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1.0 AIR QUALITY MODELING

Potential concentrations of radionuclides in air as a result of soil movement activities at the York and
Washington facilities were estimated using dust emission and air dispersion models. Potential dust
emissions were estimated using models from the U.S. Environmental Protection Agency’s (EPA)
AP-42 (EPA, 1995). Air dispersion modeling was conducted using the Industrial Source Couple 3
Short-Term (ISCST3) model. The following sections briefly describe these models, why they were
chosen, and the details of the analyses for this project. ISCST3 was used to estimate air
concentrations at various receptor locations.

1.1 AP-42 MODELING

Three activities related to soil disturbance weve evaluated for potential dust emissions: (1) Loading
of dump trucks at the York facility; (2) dumping of soil at the Washington facility; and (3) grading
of soil at the Washington facility. The following sections describe the modeling of these activities.

LL1  Truck Loading at York

Potential dust emissions from loading of dump trucks at the York facility were evaluated using the
AP-42 (Section 13.2.4 3)emission factor equation for loading of aggregate onto storage piles via batch
drop operation (batch drop equation). The following equation was used:

E - k ©0032) (UB
(Mn)l.l

where:

emission factor (b dust/ton aggregate handled)
particle size multiplier (dimensionless)

mean wind speed [miles per hour (mph)]
material moisture content (%)

Zoxm
nononon

A particle size multiplier (k) of 0.11 was used because the issue of interest is radiation doses due to
inhalation and this value of k presents particles with aerodynamic diameters of less than 2.5 um. The
input parameters and resulting emissions estimates are presented in Table 1 in Attachment 1. The
estimated dust emission factor is 2.4 x 10™ Ib/ton. This was converted to units of Ib/hr baszd on the
following assumptions:

14 cubic yards (CY) soil/truck load
110 b cubic ft (f*) of soil

27 fICY
2,000 Ib/ton
1 truck load/hr

This conversions results in an emission factor of 5.1 x 104 Ib/hr.
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1.1.2 Truck Dumping at Washington

Potential dust emissions from dumping soil at the Washington facility were evaluated using the same
AP-42 batch drop equation as we used above for loading the truck. The input parameters and
resulting emissions estimates are presented in Attachment 5 of the December 19 document in the
table entitled "Estimated Air Emissions from Dumping and Spreading of Soil.” See Response to
Comment 5 in the December 19 document entitled "Response to U.S, NRC Request for Additional
Information” (December 19 document) for a discussion of AP-42 emission modeling results for truck
dumping at Washington.

1.1.3  Grading at Washington

Potential dust emissions from grading soil at the Washington facility ware evaluated using the AP-42
(Section 11.9.2) emission factor equation for grading operations. this emission factor equation was
derived based on observations at Western U.S. surface coal mining operations. The following
equation was used:

E = 0031 » 0040 » §*°

where:
E = emission factor [Ib dust/vehicle mile travelled (VMT)]
S = mean vehicle speed (mph)

The estimated emission factor in units of Ib/VMT was converted into units of Ib/hr based on the
following assumptions:

24 feet per pass with grader
16 passes/truck load
1 truck load/hour

The input parameters and resulting emissions estimates are presented in Attachment 5 of the
December 19 Document in the table entitled "Estimated Air Emissions from Dumping and Spreading
of Soil." See Response to Comment S in the December 19 document for a discussion of AP-42
emission modelling results for truck dumping at Washington.

1.2 ISCST3 MODELING DESCRIPTION

The ISC3 model is . steady-state Gaussian plume model which can be used to asses pollutant
concentrations from a wide variety of sources associated with an industrial source complex. This
model can account for the following: settling and dry deposition of particles; downwash; area, line
and volume sources; plume rise as a function of downwind distance; separation of point sources; and
limed terrain adjustment. It operates in both long-term (ISCLT3) and vhort-term (ISCST3) modes
(the latter was used here).

ISCST3 is appropriate for the following applications:

« industrial source complexes,
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rural or urban areas;
flat or rolling terrain;
transport distances less than 50 kilometers;
I-hour to annual averaging times; and
L continuous toxic air emissions

ISCST3 was chosen because it allows for sources that vary with time. Copcentrations were calculated
for one-hour averaging times. The elevation of the sources and receptors was accounted for, as was
their height above ground

1.2.1 ISCST3

Aodelling for York

Meteorological data from two sources were used. Surface data from the Capital City Airport in
Harrisburg were combined with upper air data from the Greater Pittsburgh International Airport for
input into the model. These stations were chosen as they were the closest representative stations for
which data were available. (Atlantic City is a closer upper-air station, but is in a maritime climate
Pittsburgh is more representaive of York.)

It was assumed that emission cates, though developed for time periods less than an hour (see Table
| for characteristics of activities), ocwor for an entire hour, as ISCST3 does not allow for time
increments of less than an hour. It was further assumed that the time required to load a truck was
less than one hour (30 minutes), and no more than one truck was loaded per hour

Fhere were seven sectors at the York facility that contained soil concentrauons greater than 10 pCi/g
Five of the sectors were roughly circular and approximately fifty feet in diameter. Two of the sectors
were larger and were subdivided. One sector near the center of the northern edge was broken into
two sectors, and the large sector that dominates the eastern half of the facilitv was broken into nine
smaller sectors. These sectors are depicted in Figure 1 in Attachment 1

Emissions from truck loading in these sectors were modeled by using area sources, one in the center
of each of the 16 sectors, that represented the bed of the truck carrying the soil. That is, each sector
was modeled with an area source of two meters by three meters, with a release height of two meters,

placed at the center of the sector

Receptors were placed around the work areas (sectors) and on the fence-line. Specifically, eight
receptors were modeled within each work area. Two receptors (one at a 2 meter flagpole height and
one at a 3 meter flagpole height) were modeled at four locations placed 10 meters northeast,
northwest, southwest, and southeast of the source. Four of the eight receptors were modelled at two
meter flagpole heights to represent potential workers standing on the ground surface. The remaining
tour receptors in each work area were modeled at three meter heights to represent potential workers
who would be operating equipment (i.e., trucks or backhoes). There were 36 fence-line receptors,
placed at ten degree intervals around the facility. Attachment 2 contains the ISCST3 input
parameters and a summary table of the air modelling output and Attachment 3 disks containing the

model input and output
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Table 1 presents the resules of the ISCST3 modeling run in terms of the modeled dilution factors,
[i.e.,the estimated air concentration (in units of pg/m’) per unit emission rate (in units of Ib/hr)).
The dilution factors listed in Table 1 represent the average and maximum estimated at the worker
and fenceline receptors locations discussed above. The input parameters and resulting output for all
receptor locations are presented in Attachments 2 and 3. These dilution factors are then multiplied
by the emissions factors discussed above for truck loading ut the York facility (5.1 x 10 Ib/hr) to
yield estimated average and maximum dust concentrations (in units of ug/m”). The resulting dust
concentrations are then multiplied by the average concentration of radionuclides in soil at the York
facility [27 picoCuriesi/gram (pCi/g)], and converted to units of uCi/milliliter (uCi/ml). Table 1
presented the resulting estimated radionuclide concentrations in air in the work area and at the
fenceline.

1.2.2  ISCST3 Modelling for Washington

See Response to Comment 5 in the December 19 document for a discussion of ISCST3 modelling
for Washington.  Attachment 2 contains hard copies of the ISCST3 input and output and
Attachment 3 disks with the model input and output.
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2.0 COMPREHENSIVE RADIOLOGICAL DOSE ASSESSMENT

The estimated on-site and fenceline air concentrations of radionuclides for activities at the York
facility (Table 1) were evaluated to determine if monitoring of potential emissions is required. A
dose assessment was performed in accordance with 10 CFR Part 20. In addition, the dose
calculations for York were integrated with the dose calculations presented previously (ICF Kaiser,
1996) for the Washington facility, as one of the potential receptors (the truck driver) is potentially
exposed at both locations. Therefore, this addendum represents a compilation of the dose assessment
calculations for the entire project.

A governing assumption in this dose assessment is that thorium-232 in soil at York is in equilibrium
with its daughters.

2.1 EXPOSURE ASSESSMENT

Potential exposure to radionuclides in soil being transferred from York to Washington could occur
at three steps in the project: (1) during excavation and loading of soil into trucks at York; (2) during
transport of soil from York to Washington; and (3) during dumping and grading of soil at
Washington. Six potential receptors were evaluated who could be exposed to radionuchides during
these activities: (1) workers involved in excavation and loading of trucks at York; (2) truck drivers
transporting soil from York to Washington: (3) workers involved in grading soil at Washington;
(4) hypothetical fenceline receptors at York; (5) hypothetical fenceline receptors at Washington; and
(6) the nearest potential residential receptor at Washington. Potential exposure pathways to
radionuclides during these activities include direct radiation, inhalation of dusts and incidental
ingestion of soil. The potential exposure pathways for each receptor are listed in Table 2 in
Attachment 1.

Only the excavator and grader receptors have the potertial to directly contact soil. Therefore, only
these receptors were evaluated for potential ingestion exposure.

The potential doses associated with the above exposure pathways are a function of the frequencies
and durations of exposure, which in turn, are a function of the specific activities associated with this
project. Table 3 summarizes the details of the excavation, transport and grading aspects of this
project that affect the degree of potential exposure to radionuclides.

The potential dose is also a function of the concentration of radionuclides present in the exposure
media -- soil and air. The average concentration of thorium in soil being transferred from York to
Washington is 27 pCi/g. As indicated in Table 1, the estimated concentration of radionuclides in air
at the York facility is 2.2 x 10"'® microCuries per milliliter (uCi/ml). The estimated maximum
fenceline concentration is2.0 x 107'® uCi/mi. The corresponding estimated maximum concentrations
at Washington are 9.3 x 10718 pCi/m! on-site and 7.0 x 10° 5 uCi/ml at the fenceline (see the
December 12 document). At both York and Washington, dose calculations presented here are based
on the maximum estimated air concentration from Table 1 of this addendum and the table entitled
"Estimated Air Emissions from Dumping and Spreading Soils”in Attachment S of the December 19
document. In addition, it should be noted that there are no residences at the fenceline at either
York or Washington. Therefore, these concentrations represent conservative estimates of potential
exposures (o residents. The maximum concentration calculated for the nearest resident to the
Washington facility is 6.2 x 107'® uCi/ml (see the December 19 document).
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DOSE CALCULATIONS

Separate dose calculations were performed for the following scenarios: (1) direct radiation to

occupational receptors, (2) inhalation of dusts by occupational receptors; (3) incidental ingestion of

soil by occupational receptors, (4) inhalation of dusts by fenceline receptors; (5) direct radiation to
fenceline receptors;, (6) inhalation of dusts by nearest resident receptors (at Washington), and
(7) direct radiation to nearest resident receptors (at Washington). The results of these dose
calculations are presented in Tables 4 to 11 in Attachment 1 and summarized below

Direct Radiation to Occupational Receptors

The potential direct radiation doses to occupational receptors were evaluated by comparing the
estimated direct dose to the occupational limit of 500 mrem before monitoring is required. Doses
were estimated using Adjusted External Dose Equivalents (EDE) for the radionuclides present in soil
Table 4 presents the EDEs (in units of mrem/yr per pCi/g) for the radionuclides of interest from the
Federal Guidance Report No. 12, External Exposure to Radionuclides in Air, Water and Soil. These
were adjusted to take into account the concentration of thorium in York soil (27 pCi/g) and the
abundance of each radionuclide. They were further adjusted to units of mrem/hr since all of the
exposure pathways evaluated in this assessment are of relatively short duration (less than 1 hour)
The resulting cumulative adjusted EDE for exposure to soil from York is 0.0498 mrem/hi

The above adjusted EDE was used to calculate potential direct gamma doses associated with exposure
to soil during excavation and loading at York and dumping and grading at Washington. To assess
the direct dose associated with truck transport from York to Washington, the EDE provided by
Foster Wheeler Environmental Corporation (see Attachment 6 of the December 19 document) of
0.0077 mrem/hr was used

lable 5 presents the results of the direct dose calculations. The EDEs described above (in units of
mrem/hr) were multiplied by the estimated total duration of exposure (in hours) for each receptor
he following sections describe the calculations for each receptor

Excavator. The excavator receptor is assumed to be exposed to direct radiation while excavating soil
and loading the dump trucks. Each load is estimated to take 30 min (0.5 hour). An individual is
estimated to load 5 trucks per day, resulting in 2.5 hours of exposure per day. An estimated 357
truck loads will be required to transfer all of the soil from York to Washington. At a rate of §
loads/day, this will take 72 days. Thus, the cumulative duration of exposure for the excavator is 180
(72 x 2.5) hours. At an adjusted EDE 0.0498 mrem/hr, the total direct dose to the excavator is
estimated to be 8.96 mrem

Truck Driver. The truck driver receives a potential direct dose at York, on the road, and at
Washington. The direct dose at York was estimated based on a frequency of exposure of 1 per day
and duration of exposure of 30 minutes (0.5 hour) per load. Based on 72 days of exposure, the total
duration of exposure is 36 (72 x 0.5) hours. The resulting direct dose (based on an adjusted EDE
of 0.0498 mrem/hr) is 1.79 mrem. The direct dose while transporting the soil from York to
Washington was estimated based on a frequency of exposure of 1 load/day, a duration of exposure
of 6 hr/load, and a total of 72 loads, resulting in a cumulative duration of 432 hours. Using an EDI
of 0.0077 mrem/h,, the resulting direct dose on the road is 3.33 mrem. The direct dose while
dumping the soil at Washington was estimated using the same approach as at York except the

duration of each event 1s S minutes (0.0833 hr). The resulting cumulative exposure duration is 6




hours, resulting in a dose (at 0.0498 mrem/hr) of 0.30 mrem. Summing the doses from the three
exposure pathways, the cumulative direct radiation dose is estimated to be 5.42 mrem.

Grader Driver. Using the same approach as was used for the excavator, except for the duration of
exposure per load (12 minutes versus 30 minutes), the total exposure duration is 72 hours. At an
adjusted EDE of 0.0498 mrem/hr, the resulting direct dose is estimated to be 3.59 mrem.

2.2.2 Inhalation by Occupational Receptors

Potential inhalation doses to occupational receptors were evaluated by comparing the estimated
radionuclide concentrations in air at York and Washington to Derived Air Concentrations (DACs)
from Table 1, Column 3 of 10 CFR 20 Appendix B. Table 6 in Attachment | presents the DAC
values for the radionuclides of interest as well as the estimated on-site concentration at both York
and Washington. An Effective DAC was derived for each location by dividing the estimated on-site
total radionuclide concentration bythe DAC for each radionuclide and then summing the ratios. The
Effective DAC values for York and Washington are 0.000496 and 0.021, respectively.

Potential inhalation doses were then evaluated by multiplying the Effective DAC values by the
estimated total duration (in hours) of exposure for each occupational receptor potentially exposed
via inhalation. The otal duration of exposure for each receptor is the same as was calculated above
for direct doses. These calculations are presented in Table 7 in Attachment 1. The resulting doses
are expressed in DAC-hr. The cumulative inhalation doses for the three receptors are 0.09 DAC-hr
for the excavator, 0.14 DAC-hr for the truck driver, and 1.51 DAC-hr for the grader.

2.2.3  Ingestion by Occupational Receptors

Potential soil ingestion doses were evaluated by comparing an estimate of the amount of radioactivity
ingested from York soil to the Allowable Limit on Intake (ALI) for ingestion from Table 1, Column
1 of 10 CFR 20 Appendix B. These ALIs for the radionuclides of interest are presented in Table 8.

The calculation of the amount of soil ingested by the occupational receptors is presented in Table 9
in Attachment 1. Exposure duration was estimated to be 72 days as described previously for direct
dose. The estimated soil ingestion rate for these workers is 200 mg/day. However, for each worker,
only a fraction of the total day is spent in activities as.ociated with soil from York. For the
excavation worker, this fraction is estimated to be 0.3125tased on an estimated total duration of 2.5
hr/day (calculated as described above for direct dose, relative to an 8-hour work day. The
corresponding fraction for the grader is 0.125 based on a total exposure duration of | hr/day. The
resulting soil ingestion rates are 62.5 mg/day for the excavator and 25 mg/day for the grader. The
total intake of soil for each worker is, therefore, 4.5 grams (g) and 1.8 g, respectively. At a
concentration of 27 pCi/g, the total radionuclide intake is 121.5 pCi for the excavator and 48.6 pCi
for the grater. Table 8 presents a comparison of the ingestion ALis for the radionuclides of interest
to these estimated intakes. As indicated estimated intake is a small fraction of the ALL

2.2.4 Inhalation by Hypothetical tenceline Receptors

Potential inhalation doses to hypothetical fenceline receptors were evaluated by comparing estimated
fenceline concentrations to effluent boundary limits from Table 2, Column 1 of 10 CFR 20 Appendix
B. The effluent concentration limits for the radionuclides of interest are presented in Table 8. These
effluent limits were then compared to the estimated fenceline air concentrations of total radionuclides
at York and Washington, which are also presented in Table 8. The ratio of the estimated
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concentration at each location to the effluent limit was calculated. However, because the limit is for
in annual exposure and these activities are expected to take place for a relatively short period of
time, the comparison was adjusted to account for the less than annual exposure duration (2.5 hr/day
o ks |

< 72 days = 180 hours for York, and 1 hr/day x 72 days = 72 hours for Washington), The resulting

ratios were summed

At York, the estimated fenceline concentration is less than 1 percent of the effluent concentrations
(0.0017 times). At Washington, the estimated fenceline concentration f total radionuclides is 1.64

percent of the effluent concentration limits
2.2.5 Direct Radiation t¢ Hypothetical Fenceline Receptors

Molycorp performed Microshield calculations on a slab of soil to determine the dose rate at the
fenceline at Washington (see Table 7 of Attachment C of the February 8, 1996 letter from B.K
Dankmyer, Molycorp, to L.S. Person, NRC). Using a distance of approximately 80 feet to the nearest
fence, the annual dose rate was a small fraction of 50 mrem. Note that this assessment was
conducted to 2 point on Molycorp property and thus not accessible to the public. The dose rate at
the nearest unrestricted area, as required in 10 CFR 20.1301, would be even lower

2.2.6 Inhalation by Nearest Resident Receptors

Potential inhalation doses to the nearest resident receptor to the W ashington facility were evaluated
using the same approach as was used for the fenceline receptors. The results of these calculations
"¢ presented in Table 10. As indicated, the estimated air concentration is well below (0.00145 times)

the effluent concentration limits

Potential inhalation doses to the nearest resident receptor at the York tacility have not been
performed. Based on the estimated fenceline concentrations at York, and the observation that the
nearest off-site conccatration at Washington was an order of magnitude lower than the highest
fenceline concentration at Washington, a similar relationship was expected at York. Thus, off-site

modeling is not necessary

2.2.7 Direct Radiation to Nearest Resident Receptors

Molycorp previously performed Microshield calculations on a slab of soil at W ashington to estimate
doses at the fenceline and at off-site locations (see Table 7 of Attachment C of the February 8, 1996
letter from B.K. Dankmyer to L.S. Person, NRC Based on the results of that assessment, the

innual dose to the nearest resident. located appr iximately 680 feet from the pri i‘\"l‘\i l('llli"'-'l\f_\

Structure, would be a small fraction of 50 mrem
2.2.8 Minimizing Exposures
Attachment 4 provides Molycorp’s radiation protection policy. Prior to implementing the work, a

project-specific Health and Safety Plan will be developed. As discussed in response to Comment

in the December 19 document, Molycorp anticipates the use of dust control measures to further

reduce the potential for airborne radionuclides. During field activities, a PDM-3 Miniram (o
equivalent) willbe used to monitor dust conditions. Monitoring of dust will also be conducted at the
fixed monitoring locations illustrated in Figure 2 in Attachment 1. Engineering controls. such as

takl
|

misting will be implemented as needed to maintain airborne dust concentrations within acceptable

1 1

| | " - t » 1 AL/t " v .t | |
levels. In addition, access to the work area will be strictly contr led
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3.0 CONCLUSIONS

A compilation of the dose calculations and a comparison to applicable limits is presented in Table 11
The comparison indicates that estimated doses to the worke: and fenceline receptors are weli within
acceptable limits. The calculated dose for the nearest residential receptor at Washington is also within

acceptable limits. As expected, the dose to the residential receptor is less than at the fenceline
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TABLE 1
ESTIMATED AIR EMISSIONS FROM SOIL LOADING AT YORK

Model Inputs

M 14 material moisture content (%
20 matenal silt content (%)
d 110 density of material (Ib/ft
CS 27 radionuchide concentration of soil (pCrg)
Y 14 soil volume (vd")
{ 52 Jun/Jul/Aug mean wind speed (mph

I'ruck loading

&

(from AP-42, 132 4 3, batch drop operations)

K particle size multiplier (dimensionless

. ¢ o
I E=k*(0.0032)*(/5) /(M2 (Ib/ton
er average hourly emission rate (Ib/hr

(ASSUmMe emissions are \f‘lmx-i over

Alu_dc'/ Results

Truck loading from ISCST3
d \aodeled dilution factor ug'm Ih'hr
% do . .
1291337 Average worker (2 n flagpole
16,461 81 Max worker (2 m 1l wgpole)
3.942.96 Average worker (3 m flagpole
499359 Max worker (3 m flagpole
2y - N
14,820 74 Max fenceline (2 m flagpole
Modeled air concentration ( ug ' m .
( i™er
r ]
S | Average worker (2 m flagpole
|
83 | Max worker (2 m flagpole
| 2.0 Average worker (3 m flagpole
2.2 | Mux worker (3
- | '
b | Max fenceline ¢
L J
Kadi ¥ concentration ( 4 Ci'm
Ch { 8¢ eb% 1 eb* et
r — -
| BE-16 | Average worker (2 m flagpole
| 2. 2E-1¢ ! Max worker (2 nn :",‘;»l‘?‘v
| |
i S4k-] i '\..U,t_,'c worker (3 m I‘:u.‘i-\ le
6 8E-17 | Max worker (3 m flagpole
< E-1¢ J Max fencel 2 m flagpole

|LOTAL RADIONUCLIDE ATR CONCENTRATION (uCimi)

orker (2 m flagpole

2.2E-1¢ Max worker (2 m flagpoie
3 m lagpole
m Liagpole
e N ay D 1




POTENTIAL EXPOSURE PATHWAYSFOR EACH RECEPTOR

Location

Receptor

TABLE 2

Potential Exposure Pathways

York

Excavator

Truck Driver

Fenceline Receptor

Direct Radiation
Inhalation of Dusts

Incidental Ingestion of Soil

Direct Radiation
Inhalation of Dusts

Direct Radiation
Inhalation of Dusts

On Road

Truck Driver

Direct Radiation

Washington

Grader

Truck Driver

Fenceline Receptor

Nearest Residential
Receptor

67191-41-C

Direct Radiation
Inhalation of Dusts

Incidental Ingestion of Soil

Direct Radiation
Inhalation of Dusts

Direct Radiation
Inhalation of Dusts

Direct Radiation
Inhalation of Du
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TABLE 3

SUMMARY OF PARAMETERS USED TO ESTIMATE POTENTIAL EXPOSURE

Parameter Value

Volume of soil to be transferred from York to 5.000 CY

Washington

—

Volume of soil per truck 14 CY

Namber of truck loads - total 357 loads

Number of truck loads per day 5 loads/day

Frequency of excavation and truck loading at York

Frequency of truck dumping and grading at
Washington

Number of truck drivers 5 drivers

Frequency of individual truck driver I load/day

Duration of excavation and truck loading 30 min/load

Duration of dumping at Washington S min/load

Duration of grading at Washington 12 min/load

C—

Duration of truck transport from York to 6 hours/load
Washington
L

CY cubic '\nﬂtl*




TABLE 4

ADJUSTED EXTERNAL DOSE EQUIVALENTS
"‘ Radionuclide T Abundance Effective Dose Equi\'a!cm
( (# occurances (mrem/yr) per (mrem/yr) (mrem/hr)
; per decay) (pCy/
Mh-232 1 Sgi"tm 0.00E +00 0.00F 00
| Ra—228 ' 1 0.00E+00 0.00E +00" 0.00E +00
| Ac~228 1] SORE+00 0.00E+00 0.00E +00 |
| Th-228 1 794E~-03 0.00E+00 0.00E+00
Ra-224 1! 512E-03] 0.00E+00 0.00E +00
|Rn~220 1] 230E-03] 0.00E +00 0.00E +00 |
[Po-216 1 1.04E —04 0.00E +00 0.00E +00
Ph-212 | 1 7.04E-01 0.00E+00 ] 0.00E+00 |
[A1=216 ’ 1] 452E-03 | 0.00E+00] 0.00E 400/
IB1-212 ' 1 1LITE+00 | 0.00E 400 0.00E 400/
(Po-212 ‘ 064 0.00E+00 0.00E+00 0.00E+00|
| TI-208 ' 0.36 ] 230E+01 | 0.00E+00 | 0.00E +00
Total f [ f ' 0.00E+00 |

Source: Federal Guidance Report No. 12, External Exposure to Radionuclides in Air, Water, and Soil
Soil Concentration: 27 pCi/g
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TABLE 6
OCCUPATIONAL LIMITS:
DAC VALUES AND EFFECTIVE DAC
FOR Th-232 AND PROGENY

Radionuclide | DAC __Effective DAC
| York | Washington |
RN Air Concentration (uCyml) =

|
{

‘Ra-228 SO00E-10 440E-07] 1.86E~05 |
Ac-228 ' 4.00E-09] 5.50E-08] 2.33E-06|
‘Th-228 ' 400E-12] §.50E~05 | 2.33E-03]
Ra~224 ' 7.00E-10 | 3.14E~07 1.33E-05 |
'Rn=220 | 9.00E—09 | 244E-08 | 1.03E~06|
‘Total | ' 4 96E —04 | 2.10E-02)

DAC = Derived Air Concentration

Source: 10 CFR 20, Appendix B, Table 1, Column 3
RN = radionuclide

Fffective DAC = RN Air Concentration / DAC
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67191-41-C

TABLE 8

ORAL INGESTION ALIs

Source: 10 CFR 20, Appendix B, Table 1, Column 1
ALl = Aliowable Limit on Intake
NA = not available
Intake
Excavator 121.5 pCi
Grader 48.6 pCi

Radionuchde Oral Ingestion ALI Ratio of Intake to ALI
| (uCi} Ci | Excavator | Grader
Th-232 O0F 01 TET 174E—04| 6O4E-05
‘Ra-228 ' 200E+00 200E+06 | 6.08E—05| 243E-0S5
I Ac~-228 ' 2.00E+03 ] 2.00E +09 | 6.08E-08 243E-08
‘Th~228 [ 6.00E+00 SO0E 406 | 203E~05| 8.10E—06
'Ra-224 B.OOE+00 | 8.00E +06 | 1.52E~05| 6.08E~06|
Rn-220 NA NA NA NA
Total [ ' 270E-04| 1.08E~04
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TABLE 10
BOUNDARY LIMITS:
EFFLUENT CRITERIA, FENCE LINE AND
ANNUAL AVERAGE CONCENTRATIONS

Radionuclide ©  Efflent | Annual Average Concentration

Concentration | York __Washington |

' RN Air Cunccmr'annn (#Ci/ml) = |

(uCi/ml 2.00E~16 7.00E~15

Th-232 | d00E-13 | T.O3E-03 | T4AE-02
Ra-228 200E~12 2.05E-06 2.88E-05 |
Ac-228 | 200E-11] 205E-07 288E-06)
| Th-228 | 300E-14] 137E-04] 192E-03]
|Ra-224 200E-12] 205E-06 288E-05]
Rn-2.0 ' 300E-11] 137E-07 1.92E-06|
Total | [ 117E-03] 1.64E ~02

Source: 10 CFR 20, Appendix B, Table 2, Column 1
RN = radionuclide
Annual Average Concentration =
(Total RN Concentration / Effluent Concentration) * (Hours Operation / 8760 hr/yr )
Hours of Operation:
York 180 hr
Washington 72 hr

67191-41-C



SUMMARY

TABLE 11

DOSE ASSESSMENT

Receptor

Exposure

Dose Estimate

Dese Limit or Fraction of
Limit

}_ —

——

-

Excavator

Radiation
of Dusts

Direct
Inhalation
Incidental Ingestion of

5.90 mrem
0.09 DAC -hr

Soil 121.5 pCi

500 mrem
12 DAC-hr
0.00027 x ALI

Iruck Dniver

Crrader

Fenceline Receptor

\\‘Xk

W thl!l}'("ll

Nearest
Receptor

York

Resident

Washington

S W—

———eaegy-

Radiation
of Dusts

Direct
Inhalation

5.42 mrem

0.14 DAC-hr

500 mrem
12 DAC-hr

Radiation
of Dusts

Incidental Ingestion of

Direct
inhalaticn

3.59 mrem
1.51 DAC-hr

48.6 pC)

Sllil

500 mrem
12 DAC-hr
0000108 x ALI

Direct Radiation
Inhalation of Dusts

< 30 mrem/yr

S50 mrem/yr

0.00117 x Effluent Limit

Radiation
inhalation of Dusts

-
Direct

Not Evaiuated

o encmr——— e ——

U mrem/yr

|
|

50 mrem/yr

0.0164 x Effluent Limit

Direct Radiation

Inhalation of dusts

< 50 mrem/yr

50 mrem/yr

0.00145 x Effluent Limit

ALl
50 mrem/yi

Allowable
[he

msignificant)

dose 15

Limit on Intake
a very small fraction of the acceptable

limit (1.e., the dose 1s




REFERENCE:

BASE MAP MODIFIED FROM
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ICF KAISER ENGINEERS
PITTSBURGH, PA
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STARTED DN 1£15/97  REVISED 0/00/00
N 11,600
WIND DIRECTION
/
N 10,760
LEGEND:
B DuUST MONITOR LOCATION
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NOTE:
WIND DIRECTION 248° 44
N 10,600
FIGURE 2
MOLYCORP, INC.
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ISCST3 INPUT AND OUTPUT




WASHINGTON ISCST3 INPUT AND OUTPUT




**% ISCST3 - VERSION 95250 ®#s #++ Molycorp - Washington, PA
*++* PN emissions from truck unlcading, 1984 met,

**MODELOPTs: CONC RURAL ELEV FLGPCL DFAULT

**Intermediate Terrain Processing is Selected
**Model Is Setup For Calculation of Average CONCentration Values.

== SCAVENGING/DEPOSITION LOGIC --
*sModel Uses NC DRY DEPLETION. DDPLETE = F
*+*Model Uses NO WET DEPLETION. WDPLETE = F
*&NO WET SCAVENGING Data Provided.
**Mode]l Does NOT Use GRIDDED TERRAIN Data for Depletion Calculations

**Model Uses RURAL Dispersion.

*+*Model Uses Regulatory DEFAULT Options:

Final Plume Rise

Stack-tip Downwash.

Buoyancy-induced Dispersion.

Use Caims Processing Routine.

Not Use Missing Data Processing Routine.

Default Wind Profile Exponents.

Default Vertical Potential Tesperature Gradients.
"Upper Bound” Values for Supersquat Buildings.
No Exponential Decay for RURAL Mode

VDI NE W

**Model Accepts Receptors on ELEV Terrain.

**Mode]l Accepts FLAGPOLE Receptor Heights.

**Model Calculates 1 Short Term Average(s) of: 1-HR

**This Run Includes: 1 Source(s) 1 Source Group(s): G and 26 Receptor(s)
**The Model Assumes A Pollutant Type of: PM

t*Model Set To Continue RUNning After the Setup Testing.

**Output Cptions Selected:

L

{source on @ hours) oo

*+*NOTE:

Model Outputs Tables of Highest Short Term Values by Receptor (RECTABLE Keyword)
Model Outputs External File(s) of High Values for Plotting (PLOTFILE Keyword)

The Following Flags May Appear Following CONC Values: ¢ for Calm Bours

12/15/96
14:13: 41

1



m for Missing Hours

b for Both Calm and Miss. ours
**Misc. Inputs Anem. Hgt (m) = 10.00 = o] Rot. Angle = 0.0
Emission Units = GRAMS/SEC Emission Rate Unit Factor = 0.10000E+07
Output Units = MICROGRAMS /M**3
*+Input Runstream File: DUMPE84 DTA **Output Print File: DUNMPS4 . LST



*** ISCST3 - VERSION 95250 #++ *24 Molycorp - Washington, PA
*++ PM emissions from truck unloading, 1584 met,K (scurce on 8 hours) 14:13:41
PAGE 2

12/15/96

RURAL ELEV FLGPOL DFAULT

*%¢ AREA SOURCE DATA ***

NUMBER EMISSION RATE COORD (SW CORNER) BASE RELEASE X-DIM Y-DIM ORIENT . INIT. EMISSION RATE
SOURCE PART {GRAMS /SEC X Y ELEV. HEIGHET OF ARE: OF AREA OF AREA sz SCALAR VARY
ip CATS. /METER**2) (METERS) (METERS) (METERS} (METERS) (METERS) (METERS) (DES.) (METERS) BY

DUMP L] 0.940€1E-02 0.0 0.0 315.5 0.00 3.66 3.66 0.00 0.00 SEASHR



#4¢ ISCSTI - VERSION 95250 #+» *#++ Molycorp - Washington, PA *he 12/,15/96
*++ PM emissions from truck unicading,K 1584 met (scurce on 8 hours) tee 14:13: 21
PAGE 3

**MODELOPTs: CONC RURAL ELEV FLGPOL DFAULT

*%++ SOURCE IDs DEFINING SOURCE GROUPS %%+

SOURCE IDs
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/15/96
i4:13:42

PAGE
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A

- Washington,

s++ Molycorp

VERSION $5250 #ee

1SCST3

e

(source on 8 hours) sne

1964 met,

unicading,

PM emissions from truck

LA A

FLGPOL DFAULT

ELEV

RURAL

CoNC

**MCDELCOPTs

CARTESIAN RECEFTORS ***

s++ DISCRETE

ZELEV, ZFLAG)
{METERS)

¥ ~-COORD,

(X-COORD,

0)

Wy

315

-10.0,

~-24
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w

315

0
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-14.0

v
0
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*+#* ISCST3 - VERSION 95250 *=*+ *** Molycorp - Washington, PA

**MODELOPTS:

Lo L

**+* PM emissions from truck unlocading, 1564 met K (source on

CONC

1213223221322 13111
- 0 O B U A S 1111
FEEREXEEIXER 23 3.3
T 48T TTIRXLTLD 23X
21332 SET3XD 1111
172 31%22%% 2 1111
2233323222 1111
13211331321 X REX

:
|
:
:
;
E

RURAL ELEV FLGPOL DFAULT

**+ METEOROLOGICAL DAYS SELECTED FOR PROCESSING **+¢
{1=YES & O=RO)

P23 NRE T 32
YIRS : Ok S
252558 2 a2
111111 3.k %
RTINS 113
3rE. T8 &5 111
11323 2 X3
11

PROCESSED

D
el
Ll S
b
L e S
L T

WILL ALSO

e e e
R e
T e
T N
T T
W e e
b b b e e e

DEPEND ON WHAT IS

8 hours)
132321 132
23113121 111
o O A | 111
e B U 111
2222 B B
213132 % 23
131312 111
INCLUDED IN THE

#*+ UPPER BOUND OF FIRST THROUGH FIFTH WIND SPEED CATEGORIES *e+

STABILITY

CATEGORY 1
A 70000E-01
B .70000E-01
c .10000E+00
D .15000E+00
E .35000E+00
F . SS000E+00

STABILITY

CATEGORY 1

A .O0000E+D0O

(METERS/SEC)

358, 3.09

> 5.14,

8.23, 10.80,

*+¢ WIND PROFILE EXPONENTS ##+

WIND SPEED CATEGORY

2
. 7G000E-01
. 70000E-01
.10C00E+00
.15000E+00
.35CC0E+00
. 55000E+00

*+¢ VERTICAL POTENTIAL TEMPERATURE GRADIENTS #*++*

3

. 70000E-01
-70000E-01
.10000E+00
.15000E+00
.35000E+00
. 5S5000E+00

4
. 70000E-01
. 70000E-01
.10000E+00
.1S000E+00
.35000E+00
. SS000E4+00

{DEGREES XELVIN PER METER)

WIND SPEED CATEGORY

2
.00000E+00 i

3
COOCGE+00

B
.00000E+00

5
.70000E-01
-70000E-01
-10000E+00
.15S000E+00
. 35000E+00
. S5000E+00

S
.0O0000E+00

LA
LR A

B e e e
S -
R e
e I S
R R b e e e
B e g
P e b e

DATA FILE.

. 70C000E-01
. T0000E-01
.10000E+00
.15000E+00
. 35000E+00
.S5000R+00

.00000E+00

12/15/96
14:13:81
PAGE s
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#%¢ ISCST3 - VERSION 95250 w+»

*++ Molycorp - Washington, PA

t*+ PM emissions from truck unloading, 1984 met, (source on 8 hours)

**MODELOPTs: CONC RURAL ELEV FLGPOL DFAULT
#*+ THE SUMMARY OF HIGHEST 1-HR RESULTS ***
** CONC OF PM IR MICROGRAMS/M* '3 LA
DATE
GROUP ID AVERAGE CONC (YYMMDDER) RECE?TOR (XR, YR, ZELEV, ZFLAG)
ALL HIGH 1ST HIGH VALUE IS 2407.07788 ON 84080413: AT ( -24.00, -10.00, 315.47,
#++ RECEPTOR TYPES: GC = GRIDCART
GP = GRIDPOLR
DC = DISCCART
DP = DISTPOLR

= BOUNDARY

e
—ew
OF TYPE
2.00) bDC

12/15/9
14:13:4
PAGE

GRID-ID

L]
1
s



*#4e ISCST3 - VERSION 95250 w#++¢ *++ Molycorp - Washington, PA e 12/15/96

*++ DM emissions from truck unlcading, 1794 met, (scurce on 8 hours et 14:13: 41
PAGE 10
**MODELOPTs: CONC RURAL ELEV FLGPOL DFAULT
*** Message Summary ISCST3 Model Execution *++

~~~~~~~~~ Summary of Total Messages -~----~---

A Total of 0 Fatal Error Message(s)
A Total of 0 Warning Message(s)

A Total of 858 Informational Message(s)
A Total of 858 Calm Hours Identified

s*sssses FATAL ERROR MESSAGES **#esses
LR ’Jo},’! LA

LA AR B S & WARNING HESSAG!S LA AR & B 2 8 J
*he  NONE #o#

R R R R R R R R

#++ ISCST3 Finishes Successfully ¢*+
A A R R S R R R R R R R R R R R R R R R R R R R R R




#+e ISCST2 - VERSION 95250 #e#& **+ Molycorp - Washington, PA 3 m flagpele
*** PM emissions from truck unloading, 1984 met, (source on 10 hours)
*+*MODELOPTS: CONC RURAL ELEV FLGPOL DFAULT
b MODEL SETUP OPTIONS SUMMARY o

**Intermediate Terrain Processing is Selected
**Model Is Setup For Calculation of Average CONCentration Values.

~=- SCAVENGING/DEPOSITION LOGIC -~
**Model Uses NO DRY DEPLETION. DDPLETE = F
**Model Uses NO WET DEPLETION. WDPLETE = F
**NO WET SCAVENGING Data Provided.
**Model Does MOT Use GRIDDED TERRAIN Data for Depletion Calculations

**Model Uses RURAL Dispersion.

**Model Uses Regulatory DEFAULT Options:
1. Final Plume Rise.
Stack-tip Downwash.
Buoyancy-induced Dispersion.
Use Calms Processing Routine.
Wot Use Missing Data Processing Routine.
Default Wind Profile Exponents.
Default Vertical Potential Temperature Gradients.
"Upper Bound” Values for Supersquat Buildings.
No Exponential Decay for RURAL Mode

DIV AEWN

**Mcdel Accepts Receptors on ELEV Terrain.

**Model Accepts FLAGPOLE Receptor Heights.

**Model Calculates 1 Short Term Average(s) of: 1-HR

**This Run Includes: 1 Source(s): 1 Source Group(s) . and 26 Receptor(s)

**The Model Assumes A Pollutant Type of: PM

*+*Model Set To Continue RUNning After the Setup Testing.

**Output Options Selected:
Model Outputs Tables of Highest Short Term Values by Receptor (RECTABLE Keyword)
Model Outputs External File(s) of High Values for Plotting (PLOTFILE Keyword)

**NOTE: The Following Flags May Appear Following CONC Values: ¢ for Calm Hours

LA S
LA R

12/15/96

16:16:29

1



m for Missing Hours
b for Beth Calm and Missing Hours

*sMisc. Inputs Anem. Hgt. (m) = 10.00 : Decay Coef. = 0.0000 Rot. Angle = c.0
Emission Units = GRAMS/SEC Emission Rate Unit Factor = 0.10000E+07
Output Units = MICROGRAMS/M**3

**Input Runstream File: DUMPBA4AT. NDTA ¢*+*Output Print File: DUMPS4T.LST



#¢+ ISCST3 - VERSION 95250 s+

* *MODELOPTs: CONC

NUMBER EMISSION RATE

DUMP 0 0.94061E-02

*** Molycorp - Washington, PA 3 m flagpole
*++ PM emissions from truck unloading, 1984 met,

RURAL ELEV FLGPOL DFAULT

#+% AREA SOURCE DATA *#*+

COORD (SW CORKER) BASE RELEASE X-DIM
X Y ELEV. BEIGET OF AREA

(METERS) (METERS) (METERS) (METERS) (METERS)

{source on 17 hours)

bd 12/15/96
e 16:16:29
PAGE 2

Y-DIM ORIENT.
OF AREA OF AREA
{METERS) (DEG.)

1.68 0.00



&% IBCSTI VERSION 85250

**MODELOPTs:. CONC

GROUP ID

R EE GE AR E O OB TS I 65 aR DR G e & = B = e

*s+%* Mclycorp Washington, PA
*+* PM emissions from truck unloading

RURAL ELEV FLGPOL DFAULT

**+ SOURCE IDs DEFINING SOURCE GROUPS **+*

SOURCE IDs

3 m flagpole

1984 met,

{source on 10

hours)

LR

LR

12715
16:16€
PAGE

96
29
3






*&% ISCSTI

**MODELOPTs

-30.

-25
-96

.~~~ o~~~ o~
N
-

VERSION 95250 #++

COoNC

Q0
N

o0
|
]

8u
-40
34

OO0 O0ODDO0DO000
@
L)

0000000 O0ODOOOO
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**¢ ISCSTI - VERSION 95250 #»» *** Molycorp - Washington, PA 3 m flagpele bl 12/15/96

*+** PM emissions from truck unloading, 1984 met, (socurce cn 10 hours) LA 16:16:29
PAGE e
**MODELOPTS: CONC RURAL ELEV FLGPOL DFAULT
*++ THE 1ST HIGHEST 1-HR AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL Ll
INCLUDING SOURCE (S) : DUMP

*&¢ DISCRETE CARTESIAN RECEPTOR POINTS ®*+¢

** CONC OF PM IN MICROGRAMS /M**3 e

X~-COORD (M) Y-COORD (M) CONC (YYMMDDHH) X-COORD (M) Y-TOORD (M) CONC (YYMMDDHH)
0.00 0.00 0.64562 (84070813) ~-24.00 -10.00 1113.20166 (84073009)
-14.00 2.00 1013.32172 (B84073016) -5.00 14.00 $33.23965 (840709%11)
4.00 26.00 1136.68201 (B4060408) -14.00 ~18.00 930.065%6 (84072509)
5.00 -6.00 518.42657 (84072514) 5.00 6.00 51.02738 (84071412)
23.00 18.00 878 85864 (84073115) -4.00 -26.00 804 .20477 (84072810)
6.00 -13.00 913.4707C (84072514) 15.00 -1.00 873.55188 (84061217)
24.00 10.00 719.27087 (84071914) 122.00 170.00 134.27243 (84080211)
13.00 -65.00 1073.63501 (B4081308) 36.00 -29.00 738.87115 (84081812)
€4.00 6.00 535.00934 (84071208) 33.00 39.00 1312.9685%9 (84080817)
44.00 86.00 6§73.12122 (84080508) 5.00 85.00 823.81158 (84080108)
-30.00 86 .00 432.68271 (B4071408) ~-78._00 -61.00 213.68674 (84081210)
-25.00 -40.00 1032.21960 (84081112) ~96 .00 -42.00 457.16296 (84080413)
-96.00 34 00 352.05203 (84081310) -96.00 110.¢C0 196 .88170 (8407100%3)






*#%% ISCST3 - VERSION 95250 #*w« *+* Molycorp - Washington, PA 3 m flagpole raw 12/15/96
*%% DM emiscstons from truck unloading, 19684 met, (source on 10 hours) bkl 16:16:29
PAGE 10

**MODELOPTs: CONC RURAL ELEV FLGPOL DFAULT

*+* Message Summary ISCST3 Model Execution *+»

~w=====-=-- Summary of Total Messages --------

A Total of 0 Fatal Error Message(s)

A Total of 0 Warning Message(s)

A Total of 858 Informational Message(s)
A Total of 858 Calm Hours Identified

#*ssseses FATAL ERROR MESSAGES #**#s#tns
"he NON! LR R

AR R WARNING MESSAGES ARE R A
*Ed  NONE wee

R R R R

*#* ISCST3 Finishes Successfully ***
A R R R R A A R R R R R AR R R R R R R R

- - G A S G O G & GF T o BN eax U R S EE .



Standard 8T3 data input
Date 12/15/98 Time 14:32

BEEST" Version

GRADRS4 DTA
GRADRB4 LS
LPITT84 BIN

L R T e R R R

* SETUP Finishes Successfully #+»

LR R S R s

VERSION 85250 + *%*+ Molycorp Washington PA
*** PM emissions from grader spreading, 1984 met

JRAL ELEV FLGPOL DFAULT

MODEL SETUP PTIONS SUMMARY

Intermediate Terrain Proces
Model Is Setup

ENGING/DEPOSITION
**Model Uses NO DRY DEPLETIO: DDPLETE = |
**Mode]l Uses NO WET DEPLETIO WDPLETE = F
**NO WET SCAVENGING Data Provided
**Model Does NOT Use GRIDDED TERRAINM Dat for Depletion

**Model Uses RURAL Dispersion
**Model Uses Regulatory DEFAULT Options
Final Plume Rise
Stack-tip Downwash
Buoyancy-induced Dispersion
Use Calms Processing Routine
Not Use Missing Data Processing Routine
Default Wind Profile Exponents
Default Vertical Potential Temperature
Upper Bound” Values for Supersquat Buildings

No Exponential Decay for RURAL Mode




t*Model Accepts Receptors on ELEV Terrain.
**Model Accepts FLAGPOLE Receptor Heights.
**Model Calculates 1 Short Term Average(s) of: 1-HR
**This Run Includes: 1 Source(s): 1 Source Group(s):@ and 26 Receptoris)
**The Model Assumes A Poliutant Type of: PM
**Model Set To Continue RUNning After the Setup Testing.
**Output Options Selected:
Model Outputs Tables of Highest Short Term Values by Receptor (RECTABLE Keyword)
Model Outputs External File(s) of High Values for Plotting (PLOTFILE Keyword)
**NOTE: The Following Flags May Appear Following CONC Values: ¢ for Calm Hours
m for Missing Hours
b for Both Calm and Missing Hours
**Misc. Inputs: Anem. Hgt. (m) = 10.00 Decay Coef. = 0.0000 : Rot. Angle = 0.9

Emission Units = GRAMS/SEC ; Emission Rate Unit Factor = 0.10000E+07
Output Units = MICROGRAMS /M**3

**Input Runstream File: GRADRS4 DTA ; **Output Print File: GRADRS4 LST
*4& ISCST3 - VERSION 95250 ¢+» *t* Molycorp - Washington, PA @ 12/15/96
*** PM emissions from grader spreading, 1984 met, (source on 10 hours *** 14:32:57
PAGE 2
* *MODELOPTs: CONC RURAL ELEV FLGPCL DFAULT
*%* AREA SOURCE DATA ***
NUMBER EMISSION RATE COORD (SW CORNER) BASE RELEASE X-DIM Y-DIM ORIENT. INIT. EMISSION RATE
SOURCE PART. (GRAMS/SEC X x ELEV. WEIGHT OF AREA OF AREA OF AREA sz SCALAR VARY
ID CATS. /METER**2) (METERS) (METERS) (METERS) (METERS} (METERS) (METERS) (DEG.) (METERS) BY
GRADER 0 0.19737B-02 0.0 e.0 315.5 0.00 7.99 7.99 0.00 0.00 SEASHR
*##% ISCST3 - VERSION 95250 ##e ** 4+ Molycorp - Washington, PA ew 12/15/96
*** PM emissions from grader spreading, 1584 met, (source on 10 hours *++ 14:32:5%
PAGE 3
**MODELOPTs: CONC RURAL ELEV FLGPOL DFAULT
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**+% ISCST3 - VERSION 95250 #*+ #*+ Molycorp - Washington, PA ke 12/15/96
*+** PM emissions from grader spreading, 1984 met, (socurce on 10 hours #*%* 14:32:57
PAGE 5
**MODELOPTS: CONC RURAL ELEV FLGPOL DFAULT

*#* DISCRETE CARTESIAN RECEPTORS #*%*
(X-COORD, Y-COORD, ZELEV, ZFLAG)

(METERS)

( 0.0, 0.0 315.8, 2.0): ( -24.0, -10.0, 5.5, 2.0);

( -14.0, 2.0, Nns.s, 2.0): { -5.0, 14.0, 318.5, 2.0):

( 2.0 26.0 315.5, 2.0): ( -14.0, -18.0, 1ns.5, 2.0);

{ 5.0, -6.0, 318.5, 2.0): ( S.0, 6.0, 315.5, 2.0);

{ 23.0 18.0, 5.5, 2.0); ( -4.0, -26.0, 338.5, 2.0);

( 6.0, -13.0, 315.39, 2.0): ( 15.0, et 15 = 32S5.5; 2.0);

( 24 .0, 10.0, 315.5, 2.0); ( 122.0, 170.0, 317.9, 2.0);

( 13.0 -65.0, 324.6, 2.0): L 36.0, -29.0, 326.1, 2.0);

( §4.0 6.0, 327.7. 2.0); ( 33.0, 3%.0, 323.9, 2.0):

( 44.0, 86.0, 315.2, 2.0): ( 5.0, 85.0, 312 .4, 2.0);

( -30.0, 86.0, 311.8, 2.0); { -78.0, -61.0, 3233, 2.0):

{ ~-25.0, -40.0, 312.7, 2.0): ( -96.0, -42.0, 308.5, 2.0);

( -96.0, 34.0, J2% .2, 2.0): ( -96.0, 110.0, 310.9, 2.0);

*e&+ ISCST2 - VERSION 95250 wws *** Molycorp - Washington, PA hw 12/15/96
*+4 PM emissions from grader spreading, 19684 met, (scurce on 10 hours #++¢ 14:32:57
PAGE 6
**MODELOPTs: CONC RURAL ELEV FLGPOL DFAULT
*** METEOROLOGICAL DAYS SELECT™ED FOR PROCESSING ***
(1=YES: O=NO)

223X 02230 % B W O 65 G R S Pk W 1233133322322 3221233322 RED 1323223232232
1313323221311 12 1211213111248 22 1312331332212 121383332212 1121212332232 1%12
1323313112323 % 2 23T EE'R L TR 2323131313232 %2% 1212223 1232323232333
31231231 221.%% 3 112332232323 %2 2313232123232 %23%2% s 2232323223212 2131232325 %22
-3 3 O B o O B OF 1311323332132 1% , 30 T O e 88 0 8 88 W B o B N R S e A I A S B O N O A
I2ATRAXIREITTD 1131333323232 12323332321 3} 23233331313 - g B B W O 4 W W
$11313121211112 131432232 ERD $3221323232121% 2111212212 212%12 1323113212202 2
121332220 23133312

NOTE: METEOROLOGICAL DATA ACTUALLY PROCESSED WILL ALSO DEPEND ON WHAT IS INCLUDED IN THE DATA FILE.

#++ UPPER BOUND OF FIRST THROUGH FIFTH WIND SPEED CATEGCRIES #**+
(METERS/SEC)
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24 1 1 : 51.0 3.09 267.6 5 619.0 4%4.0 0.0000 0.0 0©.0000 0 0.c0
84 1 1 2 58.0 1.54 267.6 4 6195.0 619.0 0.0000 0.¢ 0.0000 0 0.00
84 1 1 3 54.0 1.54 268.1 R} 619.0 619.0 0.0000 0.0 0.0000 0 0.00
84 1 1 El 23.0 1.54 268.1 5 619.0 4%4 © 0.07%0 0.0 0.0009 ] 0.00
84 i 1 5 343.0 1.54 267.0 6 619.0 4%4.0 0.0000 0.0 0©.0000 0 0.00
84 1 1 6 342.0 2.06 267 .8 5 61%.0 4%2 .0 C.0000 0.0 0.0000 0 c.00
a4 1 1 7 15.0 1.54 268.1 El 615.0 61%.0 0.0000 ©.0 o0.0000 L 0.00
84 1 1 8 353.0 2.06 268.1 4 §15.0 619.0 0.0000 0.0 0.0000 o 0.00
L1 ] 1 1 9 347.¢C 2.57 268.7 4 615.0 €19.0 0.0000 0.0 0.0000 o 0.00
as 1 1 10 351.0 2.57 265 .8 4 619.0 619.0 0.0000 0.0 0.0000 o 0.00
84 3 1 11 14.0 2.57 270.9 K 619.0 619.0 0.0000 0.0 0.0000 ] 0.00
84 1 1 12 346.0 3.08 271.5 3 619.0 61%.0 0.0000 0.0 0.0000 0 0.00
€4 1 1 13 343.0 2.06 272.6 4 619.0 6§19.C 0.0000 0.0 0.0000 0 0.00
84 1 1 14 33%.0 3.60 273.1 Kl 615.0 615.C 0.0000 0.0 0.0000 0 0.00
84 1 1 15 42.0 3.09 273.7 4 618.¢C 6§19.0 ©.0000 0.0 0.0000 L] 0.00
84 1 1 16 i4.0 3.60 273.7 4 619.0 618.0 0.0000 0.0 0.0000 o 0.00
84 1 1 17 351.0 2.57 273.7 5 618.6 619.6 0.0000 0.0 0.0000 0 0.00
84 1 1 i8 327.0 2.57 272.0 f 586 .4 651 .4 0.0000 C.0 0.0000 o 0.00
84 1 1 19 324.0 2.57 272.0 5 574.3 683.1 0.0000 0.0 0.0000 o 0.00
84 1 1 20 317.0 3.60 273.1 4 552.1 552.1 0.0000 0.0 9.0000 0 ¢.00
84 1 1 21 340.0 2.57 2752.6 5 529.9 746 .7 0.0000 0.0 0.9000 o 0.00
84 i 1 22 342.0 z:30 272.0 5 507.7 778.5 0.0000 0.0 0.0000 o 0.00
B84 1 i 23 330.0 2.57 272.0 5 485.6 810.2 0.0000 0.0 0.0000 o 0.00
84 3 1 24 20.0 2.06 271.5 5 463.4 842.0 0.0000 0.0 0.0000 0 0.00
*#% NOTES: STABILITY CLASS 1=A, 2=B, 3=C, 4=D, S5=E AND 6=F.
FLOW VECTOR IS DIRECTION TOWARD WHICH WIND IS BLOWING.
*#++ ISCST3 - VERSION 955250 ##» *** Molycorp - Washington, PA *he 12/15/9¢6
*** PM emissions from gra‘der spreading, 1984 met, (source on 19 hours #*++ 14:32:57
PAGE 8
**MODELOPTs: CONC RURAL ELEV FLGPCL DFAULT
**¢ THE 1ST HIGHEST 1-HR AVERACE CONCENTRATION VALUES FOR SOURCE GROUP: ALL Ll
INCLUDING SOURCE(S) : GRADER "
*+» DISCRETE CARTESIAN RECEPTOR POINTS #**+
*+* CONC OF PM IN MICROGRAMS/M**3 -
X~-COORD (M) Y-COORD (M) CONC (YYMMDDHR) X~COORD (M) Y-COORD (M) CONC (YYMMDDEH)
0.00 0.00 815.07123 (84070813) ~24 .00 ~10.00 2043.81750 (84080413)
-14.00 2.00 1647.30457 (8B4061209) -5.00 14.00 1721.53540 (84081815)
4.00 26 .00 1930.51953 (84060408) -14.00 ~-18.00 1399 .44348 (B40B1112)
5.00 -6.00 1543.16064 (84081712) 5.00 6.00 155.03067 (84271412)



(84061
(84061
(84080
(84070
(840808
(8408(
(84081
{84080
(84071

hours #*#+

)F BIGHEST

DATE NETWORK
AVERAGE CONC YYMMDDHEH) RECEPTOR (XR 1 9 GRID-ID

* RECEPTOR TYPES

*** Molycorp Washington PA

#** PM emissions from grader spreading 1964 met {scurce on 10

PURAL L LGPOL DFAULT

Message Summary ISCST3 Model Execution #*++»
Summary
Fatal Error Message(s)

Warning Message (s)
Informational Message(s)




sssesess FPATAL ERROR MESSAGES #**#ssass
LA R Nw’- hn

LA R B R R WARNING ’aSSAG!S LA AR A A & 2 J
tEt NONE #*+

R R O e e RS

s*+ ISCST3 Finishes Successfully *+%+*
A AR R R R R R R R R R R AR R R R R R AR A R R R R R



**BEE-Line Sof IS¢ 3 data input file
e [ 96 Time 16:29%9
NO ECH(

BEEST"” Version
GRADRBAT . DTA

SRADRBA4T  LST
LPITT84 BIN

L R R s 2222

*** SETUP Finishes Successfully #*+*

R A S R R R T

3 m flagpol
* PM emi s £ s spreading, 1984 met (source on 10 hours #*+*+

VERSION 95250 ### *+% Molyco

**MODELOPTS CONC RURAL LEV . C DFAULT

PTIONS SUMMARY

**Intermediate Terrain Processing is Selected

**Model Is Setup For Calculation of Average CONCentration Values

- SCAVENGING/DEPOC
t*Model Uses NO DRY D LETION DDPLETE = ¥

t*Model Uses N( ' IC WOPLETE = F

**NO WET SCAVENGING Data Provided

**Model Does NOT Use GRIDDED TERRAIN Data for Depletion Calculations

**Model U s RURAL Dispersion

¢ *Model Regulatory DEFAULT Options
Flume Rise
tip Downwash
Buoyancy-induced Dispersion
Use Calms Processing Routine
Not Use Missing Data Proc
Default Wind Profile Expo
Default Vertical Potential
Upper Bound” Values for Supersquat
No Exponential Decay for RURAL Mode




**Model Accepts Receptors on ELEV Terrain.
**Model Accepts FLAGPOLE Receptor Heights.
**Model Calculates 1 Short Term Average(s) of 1-HR
**This Run Includes 1 Source(s): 1 Source Group(s):@ and 26 Receptor(s)
**The Model Assumes A Pollutant Type of PM
*+*Model Set To Continue RUNning After the Setup Testing
**Output Options Selected:
Model Outputs Tables of Highest Short Term Values by Receptor (RECTABLE Keyword)
Model Outputs External File(s) of High Values for Plotting (PLOTFILE Keyword)
**NOTE: The Following Flags May Appear Following CONC Values: ¢ for Calm Hours

m for Missing Hours
b fer Both Calm and Missing Hours

**Misc. Inputs: Anem. Hgt. (m) = 10.0C ; Decay Coef. = ©.0000 : Rot. Angle = 0.0
Emission Units = GRAMS/SEC ; Emission Rate Unit Factor = C.10000R+07
Output Units = MICROGRAMS /M**3
*+*Input Runstream File: GRADRBAT.DTA - **Output Print File: GRADRS4T. LST
*#%* ISCET3 - VERSION 95250 #*» *++ Molycorp - Washington, PA 3 m flagpole e 12/15/96
*4* PM emissicns from grader spreading, 1984 met, (source on 10 hours *+*+ 16:29:52
PAGE 2
**MODELOPTSs: CONC RURAL ELEV FLGPOL DFAULT
**% AREA SOURCE DATA *+*+
NUMBER EMISSION RATE COORD (SW CORNER) BASE RELEASE X-DIM Y-DIM ORIENT. INIT. EMISSION RATE
SOURCE PART. (GRAMS/SEC X Y ELEV. HEIGET OF AREA OF AREA OF AREA sz SCALAR VARY
ID CATS . /METER**2) (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) (DEG.) (METERS) BY
GRADER 0 0.19737E-02 0.0 0.0 3s8.8 0.00 7.9% 7.99 0.00 0.00 SEASHR
*&% ISCST3 - VERSION 95250 *+« **+ Molycorp - Washington, PA 3 m flagpole e 12/15/96
‘+* PM emissions from grader spreading, 1984 met, (source on 10 hours *++* 16:29:52
PAGE 3
**MCDELOPTs: CONC RURAL ELEV FLGPOL DFAULT
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*#¢% ISCST3 - VERSION 95250 #*#» *+¢ Molycorp - Washington,K PA 3 m flagpole tee 12/15/96
*** PM emissions from grader spreadiag, 1984 met, (source on 10 hours **#* 16:29:52
PAGE s
¢ *MODELOPTs: CONC RURAL ELEV FLGPOL DFAULY

#%#+ DISCRETE CARTESIAN RECEPTORS #***
{X-COORD, Y-COORD, ZELEV,6 ZFLAG)

{METERS)
( 0.0, 0.0, 96.2, 3.0); ( -24.0, -10.0, $6.2 3.0):
( ~14.0, 2.0, 9.2, 3.0): ( -5.0, 14.0, 96.2, 3.0):
( 4.0, 26.0, $6.2, 3.0); ( ~14.0, -18.9, 96.2, 3.0);
{ 5.9, ~-6.0, 96.2, 3.0): { 5.0, 6.0 96.2, 3.0):
( 23.0, 18.0, 6.2, 3.0): ( -4.0, -26.0, 96.2, 3.0):
( 6.0, -13.0, 6.2, 3.0): ( 15.0, -1.0 96.2, 3.0):
( 24.0, 10.0, 96.2, 3.0); ( 122.0, 170.0, 96.9, 2.0)
( 13.0, ~-65.0, 98.9, 2.0); ( 36.0, -29.0, 9.4, 2.0):
{ 64.0, 6.0, 99.9, 2.0): ( 33.0, 38.0, 5.7, 2.0):
( 44 .0, 86 0, 96.1, 2.0): ( 5.0, 85.0, 5.2, 2.0)
( ~-30.0, 86.0, 95.0, 2.0); ( -78.0, -§1.0, 94.9, 2.0)
( ~-25.0, -40.0, 95.3, 2.0): ( -96.0, -42.0, %4.0, 2.0);
( -96.0, 34.0, 54.9, 2.0); ( -96.0, 110.0 94.8, 2.0)
#4% ISCST3 - VERSYON 95250 #w¢ *+* Molycorp - Washington, PA 3 m flagpole he 12/15/96
**% PM emissions from grader spreading, 1984 met, (source on 10 hours #*** 16:29:52
PAGE 6
**MODELOPTs: CONC RURAL ELEV FLGPCL DFAULT
*#*+* METECROLOGICAL DAYS SELECTED FOR PROCESSING ¢*+
(1=YES: O=NC)
1111111111 11211111311 11111211111 1111111111 1111111111
O O 9 O T U W T 3 1T X232 T 2 TR RARETEG 1723312232 R 1111111111
3332332212212 233 X¥3222%83% 2222 X ERE $11232233220%1% 123334 EIRD
1 31313131313312112 1T 0 %2 2121233232122 22131480233 X 213232 1T322%13
1111111111 T132111312131213112 2131213132323 % 11113111111 1111111111
22332202 11111121111 1323312323121 12 1111111111 13T % 22
-3 U O O A 232 RRD - B o UK W B W& T 121111311211 123233323113
1111111111 111111

NOTE: METEOROLOGICAL DATA ACTUALLY PROCESSED WILL ALSO DEPEND ON WHAT IS INCLUDED IN THE DATA FILE.

*+#+ UPPER BOUND OF FIRST THROUGH FIFTH WIND SPEED CATEGORIES #**+
(METERS /SEC)
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84
84

84
84
84
84
L1
84
84
B84
84
B4
B84
84
84
84
84

84
84
84
84
84

el e e e S R R S e )

1 1
1 2
1 3
1 4
1 5
1 6
1 7
1 8
1 9
1 10
1 11
1 12
1 i3
1 14
1 15
1 16
1 17
1 18
1 19
1 2C
1 21
1 22
1 23
1 24

w

Ll

w
CO00000CO0O0O000O0OO0O0OOCODOODODODOOCO

.09

.54
.54
.54
.06
.8
.06
57
57
57
.0%
.06
.60
.09

- 57
.57
.57
.60
.57
57
.57
.06
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267.
267.
268
268.

267

267.
268,
268 .

268

265.
270.
271.
272.
273.
273.
273.
273,
272.
272.
273.
272.
272.

272

271.

618

619

619

MVOOAMHOOJdAdNIHANMOD IO EA®R
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**%* NOTES: STABILITY CLASS 1=A, 2=B, 3=C, 4=D, S5=E AND 6=F.
FLOW VECTOR IS DIRECTION TOWARD WHICH WIND IS BLOWING.

$#4+ ISCST3 ~ VERSION 95250 #»e

**MODELOPTs: CONC

*** Molycorp ~ Washington, PA
*+* PM emissions from grader spreading,

RURAL ELEV FLGPOL DFAULT

#&¢ THE i1ST H
INCLUDING SOURCE (S) :

*+ CONC OF PM

158.18764
935.80078
931.42798
562.95673

IGHEST

618.
619.

619.
€19.
619.
619.

619,
619.

€19.
619.
619.
619.
619.
618.
596.
574.
552.
529.
507.
485,
463,

AANOHWUSLAODOOOOODOOOO0OORCOOO

1984 met,

1-HR AVEARAGE CONCENTRATION

GRADER ’

*** DISCRETE CARTESIAN RECEPTOR POINTS #**+

(84070813)
(84061209)
(84081814)
(84081712)

IN MICROGRAMS/M*

.3

X-COORD (M)

-24.00
-5.00
-14.00

4%4.0 0.0000 0.2 ©
€19.0 0.0000 c.e 0
§15.0 0.0000 .0 ©
4%4.0 0.0000 0.¢ o
4%4 0 0.0000 0.0 ©
4%4.0 0.0000 .0 ©
619.0 0.0000 0.0 0
619.0 0.0000 0.0 ©
618.0 0.0000 0.0 0
619.0 0.0000 0.0 ©
619.0 0.0000 0.0 ©
619.0 0 .0000 0.0 ©
619.0 0.000C0 6.0 0
619.0 0.0000 0.0 ©
619.0 0.0000 .0 0
619.0 0.0000 0.0 ©
619.6 0.0000 0.0 ©
651 .4 0.0000 0.¢ o0
683 .1 0.0000 0.0 ©
552.1 0.0000 0.0 0.
746.7 0.0000 .0 ©
778.5 0.0000 .0 ©
810.2 ©.0000 0.0 ©
842.0 0.0000 .0 0
3 m flagpole bl
{(source on 10 hours #*+*+
VALUES FOR SOURCE GROUP: ALL
e
Y-COORD (M) CONC

-10.00 1031.83630

14.00 787.755%8

-18.00 787.43982

6.00 10.89720

5.00

. 0000 o 0.00
.0000 o 0.00
.0000 0 0.00
. 0000 0 0.00
.0000 0 0.00
.0C00 0 0.00
.co000 0 0.00
.0000 0 0.00
. 0000 ] 0.00
. 0000 o 7.00
. 0000 0 0.00
. 0000 U] 0.00
. 0000 &) 0.00
. 0000 0 0.00
. 0000 ¢} o.00
. 0000 0 0.00
. 0000 0 0.00
.0000 0 0.00
. 0000 [} 0.00
0000 0 0.00
. 0000 0 n.00
.00C0 0 0.00
. 0000 0 Q.00
. 000 o G.00
12/15/96
16:29:52
PAGE 8
ae
(YYMMDDHH)
(8407300C9)
(84070211)
(84072509)
(84071412)



{(84073115)
(84081712)
g (8408
61560 (B4C 1910)
S0033 {(R4080508) ~ - g 108)
24121 (B4071408) 8.00 21 (84081210)
63116 (84081112) 42.00 : (8408041 3)
B41335 (64081114 . 0 110 36 (84071009)

Molycorp Washington 3 m flagpole 2/15/96

S

<

PM emissions from grader spreading 1584 met (source on >u 1 s
PAGE

MICROGRAMS /M* # 3

DATE

(YYMMDDHH) I C R ZELEV, ZFLAG)

RECEPTOR TYPES 3C = GRIDCART
GRIDPOLR
DISCCART
DISCPOLR
BOUNDARY

*+ Molycorp Washington, PA 3 m flagpole

**¢ PM emissions from grader spreading 1984 met (source on

RURAI ELEV FLGPOL DFAULT

** Message Summary I ST3 Model Exec
Summary of >tal Messages
Fatal Error Message(s)
Warning Message(s)

Infermational Message(s)

Calm Hours Identified




s*seases FATAL ERROR MESSAGES *##esaww
ew NONE LR R

LA A R B A B & WARNING MESSAGES LA R R R B 2 2
2% NONE ##s

R R e L R e R A R R

**#% ISCST? Finishes Successfully t*+¢
AR AR R R R AR R R R R R AR R R R Rl R R R R D



Air Modeling Output for Washington

Outpast Dsrap Grader
Map coord system (ft) Local coord system (m) i-hr avg air conc (2 m flag) * 1-hr avg asr conc (2 m flag; *

\ Type x v x 1 y 1984 | 1985 | 1986 | 987 | 1988 | Miax 1984 | 1985 | 1986 | 1987 1988 | Mex
\ Source (ongm) 13565 4 10638 & [ I 741 553 491 30 4 449 741 8151 7287 6338 7182 6026 8151
| W orcers 134877 10604 8 24 -10 23071 11309  IRI82 25329 26324 26324 | 20438 9224 13594 (8084 20040 20438
Workers 135179 10644 6 14 2 20425  evd7 24300 20425 15721 24300 | 16473 14765 19489 13685 15005 19489
Workers 135481 10684 4 -5 14 23315 23613 18243 IR719 21858 23613 | 17215 18426 18426 17922 15939 18426
| Workers 13576 9 107229 4 26 22698 22176 22371 15820 15731 22698 | 19305 19557 17598 14472 14479 19557
| Workers 13520 8 10579 8 -14 18 17966 12156 9698 19764 15461 19764 | 13994 10825 9681 16241 12326 16241
Workers 13581 106196 5 % 20172 13144 12786 16012 11941 20173 | 15432 14089 11816 135406 15875 1SB7S

| W orkers 135813 10659 4 5 3 685 8 526 1 766 10732 6914 10732 | 1550 12i 1 1783 248 8 1533 2488
| Workers 13641 10697 9 n 18 19152 19663 26454 15325  ISR72 26454 | 13433 19238 18501 17457 12910 38
Workers 13553 9 10554 8 4 -26 10165 22449 9034  ITIIR 19560 22449 | ®910 20306 98%9f 13961 13182 26

Workers 135842 10594 6 “ 12 15983 20239 15179 21470 15337 21470 | 12846 16517 16781 14278 127 o781
Workers 13614 4 10634 4 15 4 22451 22730 20809 17744 13421 22730 | 15371 15799 17507 17430 1314» 17507
W orkers 13643 1 10672 9 24 10 15477 14909 18637 16766 21669 21669 | 11766 1192 11746 14252 16760 16760

Average worker - - 16883 15631 15696 16579 15404 16883 | 13448 13781 13320  §3922 13034 (3922

[Max worker - 24071 23613 26454 25329 26324 26454 | 20438 20306 19489 (8084 20040 2043 8%

[Neasest neighbor | 13967 11195 122 170 134 2 98 5 73.2 85 4 84 & 1343 136.2 103 3 738 86.1 873 136.2

ence-line 13609 10424 12 FY] 10736 6706 5250  R3%3 3750 10736 | 10140 SB96  SBO6 6783 4211 10140

ence-lne 13684 10543 36 -29 7389 6683 6926  1I8S1 12002 12992 | 7116 10775 704 12315 11823 12318

ence-line 13775 10658 64 f 5350 5423 M 7593 7392 7593 | 6416 6416  TI37 6884 5710 7137

Fence-hne 13674 10768 3 39 13130 9746 8119 16197 R7S3 16197 | 12555 9676 8227 15450 8370 15450

ence-hine 13710 10920 44 86 6731 3254 2922 6414 2524 6734 6889 3177 3176 67506 2583  68R9

Fence-hne 13583 10918 5 85 8238 6179 4875 4972 4249 8238 | 7963 5972 4458  SE28 5350 7963

ence-hine 13468 10920 30 &6 4327 3016 5278 4106 S459 5459 | 5152 3378 S630 3364  Sl144 5630

ence-line 13308 4 10438 78 3 2137 186 3 5813 5919 4777 5919 | 2158 1759 5342 $526 4363 5526

ence-line 13485 10507 -25 -40 10322 6907 12088 6907 9869 12088 | 9696  S654 9894 6142 8611 0RO 4

[Max fencelme — — 13130 9746 12088 16197 12992 16197 | 12555 10775 9894 15456 11823 (s45¢

Fast edge 13250 10500 -96 42 4572 1656 3310 5344 S407  S407 | 4586 1744 2971 4|27 5126 5126

East edype 12250 10750 96 34 s21 5687 2844 39523 3690  S6R7 | 2998 5576 2815 4145 2839 5976

ast edge 13250 11000 96 110 1969 2419 196 © 1969 2268 2419 186.7 2424 1867 1867 2405 2424

WASHEANIZ XLS

* Asr concentrations mn pg'm’

1131997



Air Modeling Output for Washington

input Ohtput Dump Grader
Map coord system (f) 1 oczl coord system (m) 1-hr avg aer conc (3 m flag for workers) * 1-hr avg awr conc (3 m flag for workers) *

Type 2 8 v x f f y 1984 | 1985 | 198 | 1987 | 1988 | Max jog4 | 1985 | 198 [ 1987 | 1088 | Max
Source (nngm) 13565 4 10638 § 0 0 06 0.4 04 02 04 06 158 2 1313 097 74 6 97 6 1582
Workers 134877 10604 8 -24 -10 11132 TIR3 11542 G010 936.6 11542 10318 626.5 922 R 8821 8299 1031 8
Workers 135179 16644 6 -14 2 101313 $7486 10302 10133 781.2 1630 2 LERE S68 6 7240 7375 8497 935 %
Workers 13548 1 10684 4 -5 14 9332 976 0 7320 7549 976 8 976 & TR R 7020 699 5 6792 ARO R TETR
Workers 135769 107229 4 26 11367 12i00 12209 862 4 9476 12209 9314 9371 9714 9932 7997 937.1
Workers 135208 10579 8 -14 -18 9301 7826 7022 11292 8385 11292 7874 §99.2 606 | 10217 TI8 R w2
Workers 13581 106196 b -6 S184 1565 3069 879 2943 Sig 4 $630 92 323 485 3 S81S S81 S
Workers 135813 10659 4 5 6 510 iR? 559 ny 51.7 737 109 82 e 157 169 157
Workers 13541 106979 23 18 S7R9 iim3 969 & 11394 2928 11793 8850 1001 4 804 4 1235 1 9161 12351
Workers 135539 10554 % 4 -26 804 2 798 6 6OR 9 1086 S 380 1086 5 7277 890 6 6679 942 6 7228 9426
Workers 135842 10594 6 6 -13 9138 966 1 7245 10289 TiR7 10289 TRT S R0 6 660 4 TS6R LRAR § K80 6
Workers 13614 4 10634 4 (5] -1 8736 8853 9523 7420 211 952.5 4861 $33.2 706 ¥ $62.7 §744 e 8
Workers 13643 1 106729 24 10 7193 7702 6057 1niLs 11459 11459 g o 8 6613 7558 1044 S R0 1044 5
Arverage worker - - 760 5 690 5 6972 TRS 8 7049 TES B 67758 6133 6216 TiRS 6581 TIRS
\fax worker — — 1136 7 12100 12209 11394 11459 12209 10318 1001 4 9314 12351 4R 0 12351
Nearest neighbor 13967 1119% 122 170 1343 9% S 732 854 R4 8 1343 136 2 103 3 738 86.1 8§73 1162..
Fence-hne 13606 10424 13 65 10736 6706 5250 RIg 2 750 10736 10140 S8R9 6 5896 6783 <11 10140
Fence-hne 13684 10543 36 -29 7389 668 3 6926 11851 12992 12992 7116 10778 TH4R 12318 11823 12318
Fence-hne 13775 10658 64 6 5350 $42.3 4771 7562 7392 7593 641 6 6416 737 688 4 5710 7137
Fence-hine 13674 10768 33 39 13130 9746 £119 16197 8752 16197 | 12555 9676 8227 15459 8370 15450
Fence-lime 13710 10920 44 &6 6731 3254 2922 6414 2524 6731 6889 £} el 3176 6750 2582 688 9
Fence-line 13583 10918 5 8s 8238 6179 487 5 4972 4249 238 7963 §97.2 4458 SE2 R S350 79 3
Fence-lme 12468 10920 <30 86 4327 016 5278 4106 45 ¢ S459 S152 3378 5630 3364 5144 5630
Fence-hine 13308 4 10438 IR -61 213.7 1863 5813 5919 47717 919 215§ 1759 $34.2 5526 4363 5526
Fence-line 13485 10507 -25 -4 10322 690 7 1208 § 6§90 7 986 9 1208 § 969 6 565.4 989 4 6142 R61.1 9%9 4
\Max ferceline — - 13150 9746 1208 % 16197 2992 16197 12555 10775 989 4 15450 11823 15450
Fast edge 13250 10500 -96 -42 4572 68 6 310 5344 540.7 5467 4586 1744 2971 4827 5126 5126
[Fast edge 13250 10750 96 34 3521 5687 284 4 3952 3699 S68.7 2998 5576 2815 4j46 2839 $578
East edge 13250 11000 -96 110 196 9 2419 196 9 196 .9 226 8 2419 1867 2424 186 7 186.7 240 5 2424

WASHENI2 XIS 1131997



YORK ISCST3 INPUT AND OUTPUT
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m for Missing Bours
b for Both Calm and Missing Hours

*¢MiscC Inputs Anem = 10.0C Decay Coef. = 0.000C Rot. Ang = 0.0
Emissic = GRAMS/SEC Emission Rate Unit Factor = 0.10000E+07?
Output -

*+Input Runstream File: YORKS8S5-4 DTA *+Output Print File: YORKS85-4 LST



(METERS)

&

(METE

(METERS)

METER®* ¢




t&% ISCST3 - VERSION 95250 #ee *** Molycorp York rerun Source G2 and 3m flagpoles LA

t++ truck loading 1985

J
e
- 9

4

w
o
W ®

che

e B
»
@
™

**MODELOPTs: CONC RURAL ELEV FLGPOL DFAULT

¢++ SOURCE IDs DEFINING SOURCE GROUPS #**+

GROUP ID

w

OURCE IDs
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ik - VERSION 95250 #*+» *+* Molycorp York rerun Source GS and 3m flagpoles "ed 01/01/%7
*+* truck loading 1985 *he 11:53:18
PAGE 5

RURAL ELEV FLGPOL DFAUL

*+*MODELOPTS CONC

*+¢ GRIDDED RECEPTCR NETWORK SUMMARY +#+
*** NETWORK ID: G9(2) NETWORK TYPE: GRIDPOLR *+*»*
**+* ORIGIN FOR POLAR NETWORK *w#=
X-ORIG = $8.00 Y-ORIG = -3.00 (METERS)

**+ DISTANCE RANGES OF NETWORK #*++

(METERS)
10.0
**+ DIRECTION RADIALS OF NETWORK #*++
(DEGREES)
45.0 135.0, 225.0, 315.0




EONYLISI
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'R R ISCST3

* *MODELOPTS

DIRECTION

(DEGREES)
45 00
135.00
225.00
315.00

VERSION

NNNN

95250 *e» *4+ Molycorp York rerun Source

*+* truck loading 1985

RURAIL ELEV FLGPOL DFAULT

¢ NETWORK ID: GS(2) NETWORK TYPE

* RECEPTOR FLAGPOLE HEIGHTS IN

G2 and 3m flagpcles

GRIDPOLR #*#*%

METERS +

DISTANCE (METERS)

LR R

01/01/97
11:53:18
PAGE 7
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¢+¢ ISCSTI VERSION SS52Z50 *#» **+ Molycorp York rerun Source G% and 3m flagpoles ke 01/01/97

*+¢ truck loading 1985 e 11:53:18
PAGE
**MODELOPTs: CONC RURAL ELEV FLGPOL DFAULT
*&*+ NETWORK ID: GS9{3) NETWORK TYPE: GRIDPOLR *#*»*

* ELEVATION HEIGHTS IN METERS *

DIRECTION | DISTANCE (METERS)
{DEGREES) | 10.00

45 .00 119.33

135.00 | 119 33

225.00 | 119 33

315.00 | 119.33
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*4% ISCST3 -~ VERSION 95250 %+ #*+ Molycorp York Sources G4 -~ G9 .ee 12/29/96

#++* truck loading 1985 e 22:07:13
PAGE 1
**MODELOPTs: CONC RURAL ELEV FLGPOL DFAULT
LA A MODEL SETUP OPTIONS SUMMARY "ee

**Intermediate Terrain Processing is Selected
*+*Model Is Setup For Calculation of Average CONCentration Values.

-=- SCAVENGING/DF-usITION LOGIC --
**Model Uses NO I'RY DEPLETION DDPLETE = F
“*Mode]l Uses NO WNET DEPLETION WDPLETE = F
**NO WET SCAVENGING Data Provided.
¢*Model Does NOT Use GRIDDED TERRAIN Data for Depletion Calculations

**Model Uses RURAL Dispersion.

**Model Uses Regulatory DEFAULT Options:

Final Plume Rise

Stack-tip Downwash

Buoyancy-induced Dispersion

Use Calms Processing Routine.

Not Use Missing Data Processing Routiae

Default Wind Profile Exponents

Default Vertical Potential Temperature Gradients
"Upper Bound” Values for Supersquat Buildings.
No Exponential Decay for RURAL Mode

WEJdamd Wwh e

**Model Accepts Receptors on ELEV Terrain
**Model Accepts FLAGPOLE Receptor Heights.
t+*Model Calculates 1 Short Term Average(s) of: 1-HR
**This Run Includes 7 Source(s): 7 Source Group(s): . and 60 Receptor(s)
*+*The Model Assumes A Pollutant Type of: PM
**Model Set To Continue RUNning After the Setup Testing
t**Output Options Selected
Model Outputs Tables of Highest Short Term Values by Receptor (RECTABLE Keyword)

Model Outputs External File(s) of High Values for Plotting (PLOTFILE Keyword)

**NOTE: The Following Flags May Appear Following CONC Values: ¢ for Calm Hours






¢¢¢ ISCSTI - VERSION 95250 #*»

**+ Molycorp Yeork Sources G4 - GS LA 12/29/96
*** truck loading 1985 e 22:07:13
PAGE 2
**MODELOPTs: CONC RURAL ELEV FLGPOL DFAULT
*+#+ POINT SOURCE DATA ***
NUMBER EMISSION RATE BASE ETACK STACK STACK STACK BUILDING EMISSION RATE
SOURCE PART (GRAMS /SEC X Y ELEV HEIGHT TEMP EXIT VEL. DIAMETER EXISTS SCALAR VARY
ID CATS {METERS) (METERS) (METERS) (METERS) (DEG.K) (M/SEC) (METERS) BY
ORIGIN 0 0. 00000E+D0 0.0 0.0 0.0 0.00 0.00 0.00 0.00C NO



HHSYES
HHSVIS
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HHSYES
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HHSVES
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% ISCSTI VERSION 95250 e+ #+** Molycorp York Scurces G4 - G9 e 12/29/9¢
*++ tyruck loading 1985 e 22:07:13
PAGE -

**MODELOPTS “ONC RURAL ELEV FLGPOL DFAULT

#2+% SOURCE IDs DEFINING SOURCE GROUPS *#»

ID SOURCE IDs
ALL DRIGIN 34 35 36 a7 G8 Ge
G4 >4
e e
el 6
37 57
38 IR
39 39
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00+300000° ve 00+300000° (X4 00+300000° (44 00+300000° 12 00+d3000060 6z 00+300000 61
00+300000° 81 00+300000° ' 4 00+300000° St 00+300000° st 00+300000 vi 00+309000 €l
00+300000° 21 00+300000 It 00+300000 ot 00+300000° 6 L +300000 8 00+300000 L
00+300000° 9 00+300000 s 004300000 v 00+200000 > 004300000 Z 00+300000 1
TIVd = NOSVES
C0+d300000C vz 00+3060000 £€C 00+3000006° (44 00+300000 | T4 GO0+300000 o4 00+300000 61
00+300000° 81 10+300001" Lt T10+3000601" 91 T10+300001 St 10+300001 L A T0+300001 €L
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*#*¢ ISCST3 - VERSION 95250 w#+ s** Molycorp York Sources G4 - G9 he 12/29/96
*++ truck loading 1985 e 22:07:13
PAGE 12
**MODELOPTSs: CONC RURAL ELEV FLGPOL DFAULT
*4* NETWORK ID: G4 NETWORK TYPE: GRIDPOLR *#*+

* ELEVATION HEIGHTS IN METERS *

DIRECTION DISTANCE (METERS)
(DEGREES) | 10.00

45.00 | 11893

135. 0¢ 118.93

225.00 | 118.93

315.00 | 116.93



IN

£
T

T

)

(METERS




#++* ISCST3 - VERSION 95250 #*w+ *#* Molycorp York Sources G4 - GS *ed 12/29/9¢
*** truck loading 1985 e 22:07:13
PAGE 14

**MODELOPTs: CONC RURAL ELEV FLGPOL DFAULT

*+* NETWORK ID: GS NETWORK TYPE: GRIDPOLR %%+

**¢ ORIGIN FOR POLAR NETWORK %#%%

*+¢ GRIDDED RECEPTOR NETWORK SUMMARY *%*
X-ORIG = 84 .00 Y-ORIG = 27.00 ({(METERS) |

#++ DISTANCE RANGES OF NETWORK #+*+*

(METERS)
10.0,
*+* DIRECTION RADIALS OF NETWORK *++*
(DEGREES)
45.0 535.9, 225.0 315.0




#%¢ ISCST3 - VERSION 95250 *+# ¢%+ Molycorp York Sources G4 - G9 waw 12/29/96
*** truck loading 1985 ke 22:07:13
PAGE 15
**MODELOPTs: CONC RURAL ELEV FLGPOL DFAULT
*+* NETWORK ID: G5 ; NETWORK TYPE: GRIDPOLR #*#*
* ELEVATION HEIGHTS IN METERS *
DIRECTION | DISTANCE (METERS)
(DEGREES) | 10.00
45.00 | 120.00
135.00 | 120.00
225.00 | 120.00
315.00 | 120.00



ST3 ~ VERSION 95250 #*»» *&#+ Molycorp York Sources G4 - GS hed 12/29/9¢

0

¢+ truck loading 1985 e 22:07:13
PAGE 16
* *MODELOPTs CONC RURAL ELEV LGPOL DFAULT
*** NETWORK ID: GS NETWORK TYPE: GRIDPOLR ***

* RECEPTOR FLAGPOLE HEIGHTS IN METERS *

DIRECTION | DISTANCE (METERS)
(DEGREES) | 10.00

45.00 | 2.00

135.00 | 2.00

225.00 | 2.00

315.00 | 2.00



*#*¢ ISCST3 - VERSION 95250 **+ #a* Molycorp York Sources G4 - GS i

**MODELOPTs: CONC

10.0,

s*+ truck loading 1985 e

RURAL ELEV FLGPOL DFAULT

*++ GRIDDED RECEPTOR NETWORK SUMMARY *¢+%
*#¢ NETWORK ID: G6 ; NETWORK TYPE: GRIDPOLR ***

*%* ORIGIN FOR POLAR NETWORK #*#*
X~-ORIG = 69.00 ¥Y-ORIG = 20.00 (METERS)

*+%* DISTANCE RANGES OF NETWORK #*+*+
(METERS)

#+** DIRECTION RADIALS OF NETWORK #*=**
(DEGREES)

135.0, 225.0, 315.0,

12/29/96
22:07:13

PAGE

17



**MODELOPTSs

DIRECTION
(DEGREES)

- - S R O e R O O O @ S e =

VERSION

CONC

95250

10

119
119
118
119

00

15
15
15
15

LR R

ann
e

RURAL

*** NETWORK I

D

Molycorp York
truck lecading 1985

ELEV FLGPCL DFAULT

G6 NETWORK

ELEVATION HEIGHTE IN

DISTANCE

Sources G4 - G9

TYPE: GRIDPOLR %***

METERS *

(METERS)

LR

e

12/29/96

22:07:13

PAGE 18



**é ISCST3

**MODELOPTS:

~ VERSION 95250

L

*** Molycorp York

*+% truck loading 1985

Sources G4 - G9% e 12/2%9/9¢6
—ew 22:07:13
PAGE 19

RURAL ELEV FLGPOL DFAULT

*+¢ NETWORK ID: G6

NETWORK TYPE: GRIDPOLR #*+*

* RECEPTOR FLAGPOLE HEIGHTS IN METERS *

DISTANCE (METERS)



t#% ISCSTI - VERSI™ 952850 % t** Molycorp York Sources G4 - G9 o 12/29/96¢
te* truck loading 1985 e 22:07:13
PAGE 20
**MODELOPTs:. CONC =" <AL ELEV FLGPOL DFAULT
*** GRIDDED RECEPTOR NETWORK SUMMARY #%*

*%¢ NETWORK ID: r NETWORK TYPE: GRIDPOLR ®¢+

$#*% ORIGIN ™. ( POLAR NETWORK #*++%
X-ORIG = 35. 04 Y-ORIG = 2.00 (METERS)

**¢ DISTANCE RANGES OF NETWORK »**%

{METERS)
10.0
*** DIRECTION RADIALE OF NETWORK **+
(DEGREES)
45.0 135.0, 225.C 315.0




- VERSION 95250 #** *** Molycorp York 12/29/96

#** truck loading 1985 22:07:13
PAGE 21

RURAL ELEV FLGPOL DFAULT

*&#+ NETWORK ID: G7 ; HETWORK TYPE: GRIDPOLR *%*

* ELEVATION HEIGHTS IN METERS *

DIRECTION | DISTANCE (METERS)
(DEGREES) | 10.00
45.00 | 119.66
135.00 | 119.66
225.00 | 119.66
315.00 | 119.66



*%* ISCST3 VERSION 95250 ®e» “*+ Molycerp York Sources G4 - GS ikl 12/29/96
*+* truck loading 1985 ke 22:07:13
PAGE 22
**MCOCDELOPTs: CONC RURAL ELEV FLGPOL DFAULT
&+ NETWORK ID: G7 NETWORK TYPE: GRIDPOLR **+

* RECEPTOR FLAGPOLE HEIGHTS IN METERS *

DIRECTIOR | DISTANCE (METERS)
(DEGREES) | 10.00
45.00 | 2.00
135.00 | 2.00
225.00 2.00
5 00 | 2.00



#*+ ISCST3 - VERSION 95250 #*+» *&* Molycorp York Sources G4 - GS Lhdd

* ¢ YODELOPTs: CONC

10.0,

#*+ vtruck loading 1985 e

RURAL ELEV FLGPOL DFAULT

*#+* GRIDDED RECEPTOR NETWORK SUMMARY #**+*
#+* NETWORK ID: G8 ; NETWORK TYPE: GRIDPOLR #*%*

**+ ORIGIN FOR POLAR NETWORK *#%*
X-ORIG = 41.00 : Y-ORIG = -12.00 (METERS)

*+% DISTANCE RANGES OF NETWORK #*+%+#
(METERS)

*++ DIRECTION RADIALS OF NETWORK #**+
(DEGREES)

135.0, 225.0, 315.0,

12/29/96
22:07:13
PAGE 23



*s& ISCST3 - VERSION 95250 ew¢ *¢* Molycorp York Sources G4 - GY e 12/29/96
*++* truck loading 1985 e 22:07:13
PAGE 24
**MODELOPTs: CONC RURAL ELEV FLGPOL DFAULT
se% NETWORK ID: G8 NETWORK TYPE: GRIDPOLR #***

* ELEVATION HEIGHTS IN METERS +*

DIRECTION | DISTANCE (METERS)
(DEGREES) | 10.00
45.00 | 119 .60
135.00 | 115.60
225.00 | 119.60
315.00 | 119 .60



*++ ISCST3

**MODELOPTS :

DIRECTION
(DEGREES)

45 .00
135.00
225.00
315.00

VERSION

CONC

95250 e

2.00
2.00
2 00
2.00

«e*+ Molycorp York
*#*+ truck loading 1985

RURAL ELEV FLGPOL DFAULT

*++ NETWORK ID: G8

Sources G4

* RECEPTOR FLAGPOLE HEIGHTS IN METERS *

DISTANCE (METERS)

GS

NETWORK TYPE: GRIDPOLR *+%

LA
LA R

12/29/96
22:07:13
PAGE 25



*#4% ISCST3 - VERSION 95250 wee *** Molycorp York Sources G4 - G9 e 12/29/9%6
=+ truck loading 1985 the 22:07:13
PAGE 26

**MODELOPTs: CORC RURAL ELEV FLGPOL DFAULT

*4+* DISCRETE POLAR RECV™TORS #*#
ORIGIN (CIST, DIR, ZEL<V, ZFLAG)
SRCID (METERS ,DEG ,METERS ,METERS)

39 ( 10.0 360.0 119.3 2.0) GS ( 10.¢ 90 .( 3 2.0)
G9 ( 10.0 180.0, 119.3 2.0) 39 ( 10.0 270.0 119.3, 2.0)






#++ ISCST3 - VERSION 95250 w**+ ¢** Molycorp York Sources E1, B2, G1, G2, G3 L 12/29/96

**+ truck loading 1985 he 21:42:18
PAGE 1
**MODELOPTs: CONC RURAL ELEV FLGPOL DFAULT
b MODEL SETUP OPTIONS SUMMARY i

**Intermediate Terrain Processing 1is Selected
**Mode]l Is Setup For Calculation of Average CONCentration Values.

-- SCAVENGING/DEPOSITION LOGIC -~
**Model Uses NO DRY DEPLETION DDPLETE = F
**Model Uses NO WET DEPLETION. WDPLETE = F
**NO WET SCAVENGING Data Provided
**Mode!l Does NOT Use 3RIDDED TERRAIN Data for Depletion Calculations

**Model Uses RURAL Dispersion.

**Model Uses Ragulatory DEFAULT Options:

Final Plume Rise

Stack-tip Downwash.

Buoyancy-induced Dispersion.

Use Calms Processing Routine.

Not Use Missing Data Processing Routine.

Default Wind Profile Exponents

Default Vertical Potential Temperature Gradients
"Upper Bound” Values for Supersquat Buildings.
No Exponential Decay for RURAL Mode

VRGN Ee W

**Model Accepts Receptors on ELEV Terrain.
**Model Accepts FLAGPOLE Receptor Heights.
**Model Calculates 1 Short Term Average(s) of: 1-HR
**This Run Includes: 6 Source(s): 6 Source Group(=):@ and 56 Receptor(s)
**The Model Assumes A Pollutant Type of: PM
**Model Set Tc Continue RUNning After the Setup Testing.
**Output Options Selected:
Model Outputs Tables of Highest Short Term Values by Receptor (.ECTABLE Keyword)

Model Outputs External File(s) of High Values for Plotting (PLOTFILE Keyword)

**NOTE: The Following Flags HMay Appear Following CONC Values: ¢ for Calm Hours
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¢x* ISCST3 - VERSION 35250 ##+* bbah

Molycerp York Sources E1, B2, G1, G2, G3 b 12/29/96
**+ truck loading 1985 e 21:42:18
PAGE 2
**MODELOPTs: CONC RURAL ELEV FLGPOL DFAULT

#%+ POINT SOURCE DATA ***

NUMBER EMISSION RATE

BASE STACK STACK STACK STACK BUILDING EMISSION RATE
SOURCE PART (GRAMS / SEC) X Y ELEV HEIGHT TEMP EXIT VEL. DIAMETER EXISTS SCALAR VARY
ID CATS (METERS) (METERS) (METERS) (METERS) (DEG. K) (M/SECQC) (METERS) BY
ORIGIN o 0.00000E+00 0.0 0.0 0.0 c.00 0.00 .00 0.00 NO
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*4+ ISCSTI VERSION 95250 wee s*+ Molycorp York Sources E1, E2, Gl G2, G3 ke 12/29/96
**+ truck loading 1985 et 21:42:1
PAGE 3

**MCDELOPTs: CONC RURAL ELEV FLGPOL DFAULT

*%#%* SOURCE IDs DEFINING SOURCE GROUPS t#*»

GROUP ID SOURCE IDs
ALL ORIGIN El E2 G1 G2 G3

El El

E2 E2

61 G1

G2 32

G3 33
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