lab hood 567cpa 14b cpO
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Table E-3 (Cant'd.)

instantaneous Alpha Surface Contamination Monitoriag (coat'd.)
( &Ci zlOm3)

8/18/80 9W29/80 10/22/80 11/5/80 12/16/80 1/30/81 2/5/81

63. .PT bin walls

64. PPT railing
around bin

65. Pkg. ample prep.
table top*

66. Leach - control m
record table

67. Leach - control rm

Sample table

68. CCD- control rm
table

69. SX sample booth
desk

70. Dryer area
control . panel

71. MS.- pkging
bead

72. Pkg. - .indow
ledge

.73. Pkg.- sample
.prep tables

74. Pkg.- operator's
table

75. Guard house -

coffee table

76. COD control ma
paeol

77. PFT - control
ra panel

78. Grinding
control rmdesk

79. Leaching control
ra desk

80. Leaching control

panel.,

8l.-,CCD control rm
desk

82. ..Pkg. - table
shelf

83.PIT - control
chair

$/. Snifter office
coffee table 28 cpm

85. YC them lab
sample table

86. SAG mill control
room table

87. Scale house-
Coffee am table

88. X-ray leak test

89. Chem lab south
hood

90. PPT pH table

91.. Chem lab YC

lab hood 301 cm
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Tabit E-3 otd)

Inat.ataa~usa Alpha Surface: :Cotmieaion at iI Ci 10-3) coring (cantcd.)
3/23/8.! 4/15/1! 5/1 9/81 7130/61

63. Pp.T bin wells

64. PPT railing
around bin

65. Pk8. sampLe prep.
table tops

66. Leech - control re
record .. abl

67. Leach- control rm
ample table

48. OCD- control re.
cable

33.3

69- SX 6qmpla booth
desk

70. Drye* or**
control panel

71. P4.. pkgin 8heed

72.4. -tg vzndaw
ledge

7T3. Pkg.- sample
prep tables

74, .- OPerator'ae.
table

75. Guerd houae
coffee I table

76. CCD Concrol em
panel

77. PPT , Control
tm panel

78. Crindian g.
,control m desk

79. Liechin6 contr.l
rm desk

80. Leaching cont'rol
panel

84. CCoD Concrol .m
desk

52. Pkg, - table
shelf

83. Or .- contr.l
chair.

84. Shifter office
coffee table

8s. YC them lab
ample table

4 *6. .SAc mill Control
room table

87. Scate house -
coffee em table

88. X-rA'y leak cest

89. 6.m lab *outh
hood

90.. PFT pi.table

91..- em LC b YC 86 cpm

.lab hood " 86 C
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Table E-3 (Cont'd.)

Instantaneous Alpha Surface Containnation Monitoring (cont'd.)
. ( ¢Ci x103)

'6/9/77 6/21/77 6/30177 7/15/77 7/28/77 8/16/77 9/7/77

92. PP' water
founta in

93. PPT log book

94. Surface labor
shack table

95. Chea lab coffee
table
96. Hct lab - hot

plate for YC six

97. CCD coffee table

H8. oet lab mobile

19. ILect. box in
chew lab hood

10,. PnT control, m
cofEe table
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Table E-3 (Contad.)

lastancaneou# Alpha Surface Contminati.on Monicoring (conttd.)

( jACi x10-
3 )

10/7/77 11/10/77 12/28-29/77 1/30/78 2/11/78 3/27/78 4/6/78

92. POFT iaer
fountain

93. PPT I o book

94. Surface laboi
shack table

95. Chas lab coffee
table

96. Mec lab -hot
plate for YC lain

97. C0D cooffe table

98. HNL lab.mobile
carC

99. Elec%. box in
thmm lab hood

100. PPT con•rol rig
coffee table
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Table E-3 (Cont'd.)

Instantaneous Alpha Surface Conetamination ?Ooitoting (cant'd)
p &Ci %10-

3 )

5/12/78 6/13/78 7127175 8/1/78 9/21/78. 10/3/l•s , 1/8178

92. PPT wacer
fountain

93. PPT logbook

•94. Surface labor
shack table

95. Chem Lab coffee
table

96. Met lab - hot
plate for YC mix

97. CCD coffee table

98. Met lab mobile
carl:

.99. Elect. boxc in
chem lab hood

100. PIT control rm
coffee table.
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Table .E-3 (Cout'd.)

Insatataneous Alpha Surface Containation Montioring (conctd.)
( jui xaO3)

12/28/78 1/11/79 2/7/79 3/6/79 4/9/79 5/29/79 6/2S/79

92. P:T water
fountain

$3. PP"? lo book

94. surface labor
shack table

95. QCen lab coffee
table

96. Mac lab -hoc
plate fto YC mix

97. .D eoqfae table

98. Het lab mobile
cart

99. Elect. box in
chem lab hood

100. POT contrii Tm
coffee table
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Table E-3 (Cont'd.)

tnstaflraneoue Alpha Surface Contminatioon Monitoring (cont'd.)
( ACi xIO03)

11/15-19/79 12/29/79 1/30/80 3/17/80 4/2/80 5/27/80 7/22/80

92. POT water

fountain 109 cpm

93. PPT los book 62 cps

94. Sur-fate labor
aback ,t able 7 cpm

95..Chem lab coffee
table 2.8 cpm

96. met lab - hot
place for YC six

97. CCD coffee table

98. la iab mobile
*arc

.99. Zlect. box in
Chen lab hood

100. PPT coacrol rm
coffee table
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Table E-3 (Cont'd.)

Instantaneous Alpha Surface Contmination Monitoring (cont'd.)
( .Ci xlO"3)

8/18/80 9/29/80 10/28/80 11/5/80 12/16/10 1/30/81 2/5/81

92. PPT wacer
fountain

93. PPT log book

94. Surface labor
ahkI cable

95. Chei lab coffee
cable

96. lc lab- hot
place for YC six 79 cpm

97. CCD coffee cable

98. Mac lab mobile
cart

99. tLect. box In
chei lab hood

100. PPT concrol rm
coffee table
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Table E-3 (Conc'd.)

Inatantaneoua Alpha Surface Contaasinat ion Monitoring (coant'd.)
( ACi xlo-3)

3/23/81. 4/15/81 5/19181 7/30/81

92. pPT water
fountain

93. PPT:log book

94. Surface labor
shack table

95. Chem tab coffee
tabie

96. Met lab - hot
plate for YC mix

97. cCC coffee tabLe 2.2 cpe

98. Het lab mobile
cart. 92 cpm

99. Elect. box in
chem Lab hood 35 cpm

100. PPT control rm
coffee table 1.6 cps

I Sampiing began 6/.77
Sampling frequency: monthly, or more frequently, except during mill shut down (7/79 :to 10/79).
sampling location: varies.; approximately .100 locations have been sampled since 1977.
Sampling method: surfaces are counted with Ludlum Model 43-5 Alpha Scintillator and model 2

Geiger Councer. Instruments are standardized on a Th-230 source supplied
by Ebertlne. Contaminsaion greater than 100 cps requires collection of
a smear from approximately 6" x 6" area on contaminated surface.
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? table 9-4

eI-tantaneous Cat.. Honitoring ( prs./hr)l*

Location IC si. VC Dryer VC Cutri- PCP Cut rl Mtlutl C ah coateyoe reed Scale Criodinig/ VC YC
pltfor.m Platform fuse lm/pot Lab/YC Lab belt/Gris Belt Uo0se/ Control Drum fPt"

Platform Tanks Anal Lab Btmp Pitfe aurkiag Room Storg.

5V23/70 1(6) " 9(31)
3 3

5/23/77 1(351) 1010(0)
2 . 2

6/15/77 2.6 38 27(04) 76(35) 124(72) 20(2
1 " 1 2 -2 A 2

6/21177 38 76 27(34) 38 -107011) 39(5
I 1 2 1 6 2

1/15177 76 76 2.6 88(17) 1I0 137(106) 9#(3
I- . I 1 i 2 I: 3 2

7/26/77 . 113(52) 120 208(170)
2 1

7/21/71 125(05) 307 190(149)
2 1 4

Fpt loiler Leach COD . COD
8./Send PItfm Grod Ft 2nd PI
Filters

25(4)
2

110(16)
2

]8 I( 11004) 150 57(27)
1 1 2 1 2

38 51 98(01) 51 646(18)
1 I. 2 I 2

5)

2)

|1 5 76 88017) $071)
I 2 2

76(0) • 330 88(17)
2 I 2

t'3

42.
7/27/77 76(0)

7/28/77 76
I-

8/15/77 25
-1.

9/22/77 120

I

12/22/77 230

-1

1/25/78 120
1

*oroat of nuera:

K ean of values mesured i

100l o 101(70) 120 76 150(11) 200
I 2 i I 2 1

100 "6(35) 200 150(I1) 51 76 88(17) 410
1 2 1- 2 I I 2 I

20 23(4) - 25 10 25 i5 28(4) " 54(34) 1250 200 - 20 25 50(0) 80 -

I 2 1. 1 1 " 1 2 4 - - I .I 1 2

50 10( n) 50 30 45(0-) 60 25(7) 55(24) 140 350 o0 50(0) 70
I 2 I I 2 I 2 4 I I I 2 1

80 25(7) 20 30 50(42) so 30(0) 50(22) 50 200 20 30 50(14) 70
I 2 I . 1 2 1 2 4 I 1 I 1 i

ISO 50(26) 20 20 35(21) 20 60(14) 73(17) " 380. 320 130 40 50(28) 250
i. 2 1 1 2 1 " 2 4 1 1 1 2 1

160 45(7) 30 30 33(23) 30 43(510 85(90) 100 1l0 110 '30 65(7) 190
1 2 1 1 3) 1 2 4 1 1 1 2 I

120 30 150(156)
I i 2

a areas listed (I standard deviation)
sber of readings

113(02)
• . 2

W(18)
2

18(11)
2

5o(0)
2

25(0)
2

30(0)
2

35(7)
2



I:rl
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Table 1-4 (Cout 'd.)

lstantaneous Gamma nonitorimf ("rae/hr) (cnt 'd.)

Lcoat ion VC Sie IC Dryer VC Catri- .V•(W, ci I laur8 Chefs Conveyor Feed Scale Grinding/ VC IC Pvt

Platteors PI t form fuse P.I pt Lab/YC Lab gelt/cris belt ilouae/ Control Drum Pkg
Olatform Tanks Anal Lab Step Pitfs lucking Room Store.

1/16-18/78 lid 160 60 80(62) 40 50(16) 40 50(28) 106(|37) 370 40 70
| 3 | 2 1 6 3 2 1 1 1 a

2/23/76 too 170 90 40 60 50 50(30). 108(131) 2.0 86(8). 100
11| I .2 . 5 1 2 1

3/1/78 160 110 0 s40(o) 40 s0 40(14) 38(10) 14.0 80(01)
1 3 3 2 3 I 2 4 1 2

4/6/78 140 170 90 so 60 50014) 190 31150).

| 1 3 3 I 2 1 2

4/28W18 . 70 150 so 1.00 1 "0 40
.3 I ! 1 3

1/12178 160 M80 120 60 40 50(0) 210 l00(85)
* 3 3 3 I 2 3. 2

1/7/78 280 S0o 300 40 100 2231(112) 120 108(83) 400(141) 90018) 60

t I I 1 1 3 1 6 2 3 1

30 47(,15) 450 3.7(90)
1 3 3 "

.0 40 210 33(5)
1 2 3 2

40 40(0) 210 33(11)
3 3 I 2

40 250
I 1

20 8o 30(0)
1 1 2

40 520 s0
• 1 I

Boiler Leach CCo CCo
8./Sand Fltft Ornd Ft 2nd PI
Filters

7/11/78 7(213)
2

6/3/78 240 ((0 <$0 '121(133) 160 I80
3 3 3 3 - 1 3

9/22/18 220 200 ISO 65(21) 65(21) 150
3 1 3 2 2 3

10/6/78 150011) 500 12S305) 4150) 30 70(0) 40 71(50) 200 55(42)

2 I 2 2 1 2 3 3 3 2

H1/6/16 200 400 160 40 300 s0 173(31) s0 60(35) 322(084) 1,600 50 100(71)

3 | 3 3. I 1 3 I 3 3 I • 2

12/29/78 250(212) 3500354) 00 tO(7l) 3M0 85(49) 190(17) 70(28) 2420328) 900 1600125)

2 2 1 2 1 .2 2 2 6 3 3

1/11/179 387(360) 330(282) 250171) 80(.82) 137(53) 22(b) 213(54) 100 43(02) 11(2138) It110546) It(64) 40

3 4 2 .3 2 2 6 3 3 8 2 3 1

211/"I 158(921) 460(48t1 29310) 230(235) 194(035 ) 35(7) 258(373) 640(009) 275(318) 40

4 2 3 *2 5 2 6 2 2 1

too

767(306) 44
3 I

50 30
I I

55(y) 380 50
2 1 3

50 220(28) 30
1 2 1

s0 160(153) 3068)
1 3 2

110(t4) 907(l,1541 45(21)
2 4 2

O00(O) 570(574) 37(6)
2 4 3

t00 583(950) 3ISM)

1 4 2.

140

40
1



Table E-4 (Cont'd.)

C)

Local ion VC 81i VC Dryer YC Cntri- PCI Cattt
Platforn Platform fuge 8/ppt

Platform T24.O

3/6/79 250(212) 400(424) 300(283) 390
2 2 2 t

419179 265(091) 485(445) 300(71) 460
2 2 2 I

5/29/79 390(297) 575(601) 337(228) 263(265)
2 2 3 2

6/28/79 140(135. 350(212) 317(0611 250(283)
2 2 3 2

1/19/179 330(240) 580(594) 350(212) 210(198)
2 2 2 2

12121179 300(173) 575(601) 407(41) 230(226)
3 2 3 2

13/1180 15( 350(354) 430
1 2 1

2/18/80 115(03) 329(384) 174(232) 53(12)y
4 5 6 3

3/7/80 231(63) 403(380) 277(239) 387(11)
9 8 8 7 7

4/2/80 156(68) 308(214) 223(81) 144(98)7 7 5 5

5/1/80 145(33) 298(70) 226(212) 83(15)
4 5 .5 .3

6118/80 184(30) 210(24) 05303) 57(6)
6 4 4 3

7/22/80. 1510(9) 284(014) 180(34) 95(39)
7 5 5 4

7/22/80

8/18/80 156(40) 350(138) 184(91) 1130(2)7 6 5 4

Htlluts C.e
Lab/YC Lab
Anal Lab

Convecyer read scale Crindingi Ye
S.lk/Grie Selt usooa/ Control Drum
Sump PItfm Sucki as Room . 8ror.

Room.

IC
Pkg

133(105) 100
6 1

232(379) 464(1168) 163(003)
4 7 4

440(509) 2520(3507) 138(68) s5
2 2 3 .

.46(008) 143(118) 64(45)
3 6 3

360(091) 608(779) 168(161) 140
3 5 4 1

167(026) 758(1232) 143(140) 75
3 4 S I

930(1273) 26(1603) 6S
3 5 .3

29(21) 21(4) 93(70) 30(10)

8 8 7 3

144(037) 2500 140(66) 73(31)
s5 I . 8 3

107(50) 389(46) 103(66) 72(26)
9 . 3 3

94(52) 05012). 358(72) <40
11 6 4

"(36) 39(8) 111(56) 70(14)13 a 7 2

332(03) 560. 123(40) 90(14)
9 3 • 7 2

120(057) 3500
5 1

l0 433(648)
1 14

65(14) 278(319)2 . 0

78(01)" 2294(4) 505(559)

2 7 2
75 288(452) 775(601)
3 6 ...2

80(0) 240(343) 325(389)2 "0 2

70(08) 322(395) 300
2 5 I

45(21) • 5(34) 215(377)
12 Is 4

145(238) 329(578) 552(505)
Is 14 " 5

66(34) 1116007) 110(46)
13 19 3

W8(t9). 163(301) 128(66)
t2 12

88(14) 196(285) 315(050t
12 13 4

90(08) 205(296) 265(021)
12 12 4

67(01) 75(35) 40
3 2 1

125(64) 50
2 3

166(126) 110 50
4 1 i

260 . 80 10

255(262) 600 60
2 1 1

13)(102) 143(95) 18(10)
4 2 2

90 150 40

29(7) 340) 24(5)7 7 7

102(51) 115056) 34(08)
13 t0 9

65(38) 65(25) 31(4)
13 6 7

93(87) "9(31) 48(7)9 .7 8

68(22) 100(50) 53(5)
5 3 7

73(23) 87(35) 43(s)7 7 9

70(04) 493(443) 40
2 3 1

150(0) 407(365) 45(7)
2 3 2

182(45) 1198(0169) 63(08)
3 6 2.

107(51) 609(647) 80(28)
3 9 2

130(14) 173(1814) 65(21)
2 6 2

135(20) 320(396) 60(64)
2 5 2

167(50) 348(051) 80020)
3 6 3

81(63) 473(595) 28(00)
8 I1 7

136(25) 900(3006) 63(23)
9 ]8 9

300(00) 319(306) 44(5)
9 13 6

94(10) 269(237) 57(49)
7 16 I1

107(5) 183(157) 690(53)
•3 7312. 8

103(8) 223(191) 88(86)
7 15 8

223(086) 53(8)
15 6

Ppt golter , Leach ECO CE
8t.Sa.nd Pit to Ctd rt 2id I'
Filter.

311(82) 380 121(48) 95(7) 95(t4) . 225(323) 460(114)
8 a 1 7 2 13 t0 5

85(01) 93(31) 42(4) i07(s) 226(092) 55(s)
8 6 6 6 14 6



Lce I.o. TC Bi.
Plt lafor

915/80 173(31)

10/10/80 183017)
6

1115/80 172(31)
3

1218180 183(14)

1114182 210(42)
5

2/23/81 195(64)

2/26/81 258(62)
:6

3/23/81 195023)
.3

4/15/82 200(42)
2

5111181 19503)
3

6/8/81 220(45)

7/311/1 272(000)
5

4/15181

S/11181

6/8181

Table 6•-4 (Coated.)

Instantanoeoau Gamma 2(oaitoric (Jreolhr) (coat'd.)

YC oryer vC Ctri- IIP Cntrl 2l12.58 Cke. Comaeyor read Sea. CGirndJel IC
Piattor. fuse mi/Ppt Lab/SC . Lob it/CGris 8.eltt. Hosaa Coatro, Drcu

PIlatform Took . Aa Lab sup Pitt. lskI ag Roac Starg.

297(225) 1506A) s 50 I18( I8) go0 87(0) 65(0) 93(29) 216(359) 185(24)
3 3 2 5 . 7 2 6 a 4

1)O(24) .OS(13) 5T(6) 69(43) 65(71 134(59 70(14) 87(12) 171(291) 444(166)
4 4 3 8 2 7 2 12. . 12 5

421(671) 180(50) ) 71 155(11s) 55(Oo0) 100(36) 75(7I 95130) 220(359) 185026)
4 3 2 6 4 7 2 6 8. 4

207(02) 240(14)• 55(s) 61(38) 43(5) 129(48) t00 86(32) 171(285) 403(259)
3. 4 3 1] 6 7 1 a 13 3

215(24) 130(20) 57(b) 67(301 40(0) 113(05) 6501() 89(15) 181(273) 385(114),
4 3 3a 8 4 7 2 9 it 5

200(2) M65(64) 9809) 230(75) W5(5) 112(62) 50 95(29) 296(S50)
2 2 2 3 6 6 1 7 5

273(12) 135(45) 63(6) 71(40) 41212). 120(60) 7(21) 95624) 113(40)
3 4 3 9 6 7 2 10 12

269(130, 255(44) 110(01) 94(010) 29(6) 126(72) 40 102(33) 200(018) 303(35)
4 .4 a 6 7 9 I $ 20 .. 3

220(21:) 273(91) 011167) 85(63) 34(9) 114(60). 50 100(26) 269(412) MS7(51)
2 4 2 7 7 8 1. 5 1 3.

360(202) 255(60) 21"(57) 8"(92) 30(0) 113(75) 45 "9(30Y 284(849)
4 4 2 a 7 10 1 7 7..

251(88) 251(6421 1M(51 65(66) 230(0) 1W6(85) 67(M2) 85(20) 88(38)
5 .6 4 t0 10 7 3 9 16

226(4131 249(65) 113(52) 96(37) 70(05)
6 5 6 ]0 16

1.y. Lab 018-18 MICS-IS Change ooms Shifters Shack
16(M) 49(19) 108(50) 30 20

5 5 5 I 1

Em.. Lob "0R8-21 US10-t- Hill 8ecurity Shack Safety Rosm Chance lo14(M) 40(m9) 89(61) 17 20 21
5 9 7 1 2 2

Security
<20

wC tpt .oiler
Pfks IalSond

Filter.

86029) 90019) 67(6)
7 5 " 3

69(24) 84(29) 5O(O)
5 3 2

W(29) .90(19) 61(6W
7 1 5 2

226(81) 120(49) • 4703)
9 6 3

72103) 68309) <50
5 3

85(19) 125(76) 40(0)

6. 2 2

220(62) 150(0142 390)
9 3 6.

87(25) 150(9061 5(8)
6 3 4

106(53) 166(83) 36(7)
8 5 5

14(2602) 165(01) 39(22)
9 15 8

105(23) 126(65) 64(182
3 20 A.3

Leach 000 000
Pit to 0-ad 12 2. 82" 1

93(00)
6

106(1)"

97(o5

6

3070()
-*6

01105).7

)0((I0)

223(25)

6

134(201
6

143(23)
6

111(19)
7

.409(404) 48(00)
9 6

272(23z) '89(65)
12: 8

3020276) 57100)
9 6

256(213) 61(9)
12 7

273(053) 94(95)
9

113(88) 58(2M)
4 .5

194(089) 63(52
9 7

507(360) 63(8)
t0 6

37(3714) 61(6)
12 5

395(322) 6165)
14 6

358(093) 73(14)
16 6

213(319) 54(110
s5 13

Stai behind Ia-.hou..
12

to'

111
2~

o. (sea) (sass.) Siftesa 8shack.
16 19

" .I

I HOa.itosia began. 5/77
11oaito-ling ft-quoe.cy: month~ly. eltapt during WU1 .baut Aoss (779-10179)
lloaltorig lact Iona: itpl-oisetaly 226. locations thr-4ahout the alit. 1.217.millaor...

2. 11.2lwcak. &.to Pltfaor
2. .Tel2Isk. Dryer Platform
3. .Y.12oacke C.atrtifge Platta.-
6.. Precipitation Control too. and Precipitatio Took ed
S. Mtluaralaicol Laboratory and Vallo..cake Analysis Laboratory
6. famiiological Chemitry Laboratory
1. Coa-aa.- Bolt sad Gristly Sump
8. F..4 Wat Platt-c
9 . Scale "-a aol sucking Room
10. C..rifdiog Control Room
It. 'efto..k. or- storage
12. '.12aacke Packiagin
13. fe~loo.kc Precipitation
14. boiler Race and Send Fi2team
IS. Leach P2et'.Iar
16. 000 Ground Viocar
2). CCO-S~~0ad Flear

h~ootatitgg ..12.d: hooft..2d L..dto Model 29 Micro I (to.) setec (Appendix I)



Table 9-5

Cont inuous GCam* "Nonitorinag
area/aampling interval

Monthly Monitoring Program

9000 9001 9002
14if1 Location Control Scale Houe SACG Kill

Sampl ing Interval*

9003 9004 9005 9006
SAG Control CCO. CCD Control Centrifuge

Platform

9007
.Dryer

90o8 9009
Ppt. Ppt. Bin
Control Plat fors

9010 9011
YC Pkng VC Change

Room

I>t•1

S1/4/79-1/26/79
312/21/76-2/2/79
11(20079-3/22179
111/I719-412179
2/1 /70-3/7/79
315/19-4/26/79
3/23i19-5/ 1.1/9
4120119-6/.5/19
5/22/719-8j1/79
6/25/79-89/0/9
1/19/79-4/s/79
8117/79-10/30/79
9/21/79-I 1/l/29
10/19/79-12M/1179
.31/12/79-1/21/80
12/14/79-2/8/80
1/17/80-3/6/80
2/12180-4/2 8/80
3/26/60-5/71/80
4/22/a0-6121/80
-5/19/80-7/17/80-
6/l17/0-9/16/80
6/26/80-8/3 3/80
7118/80-8/113/80
7 /18/8G-4/16/80
8/19/80-11/7/80
8/18/80-12/11/80
9/15/BG-I 3/30/80
9115/80-i 2)3/s0
10/15/80-12/16/80
13/31780-1/28/61
12/16/80-2/113/8)
1/19/8t-4115/18
2/I8/81-5/6181
3/25/81-511/818
4/20181-6/17/81

13 .o(3.1)**
41.6(01.1)
14.0(4.0)

22.o(3.7)

11.4(2.3)
15.8(4. )1
*5.4(1.8)

12.8(26.6)
23.0(50)
15.6(3.9)
17.6(6.1)
28.8(10.6)
15.4(3.6)
11.4(1.8)
19.4(3.0)
19.6(1.0)
16. 8(3.3)
64.8(25.4)
15.4(3.0)

• 20.8(2.6)
21.4(5.8)

HD
14.0(0.0)

21.42(.6)
21.0(4.9)

ND

24.8(3.8)
21.8(4.3)
26.4(5.6)
21.0(6.5)
31.2(6.0)
21.8(3.9)
13.4(3.2)
16.0(2.3)

22,8(3.6)
32.2(8.3)
49.6(7,;)
6626(12.0)

ND
13.4(3.0)
42.8(11.3)

48.4(24.9)
44.2(5.5)

• 62,4(20.2)
61.8(8.3)
71.8(5,Y)
76.4(02.3)
71 ,0(13.0)
61.2(t7.8)
60.4(1.6)
61.8(15.1).
65.6(16.3)
55.6(5.8)
56.8(8.3)
96.4(00.9)
44.0(5.0)

80N.8(6.2)

30

57.8(•4.9)
55.0(12.0)

RD

*07.0(5.3)
47.6(11.3)
77.2(0.8)
72.8(14.4)

154.9(0,5)
46.3(34.7)
33.5(6.8)
67.5(25.3)

22.6(6.7)
38.2(5.9)
44.0(0,G)
63.4(20.0)

12.6(3.0)
34.4(9.4)
41.1(1.9)3

35.4(3.0)
50.4(01.4)
53.4(00.4)
42.0(6.5)
•51.0(13 9)

45.2(1.03)
45.8(T.I)
47.8(6.7)
5,1.6(5.8)
s5s0.(9.8)
61.6(14.4)
50.6(0.5)
77.6(16.2)
32.2(5 7)
83.0(17.2)

7.2( .7)
RD
30

96.0(21.8)
19.8(0.9)
RD

35.4(6.4)
55.8(6.4)
50.4(9.9)

• 08.8(31.9)
41.3(32.3)
28.5(7.'5)

46.3(10.4)

22.2(5.2)
31.8(5.2)
35.0(0.3)
47.2(12.4)

No

11.6(1.8)
29.0(8.0)
30.6(13.3)
24.4(2.7)
38.8(5.7)
33.4(7.7)
30.2(4.3)
44.4(3.6)
30.6(3.9)
30.8(5.5)
37.8(2.6)
38.6(3.3)

42.6(568)
40.4(5.4)
33.4(7.2)
53.2(8.2)
28.8(8.6)

.No
32.6(5.2)

16
33.0(4.9)
28.44, )

No
up

50.8(9.4)
36.2(1.7)
40.0(6.8)
45.4(14.0)
66.5(6.6)
37.4(15.6)
l9.4(5.2)
29.4(4.3)

22.8(5.5)
32.8(20.3)

112.8(41.9)

ND

11.8(3.8)
43.4(02.M)
60.6(1m.0)
56.2(1Q•53
11.4(34.6)

85.8(02.0 )
64.4(07.).
75.4(0.9)
75I0(14.6)

t1O.4(•6.8)
75.6(8.6)
79.2(13.1)
83.0(6.5)
87.0(22.5)
74.0(04.40

126.0(32.2)
57.6(15.0)

No
79.4(06.0)

ND
63.8(13.5)
61.8(4.1)

ND

128.2(15.7)
51.8(13.6)
75.4(6.4)
60.4 (16.3)

141.4(17.8)

37.5(5.5)
65.2(-4.2)

25.0(5.3)"
34.6(0 1.5)
33.8(5.0)
42.0(11.4)

No

12.8(4.1)
27.6(10.9)
28.0(7.3)
26.6(2.3)
37.6(5.8)
34.4(6.9)
27 2(8. 3)
34,2(3,8)
25.2(4.3)
27.8(0.7)
33.6(4.6)
32.2(6 53
37.0(5.9)
42.8(13.13)
35.2(10.5)
40.4(5.4)
30.0(8.13)

31.4(3.0)
ND

28.8(4.4)
35.2(2.6)
ND
ND

48.4(4.4)
35.0(4.2)
41.0(2.0)
43.0(14.7)
66.8(0.4)
40.8(13.6)
20.9(5.3)
30.5(0.4)

24.246.8) 23.8(3.3) 21.0(2.8)
42.0(10.5) 31.2(8.8) 35.6(7.3)

201.6(60.2) 160.8(17.8) 39,4(9.0)
106.6(48.2) 214.4(32.9) 52.6(14.0)

MD. NO. . N.
12.8(2.6) 12.0(2.0) 12.0(3.7)
96.0(26.5) 84.6(21.4) 32.8(0.7)

183.6(45.6) 141.4(30.0) 34.0(2.8)
133.6(2 )3 1.2 28,0(49S5,) 31.2(l.5)
182.6(03.4) 130.600A) 41.4(04.2)
114.0(15.4) 159.4(76.3) 45.2(31.2)
266.0,67.6) 230.0(39.8) 60.0(9.5)
216.6(50.8. 229.2(104.4) 57.6(06.7)
157.2(60.3) 240.8(53.1) 32.8(3.0)
198.8(38.1) 729.2(49.6) 40.6(12.1)
156.4(33.5) 160.8(05.9) 34.6(4.8)
101.6(28.9) 204.0(46.2) 44.2(00.1)
186.6(33.8) 294.0(014.5) 46.6(13.5)
481.2(281.0) 312.8(372.?) 51.6(6.6)
130.4(.23) 285.6(2701) 41.6(5.8)
205.2(17.5) 461.0(121.0) 73.4(l3.6)

11.8018.9) 123.0(50.2) 32.4(8.1)
tHD No . D

129.2(36.5) 216.4(61.6) 54.6(04.5)
No N HD

151.4(304A) 204.4(26.13) 40.8(9.6)
117.4(80.9) 222.8(55.7) 34.2(11.8)

ND WD ND
.No ND H

283.6(01.5) 562.4(118.5) 53.0(4.0)
92.8(17.9) 157.2(200,) 34.6(3.6)

152.2(29.1) 203.2(07.5) 45.4(5.9)
84.8(113.) 246.6(37.7) 43.8(02.0)

466.6(16.0) 405.5(85.4) 82.0(30.3)
212.5(30.2) 194.0(21.0) 48.0(12.5)
83.4(12.5) 139.7(36.8) 23.1(4.2)

242.0(120.5) 282.5(83.2) 34.9(10.1)

2U.4(2.3)
3O.6(8.6)

246.6(08.6)
232.6(01 ;21

No

11.4(4.1)
104.2(30.2)
1255.6(15.3)
181.0(72.2)
195.8(51.8)
190.6(08.s)
181.4(36.8)
171.6(34 4)
174.4(46•)6
204.6(45.4)
161.6(18.5)
201.0(318.9)
391.i ( 72.8)
164.8(12.6)
208.0(48.1)

260.4(546.0)
93.4(8.6)

3D
202.4(05.1)

3170A(34.9)
120.4(00.9)

ND
ND

360.0(75,4)
W418(57.5)
189.4(31.7)
8,5.8(35.8)

381.4(91.3)
232.2(00.9)
125.4(24.0)
2178(74.6)

21.8(2.6)
36.2(4.3)NWO*e

NDOa206.%(46.6)

1!0.4)

62.4(12.3)
76.4(19.4)
86.4(12.9)

101.8(37.5)
110.0(36.0)
106.0(17.8)
116.0(17.0)
142.8(25.0)
135.0(29.9)
87.801(.8)

107.4(11.9)
86.8(17.0)
80.2(36.5)
69.8(21.1)

115.2(7.4)
64.0(6.3),

%.0(4.5)
ND

109.2(18.0)
95.6(27.6)

ND

159.4(23.3)
68.0(8.0)

3i3.6(1.7)
95.8(21.1)

209.5(36.9)
95.5(2893)
44.6(6.))

114.5(21.4)

23.6(5.8)
31.4(4.6)
45.6(7.6)
55.2(1.0)

ND

12.8(4.3)
34.4(10.3)
40.0(8.1)

.31.4(6.4)
39.4(5.4)
34.2(5.9)
49.4(18.6)
41.6(6.4)
37.8(12.0)
36.2(10.5)
35.2(5.2)

48.0(6.9)
4).2(7.4)
50.0(9.7)
43.8(01.5)
75.2(27.21
30;0(6 8)

ND
58.0(24.7)

38.20(3.0)
39.0(6.9)

ND

66.0(18.3)
36.8(6.2)
43.6(4.1)
41.8(4.6)
72•8(21 .4)
39.3(31.9)

24.3(5.8)
42.5(01.0)

9012 9013
Chem Lab YC storage

23.8(5.2) 22.8(4.8)
34.4(10.8) 34.4(12.5)
4".2(10.13) 53.8(31.6)
55.8(6.5) 3133.6(26.13)

11.6(1.8) 11.6(2.3)
36.6(5.9) 60.2(33.5)
36.8(0.3) 228.0(66 A)
35.2(6.8) 96.8(27.0)
39.6(9.2) 135.4(34.0)

135.8(51.4) 32.2(6.1)
41.0(0.9) 144.2(32.2)
39,6(7.7) 134.0(24.6)
41.8(9.5) 45.2(02.1)
39.8(16.5) 147.4(36.0)
36.6(6.6) 208.6(14.7)
38.8(6.8) 99.7(14.7)

.39.4(5.0) 126.4(17.7)
42.4(5.4) 99.0(19.2)
37.6(3.0) 80.4(7.9)
55.6(10.8) 207.4(26.9)
28.4(5.8) 317.4(25.5)

RD . ND
46.6(16.0) 221.4(44.9)

ND lID
35.6(8.2) 297.2(50.1)
38.2(i.3) 217.4(57.2)

AD No
ND go13*IID

66.4(9.7) 281.8(29.3)
38.2(9.0) H14.0(30.3)
46.4(8.1) 146.4(29.3)
43.4(131.3 173.6(116.6)
54.2(8.5) 483 7(92.0)
63.1(20.7) 146.6(22.9)
25.8(9.8) 54.5(10.4)
39.4(10.7) 224.0(46.9)

* Date annealed to date read
** Format of entcies: mean of 5 readings (2 standardi deviations)

ND - No Data



Table E-5 (Cont'd.)

Cont inuous Gamma Monitoring (cont 'd.)

Quarterly Monitoring Program

Mill location 1000 1002 1003 1004 1005 1006 1007 1008 .1009 1010

Sampling Interval Control Conveyor Leach Leach Security Met Lab Env. Lab IX Plant Bucking Floating
Platform coti.ol Room TOD

11/29/78-1/26/79 22.1(510) 21.8(2.6) 2.20(5.9) 23.8(4.3) 22.6(8.3) 23.6(A.6) 20.8(3.3) 22.4(5.9) 23.2(7.0) 23.4(3.6)
12120/78-4/26/79 33.2(74.6) 293.66027A4) 155.8(32ý7) 84.2(04.4) MR 42.0(8.8) 37.0(3.2) 84.4(17.4) 86.0(12.60 37.4(4.1)
12120178-4126179 33.2(12.0) ND D NO I NO ND HD ND ND NDI
1/4/79-1126179 32.6(00.4) 26.8(2.6) /6.819.6) 28.2(6.2) 36.4(9.4) 32.0(06.6) 34.0(6.9) .28.6(4.6) 33.8(6.5) 31.8(1O.8)
6/25/79-10/30/79 36.8(4.6) 289.8(79.2) 260.6(19.7) 87.6(38.1) 33.6(9.0) 48.8(9.0) 37.2(0.9) ND 100.0(41.9) 344.8(76.2)
9/181797-1/21/80. 44.8(13.8) 331.0(56.8) 155.2(21.7) 103.2(48.6) 36.0(4.0) 42.0(4.2) 31.8(5.2) 87.6(12.2) 88.4(31.2) 37.2(3.6)
12114/79-4128/80 55.6(01.4) 341.6(49.2) 140.2(16.1) 104.2(6.2) 37.0(5.7) 49.2(9.8) 35.2(5.7) 73.0(22.3) 14.6(01.6) 63.6(8.3) (tailings-operstor's shack)
3/17/80-7/g1o0 36ý6(7.3) 338.4(126ý8) 119,6(22.9) 98.809.8) 41.4(12.7) 47.8(10.1) 36.2(3.6) 87.2(06.0) 87.0(J9.6) 87.2(04.5) (cyclone shack)
6/26180-111/0/80 32.4(5.8) 287.2(57.6) 155.2(20.4) 130.4(25.4) 35.0(6.0) 39.0(7.5) 28.8(3.0) 65.0(00.6) 91.0(14.8) 90.4(09.9)
91/1580-!128981 45.6(3.9) 520.2(46.3) 420.4(29.3) ND 49.4(7.6) 55.6(5.8) 41.8(5.0) 75.2(13.!) 124.4(20.6) 105.4(8.6)
12/16/80-5/6/81 42.6(00.2) 518.3(186.3) 325.1(006.3) 204.2(58.8) 42.8(3.9) 60.5(8.8) 42.2(01.6) 134.3(34.2) 136.6(21.6) 131.7(34.2)

ISampling began 1 .1/78
Sampling frequency: fourteen TLIID' are exchanged monthly; ten TLD'a are exchanged quarterly.
Sampling locations:

MONTHLY EXCHANGE

9000 - CONTROL - Stored in an office in the asministration building at the site.
3 9001 - Scale Houae-Operators shack north wall.

A.n 9002 - SAG Mill-south of conveyor on I-beam above sink.
9003 - SAG Mill Control Room - north wall above light switch.
9004 - CCD ground floor northwest side of cinder block wall next door to

transformer room.
9005 - CCD Control Room on weat wall inside left of window.
9006 - Precip. Centrifuge Platform on handrail corner post left or north

of stairway.
9007 - Precip. Dryer Platform on north wall I-beam center of wall.
9008 - Precip. Control Room on north wall just above light switch.
9009 - Precip. gin Platform on center I-beam.
9010 - Yeliowcake Packaging on south wall across from packaging heads to

the right of the door.
9011 - Yellowcake Change Room on south wall above left sink.
9012 - Chem. Lab. Yelloveake analysis room on south wall near scale.
9013 - Yellowcake drum storage on west fence approximately midway.

QUARTERLY EXCHANGE

3000 - CONTROL - Stored in an office in the administration building at the site.
1002 - 1/2 way up conveyor on west side of weightometer
1001 - Leach Platform on handrail above Tank :06 next. to socket
31004 - Leach Control Room on south wall above light switch
1005 - Security Shack-east wall across from north door.
1006 - Met. Lab.-aouth wall over 480 Volt socket, west 1/3 of wall.
1007 - Environmental Lab.-east wall over desk until moved to new lab.
1008 - IX Plant on handrail at stairway.
1009 - Scale Mouse-Bucking Room-east wall above table about 7 feet

from nortawall.
1010 - Floating TLO to be used in various areas.

Sampling method: LiP (100) TLD's supplied and analyzed by Eberline (Appendix 1)



Table 9-6

gaployoes Came trposure Honitoring -- Personnel ThI.

Employee
NO.

d

8080

8037

8036

8029

84590

8023

3596

6906

3790

3211

8033
8022

8039

84410
183ka

8002

8090

8026
8300

8020

8145

8032

8024

81,56

8161

8027

8121

8064

3785

8154

4439

8099

8247

27405*

9542"*

9602**

8143

8132

4295

4386

9685

8369

8375

8034

8343

8297.

.8347

8482

9412

8539

CY 1977 CY 1978 CY 1979 CT 1980 1-5/81

*ose (mrem/period) dose (otenlperiod) dose (area/period) dose (mrem/period) dose (mrem/period)
whole, body skin whole body skin whole body skin whole body skin whole body skin

2i

22
33

37

12

04

33

27

42

11

12

0

55

43

09

i8

0

24

.0

22

11

70

52

28

183

33

37

42

33

61 153 21 21

34 67 19

109 141 . 137

33

204 57 167

368 398

0

so

12 10

31 22

380 NO

74 32

252 521

281 41

17 0

73 103

0 0

21 82

87

16 24

50 113

24

204

31

56

10

12

12

72

62

0

0o 159

195

12

0

17

10
0

39

32

90

77

17

87

840

66.

10
.183

21

260

284

124

170

82

343

42

99

10

59

12

84

86

33

169

195

12

28

56

24

60

39

32

37

71

72

37

118

30

14 49

63 74

78

35

98

78

35

238

63 153

41 41

31 30

46 119

12

10

0

43

59

72

46

32

370

51

33

93

76

53

44

12

43

73

1391

187
42

520

69

308

336

168

25 25

504 2034

14 14

232

32

59

31

63

.16

692

66

133

312

109

44

62 195

39 57

10 10

0 14

SND No data
5 worker outside mill area

ISampiAng began 2nd quarter 1977.
Sampling frequency: quarterly with annual sumsaries; workers with no exposure during period are

not tabulated.
Smapling methods: whole body badges; local TLD net counte and penecracing net counts are recorded.

Total not counts - skin dose (ore*)
Penetrratig net counts - gamma dose (area) w whole body dose (orer)
Total net counts " penetrating net counts - bees dose (area)
UiF (100) TLhs are supplied amd analysed by Zberline (Appendix 1) E-5



Table 8-7

Uranium inhalaEion Exposure Nonitoring
1

exposure (rem/year)

Year
Ending

Euployee

8351

8145

3785

8089

8364

8176

8033

8113

8024

8347

.82917

8137

8383

8417

8312

8018

. 8390

8074

8052

8441

8036

0-14

8126

8339

8045

8504

3128

D- 17

8333

8082

8138

8472

8239

2918

8022

8023

.8304

D-"4

8172

8328

8032

8173

8007

8289

84J4

*-45

0-49

8238

8050

6564

8482

8254

8388.

8111

8330

12-31-78
annual

exposure .Zlimui
annual

exposuret %limit

12-31-80annual
exposure ZIimic

0.034

1.647

0.805

0.024.

0.020

0.558

2.645

0.090

1.373

0.037

0.728.

'0.01l

0.002

0.012

0;913

0.267

0.889.

0.645

1 .784

0.043

0.346

0.218

0.010

0.005

0.101

0.726

0.23

10.98

5.37

0.16

013

3.72

17.63

0.60

9.15

0.25

4.85

0.07

0.01

0.08

6.07

1.78

5.93

4.30

11.89

0.29

2.31

1.45

0.07

0.03

0.67

4.84

0.282

0,211

1.282

0.215

0.354

0.354

0.435

0.237

1 .88

8.55

1.43

2.36

2.36

2.89

1.58

1.7.18 11.45
0.311 2.07

0.203 1.35

1.030.154

0.359 2.4

TOTAL EXPOSURE (rem)1978-1980

0.034

1.647

1.087

0.024

0.020

0.769

3.927

0.305

1.727

0.037

0.354

0.728

0.446

0.237

0.002

0.012

1.718

1.224

0.267

0.203

0.889

0.645

.1.784

0.043

0.500

0.359

0.218

0.l0

0.005

0.313

1.125

0.219

0.207

0.587

3.980

10.239

0.131

0.837

0.373

,0.309

1.375

4.924

0.096

0.403

0.197

0.087

0.014

0. I19

0.081

0.005

0.262

0. )c6

0.184

0.685

0.125

0.4J8 2.79

2.378 15.85

5.522 36.81

0.212
0.399

0.219

0.207

0.169

1 602

.3.396

0.373

1.41
2.66

1.45

1.38

1.13

10.68

22.64

2.49

1.321 8.8
0.131 0.9

0.837

0.309

1.375

1.924

0.020

0.403

0.087

0.014

0.684
0.081

0.005

.0.166

0.060

0. 125

5.58

2.06

9.17

12.83

0.13

2.69

0.58

0.09

4.56

0.54

0.03

1,111

0.40

0.83

1.598 10.65 1.402
0.078

9.3
0.5

0.197

0. 15

1.31

0.90

1.7

0.184
0.625

1.23
4.17
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Tabple E-I (Coflt'd.)

uranium Inhalation Exposure Monitoring.1eont'd.)
exposurv (rem/year).

Year
Eand iag

FopLoyee #

D-.46

8046

0-47

8049.

D-48

8026.

8$03

6310

8081

.8362

8121

6437

8399

8146

4439

8271

8284

8253

8357

8117
.8143

8228

8132

8450

8153

8296
4207

8354

8034

8395
4•55

8102

8225

0-50

8085

8345

8Z62
8148

D-51

D-16
0-'52

8127

8090

8156

0-20

8006

8467

01-53

8352

8174

8140

32-31-78
aaaU.

exposure. 21ai

12-31-79
nex ual

exposure ilimic

12-31-80
annual

.exposure, . Zlimi t

0.394

0.588

0.070

0.024

2.003

0.856

0.403

0.014

0.052

0.028

0.323

0.599

0.632

2.o10

0.290

2.145

0.058

0.014

0,005

0.237

3.104

0.002

.0.751

0.016

0.010

0.021

0.077

0.005

0.004

0.064

0.012

0.002

0.101

0.034

0.781

0.155

0.031

0.079

0.009

0.076

0.014

0.719

2.63

3.92

0.47

0.16

13.35

5.71

2.69
.0*09

0.35

0.19

2.15

3.99

4.21

13 ;40

1.93

14.30

0.09.

0.03

1.58'

20.69

0.234

0.170

1.234

0.4,84

1.56

1.13

.23

0.300

0.473

2.0

S3.2•

0.104

0.225

0.3"4

0235

0.447

0.180

0.243

0.283

1.657

0.179

0.69

1.50

2.29

1.57

2.98

1.20

1.62

1.89

11.05

1.19

TOTAL EXPOSURE (ri)
1978-1980

0.628

0.758

1.234

0.070

0.024

2.796

0.856
,0.47 3

0.403

0.014

0.052

0.104

0.225

0.028

0.667

0.235

1.046

0.812

0.243

0.283

3.667

0.290

2.145

0.179

0.038
0.014

0.047

0.237

7.243

0.234

0.002

0.751

0.016

0.010

0.021

0.077

0.005

0.004
0.064

0.012

0.002

0.101

0.034

0.781

0.155

0.031

0.079

0.009
0.076

0.014

0.719

0.042

1.391

0.3

9.32.748

0.234

18.32

1.56

0.01

5s01

0.11
0.07

0.14

0.51

0.03

0.02

0.43

0.08

0.01

0.67

0.23

5.21

1.03

0.21

0.53

0.06

0.51

0.09

4.79
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Table E-7 (Cont'd.)

Uraniumn Inhalation Exposure Monitoring (contid.)
exposure (rem/year)

Year
End i n

Employee 0

8020

8123

D-54

D"55

8301

8224

D-19

3966

8193

4125

D-56

D-57

8114

0-32

8043

8027

8329

D-33

8209

8227

8151

8005

8305

12-31-78
annual

exposure %limit

.12-31-79
annual

exposure Zlimit

12-31-80
annual

exposure %limit

0.164

0.004

0.022

0.036

0.012

0.100

0.108

0.004

0.005

0.066

0.335

0.122

0.129

0.018

0.385

0.425

0.092

0.167

0.008

0.022

0.020

0.559

0.019

3.09

0.02

0.15

0.24

0.08

0.67

0.72

0.02

0.03

0.44

2.23

0.61

0.86.

0.12

2.57

2.83

0.61
1.11

0.05

0.15

0.13

3.73

0.1.3

TOTAJL EXPOSURE (rem)
1978-1980

0.164

0.004

0.022

0.036

0.012

0.100

0.108

0.004

0.005

0.066

0.335

0,122

0.129

0.0168

0.385

0.4.25

0.092

0.167

0.008

0.022

0.020

0.559

0.019

No. Exposed 129
Max. Quarterly Exposure: 2.346

IMonitoring began third quarter Of 1977.

Honitoring frequency: quarterly, vith annual asumaries.
monitoring method: calculated exposure for all employees in contact with yell.owcake dust; time cards us-d

to determine duration of exposure, factored by the uranium concentration in low volume air
samples collected in the mill for airborne particulate monLtoring.
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Table E-8.

Bioauvays
(mg U/liter urine)

Measurement of uranium accumulation in the urine of workers.

Sample
Oate 8/77 11/77 1/78

Employee to to

ID 12/31/77 3131/78

0725 0.0078 <0.005

2042. 0.009** <0.005

2448 <0.005

2631 0.004+*

2879 <0.005-*

2918 :0.0082 <0.005

2959 0.0075

3279 0.033* 0.005

3777 0.0001 0.016

3785 0.0079 <0.005

3873 (0.0051"

3892 0.0068 <0.005

3943 0.034

3966 <0.005+*

4125 0.07** 0.039

4207 0.039 <0.005

4439 0.11 <0.005

4441 0.066* <0.005

4486 0.049' <0.005

4525 0.037 0.047

4526 0.068 0.023

5002 0.07.* <0.005

6122. O.OO3*

6153 0.0133 <0.005

6310

6407 (0.005

6500 C0.005.

6564 <0.005

6572 0.074

6692

8000 0.0078 <0.005

8001 0.0075 0,079

8002 0.0079 0.115.

8003 0.0079

8004 0.0078 (0.005

8005 0.12 <0.005

.8006 0.068 <0.005

8007 0.023* <0.005

8008 0.0082 <0.005

8009 <0.005+*

8010 0.034

8ol .0,016 <0.005

8012 0.016 0.024

5/79 12179 * 2/80 4/80 U2/80
(ppb U308).

0.014

0.004

E-58



Table E-8 (Cont'd.)
Binl uiey

(u 0/lioter urine)
(ccont'd.)

Sample
Date 8/77

Employee
ID

8013 0.034

8014 0.033

8018 0.0087

8019 0.0075

8020 0.0087

8022 0.0087

8023 0.0079

8024 0.008.

8026 0.0087

8027 .0.0068

8030 0.0078

8032 0.0087

8033 0.036*

8034 0.021

8036 0.0087

8037 0.05

8039 0.068

.8041 0;041

8062 0.0079

8043 0.040

8045 0.0032*

8046 0.034

8048 0.087

8049 0.0087

8050 0.033

8052 0.0079

8053 0.016

8057 0.05

8062

8067 0.0068

8068 0.034

8074 0.137

8075 0.103

8078 0.016'

8080 0.08

WI 0.016

4M2 0.068

8083 0.0078

8086 0.066*

8085

8089 0.0082

8090 0.062

8094 0.136

.8099 0.033*

11/77 1/78
to to

12/31/77 3131/78

5179 12/1.79 2/80 6/80 12/80
(ppb U308)

0,026

0.039

0.050

0.005

0.011

0.010+*

<0.005

<0.005

<0.005

0.007

<0.005

<0.005

<0.005

0.103'

<0.005

<0.005

<0.005

0.005

0.010

0.0o8

0.0210.023"

0.008

0.007

0.028 0.017

0.107

0.113

<0.005

<0.005

0.067

<0:.005

0.039

0.0Z3

0.031

0.022

<0.005

<0.005 0.012

<0.005.*

<0.005
1<0.005

0.017

(0.005
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Tahle E-8 (Cc'nt'd.)

Bioassay
(mg U/liter urinle)

.(cont'd.)

Sample
Date 8/77 11/77 1/78

Employee to to

ID 12/31/77 3131178

8100 0.15 0.061

8101 0.033*

8102 0.0078 <0.005

8104 0.0078 0.037

8107 0.075 <0.005

8108 0.0078 <0.005

8109 0.068

8110 0.014

8111 0.087 <0.005

8112 0.0066 <0.005

8113 0.016 (0.005

8114 0.058* 0.031

8115 0.0066 <0.005

8116 0.065

8117 0.022** <0.005

8318 <0.005

81I9 0.019

8121 0.139 <0.005

8122 0.0087

8123 0.103 0.111

8124 0.072 <0.005

8125 0.076 <0.005

8126 0.0079 <0.005

8127 0.103 (0.005

8129 0.090.*

8130 0.0082 <0.005

8131 0.068

8132 0.103 <0.005

8133 0.016

8135 <0.005.**

8136 0.014

8137 0.068 0.084

8138 0.043* 0.040

8139 0.062 0.010

8140 0.0079 <0.005

8141 0.031*

8142 <0.005.'.

8143 0.034 <0.005

8144 0.0075

8145 0.19+ 0.005

8146 0.080-*

8147 <0.005.*

8148 0.13+ 0.018

8150 0.19. <0.005

5/79 12/79 2/80 4/80 . 12/80
(ppb U3 08)

<0.005

0.006

0. 304"*
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Table E-8 (Cont'd.)
m Siossaiy

(ug U/titer urine)
(Cont'd.)

Sample
Date

Employee
ID

8151

8153

8155

8156

8C57

8159

8i62

M167

8168

8172

8173

8174
817*

8183

8182

8183

8187

8193

8192

8203

8235

8241

8327

8344

8388

8441

8446

8467

8469

8504

8537

8539

8550

9143

9147 0

80366

80414

8.2326 0

83357

83503 0

.83681 €0

84209

84221

84263

841i~0 0

84590 0

84592 0

8/77 11/77
to

12/31/77

<0.0054*

<0.005**

<0.005**

0.I00+*

0.14.

0,19+

1/78
to

3/31/78

0.005

0.039

<0.005

<0.005,*

<0.005+*

<0.005

<0.005**

0.010.*

<0.005*.

<0.005

(0.005

<0.005

<0.005

0.016

<0.005

<0.005

5/79 12/79 2/80 3/80 4/80 32/80

(ppb U3 0 8 )

0.007

0.076 0.062 0.006

0.006

0.007

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.001

<0.005

<0.005

0.005

0.006

0.064

0.013

3.016

0.0075

0.068

0.0078

0.0066

0.0075

O 072

0.013

0.0066

0.0078

<0.005÷*

0.098

<0.005**

<0.0054**

0.046

<0,001

0.122
<OOO5

0.153

<0.005

0.032

<0.005

E-61



Table E-w8 (Cont'd.)

Bioassay
(mg U/liter urine)

(cont'd.)

Sample
Date 8/77

Employee
ID

85051 0.013

85053 0.0066

85054

85077 0.0075

D-I 0.068

0-2 0.041

D-3 0.034

0-4 0.0082

0-5 0.016

0-6 0.016

0-7 0.033*

0-8 0.039

0-9 0.020

D-10 0.0066

0-11 '0.026

0-12 0.033*

0-13

0-14

D-I1

D0-16
D-17
0-18

0-19

D-20

D-21

.0-22

0-23

0-24

0-25

D-26

0-27

0-28V

0-29
0-30

0-31

D-32

0-33

0-34

0-35

0-36

0-37

D-38

D-39
0-40

11/77 1/78
to to

12/31/77 3/31/78

0.102

<0.005

(0.005

<0.005

5/79 12/79 2/80 4/80 12/80
(ppb U3 0 8 )

<0.005

0.017

<0.005

<0.005.

<0.005

(0.005

<0.005

0.021

0.081

(0.005+*

0.18+

0. l00***

<0.005+*

0.12+

0.23-

<0.005

0.047

0.038

<0.005-*

<0.005-*

(0.005+-

<0.005-*

(0.005-*

(0.005+*

(0.005+*

(0.0054*

0.008

0.028

0.027

(0.005

<0.005

<01005

0.007

<0.005

0.044

<0.005

0.016

<0.005

0.023

(0.005
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Table E-8 (Cont'di)

Hiosasay
(MR U/liter urirn)

(cont '.d.)

Sample
Date 8/77

Employee
ID

D-41

0-42

0-43

11/77 1/78
to to

12/31/77 3/31/78

O.OZ3

0.026

(0.005

5/79 12/79 2/80 4/80 12/80
(ppb U 3 0 8 )

* New employee
More than one analysis. Latest velue recorded. If more than one analysis
for same date, the lower value is recorded.

* Mutt iple analyses performod. Uranium prevent is probably

due to exeernas contsoisrat ion of tample.

'Sampllnq began 8/77
Sampling frequency: biannual
Sampling methnd: samples -are coirrently reported for employees exposed to

>30% limit (about. 10% of the work force). Analyses are performed
fluorometrlcally by Core Laboratories, Albuquerque(12/80 - present);
analyses performed by CEP, Inc., (1979-6/1980); analyses performed
colorimetrically in-house (1977-1978). Samples were Initially collected
from all mill employees and incoming employees (1977-1978).

E-63



'C

au



TABLE OF.CONTENTS

Appendix F

Spill-Related Environmental Radiological Monitoring Data(1)

Table

F-I

F-2

Airborne Particulate Monitoring - High Volume and Continuous
Low Volume Air Samples

Vegetation Monitoring

NMEID Area Radon:Monitoring

Surface and groundwater (alluvial well) spill-related data in Section B3
Tables as referenced in text. Sediment data is also referenced in text.
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Table F-I

Suspended Particulates Monitoring - High Volume and Continuous Low Volume Air Samples

Station Date Volume U-natural U308
litersX1o

3
pcui/mx0o

13
- 1/a3

Ra-226 . Th-230 Pb-210 PO-210
/A;L/*lx[O-I 3 FimxO

.4

t6K-336 9/14/79
10/26/79
11/12/79
12/31179

2/28/80

4/5/80
¶i/31/80
6/30/80
7/25/80
8/8/80

9/3180
9/18800
10/3/80
40/31/90
111 14/80
11/26/80
0121280
12/ 30/8O

a D N No Data
**LLD's ( isCi/ist)

159.56
12$.15
130.Z1
.163.12
153.59
152.93
154.06
163.12
152.93
152.93
.217.0
228.0
136.0
138.0
138.0
122.0
339.68
226.5

0.23t
t35.B
135.8
135.8
139.91
241.88
178.40

<2.0
0.26
2.08

(2.0
(2.0
2.0.

(2.0
<2.0

6.2
3.31

ND
No
14D
NU
NDND

0.04
0.04
0.25
0.01
0.04
0.02z
0.30

.0.383
0.206

Nm
ND
No
NO
ND
NO
No
NO
NO
ND

0.044
0. .10

0.014
0.068
0.028
0.037
NO
No
ND
NO
NO
No
ND

lD
No

0.2
0.02

<1.0
<0. I
(0.1
<0. I

0.1
<0. 1

<0.1.
0.0440.018
0.O5.•0.021

t.2*0.4
1.370.4
0.6-4-0.01

0.03.0.03
0.0270.04
0.01;0.04
0.01;6.04
0.0 1.0.03
o.o15o.05
0.1670.03.
0.051-0.0145
0.064•T+0. 02t1

(0.1
<0. I
<0. I
(0. 1

0.9
0.2

<0.1
0.5(.0.1

1.46+0.76
1. 38o. 79
9.6.5. 5
3.2;3.8
0.81.0. 28

No
0.05.0.06
0. 14_0. 14
0.187+0. 1
0.04.0. 17
0. I .0. 1
0.36.60.09
0.155.0.036
0. 264+o.058
0.066620.0303

No

No
NO
NO

No

ND

ND

0.203.0.452
0.41.0.56
I.2J.266
0.002.73
0.09o0.12

0.45#0.22
0.9370.41
0.69.0.28
0.0170.04
0.01.0.04
o.o0o.0.3
0.389+0.0206
0.)68.0.0110
Q. 17170. 5O

No
RD
RD
ND
NO
No
ND

No
NONO
NO

0.22.0. 1,15

3104+T.42
0.72o0.55
0.0870.04

0.5 5;0. 31
0.15+0 i5
0. D101. 22
0. 3 4.0.23
0.101.0.138
0.235.0.100
0.107,0.107

are: U-naturat (3x0-15),
**LLD's ( ACi/ml) are: U-natural 1I5)

****LLD's<jgCi/a1) are' ti-natural (2.1715)~.

*ft-22(4x0
1 5 . Th.210(3.10-

1 5 ), Pb-210(4.10-
14 ). Po-210(2xl0-

14 )

Ra-226(2x10-1S), Th-230(5xt.10-
15
). Pb-210(3sl0 i4), p.o-210(9.1O-1

5
)

Ra-226(3s10-
15
), Th-130(2x10-

15
), Pb-210(j.1x0

1
-
4
). po-21o(.1i0r

1 4 )



Table F~-I (Cont'd.)

Suspended Parciculates M(onit oring - it -gb Volume and Continuous Low Volume Air Samplep .(cunt'd.)

St at ion Date voluert0 p -aa/m al0 pg108

PlInedale 9/65/79
Crossing 10/24/79

11/13/79
12/21/79
1/24/80
217/80.3/14180

4/8/80
5021080
6/16/80

7/4/80
7/11180
7/21/0W

84/3/80
9/18180
9/3/80
9/I 8/SO

12/23/00

218191

2/812/80
3/81*-*

250.61
127.44
01. 95

178.42
175.81
1.16.82
t63.12163.12

603.22

I112.93
.No

163.12
217.0
236.0
254.0
245.0
245.0
••1.0
277.51
416.5
237.86
135.8
146.6

231.06

460.4A
124.59

<2.0
2.39

<2.0
<2.0
<2.0

2.1
<2.0

5.8

<2.0
(2.0

NO
<2,.0

NO
ND
*No
RD
RD

0.04
1.4
0.01

0. 26
0.06
0.23
0.082
0.228
,1.12

ND

ND

RD
RDNO

ND
ND
NO

0.092
0.042
0.039
0.175
0.351
0.1,70

NO
No
Ho
ND
No
ND
ND.
NO
No

Ra-226
j.Ci/mlxuO"

1 3

0.2
0.05

<1 .0*

0.1
<0.1
<0. 1
<0.1
0.1

<0.1
<0.1
O.081.0.021
0.00.-
0.106004.021

NO

i .4.0.4
I.oCo. 3
0. 11.0.03

0.01 .0.04
O. 000.02'
0.06.0.03
0.0 1;0.03
0.01;0.04
0.01;0.03
0.0370+0.0153
0.023770.0093
0.0944_0.0292

Th-230 96 -2i0 Po-210

<). I
<0. I .

<0. t
<0. I
<0. 1
QO. I
1.0
0.2
0.2

<0. 1
2. 21o. 85
0.1
O,.95,•.059

No
79.1+84.5
13.7*_.8.3

I. 1 7,0.52

0.0670.02O.O3,O.O2

0.0-:0.07
0.2O.O0I.
0. 29;60.12
0o. o10.13
0.066P 7-0. 0207
0.0868;0.0117
0.031170.0047

ND
ND
NO
NO
ND
NO

ND
No

ND

0. 55&,0.497
NO

0.65,3.04

1. 07.2.79
0,4970.26

ND-
0. 4 3.0.36

0.0.0. 23
0.40." 16
0.47.-0.05
0.0170.06
.1., 0OZ. I
0.243.0.135
0.211.O.010
0. 262+0.218

ND
NRD
NO
ND
ND
ND
ND
NO
NI

NI),RD
0.267.0. 119

o. i9.0.14

No
1.70-1.23
0. 5oo.. 50
0. 18;04. 12

0. 55,0.23

0.1,0.14
O.Otr*O. 13
0.1.0.08
0.+1.0. 1
0.05.0.08
0.0936.0.0866
0.083670.0475
o.088270. 1351

*LLD's(

**LLD's(

***U.0-A(

j.Ci/01) are: I-naturak
g.CimsO are: U-natur~al
Pci/ml) :re: U-natural

(2XI105). Ra-226(3.10-
15
). Th-230( .U0-

15
). Pb-2l(3%10ý14), po-210(lXcl0-14)

(S.10-16.), La-j2W2.I0-15 ). Th-230(9.t10 16
). Pb-210(t,10-14). Po-210(5x141- 15)

0.x10-
15
), Ra-226(3xaI0lS). Th-230(4x10-

15
). Pb-21o(SX10-

14
), PO-210(2xIlO-4)



Trjb1-: F-I (Cunt~d.)

Suspended Particulates. %tmxicor1,tg - High V~ilui and cu,.tinuouu. L~ow Volume Air San.plea (conttd.)

St at ion Date Volume Ii-naruraI U143S
I itertsx10

1
00i/4111,16

1 3
09103~

16K-340 9/14/19

4/9/80

7/2:3/80
8/6/80
W/20/830
091s/8

f69.92
127.44

138.62
13! .40
163.12
163.12
163.12
152 '93
IS2.93
2j7.0

261.0
211.0
263.0

0.80
<2.0
(2.0
<2.0
<2.0
<2.0

7..
(2.0

3.10
NO
No
ND
ND

NO
NO

ND

NO

.ND

*NO
No
No

0.046
0ý038
0.016
0.011

Ra-226
pCi/mX1e-I 3

0.2
0.07

(1.0
Q2.0
<0. 1
<0.1
<0. I
<0.1
<0.1
• G I. .

0.078d0.021
0.0044.0.019
0.1.0.3
0.8;0.4

111-230 1 b-lI.) . 1'-0-10
Jaci/mInI

t
o-

3
Pci/mnleI

1 3
cako-3

0.2
<0.1I

0.2
WI). I

<0. I
ý0. 1KO. I

3. 9J 1.1.
S1. 05 #0. Sl
0. 0. 1.2
1.5.11.2

NO
NO
NO
No
NO

No
ND
ND

ND

0.4120.44
0. 144* 2.'99
0.56#1.65

"D

No

NOb00.8
U.1 - .4 9,
2.00.9

•I.:



T~ah1.~ 1'-l (CO1,z01 *
Suspvndtthd 'lrtC 14!Lts M1uniL.orkiI, H igh Voliume .jnd Cunt Inujuus Low Volume Air S-impt1s. (c~uit'd.)

station,.
(Staie *)

Ri~o Puerco
(31)
(31-38)
(41)
(70)
(11-119)
(118-119)
(149-159)

tjte(.%t:0
3 jUci/.t"10OA3

A/lut

12/20/111
2129/80
V1IVO8
4/9 /80

148.28
63.44

-148.68

161.12
163.12

02.0
5.9
:2.0

<2.0
2.4

(2.0
(2.0

ND
ND
ND

NI)
No
NI)
ND

Kj --'16 "
PCi/mIxlO-1

3

91.0
<2.0
<Z.O
<2.0

0.1
'..,I
40 .:1

Tb- 110 *- . P2to .F-2II

0.6
0.2

<0:-1
•,0. I

'.0. I

HD
ND
ND

HII)
NO
ND
N6

HD
No

HnI).
No

ND
"D
ND

U,'I



Titdu F-I (Contod..y

Suspnded Partltcuidr.s 4oiuit..ring - High. Volume and Cunt (nuouis 1.0% Volume Air Samples (cunr'd.)

Scat ion Date Ve I0 use -natural
I klersslo

3
juci/m~xio0

1 3
U308 Ra-226,
#4gI/%3 Pei/meXI10

1 3

ND 0.01.0.01

111-210 Pb-210 Po-2 10

Caltup 10127//0- 604.8
11/31e0

0.005 0.09#0.01

I il1/#0-
u/21180

2.410 0;002 ND 0.01*0.003 0.04+0.05

0.01#0.03 0.15-0.06

0.020.007 o 0.01o0.03

0.04•0.04 0.05+0.04

0.26bb0.020 0.147.0.019
0. 119z.ý0.09 0.05596+0.001
0.114-#0.020 0.029270.0119

1211/90- 2419
12/29/60

list* 3024
?/91** 2096

3/16*a 1969.2

0.008 MD 0.05.0.04 0.03.0.03

0.0080 HD
0.0158 NO

0.0012 No

0 .0019-0 .00 IS
0.00510.001Ob
0.0044TO.tdll1

O.0 1 0 . 04)16
a.024b.t0. tw iONj

O"

a LLD's ( #Ci/16) are: U-nAtural(IllO'
1 6

), Ra-226(3xlO-
1 6

), Th-210(1xl0"
16

). Pb-2l0(2.l0-
1 5

), P210tl:-6)

i LLD'S ( aCi/mt) are: Un•ratural(WO
16
). Ra-226(2.10-

1 6
). Th-2300XIOx 

16
). Ib-21.(ls1I-

1 5
1, Po-213(Ilx0"1

5
)

***LLD's (jCi/mt) are: U-satural(2~xO-
1 6

). Ra-226(2s0l-16). Th-210(2%10
1
s

6
), P-2101 le1il5, P.-210(IsxlO

1 5
)

.1 Sampling began 9/79. following taitings dam break

Sampling frequency: monthly (1979 through 8/80); approximately biweekly since 8/io

Sampling locationsa: "originally four .ocations; presently two locations.

Pinedale load Crosaing: southeast of mill.

Rio.Puarco: varies with the stretch of river being worked on. as indicated; stakes are located at 500'

miltervals trom UtC property. starting with #1; discoottino.d.

16K-316: North bank of Rio Puerco, about .1 mile upstream of confluence with South F.irk Rio Puerco,

T16H. 117W., Sec. 33.
'16K-340: South bank of Rio Puerco, about 2000' north of 4bite Rock P.sj, Ti6l4, KI7W. S,, 25; discointinue.l.

Gallup: at Htouston Lumber

Sampling Methods: high volume air s9imples (all sites except Gallup), are pumped .ibout 3 hours

using Staplex air sampler at 840 ipm. Fitters (02-10 pm opening) are

counted at UNC Church Rock. (allup stat ion ts continuously pumped att

60 1pm using HAS-2 pusp.



Table F-2

Vegetatio n Monitoring -19791

Semple Total Uranijum Radius-126 Thoriunp-230
Date is t I pCi/8 Oci/O

Sample

• Site

Vex I

Veg 2

Veg 3

Veg 4

• Veg 5

Veg 6

Veg 7

Vei 8

Veg 9

Veg 10

11/16/79

11/28/79

11/21/79

11/21/79

11/21/79

11/26/79

11/26/79

11/26/79

11/27/79

11/27/79

2.1

0.63

0.32

0.20

2.1

1.3

0.38

0.24

0 88

0.20

I .60o.1

0.67*0.05

0.46+0.04

0.11+0.03

3.8!0.2

1.3+0.1

0.69-0.06

0.13.0.01

0.46+0.04

0.12+0.03

9.3o0.2

0.50-0.04
1,9_*0. !

0.38-0.03

13.0-1

10.0+1

1.2-0.1

0.06*0.03

1 .5-0.9

0.22+0.04

Lead-2 10

3.7-0.1

0.46-0.05

0.34.0.08

0.25+0.07

1.9-0.1

0, 93f0. .I10

0.57.0.09

0.37+0.07

0.62-0.07

1.10+0.08

Sampling date: occurred once in 11/79, after the tailings spill
Sampling locations: ten sites (Veg 1-10) at 5 mile intervals inside the streambank

.of Pipeline Canyon Arroyo and Rio Puerco from point of. spill (Veg 1) to the
Arizona state line at the Rio Puerco (Veg 10).

Sampling method: see Appendix 0 All samples are air.dried until no weight change
occurs before analysis.
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Table F-3

NOeEID Ambient Radon Monitoringi

.Station 600: Springetead Trading Post

Sampling Ambient Radon Activity
Date (pCi/I * standard deviation

of readings)

9/10/79 0.4549.0.0706

10/15/79 0.5238.0.0744

10/29/79 0.3903.0.0711

IZ13/79 0.6085-.0.0745

12/17/79 0.6448+0.1039

1/14/8O 0.162,0.0677

1/28/80 0.048-0.0660

2/11/80 0.1504.0.0664

4/21/80 0.012.0.0537

5/5/80 0.462-0.0680

5/1•/80 0.321-o.07Q4

6/2/80 0.166.0.0552

6/16/80 0.307-0.0800

6/30/80 0.165+0.0670

7/14/80 .. 0.965-0.0963

7/28180 0.462+0.0806

81a/1so 0.075_.00737

10/6/80 l.0864-0.1019

10/20/80 0.8747-060990

11/10/80 0.8439-0.0997

12/8/80 1.6604#0.1355

1/26/81 0.0355.0*059!

2/9/sI 0.4153-0.0826

2/23/81 0.6811-0.0880

3/23/11 0.6257.0.0900

4/20/81 0.2469-0.0967

s/il/81 o.370o 0.0823

6/11/81 0.322710,.0791

7/6/81 0.1442.0,0655

7/27/81 0.2935.0.0S&9

Periodic means (-I standard
deviation of ;eant)

0.4563.0.0668 (3 mos.)

0.3227.0.2812 (3 mos.)

0.372840.2264 (6 mo,.)

0.26 50.2 302 (3 mos.

0.343.0.2214 (9 mos.)

0;3570.3274 (3 mos.)

0.348-0.2533 (0 yr.)

0.934+0.1306 (3 mos.)

0.698910.694• (3 mos.)

0.799"0.5124 (6 mos.)

0.4144*0.1931 (3mos.)

0.664.0.4667 (9 ms.)

II

0.2533.0.0955 (3 mos.)

0o585#0.44.78 (1 yr.)



Table F-3 (Cont'd..)

NK1EID Ambient Radon Monitoring (cont'd.)

Stacion 601: Near Pinedale Road

Saimpli in Ambient Radon Activity
Date (p-i/I s .tandard deviation

of readings)

8/20/79 0.2979-0.0744

9/10/79 0.3351;0.0762

10/15/79 0.6237.0.0762

10/29179 0.4635-0.0657

1213/79 0.7219-0.0828

12/17/79 0.0957.0.0123

1134/80 0.670.0.0952

1/28/80 0.461+0.0808

4121/80 0.098.0.0555

5/5/80 0.130-.0.0682

5/19/80 0.647o.00856

6/2/80 0.508-0.0878

6/16/80 0.285D.0.910

6130180 0.235*0.0739

7/14/80 0.267.0.0691

7/28/80 0.474.0.0962

8/18/80 0.135-0,0656

10/6/80 0.454+0*0889

10/20/80 1.044+0.1086

I/I0/80 .:1.6277+0.1088

12/8/80 1.3543.0.1045

3/5(81 0.6264-0.1050

1/26/81 0.4607-0,0864

2/9/918 0.1651-0.0842

2/23/81 0.7379+0.0968

3123/81 0.3172-O.0749

4120/61 0.0535.0.0627

5/11/81 0.3369,0.0689

6/1/81 1.5I0240.1429

7/6/81 0.1678.0.0677

7/27/81 0.8696+0.1091

Periodic swans (-I standard
deviation of ;.an@)

0.430#0.1472 (3 urs.)

0.487*0.2843 (3 ms.)ý

0.459*0.2118 (6 ma..)

0.114+0.0226 (3 moas)

0.390#0.2368 (9 mos.)

0.369!0.1199 (3 ma..)

0.382+0.1963 (1 yr.)

0.5444044612 (3 ros.)

1.0173.0.5624 (3 mos.)

0.815+0.5412 (6 moa.)

0.3184-0.2998 (3 ma..)

0.634+0.152 (9 ma.)

0.72l110.6051 (3 mos.)

0.657.0.5192 0I yr.)
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Table F-3 (Cont'd.)

NNE"O Ambient Radon Monitoring (cont'd.)

Station 602: Western Boundary of UHC Mill Site

Sampi ng. Ambient Radon Activity
Date (pCi/I s standard deviation

of readings)

7114180

7/28180

3130/81

10/680

10/20/80

212/8/80

1/26181

2/9/81

21231$!

3/23/18

4/20/81
:5/11/81

6/1/81

71/6/81

2.055-0.1300.

0.518 0.0809

0.6531-0.1072

3.859-0.1576

3.5725-0.1892..

3.1179-0.1512

1.3523+0.0986

0.&578+0.0842

1.2926+0.1141

3.8639-0.1786

0.7544-0.1107

0.616+0.0955

1.066! .0.1065

.1.8090+0. 1336

0.2110+0.0678

Periodic means (-I standard
deviation of Weans)

0.905+..0J4 (3 mo..)

2.9751.1243 (3 mov.)

2.088.1.4830 (6 mos.)

1.5971*1.5632 (3 mos.)

1.910+1.6539 (9 mos.)

1.1637-0.6024 (3 mos.)

1.750.1.3352 (0 yr.)
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Table F-3 (Cont'd.)

WnEID Ambient Radon Monicoring (cont'd.)

Station 603: Nor"i Fence of Mill Site

Sampting Ambient Radon Activity
Date (pCi/t - standard deviation

of readings)

7/28/80

8/18/80

9/15/80

10/20/80

P1/10/80

1126/81

2/9/81

2/23/81

3/23181

4/20D/8

5/11/81

6/1/81

7/6/81

7/27/8)

0.557+0.0993

0.312+0.0635

1.580#0.1207

2.345-0.1453

0.8461-0.1050

1.2622+0.1112

0.4708.0.0793

1.2076-0.1212

0.9969*0.116

0.6696.0.0793

0.5383*0.0923

0.9644.0.1053

0.6687+0.0998

1.1486.0.1104

Periodic -wans (+I standard
deviation of ;eans)

0.8J6+0.6726 (3 mos.)

1596*].0599 (3 mos.)

1,128+0.8302 (6 Mon.)

0.9844.0.3610 (3 mos.)

1.064+0.6318 (9 mos.)

0.7241+0.2182 (3 mos.)

0.979#0.5680 (1, yr.)
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Table F-3 (Cont'd.)

IMEID Ambient Radon Monitoring (cont d.)

Station 604: Northeast Corner of Mill Site

Sampling Ambient Radon Activity
Date (pCi/I + standard deviation

of readings)

Periodic means (-I standard
deviation of means)

7/14/80

7/28/80.

8/18/80

9/15/80

10/6[80

1.318.0.1097

0.149+0.0614

0.295+0,0641

0.934-0.14087

2.248-0.3 346

0.989+0.84.91 (4 mos.)
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Table F-3 (Cont'd.)

NIEID Ambient Radon Monitoring (cont'd.)

Station 605: Southeast of Tailings

Sampling Ambient Radon Activity
Date (pCi/I * standard deviation

of readings)

7/14/80

7/28/80

8/18/80

9/15/80

10/6/80

10/20/80

I 0/080

12/8/80

1/5/81

1/26/81

2/23/81

3/23/81

4/20181,

5/1/81

6/I/81

7/6/81

7/27/81

1.2550.1105

0.233-0.0761

0.153,0.0754

1.$45-0.1162

1.393t0.1186

1.6530÷0.1245

1.9254+0.1258

0.4308+0.0712

1.1418.0.1034

0.3253+0.0701

1.3776+0.1455

0,4141.0.0832

0.1452"0.0803

0.0702.0.0635

0.7793+0.0977

0.2658.0.0849

1.1393.0.0908

Periodic means (+I standard
deviation of mesas)

0.797,0.7076 (3 mos.)

1.351.0.6506 (3 sos.)

1.074.0.6955 (6 mos.)

0.8147-.0.5240 (3 mos.)

0.987.0.6316 (9 mos.)

0.3316t0.3896 (3 mos.)

0.856+0.6394 (0 yr.)
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Tahle F-3 (Cont'd.)

[NME[D Ambient Radon Monitoring (cont'd.)

Station 606: East Soundary, Northeant Side of Tailings Piles

Sampling Ambient Radon Activity
Date (pCi/I * standard deviation

of readings)

7/28/80

8118/80

9/I5/80

10/6/80
101/20/180

11/10/80

12/8/80

2/9181

2/2371/

3/23181

4/20(8!

5/11/81

6/1./81

7/6/81

0.271+0.0711

0178-0.0642

0.825+0.1057

2.7•4+0.1589

0.6838+0.1058

1.7459+0.1238

0,6408.0.1066

0.1438#0.0738

1.2679-0.1179

0.m324+0.0800

0.7492.0.0990

0.130o3.0o963

0.5093*10.0918

0.3102.0.0816

Periodic means (-I standard
deviation of 3eans)

0.425-0.3498 (3 mos.)

1.464+1.0179 (3 moo.)

1.018#0.9313 (6 mos.)

0.5147-0.6523 (3 mos.)

0.867,0.8555 (9 me.)

0.462940.3120 (3mo0.)

0.774+0.7724 (1 yr.)
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T.•be F-3 (ConC'd.)

NKEID Ambienc Radon H nitorinr (Cont d.)

Station 607: North of Site at Fbrd Across Arroyo

Siu1Iing Amrbient Radon Acti'vity Periodic means, (+I standard
Date st(i/t - standard deviation deviation of ;sans)

of readings)

1/26/81 0.7617_0.0861

2/23/81 .5397*0.1l02

3/30/81 0.6531-0.1072

0.9868*0.4822 (3 mos.)

4/20/81 0,2150+0A0636
5/I!/81 O. 800o'0.0960

6/1/81 I,0036.0;.1070

0.6729+0.4094 (3 mos.)

.0.8299*0.4355 (6 mos.)

7/6/81 0.4684-0.0794

71/27/81 0.6091.0.0728
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Table F-3 (Cont'd.)

MI4EID Ambient Radon Monitoring (cont d.)

Station 610: 0.8 Miles Southwest of UNC Boundary Near M45166

Sampling Ambient Radon Activity Periodic tmens (-I standard

Date (pCi/I + standard deviation - deviation of means.)

of readings)

1/26/81 0.4596.0.0903

2/9/81 0.0669. 0-0708

2/23/8 1.446.0.3090

3/23/81 0.9142'0.1043

0&722-0.5942 (3 mos.)

4/20/81 0.4696.0.0805

5/11/81 o.4296.0.0989

6/1181 0.6391+0.0873

0.5128-0.1112 (3 aos.)

0.632.0,4396 (6 mos.)

7/6/81 0.1956+0.0743

7/27/81 0.7824+0.5580

I Sampling began following the tailings dam breach in 7/179.

Additional sites, have been added in 1980 and 1981 by the New Mexitco

Environmental Improvement Division (HNEID), Milan, NM.

Sampling frequency: monthly.
Sampling locatrions: wine site%, which do not correapond to UNC moni-

toring site* are@

600: Springstead Trading Post. at windmill
601: N of PineAlre Rd., 1/2 mile eait of old Churchrock Nine

602: Wgatoer hou' dary of site at. of 566

603: Middle .o northern boundary of site, east of Nh1566
604: Northeactaerf corner of sire boundary
605: Southeast of tailings impoundment
606: Exatern boundary of site, northeast of tailings near

borrow pits
607: North of aite boundary, test of MtS66, at ford across Pipe-

line Arroyo
610: 0.8 mile southwest of. site ,n MM566

Sampling method: 48 hour air samples are collected in Tedler bag, and

counted for radon in Lucas Chamber.
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APPENDIX G

RADIOLOGICAL MONITORING SAMPLING METHODS
(With Safety Procedures)
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EMP- 1
10/13/81
Page 1 of 2
REV- 1

UNC MINING AND MILLING

SAFETY PROCEDURES FOR SAMPLING PERSONNEL

A- Respirators
.1. Wear a fitted and approved respirator when packaging is in operation.
2. Wear a dust mask when windy conditions exist at the tailings area.
3. Wear fitted and approved respirator during set-up and removal of low

volume air sample in yellowcake drying area when dryer is open.
4. Wear fitted and approved.respirator when working in the bucking room

at the scale house.
5. ýWear fitted and approved respirator or dust mask if you feel you need

the:protection.

B - Ear Protection
1. Wear ear plugs or ear muffs when entering an area requiring ear pro-

tection and other areas if you feel you need the protection.

C - Eye, Head and Feet Protection
1. Wear safety glasses, hard hat and steel toed shoes at all times when

in the mine, mill and IX property proper.

D- Sampling at Grizzly Sump and Feed Belt

1. DoNot enter if fan light is not on.
2. Re-ciimend that a second individual be present when sampling, for

safety purposes.
3. If light is not on check with maintenance as to when it will be oper-

ating again.

E. General Radiation Safety

1. Be aware of radiation symbols and signs.
2..Be aware that radioactive material is present in all areas of the mill.
3& Do not eat, smokeeor drink i~n any of the process buildings except in

control rooms.
4. Do not eat, smoke or drink in any of the labs with the exception of

the lab offices.
5. Be aware of the density gauges in CCD and grinding. Do not loiter in

the vicinity.
6. While working around yellowcake be careful not to cause a dusty condition.
7.-If you get yellowcake on your hands or body, wash it off immediately

using soap and water.

REV: Prepared.By: Date: Approved By: Date: Page(s):
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EMP - 1
10/13/81Safety Procedures for Sampling Personnel Page 2 of2

Page. Two REV- 1

8. Should you-get yellowcake in your mouth, eyes, nose, etc., wash
them with water and report to the Radiation Safety Coordinator.

9. Should your clothes come in contact with yellowcake it can be
removed with a damp cloth or paper towel.

10. Should your clothes, other than coveralls, become greatly soiled
with yellowcake it will be necessary to remove them and have
them laundered on site. DO NOT take yellowcake soiled clothing

,-home for laundering.
11. All radioactive material in the mill is labeled. Should you have

any questions contact the Radiation Safety Coordinator.
.12. If you swallow yell.owcake it may be necessary for you to give a

urine sample.
13. All areas are monitored for airborne particulate contamination.

Should you have any questions contact the Radiation Safety Co-
ordi nator.

14. All yellowcake cleanup must be performed with water, not by
sweeping. If you see sweeping, report it immediately to your

1 supervisor or the Radiation Safety Coordinator.
15. If a density gauge appears to be malfunctioning or out of place

notify the Radiation Safety Coordinator. Under no condition
attempt to correct the situation.

16.. Do not loiter in any areas of the mill - especially inthe pro-cess building..

17. Do not loiter in the tailings area.
18. If a very dusty condition exists at tailings, one should leave

the area or obtain equipment to filter the dust, such as a res-
.pirator.

19. Should you see yellowcake spilled on the ground, clean it up or
.notify your supervisor.

20. If in areas where yellowcake is processed and a dusty or dirty
condition is found,.notify the Radiation Safety Coordinator.

21..Clean your shoes prior to leaving the Precip or Packaging areas.
22. Do not loiter on the ore pad or in the scale house.
23. If an extremely dusty condition is present at the ore pad, it may

be necessary to wear an appropriate respirator.
24..00 NOT.- UNDER ANY CIRCUMSTANCES CARRY ORE OR YELLOWCAKE OFF THE

MILL SITE.-
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EMP - 2
10/13/81
Page 1 of 14
REV - 1

UNC MINING AND MILLING

ENVIRONMENTAL.THERMOLUMINESCENT DOSIMETERS

Frequency -Quarterly (Change no later than the first week of the quarter)

The purpose is to evaluate environmental radiation levels. This system
combined with the air monitoring system allows for the evaluation of the
release of:radiation and radioactive materials from the mill operation.
Dosimeters care Obtained from Eberline Instrument Corporation, Santa Fe,

•New Mexico.,.. who will send the dosimeters routinely. The dosimeters are
Thermoluminescent Dosimeters (TLD). 'TLD's are attached to the radon
monitoring stations by use of hose clamps. Care must be used to insure
proper exchange and proper mounting. Care must be used to insure that
.the TLD is not covered by the clamp when attaching the TLD holder to
the station.

Procedure

1. Receive TLD's. from supplier. Check to make sure all eighteen (18)
TLD's are present. Report any discrepancies to the supplier..
(Refer: to Table 1.)

2. Replace.TLD's at all environmental air sampling-sites with appropri-
I atelly identifiable TLD. (Refer to Table 1.)

3. Check TLD numbers and location identifiers to insure proper exchange.

•4. Package all TLD's.and return to supplier in shipping package provided.

5. Review results when obtained from supplier. Investigate any. results
in excess of 10 mrem/week.

:V:. Prepared By: Date.: Approved By:. Date: Page(s).
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Page 2 of 14
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UNC MINING AND MILLING

MILL AREA THERMOLUMINESCENT DOSIMETERS

Frequency - Quarterly, Monthly (Change out Ist week of quarter or month)

The purpose of area TLD's (Thermoluminescent Dosimeters) is to ascertain
gamma radiation levels at the work area. This system gives a more real-
istic determination of the radiation associated with certain areas of the
mill. The system allows for the determination of radiation in certain
areas. The dosimeters are obtained from Eberline Instrument Corporation,
Santa Fe, New Mexico, who will routinely ship the TLD's. TLD's are at-
tached to the monitoring points with the ,use of duct tape or tape which
is similar.

Procedure

1. Receive TLD's from supplier. Check to make sure all TLD's are present.,Report any discrepancies to supplier. (Refer to..Table 1).

2. Enter areas and replace TLD's with appropriately identifiable TLD.
(Refer to Table 1).,

3. Check .TLD numbers and location identifiers to.insure proper exchange.

4. Package all TLD's andreturn to supplier in theshipping package pro-
vided.

5. Review results when obtained from supplier. Investigate any readings
in excess of 168 mrem/week.
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Table 1

ENVIRONMENTAL TLD LOCATIONS

QUARTERLY EXCHANGE

1000-.CONTROL Environmental office
1001-X-RAY Inside door of X-ray room (figure 2-1)
1002-HWUC ½ way up conveyor on west side of weightometer (figure 2-4)
1003-LP Leach Platform on east wall I-beam above tank #5(figure 2-6)
1004-LCR Leach. Control room on south wall above light switch (figure 2-6)
1005-SS Security office next to administration building on north wallfire alarm box across from North door (figure 2-12)
1006-ML Met Lab on south wall over 480 Volt socket, west 1/3 of wall (figure 2-10)
1007-EL Environmental Lab, Radiological section, behind north door (figure 2-2)
1008-IX NECR IX plant on stairway I-beam base, south side (figure 2-11)
1009-SHBR Scale House-Bucking Room, north wall behind door (figure 2-3)
1010- Floating TLD - currently located on southeast corner ofrtailings shack

-(figure 2-12)
1011- Site A (figure 2-13)
1012- Site B1 (figure 2-13)
1013- Site C (figure 2-12)
1014- Site D (figure 2-12)
1015- Site E (figure 2-12)
1016- Site F (figure 2-12)
1017- Spring S (Spring.stead at sewage treatment plant)
1018- 0 C R/IX ( Old Church Rock uine Ion Exchange)

MONTHLY EXCHANGE

9000-CONTROL (Environmental Office)
9001-SH Scale House-Operators shack north wall (upstairs) (figure 2-3)
9002-SM Sag Mill Feed Point, south of conveyor in I-beam above sink (figure 2-5)
9003-SMCR SagqMill Control Room, north wall above light switch (figure 2-5)
9004-CCD CCD` ground floor, northwest side, on door to transformer room (figure 2-7)
9005-CCDER CCD Control Room, west wall inside left. of window (figure 2-7)
9006-PCP Precip. Centrifuge Platform, on handrail left or north of stairway

(figure 2-9)
9007-PBP Precip. Bin Platform, on center I-beam (figure 2-9)
9008-PCR Precip. Control Room north wall just above light switch (figure 2-9)
9009-PDP Precip. Dryer Platform, north wall, center I-beam (figure 2-9)
9010-YCP Yellowcake Packaging on south wall across from packaging heads to the

right of the door (figure 2-9)
9011-YCCR Yellowcake Change Room, south wall above left sink (figure 2-9)
9012-YCCL Yeliowcake Chem. Lab, south wall near thermostat control (figure 2-10)
9013-YCDS Yellowcake drum storage, west fence approximately midway (figure 2-8)

NOTE: Locations are illustrated in figures 2-1 through 2-13 for all other

than environmental stations.
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Figure 2-1

ENVIRONMENTAL TLD LOCATIONS

Mill Operations Building
Chemistry Lab

Q - denotes quarterly exchange

M - denotes monthly exchange
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Figure 2-2.

ENVIRONMENTAL TLD LOCATIONS

Administration Building
Environmental Lab

Q -denotes quarterly exchange

M - denotes monthly exchange
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Figure 2-3

ENVIRONMENTAL TLO LOCATIONS
Scale House/Bucking Room

Q- denotes quarterly exchange

M - denotes monthly exchange

Q (O09-SHBR)

ýOperators. shack

T--
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Figure 2-4

ENVIRONMENTAL TLD LOCATIONS
Conveyor Belt to Grinding Building

Q - denotes quarterly exchange

M - denotes monthly exchange
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Figure 2-5

ENVIRONMENTAL TLD LOCATIONS
Grinding Building

Q - denotes quarterly exchange

M - denotes, monthly exchange

wL•••r

*mL

(9003-SMCR)

CRINDING CONTROL ROOMI
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Figure 2-6

ENVIRONMENTAL TLD LOCATIONS
Leach Platform

Q - denotes quarterly exchiange

M- denotes monthly exchange

,Q (1004-LCR)

2S

6L),
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Figure 2-7

ENVIRONMENTAL TLD LOCATIONS
Counter Current Decantation Building (CCD)

Q - denotes quarterly exchange

M - denotes monthly exchange

CCD GROUND FLOOR.
. .. .. .. . . • . . . .. •i i i L I i . ...

M

(9004-CCD)

I

- V

CCD 2nd FLOOR

-\1i57
o. ". .L

•r ~( 900 3 CDER)

I

Im II
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Figure 2-8

ENVIRONMENTAL TLD LOCATIONS
Yellowcake Packaging/Precipitation Building

Q - denotes quarterly exchange

M - denotes monthly exchange

YELLOWCAKE PACKAGING

. M I.-4CP

M (90
M (9013-4CDES) [ ----a

PRECIPITATION

YC DRUM STORAGE t

Li=• )!i0 0
0

1'.5

0
BOILER ROOM/
SAND FILTERS

0
0
0
0

G-14



EMP - 2
10/13/81
Page 12 of 14
REV- 1

Figure 2-9

ENVIRONMENTAL TLD LOCATIONS
Precipitation Building

Q.- denotes quarterly exchange

M - denotes monthly exchange

YC BIN PLATFORM

(9007-PBP),

YC DRYER PLATF ORMIYC CENTRIFUGE PLALFOQK-

Q M (9O"9-PD"5R .....

fi PRECIP. CONTROL ROOM/
" PRECIP, TANKS
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Figure 2-10

ENVIRONMENTAL TLD LOCATIONS
Mill Operations Building

Q - denotes quarterly exchange

M:- denotes monthly exchange

LIIJ •

,(1006-ML)

LIZ
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Figure 2.11

ENVIRONMENTAL TLD LOCATIONS
NECR IX

Q " denotes quarterly exchange

M - denotes monthly exchange,

_________________ - p

0
0

(~C~ .0
(~)00

Q (.loos-IX)
1iT!- T =I,.- I;F

©

010

0
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UNC MINING AND MILLING

RADON MONITORING

Frequency - Monthly (Change 1st week of each month)

The purpose is toýascertain the amount of radongas released from milling
operations. This'monitoring,.combined with TLD's and particulate air,
will allow for the radiation dose assessment to the population outside
the boundaries of the mill operations. Care must be taken to insure
against lossý, damage or contamination of the sample cup.. Sample cups
are. provided by Terradex Corporation, Walnut Creek, California.

Procedure

1. Obtain track etch.cups from supplier.

2. Open foil pouch to insure that the correct numerical sequence of cups
have been received and that chips are attached to bottom. Report any
discrepancies to. supplier.

3. Reseal pouch.to-prevent contamination and exposure to. sunlight.,

4. Log all serial numbers on log sheets which are provided by supplier,
(Columns 1.through 6). See attachment A.

5. .Figures' 12 and 13 in EMP -1 and Table 1 illustrate the sampling sites.

6. Remove cup .(serial numerical sequence) from pouch, record date in-
stalled (columns 8 through 15); and record-site code and month in
columns 32 through 54. NOTE: Keep away from direct sunlight.

7. Place white filter patch over opening of cup and hold in place with
red retainer ring. NOTE: This filter must be on in order to eliminate
influence from daughter-products.

8. Remove wing nuts from bottom of sample cup holder and remove holder
retaining plate.

9. Remove sample cup and replace with new sample cup. Caution.- Check
to insure proper assigned sample cup is being placed in sample holder.

10. Note sample removal date on sheet for the set of samples being removed.

11. Remove red retaining ring and white filter patch from cup which was
removed from the cup holder.

REV: Prepared By: Date: Approved•By: Date: Page(s)
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12. Stack sample cups inside each other with yellow plastic separator

sheet between each cup.

13. Pack radon cups. in foil packing. Limit 10 cups to foil packet.

14. Return radon cups to supplier with copies of sample log sheets.
Care should be taken to insure log sheets .are legible and concise.
Ship UPS Blue.

15. Review data sheets when received from supplier,.attach to and re-

tain with appropriate.log sheet copies.
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Table 3-1

RADON MONITORING STATIONS

Site Identification

A

B-1

C

D

E

F

OCR-IX

Springstead :Trailer Park

Sandfill A

Sandfill B

NECR Parking

NECR Trailer Park

Kerr McGee Sewage Treatment at Administration
Building.
East Side of Tailings.

Near Mesa, Southeast side of Tailings.

Across from Shaft Construction headquarters.

Half-way point on east/west .road north of
Tailings Pond.
Southwest corner of grounds at Old Church Rock
Ion Exchange Plant.
North of Sewage treatment plant-Springstead
Trailer Park.
Loading tailings point on southeast corner of
building.
Unloading tailings, NECR west side of building.

NECR Parking Lot are at old Mine Waste Dump.

ý4
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UNC MINING AND MILLING

LOW VOLUME.AIR SAMPLE

Frequency -. Bi-weekly during the mill operations.

The purposel of the low volume air sample is to determine the particulate
content of air in various areas of the mill. It is from these samples
that radiation exposure to the lungs is determined. Sampling equipment
consists of an Eberline RAS-l air sampler, glass fiber filter patches,
stopwatch and extension cord (if needed). The-samples are analyzed for
UNC's Alpha, Beta and Total Uranium. Analysis is performed by the Environ-
mental Radiochemistry lab. All samples are taken for at least 60 minutes.
Care should be taken in the handling of sample patches to eliminate the
possibility. of contamination and erroneous results. Samples should sit
for approximately one week.prior to being analyzed to allow for the decay
of short-lived radon daughters.

Sampling Preparation

1. Preweighed Gelman 2 inch in diameter filter patches and place in
plastic petri dishes. NOTE: Handle filters with forceps at all times,

2. Using masking tape secure the lids on the petri dish.

3. Label dish with following information: location, rate, time-on, time-
off and date.

Sampling.Procedure

1. There. are ten routine sample locations (see figure 4-1 and 4-5), how-
ever, non-routine samples may be requested.

2. Place sampler in location as illustrated in the attached figures, or
if non-routine place in area which is not on the floor. If the sampler
is on the floor the sample is taken of the air around the feet, not
at head level. It is important to remember that the sample is a breath-
ing zone 'sample, therefore,. collect at least three (3) feet above the
floor-..

3. Place filter in holder, switch on. sampler, read flow meter (on top of
sampler) 30LPM ±20% is ideal. Note: location, start time, flow rate,
date on the petri dish.

REV: Prepared By: Date: Approved By: Date: Page)
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4. Note ending time On.petri dish. After sample is complete remove patch.,

place back in petri dish, reweigh and take sample to lab.

5. Repeat Steps 2 through 4 until all samples are taken.

6. Be sure samples are entered in lab log.

Non-Routine Samples

1. These are special samples such as when the yellowcake dryer is open
or when requested by operations, the Radiation Safety Coordinator or
the Director of Environmental Operations.

2... These samples are always run for at least 60 minutes.

Notes: 1. Easiest to sample, Sag Mill, Grizzly Sump, Feed Belt Platform,
Leach Platform in one-set, on one day and

2. Sample 4 in precip. (PBP, PCP, POP, under main yellowcake Thickner
and 2 in yellowcake, (change room and packaging) in one set on
a different day.

3. Since 3 samples in precip. yellowcake area.require heavy three
pronged plug and 3 require normal plug, try to set up 1 of each
at a time.

G-23
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Figure 4-1

LOW VOLUME AIR SAMPLE

Grinding Building

•1 Sample..in area shown (X) "Sag Mill Feed Point"

"e" shows electrical outlet

"He" shows need for heavy, three pronged plug

7 L: CRII;DNOTI CO:;TEROL ROOM
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Figure 4-2

LOW VOLUME AIR SAM4PLE

Leach Platform

1 Sample in area shown (X) "Leach Platform"

"e'.' shows electric outlet

"He" shows need for heavy, three pronged plug

sampling station)

G-25
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Figure 4-3

LOW VOLUME AIR SAMPLE

Conveyor Belt to Grinding Building

2 Samples in areas shown (X) "Grizzly Sump, Feed Belt Platform"

"e" shows electrical outlet

"He" shows need for heavy, three pronged plug

CONVEYOR BELT

GRIZZLY SUMIP

I I I I i i I I

FEED BELT PLATFORM

~~Ti
G-26
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Figure 4-4

LOW VOLUME AIR SAMPLE

Yellowcake Packaging/Precipitation Building

3 Samples in areas shwn (X) "YCP Yellowcale Packaging, YCCR - Yellowcake

Change Room, Under main YC Thickner"

"e" shows electrical outlet

"He" showt .need for heavy, three pronged plug

--- J..'YELLOWCAKE PACKAGENG

fir -_-

He
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Figure 4-5

LOW VOLUME AIR SAMPLE

Precipitation Buildings

2 Samples in areas shown (X) "PBP - Bin Platform, POP - Dryer Platform,

PCP . Centrifuge Platform"

"e", shows electrical outlet

"He" shows need for heavy, three pronged plug

YC BIN PLATFORM

either location
He

YC

PRECIP. CONTROL ROOM/
PRECIP. TA.•KS

/
/

-G-28
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UNC MINING AND MILLING

.ALPHA CONTAMINATION SURVEY

Frequency- Monthly

The purpose of the alpha contamination survey is to determine the clean-
liness of non-controlled areas. The areas include all mill control rooms,•
labs and lunch rooms. The reason they are considered un-controlled is
that it is essential for correct operation that these areas remain uncon-
taminated.. It is also important to insure that personnel do not knowingly
ingest uranium or its daughter products. The survey consists of using a
Ludlum alpha survey meter, Model 2 with Detector Model 43-5, and cloth
contamination smears. Specific training must be conducted in the use and
care of the instrument and proper sampling technique.

Procedure

1. Prepare approximately 10 smear. packets before beginning survey by attach-
ing smear pad to smear folder.

.2. Check instrument battery response, prior to leaving instrument storage
area.

3. In each area check all table tops and/or work surfaces using the alpha
survey instrument.

4. Readings must be taken at approximately 1 inch above the surface, due
to the limited range of the alpha particles. Caution: Detector is
easily damaged. Do not allow sunlight to hit detector surface or
handle window because'it is extremely fragile.

5. If alpha particles are detected in excess of 100 counts per minute then
a smear will be taken of 100 square centimeters, approximately 4 inches
x 4 inches. The smear packet will be noted as to specific location.
The purpose is to determine when detected contamination is fixed to the
surface or loose.

6. All smear packets, which were used, will be returned to the environ-
mental lab for analysis using the Tennelec 51.00 - Low Background Pro-
portional Counter.

REV: Prepared By: Date: Approved By: Date: Page(s):
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7. Any detectable alpha contamination will be reported on the Alpha
Survey Contamination sheet.

8. Any area exhibiting loose alpha contamination-will be reported to
the operator in charge, the shift foreman or the Operations Super-
intendent and the Radiation Safety Coordinator, both verbally and
via memorandum.

9. Cleanup will be-performed in the affected department immediately-
with:surveys performed after each cleanup :attempt. Cleanup will
be performed until all loose contamination is removed.

Survey Sheet (See attachment 5A)

1. List all smear numbers, locations, and record alpha counts reported
bylthe Environmental Lab.

2.. In. comment section list people notified, cleanup performed and re-
sults, if appropriate and attach copies of memorandums.

3. Survey sheets must be neat and concise.

4. Because:of the few numbers of smear samples usually taken, allerrors should be corrected by redoing the survey sheet.

G-30



Attachment 5A,

SURFACE CONTAMINATION
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Instrument:

Sample No.

Comments:

Date:

Site DescriDtion

Shift:

Alpha Count

.G-3 1
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UNC MINING AND MILLING

GAMMA SURVEY

Frequency- monthly

The purpose of the. gamma survey is to spot check all areas to.determine
the possibility of increasing radiation levels. The survey is a backup
to the area TLD program. The sampling consists of walking through all
work and lab areas of the mill and noting the highest readings in these.
areas. .Specific training in instrument use and care, and in proper sur-
vey tecnniques is performed prior to conducting unsupervised sampling.
Systems should be reCalibrated yearly.

Procedure".

1. Prior to leaving office check battery of Ludlum Micro-R Model 19
instrument. Battery must be in the operating range.

.2. All readings taken at approximately 1 meter above the ground, i.e.
waist level at 10 foot intervals. The only exception is to check
specific areas where the head or upper body.may be more susceptible.
to.,exposure.

3. Only those readings which are greater than 20 micro--R/hr or .02 mrem/
hour need be noted.

4. Any:.readings greater than 1,900 micro-R/hr or 1 mrem/hr must be in-
vestigated and noted on.survey sheets.

5. Any readings greater than 3,000 micro-R/hr.or 4 mrem/hr should be

checked with the higher range Ludlum Geiger-Mueller Model 19 counter.

Survey Sheet

1. All readings .should be noted on area survey sheet. See specific area
drawings (figures 6-1 through 6-10).

2.. Survey sheets must be neat and legible.

3. All errors will be corrected by placing a single line through the
error and initialing the strike out. The correction will be maode
next to the initials. Liquid paper correction fluid shall ne.,er be

.used for corrections.

REV: Prepared By:. Date:. Approved By: Date: Page(s)
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GAMMA SURVEY - MONTHLY

DATE:_ SIGNATURE:

INSTRUMENT:

All readings are recorded in micro-R per hour. Only those areas with readings
>20u.R/hr are listed. All other areas have readings <2OuR/hr.

LOCATION READING

• , i ' ', ,, ,

G-33
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Figure 6-1

GAMMA SURVEY

Survey performed using a Ludlum Micro-R Meter. All readings listed, in
Micro-R/hr. All readings less than 20 Micro-R/hr are listed as< 20 or
omitted entirely.

DATE: SIGNATURE:

'SCALE .HOUSE/BUCKING ROOM

•. . , . , 1 .

Comments:

G-34
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Figure 6-2

GAMMA SURVEY

Survey performed using a Ludlum Micro-R Meter. All readings listed in
Micro-R/hr. All readings less than 20.Micro-R/hr are listed as <20 or.
:omittedentirely.

DATE: SIGNATURE:

CCD GROUND FLOOR

Eli L
LZ] f

CCD 2nd FLOOR

Comments:________

•~/ z- ,C
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Figure 6-3

GAMMA SURVEY

Survey performed using a Ludlum Micro-R Meter.- All readings listed in
Micro-R/hr. All readings less than 20 Micro-R/hr are listed as <20 or
omitted entirely.

DATE: SIGNATURE:

CHMI 1. LAB

Comments:

G-36
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Figure 6-4

GAMMA SURVEY

Survey performed using a Ludlum Micro-R Meter. All readings listed in
Micro-R/hr. All readings less that 20 Micro-R/hr are listed as <20 or
omitted entirely.

DATE: SIGATRESIGNATURE:

METALLURGICAL. LAB/YC .NALYSIS LAB

LIII

LIII

i '
- tv

Comments:

G-37
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Figure 6-5

GAMMA.SURVEY

Survey performed using a Ludlum Micro-R Meter. All readings listed in
Micro-R/hr. All readings less than 20 Micro-R/hr are listed as <20 or
omitted entirely.

DATE: SIGNATURE:

Note: Perform surveys on.walkways only.

CONVEYOR BELT

GRIZZLY SUIMP

FEED BELT PLATFORM

F7HTI]

Comtiments:

G-38
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Figure 6-6

GAMMA SURVEY

Survey performed using a Lud.lum Micro-R Meter. All readings listed in
Micro-R/hr. All readings less that 20 Micro-R/hr are listed as <20 or
omitted entirely.

DATE: SIGNATURE:

I AE
YELLOWCAKE PACKAGING

I0
- i • • { iI ii" h i i J

0
0

, ' • I I i i i i"

PRECIPITATION

YC DRUM STORAGE - t&L.

Comments:__ <0
BOILER ROOM/- .
SAND FILTERS

0
0
0

- ~-nnG-39
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Figure 6-7

GAMMA SURVEY

Survey•lperformed using a Ludlum Mirco-R Meter.* All readings listed in
Micro-R/hr. All readings less than 20 Micro-R/hr are listed as <20 or
omitted entirely.

DATE: SIGNATURE:

GRINDING CONTROL ROOM

Comments:

G-40
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Figure 6-8

GAMMA SURVEY

Survey performed using a Ludlum Micro-R Meter. All readings listed in
Micro-R/hr. All readings less than 20 Micro-R/hr are listed as <20 or
omitted:entirely.

DATE:, SIGNATURE:'

LEAMfl PLATFORM4

/

Comment s :

G-4 1
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Figure 6-9

GAMMA SURVEY

Survey. performed using a Ludlum Micro-R Meter. All readings listed in
Micro-R/hr. All readings less than 20 Micro-R/hr are listed as< 20 or
.omitted entirely.

DATE: SIGNATURE:

YC.RT.N PT.A1'W(~M

YC DRYER PLATFOPRIO 0... .
.YC. CENTRIFUGE-PLATFMRII I I .

.. ....... ...

uniComments:

?EL

]I

7•,
0
0

PRECIP. CONTROL ROOM!1/
PRECIP. TANKS

• . ii i i I I i •
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Figure 6-10

GAMMA SURVEY

Survey performed using a Ludlum Micro-R Meter. All readings listed in
Micro-R/hr. All readings less than 20 Micro-R/hr are listed as <20 or
omitted entirely.

DATE: SIGNATURE:

I ..

0 Q QQ
.L; |'• I iF , i i i I . : ,

00
0

OODD
Q0YD

Comments.:

G-43
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UNC MINING AND MILLING

CONTINUOUS ENVIRONMENTAL AIR MONITORING

Frequency ., Continuous, changed weekly

The continuous air sampling system is used to determine compliance with
release criteria.. The system consists of nine samplers located in proxi-
mity to the mill tailings area and Gallup. The continuous air samplers
are Eberline RAS-II samplers. These samplers operate at low volume, 60.
liters per minute, and use 0.45 micron glass fiber filters. Samples are
particulate and are analyzed for Total Suspended Part~iculates, Thorium-230,
.Natural Uranium, Radium-226, Lead-210 and Polonium-210. Care must be
taken. in the exchange of filter patches which is done weekly to insure that
no lossof sample...or contamination occurs.

Sample Preparation

1. Preweigh Gelman 0.45 micron filter patches and place in petri dish.
,Note: Once filter has been preweighed do not handle with fingers or
.allow to come in contact with material that would-cause an increase
in weight.

Sampling Procedure

1. Turn sampler off. (Switch located inside of weatherproof case).

2. Carefully remove old filter with forceps and place in petri dish.
Take care not to dislodge particulate matter.

3. Place new filter in sample holder using forceps.

4. Log data requested in Field Data Log Sheet (Figure 7-1).

5. Fill in.information requested in Analysis data sheet (Figure 2).

6. Note reading from totalizing flow meter.

7. Switch sampler on, check flow meter. Flow should be 60 liters per
minute.

8. Reweigh filters and take samples to environmental lab..

REV: Prepared By.: Date: Approved By: Date: Page(s)
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Data Sheets

1. Within six weeks after the end of the quarter all results for the
preceeding quarter must be reported to the New Mexico Environmental
Improvement Division.

Sites

.Site Refer to figure 12 in EMP-1 for all locations other
than Springstead and Gallup #1.

A NECR.Trailer Park

B-i Kerr McGee Sewage. Treatment at Administration Bldg.

C East side of tailings -. below well #203

D Near Mesa, southeast side of tailings

E Across from Shaft Const. headquarters

F. Half-way point on east/west road, north tailings

OCR-IX OCR-IX Plant - southwest corner.of grounds

Springstead Springstead Trailer. Park- at sewage treatment plant

Gallup #1 A..C. Houston Lumber- back lot. - Gallup

Maintenance: '.Refer to Manufacturers manual for routine maintenance

G-45
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Start Start Stop Stop
No.. Site Flow Hours Date Hours Date Comments

• : , • , • , .. ... ... . • , • . . . . .
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.Technician: Date: . Analyst:.. Date:

Site: Sample I.D. Nlumber: Sample Period:

1t. Before: Hours - Start: -" Rate (1pm):

.It. After: .Hours - Stop: .___........ Volume .(L):

TSP: Total Hours:

4-

~ -i~o. 0 ~
~-"a - -u

b ~
- Co..J

0~
CALCULATI0OlS: U~"~1)67x pc/i.0 1, 2A-P-/LT2.. tmiThr1Ic

u~. * $1/i Vo iof a,-rILJA- Th-Z30 -vol.GFt Al:tyl

1ft'/..- 28.32 liters/m; .1 m/L.U 6. 77, A 10 .4 ýh/L.U; I pCi/I. I x 10-9pCi/il juCI/nI
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UNC MINING AND MILLING

HIGH VOLUME AIR MONITORING

Frequency,- (a) Pinedale & 16K-336 - every other Friday (generator required).
•(b) Sandfill loading, tailings, unloading - NECR Mine - Monthly

(No generator needed).

High volume air samples are taken when grab samples may suffice for continuous
sampling. The samples are used to draw large amounts of air in a short time.
The analysis performed will be determined based on the reason for sampling.
Staplex high volume air samplers are used and Reeves Angel 1 micron glass
filters are .the collecting medium. All samples should be run for a minimum
of 180 minutes.

Sample Preparation

1. Filters.must be weighed. Once filter has been preweighed handle with
forceps only.

2., Place filters in large petri dish and record weight on petri dish.

3. Pick up generator from environmental storage trailer. Note: Check
oil and gas.

4. Fill gas container so that tanks on generator can be refilled..
Generators normally run 2:.5 to 3. hours on a single tank of gas.

Sampling.Procedure

1. Set...sampler approximately 1 meter off-the ground.• It may be necessary
to provide some sort of stand.

2. Place filter in sampler. Care must be used to prevent contamination,
use forceps at all times.

3. Start generator and plug in sampler. Generator must not be started
with sampler plugged in because it will short out the sampler.

4. Turn sampler on, check flow meter on back and record rate. Note
flow, date and time on petri dish as well as analysis data sheet
(see attachment A).

5. After completion of sampling, record rate prior to turning off

sampler and generator.

6. Remove filter being careful not to lose or contaminate sample filter.

7. Note stop time.

8. Reweigh sample filter, calculate total volume, record weight and take
to environmental lab.

REV: Prepared By.: Date: Approved By: Date: Page(s)
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Site:_ ,____ ._ _ Sa.VIe 1.0. flumber: S_,_pie Period:

I.-

12 t:t. Eefare: Hours- Start:__ Rate (Opn):

'kit. A (ter:: Hours -Stop: Volume .(L):

TSP: Total Hours:__

4:-
%0

I

CALULT~~~S: * h.IJ(L)x6.77 x 10-1  Rd x lUcil)1MCLAI~S: flt. U * voi.of air tr-xl) " is Ra-226 *VO-FoTl-o ar(L)xIZIT m ; Th-2i0 mF5175-)ThF iIZ
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UNC MINING AND MILLING

GAMMA SURVEY OF YELLOWCAKE SHIPMENTS

Frequency: Upon request of mill office. After truck is packed and
ready for shipment, gamma readings need to be taken.

Procedure

1. Starting at 500 micro-rems take 3 readings across
of the truck. (If need be, switch to 5000 at any
the readings at each point (See figure 1).

the back and front
point). Record

2. Check side of truck switch 1st to 5000 uR/hr and take high point,
then back to 500 and take low point, back to 5000 for high point,
record highest and lowest readings (see figure 9-1).

3. Convert results from microrems to millirems (i.e.'move decimal point'
three places to. the left, for example a reading of 200 microrems,
equals 0.2 millirems) and complete gamma .survey sheet (see Attachment
A).

4. Limit for release is 2000 microrems peit hour exposure to driver in
the.ý.cab. (If readings exceed the 2000 uR/hr limit, the load on the
truck must be rearranged to reduce the levels.

5. When truck passes inspection a release must be signed
may remove the truck from the area. The operator must..statisticians office and have the release signed.

so the operator
go to the mill

high

1 ow

hih

high

low.

high

Figure 9-1

REV: Prepared By: Date: Approved By: Date: Page(s)
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Attachment A

YELLOWCAKE TRAILER

GAMMA SURVEY

Date: Lot Number:

Survey performed by:____ __ ______
(Signature)

Number of Drums:

All readings are recorded in millirems per hour (mr/hr). All readings less
than .02 mr/hr are recorded as <.02 mr/hr. .02 mr/hr is equivalent to 2X
background for the mill area. The limit for contact with the trailer is
200 mr/hr and 2 mr/hr to driver in the cab

(Back)

(Front)

G-Si
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UNC MINING AND MILLING

RADON DAUGHTERS WORKING LEVELS

Frequency - Monthly

The purpose of taking working level samples is to determine the amount
of radon daughters detected in the sampling area. The sample is a
particulate air sample taken using a MSA portable pump, Model G, and a
I inch glass filter patch. Samples are taken in areas where people
are exposed to ore. All samples are taken for 2 minutes with analysis
using the Instant Working Level Meter (IWLM). All samples must be in-
serted into IWLM within 30 seconds after sampling is complete. Care
should be used in sampling to avoid contaminating sample patches which
could give erroneous results.

Calibration (only authorized personnel)

1. Before using the IWLM for calibration and service be sure the batter-
ies are completely charged. (Note: The charging time for instru-
ment approximately 12 hours, do not charge for more than 18 hours
or damage may result to charger or batteries).

2. Run the cycle on the IWLM a couple of times to remove excess volt-
age. (Optional, depending on whether it has been used previously
during the day).

3. Run the IWLM 'for one complete cycle (3.5 minutes) timing it with
a stop watch. (Note: If timing cycle is off by ± 1 second, timing
screw must be changed until it is acceptable).

4. Take 5 readings with the alpha source and average. This reading
should fall within the limits recorded on the source. (±5%)

5. Take 5 readings with the beta source and average. This reading
should fall within the limits recorded on the source. (±5O)

6. Check date of calibration on the beta source and make sure that it
has been calibrated within the past twelve (12) months.

7. Place one 25mm fiberglass filter (Gelman Type A/E) into the circular
recess of the holder and close to the holder position. Note: Be
careful not to spring the hinge on the sample holder by opening it
more than 180 degrees.

REV: Prepared By.: Date: Approved By: Date: Page(s)
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8. Place the sample holder in the sampling head by first loosening the
knurled screw clamp, then slide the filter end of the sample holder
into the open slot on the side of sampling head until firmly seated.

9. The alpha side of the filter is facing the air inlet side (towards
the knurled screw clamp) of the sample head and the beta side is
facing the connector tubing leading to the sample pump.

10. When the sample holder is properly installed, retighten the knurled
screw clamp, hand tight. This will ensure that the top and bottom
"0" rings in the sampling head makes a tight seal on the sample holder.

11. Connect the sampling head, with filter in place, to a pump calibrated
to pull 2½ LPM throught the filter.

12. Operation Sequence (See figure 1).
The built-in timing circuit and indicating LED's alert the user to all
necessary functions needed to obtain a useful working level measurement.
Look at the top of the IWLM.

"Read Light" - indicates that alpha and beta counter displays should
be read and recorded by pushing the read switch.

"Pump Light" - indicates 2 minutes duration of sampling period. Light
goes on when reset switch is initiated, times the proper 2 minute
sampling period. The sample holder should then be transferred from
the sampling heat to the counting slot of the IWLM within 30 seconds
or less.

"Count Light" - indicates that counting is taking place and the appro-
priate alpha and beta counts are being accumulated in the IWLM.

Other Top Panel Controls
Off Position - no power to circuit

On Position - power to circuit

Reset Position - Spring loaded to return to "0" position when released.
Resets all circuit functions and both alpha and beta counters to zero.

Read Switch - provides power to alpha and beta display lights. It is
used only when counting sequences are finished and final values are
available. (Read light is on).

To obtain a working level measurement, add the value of the alpha dis-
play to that of beta display. The sample reads directly in working
level units. Consult figures and for further information on timing
sequence and operational procedures.

13. Record readings on working levels log sheet.

14. If a high reading is found, >_..2 WL repeat sampling.
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Figure 1

INSTANT.WORKING LEVEL METER AND CONTROLS

J Light

t

Beta Displiy.

'Closed Position

rnpl-
I

OP~en Poslticn

Sarmpng Head
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UNC MINING AND MILLING

GROUNDWATER SAMPLING PROCEDURE

Freguency - Various (See table 1)

The purpose of this phase of the environmental monitoring program is to
provide data for compliance reporting. In addition, the data provides
a vehicle by which the quality of the groundwater may be monitored.
Note: It may be advantageous for the lab to receive those samples with

a twenty-four hour holding time first (i.e. splitsA, C, and E)
and sampling for remaining splits on another day.

Procedure

1. Rinse bailing equiment thoroughly with deionized or distilled water.
If the well is equipped with a pump then turn the pump on and allow
to run for at least five minutes.

2. Rinse sample bottles and boiling equipment thoroughly with the water
to be sampled and discard the rinse water. Note: If volume of water
is limited, rinse with deionized or distilled water.

3. Take water depth measurement.

4. Take a pH and specific conductance measurement of the water.

5. Transfer a minimum of 250 milliliters of unfiltered sample to a
250 ml bottle, cap and label with sample location, date, time, "A",
and cool 40C. Place sample container in an ice chest and cool,
using ice.

6. Draw water with the bailer that will provide you with a total of
5 to 6 liters of sample and initiate filtering water through a
0.45 micron filter. Filtering is best performed using a vacuum
pump equipped with a filtration flask, trap and funnel. Filter
sample inside field vehicle.

7. Transfer filtered sample to parent container for homogenizing.
Container should be capable of holding 5 to 6 liters of filtered
sample.

8. Cap the parent container and shake vigorously for at least five (5)
minutes.

REV: Prepared By: Date: Approved By: Date: Page(s)
•_ __._ __•_ _z•
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9. From the filtered parent sample take 250 milliliters of water and place
in a 250 ml bottle. Add five (5) milliliters of concentrated ultra
pure nitric acid and shake. Check pH of sample with pH paper to insure
it is below pH2. Cap and label with sample location, date, time,"B"
preservative added. Place-sample container in an ice chest; this sample
does not require being kept cold.

10. From filtered parent sample take 100 milliliters and transfer to a four
ounce bottle. Cautiously, add two (2) milliliters concentrated sulfuric
acid to sample, cap and shake. Check pH of sample with pH paper to in-
sure it is less than 2. Label with location, date, time, "C" and pre-
servative added. Place sample in ice chest and keep cooled to 40C.

11. From filtered parent sample take 500 milliliters and transfer to a 500
ml bottle. Cap bottle and label with sampling location, date, time,"D" and cooled to 40C.

12. From filtered parent sample take 100 ml and transfer to a four (4) ounce
bottle. Add sodium hydroxide solution to pHl2, shake, and check pH with
pH paper. Label with location, date, time, "E" and preservative. Place
in ice chest and keep cold to 40C.

13. From parent sample transfer enough sample to fill a one (1) gallon cubi-
tainer. Add ten (10) milliliters concentrated reagent grade nitric acid,
cap and shake. Check pH and insure that it is less than 2, if not, add
more acid. Label with location, date,time, "F" and preservative. This
sample is not required to be kept cold.

14. The bailer should be thoroughly rinsed with deionized or distilled water
as soon as sampling at the site has been completed.

15. Rinse filtering equipment thoroughly with deionized or distilled water.
Pass water through filtering base.
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Table I

Frequencies and Locations

Frequency

Quarterly

Site

GW - 1
GW - 2
GW - 3
GW - 4
GW - D-I
OCR A
OCR B North
OCR B South
OCR C
16 K336
16 K340
16 T339
Parker Springs
Sunnyside

Monthly

Weekly *

NECR Mine
NECR Mill
Springstead Trailer Park

201
202
203
204
205

*Note: Wells 201-205 require only a
listed of page 4 of 4.
These are:

limited number of analysis, not those

a)

b)
c)

250 ml unfiltered,cold for pH, Specific conductance and
salinity
250 ml filtered, cold for TDS, sulfate, and chloride
250 ml filtered, HNO 3to pH<2 for uranium and gross alpha
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List of Analysis

Split Parameters

A pH, Specific Conductance, Bicarbonate, TSS
" (TSS on surface waters only)

B Aluminum, Arsenic, Borium, Cadmium, Calcium,
Chromium, Cobalt, Copper, Iron, Lead, Magnesium,
Manganese, Total Mercury, Molybdenum, Nickel,
Potassium, Seleniumi, Silver, Sodium, Vanadium,
Zinc

C Ammonia, Nitrate, Nitrite

0 Uranium, ;Boron, Chloride, Fluoride, Sulfate, TDS

E Cyanide

F Polonium-210, Lead-210, Radium-226, Thorium-230,
Radi:um-228, (Ra-228 onOCR groundwaters only).

Equipment & Reagents Required

1. Vacuum Pump
2.- 1000 ml capacity side arm filtration flask
3. 0.45 micron filters
4. Filtration funnels
.5. 500 ml graduated cylinder
6. Ultra pure concentrated nitric acid
7. Reagent grade concentrated nitric acid
8. Reagent grade concentrated sulfuric acid
9. Saturated sodium hydroxide solution

10. Ice
11. Deionized distilled water
12. Funnel
13. 4 ounce bottles
14. 250 ml bottles
15. 1 gal. cubitainers
16. Parent container
17. pH paper
18. pH meter.
19. Specific:Conductance meter.
20.. Ice chests
21. Cupric sulfate (required when RWS-27 is to be collected).
22. Phosphoric acid (required when RWS-27 is to be collected).
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1 I I

A
250 ml un-
filtered
Cool 40C

B
250 ml
filtered.
Ht"0 3JUltra
Pure) to pW<2

C
100 mil
filtered
H2SO4 to
pH,2 and cold

D
500 ml
filtered
cold

f
0oo ml

filtered
NaOH pHI12,

cold

F
I gal.
IHNO3-(Pee
agent) pH<2

.G*
Phenol s
Cool 40C
H3PO pH<2
l gm Cu SO.

per liter

pil
of
waterLocation Date Time

S i,-c If ic
cond. of
water Delt_,

0

, - -,
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UNC MINING AND MILLING

SURFACE WATER SAMPLING PROCEDURE

Frequency - Quarterly

The purpose of this phase of the environmental monitoring program is to provide
data for compliance reporting. In addition, the data provides a vehicle by
which the quality of the goundwater may be monitored.
Note: It may be advantageous for the lab to receive those samples with a

twenty-four hour holding time first (i.e. splits A, C, and E) and
sampling for remaining splits on another day

Procedure

1. Rinse the sampling containers thoroughly with the deionized or distilled
water or water to be sampled.

2. Take a pH and specific conductance measurement of the water.

3. Transfer a minimum of 250 milli-liters of unfiltered sample to a 250 ml
bottle, cap and label with sample location,,date, time, "A".. and cool 40 C.
Place sample container in an ice chest and cool using ice. (Note: For
RWS-27 collect 1 gal. unfiltered and keep cold).

4. F~ilter and transfer filtered water to parent container that will contain
..5 to 6 li-ters of filtered sample.

5. Cap the parent container and shake vigorously for at least five (5)
minutes.

6. From the filtered parent sample take 250 milliliters water and place in
a 250 milliliter bottle. Add five (5) milliliters of concentrated ultra
nitric acid and shake. Check pH of sample with pH paper to insure it is
below pH2. Cap and label with sample location,.date, time, "B" and pre-
servative added. Place sample container in an ice chest; this sample
requires being kept cold.

7. From filtered parent sample take 100 milliliters and transfer to a four
ounce bottle. Cautiously, add two (2) milliliters concentrated sulfuric
acid to sample, cap and shake well. Check pH of sample to insure it is
less than 2. Label with location, date, time, "C" and preservative added.
Place sample in ice, keep cold at 40C.

REV: Prepared By: Date: Approved By: Date: Page (s)
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8. From filtered parent sample take 500 milliliters and transfer to a 500
milliliter bottle. Cap bottle and label with sampling location, date,
time, "D" and keep cold to 40C.

9o From filtered parent sample take 100 ml and transfer to a four (4)
ounce bottle. Add sodium hydroxide solution to pH12, shade and check
pH with alk acid paper. Label with location, date, time "E", and
preservative added. Place in an ice chest and keep cold to 40C.

10. From parent sample transfer enough sample to fill one (1) gallon cubi-
tainer. Add ten (10) milliliters concentrated reagent grade nitric acid,
cap and shake. Check pH to insure that it is less than 2, if not, add
more acid. Label with location, date, time "F", and preservative. This
sample is-not required to be kept cold.

11. This is required for RU4S-27 only. Transfer 1000 milliliters of filtered
sample to a one (1) liter glass bottle with teflon lined or foil lined
cap. Add phosphoric acid to pH less than 2, one (1) gram cupric sulfate
per liter of sample and keep cool. to 4 C. Place this sample in a seperate
ice chest so that it may be shipped out.

12. The filtering equipment should be thoroughly rinsed with deionized or
distilled water. -Pass water through filtering base.
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Table I

List of Sampling Locations

Frequency Site

Monthly RWS-27 NOTE: Must collect for both
dissolved and suspended
portions

Quarterly SW-3
SW-5
Above Falls
RWS-25
RWS-26
RWS-27
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List of Analysis

Split Parameters

A pH, Specific Conductance, Bicarbonate, TSS
" SS on surface waters only)

B: Aluminum, Arsenic, Borium, Cadmium, Calcium,
Chromium, Cobalt, Copper, Iron, Lead, Magnesium,
Manganese, Total Mercury, Molybdenum, Nickel,
Potassium,.Seleniun, Silver, Sodium, Vanadium,
Zinc

C Ammonia, Nitrate, Nitrite

D Uranium, Boron, Chloride, Fluoride, Sulfate, TDS

E Cyanide

F Polonium-210, Lead-210, Radium-226, Thorium-230,
Radium-228, (Ra-228 on OCR groundwaters only).

Equipment &.Reagents Required

1. Vacuum Pump
2. 1000 ml. capacity side arm filtration flask
3. 0.4.5 micron filters
4. Filtration funnels
5. 500 ml graduated cylinder
6. Ultra pure concentrated nitric acid
7. Reagent grade concentrated nitric acid
8. Reagent grade concentrated sulfuric acid
9. Saturated Sodium hydroxide solution
10. Ice
11. ýDeionized distilled water
12. Funnel
13. 4ounce bottles
14. 250 ml bottles
15. 1 gal. cubitainers
16. Parent container
17. pH paper
18. pH meter
19. Specific Conductance meter
20. Ice chests
21. Cupric sulfate (required when RWS-27 is to be collected).
22. Phosphoric acid (required when RWS-27 is to be collected).
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SURFACE W .ATER & GR0LUNOWATER SAMPLINIG SHEET

I.,ocalit on,

A
250 ml un-
f i tered
Cool 40C

:B
250 ml
filtered
HNO3 (Ultra
Pure) to pH<2

C.
100 ml
fi ltered
tO,,s0. to
pH<2 and cold

D500 ml
filtered
cold

E100 iml
fi l.tered
NaOH p1112,
cold

I gal.
I twOj (Re-
agent) p112

,G*Phenols
Cool 40C
H3PO pW12
1 gm Cu SO4
per liter

PHof
water

Duae T ime

Sseci ficcond., of
wa ter

Ln

_ _ _ _ _ _ _ _ _ .... I___
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UNC MINING AND MILLING

SURFACE SOIL SAMPLING PROCEDURE.

Frequency - Annual

The purpose of environmental sampling and. analysis is to obtain numerical
data which can describe a particular ýsituation and which can be inter-
preted.as a basis for possible action.

.Procedure

1.. Se.lect an undisturbed site with minimal amount of vegetation.

2. Using a ruler measure a 12" x 12" square. Collect a 5-spot sample by.
taking a sample at each corner and the center of the square with
cookie cutter.

3. Take. spatula and slide under cutter to prevent sample from falling
out and place.sample in preweighed bag.

4. Label. sample bag with site, date, type sample (i.e. soil) and time.

5. Submit samples to Environmental laboratory for analysis.

REV;
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NOTE: Refer to figure
.and Gallup #1.

Site

A

B-1

C

D

E

F

OCR-IX

Springstead

List of Sampling Sites

,12 in EMP-1 for all locations other than Springstead

Description

NECR Trailer Park

Kerr McGee Sewage Treatment Plant at Admin. Bldg

East Side of Tailings - Below Well #203

Near Mesa, Southeast side of Tailings

Across from Shaft Construction headquarters

Half-way point on east/west road, north, tailings

OCR-IX Plant - southwest of grounds

Springstead Trailer Park at Sewage Treatment Plant
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UNC MINING AND MILLING

VEGETATION SAMPLING PROCEDURE

Frequency- Three times during grazing season

The purpose of this sampling is to evaluate possible deposition of radio-

activity from facilities at UNC Mining and Milling,

Procedure

1. Clip offf vegetalon with grass shears near ground level. Note: The
vegetation should be of the type normally consumed by domestic
animals grazing in the area. The vegetation can be green or dry
depending upon the season.

2'. Collect'the vegetation over a 10 square foot area in order to ob-
tain a representative sample.

3. Collect.a minimum of 4000ggm (-9 pounds) net weight sample.

4. Place in a tared cloth bag and identify with site location, date,
and time.

5. Reweigh the. sample and cloth bag, calculate weight of sample and
record weight on bag.

6.. Submi t to .Environmental Lab for analysis.

REV: Prepared By: Date: Approved By: Date: Page(s)
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Table I

Sampling Sites

Frequency 4

:Every 4 months

Site

Springstead

OCR

Site F

mile downwind from Site F

Site C

J'mile. downwind from Site C

Number. of b~ags

1

1

.1

1

1

1

Optional

Optional

A

BI

1

1
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UNC MINING AND MILLING.

SEDIMENT SAMPLING PROCEDURE

Frequency Annually (SW-3 and SW-5)

The purpose of sediment samples is to monitor the amount of contamination
in. sediments by suspended solids in discharge water as absorbed by the
sediment.

Procedure

1. Select a location along the bank or as close to the water as possible.

2. Mark off a 12". x 12" square.

3. Collect a sample at each corner and in the center by wedging cutters
into it.

4. Take spatula and slide under cutter.

5. With the.aid: of spatula, to :prevent sediment from falling out, remove
cookie cutter and place sample in a preweighed-bag.:

6. Label sample bag with site, date, type sample and time. Reweigh.bag
and record-weight of sample.

7. Submit samples to Environmental Lab for analysis.

REV:
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Prepared By: Date:

G-70

Approved By: Date: Page(s).

, ,,



10/16/81
Page 1 of 4
REV - 1.

UNC MINING AND MILLING

DRINKING WATER SAMPLING

Frequency - Monthly for Coliform; at least annually for all others. The
purpose-of drinking water (potable water) sampling is to insure the quality
of water meets the criteria for human health standards.

Procedure

1. With match or cigarette lighter sterilize the faucet. (Make sure it
is not made of plastic)..

2. Turn faucet on and allow water to run for five (5) minutes in order
to flush water lines out.

3, Rinse sample containers thoroughly with water to be sampled.

4. Fill a 250 ml bottle three quarters full. (Note: Leave at least a
one (1) inch air space.).

5. Label bottle. with site, date, time and initials.

6. Place bottle in ice and prepare for shipping to Core Laboratories for
analysis.

7. No need to do the remaining sampling described in this procedure un-
less, annual sampling is done or, special request.

8. Transfer a .minimum of 250 milliliters of unfiltered sample to a 500 ml
bottle, cap and label with sample location, date, time, "A" and cool 40C.
Place sample container in an ice chest and cool using ice.

9. Take a pH and specific conductance measurement of the water.

•1.0. Start filtering water that will provide you with a total of 5 to 6
liters of filtered sample and initiate filtering water through a 0.45

.mic.ron filter. Filtering is best performed using a vacuum pump equipped
with a filtration flask, trap and funnel. Filter sample inside field

.vehicle.

11. Transfer filtered sample to parent container for homogenizing. Container
should be capable of holding 5 to 6 liters of filtered sample.

REV: Prepared By: Date: Approved By: Date: Page(s)
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12. Cap the parent container and shake vigorously for at least five (5)
minutes.

13. From the filtered parent sample take 250 milliliters water and place
in a 250 ml bottle. Add five (5) milliliters of concentrated ultra
pure nitric acid and shake. Check pH of sample with pH paper to in-
sure it is below pH2. Cap and label with sample location, date, time,

- "B' preservative added. Place sample container in an ice chest; this
sample does not require being kept cold.

14. From filtered parent sample take 100 milliliters and transfer to a
four ounce bottle. Cautiously, add two (2) milliliters concentrated
sulfuric acid to sample, cap and shake. Check pH of sample with pH
paper to insure it is less than 2. Label with location, date, time,
"C" and preservative added. Place sample in ice chest and keep
cooled to 40C.

15. From filtered parent sample take 500 milliliters and transfer to a
500 ml botle. Cap bottle and label with sampling, location, date,,
time "D" and cold 4°C. Place sample in ice chest and keep cold
to 40C.

16. From parent sample transfer enough sample to fill a one (1) gallon
cubitainer. Add ten (10) milliliters concentrated reagent grade
nitric acid, cap and shake. Check pH and insure that it is less
than 2, if not, add more acid. Label with location, date, time,
"E" and preservative. This sample is not required to be kept cold.

17. Rinse filtering equipment thoroughly with deionized or distilled
water. Pass water through filtering base.
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List of Analysis

Split Parameters

A pH, Conductance, Bicarbonate, Carbonate,
Alkalinity, Color, Odor,: Coliform, Turbidity.

B Arsenic, Barium, Cadmium, Chromium, Lead,
Mercury, Selenium, Silver, Calcium, Hardness,
Iron, Magnesium, Manganese, Potassium, Sodium

C Nitrate

D Fluoride, Chloride, Sulfate

E Radium-226, Radium-228, Gross Alpha

Equipment and. Reagents Required

1. Vacuum Pump
2. 1000 ml capacity side arm filtration flask
3. 0.45 'micron filters
4. Filtration funnel.s
5. -500 ml graduated cylinder
6. Ultra pure concentrated nitric acid
7. Reagent.grade concentrated nitric acid
8. Reagent grade concentrated sulfuric acid
9. Saturated sodium hydroxide:-solution
10. Ice'.
.11. Deionized distilled water
12. Funnel
13. 4 ounce bottles
14. 250 ml bottles
15. 1. gal.' cubitainers
16. Parent container
17. pH paper
18. pH meter
19. Speci~fic conductance meter
20. Ice chests
21. Cupric sulfate
22. Phosphoric acid
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SURFACE WATER & GROUNDWATER SAMPLING SHEET

1 I I I r

A
250 ml un-
filtered
Cool 40C

B
250 ml
filtered
HfUDO(UI tra
Pure) to pH<2

C
1O0.ml
.filtered
l2,SO1. tO
pH<2 and cold

0
500 ml
filtered
cold

E
100 ml
filtered
NaOH pHI?,
cold

I gal,
I1Ol j0(Re-
agent) pH<?

G*Phenols

Cool 40C
H3 PO pl 2
.1 gM Cu S04
per liter

pil
of
water

Spec if ic
cond. of
waterLocation Date Time

-J0...

•_________________ ___,____ ____ ,____ ,,,____ ________ _.....__ ____ _________

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _.:.I _•

k ony rquied.or.ampe frm.,,-2 ,e niia,
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UNC MINING AND MILLING

DISCHARGE WATER SAMPLING

Frequency - See attached table

The purpose of this sample is to determine compliance of discharge waters with
Consolidated Permit Regulations (NPDES).

Procedure

A. Grab samples. (Springstead Trailer Park Sewage Plant discharge).
1. Take a one (1) liter plastic bottle and fill, using a clean cup.

2. Do not aerate water as it is being transferred to sample container.

3. Fill container completely and do not allow air bubbles to remain
in container.

4. Place in an ice chest and keep cold with ice.

5. Submit to Core Laboratories so that it arrives within twenty-four
(24) hours after collection.

6. Request that Core test the sample for Fecal Coliform, Total Sus-
pended Solids, pH, and BOD.

7. Ship sample via Purolator packing in ice.

B. Composite Samples (OCR and NECR-IX). Twenty-four (24) hour composites.
Note: .OCR-IX composite is 24 hour composite

NECR-IX is two (2) consecutive twenty-four (24) hour composites.

1. Rinse composite containers for OCR and NECR, with nitric acid
followed with deionized or distilled water.

2. Place appropriate container in the ISCO composite sampler and add
ice to keep cold for twenty-four (24) hours. (Note.: Bring cork
down before closing).

3. Install sampling head and submerge in water.
a. Check to make sure system is set on mode switch to "flow".
b... Suction line length switch is set at 6 2/3'for NECR-IX and at

3 1/2' for OCR-IX.
.c. -Volume selector at 390 for 3' head at NECR-IX and at 180 for

3' head at OCR-IX.
d. Check dessicant cartridge, replace if pink indicated at 40%.

REV: Preared By:. Date:. Approved By: Date: Page(s)
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e. Sample rate switch is set at 3 for NECR-IX and 6 for OCR-IX.
f. Time interval multiplier set as counter clockwise as possible.

4. Set pump switch to "fwd" until you see water being pumped, then
set to "Rev" and clear. Set to "Auto". Note: If it. will not
operate replace dessicant, fuse-and check cork at top of sample
bottle.

5. Fill out form as per attachment A.

6. When sampling is complete, record date and time composite star ted
and finished on container, location.

7. Record total gallons on daily log sheet.

8. Repeat steps 1 through 7 for second twenty-four (24) hour com-
posite at NECR-IX.

9. Take a 250 ml aliquot of composite sample and preserve with sul-
furic acid to pH less than 2 and send to Core Labs in Albuquerque
for analysis via Purolator, for COD.

10. Submit samples to Environmental Lab for analysis.
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Table I
Sampling Frequencies and Type of Sampling

Frequency

Monthly
Location

Springstead Trailer ParkSewage Plant

OCR-IX at Wier

NECR-IX at Wier

,Type•
Grab

Composite (24hr.)

2 Composite (24hr.)

Weekly

Week~Jy
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INITIAL SETTINGS

FLOW METER

DATE

TIME

TOTALIZER 00 gallons

CHART RECORDER PEN POSITION (0-100)

CHART SPEED,, iph

LEVEL UNITS ft. m LEVEL actual

FLOW RATE g /s

FULL SCALE FLOW RATE gis

FLOW MODE______________

MODE NUMBER 1 2 3 .4

SAMPLER INITIATION SIGNAL_ _ _

SCALING CONSTANT________________

BUBBLE RATE (bubbles/15sec)

DESSICATORS(indicate blue areas)

.LU/ 1V/61
Page 4 of 5
REV - 1

FINAL SETTINGS

FLOW METER

DATE

TIME

TOTALIZER 00. gallons

CHART RECORDER PEN POSITION (O-IOC

CHART SPEED iph

LEVEL UNITS ft. in LEVEL actual

FLOW RATE g/s

FULL SCALE FLOW RATE .g/s

FLOW MODE

MODE NUMBER 1 2 3 4

SAMPLER INITIATION SIGNAL_ ___________

SCALING CONSTANT___ _____

BUBBLE RATE (bubbles-/15sec)

DESSICATORS (indicate blue areas)

A

+
+

SAMPLER

PUI•P SWITCH rev fwd off auto

MODE time flow

TIME INTERVAL MULTIPLIER

SUCTION LINE LENGTH TUBE I.D.

SAMPLE RTE (flow multiplier)_____________

VOLU.ME SELECTOR HEAD FT._ _

SAMPLER

PUMfP SWITCH rev fwd off auto

MODE time flow

TIM INTERVAL MULTIPLIER

SUCTION LINE LENGTH TUBE I.D.

SAMIPLE RATE (flow multiplier)

VOLUME SELECTOR . HEAD FT.________

INCNES

1
-2
3
4
5
6

7
8
9

DECPIAL FT

.083333

.166666

.250000

.333333

.416666

.500000

.583333

.666666
. 750000

INTCHES

10
11
12
13
14

16
17 G-78
18

DECMAL FT

.833333

.916666
1. 000000
1.o83333
1.166666
1.250000
1.333333
1..416666
1.5 oo000
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REV - I

SURFACE WATER & GROVNOWATER SAMPLING SHEET

I I I I" I I T

F

A
250 ml on-
fCitere4.
Cool 4•C

a
250 ml
filtered
11O) (Ul tra
Pure):to pH<2

C
100 ml
fi Itered
H'SOI.. to
ef?2 and cold

500 ml
filtered
cold

E100 ml
f i l tered
Mao"H pH2,
cold

I gal.

agent.) pll'2

Phenol s
Cool 41C
ý:H3pO pH<2
I 9m Cu SO,.
per liter

.pHof
water

Specif ic
cotd. of
water D~epLocation Date Time

kD I
I _____________________________________ ______________________________________________ _____________________________________________ _________________________ ___________________

* Is only required for sample from RUS-27 Technician:
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UNC MINING AND MILLING

X-RAY MACHINE LEAK TEST

Frequency, Biannual

The purpose of performing a leak test is to determine if the Promethium-147

source is leaking. Notify Senior Chemist at Production Lab.

Procedure

1. Attach a NU-CON SMEAR to a record folder.

2. Hold record folder, smear up, printed side down and rub surface to be
smeared.

3. From front side of instrument reach in and smear bottom of source canister.

4. Record information requested on record folder and submit to Environmental
Lab for counting.

REV: Prepared By: Date: Approved By: Date: Page(s)
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- DENDUM A

UNIC CHU1RCII ROC:ý MILLL

QUAR.TERLY EXrOSUCR CALCutrL\To~s

NAME

Empl. #_
toc -.AL r-c ,-,:-ry .. o .

MPG - 1. x 10-1 0W C i/

easurrcd Time Weighted Fracion coia toWorking Working Concentrntion E:-.posu-:, La 0• f '? Lung.•Month Area Hour/Mo. Ci/mI ' liCi X 10o- 1 /ml for M'onch Re-../Qtr:

J',n .ry Precio. _.._____.... ,

_________ Yellovzcake ______ ___________I_____ ____I______

_ _ _ _ _ _ I I i"
March Precip.. . .... ' _"__ _ _

Yellowcake I .. "_._ __. ._• . _'_ __._" ._I _ ._ •___

April Preio. _______T__ I_____"____________ I __. ...._I
______ Y " I elowcake _- _____ _____________.......___... .. ___

___ ___ __ YellowjcakeI _ _ _ _ _ __________ ________

June Precip. I _ _ -_.. .. __" __________

Yellowcake I
July • "r c p __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Yellowcake _ " J _ _ _ ' _ __._.

August Precip.. I I I _1_1 1 _

Yellowcake _ " " _ _'

November Precip. I
yI c1 . (. 1.

Yelloweake

Re-nlyvar:

Per,.-. j)j T),q to "'nZ

___ ___ _ _ ___ ___ ... .. ~. P r .... tdc Doc e Ro iu .:

RenQuat crt

Rem~/ Yea~r

3-75

15.00
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ADDENDUM A (Cont'd)

UNC CIURCII ROC=. UKý*..ICU MILL

DET.1!I.!ATIONS OF .QUARTErLY OCCUPATIO::AL VXPOSUES

1. On the "Monthly Exposure Record" enter the total number of

hours spent by each employce in the yellawcake packa;in;

and in the precipitation (pracip.) areas of the Mill. This

information is obtained fron the individual employee time
cards.

2. On the "Quarterly Exposure Calculations" for each employee

record by month the total hours spent in yellowcake packag-

ing and precipitation areas of the Mill.

(a) Record the measured concentration of yellowcake in units

of P.Ci/ml for each month.

(b) Calculate and record the time weighted exposures in units

of lCi. X ol01 0 /ml by:

(hours worked per month measured time weighted
168 hrs. per worK ron.h conqentration= exposure

.(c) Calculate and record the fraction of MPC for each month by;

Z time wehted expnosure -

.. •. C , .ea . ~ for monthPC I

* (d) Calculate and record the dose to the lung in Rem per

..quarter by:

(e1.25 Renhmonh o Rem/Quarter/ or each mot /
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ADDENDUM B

1 OPERATING PROCEDURES FOR LUCAS CHAMBER
2 COUNTING EQUIPMENT SYSTEM

3 Brief Description of Counting System

4 The system consists of a Lucas chamber, a Lucas chamber counting

5 detector, and associated electronics.

6 The detector consists of an ORTEC Model 276 preamplifier and an RCA

7 Model 4523 photomultiplier tube enclosed in a light tight box.

8 One ORTEC 401M/402M minibin and power supply houses the following

9 electronic modules:

10 1. One ORTEC Model 456 High Voltage Power Supply (HVPS)
11 2. One ORTEC Model 485 Linear Amplifier (LA)
12 3. One ORTEC Model 550 Single Channel Analyzer (SCA)
13 4. One ORTEC Model 775 Counter (C)
14 5. One ORTEC Model 719 Timer (T)

15 These modules may be arranged in any order in the minibin; however, the

16 order listed above (from left to right in the bin) is probably most con-.

17 venient. All of the modules except the HVPS obtain their power from the

18 401M/402M minibin. Items 2 through 5 are compatible with standard AEC

19 Nuclear Instrument Modular (NIM) bins. The HVPS can operate extenally

20 from the minibin if more NIM modules are added to the system. See the

21 individual instruction manuals for more details.

22 Electrical and Cable Connections

23 Three *ables are connected to the preamplifier in the detector box and

24 exit through a hole in the back of the box. The grey wire is a standard

25 power connector for NIM standard modules and connects to the back of the

26 LA. The connection is secured by two wire locks. The high voltage

27 cable (with exposed nylon sleeve) is also a NIM standard high voltage

28 connector and connects to the back of the HVPS (either of two available

29 connections). The third cable carries the-signal from the preamplifier

30 and connects to the input terminal of the amplifier (either the front or

31 back connection).

Final Draft 12/18/81/rs
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ADDENDUM~ B Page 2 of 5

(Continued)

1 On the front panel, three short cables make connections between the

2 following terminals:

3 Cable I -Between the "output" of the LA and the "input"
4 of the SCA

5 Cable 2 -- Between the "output" of the SCA and the "input"
6 of the counter

7 Cable 3 - Between the "output" of the timer and the
8 "gate" of the counter

9 The minibin and the HVPS connect to standard 3-prong, 117-volt AC

10 power lines.

l1 Nominal Instrument Settings for Lucas Chamber Counting

12 High Voltage Power Supply- 1150 volts DC
13 1000 volts on top dial
14 100 volts on middle dial
15 .50 volts on Vernier (the vernier scale read 100
16 volts full scale)
17 Set the two position polarity switch on the rear
18 panel to "pos."

19 Linear Amplifier
20 Course gain - 4
21 Fine gain - 6.5
22 Toggle switches set to "Pos" and "Unipolar"

23 Single Channel Analyzer
24 Upper level discriminator 10.00 (dial fully
25 clock-wise)
26 Lower level discriminator 0.24
27 Toggle switch "Normal" or "Integral"
28 Toggle switch on rear pannel "INT"

29 Counter
30 Toggle switch to "count"

31 Timer
32 Settings are optional for counting
33 The slide switch indicates the units of time
34 (0.01 min or 0.1 sec)
35 The two preset multiplier dials set the total
36 interval of time to be counted, i.e., on 0.01
37 min., 2 and 100 would imply 0.01 x 2 x 100 or a 2
38 minute count

Final Draft 12/18/81/rs
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ADDENDUM B Page 3 of 5

(Continued)

I GENERAL OPERATING INSTRUCTIONS

2 1. Check all cable connections and instrument settings described
3 in previous section.

4 2. Connect the instrument to the 117 AC power line.

5 3. Set the timer for a 10-minute count, turn on the minibin and
6 then the power supply.

7 4. Press the start button on the timer. 'If a fast count rate is
8 observed; check for a light leak in the detector chamber. A
9 10-minute count should give about 20 counts. Note: Do not

10 have high voltage on with unnecessary light on photomultliplier
11 tube.

12 5. Allow the photomultiplier tube to stabilize for a period of
13 time, one hour or more is recommended.

14 6. Take a 10-minute count with no sample in the detector to obtain
15 a "dark" count. Record this figure, it should be about 2
16 counts per minute.

17 7. With the timer running, take a Lucas chamber that is ready for
18 counting and insert it into a sleeve of the detector chamber.
19 With your. other hand, reach in the second sleeve and take the
20 "sock" off of the Lucas chamber. Wipe the quartz window with a
21 Kleenex or Kim Wipe and place the Lucas chamber on top of the
22 photomultiplier tube. All the while, "keep an eye" on the
23 counter to check that a minimum of light reaches the PM tube
24 (indicated by a high count rate).

25 8. Set the timer for the desired counting time (a minimum of 10
26 minutes for low activity samples). Press the "stop," "reset,"
27 and "start" buttons on the timer and scalar in that order.

28 9. Record the data on the Lucas Chamber data sheets. For low
29 activity samples, you may want repeated counts.

30 10. Repeat Steps 7, 8, and 9 as necessary.

31 11. To turn the system off, the HVPS should be turned off first,
32 then the minibin.

33 CARE 'OF LUCAS CHAMBERS

34 Storage: When not in use, the Lucas chambers should be flushed with

35 nitrogen, helium, or some other nonradioactive gas and stored with the

36 "socks" on in the case provided. The zinc sulfide phosphor is "excited"

Final. Draft 12/18/81/rs
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(Continued)

1 SHORT DISCUSSION:
2 OF
3 RADON 226 (RADON) MEASUREMENT

4 When an atmosphere sample is collected through an 0.45 micron millipore

5 filter (or equivalent), the metallic radioactive decay products includ-

6 ing (radon daughters) will be collected on the millipore filter. Only

77 the radon will pass the filter and be collected in the flask..

8 After a sufficient amount of atmosphere has been passed through the

.9 Lucas chamber, the chamber will have essentially the same concentration

10 of radon as, the atmosphere. Closing the opening. to the Lucas chamber

11 prevents radon from entering or leaving the chamber.

12 Since radon is radioactive,: some of the radon will decay. Radon has a

13 half-life of 3.8.24 days; therefore,. the activity of the radon becomes

14 less with time. There are, however, several decay products of radon

15 which are also radioactive.. .The result of the process is'that, for a

16 period of time, the activity in the chamber increases rather than de-.

17 creasing as one would tend to expect. This increase in activity is

18 useful because it improves the sensitivity of the Lucas chamber.

19 The correction factors one must use as a function of time to correct the

20 count data back to the sampling time decrease rapidly during the first,

21 90 minutes. This rapid change will accentuate any errors in technique,

22 timing, or even the random statistical errors. The chambers should not

23 be counted during this time period if it can be avoided. The optimum

24 time to count the chambers is between 190 and 230 minutes. The correc-

25 tion factor after 36 hours is about 1.30825 (you add about 30 percent of

26 the counts).

27 Correction factors which differ significantly from 1.00 lead to larger
28 error bounds in the data.

Final Draft 12/18/81/rs
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ADDENDUM B
(Continued)

LUCAS CHAMBER DATA SHEET.

Page 5 of 5

Date : _ _ ; Analyst. : Location:

.omment .... Sampler ; Date.: .

Chambers arelcounted for __..... minutes.
.1 . -tay C E , ,,,e ,

Sita Chamber T" rime 4me Time Gross Count Net Count Activity

No NO (24 hr clock) (24 hr clock) (me) Counts Rate Count CFO (cpm) Eff (pCi/I)
(cpm)_ ._____ ) (cpm) Y i •__

1 _..

-'__I _

-l___'-I-_

______'__,_ ,'_.... ..__ ' ..... __ __ " "___ _ ,--- -
... .. - _,_

Elapsed Time =.(Start Counting'time - Sampling Time) + ½ Counting Time
*CF is the correction factor taken from elapsed time and Table 1.

Eff is efficiency of the Lucas Chamber (or Chambers)
Net Count = Gross Ct -Bkg.Ct
Adjusted Count =Net Count X CF
Activity = Adjusted Count/Eff.
EEf for Chamber #l : 0,564 ; #2 : 0.577 ; #3 : 0.608

.#4 : 0.598 ; #5 : 0.568 : #6 : 0.628

#R2DI: 0.949; #R2D2: 0.821; #R2D3: 0..778

#R2D4: 0.969; #R2D5: 0.745; #R2D6: 0.927
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-E GOVERNOR

*A• STATE OF NEW MEXICO George S. Goldstein, Ph.D.

aITi m ENVIRONMENTAL IMPROVEMENT DIVISIOSE AY
P.O. Box 968, Santa Fe, New Mexico 87503

4(505) 827-5271 LorryJ. Gordon. M.S.. M.P.H.
EU d l DEPUTY SECRETARY

Thomas E. 8aca.M.P.H., Director

RADIATION PROTECTION BUREAU

May 8, 1980

Mr. Todd Miller
Manager of Environmental OperaLtiore
United Nuclear Corporation
Church Rock Operations
P. O. Drawer QQ
Gallup, NM 87301

Dear Todd:

We have received your letter of.April 28, in which you reported the
results of eight air samples taken during March and April, 1980.

Until receipt of this letter, most thorium-230 results to date were
reported 5o be less Jan your lower limit of detection (LLD) of
.01 pCi/m (1 x 10-0• pCi/ml). The smimary of 23 samples presented
in your April 1, 1980 letter to Gerald Stewart, New Mexico Environmental
Improvement Division (NMEID), indicated that only five samples were
above the LLD.

In your April 28 letter, however, five of the eight reported air samples
were above tle thorium-230 LLD. In addition, the March 14, sample
at 0.1 pCI/m , is above the NMEID thorium-230 concentration limit of
.08 pCi/mr for unrestricted areas, and a March 15 sample is just
at that limit. These results, 3 combined with your previously reported
February 28 value of .09 pCi/m , may indicate that an upward trend-is
beginning to occur. In order to determine this, more intensive ard
sensitive air sampling is necessary.

I would like to comment on the thorium-230 levels your sampling
has measured. Your reported data are higher than results reported
by other groups in similar areas. For comparison, I am sending you
copies of results obtained by the U. S. Environmental Protection
Agency (EPA) for thorium-230 levels around the Jackpile Uranium Mine.
They were obtained from the EPA report Ambient Airborne Radioactivity
Measurements in the Vicinity of the Jackpile Open Pit Uranium Mine
New Mexico' (ORP/LV 79-2, January, 1979). Please note that background

EQUAL OPP G-88 -Y EMPLOYER



. .. ADDENDUM.C
(Continued)

Mr. Todd Miller
May 8, 1.980
Page 2

-.5 3
values for thorium-230 are as low as 8.1 x 10-5 p~i/m at Old Laguna.
The highest value obtained for Th-230 (.014 pCi/mr) collected from
February 27 to March 26 at the Jackpile Housing, was a factor of seven
less than the highest number you are reporting.

Such high Th-230 values must be further investigated by increased
sampling to determine if concentration limits are being complied with.
Additional sampling should include the following:

I. Monitoring of suspended material at three or more locations
along the Rio Puerco. One of these locations should be in
Gallup, and the other two at representative sites, such as
the 16 K- 340 and 16 K - 336 locations now being used.

2. Sensitivity and lower limit of detection for measurement
results should be in accordance with that required by Nuclear
Regulatory Commission Regulatory Guide 4.14.

3. In choosing sampling sites, conditions such as topography
and meteorology should be taken into account in order to
obtain a representative sample.

4.- •;Air sampling at Gallup should be continuous. Continuous
sampling should be performed at the other sites whenever
possible, and if not possible, should at least include
the time period from 12:00 to 16:00 Mountain Daylight Savings
Time for all days sampled.

5. Air concentrations of the following radionuclides should
be monitored:

natural uranium
thorium-- 230
radium-226
lead-210
polonium-210

6. The mass of collected material should be measured and the
total suspended particulate (TSP) load calculated.

7. The following information should be reported for each sample
to the NMEID:

a. Sampling site locations shown on U. S. Geological. Survey
(7; minute topographic) maps;
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Mr. Todd Miller
May 8, 1980
Page 3

b. Date, time of day, running time, and location at which each
sample was taken;

c. Measured air concentrations for natural uranium, thorium-
230, radium-226, lead-210, polonium-210 and TSP. Results
shall be reported as the measured value and its associated
standard deviation. Radionuclide data shall 3 be reported
in units of pCi/ml, and TSP in units of yg/ml.

d. Volume of air sampled, in cubic meters;

e. Specific activity of natural uranium, thorium-230,
radium-226, lead-210, and polonium-210 in the collected
TSP material, and the accompanying measurement standard
deviations. These data shall be reported in units of
pCi/gram;

f. Sample results should be obtained monthly at each location.
Filters taken at a particular location may be composited
to include periods no greater than one month. Results
for a particular month should be reported to the RMEID
by the end of the following month.

8. Air monitoring of clean-up crews for occupational exposures
should continue at a frequency of at least one three-hour
air sample per month.

9. Sampling along the Rio Puerco shall continue at this level
until it has been determined by the NMEID that airborne
radioactivity concentrations do not warrant further monitoring.

We are also concerned that the current dry condition of the south and north
cells of your tailings pile may result in increased air concentrations
of both radon-222 and airborne particulates. This should be investi-
gated by field sampling.

Sampling around your facility should conform with the operational
sampling program for mills described by the U. S. Nuclear Regulatory
Commission in Regulatory Guide 4.14 and the Generic Environmental
Impact Statement on Uranium Milling (NUREG-0511), table 10-3 with
the following modifications:

1. Air particulate sampling should also include a measurement
of the mass of collected material, and a calculation of the
total suspended particulate load. -
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May 8, 1980
Page 4

2. Surface and ground water sampling should include measurements of
pH, conductivity, total suspended solids, total dissolved solids,
and sulfate.

3. Data reporting should include the measurement value, the measurement
standard deviation, sampling date, sampling duration, sampling
site, and)in the case of air particulate samples, sample volume.

A copy of table 10-3 is enclosed for your convenience. The portions of this
program with which UNC is not in compliance should be implemented immediately
if possible.

This environmental radiation monitoring program is necessary to ensure that
UNC's environmental sampling is adequate to determine that concentration
limits given in Part 4 of the New Mexico Regujations for Governing the
Health and Environmental Aspects of Radiationarebeing met. The program
will apply only to the environmental radiological monitoringaround your
mill. Other UNC radiological and non-radiological monitoring responsibilities,

..such as for occupational radiation exposures or for exposures around yourmine backfill operation, are unaffected byý this program. Current monitoring
activities for these unaffected areas should continue in accordance with
your present sampling protocol..

UNC shall submit to the NMEID a written description of its environmental
radiation monitoring programs by June 15, 1980. This report shall include
a description of the types of samples being taken, sampling locations, sampling
duration, sampling frequency, analysis frequency, and parameters analyzed
for. Calibration schedules shall be submitted for equipment needing calibration.
The quality assurance program for both sampling and analysis, including inter-
laboratory comparisons, split and duplicate sampling, shall be described in
detail.

Those areas of the sampling programs described in the enclosed documents
with which UNC cannot immediately comply should be discussed and plans for
achieving compliance shall be presented. All elements of this monitoring
program shall be implemented by December 1, 1980.

UNC is currently developing an extensive groundwater monitoring program with
the review of the EID's Water Pollution Control Bureau. We are aware that
several requirements listed in the enclosed table may be satisfied by this
program. If UNC feels that a particular requirement is already being complied
with, it should so indicate in its June 15, 1980 report.

If you have any questions or comments, please do not hesitate to contact me
at 827-5271.

Sincerely,

Thomas E. Buhl
Program Manager
Surveillance and Field

Operations
G-91
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GOVERNOR

STATE OF NEW MEXICO George S. Goldstetn, PhD.

ENVIRONMENTAL IMPROVEMENT DIVISION 5ECRAPY
".O. Box 968, Santa Fe, New Mexico 87503

NT (505) 827-5271 LaryJ. Gordon. M.S.. M.P.H
.mmt Thomas E. Baca. M.P.H.. Director DEPUTY SECRETARY

RADIATION PROTECTION BUREAU

July 3, 1980

Mr. Thomas F. Bailey
Vice President
UNC Mining and Milling
P.O. Box 3951
Albuquerque,.NM 87190

Dear Mr. Bailey:.

This refers to theletters of June 18,. 1980 and June 24, 1980.from
Mr. H.J. Abbiss to Mr. Thomas E. Baca in which United Nuclear Corpo-
ration .(UNC) objected to the Environmental Improvement Division's
(EID) decision that UNC upgrade its present environmental radiation
monitoring program both at its Churchrock mill and along the Rio
Puerco.

Pursuant to.section 4-20.0 of the New Mexico Radiation Protection
Regulations, licensees are required to make or cause to be made
surveys to establish compliance with regulations. Under section
4-160A, licensees must maintain radioactive material concentrations
in releases to unrestricted areas below limits specified in Part 4,
Appendix A, Table II. Under 4-100B licensees are additionally re-
quired to maintain releases of radioactive materials to unrestricted'
areas, as well as radiation exposures, to as low a level as is
reasonably achievable (ALARA).

It should be noted. that monitoring is required by the regulations
not only when levels approach the concentration limits.*given in
Appendix A of Part 4, but also to establish compliance with the
ALARA concept. In addition, radiation measurements are required
to be representative, accurate, and precise, so that valid compar-
isons.with regulations can be made.

The present UNC monitoring program, which was outlined in Mr. Abbiss's
June 18, 1980 letter, does not provide satisfactory data in several
important areas. To take . example, radon-222 levels are reported
to be measured by a grab sample taken quarterly. As you know, radon-
222 concentrations show large diurnal variations. Daytime levels can

G-92
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July 3, 1980

be several times lower than nighttime values. If all radon grab
samples were taken during the day, average radon concentrations.
could be seriously underestimated. Measurements having this poten-
tial for systematic error are not satisfactory for determining
compliance with New Mexico Radiation Protection Regulations, as
required under Section 4-200.

UNC environmental monitoring for airborne particulates both around
the mill and along the Rio Puerco also has a large potential for
systematic .error. As discussed in Doctor Thomas Buhl's May 8,
1980 letter to Mr. Todd Miller., comparison of UNC's results with
other.measurements in the area, such as the Environmental Protection
Agency's study around the Jackpile Uranium Mine, suggests.that
representative samples have not been taken by. UNC. This conclusion
is further supported by EID air monitoring;In Gallup.

In view of the current situation at the Churchrock mill, it is
especially important that a more comprehensive sampling program be
implemented. This is due to the UNC's. interim operation using the
central pond area and borrow pits, as well as the present condition
of the north and south pond areas. The mill operating conditions
have changed significantly since the mill was licensed, and increased
emissions may have resulted..

So that the -requirements of section 4-200 are being met, UNC shall
comply with the following:

I. In order to adequately measure airborne radioactivity along
the Rio Puerco, UNC shall implement an air sampling program
by July 11, 1980 that shall contain, at a minimum, the following
elements:

1. Monitoring of suspended material at three or more locations
along the RioPuerco. One of these locations shall be in
Gallup, and the other two at representative sites, such as
the 16 K - 340 and 16 K - 336 locations now being used.

2. Sensitivity and lower limit of detection (LLD) for measure-
ment results shall be in accordance with that required by
Nuclear Regulatory Commission Regulatory Guide 4.14
(Revision 1).

3. In choosing sampling sites, conditions such as topography,
meteorology and proximity to the Rio Puerco shall be taken
into account in order to obtain a representative sample.
Final sampling site locations are subject to approval by
the EID. 1

4. Air sampling at Gallup shall be continuous. Continuous
sampling shall be performed at the other sites whenever
possible, and, if not possible,.shall at least include the
time period from 12:00 to 16:00 Mountain Daylight Savings
Time for all.days sampled, with samples being taken at
biweekly intervals.
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5. Air concentrations of the following radionuclides shall be
monitored:

natural uranium
thori um-230
radi um-226
lead-210
polonium-210

6. The mass of collected material from airfilters shall be
measured and the total suspended particulate (TSP) load
calculated.

7. The following information shall be reported for each sample
to the NMEID:

a. Sampling site locations, referenced on U.S. Geological
Survey ?7 1/2 minute topographic)maps;

b. Date and starting time, running time, and location at
which each sample was taken;

c. Measured air concentrations for natural uranium, thorium-
230, radium-226, lead-210, polonium-210 and TSP. Results
shall be reported as the measured value, its associated
standard deviation and LLD. Radionuclide data shall ýe
reported in units of pCi/ml, and TSP in units of pg/mi

d. Volume of air sampled, in cubic meters;

e. Specific activity of natural uranium, thorium-230,
radium-226, .lead-210, and polonium-210 in the
collected TSP material, and the accompanying measure-
ment standard deviations. These data shall be reported
in units of pCi/gram;

f. Sample results shall be obtained monthly at each location.
Filters taken at a particular location may be composited
to include periods no greater than one month. Results
for a particular month shall be reported to the NMEID
no later than the end of the following month.

8. Sampling along the Rio Puerco shall continue at this level
until it has been determined by the NMEID that airborne
radioactivity concentrations do not warrant further monitor-
ing.

II. UNC slhll take water samples monthly from the Rio Puerco at
-its prPsent monitoring location RWS-27. These samples shall,

be analyzed for total (dissolved plus suspended) concentrations
of the following parameters:

natural uranium
thorium-230
radi um-226
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5. Air concentrations of the following radionuclides shall be
monitored:

natural uranium
thorium-230
radium-226
lead-210
polonium-210

6. The mass of.collected material from air filters shall be
measured and the total suspended particulate (TSP) load
calculated.

7. The following information shall be reported for each sample
to the NMEID:

a. Samplin site locations, referenced on U.S. Geological
Survey.7 I/2.minute topographic)maps;

b. Date and starting time, running time, and.location at
which each sample was taken;

c. Measured air concentrations for natural uranium, thorium-
230, radium-226, lead-210, polonium-210 and TSP. Results
shall be reported as the measured value, its associated
standard deviation and LLD. Radionuclide data shall e
reported in units of pCi/ml, and TSP in units ofjg/rn

d. Volume.of air sampled, in cubic meters;

e. Specific activity of natural uranium, thorium-230,
radium-226, lead-210, and polonium-210 in the
collected TSP material, and the accompanying measure-
ment standard deviations. These data shall be reported
in units of pCi/gram;

f. Sample results shall be obtained monthly at each location.
Filters taken at a particular location may be composited
to include periods no greater than one month. Results
for a particular month shall be reported to the NMEID
no later than the end of the following month.

8. Sampling along the Rio Puerco shall continue at this level
until it has been determined by the NMEID that airborne
radioactivity concentrations do not warrant further monitor-
ing.

II. UNC s',1ll take water samples monthly from the Rio Puerco at
... its PrPsent monitoring location RWS-27. These samples shall.

be analyzed for total (dissolved plus suspended) concentrations
of the following parameters:

natural uranium
thoriurn-230
radium-226
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lead-210
polonium-210
sulfate

as well as pH, conductivity, and water temperature. Results
shall be reported to the EID beginning August 1, 1980, and at
3 month intervals thereafter..

III. In addition to monitoring along the Rio Puerco, UNC shall upgrade
its environmental monitoring around its Churchrock mill. UNC
shall submit a written description of this environmental
radiation monitoring program by August 8, 1980. For guidance
in designing an adequate monitoring system, U.S. Nuclear
Regulatory Commission Regulatory Guide 4.14 (Revision 1, April,
.1980), and Doctor Buhl's May 8, 1980 letter, should be consulted.
Upon approval of the monitoring program by the EID, UNC shall
immediately implement as many of its elements as possible.
All elements of the monitoring program shall be implemented by
December 1, 1980.

UNC's offer to cooperate to make sites and access available to the
EID for sampling purposes is appreciated. The EID is currently
increasing its monitoring around the Churchrock mill, and may contact
UNC in the future concerning its offer. UNC must realize, however,
that as a licensee it bears a responsibility to conduct its own
sampling program adequate to demonstrate that it is in compliance
with New Mexico regulations. Sampling performed by the EID around
the Churchrock mill does not relieve.UNC of its responsibility.

Sincerely,

Thomas E. Baca
Director

TEB:TEB.:ag

cc Bill Bennett
Ted Brough
Jerry Stewart
Henry May
Greg Eadie.
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GOVERNOR

STATE OF NEW MEXICO George S. Goldstein. Ph.D.
i ~~ENVIRONMENTAL IMPROVEMENT DIVISION 5C•R

P.O. Box 968, Santa Fa, Now Mexivo SM53I) - Lcwy J. Gordon M.S.. M.P.H.

iT(505) 827-5271 DEPUTY SEC1WEARY
Thomas E. Baca M.P.H., Director

ORDER

Order of this Division dated 16th of July, 1979, as amended
July 18, 1979, August 13, 1979, and October 23, 1979, rel-
ative to NewMexico Radioactive Material License No. NM-UNC-ML
is further amended to include the following additional require-
ment and condition.

6. The licensee shall immediately comply with the recommen-
dations and requirements for an adequate environmental
monitoring program contained in letter dated July 3, 1980,
Mr. Thomas E. Baca, NME.ID, to Mr. Thomas F. Bailey, United
Nuclear Corporation. -

Thomas E. Baca
Director

Dated at Santa Fe, New Mexico this day of 1980.
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APPENDIX H

ANALYTICAL PROCEDURE S

TABLE OF CONTENTS

Item Number
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H-I1
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References to Current Analytical Methods and Lowest
Limits of Detection

Gross Alpha and Beta Radioactivity in Drinking Water

lon-Exchange Separation--Lead-210 (former method)

Radiochemical Determination of Lead-210 (current
method)

Analysis of Polonium-210 in Soil and Air Filters
(current method)

Radium-226 in Drinking Water, Radon Emination Tech-
nique (current method)

Radium-228 and Thorium-230 methods (current method)
Reference only

Colorimetric Methods for Uranium Analysis (current
method)

Radium-228 in Drinking Water (former method)

Determination of Dissolved Ra-226 in water (former
method

Thorium-230 Procedure (former method)

Procedure for Uranium Analysis on Urine Samples
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REFERENCES TO CURRENT ANALYTICAL METHODS

Method 1 -

Method 2 -

"Colorimetric Determination of Uranium in Aqueous Solutions,"
Annual-Book of ASTM Standards, Part 31, p. 784 (1977).

Variations developed at ORNL and approved for UNC use by EPA-
Region VI letter of 12 July 79 to John Abbiss from Adlene
Harrison, Regional Administrator.

Percival, D. R. and D. B. Martin, "Sequential Determination
of Ra-226, Ra-228, Ac-227, and Thorium Isotopes in Environ-
mental and Process Samples," Anal. Chem., 46, p. 1742 (1974).

"Determination of Ra-226 and Th-230 in Mill Effluents," The
6th Annual Meeting on Bio-Assay and Analytical Chemistry,
TID-7616, USAEC, 1960, p. 149.

"Prescribed Procedures for Measurement of Radioactivity in
Drinking Water," EPA-600/4-80-032, USEPA/ORD/EMSL, Cincin-
nati, OH (August, 1980).

Harley, J. H., ed., EML Procedures Manual, HASL-300, Envi-
ronmental Measurements Lab, USDOE, New York, NY (1972).

Baratta, E. J.., E. S. Ferri, and T. C. Reavey, "Analysis of
Environmental Samples, Supplementary Chemical and Radiochem-
ical Procedures," Northeastern Radiological Health Lab Report
No. NERHL-65-4, Dept. HEW, Public Health Service, Winchester,
MA (1965).

Method 3 -

Method4 -

Method 5 - "Radiochemical Analytical Procedures
ronmental Samples," EMSL-LV-0539-17,
(March, 1979).

for Analysis of Envi-
USDOE/EMSL/LV, p. 49
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A

PARAMETER METHOD LOWEST LIMIT DETECTION

Gross Alpha

Gross Beta

Lead-210

Polonium-210

Radium-226

Radium-228

Thorium-.230

Uran ium

Method

Method

Method

Method

Method

Method

Method

Method

3

3

4

5

3

2

2

1

1.0 pCi/L

0.5 pCi/L

2.0 pCi/L

0.1 pCi/L

0.5 pCi/L

2.0 pCi/L

0.1 pCi/L

0.1 mg/l

(procedure has always been used)

(procedure has always been used)

(implemented 10/01/81)

(implemented 10/01/81)

(implemented 10/01/81)

(implemented 10/01/81)

(implemented 10/01/81)

(procedure has always been used)
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GROSS ALPHA AND GROSSBETA RADIOACTIVITY IN DRINKING WATER

1. Scope and Application

1.1 This method covers the measurement of gross alpha and gross beta
particle activities in drinking water. The method is a screening
technique for monitoring drinking water supplies for alpha and beta
particle activities according to the limits.set forth under the
Safe Drinking Water Act, PL 93-523, 40 FR 34324, and thereby
determining the necessity for further analysis.

1.2 The method is applicable to the measurement of alpha emitters
having energies above 3.9gmegaelectronvolts (MeV) and beta emitters
having maximum energies above 0.1 MeV.

1.3 The minimum limit of concentration to which this method is appli-
cable depends on sample size, counting system characteristics,
background, and counting time. The National Primary Interim
Drinking Water Regulations (NIPDWR) require a gross beta detection
Sim.it of 4 pCi/l, an alpha detection limit, of 1 pCi/l for compli-
ance-with Part 141.15(a) and a gross alpha detection limit of 3
pCi/l for compliance with Part 141.15(b).

1.4 Since, in this method for gross alpha and gross beta measurement,
the radioactivity of the sample is not separated from the solids of
the sample, the solids concentration is.very much a limiting factor'
in the sensitivity of the method for any given water sample.. Also,
for samples with very low concentrations of radioactivity such as
from drinking water sources, it is essential to analyze as large a
sample aliquot as is needed to give reasonable counting times in
meeting the required sensitivities (detection limits) indicated
above. The Regulations define sensitivity in terms of detection
limits Part 141.25(c) of the Regulations

1.5 The largest sample aliquot that should be counted for gross alphaactivity is that size aliquot which gives a. solids density thick-
ness of 5.mg/cm2 in the counting planchet. For a 2-.inch diameter
counting planchet (20 cm2 ), an aliquot containing 100 mg of
dissolved solids would be the maximum aliquot size for that sample
which should be evaporated and counted for gross alpha activity.
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1.6 When the concentration of total dissolved solids (TDS) is known for
a given water sample and the alpha background and the counting
efficiency of a given counting system are known, the counting time
that is needed.to meet the required sensitivity (3 pCi/l) can be
determined by equations given in Appendix C.

1.7 For the counting of gross beta activity in a water sample the TDS
is not as limiting as for gross..alpha.activity because beta
particles are not stopped in solids as-easily as are alpha
particles. Very often a single sample aliquot is evaporated and
counted for both gross alpha and gross beta activity. In that case
the sample aliquot sizewould be dictated by the solids limitations
for alpha particles. For water samples that are to be counted for
gross beta activity, equations in Appendix C can also be used to
determine the necessary counting time to meet a sensitivity for
gross beta activity (4 pCi/l required by NIPOWR).

1.8 Radionuclides that are volatile under the sample preparation
conditions of this method will not be measured. In some areas of
the countrylthe nitrated water solids (sample evaporated with
nitric acid present) will not remain at a constant weight after
being dried at 105oC for two hours and then exposed to the
atmosphere before and during counting. Other radioactivities may
also be lost. during the sample evaporation and drying at 105°C
(such as some chemical forms of radioiodine). Those types of water
samples need to be heated to a dull red heat for a few minutes to
convert the salts to oxides. Sample weights are then usually
sufficiently stable to give consistent counting rates and a correct
counting-efficiency can then be assigned. Soii radioactivities,
such as the cesium radioisotopes, may. be lost when samples are
heated to dull red color. Such losses are limitations of the test
method.

1.9 This method provides a rapid screening measurement to indicate
whether specific analyses are required. For drinking waters with
an extremely high solids content (>500 ppm), method 900.1 is
recomnended..

2. Suffmary of Method

2.1 An aliquot of a preserved drinking water sample is evaporated to a
small volume and transferred quantitatively to a tared 2-inch
stainless steel counting planchet. The sample residue is dried to
constant weight, reweighed to determine dry residue weight, then
counted for alpha and/or beta radioactivity.

2.2 Counting efficiencies for both alpha and beta particle activities
are selected according to the amount of sample solids from counting
efficiency vs sample solids standard curves.
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3. Sample Handling and Preservation

3.1 A representative sample must be collected from a free-flowing
source of drinking water, and should be large enough so that
adequate aliquots can be taken to obtain the required sensitivity.

3.2 It. is recommended that samples be preserved at the .time of collec-
tion by adding enough IN HNO 3 to the sample to bring it to pH 2
(15 ml IN HNO 3 per lite? of sample is usually sufficient.) If
samples Wre to be collected without preservation, they should be
brought to the laboratory within 5 days,. then preserved and held in
the original container for a minimum of 16 hours before.analysis or
transfer of the sample..

3.3 The container choice.should be plastic over glass to. prevent loss

due to breakage during transportation and-handling.

4. Interferences

4.1. Moisture absorbed by the sample residue is an interference as it
obstructs counting and self-absorption characteristics. If a
sample is counted in an internal proportional counter, static

.charge on the sample residue can cause erratic counting, thereby
preventing an accurate count.

4.2 Non-uniformity of the sample residue in counting.planchet inter-
.feres with the accuracy and precision of. the method.

4.3 Sample density on the planchet area should be not more than 5
mg/cm2 for gross alpha and not more than 10 mg/cm2 for gross
beta.

4.4 When. counting alpha and beta particle activity by a gas flow
proportional counting.system, counting at the alpha plateau
discriminates against beta particle activity, whereas counting at
the beta plateau is sensitive to alpha particle activity present in
the sample. This latter effect should be determined and compen-
sated for during the calibration of the specific instrument being
used.

.5. Apparatus -. See Appendix D for details and specifications.

51.1 Gas-flow proportional counting system, or

5.2 Scintillation detector system

5.3 Stainless steel counting planchets

5.4 Electric hot plate

5.5 Drying oven
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5.6 Drying lamp

5.7 Glass desiccator

•5.8 Glassware

5.9 Analytical balance

6.. Reagents

All chemicals should be of "reagent-grade" or equivalent whenever they
are commercially available.

6.1 Distilled or deionized water having a resistance value between 0.5and 2.0 megohms (2.0 to 0.5 micromhos)/cm at 250c.

6.2 Nitric:.acid, IN: Mix 6.2 ml 16N HN0 3 (conc.) with deionized or
distil led wate ..and di lute to TUO ml.

7. Calibrations

7.1 For absolute gross al.pha and gross beta measurement, the detectors
must be calibrated to obtain, the ratio of count rate to disinte-
gration rate. Americium-241 (used for alpha activity in the
collaborative test of this method) has higher alpha particle energy
(5.49 MeV) than those emitted by the naturally occurring uranium
and. radium-226 radionuclides but is close to the energy of the
alpha. particles emitted by naturally occurring thorium-228 and
radium-224. Standards should be prepared in the geometry and
weight ranges to be encountered in these gross analyses. "It is,
therefore, the prescribed radionuclide for gross alpha calibra-
tion. NBS or NBS-traceable americium-241 is available from
Standard.Reference Materials Catalog, NBS Special Publications 260,
U.S. Department of Commerce (1976), and from Quality Assurance
.Branch, EMSL-LV, P.O. Box 15027, Las Vegas.,. Nevada 89114.

7.2 Strontium-90 and cesium-137 have both been used quite extensively
as. standards for gross beta activity. Standard solutions of each
of. these radionuclides are readily available. Cesium is volatile
at elevated temperatures (above 4500C). Some water supplies have
dissolved solids (salts) that, when converted to nitrate salts, are
quite hygroscopic and need to be converted to oxides by heating to
red heat. to obtain sample aliquots that are weight-stable. Sample
weight stability is essentialto gross alpha and gross beta
measurements to ensure the accuracy-of the self-absorption counting
efficiency factor to be used for the samples. Strontium-90 in
equilibrium.with its.daughter yttrium-90 is the prescribed
radionuclide for gross beta. calibrations.

7.3 For each counting instrument to be used, the analyst should prepare
separate alpha and beta particle self-absorption graphs showing
water. sample residue weight (mg) v.s the efficiency factor
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(dpm/cpm), using standard alpha-and beta emitter solutions and tap
water. For the alpha graph standard, alpha activity is added to
varying size aliquots of tap water, such that the aliquot residue
weight is varied between 0 and 100 mg (for a 2-inch counting
planchet). A similar graph is prepared with standard beta activity
and tap water aliquots, varying the residue weight between 0 and
300 mg (for a 2-inch planchet). If it is planned to use water
sample aliquot volumes that always contain 100 mg of dried water
solids, then only the efficiency factor for that residue weight
needs to be established.

7.4 Tap water aliquots with added americium-241 or strontium-90
standard, should be acidified with a few ml 16N HNO 3 , evaporated
to a small volume in a beaker on a hot plate, transferred quanti-
tatively in 5 ml portions or less to a tared counting planchet,
evaporated to dryness, and finally dried at 105 0C for 2 hours (or
flamed to a red heat if dried solids appear to be noticeably
hygroscopic). Weight-stable aliquot residues should then be alpha
and/or beta counted until at least 10,000 total counts have been
accumulated. A single set of reference standards prepared in this
way can be used for each counting instrument for separate graph
preparations and can be stored for reverification whenever needed.

8. Procedure

8.1 Transfer to a beaker an aliquot of a water sample of a volume size
that contains no more than 100lmg (for alpha only or alpha and beta
determination) or 200 mg (for beta only determination) of total
water solids. Evaporate the aliquot to near dryness on a hot
plate. If water samples are known or suspected to contain chloride
salts, those chloride salts should be converted to nitrate salts
before the sample residue is transferred to a stainless steel
planchet (Chlorides will attack stainless steel and increase the
sample solids and no correction can be made for those added
solids). Chloride salts can be converted to nitrate salts by
adding 5 ml portions of 16N HNO 3 to the sample residue and
evaporating to near dryness. (Two treatments are usually
sufficient.) Add 10 ml 1N HNO 3 to the beaker and swirl to
disso-lve the residue. Quantitatively transfer the aliquot
concentrate in small portions (not more than 5 ml at a time) to a
tared planchet, evaporating each portion to dryness.

8.2 Dry the sample residue in a drying oven at 105 0C for at least 2
hours; cool in a desiccator; weigh; and count. Store the sample
residue in a desiccator until ready for counting.

8.3 Some types of water dissolved solids, when converted to nitrate
salts, are quite hygroscopic even after being dried at 105 0C for
two hours. When such hygroscopic salts are present with samples
that are put into an automatic counting system, those samples gain
weight while they are waiting to be counted and inaccurate counting
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data result. *When there is evidence of hygroscopic salts in sample
counting planchets, it is recommended that they be flamed to a dull
red heat with a Meeker burner for a few minutes to convert the
nitrate salts to oxides before weighing and counting.

8.4 Count for alpha and beta activity at their respective voltage
plateaus. If the sample is to be recounted for reverification,
store it in a desiccator.

Note: As long as counting chambers are capable of handling the
same size planchet, alpha and beta activity can be
determined at their respective voltage plateaus in the
designated counting instruments. Keep planchet in the
desiccator until ready to count because vapors from moist
residue can damage detector and window and can cause
erratic measurements. Samples may be counted for beta
activity immnediately after drying; but alpha counting
should be delayed at least 72 hours until equilibrium has
occurred. If the gas-flow internal proportional counter
does not discriminate for the higher energy alpha pulses
at the beta plateau, the alpha activity must be sub-
tracted from the beta plus alpha activity. This is
particularly important for samples with high alpha
activity.

9.. Calculations

9.1 Calculate the alpha radioactivity by the following equation:

Alpha (pCi/liter) = A x 1000- 2.22 x C- x •v7

where:

A = net alpha count rate (gross alpha count rate minus the
.background count rate)at the alpha voltage plateau,

..C = alpha efficiency factor, read from graph of efficiency
versus mg of water solids per cm2 of planchet area,
.(cpm/dpm),

V volume of sample aliquot, (ml),and
2.22 = conversion factor from dpm/pCi

9.2 Calculate the beta radioactivity by the following equations:

9.2.1 If there are no significant alpha counts when the sample is
counted at the alpha voltage plateau, the beta activity can
be determined from the following equation:

Beta (pCi/liter) = B x 1000
2=2.22'x D x V
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where.:

B = net beta count rate (gross count rate minus the back-
ground count rate at the beta voltage plateau),

D = beta efficiency factor, read from the graph of
efficiency versus mg of water solids per cm2 of,
planchet area, (cpm/dpm),

V= Volum• of sample aliquot, (ml), and
2.22 = conversion factor from dpm/pCi

9.2.2 When counting beta radioactivity in the presence of alpha
radioactivity by gas-flow proportional counting systems (at
the beta plateau) alpha particles are also counted. Since
alpha particles are more readily absorbed by increasing
sample thickness than beta particles, the alpha/beta count
ratios vary with increasing sample thickness. Therefore, it
is necessary to prepare a calibration curve by counting

-standards containing americium-241 with increasing thickness
"of solids on the alpha plateau and then on the beta plateau,.
plotting the ratios of.the two counts vs density thickness.
'The alpha amplification factor (E) from that curve is used to
correct the amplified alpha count on.the beta plateau. When
significant alpha activity is indicated by the sample count

•at the alpha voltage plateau, the beta activity of the sample
can be determined by:.counting the sample at the beta voltage

.:plateau and calculating the activity from the following
equation:,

Beta (pCi/liter) (B AE) xi0002.22X xOUx V

where:
B = (as defined above)
D = (as defined above)
A = (as defined above).
E = alpha amplification factor, read from the graph of the

ratio of alpha counted at the beta voltage/alpha
counted at the alpha voltage vs sample density
thickness,. and

V = volume of sample aliquot, (ml), and
2..22 = conversion factor from dpm/pCi.

9.4- Errors.associated with the results of the analysis should also be
reported. (See Appendix B for error and statistical calculations).

10. Precision and Accuracy

10.1 In an interlaboratory collaborative test of the method, three
sets of samples were analyzed by 18 laboratories for gross
alpha and gross beta activity. The-samples were prepared with
dissolved water solids with known additions of americium-.241
for gross alpha.and cesium-137 for gross beta activity.
Sample series A contained only americium-241 radioactivity,
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series B contained only cesium-137 radioactivity, and series C
contained both americium-241 and cesium-137 radioactivities.
Participating laboratories were supplied with standard solu-
tions of-americium-241 and cesium-.137 and blank solution of
dissolved water solids for preparing sample self-absorption
curves.

10.2 The gross alpha data from two laboratories was rejected for
the statistical analysis because their sCores in the ranked
results of the laboratory averages were out of the acceptable
range for I laboratories. The gross beta data from 3 labor-
atories were rejected for the statistical analysis for the
same reason.

10.3 The coefficients of variation for the combined within-
laboratory precision for gross alpha analysis of theL3 samples
ranged from 7.4% to 12.2%. The coefficients of variation for
the precision of the method between laboratories ranged from
11.5% to 14.6% for gross alpha analysis for the 3 samples.

10.4 The coefficients of variation for the combined within-
-laoratory precision for gross beta analysis for the.3 samples
ranged from 3.5% to 5.2%. The coefficients of variation for
the precision.between laboratories for gross beta analysis for
the 3 samples ranged from 3.5% to 7.5%. The coefficients of
variation for the total'error between laboratories based on a
single analysis ranged from 5.9%.to 8.3% for gross beta
analysis of the 3 samples.

10.5 In the statistical test to detect method bias the calculated
values for "t" were well below the specified critical value
for "t" for both gross alpha and gross-beta analysis, indica-
ting no bias in the method. Also, a comparison of the known
values to the grand average values shows a deviation of less
than 10% for alpha activity for the 3 samples. The same
comparison for beta activity shows a deviation of less than 2%
for.each .of the 3 samples.

10.6 Whenever the same radioisotopes are present in standards and
samples, acceptable accuracy of measurement of alpha and beta
activities would be expected. Whenever different radio-
isotopes are present in standards and samples,.especially when
significantly different particle energies are involved, then
:any measurement of gross alpha and gross beta activity in the
sample will .only be an estimation of the true activities.
Such an estima t ion can only serveto indicate the need for
more specific analyses.
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10N-EXCHANGE $ F.PARATION

This procedure is for the determination of lead 210 and bismuth 210

in a dissolved ash. It has been avplied to the determination of these

nuclides in ashed samples of bone, tobacco, food, and other biological

materials.

Princinle of Method

Lead and bismuth carriers are added to the dissolved ash, and the

solution is passed through an anion-exchange resin column. The lead and

bismuth are adsorbed onto the resin. The lead is eluted 'Lir.st with dilute

hydrochloric acid, and then bismuth is eluted with dilute sulfuric acid.

Tnhe bismuth is precipitated as the oxychloride, which is counted for the

beta activity of bismuth .210.

Lead is precipitated as the sulfide, dissolved in hydrochloric acid,
.and .aain. adsorbed onto the anion resin. it is zhen eluted vit" dilute

hydrochloric acid and precipitated as the chromate. The lead chromate is

counted for beta activity to follow the decay of lead 210 to. bismuth 2--0.

Reagents

acetic acid, CH3COOH: glacial (17N)

&-x.•onh,• hydroxide, NH4 0H: concentrated (15N)

anion-exchan.e resin: fo wex 1-XS (CI form, 50-100 mesh)

carrier solutions:

Bj+.Sas bismuth oxide, Bi 203 : 15 mg Bik+ Der m.1
___2 as lead nitrate, Pb,,-03 ) 2 : 20 mg pb+2. per ml

ethyl alcohol, C2HsOH: absolute (1005)

hydrochloric.acid, HCI: concentrated (12N), 6N, 1.811, 0. 1N, 0. 05:

hydrcgen sulfide, H-)S: gas

o dichhrcnte, .K2Cr 207 : IN
sulfuric acid, H2S0• : 2N,
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A=aratus
anion-exchange system: a glass column, 10 - in diameter and 30 cm

in length, having a. coarse fritted glass disk or glass-wool plug

above the stopcock. T.enty ml of the DoVex 1-X8 resin are placed

in the column and washed with 1.811 HC! prior to use.

desiccator

stainless steel suction-'filtration apparatus (Tracerlab)

ProjEedure

1. Dissolve the'weighed sample cf ash in a minimum volume of 61? HC. To

the dissolved ash, add 1.0 ml each of bismuth and lead carrier solu-

tions, and dilute to 400 ml.

[Note: The solution should be 1.8N HC1 after dilution.)

2. Pass the solution over the anion-exchange resin at a flow rate of

approximately 2 milliliters per minute (mJ/min) Collect the effluent

in an 800-ml beaker.

3. Pass 125 ml of 0.O51; HC1 over the resin at 2 ml/min to elute the lead,

and cobine this solution with the effluent from Step 2. RECORD Tia

MIDPOinT OF THE ELUTION PERIOD AS, THE BEINNI•IG OY BTS!,rUTH 210 DECAY.

4. Pass 150 ml of 2N H2S0 4 through the colur.n to elute the bismuth.

Collect the eluate in a: 4 00-ml beaker.

[Note: Process the column for re-use in Step 14 by passing 1.8N HCI

through it at 2 ml/min until the pH of the effluent reaches 2.)

5. Using a pH meter, adjust the eluate to pH 5 by adding concentrated 1H-

Add 2 ml of &T HqC1, and dilute to 350 ml with distilled water. Digest

the bismuth oxychloride precipitate on a hot plate for 30 minutes.

6. Place a 2.4-cm diameter glass fiber filter onto a stainless steel

planchet, and weigh together. Place the filter in the filtration

apparatus.

7. Filter the solution. Wash the precipitate with hot distilled water.

CozDlete the wash with 10 ml of absolute ethyl alo.hol.

z. Carefully place the filter back onto the st-ain2less steel planchet, and

dry. in.an oven at 1100. C.for.30-ninutes. 'Coc iin a desiccator, and

reweigh the planchet and filter with the rrec4.itate. Calculate the

chenical yield of bismuth by dividing the veight of the precipitate by the

-eight of bismuth oxychloride [BiCCl] which s-oud be obtained fromn 2 t.

oV carrier solution.
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.9. Transfer the filter to :n arFrzpriate Counting dish or planchet, *:.ý

ccunt for the beta activity of bismuth 210 in a low-background be.-,.

counter.

10. Usir.g a pH meter, add concentrated :H 4OH to the lead solution from

Step 3 to bring the pH to 7. Then add 8 ml of concentrated HC1, an.d

dilute to 1 liter.

[Note: The solution is now 0.11; HCl.]

11. Heat the. solution on a hot plate, and slowly pass H2 S gas through the

solution for several minutes to orecititate lead' sulfide [PbS]. Filt.2r

the solution through a glass fiber filter, using a Buchner funnel.

Wash the precipitate with distilled water.

12. Place a 100-l I beaker under the funnel, and dissolve the precipitate

into the beaker by passing a ininiaum amount of warti 6N• HCl through the

filter. Evaporate the filtrate to dryness.

13. Dissolve the residue in. 20 ml of. 1. !8 HCl, and filter the solution

through Vhatman No. 54. filter tamer. Wash the filter paper and

contents. with l.8N HC1; then discard the filter paper.

14. Pass the filtrate over the regenerated anion-exchange resin at a flow

rate of apprcximately 2 mI/min. Wash the resin with 60 ml of !.811 HC!,

and discard the effluent and wash solutions.

15. Pass 150 ml- of 0.05!WHCI through the column to elute the lead, collecting

the eluate in a 250-m- beaker. RECOM TIHE TIi.7 AS THE BEGIIfNING OF

BISMUJTH 210 IN-GWTH.

16. Add 1 ml of glacial acetic. acid, and using a pH meter, adjust the pH

to 5 with concentrated iH 4 0H. Heat the solution to boiling, and add

I ml of ..O• notassi~um dichromate.

17. Place a 2.h-cm diameter glass fibe- filter onto a stainless steel

planchet., and weigh together. Place the filter into the filtration

apparatus.

18. Filter the solution,, and wash the precipitate with distilled water and

finally with 10 ml of abso!ute ethyl alcohol.

19. Careftllly lace the filter back onto the stainless steel planchet, and

dry. in.- an oven at .110 C for 30 minutes.

20. Cool in a desiccator, and reweiLgh the planchet and ap-er with the precipi

tate. Calculate the chemical yield of leaad by dividing the weight of

the -precitate by t~he -wei-ht of 1zad dichrcmate [PbCr 207) which should
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be obtained from 1.0 ml of lead carrier solution.

21.. Transfer the filter paper to an appropriate counting dish. Count in

a low-background beta counter at 2- to 3-day intervals over, a period:.

of two weeks to follow the ingrowth of bismuth 210 from the lead 210.

Interference from other bismuth isotopes can then be removed mathe-

matically because of their different half-lives ( 2 1 0Bi --5 days;.
2 1 Bi .20 minutes).

Calculations

bismuth 210 activity (pCi) = A
B xC xD

where A = net count rate of bismuth 210 (c-m) (from Step 9]

B = counter efficiency for counting bismuth 210 as bismuth

o2ychloride mounted on a glass fiber filter (cpm/pCi)

C = recovery of bismutvh carrier [Step 8]

D = correction factor e' t for bismuth 210 decay, where t

is the time fro midpoint of the elution period [Step .3]

to the time of counting [Step 9)

A
lead 210 activity (pci) = B C × D

.where A = net count rate of bismuth 210 (cp=) [from Step 21]

= counter efficiency for. counting bismuth 210 as bismuth-lead

chromate mounted on a glass fiber filter (cpm/pCi)

C = chemical yield of lead

D = correction factor I-e"t for insrowth of bismuth 210,

where t is the time from the second elution of lead from

the col-m'n [Step 15) to the time of counting

H-16



H-3
(Continued)

Reference.

Baratta, E. J., E. S. Ferri, and T. C. Reavey. Analysis of

Environmental Samples., Siipplementary Chemical and Radiochemi*c0l

Procedures. Northeastern Radiological Health Laboratory Report

No. .hmpL.-65-4, U.S. Departzent of Health, Educaticn and Welfare,

Public Health Service, Winchester (1965)
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RADIOCHEMICAL DETERMINATION OF LEAD-210*

Principle Method used 9/81-Present

This method is based on the solvent extraction of a lead bromide complex into
Aliquat-336.. Lead-210 is isolated from most interferences. Its daughter bismuth-210
is separated from le-ad-210 and the beta activity is measured radiometrically after
ingrowth.

Scope

The method is applicable to samples of bone, food, urine, , blood, air and..
water.

Special Apparatus

.1. Atomic absorption spectrophotometer.

•2. Aluminum foil - 7.2 mg/cm2 .

.3. Rings and discs - See SPECIFICATION G-01.

4. Mylar film - See SPECIFICATION G-03.

5. Teflon filter holder - See SPECIFICATION G-09.

6. Combination hmagnetic stirrer and hot plate.

Special Reagents

1. Aliquat-336 (Methyltricapryl-ammonium chloride), General Mills Chemical Co.
30 volume percent in toluene and washed twice with an equal volune of 1. 5M
hydrobromic acid.

2. Hydrobr6mic acid 48%.

3. Hydrobromic acid 3.OM - 340 ml Hir 48%/liter of water.

4. Hydrobromic acid 145M - 170 ml H3r 48%/liter of watcr.

5. Hydrobromic acid 0.1M - 10 ml IIBr 48%/liter of water.

6. Tolucne

* Based on. Petrow, 11.0. and A. Cover, "Direct Radiochemical Determination of

Lead-210 in Bone", Anal. Chem. 37, 1659 (1965)
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7. Standard lead solution - 1000 ppm.

8. Lead carrier :20 mg Pb/mil- 32 g Pb(N0 3 ) 2 /liter 1:19 HNO 3 .

9. Bismuth carrier : 10 mg Bi/ml - 23.2 g Bi(N0 3 )3 • 5H20/liter 1:19 HNO 3 .

SAMPLE PREPARATION

Water

1. To daily collections of 20 liters of tap water, add 1 ml of lead carrier and 100 ml

nitric acid and evaporate to about 100 ml.

2. Add 100 ml of nitric acid and transfer to a 400 ml beaker. Complete the dis-

solution of organic material and evaporate to dryness.

3. Add 100 ml of 3M hydrobromic acid, heat, cool., and proceed with DETERMINATION.

Urine,

1. Transfer 2000 ml of urine to a 3000 ml beaker and add 1 ml of lead carrier.

2. Destroy most of the organic r.ater.a! by carefully heating with nitric acid. Hydrogen
peroxide can be used to complete the oxidation of organic material.

3. Transfer the sample to a 400 ml beaker and evaporate to dryness.

4. Add 100 ml of 3. 0M hydrobromic acid, heat, cool, and proceed with

DETERIMNTION.

Feces and Blood

1. Add 1 ml of lead carrier to the blood sample or to a 24 hour feces in a 1000 ml

beaker.

2. Oxidize all organic material by carefully heating with nitric acid, and finally

with hydrogen peroxide.

3. Transfer the sample to a 400 ml beaker and evaporate to dryness.

4. Add,100 mlof 3M hydrobromic acid, heat, cool and proceed with DETERMINATION.
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Bone

1. Add I ml of lead carrier to 20 g of bone ash in a 400 ml beaker.

2. Dissolve the ash in 100 ml of 31\1 hydrobromic acid, heat, cool and proceed with
DETERNIŽM1ATION.

Air Filter

I. Add 1 ml of lead carrier to the air filter in a 600 ml beaker and destroy the filter
with nitric acid and hydrogen peroxide.

2. Evaporate the sample to dryness, cool, and add 100 ml314 hydrobromic acid.
Heat the sample, cool, and proceed with DETERMINATION.

Food

Where possible, food samples suchas whole milk, meat, seafood, fresh fruit,
poultry, eggs, fresh vegetables, potatoes, baker products, canned fruit, andcanned.
vegetables :should be freeze-dried prior to dissolution with nitric acid. Fruit juices,
macaroni, dry beans, flour and powdered milk can be prepared by directly dissolving
in nitric acid and hydrogen peroxide in a large beaker with magnetic stirring on a
combination magnetic stirrer and hot plate:. In either case, add 1 ml of lead carrier
immediately after the first nitric acid addition. The final sample volume can be
transferred to a 400 ml beaker and evaporated. Add 100 ml 31M hydrobromic acid,
heat, cool and proceed with DETERMINATION.

DETERMDIATION

1. Transfer the 3MI hydrobromic acid solution to a 250 ml separatory funnel containi-
ing 75 nil of Aliquat-336.

2. Shake for 30 seconds, Let separate and discard the aqueous phase.

3. Wash the organic phase three times with 50 ml portions of 0. iM hydrobromic
acid and discard all washes.

4. Strip the lead from the organic phase by shakhig twice for 30 scconds with 50 ml
portions of HIC.

5. Combine the strip solutions, in a 400 ml beaker and add 100 ml of IINO3 .
Let sit overnight.

6.. Wait for any rcaction to subside and heat gently tutil the organic residue is
destroyed.. Reduce volume to 25 ml.
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First lilking

I. Add 1 ml of bismuth carrier and transfer the sample to a 40 ml centrifuge tube.

2. Adjust pH of the sample to 8 with NH 4 OH.

3. Heat the sample with stirring in a hot water bath.

4. Cool and centrifuge. Discard the supernate.

5. Dissolve the precipitate with 5 drops of HCd

6. Add 40: ml water and heat with constant stirring.

7. Cool, centrifuge and reserve the supernate in a 250 ml beaker.

8. flepeat steps 5-7 twice more, combining the supernates. Discard the pre-
cipitate. (Record the time and date for ingrowth of bismuth-210)

9. Add I ml of bismuth carrier and 3-5 ml of HCI to the combbned supernates.
Reduce the volume to less than 100 ml.

10. Cool, transfer to a 100 ml volumetric flask and bring to volume.

11. Dilute I ml of sample to 10 ml in a 10 ml volumetric flask.

12. Determine the recovery of lead carrier by measuring the sample in the 10 ml
volumetric flask on an atomic absorption spectrophotometer at 283 rmu. (The
calibration curveshould have a working range of 0-50 ppm)

13. Allow 2-3w•veeks for ingrowth of bismuth-210 into the main portion of the sample
(step 10).

Eecond.Vilking

1. Transfer the solution from the 100 ml volumetric flask to a 250 ml beaker and
evaporate to abo.it 15 ml.

2. Transfer to a 40 ml centrifuge tube and adjust the pH to 8 with NH 4 OH. Centrifuge
and discard the supernate.

3. Dissolve the precipitate with 5 drops of HCl and bring volume of sample to 40 ml
wittl water.. (RZecord the time and date for decay of bismuth-210)
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4. Heat with constant stirring in a hot water bath. Cool and centrifuge. Reserve
the supernate for additional lead-210 analysis.

5. Dissolve the precipitate with 5 drops of HCI and dilute to 40 ml with water.

6. Heat in a hot water bath with constant stirring. Cool and centrifuge. Combine

the :upeinate with that from step 4.

7. Dissolve the precipitate with 5 drops of HCI. Dilute with 40 ml of water.

8. Heat in a hot %vater bath with constant stirring. Cool, filter with suction on a
weighed 2.8 cm #42 Whatmar filter paper using a Teflon filter holder.

9. Wash the precipitate with water and alcohol and dry the paper and precipitate
for 30 minutes at 110oC.

10. Cool and reweigh to determine weight of IiOCI precipitate.

11.. Mount with plastic ring and disc, covering the sample with aluminum foil
(7.2 mg/cm 2 ) and Mylar film.

12. Count with a low background beta counter. (Record the time and date for decay
of bismruth-210)

13. Standardize the counter with a known amount of Pb-210 from which Bi-210 has
been separated and prepared in the same way as the sample.

CALCULATION

The Pb-210 disintegration rate is calculated using the following formula:

RsY Y2E

dpm of'Pb-210 =
GD

where Rs =.net counting rate of sample

Y1 = recovery factor for lead carrier

Y= recovery factor for bismuth carrier

E counter efficicncy factor

G =:growth factor (growth of Bi-210 from first milking to final milking)

,D = decay factor (decay of Bi-210 from final milldng.to time of counting)
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LIMIT OF DETECTION

1 2

Counter Efficiency
Counter Back-.growid
Yield
Blank

LLD (400 min.)
LLD (1000 min.)

(%)
(cpm)

(cpm)

(dpm)
(dpm)

35
0.3

80 80

0.5 0.4
0.3 0.3

I : Pb-210 separation, Bi-210 ingrowth, Bi-210 separation

2 - Bi-210 separation only
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ANALYSIS OF POLONIUM-210 IN
SOIL AND AIR FILTERS

(Current method)

1. Principle

Ii Samples are decomposed by digestion with hydrofluoric acid and ni-
tric acid in the presence of lead carrier and a polonium-208 tracer.

Polonium is co-precipitated with lead sulfide from a dilute acid solution sepa-
rating it from calcium, iron and other interferences. The sulfide precipitate
is dissolved in dilute hydrochloric acid and polonium is spontaneously depos-
ited on a nickel disk. Polonium-210 and the polonium-208 tracer are measured
by alpha spectrometry.

2. Application

2.1 :This method is appropriate for the analysis of up'to 1 gram of soil
or one 10-cm (4-inch) diameter glass-fiber air filter.

3. Range

3.1 This method is designed to detect environmental levels of activity
approachingA0.02 picocurie per sample. To avoid possible cross-con-

taminationand contamination.of the alpha detectors, sample activities should
be limited to 25 picocuries or less.

4. Interferences

4.1 Samples containing extremely high levels of polonium-210 will result
in invalid analyses by interfering with the determination of the polo-

nium-208 tracer recovery. Samples should be screened by gross alpha counting
to determine the proper sample aliquot.

5. Lower limit of detection

5.1 The lower limit of detection* (LLD) is defined as the smallest con-
centration of radioactive material sampled that has a 95% probability

of being validly detected.

3.29 S
0

LLD 2.22 x E'x S

* HASL Procedures Manual, J. H. Harley, editor, pages D-08-01/12, August 1977.
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where 3..29 K +K

K = the value for the upper percentile of the standardized
CL normal variate corresponding to the preselected risk

for concluding falsely that activity is present (a)
0.05

K corresponding value for the predetermined degree of
confidence for detecting the presence of activity
(l-0) = 0.95

S estimated standard error for the net sample activity
0

2.22 = dpm/pCi
E = fractional counting efficiency
S = sample size.

5.2 The sensitivity for an analysis is propoftional to the actinide yield,
the counter efficiency, and the length of alpha count. The sensitiv-

ity for an analysis having a 100% yield and employing a 1000-minute count on a
counter having a counting efficiency of 0.120 cpm/dpm is 440 counts/picocurie.

6. Precision and accuracy

7. Shipment and storage of samples and sample stability

7.1 Samples should be analyzed as soon as possible after collection to
,avoid appreciable decay or ingrowth of the relatively short-lived

polonium-210 in the sample, depending on its state of equilibrium, with its
parent lead-210.

8. Reagents

8.1 Ammonium hydroxide, concentrated (14N): Reagent grade.

8.2 Ammonium hydroxide, (I.4N): With stirring, add 100 ml concentrated
ammonium hydroxide to 800 ml of distilled water. Dilute to 1000 ml.

8.3 Citric acid, (40% w/v): Dissolve 40 g of reagent grade citric acid.
in 100 ml of distilled watdr.

8.4 Ethyl alcohol, (95%): Reagent grade.

8.5 Hydrochloric acid, concentrated (12N): Reagent grade.

8.6 .Hydrochloric acid, (0.5N): Add-42 ml of 12N reagent grade, hydro-
chlovic acid to 900 ml of distilled water. Dilute to 1000 ml with

distilled water.

8,7 Hydrofluoric acid, concentrated (48%): Reagent grade.

8.8 Hydroxylamine hydrochloride (50% w/v): Dissolve 100 g of reagent
grade hydroxylamine hydrochloride in 100 ml of distilled water.

8.9 Lead carrier, (10 mg/ml): Dissolve 1 g of lead nitrate. (Pb(N03)2)
in"100 ml 4N nitric acid.

8.10 Nitric acid, concentrated: (16N): Reagent grade.

8.11. Polonium-208 tracer:. 5 pCi/ml in 4N nitric acid.
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•.l2 Thioacetamide, (10% w/v): Dissolve 50 g of reagent grade thioaceta-

mide in 500 ml of distilled water.

9. Apparatus

9.1 Alphk spectrometric analyzer: A counting system consisting of a
multichannel analyzer, biasing electronics, a printer, a vacuum

pump and silicon surface barrier detectors operated in vacuum chambers.

9.2 Caps: Black resin, Poly-Seal liner, 22-mm GCCI thread design.

9.3 Centrifuge tubes: 50-ml, disposable.,

9.4 Centrifuge

9.5 Deposition cells with 1.91-cm (3/4-inch) polished nickel disks.

9.5.1 Cut a 1.43-cm (9/16-inch) hole in the bottom of the polyethylene
vial with a sharp cork borer. Improve the seal by abrading the

threaded end with wet #320 waterproof emery paper held against a flat surface.
Finish with wet #600 emery paper.

9.5.2 Remove the poiyethylene liner from a 22-mm.Poly-Seal cap.

9.5.3 Cut a 1.91-cm (3/4-inch) disc from 0.079-cm neoprene sheeting with
X cork borer or a die. Plate the disc in the cap.

9.5.4 Cleaning

9.5.5 completely immerse the body of the cell in dichromate-sulfuric acid
cleaning solution for 2 to 3 hours. Rinse off the cleaning solution

with water and immerse the cell in 4N nitric acid for at least one hour. Rinse
and immerse in distilled water until ready to use.

9.5.6 The cleaning process renders the polyethylene hydrophilic, provided
the cell is kept continuously wet after having been cleaned. The

polyethylene parts of used cells can be rinsed and then cleaned, by the direc-
tions given in 9.5.5, except that the immersion in dichromate sulfuric acid
cleaning solution is limited to one hour, Clean the caps and neoprene washers
by immersing for a few minutes in 4N nitric acid and then rinse with water.

9.5.7 Assembly

Connect one hole of a 2-hole #6 rubber stopper to an aspirator pump
with a length of rubber tubing.

9.5.8 Rinse the polyethylene cell with distilled water but do not dry.
Hold the nickel disc cen.Lred against the threaded end of the cell

and place the rubber stopper againz;t the other end of the cell. Apply suction
by placing a finger over the open hole of the stopper. The vacuum will hold
the planchet in a centered position while the-cap assembly is screwed on. Fill
the cell halfway with water and alternately apply and release the vacuum. The

:flexing will cause the planchet to seat more firmly against the cell.
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9.5.9 Check to see that no stream of air bubbles. rises through the water
when vacuum is applied. If the vacuum is great enough, the water

may boil, but the boiling is easily distinguished from air leakage.

9.5.10 Fill the assembled cell to the top with water to preserve the hydro-

philic charact'er of the cell until ready to add sample.

9.6 Neoprene sheet: 0.079-cm (1/32-inch) thickness.

9.7 pH meter.

9.8 Steam or hot water bath.

9.9 Stirrer.

9.10 Teflon beakers: 100-ml.

9.11 Vials: Polyethylene, 25-ml screw cap, Packard #6001075.

10. Procedure

10.1 Weigh and transfer 0.5 to .1.0 grams dried soil, or a 10-cm (4-inch)
diameter air filter, into a 100-ml Teflon beaker. Keep filter as

.flat and close to bottom as possible. Add I m1 polonium tracer and 1 ml lead
carrier.

10.2 Add 10 ml concentrated nitric acid and 10 ml 48% hydrofluoric acid.
and place on hot plate.. Evaporate to dryness without bringing to

a boil. Repeat 3 more times.

10.3 Add 10 ml concentrated nitric acid and evaporate to dryness. Repeat
2 more times.

10.4 Add enough concentrated nitric acid and heat to dissolve salts. Add
10 ml water and filter through a Whatman #42 filter, using a dispos-

able funnel into a disposable 50-ml centrifuge tube. Wash filter with 10:ml
water followed by 10 ml 0.05M hydrochloric acid.

10.5 Evaporate: the solution in the centrifuge tube to dryness in a steam
bath. Redissolve with 1 ml concentrated hydrochloric acid. Add 10

ml water and adjust pH to 3.5-4.0 with 0.SN hydrochloric acid and/or 1.4N am-
monium hydroxide.

10.6 Add 5 ml of 10% thioacetamide solution and digest for 1 to 2 hours
on the steam bath. Cool. Centrifuge.. Decant and discard the super-

natant liquid.

10.7 Dissolve the precipitate with 1 ml concentrated hydrochloric acid.
Repeat steps 10.5 and 10.6.

10.8 Dissolve the residue with l.ml concentrated hydrochloric acid while
heating on the steam bath. Add 5 ml water and filter through a What-

man #42 filter (using a disposable funnel) into a new 50-ml disposable centri-
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fuge tube. Wash the filter with i ml water and 1 ml 0.5N hydrochloric acid.

10.9 Transfer to a deposition cell with a minimum of water and add 2 ml
40% citric acid solution and 2 ml hydroxamine hydrochloride. Add

water until cell is 3/4 full. Place cell in a hot water bath at 800 C and stir
for 1 to 1 1/2 hours to plate the polonium.

10.10

10.11

Remove the cell from the hot water bath and discard the solution.

Wash the deposition cell with distilled water and then with ethyl
alcohol.

0
10.12 Heat the disc (in an aluminum planchet) on a hot plate (200 C to

2500 C) for 20 minutes. Cool and count in an alpha spectrometer.

Il. Calibration

counting.

Calibration of the polonium-208 tracer is performed by
with standardized polonium-210 solutions and by liquid

co-deposition
scintillation

12. Quality Control

13. Calculations

CALCULATION OF SAMPLE ACTIVITY (R)

13.1

(R) isotope activity (pCi/unit) =
(A - A1 ) x F x D)

(B - Bi) x (sample size)

CALCULATION OF THE TWO SIGMA ERROR (E)

13.2

2,R(E)

A A1

Ts T

(A- A1 ) 2

B B1

T T B
+ s.

(B - 31)2

where A = gross sample counts per minute which appear in the
polonium-210 energy region

A1 = background counts per minute in the same alpha energy
region (channels) as "A" above

B = gross tracer counts per minute from the sample disc
B1 = background counts per minute in the same alpha energy

region (channels) as "B" above
F = tracer activity in picocuries added to the sample
D = fractional decay of the tracer between the time of its

standardization and the time of the sample count
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TS = sample counting time in minutes

T = background counting time in minutes
B

14. References

Figgins, P. E., Radiochemistry of Polonium. National Academy of
Sciences--National Research Council. NAS-NS 3037. (1961)

Harley, J. H., HASL Procedures Manual. U.S. Atomic Energy Cotmmis-
sion. HASL-300. (1972)
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RADIUM-226 IN DRINKING WATER
RADON EMANATION TECHNIQUE

(Current method)

I. Scope and Application

1.1 This method covers the measurement of radium-226 in a drinking
water sample and would be employed after the gross alpha or the
gross radium alpha screening technique had indicated possible
non-compliance with the alpha radioactivity limits set forth in the
Safe Drinking Water Act, PL 93-523. 40 FR 34324.

1.2 This method is specific for radium-226, and is based on the
emanation and scintillation counting of radon-222, a daughter
product of radium-226.

1.3 The.detection limit for this method assures measuring radium-226
concentrations as low as 0.1 pCi/l.

2. Summary of Method

2.1 The radium-226 in the drinking water sample is concentrated and
separated by coprecipitation on barium sulfate. The precipitate is
dissolved in EDTA reagent, placed in a sealed bubbler and .stored
for ingrowth of radon-222. After ingrowth, the gas is purged into
a scintillation cell. When the short-lived radon-222 daughters are
in equilibrium with the parent (%4h), the scintillation cell is
counted for alpha activity.

2.2 The absolute measurement of radium-226 is effected by calibrating
the scintillation cell system with a standard solution of this
nuclide.

3. Sample Handling and Preservation (see Sec.. 3, Method 900.0),

4. Interferences

4.1 There are no radioactive interferences in this method.

5. Apparatus - See Appendix D for details and specifications.

5.1 Scintillation cell system. (Figure 1.)
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Scintillation Cell

Manometer, 1 1/2mm, I.D.

Capillary T-Tube

Thermometer Capillary

Anhydrous
Magnesium Perchlorate

Ascarite (8-20 mesh)

Helium (from Regulator)

Radon Bubbler

Mercury Reservoir

Figure 1. Radon emanation apparatus with scintillation cell
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5.2 Radon emanation apparatus:

a). Radon bubbler - (Figure-2.)
b) Scintillation cell -. (Figure 3.)

5.3, Electric hot plate

5.4 Analytical balance

5.5 Centrifuge

5.6 Glassware

6. Reagents

6.1 Distilled or deionized water.

6.2 Ammonium hydroxide,.'15N.: NH404 (conc.), sp. gr. 0.90,"56.6%.

6.3 Ascarite, drying reagent:. 8-20 mesh.

6.4 Barium carrier, 16,mg/ml, standardized: (see Sec. 6, Method 903..0).

6.5 EDTAreagent, basic, (0.25M): Dissolve 20g..NaOH in 750 ml water,
heat and slowly aadd 93g disodium ethylenedinitrioacetate
dihydrate, (Na2Cl H1 4 08 N2 .2H 20) while stirring. After
the salt is in solution,• filter through coarse filter paper and
dilute to I liter.

6.6 Helium, gas.

6.7 Hydrochloric acid, 12N: HCI (conc.), sp..gr. 1.19,.37.2%.

6.8 Magnesium perchlorate, Mg(C10 4 )2 : reagent grade.

6.9 Sodium hydroxide, ION: Dissolve 40g NaOH in 50 mlwater and dilute
to 100 ml.

6.10 Standard radium-.226.tracer solution: preferably purchased from
National Bureau of Standards, Special Publication 260, 1978, SRM

..4960. Prepare stock dilution equivalent to 50 pCi radium-226 per
ml.

6.11 Sulfuric acid, 18N:. Carefully mix I volume 36N. H2SO4 (conc.)
with 1 vdlume of Water.

6.12 Sulfuric acid, O.lN: Mix 1 volume 18N H2 S04.with 179 volumes
of water.

•7. Calibrations

7.1 The calibration constant of each scintillation cell must be
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Corning No. 2
or Equivalent

B- ubble Trap'Tram Ia,

- Rigidity Brace

7mm Capillary Tubing
.I1/2 mm l.D.

Fritted Glass Disc
10-15 micron pores

Volume to be kept
at minimum

Figure 2. A typical radon bubbler
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T
67amm

Corning No. 2
or Equivalent

Brass Collar

Kovar Metal
90 mm

",50 mm-

Figure 3. Atypical scintillation cell for radon counting
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determined using a standardized radium-226 solution with a labeled
cell and a specific photon counter. This is determined as follows:

7.1.1 Place 50 pCi of the radium-226 standard solution in a
bubbler (50 pCi of radium-226 will produce about 6 pCi
radon-222 in 18.hours). Attach the bubbler to the radon
assembly. (Fig. 1.)

7.1.2 With the scintillation cell disconnected, bubble helium gas
through the solution for 20 minutes to remove all radon-222.

7.1.3 Close both stopcocks on the bubbler to establish zero time
for ingrowth of radon,222.(Refer to 9.2) Set aside for
approximately 18 hours.

7.1.4. Evacuate the scintillation cell and attach to the column and

bubbler.

7.1.5. Proceed with'steps 8.8 -8.13, Radon Emanation Technique.

7.1.6. The calibration constant is determined. from the radium-226
activity inmthe bubbler and the ingrowth time of radon-222.

7.2 The calibration constant includes the de-emanation efficiency of
the system, the counting efficiency of the cell, and the alpha
activity contributed by polonium-218 and polonium-214, which will
.be in equilibrium with radon-222 when the sample is counted 4 hours
after the de-emanation. A 100-minute counting time will be suffi-
cient for the standard and will eliminate the need to correct for.
decay of radon-222, which occurs during counting.

7.3 The bubbler used for the radium-226 standardization should not be
used. for sample analysis. It should be set aside to be retained
for future calibrations. Each scintillation cell should be
calibrated periodically with the radium-226 standard to ensure
instrument quality control.

8. Procedare

8.1 To a .l000-ml drinking water sample, add 20 ml 12N HCl and 2.0 ml
barium carrier and heat to boiling.

.Note: If there is.solid matter in the sample, do not filter before
startinganalysis. Follow procedure steps through 8.4, then
filter solution into a clean centrifuge tube. Add I ml
(NH4 )2 S04 (200 mg/ml) and stir thoroughly. Add
glacial (17.4N) acetic acid (CH3 COOH) until barium sulfate
precipitates, then add 2 ml excess. Digest in a hot water
bath until precipitate settles. Centrifuge and discard
supernate.. Repeat step 8.4 and continue with radium
analysis.
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8.2 Cautiously and with vigorous stirring, add 20 ml 18N H2 S04.
Digest 5 to 10 minutes and let precipitate settle overnight.
Decant and. discard supernate.

8.3 Slurry the precipitate and transfer to a centrifuge tube with a
minimum amount of O.ilN.H2S04. Centrifuge and discard
supernate. Wash twic- with O.lN H2 SO4 . Centrifuge and discard
washes.

8.4 Add 20 ml basic EDTA reagent, heat in a water bath and stir well.
Add:.a few drops ION NaOH if the precipitate does not readily
dissolve.

8.5 Transfer.the solution to a radon bubbler (Fig. 2). Open both the
upper and lower stopcocks and de-emanate. the solution by slowly
passing helium gas throughAthe bubbler for about 20 minutes..

Note:. The volume of these bubblers is usually greater than 20 ml
allowing for at least a 1 cm air space between the bubbler

.and the stopper. In those instances where the solution
volume exceeds the capacity of the bubbler, it will be
necessary-to continue the boiling in the water bath until
the volume is reduced.

8.6 Close the two stopcocks, and record time. Store the solution for 4
to 8 days for ingrowth of. radon-222 (Fig. 4.)..

8.7 Atithe end of the storage period, fill the upper half of an.
absorption tube with magnesium.perchlorate and the lower half with
ascarite.

Note: For minimizing corrections that would be required in sub-
sequent calculations, the voids above the bubbler must be.
kept very small. Capillary tubing should. be used whenever
possible, and the drying tube volume with the ascarite and
magnesium perchlorate must be kept to a minimum. A typical
system consists of a drying tube 10 cm x 1.0 cm (I.D.),.with
each of the drying agents occipying 4 cm and being separated
by:small glass wool plugs. The column can be reused several
times before the chemicals need to be replaced.

8.8 Attach the tube to the radon bubbler and then attach the evacuated
scintillation cell (Fig. 3) to the tube. Open the-stopcock on the
cell and check the assembly for.leaks. Gradually open the outlet.
stopcocko.dn the bubbler, and when the stopcock is -fully open and no
further significant bubbling takes place,.close the stopcock.

8.9 Adjust the helium gas pressure .so that the gas-flows at slightly
above atmospheric.pressure.

8.10 Connect the hose to the bubbler inlet and gradually open the inlet
stopcock using the bubbling as.a.guide. When the stopcock can be
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fully opened without a significant amount of bubbling, the bubbler
is.essentially at atmospheric pressure.again.

8.11 Open the outlet stopcock very slightly and allow bubbling to
proceed at a rate, determined by experience, such that 15 to 20
minutes are required to complete de-emanation.

8.12 Toward the end of the de-emanation, when .the vacuum is no longer
effective, gradually increase the helium gas pressure. When the
system i~s at atmospheric pressure, shut off the helium gas, dis-
connect the tubing from the. bubbler inlet and close the inlet and
outlet stopcocks of the cell and bubbler, and record time. This is
the beginning of radon-222 decay and ingrowth of radon-222
daughters.

8.13 Store the scintillation cell for at least 4 hours to ensure
equilibrium between radon and radon daughters. Count the alpha
scintillations from the cell in a radon counter with a light-tight
enclosure that.protects the photomultiplier tube. Record the
counting time to correct for the decay of radon-222.

Note: After each analysis, flush the cell three times by evacua-
tion and filling with helium, and store filled with helium
at atmospheric pressure. This procedure removes radon from
the cell and prevents the build-up of radon daughter
products. Before each analysis, the scintillation cell
should be evacuated, filled with helium and counted to
ascertain the cell background.

9. Calculations

9.1 Calculate the radium-226 concentration, D, in picocuries per liter
as follows:

c x 1 x t 3

2.22 EV l-e- t1ýet.2 --x

where:

C = net count rate, cpm,
E= calibration constant for the de-emanation system and the

scintillation cell in counts per minute/disintegrations per
minute of radon-222,. (see 9.2),

V= liters of sample used,
tl the elapsed time in days between the first and second

de-emanations (steps 8.6 and 8.12) and A is the decay constant.
of.radon-222 (0.181 d-l),

t2= !the time interval in hours between the second de-emanation
and counting and A is the decay constant of radon-222
(0.00755 hr,),.
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t3= the counting time in minutes and X is the decay constant of
radon-222 (1.26 x 10-4 min-1), and

2.22 = conversion factor from dpm/pCi.

9.2 The calibration constant, E, is determined by the following equation:

C

A (l-e 1) (e-xt 2)

where:

C = net count rate, cpm,
A = activity of radium-226 in the bubbler (dpm),

tl = ingrowth time of radon-222 in hours,
t 2 = decay time of radon-222'in hours occurring between

de-emanation and counting, and
= decay constant of radon-222, (0.00755 hour-l).

10. Precision and Accuracy

A number of laboratories which participate in the EPA, EMSL-Las Vegas
intercomparison program for radium-226 inwater used this method in their
analyses of water samples received in that program for the period 4/78
through 12/78. Five intercomparison studies for radium-226 in water were
conducted during that period. Two of the five studies were "Performance
Studies" in which the sample contained other radionuclides. In the other
three studies the samples contained only radium-226, radium-228 and their
decay products. The radium-226M;concentrations in the test samples for
the five studies ranged from 3.7 to 9.2 pCi/l, all low level, which
should relate well to drinking water supplies. Data from those five
studies were used for this precision and accuracy evaluation of the
method.

10.1 The number of laboratories that participated in the five studies
(labs that were called and indicated that they used this method)
ranged from 12 to 17 laboratories per study. The results from one
laboratory in one study was rejected as an "outlier" as determined.
by, the T test (ASTM Standards, Part 31, page 15, 1978). All abora-
tortes reported triplicate analyses for each study (one test sample
,perstudy). The total number of analyses for the five studies was
207 of which 174 were acceptable. results (within 3 sigma of the
known value, 1 sigma being 15% of the known value). This calculates
to be 84% acceptability of results as determined by this method.

10.2 A statistical evaluation of the data from the five studies was made
according to the methods of Youden( 4) and Steiner 5  The
coefficient of variation for within-laboratory error ranged from
6.4% to 19% with'an average of 10.2% for the five studies. The
coefficient of variation for systematic error between. laboratories
ranged from 14% to 18% with an average of 16.2% for the five
studies. The coefficient of variation for the total error between
laboratories based on a single analysis ranged from 16% to 26% with
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an average of 19.4% for the five studies. A comparison of the grand
average values with the known values in.a test for systematic error
in a method gave a value for one .of the studiesýhigher than the
critical value,.indicating a bias (low) for the method. However,
values for the other four studies were well below the critical
values, indicating no bias for the method.
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Radium-228, Thorium-230 Methods

Ref: Percival, D.R and D.B Martin, 1974 "Sequential Determination of
Radium-226, Radium-228, Actinium-227, and Thorium Isotopes in
Environmental and Process Waste Samples." Analytical Chemistry
Vol. 46, pp. 1742-1749.
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URANIUM
(Method used 7/77-present)

ANALYTICAL PROCEDURE

The analytical procedure used is well adapted for the assay of
trace amounts of uranium in ore leach... Information was obtained
from the.Oak Ridge National Laboratory. It is based on a TOPO
solvent extraction (TOPO- Trioctylphosphine Oxide) and a sensi-
tive yel~low coloration from .DBM ( DBM = 1,3-Diphenyl-1,3-propanedione).
The DBM has about five times more sensitivity than the.standard
thiocyanate method for uranium.

Variations may be made in the following procedure, but it
was used as stated.

A. A 100ml sample is taken of the ore leach in order to get a
sufficient quantity of uranium. There was so much iron

in the Anaconda leach that it seemed to be better to use 50ml
for some dilution.

B. One ml of 1 M Hydroxylamine sulfate is added to reduce
ferric iron. Sulfate is used rather than chloride because

,.some metal chloride complexes are formed that may extract
to some degree.

C. One ml of I M fluoride salt is added to complex Mo, Zr,
Ti, etc. Uranium is weakly complexed in comparison.

D. Fifteen ml of concentrated HNO 3 is added to act as
salting agent.

E. Five ml of TOPO, in cyclohexane, is the solvent extractant.
.This is shaken in a separatory funnel and allowed to settle.

The aqueous stream is drained away. One ml of the solvent phase
is pipetted out for a sample into a 10ml flask.

F. One ml of 50/50 pyridine/EtOH is next added.

G. Two ml of the coloration agent, DBM, is next added. The
DBM is made up 10 g/l in ethyl alcohol (EtOH- 190 proof

or better).

H. The solution is then diluted to 10ml, shaken, then read. on
a colorimeter at 405 nm, against a blank prepared the same

way. Once the 1ml of TOPO extractant is removed, care should be
taken that no water is added thereafter.For very low levels of uranium, 2ml of TOPO is taken
instead of one. The method is good for a few tenths of I ppm
uranium in/the presence of a mass of bulk salts.
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COLORIMETRIC DETERMINATION OF URANIUM IN WATER SAMPLES

Uranyl ion can be separated from contaminants by solvent
extraction using Trioctylphosphine oxide in cyclohexane.
A yellow color complex of uranium (VI) dibenzoylmethane
forms instanteously by introducing an aliquot of the
extract into a pyridine-ethanol solution of dibenzoylmethane
and ethanol. This complex has a maximum absorbance at 405 nm
The color reaction confirms to Beer's Law, and has a sensi-
tivity of 0.01 ppm uranium.

REAGENTS

1 M Hydroxylamine sulfate Dissolve 164.14g of Hydroxyl-
amine sulfate in I L DI water

1 M Potassium fluoride Dissolve 58.10g of potassium
fluoride in I L DI water

0.05 M Trioctyiphosphine Dissolve 19.3g of.Trioctylphosphine
oxide in cyclohexane oxide in 1 L cyclohexane

50% Pyridine in Ethanol Mix 1 volume pyridine with 1
volume ethanol

1% Mixed color reagent Dissolve 10g of Dibenzoylmethane
in 1 L absolute ethanol

PROCEDURE

1. Place lOOml of sample into a 125mi separatory funnel
2. Prepare a blank, and sufficient standards in the same manner.
3. Add 2ml of conc. HNO 3
4. Add Iml of Hydroxylamine sulfate to reduce ferric ion
5. Add Iml of KF to complex Mo, Zr, Ti, etc.
6. Add 5.0ml of TOPO reagent
7. Stopper the funnel, and shake gently, relieve internal pressure

and shake vigorously for 2 minutes
8. Allow the sample and organic phase to separate ( about 5 min)
9. With a dry pipet introduce 2.Oml of the upper organic layer

into a dry 1Oml volumetric flask, excluding any droplets.of
aqueous phase which may be clinging to the walls of the
sep funnel.

I0. Add about iml of 50% pyridine in ethanol to the sample
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11. Add.2.Oml of mixed color reagent
12. Make up to the mark with 50% pyridine/ethanol
13. Mix the sample thoroughly, and allow to stand for at least

5 minutes for color development
14. Set the colorimeter to:zero absorbance with the blank at 405 nm
1,15. Read the absorbance of the sample and the standards

CALCULATION

ppm U308  Standard concentration(ppm) x Sample absorbanceP~ 38Standard ab'sorbance. '"'

REFERENCE

"Colorimetric Determination of Uranium in Aqueous Solutio.ns,"
Annual Book of ASTM Standards, Part 31, p.784(1977).
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RADIUM-228 IN DRINKING WATER
SEQUENTIAL METHOD RADIUM-228/ RADIUM-226

METHOD USED 6/77 TO 1/81

Principle of Method

The Ra-228 and Ra-226 in the drinking water sample are concentrated and

separated by coprecipitation with barium and lead as sulfates and puri-

fied by EDTA-chelation. After 36-hour ingrowth of Ac-228 from Ra-228,

the Ac-228 is carried on yttrium oxalate, purified, and beta counted.

The Ra-226 in the supernatant is either precipitated as the sulfate,

purified and alpha counted, or is transferred to a radon bubbler and

determined by emanation (Ra-226 analysis is Item H-10)

Procedure .Time

Two samples in 12 hours.

Reagents

... Acetic acid, HC 2 H3 0 2 : 17.4N (glacial)

Acetone, (CH3 ) 2 c : anhydrous

Ammonium hydroxide, NH4 OH: 15N (conc.)

Ammonium oxalate, (NH4 ) 2C204 .H2 0: 5%

Ammonium .sulfate, (NH4 ) 2 S04 : 200 mg/ml

Ammonium sulfide, (NH4) 2 S: 2%

Barium carrier: 16 mg/ml

Citric acid, C6 H8 0 7. H2 0: 1 l

E1TA reagent: 0.25 M

Ethanol, C2 HsOH: 95%

Indicator, methyl orange: 0.1%

Lead carrier: 15 mg/ml, 1:.5 mg/ml

Nitric acid, HNO3 : 16 N, 6 N, IN

Sodium hydroxide, NaOH: 18 N, 10 N

Strqntium-yttrium mixed carrier: 0.9 mg/ml Sr+2-0.9 mg/mnl +3

Sulfuric acid, H 2 S04 :. 18. N.

Yttrium carrier: 18 mg/ml.
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Procedure

1. For each liter of drinking water, add 5 ml I M C6 H8 0 7 .H 2 0 (citric

acid) and 10 drops methyl orange indicator. The solution should be

red. (Note: If the.solution is yellow, add concentrated nitric

acid until the red color is obtained.)

2. Add 10 ml lead carrier (15 mg/mi), 2.0 ml barium carrier (16

mg/ml), and 1 ml yttrium-carrier (18 mg/ml); stir well. Heat to

incipient boiling and maintain at this temperature for about 30

minutes.

3. Add t5 N NH4 OH (ammonium hydroxide) until a definite yellow color

is obtained, then add a few drops excess. Precipitate lead and

barium sulfates by adding 4 ml 18 N sulfuric acid until the red

color appears, then add 0.25 ml excess. Add 15 ml ammonium sulfate

(200 mg/ml) for each liter of sample. Stir frequently and keep at

a temperature of about 90°C for 30 minutes.

4. Remove the sample from the hotplate and allow it to settle for at

least 2 hours, then siphon or decant most of the supernatant liquid

and discard.

5. Transfer the ppt to a 50-ml centrifuge tube. Centrifuge and dis-

card the supernatant liquid.

6. Wash the ppt TWICE with 10 ml conc. HNO3 using centrifugation wash

techniques.

7. Add 25 ml EDTA reagent, heat in a (hot) water bath, and stir well.

Add a few drops 10 N NaOH if the precipitate does not readily

dissolve.

8. Add I ml strontium-yttrium mixed carrier and stir thoroughly. Add

a fev drops 10 N NaOH if any precipitate forms.

9. Add I ml (NH4 ) 2 S04 (200 mg/ml) and stir thoroughly. Add 17.4 N

HC 2 H3 02 until barium sulfate precipitates, then add 2 ml excess.

Digest in a (hot) water bath until precipitate settles. Centrifuge

and discard supernatant.

10. Add 20 ml EDTA reagent, heat in a (hot) water bath, and stir until

precipitate dissolves. Repeat Steps 9 and 10. (Note: Record time

of last barium sulfate precipitation; this is the beginning of the

Ac-228 ingrowth time.)
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11. Dissolve the precipitate in 20 ml EDTA reagent as before, then

add 1.0 ml yttrium carrier (18 mg/mi) and 2 ml lead carrier (1.5

mg/ml). If any precipitate forms, dissolve by adding a few drops

10,N NaOH. Cap the polypropylene tube and age at least 36 hours.

12. Add 0.3 ml (8 drops) (NH4 2 S (ammonium sulfide) and stir well. Add

10 drops 10 N NaOH with vigorous stirring until lead sulfide pre-

cipitates, then add 10 drops excess. Stir intermittently for about

10 minutes. Centrifuge and decant supernatant into a clean tube.

Wash precipitate with small amount H2 0. Centrifuge and add wash

water to supernatant.

13. Place the centrifuge tube in a (hot) water bath and slowly add 10

ml 10 N sodium hydroxide to the supernatant liquid. While stir-

.ring, add 1-2 drops yttrium carrier until yttrium hydroxide precip-

itates (5 to 8 minutes). (Note the time of the precipitation.)

Centrifuge as soon as the.yttrium hydroxide has largely settled.

.:Save, supernatant for Ra-226.

14. Wash the ppt thoroughly with 5. ml of distilled water. Add 10 drops

10 N N:aOH; centrifuge and discard the wash solution.

15. Transfer the ppt to a 2-inch counting planchet using a small amount

of water while drying under an IR lamp.

16. Count the sample for at least 30 minutes in an alpha proportional

counter.
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DETERMINATION OF DISSOLVED Ra-226 IN WATER
(Method used 7/77-1/81)

METHOD: 1975 EPA Standard Methods, p. 661

The Radium in water sample is co-precipitated with mixed Barium and

Lead Carrier as the Sulfate. The Barium Sulfate precipitate is purified

by Nitric Acid washes and is reprecipitation from EDTA-NH4 0H solution by

treatment with.Acetic Acid. The BaSO4 precipitate containing Ra-226 is

counted for alpha activity.

APARATUS:

1. Gas Flow Proportional Counter

2. Centrifuge and Centrifuge Tubes

3. Infrared HeatingLamp

4. Stainless-steel planchet

REAGENTS:

1,. 1 M Citric Acid

Dissolve 21.0 grams of Citric Acid in water and dilute to 100 ml..

2. 1 N Lead Nitrate

Dissolve 16.56 grams of lead nitrate in water and dilute to 100 ml.

3. 0.1 NBarium Nitrate.

Dissolve 1.31 grams of barium nitrate in water and dilute to 100ml.

4. 0.1% Methyl Orange Indicator

0.1 grams of methyl orange in 100ml of water

5. 0.25 M EDTA

Dissolve I grams of NaOH in about 380 ml. of water, heat and slowly

add 47 grams of EDTA-disodium salt while stirring. After the salt

is in solution, filter through filter paper and dilute to 500 ml.

6. 1 + 1 Sulfuric Acid

Cautiously add, with stirring, 250 ml of concentrated H SO4 to 1200ml

of water and dilute to 500 ml.

7. 6N Armonia hydroxide

Add 200 ml of concentrated NH OH to 200 ml of water and dilute to
.4 e

500 mi..
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DETERMINATION OF DISSOLVED Ra-226 IN WATER

PROCEDURE:

1. Shake the water sample bottle to mix its contents.

2. Filter 1 liter of water sample through a 0.45 u mem-

brane filter and transfer to a 2000-ml beaker.

3. While stirring, add:5 ml of 1 M Citric Acid.

4. Make the solution alkaline with conc. NH OH (about 2.5 ml).
.4

5. Add 2 ml of IN lead carrier.

6. Add 1 ml of o.lN barium carrier and cover, the beaker

with a watch glass.

7. Heat the solution to boiling; while stirring, add 10

drops of 1% methyl orange indicator.

8. Add sufficient 1:1 H SO4 until a permanent pink color is
24

attained, then add 0.5 ml in excess. (Total about 4 ml)..

9. Stir for 30 minutes at medium heat, remove the stirring

bar, and iet the mixed BaSO4 precipitate settle for 2-3

hours, or overnight.

30. Decant and discard supernatant.

11. Transfer the precipitate to a 50-mi centrifuge tube with

a minimum amount of water. Centrifuge and discard the

supernatant.

12. Wash the precipitate twice with two portions of 10-ml

conc. HNO using a glass rod to break up the precipitate.

Discard wash. If. precipitate contains any color, repeat

and washwith conc. HNO until a white precipitate is.
3

obtained.

13. Dissolve the precipitate in 10 ml of water and 10 ml of

0.25 M EDTA, and 3 ml of 6 N NH4 OH, using a glass rod to

,break up the precipitate.

14. Heat in a water bath until clear (about 10 minutes).

15. Add 2.5 ml of glacial acetic acid dropwise to reprecipitate

the BaSO4 , and digest for 30 minutes.

16. Centrifuge and discard supernatant.

17. Wash the precipitate with 10 ml of water, centrifuge and

discard wash.

18. Slurry the precipitate with minimum of water and transfer

to a clean stainless-steel planchet. Dry under infrared-lamps.

19. Cool, count each sample for 20 minutes in the gas flow

proportional counter. R--50
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STANDARD SOLUTIONS:

Ra-226 Standard Stock Solution - 59.16 dpm/ml

Quantitatively transfer the standard (5.9l6xlO4 dpm) to a

1 liter volumetric 4lask containing 60 ml of concentrate

nitric acid and 800 ml or distilled water. Dilute to the

mark with water and mix well.

Ra-226 Standard Solution (1) - 23.66 dpm/ml

Pipet 100.0 ml of the stock solution into a 250-mi volu-

metric flask containing 15ml of concentrate nitric acid and 200

ml of distilled water, dilute to the mark with water and

mix well.

Ra-226 Standard Solution (2) - 11.83 dpm/ml

Pipet 50.0 ml of standard solution (1) to a lOOml volumetric

flask containing 10 ml of concentrate nitric acid and 30 ml of

distilled water and mix well.

CALCULATION:

Calculate the concentration, D, of the Ra-226 activity in

picocuries per liter as follows:

C
2.22 X E.V.R.

ER Combined Chemical yield and counter efficiency for

Alpha Counting.

V = Volume of sample used in liters.

C Net count rate, cpm

2.22 =Conversion factor from disintegrations per minute

to picocuries.

NOTES:

1. Distilled or deionized water should be used to prepare all

reagents requiring water as the solvent.

2. The acetic acid added in step 15 gives a pH of about 4.5

and is sufficient to destroy the Ba-EDTA, but not the

pH-EDTA Complex.

3. Drying should be rapid but not to vigorous to minimize loss

of Ra-222.
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NOTES:

4. Two standards, one reagent bLink and six samples are considered

as a full batch.

5. Blanks and Standards. should always consist of iL regardless of amts.used
REFERENCES:. for samples.

1. Measurement of total Radium and Radium - 226 in Environmental

waters, EPA-600/4-76-012, March,1976

2. Goldin, A.S. "Determination of Dissolved Radium". Analytical

Chemistry, Vol. 33, .p. 406. (1961).

3. Standard Methods for the Examination of Water and Wastewater,

14th ed.,American Public Health Association, Washington,fD.C.,

p.661, -(1976).

4. Annual Book of ASTM Standards, Part 31, p 772 (1977).
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THORIb•-230 PROCEDURE

Method used 7/77 to 1/81

1. Pipet 200 ml of sample to a tall 300 ml beaker, and add I ml of the concentrated

nitric acid, 2 drops of the 0.2% m-cresol purple, 5 drops of 20% mercaptoacetic

acid, and 5 ml of aluminum nitrate Al(N0 3 ) 3 in 0.2 M HNO 3 .

2. Adjust the pH of the solution to (1.6) light orange color with a pH meter by

adding concentrated ammonium hydroxide dropwise.

3. Transfer the sample to a 250 ml seperatory funnel.

4. Add 15 ml of 0.5 M TTA in benzene and extract for 15 minutes.

5. Allow the phases to seperate and draw off the aqueous lower layer into another

250 ml seperatory funnel.

6. Add a second 15 ml portion of 0.5 M TTA in benzene and extract again for 15

minutes.

7. Allow the phases to seperate and discard the aqueous lower layer. Combine the

organic layers and wash for 2 minutes with 10 ml of 0.2 M HN0 3 . Discard the acid

bottom wash.

8. Back extract the thorium for 5iuminutes with two I0 ml portions of 9 N HC1.
9. Combine the bottom pink acid layers and discard the organic top yellow.

10. Add 10 ml of a 20% alamine in chloroform solution to, the 9 N HCl and extract

for 2 minutes. (Release pressure). Discard the yellow bottom organic layer.

(If large quanitities of iron are.present in the HCl top solution as indicated

by a strong yellow color. Repeat the alamine extraction until no further

reduction in the color of the acid phase is noted.)

11. Following the final alamine extraction, add 10 ml of chloroform and extract for

one minute to remove any organic materials from the top acid wash. Discard the

bottom chloroform. If the chloroform wash is colored, repeat extraction with a

second 10 ml portion of chloroform.

12. Draw off the acid layer into a 150ml. beaker containing 5 ml of concentrated HNO 3

and evaporate to dryness on the hot plate.

13. Wash down the sides of the beaker with 5 ml of concentrated HNO 3 and again

evaporate to dryness. Take up the residue in 3 ml of concentrated HN3O and reduce

the volume to about 1 ml by evaporation on the hot plate.

14. Transfer the solution quantitatively to a tared stainless steel planchet using

both concentrated HWO 3 and 0.2 M HNO 3 as a wash. Evaporate the solution to dry-

ness under an infrared lamp and burn off the final organic on hot plates for a

few minutes. Alpha count the plancher for 20 minutes.
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(Continued)

RADIOMETRIC DETERMUINATION OF THORIUX-230

he determination of thorSum-230 in environmental samples is based on
he separation of the total .thorium content and its radioactive decay
roducts.by extraction with thenoyltrifluoroacetone in benzene. The
table chelate formed is readily e~xtracted by benzene. The extraction
!pends to a large extent on the acidity of the solution, its completion
t pH.>I, but drops sharply in more acid solutions.

REAGENTS:

1. 20% Xercaptoacetic acid- 20 ml thioglycolic acid diluted to 100 ml
with distilled water.

2' 2 H Al(N03)3 in O.2,M HNO3 - diTssolve 750 .g of Al(NO3)3.9H2 0 in
800 ml of dis-tfilled water, add..13 ml of concentrated nitric acid
dilute to the mark in 1-liter volumetric flask.

3, IN N)aAc, IN HAC Buffer solution.- dissolve 136 g bf sodium acetate
in 800 ml of distilled water, add 57 ml glacial acetic acid, dilute

to the mark in 1-liter volmumtric flask.

4. O.5. H TTA .in benzene - dissolve 300 g of thenoyltrifluoroacetone
in benzene, dilute to I-liter in a volumtric flask.

5. 0.2 d Nitric"ac.d - 13 ml of concen trated nitric acid dilute to
1 liter with, distilled water.

6. 9 N Hydrochloric acid - 775 ml concentrated hydrochloric acid,
dilute to 1 liter with distilled water.

7. 20% Alamine in chloroform - 200 ml of alamine 336, dilute to 1 liter
with chlorofform..
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(Continued)

B. SAMP5LE PREPARATION:

a. Liouids

Make 2% in nitric acid and mix thoroughly. Let stand for 30
minutes and measure 200,-mlialiquots for thorium analysis.

b. Sludge,-, Soil and Oresr Leaching Yethod

Dry at. 110 0 C, pulverize and mix thoroughly. Weigh exactly 1.00
grams of sam-ple in a 250-ml teflo.n-rimmed, beaker with a small amount
of distilled water* Add 10 ml of concentrated.nitric acid, 15 ml
of 72% p:erchloric acid. Swril gently and .c6Ter wi.th a watch glass,
evaporate to fumes and boil for 15 minutes. Allow the mixture to
cool, carefully add distilled water down the -sides of. the beaker to
avoid splitting. Wash down the witch glass* and the sides of the
bea).er.and dilute to about 60 ml, add 10 ml of concentrated nitric
acid. Swikl the solution to get all solids suspended before setting.
on t'he hot plate, hot leach for 5 minutes after the solution 'starts
to boil. Cool, filter the sample's through a whatman 12 filter paper
into a .1.00.-ml graduated cylinder.. Dilute to the -mark with distilled
water and.mix well.

c. Sludge, Soil and Ores, Total Decom-ositi.on. Method
Weigh exactly 1.00 grams of the dry. powder in a 100-ml platinum

dish and add 6 gra=s 6f anhydrous potassium fluoride spri.nkled uni-
for=ly over the dry residue. , eat.over a blast burner until a clear
fusion is obtained. Cool. the.elt.for 1 minute then add 7 m. of

concentrate sulfuric.acid dropwise (.Use a buret) for the first 2 ml.
Again heat over a burner until a pyrosulfate fusion is obtained.
Cool., the melt is dissolved is 500"ml -ater and analyzed for thorium--
230.
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PROCEDURE FOR URANIUM ANALYSIS ON URINE SAMPLES

(In-house method used 1977-1978)

The procedure consists of an acid digestion of 50 ml urine sample
with nitric and perchloric acids. Followed by a well adapted
'colorimutric analytical procedure for trace amount of uranium.
The procedure is based on a TOPO (Triocty.lphosphine oxide) solvent
extraction, and a •en-i1iye vellow coloration with DBM, (1,3-
1 3-D i pheny I Propaned tone).

PROCEDURE.

1.. Pipet 50 ml sample into 250 ml beaker, digest .with 20.ml
HNO , and 10 ml HCLO 4 to 10 ml vol.

2. Wasg down digested sample beaker, and..add 5 ml HNO 3 , and
bring to boil.

3. Cool sample and filter into 125 ml seperating funnel dilute
to 50 ml.

4. Add I ml Hydroxylamine sulfate to reduce iron.
5. Add 1 ml fluoride to complex Mo, Zr, etc.
6. Add 5 ml TOPO
7. Shake to extract uranium into TOPO for I minute.
8. Pipet 2 ml TOPO phase into 10 ml vol flask
9. Add I or 2 ml of 50-50 pyridine

10. Add 2 ml OBM color developer
11. Dilute to 10 ml with 50-50 pyridine and shake
12. Run a blank and a 10 PPM std starting at #3 (A urine sample

of some office personal maybe used as a blank control.
13. Read on colorimeter at 405 MU

CALCULATION

10 PPM std Factor.
Std Abs-.Biank Abs x aliquot taken
Factor x (samole Abs-elank Abs

Aliquot of sample taken PPM Uranium in sample

REAGENTS

1. Nitric acid
2. Pechloric acid
3. I M.Hydroxylamine sulfate
4. 1 M Fluoride salt
5. 1 M Trioctylphosphine in cyclohexane
6. 50-50 phrlidine in ethyl alcohol
7. 10 g/l 1,3 Diphenyl-1,3-Propanedione in 190 Proff ethyl

alcohol
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APPENDIX I

MONITORING.EQUIPMENT MANUFACTURERS'
SPECIFICATIONS SHEETS

RAS-' Regulated Air Sampler -Eberline - Low Volume Mill Air

RAS-:2 Regulated Air Sampler - Eberlirre - Low Volume Continuous
Environmental Air

Mddel,,43-5 Alpha Scintillator and Model 2 Geiger Counter - Ludlum

Model 19 Microrem (gamma) meter - Ludlum

Modell 811 Instant Working Level Meter- MDA Scientific

Tracketch Radon and Alpha Particle Detector ,Terra-dex

Eberline TLD Service

Staplex High Volume Air Sampler
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Regulated Air Sampler
Model RAS-1

Shown with Model ICHil
Iodine Cartidge Holder

AIR SAMPLING FOR PREOPERATIONAL AND OPERATIONAL
PROGRAMS AROUND NUCLEAR FACILITIES

IN-PLANT SAMPUNG OF AIRBORNE PARTICULATE AND 131I

47mrm FILTER HOLDES/SAMPLE HEAD

FLOWMETER

REGULATED AIR FLOW

OIL-LESS PUMP

THERMAL MOTOR PROTECTION

OPTIONAL IODINE CARTRIDGE HOLDER

RAS-1



Regulated Air Sampler, Model RAS-1
GENERAL DESCRIPTION

The Model RAS- I consists of an oil-less vacuum pump with regulated flow rate for use where a nearly
constant air flow is desirable. The regulator holds a constant pressure drop across an in-line orifice by
varying a bypass valve into the pump. This. system allows the pump to work at a minimum head drop at
all times so iKtruns cooler. This extends its lifetime. The sample holder uses standard 47 mm filters.

The relatively small size and lightweight of the unit make it easily portable. The oil-less pump requires
no lubricatiOn. Vanes are carbon-graphite, self-sealing and self-adjusting to maintain like-newefficiency
during long life. The air sampler may be operated continuously for years with minimum maintenance.

It should be noted that when pressure varies, the flow through an orifice, with a constant pressure drop,
van/es approximately as~the, square root of the ratio of the absolute pressure. Thus, if paper loading causes
a pressure drop to one-half of the original, the flow, referred to atmosphere, will decrease to 0.7 of the
Driginal. !be orifice is adjustable, allowing flow ate adjustment from near zero up to the pump maximnum
tapacity.
The RAS. ! issupplied with 100 glass fiber filters, 47 mm dia., and with a technical manual.

Accessories: The Model ICH-I Cartridge Holder holds the Eberline IC-I Iodine Cartridge which is
I inch thick x 2-112 Inch dia. The IC-I contains approximately 60 cm3 of TEDA impregnated carbon.
The impregnation provides for efficient collection in humid air at temperaturesbelow 200"C of organic
Iodides and elemental iodine. Additional information on collection efficiency for penetrative forms of
radioiodine Is available upon request. A weatherproof housing (WPH. 1) is also available.

SPECI FICATIONS

Pump Type: Oil-less, carbon vane.

Maximum Capacity: 4 cubic feet per minute (cfm) at 0 pressure drop.

Ultimate Vacuum: 26 inches Hg at sea level.

Typical Operating Flow Rates: Shaded region of figure below.

Sample Size: 47 rmm.

Ftowmeter: 0 - 100 liters per minute (0 - 3-1/2 cfm).

Filter: Outlet and bypass filter/muffler furnished.

Power: 115 V, 60 Hz at 5 A.

Thermal Protector: Furnished in motor;.
3

Size:- 17-1/2 inches long x 7 inches wide x IO0inches
high (44.5• i 17.8 x 25.4 cm).

Weight: 30 pounds (13.6 kg). FLOW f

ACCESSORIES AT,,O

Model ICH- I Iodine Cartridge Holder S /)

(supplied with 10 each IC.- 1).
Model IC- I Iodine Cartridge 0
(packaged 10 per box). a 3 a Is 0 25

VACUUM r At iThia OIN.ciS OF "'.01

Model WPH-1 Weatherproof Housing.

TYPICAL OPERATING FLOW RATES

e b e rPne P. Box 210,SantaFe, Nw Mexico 87501 (505)471-3232 TWX.910-985.0678

February 1978
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Regulated Air Sampler
Model RAS-2

AIR, SAMPLING FOR ENVIRONMENTAL MONITORING
AROUND NUCLEAR FACILITIES

WEATHERPROOF FOR USE OUT.OF43OORS

SAMPLING OF AIRBORNE PARTICULATE .AND 1311

47mm FILTER HOLDER/SAMPLE HEAD

REGULATED AIR FLOW AND FLOWMETER

OIL-LESS PUMP

"ThERMAL MOTOR PROTECTION

OPTIONAL IODINE CARTRIDGE HOLDER

RAS- 2
1-4



REGULATED AIR SAMPLER, MODEL RAS-2

GENERAL DESCRIPTION
The Model RAS-2 consists of an oil-less vacuum pump with regulated flow. rate for use where a nearly con-
stant air flow is desirable. The regulator holds a constant pressure drop across an In-line orifice by varying a
bypass valve Into the pump. This system allows the pump. to work at a minimum head. drop at all times so it
runs cooler. This. extends its lifetime. The oil-less pump requires no lubrication. Vanes are carbon-graphite,
selfealing and self-adjusting to maintain like -new efficiency during long life. The pump is mounted in a
weatherproof enclosure (WPH- 1) for use out-of-doors. The pump itself provides enough heat to prevent
freeze-up in the winter and a fan provides adequate cooling in the summer. The air sampler may be operated
continuously for years with minimum maintenance.
It should be noted that when pressure varies, the flow through an orifice, with a constant pressure drop,
varies approximately as the square root of the ratio of the absolute pressure. Thus, if paper loading causes
a pressure drop to one-half of the original, the flow, referred to atmosphere, will decrease to 0.7 of the
original. The orifice is adjustable, allowing flow rate adjustment from near zero up to the pump maximum
Capacity.
The RAS-2 is supplied with 100 glass fiber filters, 47 mm diameter, and with a technical manual.
Accessories: The Model ICH- I Cartridge Holder: holds the Eberline IC- I Iodine Cartridge which is 1 inch
thick x 21/2 inch diameter. The IC -1 contains approximately 60 cm' of TEDA impregnated carbon. The
impregnation provides for efficient collection In humid air at temperatures below 2000C of organic iodides
and elemental iodine. Additional information on collection efficiency for penetrative forms of radiolodine
is available upon request.

SPECIFICATIONS
Pump Type: Oil0less, carbon vane.
Maximum Capacity: 4 cubic feet per minute (cfm) at 0 pressure drop.
Ultimate Vacuum: 26 inches Hg at sea level.
Typical Operating Flow Rates: Shaded region of figure below.
Sample Size: 47 mm.
Flowmeter" 0- 100 liters per minute (0 - 3-1/2 cfm).
Filter: Outlet and bypass filter/muffler furnished.
Power: 115 V, 6OHz at 5 A.
Thermal Protector: Furnished in motor.
Size:, 23. inches long x 9 1/4 inches wide x 13 inches
high (58 x 23.5 x 33 cm).
Weight: 60 pounds (27 kg).

ACCESSORIES
Model ICH- I Iodine Cartridge Holder
(supplied with 10 each IC-i). IF,)
Model IC- I iodine Cartridge
(packaged 10 per box).$C (SEA L[EVEL)

Pole Mounting Bracket.

0
00 a to 16• 20 as

VACUUM AT INTAKE IINCHIS Of HS)q

TYPICAL OPERATING FLOW RATES

e b e rU"e P.O. Box 2106, Sents Fe, New Mexico 81701 15061 471-3232 "WX: 910-985.0678

September 1978
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Cu.um Geiger Coumters

riE MODEL 2

A brand new counter, designed in the Seventies for use in the Seventies. Two
'D" cell flashlight batteries will operate this unit-INCLUDING THE SPEAKER
-for 300 hours. Rugged is the word, even the meter is housed in a cast aluminum
)ezel. A new transistorized regulated high voltage makes this a truly outstanding
Yeiger counter. The audio system is standard on this 0 to 50 MR/Hr meter. Any. GM
3robe offered by Ludlum will work on this unit as well as many of the scintillators
;ince an adjustable high voltage is provided.

HIGHLIGHTS: 4 300 Hours from two standard "D" size batteries, replaceable
rorn the front panel * Individual range calibration potentiometers o Ruggedized
neter a Fully transistorized a Temperature compensated * Electronically regu-
ated power supply * Easily serviced fold-out circuit boards e Taut band meter

Corrosion resistant * All components derated to insure long life * Liberal one
fear warranty.

3PECIFICATIONS:
.lange: Three linear ranges from 0-50 MR/Hr. Meter scale presentation 0-5 MR/Hr

(CPM upon request) with multiples of X.1, X1, and XI0.
Response: Toggle switch selection for 3 or 11 seconds.
3ensitivity: 40 millivolts.
1eset: Push button switch for meter reset.
iigh Voltage: 900 volts for Geiger probe. Externally adjustable from 400 to 1500

volts.
kudio: A built-in Unimorph speaker system with On-Off switch.
Zonnector: Series "C".
Linearty: Plus or minus 5 V4 of full scale.
calibration Stability: Less than 15%7 variance to battery end point.
YIeter: 50 Micro-amp, 2%" diameter, taut-band suspension.
size: 3.4" X 3.5" X 7.0" (H X W X L exclusive of handle).
Weight: 3.5 pounds less detectors.

rHE MODEL 3

This unit incorporates all of the deluxe features found in the Model 2 plus an
additional range The four scale unit allows operation from 0 to 200 MR/Hr. Four
scales of 0-2 MR/Hr with multiples of X.1, Xl, X10, and X100. (0-5K CPM or 0-50
CPS upon request)

DETECTOR SPECIFICATIONS AND ORDER INFORMATION ON RiEVERSE SIDL

MODEL 2

MODEL 3

MOEL 44-6
Thin Watt GM

MODEL 44-9
Pancake GM

mi
MODEL 44.2

Scintillator 1 "xl" Nao 1TI)
MODEL 42.4A

I V' Sphere Neutron
sdotillatal.

MODEL 43.2
Small Area Alpha Scintillator

MODEL 43-5
Alpha Scintillator

LUDLUM MEASUREMENTS, INC.
Tetephone (915) 235.5494

0 501 Oak * Sweetwater, Texas 7955.6
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MODEL 44-7 End Window GM

Detector: LND 7232
Window: 1.5 to 2 mg/cm2 mica
Window Diameter: 1.25"
Wall: .125" stainless steel
Dimension:. L375" X 5/4" long
Weight: % pound
Replaceable GM tube

MODEL 44-9 Pancake GM

Detector: LND 7311/8767
Window: L5 to 2 uig/cm2 mica
Wludow Diameter: 1.75"
Mounting: Aluminum holder, handle and window

protector
Dimensions: 2%" wide, 11" long 1.050" dia. Handle.
Weight: / pound

MODEL 44-6 Thin Wall:GM

Detector: LND 725
Wall Thickness: 30 mg/cm 2 Stainless Steel
Rotary Beta Shield: 1000 mg/cm2 Stainless Steel
Dimensions: 1-3/16" x 6-1/2"
Efficiency for Radium 226: 1700 CPM per MR/Hr.
Weight: 12 ozs.

MODEL 43.5 Alpha Scintillator

Multiplier Tube: RCA 6199
Scintillator: ZnS (Ag)
Window: 1 mg/cm2 aluminized mylar
Counting Ax..ea: 50 cm 2 active area
Dimensions- Outside window 734" X 2V4" Length

inluding handle 15"
Wefght: 2 pounds

MODEL 43-2 Alpha Scintillator (small)

Multiplier Tube: RCA-6199
Scintillator: 1mg/cm 2 aluminized mylar
Window: 1 rng/cm2 aluminized mylar
Counting Area: 1½" diameter (11.6 cm2 )
Dimensions: 6½"x 2"

.Weight: 14 ozs..

MODEL 42-4 Neutron Detector

The Model 42-4 is a portable neutron detector..
This instrument provides themonitor of a-unknown
neutron spectrum with instrumentation allowing
direct interpretation with speed and accuracy.
Achieving a spectral response closely approximating
the dose curve for neutron energies from thermal to
7 MEV, the detector retains capability through 12
MEV and exhibits high sensitivity, good gamma re-
jection and excellent stability.
Sensitivity: Thermal neutrons... I millirem/HR--

74 CPM I MEV neutrons .. . I rnillirem/HR---58
CPM.

Gamma Rejection: 1500 MR/HR.
Detector: 4mm x 4mm Li I (EU) Harshaw Scintilla-

tion crystal coupled to RCA 931A photomultiplier
tube by optical quality acrylic light pipe.

Moderator: 10" diameter high density polyethyl.ene
sphere fitted with stainless steel handle and poly'
ethylene feet.

Weight: 18 pounds.
Dimensions: Maximum height, 12 inches. Maximum

length, 12 linches. Maximum width, 10 inches.

*Reference: 1. Los Alamos Scientific Laboratory Re-
port No. LA-2717 "A Neutron Monitoring Instru-
ment Having a Response Approximately Propor-
tional To The Dose Rate From Thermal to 7.0 MEV"'
by D. E. Hankins, August, 1962. 2. Bramblett, Ewing
and Bonner, "A New Type of Neutron Spectro-
meter," Nuclear Instruments and Methods, Sept.
1, 1960.

MODEL 44-2 High Energy Gamma Scintillotor

Detector: P" X V" Nal (TI)
Multiplier Tube: RCA 6199
Dimensions: 7½%" X 2"
Weight: 14 ozs.

MODEL 44-3 Low Energy Gamma Scintillator

Specifications same as model 44-2 except
Detector: Imm x×"" Nal (Tt)
Ideal for 1.125

The Model 2 or 3 is supplied with a 39" cable, two 'D" cell batteries, and an instruction manual. Choose a
detector and add the price of the counting unit with the price of the detector for the cost of a complete unit. You
may order a variety of detectors with your new counting unit if you wish. Orders may be placed, either by
telephone or mail, with your area Ludlum representative or direct with the factory. Firm quotations will be
given upon request. The FOB point is Sweetwater, Texas.
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IIum MODEL 1 9 MICRO R METER

GENERAL DESCRIPTION -

The Ludlum Model 19 Micro R Meter utirizes an internally mounted I" x V" Nol(T1) scintillator to offer an optimum performance in
counting low level gamma radiation. Designed to be moisture and dust resistant, the unit also featuresa push button lighted meter.
Five roges are provided with 0-25 Mircro R/Hr as the most sensitive, and, 0-5000 Micro R/Hr on the highest range.

Designed to provid, the monitor with the :electronic capability generally associated with fixed laborotory devices, the Model 19
incorporafts design features suchas , Non overloading linear amplifier - Wide pulse amplitude discrimination range 0 Negative
feedback stabilization * Temperature compensation * Regulated power su"ply Elimination of marginal circuits, component
selection and critical adjustments * solid state electronics.

All controls, including a calibration potentiometer for each range, are located on the front panel. Two "D' cell batteries are located
in an isolated compartment, and are easily changed from the front panel. The meter is housed in a rugged, two piece aluminum
bezel with an "O"ring seal.

SPECIFICATIONS

LINEARITY: Plus ar-minus 5% of full scale.

INPUT IMPEDANCE 0.1 Me"ohm.

HIGH VOLTAGE, Variable from 400 to 1500 vohts DC
electronically regulated to within +-Il%.

CAUBRATION STABILITY . Less than 15% variance to battery
end point.

BATTERY: Exceeds 100 hours when using standard flashlight
'D" cells. RM-42R Mercury cells or Nickel-Cadmium cells are

directly interchangeable.

METER RESPONSE: Variable with front panel toggle switch.
Fast, response 3 seconds and slow response of 11 seconds.
Others on request.

AUDIO OUTPUT: Unit is furnished with built-in Unimorph
speaker, oo-off switch provided on front panel.

BATTERY COMPLEMENT: Two standard size "D-1 cell
batteries, secured with screws and a gasket for dust and
moisture proofing.

COUNTING RANGES: Two scale (and two color) meter face
presenting 0.50 Micro R/Hr in black with ifull scale range
positions for 5000, 500, and 5iO;.and, in .red, 0-25 Micro R/Hr
with range selections of 240 and 25.

METER: 50 micro-amp, 2 1/2" diameter.

DETECTOR: An RCA 6199 coupled'to a 1" x 1" Nal(Tl)
mounted inside the instrument housing.

• FINISH: Instrument housing is of drawn and cost aluminum
fabrication with brown epoxy paint and silk, screened nomen-
clature, Switches are rubber bowted.

SIZE. 6.4 x 3.5 x 7.0 inches (H x W x L exclusive of handle).

WEIGHT. 4.5 lbs.

Model 19 Micro R Meter complete with batteries, speaker,
and Instructional Manual.

LUDLUM MEASUREMENTS, INC. 501 Oak Street
Telephone.(915) 235.5494 P.O. BOx 248

0 Sweetwater, Texas 79556
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udIum MODEL 19 MICRO R METER

RUGGEDIZED,
WATER RESISTENT,

LIGHTED METER,
"D" CELL BATTERIES,

BUILT IN SPEAKER

let, I

44

S
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SCIENTIFIC, INC* ENVIRONMENTAL DIVISION*PERSONAL & AREA MONITORING SYSTEMS

Model 811 Instant Working Le'
Quick, on-the-spot measurement of radiation hazard froi

Data Provided in 3% minutes
* Working Level Determination
" Indication of Gamma Background
e Approximate 'Age of Air' and

Concentration of Radon Gas from
Nomograph

* Direct Reading Digital Display

* Datoa Equivalent in Accuracy to
Kumne Method"

* Compact, Rugged Design

* .~.

The Model 811 . Instaitl Working
Level Meter measures the radiation
iazard associated with. radon decay
3roducts in 3% minutes. This allows
immediate corrective action toý be ini-
tiated, thus preventing prolonged em-
)Ioyee exposure to high working levels
ind shutdown of work areas. Early
discovery, and remedial action taken
)efore excessive concentrations develop,
lecreases both lost time and operating
:osts.

Prior to the development of the
Model 811 Instant Working Level Me-
ter, the * etz neasuremnent tech-
,ique was.onsi ered the most con-
ienient method to use underground.
However, it requires a 40-90 minute
ilapsed time from sampling until final
Seadings are available. It is this delay
md its inherent limitations and incon-
eniences which inspired the design

)f the Model 811.

REFERENCES:

OAiller, R.W., Denenberg, B., Moore, G.,
'A New Monitoring Technique for
'kirborne Radon Daughters", prepared
:or presentation at the Health Physics

6 EASY STEPS TO WORKING LEVEL

SiN Occuri

'LL ,, .• • . . . . - , . ,• .' , . . . . . . . .. ; ". . .2" "* .. -; . . _________ -
Gamma gwckround
Counttd

3- "

Road Rowel
Gomm a kluo

Traawer_____________ ILM

AtphN & Dta.
Coaomte

____ ____ _ [Alpha S awa counts Diaatayed
+ DWoricinq L&-vie

0 12 3 3"A 4 5
ELAPSED lI ME (MINUTES)

Society Ninth Midyear Topical Sym- "An Instant Working Level Meter"
posium, February 9-12, 1976. prepared for presentation at the Amet

ican Industrial Hygiene Conference,
Miller, R.W., Cleveland, J., Kump, D., May, 1976.

4-ancdtwed under exchwv hiens from Xgff.ACGBO Nudger, Corporewion .'Pt. Pending
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PRINCIPLE OF OPERATION

The Model 811 Instant Working
Level Meter* is based upon a recent,
observation of the natural radon family
found in mine atmospheres., It was
found that the sum of alpha and beta
activity for different ages or differint
mixtures of radon daughters stays
nearly constant for• a given workhng
level. It is upon this principle thatthe
Model 811 is based, with the sum of
alpha and beta activity readouts equal
to working level.

The Model 811 measures and elec-
tronically scales both alpha and beta
activity, providing a direct digital read-
out of working level in a total elapsed
time of 3% minutes from the initiation
of sampling. As in the Kusnetz method,
an external sampling pump is used, to-
gether with a specialty designed holder,
to collt *at mIl1eofh.mnato
phere on a. fibergia, filter. After col-
lection of a 5 liter sample, the filter
and holder are removed from the sam-
piing head -and inserted into the filter
well on the Instant Working Level
Meter for evaluation.

During the initial sampling time a
gamma background count is also made.
It is displayed and can be recorded to
provide useful exposure information.
In addition to working level and gam-
ma background data,: the approximate

Removal of exposed filter and filte
holder from sampling head.

'Age of Air' and the activity (in
picocuries/liter) of the radon gas that
produced the sampled daughters can
be determined by using a nomograph
supplied with the instrument. Mea-
surement results are equal in accuracy
to those acheived with the Kusnetz
method."

Calibration is eyasl amlshed in
the-iel'byusing separate alpha andi
beta emitting sources of known activity
conveniently mounted in a specially
designed fixture. Adjustments, when
necesary, are made by means of in-
ternally mounted binary-coded-decimal
rocker switches.

Insertion of exposed filter into readout,
slot of Model 811 Instant WorkinS
Level Meter.

•. . . "PuL. Pendin!

ORDERING INFORMATION

Specify Model No.8 11 Instant Working
Level Meter.
Accessories:
- Battery Charger - Cat. No. 811 -BC-,
- Filters- Box of 500 - Cat. No. 811-5
- Filter Holders - Cat. No. 811 -F
- Filter Holder Container. Cat. No

811-FB
- Calibration Stds. e - Cat. No. 811 -A

5- Cat. No. 811-B
-- Sampling Pump, MSA No. 2 or

equivalent - Cat. No. 811-P-1
-- MSA Battery Charger or Equivalent-

Cat. No. 81I-P-BC

+:'Meter is gamma sensitive on bet a-counting side. Thus, a special tungstei
shield may be required, in place of the one routinely supplied, where large
h-gh grade deposits are mined, i.e., Ž 0.70% U3 0 8 equivalent.

. , ...~v ~ .•.. •. - .~'SPECIFICATIONS. . . +"•;:+ .• .. +...

* Size: 10-W x 8"M x 2%!'D -" . *1=

Weight: J 1 tbs. . - +" - - .

Power Supply" Rechargeable Nickel Cadmiumrn Batteries, included
Case: Heavy duty deep drawn aluminum, water-proof design with shoulder

strap. Removable protective cover. " .*-"* " -

Sa~mpling Rate: 1 4 19ral pump see , accessori
uu . IWorking Level - direct readout " - . -,.

2. Approximate gamma background - direct readout
" 3. Approximate 'Age of Air' and concentration of radon go in

picocuries/iter m- from nomographin ee d .-

Accuracy: Comparable to Kusnetz method forworkinglevel ,t.r.minati.ns"

808 BUSSE HIGHWAY
PARK RIDGE, iLLINOIS 60068

SCIENTIFIC, IN.C. (312) 696-4250 TELEX: 28-3469 Sr
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Services .and Prices
SERVICES.SUPPLIED BY
TERRADEX CORPORATION*
Terradex Corporation supplies TRACK
ETCH®.' detectors in various configura-
tions and with Instructions for measur-
ing radon and total alpha activity. We
process the detectors and prepare a
report of the results. The only effort
required of the client is to place the
detectors in the area to be monitored
and return them to Terradex.

The complete services provided by
us include:

1. Consultation at Terradex to plan
the TRACK ETCH program

2. Prenumbered TRACK ETCH de-
tectors in appropriate configura-
tions ready for field use

3. Detailed handling instructions
4. Forms for recording.pertinent data
5. Processing and reading of the

detectors
6. Computer analysis and tabulation

of the data
7. Detailed statistical evaluation of

the data
8. Storage of the detectors for

future reference
9. Summary report of the results
TRACK ETCH detectors are shipped

with proper protection so that they donot record a!imaidaAition before they
are ready toIbe used. The detectors
will not record other types of radiation.

When the detectors are returned
from the field, weprocess and read
them. The resulting data are computer
analyzed, tabulated, and ranked, after
converjsioonQaverage radon concen-
tration valups. A statisticalevaluation
of the data will be madeif, in our
opinion, the number of samples is ade-
quate. A Terradex letter report
summarizes the data.

After processing and reading the de-
tectors, we stei-hemlor fulure. Mer-
ence. They can be reread at any time
to verify the original results or to in-
crease sensitivity by reading a larger
area of detector.

You are welcome to free consulta-
tion at the Terradex offices to plan the
field work. Free consultation at Terradex
is also available to help interpret the
results. You can also request field con-
sultation at the consulting rates shown
below.

CONFIGURATION TYPES
TRACK ETCH detectors are supplied
in several configurations, depending
on-the measurements desired and the
environment being monitored. All con-
figurations: have been calirated iat
typical indoor. radon/radon-daughtbr
WAi~OnSi Lbmfbers tit the

mental Measurements Ljoratory. 8e
i6 ar ia-red in pCi/I or Bi/rn3 of
radon based on these calibrations.
Resulixan0aso-be-;:epoztedin
Worjk Llý if the Working
Lovel ratioaalogaw.oassunwd.

TYPE B - Detectors of this type are
mounted bare on 2Yrinch (6-cm)
square cards, punched for easy
hanging on walls or from ceilings.
The back of the card has spaces for
filling in dates and other comments
for computer processing. In this sim-
ple configuration, which is well
adapted for monitoring in buildings
protected from the weather, the de-
tector measures the total ambient
alpha particle activity from both
raoAdrid.radon daughters.

E -he detector is mounted
in- 'the bottom of a light plastic
cup, about 3.75 inches (9.5 cm) high
and 2.9 inches (7.3 cm) at the widest
diameter. A special filter, supplied
with the cup and installed over the
mouth of the cup by the client, pre-
vents entry of radon daughters and
dust. Typ ee'n' easure

rad u " yradonrIi ah•r;ararlt CUps can be
mounted on walls or ceilings with
pressure sensitive tape. Detectors of
this type are recommended for out-
door monitoring when they are con-
tained in protective canisters. They

are also suitable for indoor monitor-
ing where a radon-only measure-
ment is required.
TYPE M -. Same as Type F, except
that the mouth of the cup is covered
with a Thoron Filter membrane that
excludes thoron (Rn-220) but
permits access of radon (Rn-222). It
is less sensitive than the Type F but
can be used in speciai situations with
a high thoron concentration. It also
excludes radon daughters and dust.
TYPE C - Same as Types F and M,
except that the cup is left open and
no filters or membranes are installed.
it is intended primarily for soil gas
radon measurements, but it can be
used for indoor or. outdoor atmospheric
measurerents in some instances.

PLACEMENT BY CUSTOMER
The client is responsible for placing
the detectors in the area being moni-
tored and for recording the time of
placement and removal. Little or no
.equipment is-needed for this work. If
radon maps (optional).of the data are
needed, the client provides sample
location grid maps that are used as
base maps for computer plotting.

SENSITIVITY RANGE.
TRACK ETCH detectors have an ex-
tremely wide: range of radon exposure
sensitivity. They canmmeasure not only
the low radon levels in ambient out-
door air but also the very high levels
that might be present in some uranium
mine atmospheres. Sensdividtao.J
ra.don hixlni ased
sjimly e n an increased
(det%;.w at an additional price.
This is an important advantage of the
TRACK ETCH system where initial
measurements are made in atmos-
pheres of unknown radon concentration.

TRACK ETCH. Tetradex. and f rregistered rradmaal and semvce mwifs of Terradex Corooratiori.
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PRICE SCHEDULE
The price for TRACK ETCH services depends on the number of detectors
ordered and the sensitivity levels desired. With a minimum order of 50 detectors
the prices are as follows:

,.:,Sensitivity Level
(1pCi/-months) (WLM t)

Service Price
(U.S. $ per Detector)

In 'most environments with exces-
sive radon levels, thelowest-price
reading, 4.0 (pCi/l)-months, will pro-
vide adequate counting statistics. After
reporting, if it is. found that this sensi-
tivity level is inadequate for precise.readout, more area of the detector can
be read to increase the sensitivity
.level. The increased price to read
greater areas is reflected in this
table.

4.0 0.085 15
1.0 0.021 30

0 0.0042 .60

Please request quotes for programs requiring more than 5000 detectors per year.

*Assuming a Working Level ratio of 0.5

OPTIONAL SERVICES SUPPLIED
BY TERRADEX CORPORATION
Tarradex can prepare TRACK ETCH
radon montour maps of the results
where area surveys are conducted.Prices for these maps will be quoted
on request. A minimum of 100 sample
points usually would be needed to pro-
vide adequate data for mapping.

Field consultation services on the
radon monitoringprogram are avail-
able at a charge of $300 per day. plus.
travel and living costs. Our consultants
can help plan the.program and instruct
field personnel in the most effective
way to use the detectors, record the
field data, and interpret theeresults.
This service can be particularly useful
when applying the TRACK -ETCH tech-niques to new or unusual situations.

Terradex has available protective
canisters for use with the TRACK
ETCH cups when they are installed
outdoors or in harsh indoor environ-.
ments. These canisters are. available
for lease or sale, depending on the
client's needs.

Canister lease $10.00 per month
Canister price $50.00

LIMITATIONS OF DATA
We keep all data and other sensitive
information strictly confidential and
will not release it to other parties with-
out specific permission from the client.
We do not accept responsibility for
subsequent action taken by the client
or its consultants as a result of TRACK
ETCH programs.

DELIVERY SCHEDULE
Shipment of detectors can be made
within two days after receipt of an
order at Terradex in Walnut Creek,
Califomia. You can place orders by
telephone, but you should confirm by
letter or Telex.

After the detectors-are returned, the
results are usually ready within five
working days. Summary information
can be transmitted .by telephone or
Telex if requested. Completed tabu:
lated data are airmailed in ten working
days.or less.

ORDERING INFORMATION
Place orders for TRACK ETCH
services through:

Terradex Corporation
460 N. Wiget Lane
Walnut Creek, CA 94598
Phone: (415) 938-2545
Telex: 337-793

The process of radon detection
using track.registration material is
covered by U.S. and foreign patents:
USA 3,665,194 and 3,303,085;
Australia 424,388; Canada 911622;
S. Africa 68/3983;*Sweden 336688;
other patents issued and pending.
Thoron Filters are covered by U.S.
patent 4,064,436; other patents pending.

Printed in U.S.A. 01980 TerradexCororatior
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RADIATION DOSIMETRY
TLD SERVICE
FOR PERSONNEL & ENVIRONMENTAL MONITORING
Thermoluminescence dosimetry (TLD) has emerged in recent years as a dearly acceptable alternative to film badges. This
technique is based on the ability of certain materials to absorb and store radiation energy, releasing the stored energy in the
form of light when the material is heated. Many of the disadvantages of film badges are eliminated by TLD. Lithium fluoride
is the most popular TLD material for the following reasons:

1. The rad response of this material is similar to that of soft tissue, eliminating the need for a complex set of filters.

2. The useful range for gamma (f) and x.ray is I mR to 1000 R, the entire range of interest in radiation protection. The.
response is linear with exposure over this range eliminating the need for calibration curves.

3. The material is commercially available in small solid dosimeters, especially useful in this application.

4. With proper annealing and reading, badge exchange frequency can be quarterly for personnel who are unlikely to exceed
the quarterly' occupational.dose limits.

5. Angular dependence is almost completely eliminatedvwith the Eberline badge design.

6. Effects of light, heat, humidity and time on the response are not significant with the Eberline method of dosimeter
annealing and readout.

After a decade of providing film badge service (1.960 to 1970) and another decade of TLD service (1967 to 1977), Eberline Is
convinced that TLD offers the best available technique for personnel dosimetry.

The Eberline two-step method of readout completely eliminatesfading of response for use periods up to one year.

TLR-5 AND TLR-6 READOUT CYCLE FOR LiF Wrist and Ankle Badge

Identical to the personnel badge, except that the clip is
replaced with an elastic band. This badge design is also
suitable for attaching to a photo identification badge.

LIGHT RELEASED
"FROM LiF CHIP

---1 I--- 0.,87"

PAN TEMPERAtURE"i
LOCKING DEVICE

O-R ING SEALHIGH2
TEMP. TLD BEHIND 10 mg/cmr2

LOW TRAPS DECAL AND MYLAR
TEMP.
TRAPS

H PRE-REARANNEAL . REA ONOLY THE O-RING SEAL
IN THE TLR.6 & TLR4 -- INON-FA04NG SIGNAL- 1.37"

START START STOP 0TLD BEHIND. 285 mg/cm
2

CYCLE COUNTING COUNTPNG ALUMINUM FILTER

A variety of TLD holders is available, including the following:

Personnel Badge . EXTRA CAVITY
BEHIND 285 mg/cm 2

Eberline provides a TLD badge with shielding to measure
both the "shallow" and "deep" dose equivalents from beta,
gamma, neutron and X-ray radiation.
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Ring Badge
A single TLD chip supplied in a small, black polyethylene bag, which is 10 mg/cmr2 Ithick, mounted on an
elastic finger bend. This badge is used to measure extremity dose from beta (f), 7or x-ray.

Environmental Badge
Each badge consists of five LiF chips selected for uniform response, in a plastic holder. The plastic provides
adequate protection from weather for this badge to be used out-of-doors
Neutron Dosimetry
Ebedine provides a neutron service based on the technique of Geiger and Doles (Proceedings of the Ninth
Midyear Topical Symposium of the Health Physics Society,pages 845 -849,February 1976). This technique
is used to: (1) identify standard UF dosimeters that have been exposed to neutrons, (2) calculate neutron
and - components of a mixed irradiation, and (3) estimate the dose from neutrons in situations where the
spectrum of neutrons remnains relatively constant. This method Is based on the fact that natural lithium
fluoride responds differently to neutrons than to 7, 0 or x-rays, with more of the stored energy attributable
to neutrons being released at a higher temperature (325 0C). The neutron response is dependent on the ratio
of thermal neutrons to intermediate or fast neutrons. In a facility where this ratiois relatively constant ,the
technique may be used to estimate nieutron dose. In a facility where the ratio is highly variable, the technique
may be used to identify persons who should routinely use one of the other methods of neutron dosimetry.
When requested by the customer, badges for neutron readout are issued with a red decal. Badges that are
not identified in advance as neutron badges can still be read out for neutrons if:they are so marked at the
time of return to Eberline. The neutron component is reported In counts, withthe customer converting
counts to mrem based on calibration under typical conditions of neutron moderation at that facility.This
calibration is done with a neutron rem -counter and Eberline TLD badges mounted on a one-gallon jug of
water. The customer applies the mtem/count conversion factor that was determined for his facility .ý This
neutron dose is then added to the dose record maintained by Eberline for that individual. The dosdes (pene-
trating and skin)-from x-ray, 7 and 0 also are reported by Eberline for each badge.
Frequency of exchange: When personnel seldom approach the 1250 mirem quarterly dose limit, a quarterly
exchange is adequate. If the limit could be exceeded,monthly exchange is recommended.,Environmental
badges should be exchanged quarterly.
Exchange procedure: So simple -Eberline will ship a complete new TLD badge prior to each exchange date
and customer returns the used badge for reading and reporting. Shipping container and return shipping labels
are provided with each shipment of badges.

QUALITY ASSURANCE PROGRAM
Eberline TLD service meets performance requirements of standards developed by the Health Physics Society
and the American National Standards Institute and Regulatory Guides of the Nuclear Regulatory Commis-
sion. Additional assurance is gained through audits conducted internally and by Eberline customers, and
,through an extensive and continuing dosimetry performance testing program.
One element of the Eberline program consists of a group of reference dosimeters,closely selected for uniform
response, used to indicate the consistency in the annealing and reading process. Another is the weekly read-
out of in-house quality control badges, exposed by the QA Manager. Since they are representative of the
current supply provided to customers, the results obtained from these badges indicate the consistency and
:accuracy of the total dosimetry program.
Badges representative of the current supply, and routinely processed in the same manner as those shipped
to customers, are sent monthly to an independent agency for additional performance testing. Sources usedi ue226P313 7C 60i

Include Ra, Csand Co 7 radiation;x-rays of various energies down to 15 keV; 0 from 9 0 SrY;
and neutrons from 2 52 Cf. Results of this testing are consistent with the:Health Physics Society Standards
Committee proposed standard "Criteria for Testing Personnel Dosimetry Performance". When this standard
has been fully implemented, Eberline will supply to each customer evidence that the Eberline service meets
these performance criteria for each type service provided to that customer.

REPORTING
The Eberline TLD report has been approved for use in lieu of NRC Form 5. A special form is provided to
record information onstart-up, additions and deletions.
Routine reports are normally mailed within one or two working days after receipt of badges and always
within five working days. Emergency reports, if required, are made by telephone the same day the badges
are received. Additional reports supplied at year-end a.s required by NRC include a statistical listing of
number of persons.in various dose ranges and a dose summary, listing the quarterly dose to each person.

0 e) fL It' -PD. Box 2108, Santa FeNew M•xico 87501 (505)471-3232 TWX;910-985-0678
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EXPLANATION OF CURRENT TLD OCCUPATIONAL REPORT

Each green and white stripe contains two lines of information for each badge issued. The first three
columns indlude-data necessary for individual identification.

Columns four and five are used to specify the particular type of service and frequency of exchange, as
well as the dates the badges are issued and returned. Column six isused to further identify work loca-
tion and type of work performed. The second line of column six is used to record the neutron reading
obtained by one of several techniques. Upon request, Eberline will, assist with selection of a suitable
technique and suggest calibration procedures.

Total TLD net counts, the reading of the dosimeter behind the 10 mg/cm 2 plastic decal, is reported
in column seven. Also reported in' this column are the penetrating net counts, the reading of the dosi-
meter behind the 285 mg/cm 2 aluminum absorber. Both readings are reported minus the reading of
the control badge and corrected for the response factor of the dosimeter so that one count corresponds
to one: mR of exposure from ' 3 " Cs gamma radiation.

The dose reported as "gamma" in column eight is the penetrating dose equivalentand is due primarily
to gamma and, x-rays., The whole body: dose for types of service T and N is the sum of the top line
from columns eight and ten.

The dose reported as "beta" in column nine is the total TLD net counts less the penetrating net counts.
The skin dose reported in the second line of this column is the sum of the top lines of columns eight,
nine and ten. This represents the total dose equivalent taken to be the dose to the skin for type service
T and N.

Column ten reports the neutron reading corrected by the customer using a calibration factor for that
source of neutron. The extremity (service codes H, j or K) dose recorded in the second line is the sum
of the top line of columns eight, nine and ten.

Columns 11, 12 ýand 13 are the accumulated calendar quarter and year dose values in mnrem for the
whole body, skin and extremity. The corresponding limits, based on 10CFR20, section 20.101a are
1,25 remn whole body, 7.5 rem skin and 18.75 rem extremity for the quarter. The whole body dose
limit for a calendar year is 5 rem. These limits are reported in the top line of columns 14 and 15.

The second line of column 14 reports the actual lifetime accumulated occupation dose, provided dose
history information has been supplied to Eberline. The second line of column 15 gives the lifetime per-
missible whole body dose based on the formula 5(N-18), where N is the age of the person.

The current TLD Occupational Radiation Exposure Report used by Eberline has been approved for
use in lieu of NRC form 5.

eberine

0 3 is. " . J 264-.6-•4053 0.. •-• 5-76 "iC . 370 310 60 310• 37C !.2 ,
00i 1 07-13-23 52 8 01-23-76 312 310 ;70 311 " 37C .5 17
(500? .7~ s $- . 3," 2?27•-44•-• 36 N 01-05-75 00 l.i 10 0 10 130 ",

,08-22-32 43 B 131-?3-76 21 i09 130 !30 21, 1 30
0 C3 S •itn 65 561-64-7377 T 01-05-76 HL A- S.
0351 11- 1-31 44 9 01-23-67
r.1 Smith FL 56i-94-7757 k 01i05- 7 HL 0 2a5

!1-11-31 44 5 01-23-76 234 23..
:33f5 .irraae ,K 299-26-0303 J 01-05-76 BA C

0 .03-10-39 36 B 01-23-76

'4Uc i4• Crc~rtm'.l
iCrtlard 3. 2av(;

P.A. 3c', 32
a8, b-ock. . 11•-.'•os 3 1•.1
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Used in many fields

RADIOACTIVE PARTICLES
Hundreds used in government atomic energy tests
and by industries developing and manufacturing
nuclear equipment and installations.

SMOKE AND SMOG
Government Health Agencies, including Municipal Air
Pollution Control Departments and Insurance Com-
panies check, air pollutant factors with Stoplex Hi-
Volume Air Sampler. Insuring public safety.

ATMOSPHERIC CONDITIONS
Weather services, Armed Forces research units and
others identify and measure particulate matter with
Stoplex Hi-Volume Air Samplers.

MINE AIR HAZARDS
For Mine Inspections, including Mine Safety and
Health Programs.

FACTORY HEALTH HAZARDS
For alerting personnel where noxious porticulate
bodies and dusts are a source of hazard. For prob.
•lemssof industrial hygiene and occupational hazards.

HI-VOLUME

AIR SAMPLER

RESEARCH AND TESTING
Universities, Notional Laboratories, testing stations,
Civilian Defense Agencies - use this Staplex Hi.
Volume Air Sampler to' be constantly on the alert for
Safety Standards.

LITERALLY INHALES
an entire area with unparalleled speed and accuracy

designed for indoor or outdoor use . . . indis-
pensabte for series or unit tests . . . a necessity for
detection and in maintaining optimum health stand-
ards anywhere that air pollution hazards are present.
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• COMPKACT .. , P ORTA[BLE

HI-VOLUME AI:R SAM (IPLEJR

This unit was developed in the laboratories of the New York office of the United States Atomic Energy Com-
mission and manufactured in large quantities for them by The StoplexComnpany. Through permission from
this Commission Agency, The Staplex Company now makes available these High Volume Air Sampler Units
for general use. The. prime :purpose of these units is for accurately sampling large volumes of air for: particu-
late matter by means of a filter paper. The sampler has been used successfully to imrnple air: containing par.
tides as small as one hundredth of a micron in diameter. The unit employs a turbine type blower. The
standard unit permits the use of a filter paper approximately 4" in diameter, with larger sizes available as
described on page 4.

Approximately 50 filter type papers have been tested in this sampling unit. The only hard surface paper
which has been tested that will permit passage of sufficien air to keep the pump motor cool is the TFA #41
which may be operated for approximately one hour without significantly over-heating. The highest flow

rate has been obtained with TFA Type "51" a pleated respirator paper filter ýwhich will pass 70 c.f.m.

F.LTERt HOLDER - The filter hotdvr is mochined from aCluminum in two pieces. The holder has.
been made to accommodate both the 'pteoted and the fat filter papers. When using the flat filte,

paper, a removable crass-grid is inserted behind the paper to prevent its rupture in service.

It it considered important that alt filter paper holders be interchangeable to permit the operator

to .carry several loaded filter holders during an air sampling rut. The standard unit is equipped
with. one filter holder set, occoammodating 4" diameter filters. Additional filter holders can be
s~plsoled. This makes, it. whon/equiri ed. o necessary forathe 'operator to handle the paper when in
the field 0an.roducts contamination by a substantial amount.. Special filter holders ote available
for 6" i 9" and 6" x t0" filter papers. Other sizes can be obtained by arder.

.M.TEK PAPERS - The following type filter papers are recommended for use with this unit:

00

Or

Type fl how Rat* . . . Advantoges9
litter CIM Ashloss. Easily countable for Alpha particles.

TPA #41 .18 apprx. Good efficiency fat .industrial dusts and for
particulate matter size 10 microns and under

to 1 /100 micron.

TFA #2133 36 approx. Moderate flow rate. Moderate resistance build-
up. Cauntable for Beta Radiation.

TFA type "S"
Mlewted

70opprox High flow .rat. Physcaltly stroag. Low resist-
once buildup. For particulate matter size 10

tiscron. .and over.

VMSX HaOUSING ASSEMBLY
The housing assembly is cost alumrnum,
.using a minimum of metal' so that the
weight ccA be kept down. The unit weighs

* but 10 lbs. and is portable.

The rate of Row is meosured .by means of
an indirect, variable orifice meter. This in.
dicates the pressure drop acros on orifice
in the housing and. i|.calibrated against
a standard arifice an the intake.

PUMP AND MOTOR
The air movr is a high speed, heavy duty
pump and motor, .49 HP; 15,600 RPM,

the pressure volume. characteristic of •ihch
is isown. The unit is designed for 24 hour

sampling. A number of these have been

operaied by the United States Enogy

Commission from-two to three months con.

tinuously in the field without a break,

with the pleated filter changed every

seventy-two hours,

APPUCATION
May be used for indoor or outdoor sam-
pling. For mobile or fixed position opera.
tion. either horizontal or vertical. Motor
con work satisfactorily in conditions and
atmospheres up to 10,5C or 220'F.

ModelTFIA--lO V. A.C. or D.C.

Model TFIA2-220 V. A.C. t -D.C.

:Model TFIA-4-24 V. D.C.

Exclusively manufactured and sold by THE STAPLEX COMPANY, AIR SAMPLER DIVISION
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APPENDIX J
CHURCH ROCK URANIUM RADIATION SAFETY PROGRAM

TABLE OF CONTENTS

SECTION

J-1 Church Rock Uranium Radiation Safety Orienta-
tion Outline

J-2 Rules for Radiation Protection

J-3 Radiological Work Procedures*

J-4 Radiation Safety Training Program
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APPENDIX J

J.l CHURCH ROCK URANIUM RADIATION SAFETY ORIENTATION OUTLINE*

Differences between radioactive materials and radiation.

Radioactive materials present in.the mill:

o Uranium decay chain

Radiation present in the mill:

o Different types of radiation

Radiological hazards in the mill":

o Routes. of entry into the human body

Contamination control:

o Spills
o Clothing and showers
o Respirators

Rules. for radiation protection.

License,.signs, and posters.

.Monitoring in the mill;. in the environment.

Bioassay, film badges.

Exposure limits:

o As low as reasonably achievable (ALARA)
o Women in radiation zones

Environmental Protection,

Last N;m;e First Name Social Security Number

I have received the radiation orientation outlined above.

*(Document location- Employee's personnel file, RSO Office)
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J.2 RULES FOR RADIATION PROTECTION

1. If you've been issued a dosimeter, wear it all the time you
are at work.

2. Don't smoke, eat or drink inside processing buildings or the
laboratory.

3. Wash your hands when leaving processing areas and before
eating or smoking.

4. If you have a cut or open sore, have it bandaged before
working in or around process areas.

5. Read and follow the radiation protection requirements in the
"Standard Operating Procedure" for the job you are doing.

6. Wear a respirator whenever required by the "Standard Operating:
Procedure" and when instructed to by the foreman in charge.

7. Work safely; report unusual conditions and defective equipment
to your supervisor.
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J.3 RADIOLOGICAL WORK PROCEDURES

Ore handling areas of the mill:

o The area is to be kept as dust free as possible
at all times.

o Cleaning operations -should be done wet where
possible.

If .an area cannot be wetted, respiratory protection is required when a

brush or broom is used. Compressed air may NOT be used in ore dust

cleanup.

Yellowcake handling areas of the mill:

o The area is to be kept as dust free as possible.

o Protective clothing must be worn for ye.llowcake
packaging operations.

• o Protective clothing is to be stored separately
from personal clothing.

o Protective clothing may be worn by the same in-
dividual several times without laundering provided
there is no yellowcake contamination visible on
the clothing.

o Protective clothing with visible yellowcake con-
tamination must be exchanged for clean protective
clothing. Contaminated protective clothing must
be put in designated bins for laundering.

o A shower is required after working in the yellow-
cake barreling area and before dressing in per-
sonal clothitng if yellowcake contamination is
observed on protective clothing.

o Repository protection is to be worn where posted,
whenever directed by the foreman, and for all
operations where yellowcake dust is present.

o A water hose is to be used for cleanup, of yellow-
cake dust. Never use compressed air.
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J.4. RADIATION SAFETY TRAINING PROGRAM

I. Principles

A. Define and explain radiation and contamination:

1. Radiation -- the emanation of nuclear particles or
high energy electromagnetic photons from a source,
which may be radioactive, or a device such as a
reactor or accelerator.

2. Contamination -- small dust-like particles of radio-
active material in areas where there is no control
over their spread and where one might unknowningly
become exposed to radiation. There are two types:
fixed and loose. Loose is easily removed. Fixed
adheres to the obje-ctand must be removed by means
other than simple washing.

3. Types in the Mill:
a. YC in drums (radiation:source)
b. YC loose on the floor or in the air (contamination)
c. Densitometers (radiation source)
d. ore (possibly both)

B. Types of radiation:

1. See D below

C. Interaction:

1. Ionization -- Principal means of interaction
a. Charged particles -- removal of electrons or

addition of electrons (ion pairs).
b. Ionizing radiation

2. Specific Ionization
a. Number of ion pairs formed per unit path length

in a given material.
b, Increases with charge if the mass is the same.
c. Increases with mass if the charge is the same.
d. Higher mass lower velocities.

Example: 4 amu S.1. 50K to lOOK ip/cm air
.00055 amu S.1. 30 to 300 ip/cm air

D. Specific types of radiation and their interaction:

1. Particles
a. He nuclei

I. Due to instability of radioactive nuclei.
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f. Morphological damage.
g. Mutations in cells which are in the process of

reproduction.
h. Rate of cell division retarded or inhibited.
i. Abnormal cell division, i.e., cancer.

B. Radiation Units
1. RAD vs REM

a. RAD-Radiation Absorbed Dose - Any type of
radiation which liberates 100 ergs of energy
per gram of material in which it is absorbed.

b. REM - That amount of radiation that produces
the same amount of biological damage as one
RAD.
1. REM RAD X Quality Factor (QF)

a. Quality Factor is the ratio which
makes rads and rems equal.

Example: 8, x-ray and I QF = I
a QF 2o

2. Dose
a. Dose - Dose Rate X Time

1. Dose Rate - Energy absorbed per unit time.
.2. Dose - Total eneigyabsorbed.

C. Effects:

1. Blood cells most susceptible - lymphocyte
2. Granulocytes
3. Bone cells
4. Nerve cells
5. Brain cells
6. Muscle cells

D. Exposure:

1. Chronic vs Acute
a. Chronic - continuous exposure over a long period

of time.
b. Acute -- large does over a very short period.

E. Somatic vs Genetic effects:

1. Somatic - high dose
a. Continuous chronic exposure to hands of beta,

at a few REM per week, dry and brittle, red skin.
Skin cancer.

b. Large doses to eye -- cataracts.
c. Leukemia
d. Epilation - 100 REM or more short period of

time.
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2. Specific energy characteristics of specific
isotope. Very small energy range.

238 4 234
Example: U- He + Th

S92 2 90
b. Heavy element- Au, U, Pu, Ra
c. the lower the energy, the lower the half-life

-- define half life.
d. Interaction

1. Ionization
2. Short range - but indicative of a high energy

of absorption or high degree of ionization
possible high degree of tissue damage -

internal hazard.
3. Moves in a very straight line due to the mass.

a. All stop about the same distance.
b. Discovered by using a cloud chamber.

2. Beta
a. Composed of electrons

I. Range of energies
2. Highest energy indicative of specific isotope.

b. Neutron breaks down to a Proton, electron and an
additional form of energy released, neutrino.

1 1 0 0
Example n1 H + e +

0 1 -1 0
c. Interaction

1. Ionization and transfer of energy to the outer
electron field.

2. Stoppage dependent on initial energy and density
of electrons in the medium.

3. Zig-zag path.

3. Gamma
a. Electromagnetic
b. Not continuous, consists of short bursts or packets

of electromagnetic energy known as photons. Each
burst is a result of a specific alteration or
change in a nucleus.

c. Excited state to ground state.
d. Number and energy of photons characteristic of the

excited state of the given nucleus.
60 60

Example: CO ------- Ni+ +
5.26 yrs 1.17 1.32

mev mev
e. Interaction

1. 3-types-Photelectric effect, compton effect,
pair production.

2. Photoelectric effect
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e. Life span reduction 1 to 1-1/2 percent for every
100 REM total dose over entire life.

2. Genetic
a. Background -- 0.5% of all mutations (5 per 1,000).

F. ALARA Philosophy:

1. Maintain levels so that exposure to indivduals is
kept as low as feasibly can be achieved using today's
technology. Cost Prohibitive.

G. Background Radiation (Range 100ý200 mrem/yr):

1. Cosmic Rays 35 mrem/yr
2. Local external sources 40 mrem/yr
3. Internal sources 25 mrem/yr

100 mrem/yr

1. Cosmic Rays
a. Outer space.-- energetic particles,

2. Local external sources
a. K-40, U, Th, and their daughters
b. ýwood structure approximately 50 mrem/yr

concrete " 70 mrem/yr
brick as much as 100 mrem/yr

3. Internal Sources
a. K-40 predominant

4. Average chest X-ray
a. 45 mrem/yr

5. Other sources
a. Luminous dial 2 mrem/hr-- radium dial
b. Dental X-ray 0.4 -- 10 REM
c. Fluoroscopy 15 REM/minute
d. X-ray shoe fitting 10 REM

6. Gallup Background -- 189 mrem/yr

III. RADIATION DETECTION

A. Instrumentation:

i. Train in the use of instruments on hand
2. Theory of operation

8. Dosimetry

IV. Radiological Control

A. Principal of control:

1. Time, distance and shielding
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B. Work Area Rules:

I. If you've been issued a dosimeter wear it, properly, at
all times when you're at work, or directed to do so.

2. Don't smoke, eat or drink inside processing buildings or
labs with the exception of the control rooms and offices,
if they are kept clean.

3. Wash your hands.
4. Cut or open. sore; have it bandaged, report it to your

supervisor.
5. Read and follow the radiation protection requirements in

the Standard Operating Procedure (SOP) for the job you
are doing.

6. Wear repirator whenever required by the SOP and when
instructed to by the foreman in charge. Cloth is not
satisfactory for most jobs.

7. Work safely; report any unusual or unsafe conditions.
8. Keep area dust free as possible, wash down often, and

never sweep.
9. Always wear coveralls or other protective clothing.
10. Shower at the end of the day.

C. Respiratory Protection:

I. Filters YC out of the air plus other isotopes that may

be present.
2. Demonstrate proper use.

D. Monitoring Program:

1. Air samples
2. TLD'sa
3. Radiation Surveys,
4. Visual Inspections

V. Exposure Control

A. Limits:

1. External Whole Body ----------- 5 REM/yr
1.25 REM/qtr

(REM) Lifetime- 5(N-18) N=Age in years
2. Hands --------------------------------- 75 REM/yr
3. Skin ---------------------------------- 30 REM/yr
4. Lungs ----------------------------- 15 REM/yr

B. ALARA:

1. Cleanliness, job planning, common sense

C. Notification and posting:
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1. Fence and entrance posted
2. Informed by guard
3. Sources identified with warning labels.

D. Record Keeping:

1. Exposure determined from time cards; important that they
are filled out correctly..

2. Exposure from TLD's - very low, usually zero or back-
ground.

E. Bioassay:

1. Urine Samples -- all personnel in YC processing and ore
areas.

2. Frequency -- conducted semi-annually, could be changed.

VI. Importance of Radiological Control

A. Consequence of violations:

1. Loss of license -- most serious

2. Removal from job -- most serious to. individual
3. Unwarranted exposure, needlessly -- most serious of all.

B. Job Planning:

1. Shortens job, lowers exposure..

C. Waste disposal:

1. Cleanliness -- keeps contamination down.

D. Decontamination:

1. Simple washing.

VII. ENVIRONMENTAL MONITORING

A. Water Samples:

1. Ground water wells
2. Surface water

B. Air Samples:

1. Perimeter
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C. Radon Samples:

1. Perimeter

D. Treated mine water:

1. U removal and Ra removal -- result water release better
than when removed from underground. Safe for all to
drink..

J-11





APPENDIX K

MILL PHYSICAL SECURITY AND,
RELATED.. YELLOWCAKE HANDLING,.
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1 inspecting the yellowcake packaging and storage areas to ensure the

2 security'sof the facilities, i.e'.,, that' allý fence gates and doors

3 are secure. The Yellowcake Packager is not authorized to permit

4 anyone 't6oenter the area;ý access it&o-the room must be authorized by

5 mill production supervision.

6 There are. four (4)`keys to Door "167. TWb (2) keys are kept in the

7 General Manager's key cabinet,,the ,third is kept by the Mill Fore-
8 .. man or in his*absence, the. Opeuratios.perintendent. The fourth

9 key. is kept by the radiation officer so thati he. can enter and take

10 his radiologic-al aamle p hse scedule. Duiring plant shutdown,

11 the Mill Foreman's1 key is-kept lo'ked in- the Operations Superin-

12 tendent's desk.0' Theý changie room adjacent tothe 6'ellowcake pack-

13 aging room is for the exclusive4 use of the Yellowcake Packager.

,,, . .. .e,. - , :, p ,. .ac ,,.&,r. ta l t i. arr nge

14 The delivery of empty drums.: to the packaging fac~lity is arranged

15 through the Mill' Foreman or the Surtae Labor .Foreman. The con-

16 tacted :foreman.unlocks .the fence gate and supervises the unload-

17 ing, thus'maintaining the security of the storage area. The fence%

18 gate is relocked at the completion of the unloading. Empty drums

19..drums are not to. bestacked withn. six (6) feet of the fence on
20 either side in order to:'preenta security breach? of the fence.

21 There are three (3)"keys to the yellowcake storage fence gate. Two
22 (2) keys are kept in~l the General Manager's key.cabinet and the

23 other is"Ikept by ithp".sMill Foreman or i.n./ his:abience, the Operations

24 Supei'Iuteidenc." Drig.plantn shutdown, this.key is locked in the

25 Operations. Superintentdent's desk.-

26 1K2.2 Yellowcake" Sampling

27 The. Yellwcake Packager removes a sample scoop (30-40 grams) of

28 yellowcake from each.filled drum and places it in a sample vial.

29 The sample vials are coded to identify the drum source by lot and
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.drum number. At the end of .the.shift the following procedure is

followed.

I. The Yellowcake Packager brings a-list with
numbers, and. weights, as well as a sample for
each drum packaged on that.shift.

2. This list goes to ýhe Operatiqns Superinten-
dent. He checks.aid records production, and
brings the list-to th4: Analytical. Chemist. The
Analytical Chemist makes a copy and gives the
original to the Chief Mill Adcountant.

3. The samples from each drum ar• brought tp .the .

yellowcake lab 'whlch is" eptlocked'exc ptt hen .
analyses are-bein run. . -Te-•Operations ':Supirin,-
tendent, Chief Chemist, Chief Metallurgist, Ana-
lytical and ControlChem ftsare tle only per-
sonnel with a-.key.,to the yellewcake. lab..: .i :

4. A ten (10) drum composite is .made daily if pos-
sible. Once.,the Compqsite. is. assayed,: -the .imdni-I.
vidual drum samples are returned to the yellow-
cake packaging 'bdiiding by labý per onnel. 'The
operator dumps'out the bottles into present pro- .
duction on the same-day .the samples are returned
to him/her.

5. All other yellowcake samples are kept in the
yellowcake lab storage'until idalyses are
exchanged -wth.the buyer, and assay agreementl is

reached. The samples are then also taken and
emptied. into the. present production.

• •..-• : . ..!.• . /. ,'..... . . . . . . .:

K2.3 Shipment Loading ...............

The following procedur _aescribs"thephyical ' lodihgof a-trAiler

van for shipment and, the dispat6dhp6i~ss from-thee- urity

perspective. : • . :.•.q ">

I. Chief Mill Accountant provides a loading manifest

(Figure K-2) to the.Surface Labor Forev..i-which.

gives the necessary.iriomt 1

to.prepare the shipiient. :Te iniormation 'includes:

A. Consignee and:Consignee Lot Ntmber. .-

B. Shippers Lot Number.
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S1C. Tare Weight of each drum by Drum Number.
2 D. Net Weight of each drum by D Number.

3 Z. Gross Weight of 'Shipmen'.f

4 F. Total number of drusto be shipped.

5 II. Preparation of: the shipment begins with the Surface

6 Lab~t Foreman assignfng two or three men to a loading

7 .. team with one individual designated as team leader and

8 equipment operator who-isd responsible for the following

9 proceddres.:

10 A. Locate,,cheek ou't., "and imove barrel ioader to yellow-

1i cak• shipping aIrea,.

12 i.-" Unlocks gates ," starts. other tekm memb'ers stenciling

13 and marking required shipping information on drums.

14 C. Check- out tractor, hooks up ard inspects commer-

15 cial van fobr major discrepancie: which could present

16 a hazardous. co6dition kfor material 1in transit.

17 D. Moves tiailer to yellowcake shipping area and parks

18.. at loading gate..

.19 E. Inspects Steilciling!progress, checks all drums for

20 leakdge,+ re-tightens all dum L.D. clamps, strikes

21 - top of drum to observb' leakage or "Puffing" of. mate-

22 rials.

23 F. Re-i npects interior of van for holes, nails in

24 fl oor o0k-'sides, sweeps ,or cleans interior of van as

25 required..

.26 G. Prepares for loadi4 by' installng forVard bulk-

27 heads. banking straps and/or such other bracing as

28 ne•essary.
29 III.n Te Env+rormental ;Coordinator o Enviromental Tech-

30 "icia cbft'ducts a radiation .survey'-of the empty:trailer.

31 IV oading of ye~ll6wcaie' shipment begins after the team

32 leader is satisfied tht' all preparatory steps have been

33 completed:
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1 A. Barrel loader operator. available$ .

2 B. Hand truck operator in v.an.

3 C. Final ground inspection ensurees loadiog by numer-"

4 ical sequence. ..

5 D. Floor checker in van -re-checks, drum number, marks

6 off shipping manifest,iassists, with 4rum placement.

7 NOTE: See attached loading diagram in Figure K-3.

8 E. Drums are loaded to prevent ,drum lid overlap due to

9 variation in ty.pes and s1zes. .ofdrtirsg.,

10 F. Drums are loaded in such a manr4e, q ht,ý lid clamping

11 bolts are placed, in tjie dead.,pacearea, ..between

12 drums.

13 G. Because of totalweIght, of each drumAk, ,rmal loads.

14 contain thirt-eght., .(3,8/ .- :tY (50. 4rums per
15 shipm which caelates peialo ading, nnd blocking

16 problems as thi~s leaves de?4,, pac.e near -the middle

17 of the van.

18 H. Upon c.ompletion and re-,check, count. of drums loaded,

19 team. leader completes final blockipig,, blkheads, and
20 safety banding before :releasing oqther :•emmembers

21 for re-assignment.

22 I. Team lea.er rmoyes yTan fromp arki, g -ara,-removes

23 loader from yellowcake area, oversees tOOl and mate-

24 rial clean-up, secures gates, and. fxa.!!y moves van

25 to holding area. to *wawt ommerciL., •truck.

26 'J. Team leader notifies Surface Labor FrePan or Lead-

27 man, who completes final count, e9cur• ty. of load-
28 ing area and security of load pri•or to shipmpent. -

29 K. Surface Labor Foreman notifies the, ,Cief MilW C
30 Accountant of le*pectoe completion tme. of loading.

31 The Accounting Department arranges fpr prompt deliv-

32 ery of carrier pick-up tractor.

C
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1 +. " L. The. loaded van receives radiation survey by the

2 Environmental Coordinator or Environmental Tech-

3: nician.

4" M. In the event that loaded trailer cannot be dis- "

5 patched until following day, it is parked within the

-6 ,. fenced:.mill- area until the common carrier driver

7 \ arrives.

.8 N. Upon final :count and loa&,dinspection, the Surface

Labo r Foreman or Leadman atta~ches a drum list to. one

.O o the .drums,. closes van. doors, applies a temporary

Ii- lock 4rd seal to van doors,4and notifies the Chief

12: 1ill Accountant that yellowcake is ready for ship-

13+ ment.

14. 0. The Environmental Coordinator,:6'orinvironmental Tech-

15 i nician and the: Surface Labor Foreman complete the.

16 i nspection blanks on the shipýping manifest.

17 V. The, common carrier driver,, upon arrival, -reports to the

18, Chief Mill Aecountant add 'the'fbllowing procedure is.

19 activated:

20. . The Driver. is. given a.document package consisting of

21 Bill of Lading,. packihg, list, emergency instruc-

2 2 tions, and a.InumberedLseal.

23 B,. The Surface .a1bor Foreman or Leadinan is informed. so

24 " .he can remove the temporary'lock and seal.

25 C.. 'The Driver inspects loaded shipment by counting

26.. 4rums.. aga inst packing-li•,.-and inspects bulk-

27 • " heading..'

28 D.. The D' river accepts shipment by sealing van. door with

29, numbered seal, records .Aqal onumber on Bill of

30 La. .ding,. ad signs the "Ri-l' r Lading.

31 . E. The Driver and. shipment a '9 escorted to Highway 566

32 . by Surface Labor ForemanR or Leadman. If the ship-

33.ment.is taken out after noridal work hours, the

34 A . loaded van.is escorted iky týe roving security

35 . . . patrol.

IK.-
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Figure K-3
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