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September 23,1996'

I
1

Mr. Joseph J. Holonich, Chief
Uranium Recovery Branch
Division of Waste Management (Mail Stop T7J9)
U. S. Nuclear Regulatory Commission
i1545 Rockville Pike i

Rockville, Maryland 20852 j

RE: Bluewater Mill Site Reclamation Completion Report Comments
License No. SUA-1470, Docket No. 40-8902

Dear Mr. Holonich:

Enclosed please find five copies of responses to the September 20,1996 U. S. Nuclear
Regulatory Commission (NRC) technical statTcomments on the radiological sections of
the Atlantic Richfield Company's (ARCO) Bluewater Mill Site Reclamation Completion

n Report. The responses are prepared as an Addendum 1 to the Completion Report. i

U Revised figures included in Attachment I are to' replace appropriate figures in the i

Completion Report. Also, the revised Completion Report text pages included in
Attachment 6 are for replacing appropriate Completion Report pages.

Should you have any questions, please do not hesitate to contact me or Mr. Natver Patel
of AVM Environmental Services, Inc at (505) 287-4593. ;
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Atlantic Richfield C:mp2:y Addrdim i
Bl:ew t:r Mill Ccmpletio2 Report Response is NRC August 1996 Ccmmmts

O aesgoose to sac s comme.is:
|

Comment: 1

Follow-up to I992 Cleanup Report:

ARCO should provide information in the Completion Report (CR) to follow-up on the

information in the 1992 Windblown Contamination Cleanup Report, such as:

Response: I

| As indicated in the October 1992 Windblown Cleanup Report, three anomalous areas (Area A, C,

and H) were not excavated to the cleanup level during windblown cleanup. These areas contained

tailings or ore material which were not due to windblown tailing contamination. They were

cleaned during the subsequent reclamation activities as discussed in the response to comment la,

lb, and Ic.

(v) In addition to the " Atlantic Richfield Company, Bluewater Mill Completion Report" (CR), the
,

January 1994 " Radiological Dose and Risk Assessment of the Residual Windblown Tailings,
!

| ARCO Bluewater Mill Site" (Exemption Request), follows up on some information of the 1992

| Windblown Cleanup Report.
i
,

Comment: la

Area H was determined to have elevated gamma leveh due to natural materi<d. Indicate how j

this was determined and where the data resides, or if the area was excavated, uhich grid

approximates this area.
.

I

Resoonse: la

|
Area H falls in Grid Block 110, with approximate coordinates of N32200 E 29100 at the center of

:
! the area. During windblown cleanup excavation control survey, average gamma radiation levels

in Area H remained at about 4000 to 4500 cphm after several excavations to approximately 7
I

feet. A grab soil sample revealed Ra-226 concentration at 25 pCilgm. Unlike the gray color of

1 September 20.1996 |
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i

I

'

ore or the tailings, the materialin Area H was black in color and had a shale type texture, which
l

was determined to be a natural deposit oflignite in the form of a small lens. Another grab soil 1

sample (#92-840S), the where gamma radiation level averaged at approximately 3700 cphm, was

collected and sent to Acculab for analysis. The sample results indicated Ra-226 concentrations at

8 pCi/gm. Nevertheless, additional excavation was conducted after October 1992. With |

:
additional excavation, the small pocket of natural deposit was cleaned up. Revised Figure 6-3 i

and 6-4, included in Attachment 1, depicts Area H and show that Area H meets the cleanup

criteria.

Comment: lb

indicate the location of the verification data for the other 2 areas with anomalous gamma

readings (Areas A and C) that was determined to be due to tailings. Area A is not indicated on |

Figure 6-1 or 6-3, but using the coordinates on map B-3 of the 1992 report, it appears to extend

well beyond the exemption area.

O 1
\

Resoonse: lb !

As stated in the Windblown Cleanup Report, Area C anomalous gamma readings were due to

tailings material from the raffinate line near the eastern edge of the evaporation ponds. The

raffinate line was remediated during Phase II reclamation, which followed the windblown !

cleanup. Revised Figures 6-3 and 6-4, included in Attachment 1, depict Area C and show that

Area C meets the cleanup criteria

As for Area A, additional excavation was conducted after August 1992 utilizing excavation

control survey. However, soil sampling verification survey was not conducted because most of

the area was located in the Exemption Boundary. The gamma radiation survey and soil sampling

were conducted during August 1996 in the portion of Area A which was outside the Exemption

| boundary. Revised Figures 6-3 and 6-4, included in Attachment 1 depicts Area A, outside the

Exemption Boundary, which show that Area A meets the cleanup criteria. Attachment 2 includes

O soil sampling results for this area m Grid Block E03and E04.
w/

2 September 20.1996
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( Comment: Ic

Indicate whether or not the 1.3 acre wet area was determined to be " official" wethmds.

| Resoonse: Ic

The U.S. Corp. of Engineers inspected this area and confirmed that this was not a wetland. This
.

!

information is included in the Supplemental Environmental Report submitted to the NRC in April

1993. |

!
|

Comment: 2 |

In CR Section 4.5 (Off-pile Contamination), ARCO indicates that approximately 400 acres of -

l

windbloun tailings plus portions of the golf course, housing area, and other areas (evaporation '

pondarea 323 acres) were remediated.

l
1

Comment: la

0 Resolve the inconsistency of this statement unh the account in the 1992 It'indblown

Contamination Cleanup Report which states that 590 acres were kiwun to be contaminated, 210

acres of these are in the Malpais exemption, 30 acres are rock, and an additional 20 acres of

contamination werefound. That left 388 (370?) acres to be cleaned, but 188 acres " rocked out"

so 116 acres of these exceed the standard (p.18). Thus, 273 areas were cleaned to meet the

standards. In addition, present the information so that the cleanup history of each area

(location & si:e of areas cleaned or partially cleaned, when & uhy exemption obtained) is

clearer.

|

Response: 2a

On November 17,1988, ARCO requested a modification to the Reclamation Plan to exclude the

210 acre malpais area from the cleanup criteria. The NRC, by License Amendment No. 8,

approved the exclusion. The modification for the Malpais Exclusion was also included in Volume

3 of ARCO's 1990 Reclamation Plan.

O'

O!
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|
i

The approximate 590 acres of windblown contaminated area stated in the 1992 Windblown

|Cleanup report were estimate. The actual windblown area was approximately 620 acres, slightly

| more than 590 acres. The 388 acre excavation stated in the Windblown Cleanup Report was

determined from engineering surveys of the actual areas excavated during the cleanup in 1992.

With some additional excavation which may have resulted from identification of additional I
l

contamination during the cleanup verification, it is estimated that a total of approximately 400 i

acres of excavation was conducted during the Site reclamation. |
1

As indicated in Table 6.1 of the Windblown Cleanup Report, a total of 273 of 388 acres met the

cleanup level. These 273 acres included 73 acres of the rocked out areas. Thus in 1992,

approximately 115- of the 188 acres of rocked out areas did not meet the cleanup level. This
i

preliminary determination of areas meetmg the cleanup level was made based on the excavation
!

control surveys, not the verification survey. As indicated in the Windblown Cleanup Report, a

formal verification survey, in accordance with the approved verification procedure to demonstrate

O compliance with the cleanup criteria, was to be implemented later.
,

The windblown cleanup area was divided into small areas as shown in the Drawing 1 of the

Windblown Cleanup Report. The Final Excavation Control Survey maps for each area, which

show the depth of excavation as well as gamma radiation survey levels, are included in Appendix

F of the Windblown Cleanup Report

Comment: 2b

Clarify if the 42 acres with elevated readings Ra-226 mentioned on the bottom ofpage 22 as

granted an exemption to the cleanup standards (no indication of why the exemption was

granted), are related to the statement on the top ofpage 22 that license amendment 23 addressed

rock outcrops.
i

|

i
i

|

| 4 September 20,1996
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Response: 2b

The 42 acres with elevated Ra-226 readings mentioned on the bottom of page 22 of the CR are
!

l'

same as rock outcrop areas discussed on top of page 22 of the CR which was addressed by
'

License Amendment 23, Following the windblown cleanup in 1992, and some additional cleanup

attempts during the subsequent work, a soil sampling program, which is a part of the verification

procedure, was implemented to determine residual Ra-226 levels in soils. The soil sampling

results, which are shown in Figure 3-2 of the January 1994 Exemption Request, indicate that 42

acres of rocked out areas, scattered within the Exemption Area exceeded the cleanup standard.

The 42 acre areas not meeting the cleanup criteria in the 1994 Exemption Request are less than

the 116 acres stated in the 1992 Windblown Cleanup Report because of additional cleanup

attempts after the windblown cleanup, as well as the more precise assessment of Ra-226 levels

using soil sampling program. The Exemption Request, which includes basis and justification from

cleanup, was approved by the NRC as License Amendment No. 23. As shown in Figure 3-2 of

the Exeinption Request, the 1,288 acre Exemption Area includes the 210 acre Malpais Exclusion,

O in addition to the other rocked out areas at the Site.

Comment: 2c

For the housing area, indicate the estimated si:e of the remaining area of elevated gamma that

is attributed to high levels ofK-40.

Response: 2c

It is difficult to determine the actual size of the remaining area of elevated gamma that is

attributed to high levels of K-40 because it is in a form of a lens at a depth of over 5 feet which ;

resulted from a fill during the housing construction activities. However, it is estimated to be less

than one acre. Figure 6-6 in Attachment I depicts this area.

!

O
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Oa Comment: 3

Section 4.6.2 (Figure 4-3), indicates the location of the El Paso gas line near the east end of the

evaporation ponds. CR page 70, states that the oldpipeline was left in place, but there is no

mention whether or not tailings werefound in the trench. or of the new trench was dug in clean
,

soil. Indicate the cleanup status of the trenches and if Figure 4-3 depicts the new or the <>ld

trench.

Response: 3

El Paso's old gas pipeline passed between the Main Tailings Pile and the Evaporation Ponds.

Figure 3-2 of the January 1994 Exemption Request shows the location of the old pipeline. The
*

pipeline existed prior to the discharging of tailings into the Main Tailings Pile (MTP) near the

pipeline. Therefore, tailings are not expected to be inside the pipeline trench. During the
.

windblown cleanup work, surface contamination was cleaned from the pipeline Right-of-Way

(ROW), except near the MTP dike, where the pipeline was under the TOE of the northeast dike.

t] Soil sampling results are presented in Figure 3-2 of the Exemption Request. The pipeline was not

excavated. It was abandoned in place, which is within the Exemption Area boundary. Figure 4-3

depicts the new pipeline. Most of the new pipeline was routed through the unaffected outlying

|area of the Site. Excavated areas where portions of the pipeline passed through were previously

verified to meet the cleanup criteria as part of the verification program. The unaffected outlying !

area was verified as unaffected in accordance with verification Method C. In addition, radiation
|

protection surveillance and gamma exposure rate measurement; conducted for occupational -

health physics monitoring indicated that no tailings were encounte.ed during the new pipeline

trench excavation. Revised Figures 6-3 and 6-8, which ire included in Attachment 1, depict the |
1

new pipeline and shows that these areas meet the cleanup criteria.

Comment: 4

Table 5.1 (page n) presents background exposure rates. but does not indicate or reference the

measurement locations and whatyear the study uas dcnte. .-tIso. the paragraph following the |
f(

6 September 20.1996
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! -

table should indicated that exposure rates on the disposal piles are provided in Appendices

G - 1.

,

| Resoonse- 4

The exposure rates reported in Table 5.1 were taken by Kenneth Baker, consultant to ARCO, in 1993

at locations that were accessible by vehicle. The Ludlum Model 19 microR-meter that was used to

make these measurements was also used to make the final exposure rate measurements on the disposal

sites. Using the same instrument was desirable since the standards call for reducing the gamma

exposure rates to background levels. The exposure rates measured in this study agree with those made

by Rogers and Associates Engineering Company as reponed in Appendix C of the Reclamation Plan.

Figure ADI-l showing the measurement locations is included in Attachment 3. The disposal site

verification measurements are discussed in Section 7 of the CR.

Comment: 5

0 Several Figures in Section 6 indicate an exemption boundary, but the bounded area seems to

include much more than the Malpais exemption area (see Dra> ring i in the 1992 Cleanup

Report). ARCO should clarify why the areas betsreen the disposal cells and > rest of the Main

Tailings Cell are meluded within the exemption boundary, andperhapsprovide the mapfrom the

1994 exemption request. ;

1

l
1
iResoonse- 5

As discussed in the response to Comment No.1, Drawing i in 1992 Windblown Cleanup Report

shows only the 210 acre Malpais Exclusion, which ARCO requested in the November 17,1987

request for Modification of the Reclamation Plan. The Exemption Boundary in Figure 3-1,3-2

and B-1 (Appendix B) of the 1994 Exemption Request, includes.the Malpais Exclusion as well as
,

other areas within the Site, including the areas between the disposal cells and west of the MTP.

The areas between the disposal cells and west of the MTP are also malpais outcrops where

O sampling and cleanup was impractical. Therefore, the areas between the disposal cells and west
v

7 September 20.1996
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| n
U of the MTP were included within the Exemption Boundary The January 1994 Exemption

Request was approved by the NRC by License Amendment No. 23. Figures in Section 6 of the

CR have the same Exemption Boundary as Figures 3-1,3-2, and B-1 of the Exemption Request.

Copy of Figure 3-2 of the 1994 Exemption Request is included in Attachment 3.

|

Comment: 6

On Figure 6-9, indicate the position of theformer golf course, housing areas, county road, and

guard station. Also, correct the north coordinate numbers and provide block numbers that

correspond to those used on the otherfigures in Section 6.

Response 6:

Figure 6-9 has been revised and is included in Attachment 1.

'Comment: 7
O\j Page 82, first paragraph of Section 6.4, indicates that a soil sample was analy:edfor grid D3-

10-35, but the data does not appear in Appendix J. Provide the Ra-226 data or an explanation.

Response: 7

Soil sample #95-521S at grid D3-10-35 was collected to investigate the elevated gamma radiation ]
l

measurement during the cleanup verification. Because this sample was a special sample, and not
'

part of the soil sampling point as required by method B of the verification procedure, it was not !
l

included in Appendix J. The Ra-226 analytical result of this sample was 3.8 pCi/gm, as discussed

in the CR text.

Comment: 8

Page 82. second paragraph of Section 6.4, indicates that the area south of the exemption

boundary meets the criteria, but ARCO should explain why Figure 6-5 indicates approximately

13 grids above the 3350 cphm action level. If these are the same grids mennoned at the bottom

(D
V'

8 September 20.1996
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OO ofpage 86 as being " rocked out" areas of theformer golf course, page 82 should be revised to

include this discussion.

Resoonse: 8

The comment is correct in that the second paragraph in Section 6.4, page 82 does not accurately

describe the data. The second paragraph should be replaced as follows:

Soils within the area south of the exemption boundary were contaminated piimarily by

the transpon of contammated material when constructing site features. Gamma -

surveys were done to identify areas requiring remediation. After cleanup, Method B

ganuna and soil verification measurements were made in the affected areas as

represented in Figures 6-5 and 6-6. Actual values for the soil samples are presented in

Appendix 1 Since none of these contaminated areas had the properties of windblown ;

contamination, the details of the cleanup are discussed funher in Section 6.5. 1

n |

V
Comment: 9

1he same paragraph also indicates that Figure 6-6 shows that all Ra-226 measurements are

below 6.9 pCi g, but ARCO should explain why Figure 6-6 indicates 5 grids have Ra-226 values
I

above 6.9 pCi g (supported by Appendix J elevated values in grids 07-8-8, P5-18-8, P8-18-26,

P10-8-29, andP10-13-11). |

Resoonse: 9

The following paragraphs provide additional discussion to more fully explain the data:

The gamma data represented by color ranges on Figure 6-5 shows 12 grid blocks that

exceeded the 3350 cphm gamma-ray action level Those areas near the intersection of Grid

Blocks N5 and 05, large piles oflava flow, exhibited elevated gamma count rates while not

having any soil to sample. Other areas were sampled and found to meet the Ra-226 cleanup

criteria.

9 September 20.1996
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;

in all but five cases, the soil samples for the grid blocks indicated that the Ra-226 criterion was

met. For the remaining five grid blocks, the soil was removed to bedrock and the small amount j

'

of residual soil sampled and analyzed. For those locations (07-8-8, P5-18-8, P8-18-26, P10-8-

29, and P10-13-ll), the Ra-226 concentration did not meet the cleanup criteria. However,
'

!since the area was rocked out, no additional remediation was practical.

|
Comment: 10 \

| l
Figure 6-4 is missing Ra-226 data .symbc>lfor grids in block F12 and Ra-226 data is not in '

Appendix J, but gamma data is presented on Figure 6-3. ARCO should explain if this area was
1

excavated. '

Response: 10

Soil samples were collected in August 1996 at locations where Ra-226 data symbols were missing

but gamma data was presented in grid block F12. This was one of the excavated areas and soil

sampling was inadvertently missed. Figure 6-4 has been revised to incorporate the data and is

; included in Attachment 1. In addition, soil sample results for Ra-226 are included in Attachment )
,

2 for inclusion in Appendix J of the CR.

IJ

Comment: 11

Figure 6.5
l

Comment: 1la '

The grid gamma readings stop abruptly at the Q block row. Indicate why there aren't readings

for every 1000-foot grid (unaffected area. Figure 6-7) to demonstrate that no removal uas

necessary. The restricted area boundary is not a sufficient reasonfor lack ofdata.

Resoonse: lla

Where gamma readings stopped at the Q block row is the southern edge of the golf course area.
;

Gamma radiation surveys were conducted to characterize the golf course area as it was
~

determined affected during the later stages of the Site reclamation. Isolated pockets of tailings

U material were identified in the golf course area, which appeared to be the result of golf course

10 September 20.1996
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A
U construction activity by man, rather than windblown tailings contamination. Therefore, it is not

expected to be beyond the golf course area. In addition, gamma radiation scan was conducted

during the golf course area cleanup to assure boundary of contamination. Therefore, the gamma

survey for cleanup verification was stopped at the Q block row. Nevenheless, a 200' grid gamma

radiation survey was conducted in September 1996 which demonstrate that area south of the Q
1

| block row is unaffected. Revised Figure 6-5, included in Attachment 1, shows result of the

September 1996 gamma survey.
,

!
|

Comment: 1Ib

Explam why there are gamma readings uhere part of the Plant Site Disposal Cell shoidd be

(refer to Figure 6-1).

Response: 1lb

Prior to placement of the cover on the Plant Site Disposal Cell, excavation was conducted in areas

) near the western edges of the Cell. The gamma survey for cleanup verification was conducted to

complete the entire grids which may have overlapped the excavated area and the Plant Site

Disposal Cell. Nevertheless, the survey indicates the excavated area meets the cleanup level.

Comment: 12

Explain why Figure 6-6 indicates 3 soil samples in block K11, but there are no corresponding

gamma readings in Figure 6-5.

Besponse. 12

| The gamma radiation readings in Figure 6-5 corresponding to the soils samples in Figure 6-6 were
| inadvertently missed. The gamma radiation measurements were made at this location in August

1996, and Figure 6-5 has been resised and included in Attachment 1.

I1 September 20.1996
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O
|Q Comment: 13

Comparing Figure 6-6 to Appendix J Ra-226 data, it appears that grids N4-16 to 20, with values

of i1.6 to 7.5 pCvg, should be outside the exemption :one and on the pgure. Similarly, grids

NS-21 to 23, with values of 33.4 to 8.3 pCi g, should be on thefigure. Explain why Figure 6-6

appears incomplete, orprovide a correctedfigure.

Responst 13

Using a larger scale map, we have reviewed the locations ofgrid blocks N4-16 through N4-20 and find

the soil sampling location designations correct as plotted on the map. This also applies to grid blocks

NS-21 to N5-23. The presentation may be somewhat deceptive in that the soil sampling grid is a 33.3'

by 33.3' grid block centered in each quadrant. However, the presentation on the maps indicates that

this represents an area of 100' by 100'. The computer selected the samples on the basis of whether the

33.3' by 33.3' grid block that was sampled was within the boundary

( Comment: 14 ,

lhe bottom ofpage 82 and top of 83 discuss samplingfor Ih-230 in the residue beneath the

liner of the evaporation ponds. It indicates that no soil samples were takenfor evaporation pond

3A because the pond was in use at the time the other pond areas were sampled. Data should

have been obtainedfor the CR, orjustification provided concerning the lack ofsampling. This

should be addressed in the proposedplanfor additional sampling (see b).

Comment: 14a

The CR indicates that 5 samples exceed the Th-230 guidehne of I7 pCig for surface

contamination. ARCO should note that, in calculating the 1000-year Ra-226 (including

backgroundl, one must consider the contribution from existing Ra-226 that is not abrays at

background levels and should chose a Th-230 cleanup guideline of approximately 14.5 pCig

(plus consider AL4RA)for surface material.

Ov

12 September 20.1996
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(~)V Response: 14a

ARCO has considered the NRC's recommended 14.5 pCi/gm Th-230 level in responding to

Comment 14.b

Comment: 14b

ARCO has submitted (June 24, 1996) a plan for additional Th-230 sampling in order to

demonstrate that the location of the highest value has been mixed with clean soil during

excavation of the ditch, and to clanfy how much contamination remains uncontrolled (in surface
1

6 inches). ARCO shouhlprovide the test results to NRC with a cleanup plan, or a discussion of j
.

the potential long-term health ha:ards and environmental damage that could result from the

residual Th-230.

,

l
Response: 14b |

!

Section 6.4 of the Completion Report presented the set of verification QA samples for the Evaporation !

!r') Pond area that were available for thorium analysis. The Ra-226 concentration for the set averaged only !(
v 1

1.7 pCi/g, or indistinguishable from background. The Th-230 results averaged 6.6 pCi/g with five

samples being above 14.5 pCi/g, the level at which the ingrowth of Ra-226 would reach 5 pCi/g after

1000 years It was also acknowledged that Evaporation Pond 3A was still in use at the time of

submitting the samples for Th-230 analysis and since that pond liner had maintained its integrity, it was

unlikely that the soils beneath the liner contained elevated Th-230.

At the request of the NRC, ARCO conducted additional Th-230 sampling in the former evaporation

ponds area in accordance with the Sampling Plan submitted to the NRC on June 24,1996. The
|

samples were analyzed by Energy Laboratory in Casper, Wyoming. Figure ADI-2, included in

Attachment 4, shows the sampling points and Th-230 concentration values for the original analyses

(shown in red) as well as 48 additional samples taken according to a sampling plan submitted to the

NRC on June 24,1996. The average Th-230 concentration for this additional set of samples is 12.5

pCi/g, with eight of the samples exceeding the 14.5 pCi/g value. The average of all sample results is

/O 9.6 pCi/g Results ofinitial and additional Th-230 samplings are presented in the following table.
U

13 September 20.1996
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Table 14-1
Th-230 Sampling Results from the Evaporation Pond Area

Sample Th-230 Sampic Th-230 Sampic Th-230 Sample Th-230
Number pCl/gm Number pCi/gm Number pCi/gm Number pCi/gm

93-1620 S 2.I 93-3840 S 3.1 96-02. Pt #504 2.7 96-26. Pt #533 9.5
93-1640 S 1.2 93-3860 S 2.7 96-03. Pt #502 2.2 %-27. Pt #532 30.4
93 1660 S 9.2 93 3920 S 10.4 96-04. Pt #501 13.9 96 28. Pt #536 13.9 i

93 1680 S 1.9 93-3940 S 1.5 96-05. Pt #546 2.2 96-29. Pt #542 13.1

93-1700 S 1.8 93-3980 S 7.5 96 06. Pt #503 5.7 96-30. Pt #541 26.1

93-1720 S 1.7 93-4100 S 2.9 96-07. Pt #507 0.2 96-31. Pt #535 14.1

93-1740 S 3.8 93 4 120 S 0.7 %-08. Pt #506 0.9 96-32. Pt #539 58.6
93-1760 S 0.0 93-4260 S 2.9 96 09. Pt #505 0.8 96-33. Pt #540 13.0

93-1780 S 2.8 93-4280 S 19.3 %-10. Pt #508 1.3 96-34. Pt #538 6.6
93-1800 S 11.6 93 4 360 S 2.6 9611. Pt #511 1.4 96-35. Pt #537 9.6

93-1820 S 12.6 93-4380 S 3.5 96-12. Pt #510 5.8 96-36. Pt #529 27.3

93-1860 S 3.0 93-4560 S 21.4 96-13. Pt #513 7.8 96-37. Pt #523 3.2,
;

93-1900 S 3.2 93-4620 S 4.I 96-14. Pt #512 1.9 96-38. Pt #528 2.9 |

93-1920 S 79.9 93-4700 S 2.3 96-15. Pt #515 1.7 96-39. Pt #527 3.4

93-1940 S 5.2 93-4720 S 0.7 96-16. Pt #516 11.0 96-40. Pt #526 25.8
93-1960 S 6.5 93-4760 S 0.4 96-17. Pt #518 5.5 96-41. Pt #525 5.0
93-2040 S 1.4 93 4 780 S 17.8 96-18. Pt #517 9.1 96-42. Pt #524 1.3

93-2060 S 3.4 93-4800 S 4.9 96-19. Pt #520 0.5 96-43. Pt #514 2.2

93-2080 S- 17.3 93-4820 S 0.6 96-20. Pt #521 68.6 96-44. Pt #545 2.0
93-2380 S 0.9 93-4840 S 1.2 96-21. Pt #522 76.7 96-45. Pt #544 1.5

93-2480 S 5.5 93-4860 S 1.2 96-22. Pt #519 13.7 96-46. Pt #543 1.1

93-2500 S 10 9 93-4880 S 2.9 96 23. Pt #530 10.3 96-47. Pt #509 4.2

93-3720 S 0.9 92-0040 S 9.2 96-24. Pt #531 65.8 96-48. Pt #548 3.3

93-3820 S 1.3 96-25. Pt #534 5.4 96-49. Pt #547 4.3 _
AVERAGE 9.6

In accordance with the Sampling Plan, five QA/QC samples for additional Th-230 sampling were sent

to another vendor laboratory, Acculab Research in Golden, Colorado. The following table shows the

results of QA/QC samples:

Table 14-2
OA/OC SAMPLE RESULTS

Sample Th-230.pCilgm
Number Energy Labs Accu Labs

96-02. Pt #504 2.7 1.8

96-12. Pt #510 5.8 15.0

96-22. Pt #519 13.7 9.2

96-32. Pt #539 58.6 62.0

96-42. Pt #524 1.3 2.6
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(~%
V The most highly elevated values were from samples taken from former Evaporation Ponds 2A and IB

areas. It was speculated that the drainage channel would have removed the top layer in most of the

Evaporation Pond 1B area. However, a resampling of the area did not prove this to be the case since

other elevated samples were taken from the general area during the second sampling event. The

second sampling event did, however, confirm ARCO's belief that the newer ponds (Nos. 3A,3B, and

3C) had not leaked.

In summary, this very large set of samples for the area shows that the average Th-230 concentration is

approximately 10 pCi/g with a few isolated areas with concentrations of up to 80 pCi/g. The Ra-226

concentrations appear to be near background leve's. A risk assessment follows that shows that the

consequence of no further remediation of this area is insignificant. ;

Risk Assessment I
1

O The former evaporation pond area is in the watershed above the stabilized tailings. The design feature

b
to protect the stabilized tailings includes the drainage channel. Therefore, this area has been included in

the area to be transferred for Long Term Surveillance. |

The surveillance of the Site will require a periodic inspection of the main features of the Site. This may

include walking the drainage channel (approximately 15 minutes) to look for excessive erosion once I

each year or observing the vegetation cover. Assuming a worse case scenario of maintenance of the

drainage channel, it is reasonable to assume that an operator could work in this area for up to one

week,

in order to be conservative, we have assumed that the mstenance work would occur at the end of

1000 years and occur in an area averaging 70 pCi/g of'.h-230. At the end of 1000 years, the Ra-226

ingrowth would reach 25 pCi/g while the Th-230 concentration would remain essentially unchanged.

The most exposed worker would be the operator working 40 hours in a year. The primary exposure
'

pathway for this worker would be radiation exposure from direct radiation Measurements of the
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radiation exposure from Ra-226 contammated soils have shown that the gamma exposure rate ranges
i

from 0.5 to 2 mR/h per pCi/g. Taking the maximum value, a 40-hour exposure time would result in an

increase of 2 mrem / year for the worker.

Another pathway that may be considered for the worker is the intake of contaminated soils by

inhalation. A dusty work environment would normally result in less than 200 pg/m' of respirable dust.

Assuming a breathing rate of 20 liters per minute, a Th-230 concentration of 70 pCi/g, a Ra-226

concentration of 25 pCi/g, an exposure time of 40 hours per year, the worker would be expected to

receive a Committed Effective Dose Equivalent of approximately 0.2 mrem /y. Factors for Conunitted

Dose Equivalent per unit intake via inhalation from the Health Physics and Radiological Health

Handbook were used for dose assessment

The nearest resident lives downwind at a distance of more than 1.5 miles. The downwind fence line of j

the area to be transferred is approximately 1 mile away from the evaporation pond area. A risk

p). assessment to support the exemption from cleanup limits was done and submitted to the NRC in(
January 1994 for all areas within the Exemption Boundary. That report, " Radiological Dose and Risk

Assessment of the Residual Windblown Tailings", was used to obtain an upper bound incremental

annual Total Effective Dose Equivalent (TEDE) for an indisidual living at the boundary of the Site to
|

be transferred to the Government. Scaling factors were used for nearby contaminated areas considered

in the previous analysis to estimate the off-site impact of the evaporation pond area. The resulting

incremental dose to an individual living downwind at the Site boundary is estimated to be less than 0.3

mrem /y, assuming an average Th-230 concentration of 10 pCi/g. This incremental dose of 0.3 mrem /y

is consistent with a 0.36 mrem /y TEDE calculated based on 1995 average Th-230 airbome

concentration at the down wind boundary, which was determined from continuos ensironmental

monitoring

In summary, a worker or inspector working in the highest Th-230 concentration portions of the former

evaporation ponds area for one week of the year would be expected to receive a TEDE of

O approximately 2 2 mrem. The impact to an individual living at the Site boundary was estimated to be
V
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OV less than 0.3 mrem /y. These small incremental doses do not justify further remediation of the former

evaporation pond area

i Comment: 15

Page 83 discusses venfication datafrom the outlying (unaffected) areas where soil samples were ,

taken every 1000 feet (Figure 6-7) andgamma readings every 500 feet (Figure 6-8). Figure 6-7

indicates that no soil samples exceed 6.9 pCig, but Ra-226 data at the end of Appendix J

(without grid numbers) indicates that 5 samples exceed the guideline. ARCO should explain why.

these elevated radiation areas were not cleaned.

:

i Resoonse: 15

: Ra-226 data, at the end of Appendix J for outlying area, for 5 soil samples which exceed the

cleanup criteria are for locations within the Exemption boundary. Figures 6-7 and 6-8 included in

Attachment I have been revised to include coordinates at the grid block lines to identify the areas.2

O
*

Comment: 16
4

Table 6.2 (page 81) indicates that one of the QA samplesfrom the bottom of the evaporation

pond area has a Ra-226 value of 12.0 pCi g. ARCO shordd discuss the conclusion that the grid

meets the standard. ;

!4

Response: 16

Sample #93-2500S was a 6"-12" deep sample taken in Grid Block G6-25-29 duririg the remediation.

Since it was elevated, additional material was removed and a 0"-6" sample was taken from that

location to represent the final remediated area. The sample number was 94-0630S and was reported in

the CR as 4.5 pCilg.

l

O
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Comment: 17

Revise page 89 (Section 7.3) to includejustificationfor indicating that values up to 25 pR hr are

within the variation oflocal background. or otherwise justify the acceptability of values above |,

|
1

backgroundfor this site (background 10-l.1 pR hr, CR page 77).
;

Response: 17 )
The elevated direct gamma exposure rate values, up to 25 pR/hr at the Ore Stockpile thumb area, I

are due to shine from residual natural ore rocks on the nearby rocked out slope 4round the thumb

area. During the June 1996 NRC inspection, the NRC's inspectors and ARCO's representative

conducted surveys and an investigation of these elevated readings. The August 1,1996 NRC |

inspection report concluded that the elevated gamma readings were due to the shine. The NRC

inspection report also contains results of the surveys. Page 89 of the CR, included in Attachment

6, has been revised to incorporate explanation.

c>

*

Comment: 18

In Appendix G (Radon Flux and Gamma Data), the radonpux measurement informationfor the j

Alain and Carbonate Tailings Piles were reviewed and approved by staffpreviously (hfarch 10 |

and November 13,1995). Thepux datafor the other disposal cells was provided by letter dated

June 17,1996. NRC staffhas reviewed this report that presumably will be incorporated into the

CR anddetermined that:

Comment: 18a

The typographic error in paragraph I of Section 1.0 (datefor completion of barrier should be

1995) should be corrected.

Resoonse: 18a

The " Radon Flux Measurement on the Plant Site, Former Ore Stockpile Area, Disposal Area

No.10, Asbestos Disposal Area, and North and South Landfill; Bluewater Mill Site" was
i

submitted to the NRC June 17,1996. The typographic error of date for completion of barrier in

l
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paragraph I of section 1.0 has been corrected. The entire report is included in Attachment 5 for

inclusion in the CR.

Comment: 18b

ARCO should demonstrate that the error on duplicate counts (precision) and the accuracy is

acceptable per Method i15 Section 4.0 E.

!.

Response: 18b

The accuracy requirement of Method 115 is to calibrate the spectrometer using two independent |

sources which agree within 10 percent. On May 24,1996, the two sources were mn at the radon flux !

counting geometry. The measured efficiency of the 609 kev photopeak for the two sources was j

0.00716 and 0.00691. On May 24,1996, the two sources were mn prior to running the second batch ,

of canisters at the radon flux counting geometry with measured efficiencies for the 609 kev peak of |

0.00753 and 0.00763, clearly within 10 percent. Each batch showed that the two sources agreed

O within 10 percent. The slight change in efficiency from the first batch to the second batch was probably

due to the background determination for the runs. These data clearly indicate that the accuracy

requirement was met. Printouts of the standard mns are given in Table 18-1 and Table 18-2. |

TABLE 18-1

Count Standard Bkg Bkg Ermr

Date Time (nCi) Counts Ermr Counts Error Efficiency (1.00 SD)

05/10 1200 80 25505 433 71 176 0.00716 0.00013

05/10 1200 78.83 24259 432 71 176 0.00691 0.00013

TABLE 18-2

Count Standard Bkg Bkg Ermr

Date Time (nCI) Counts Error Counts Ermr Efficiency (1.00 SD)

05/24 1200 80 26540 457 -213 190 0.00753 0.00014 l

05/24 1200 78.83 26494 454 -213 190 0.00763 0.00014

b

,
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The precision of the measurements is speci6ed as 10 percent for samples measuring more than a

flux of1 pCi/m's. The results for 13 duplicate measurements are presented in Table 18-3. Averagmg

the first set and comparing the results to the second set of measurements, the means compare within 10

percent. The reported standard deviation for individual measurements below about 3 pCi/m s quite2
,

'

often exceeds 10 percent of the value. This reported error is based on the statistical counting error and

; the error in the peak shaping algorithms of the MCA. For canisters where more than one count was

taken, the average of the two measurements was reponed. When this is considered, only one duplicate

measurement above a flux of 1 pCi/m's differed from the mean by more than 10 percent of the mean of-

the two counts. In order to determine whether the precision of this measurement was within 10

j percent of the mean at the 67 percent confidence interval, several additional measurements would have

been required. All canisters were counted for 20 minutes, a very reasonable length of time for

commerciallaboratories.

TABLE 18- 3
.
'

Canister Radon Ex Measurement % Deviation

Number First Count Second Count Mean from Mean

16 0.43 0.40 0.415 3.6

101 0.21 0.10 0.155 35.5

251 0.44 0.33 0.385 14.3
4

250 0.48 0.35 0.415 15.7

I $3 0.16 0.07 0.115 39.1

258 0.41 0.73 0.570 28.1

I 0.14 0.47 0.305 54.1

'
4 0.46 0.66 0.560 17.9

61 0.78 0.64 0.710 9.9
,

'

95 1.09 1.52 1.305 16.5

20 16.51 17.02 16.765 1.5

108 2.22 2.61 2.415 8.1
'

95 9.35 10.23 9.790 4.5

AVERAGE 2.51 2.70 2.605

:
,

3

i
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|b/^| The flux measurements for all trip blanks were near zero, indicating that the charcoal was not being

influenced by factors other than the radon flux from the Site.

|
| In summary, the accuracy and precision of the measurements are consistent with state-of-the art

,

; measurement performance for NaI spectrometers using a 20 minute count time. Considering the low

average flux for the Site compared to the standard, these measurements are certainly adequate to

demonstrate compliance with the standard.

Comment: 19

Ra-226 verification data m Appendix J was compared to information represented on Figures 6-

4, 6-6 and 6-7 and residted in thefollowing concerns:

Comment: 19a

Grids NS-22-8. N5-22-11 appear to be outside the exemption boundary, but the Ra-226 values ;

i

Q), are 15.6 and 9.1 pCig, respectively. ARCO should clar# why these grids meet the cleamip |
%

criterion.

Response' 19a

Please see the response to No.13.

Comment: 19h

For the outlying areas (end of Appendix J). there is no Ra-226 vahre for gud point N38000

E22000, but data are indicated on Figure 6-7.

Comment: 19c

The outlying area Ra-226 data in Appendix J are difficult to compare to Figure 6-7, because

many of the values are not in order by either the N or E coordinate. ARCO should revise the

last 6 ;> ages of Appendix J to make the information easier to evaluate by comparison to Figure

67

21 September 20,1996



.- - - . _ ..

Ati : tic Richfield Ccmpany Adderdum 1
Elzewcter Mill Ccmpl:ti:n Report Response to NRC August 1996 Ccmme:ts

| \

Response: 19b&c
1

i
| The Ra-226 value for grid point N38000 E22000 was in Appendix J. However, it was difficult to |

1

review the Ra-2226 data for the outlying area in Appendix J because the data was not in order by |

either N or E Coordinates. The Ra-226 data for the outlying area have been arranged in N

coordinate order for easier review, and are included in Attachment 2. j
l

Comment: 20 j

Appendix L contains the raffinate trench venfication data, and

Comment: 20a

ARCO should indicate if the gamma readingsfor the walls were obtainedfrom the mid-point of

the wall, or af the value is the average obtained by scanning the entire section of wall.

Resoonse: 20a ,

1

O The g mma readings on the walls of the raffinate line trench are average values obtained by

scanning the entire section of the wall.

Comment: 20h

ARCO should indicate why the area of wall I reading 12900 cphm was not excavated and

resurveyed.

Response: 20b

It is highly likely that after the initial elevated reading of 12900 cphm on Wall 1, that additional

cleanup was conducted at that section of the wall and resurveyed prior to backfilling

Nevertheless, section of Wall 1, between station 54 and 55, where the gamma reading was

elevated, was exposed by excavation in September 1996. The section was surveyed and the

gamma reading for Wall I was 2008 cphm, which demonstrates that it is clean.

I (ah
|
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0,- Comment: 21

The first paragraph of Section 2 indicates that 3.766 acres were within the radiological

restricted area. ARCO should indicate the map that demonstrates this boundary and also

indicate the number ofacres within the transfer and exemption boundaries.

|

Response: 21

| The Site encompasses 5,064 acres, of which 3,761 acres were within the radiological restricted

area which is shown in Figure 6-1 included in Attachment 1. Figure 6-1 also shows the

Exemption Area and the area to be transfer to the Department of Energy, which are 1,288 and

3,305 acres, respectively.

Comment: 22

Attachment 13 in Appendix E provides Ra-226 datafrom three laboratories and two types of

analysis. Indicate the evaluation and conclusionsfrom these data.

Response: 22

At the beginning of the project, a Ra-226 soil standard was prepared for use in calibrating the gamma-

ray spectrometer. In order to demonstrate that the on-site spectrometer was accurate, soil samples that

had been collected for the initial correlation study were analyzed by ARCO, as well as two vendor

laboratories A comparison of the results indicates good agreement between laboratories, indicating

acceptability of the vendor laboratories as a QA laboratory, as well as acceptability of the ARCO on-

site spectrometer At the time, no statistical analyses were performed.

The results of the routine QA sample splits are included in Appendix K. At first, ARCO insisted on

agreement within 30 percent. If this criterion was not met, the samples were reanalyzed by both

laboratories. This criterion became too difficult to meet because of the statistical errors in some of the

samples Another criterion was developed where the difference of the numbers was calculated with the

errors propagated. If the difference plus or minus the error, at the 95 percent confidence level,

,A overlapped zero, then the numbers were considered in good agreement. If either of these criteria were
U!

|
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met, then the values were accepted. Some of the samples, even after reanalyzes, did not meet either

criteria. It could only be concluded that a bad sample split had occurred. Results of cleanup

verification QA/QC sample analysis by vendor laboratories, which did not meet QA/QC criteria, were

also below the cleanup level, in most cases near the background level.

This QA Program was discussed and reviewed by the NRC during the June 1996 inspection of the Site.

1

I

|

|

O

O
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MINOR (EDITORIAI3 COMMENTS

Editorial comment: I

The second paragraph of the CR Executive Summary indicates that milling operations were,

i discontinuedin 1992. This shouldindicate 1982.

Resoonse: 1

The typographic error of date has been corrected and a revised page is included in Attachment 6.

i

I

', Editorial Comment: 2
i

On page 11, Table 4.3.1 is incompletefor data on amendment 18.

Response: 2

Amendment No.18 was in the wrong row of the table. Error has been corrected and a revised

) page is included in Attachment 6.

Editorial Comment: 3

Section 6.5 (pages 8-I-87) discusses characteri:ation and verification in the golf course, housing,

and miscellaneous areas, but the text should refer to Figures 6-5 and 6-6, not 6-7 and 6.8.

Resoonse: 3

The typographic error of figure number has been corrected and a revised page is included in

Attachment 6.

Editorial Comment: 4

Revise Figure 7-1 to inchide labelsfor areas discussed in the text. For example, acid tailings

pile, asbestos disposal area, and landfill areas.

fh\-)
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Response: 4

Figure 7-1 has been revised to address the comment, and is included in Attachment 6.
I

Editorial Comment: 5,

i
Revise Section 7.2 to indicate that the Asbestos Disposal Area data is with thatfor Disposal |

Area 1 (Figure 7-4).
1.

4 ,

l

Response: 5 |
.

; Section 7.2 has been revised and the replacement page is included in Attachment 6. i

:

|
'

Editorial Comment: 6,

Correct the typographic error in Section 7.4, as 100 radon flux measurements were not |

performedon the landfills.

i

h Resoonse. 6

The typographic error in Section 7.4 has been corrected and the revised page is included in

Attachment 6.

EditorialComment: 7

The first paragraph of Section 10 (page 97) states that the transfer boundary is indicated on

Figure 1-1, but it is on Figure 2.1.

Resoonse: 7

The typographic error V figure number has been corrected in Section 10. Revised page is

included in Attachment 6.

Editorial Comment: 8

The title page of Appendix D indicates that the appendix contains the Technical Evaluation

Reportsfor the license amendments, but Appendix D only contains the covers letters.
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Response: 8

The title page of Appendix D has been corrected to eliminate the indication that it contains

Technical Evaluation Reports and a revised cover page is included in Attachment 6.

EditorialComment: 9

| The secondpage ofAppendix K is tided Appendix H and the secondpage of Appendix L is titled
i

Appendix L

Response: 9s

The typographic errors on second pages of Appendix K and L have been corrected. Revised

pages are included in Attachment 6.

O
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,

!
|
' ARCO Blu:, water Mill

Verification Soil Sample Results

.O o<ia siect 803

Grid North East Ra-226

Description Coordinate Coordinate Concentration
==

,
E03-09-08 36750 22750 2.1

i E03-09-i l 36750 22650 1.0

E03-09-29 36650 -22750 1.7

| E03-10-08 36750 22950 1.3
>

| E03-10-11 36750 22850 1.6

! E03-10-26 36650 22950 1.5

| E03-10-29 36650 22950 1.3

E03-14-08 36550 22750 2.0
|

E03-15-08 36550 22950 1.5

E03-15-11 36550 22850 1.3
;

i E03-15-26 36450 22850 1.1
'

E03-15-29 36450 22950 3.6

E03-20-08 36350 22950 1.2

O
'

.

!

!

|
i

'

i

O

;

I

. .--
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ARCO Blu; water Mill

Verification Soil Sample Results

O
'

orid Biec' so4

Grid North East Ra-226
Description Coordinate Coordinate Concentration

==

E04-06-11 36750 23050 1.1

E04-06-26 36650 23050 1.2

E04-06-29 36650 23150 1,I j
E04-11-08 36550 23150 0.9 '

E04-11-11 36550 23050 0.9;

E04-11-26 36450 23050 1.2

E04-11-29 36450 23150 3.2
E04-16-08 36350 23150 2.0
E04-16-11 36350 23050 1.4

E04-16-26 36250 23050 1.4

E04-16-29 36250 23150 1.2

E04-17-08 36350 23350 1.2

| E04-17-Il 36350 23250 1.1 |

E04-17-26 36250 23250 2.6 '

E04-17-29 36250 23350 2.0

rm E04-21-08 36150 23150 1.4

|U E04-21-l l 36150 23050 1.4

E04-21-29 36050 23150 0.7 |

E04-22-08 36150 23350 2.7 j

E04-22-11 36150 23250 0.4

| E04-22-26 36050 23250 0.9

|
E04-22-29 36050 23350 0.8

1

I
L
|

!

!
|
'

i

i

'O

|-

I
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ARCO Bluewater Mill ;

Verification Soil Sample Results !

Grid Block F12

'

Grid North East Ra-226
Description Coordinate Coordinate Concentration ;

-___

F12-06-08 35750 31150 3.3 |
F12-06-11 35750 31050 2.1 |

F12-06-26 35650 31050 0.9
F12-%-29 35650 31150 1.2

F12-07-08 35750 31350 1.1

F12-07-11 35750 31250 0.7 -

F12-07-26 35650 31260 0.5

F12-07-29 35650 31350 2.6
F12-10-08 35750 31950 1.1

F12-10-11 35750 31850 2.5

F12-10-26 35650 31850 0.8

F12-10-29 35650 31950 2.7

F12-Il-08 35550 31150 1.5

F12-11-11 35550 31050 1.1
!

F12-11-26 35450 31050 1.2
/ F12-11-29 35450 31150 1.6

F12-12-08 35550 31350 2.5

F12-12-11 35550 31250 1.7

F12-12-26 35450 31250 2.2

F12-12-29 35450- 31350 1.8

|

|

l.

l

|

O !

. .
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'
.

i
;

. ,

t. ,

i. ARCO Bluewater Mill

|' Outlying Areas Verification Sample Results

! :
Northing/ Easting North East Ra-226 |

Coordinates Coordinate Coordinate Concentration L

j========= ========= ========= ==========:

N25800 E29000 25800 29000 2.1
'

N25900 E30000 25900 30000 1.8 |
N26000 E28500 26000 28500 4.5 '

N26000 E29000 26000 29000 2.0
N26000 E30000 26000 30000 0.9
N26000 E30100 26000 30100 1.6
N26500 E27400 26500 27400 4.7
N27000 E25000 27000 25000 9.0
N27000 E26000 27000 26000 4.7
N27000 E27000 27000 27000 3.8
N27000 E28000 27000 28000 1.3
N27000 E29000 27000 29000 0.9
N27000 E30000 27000 30000 1.0
N27000 E30100 27000 30100 1.1
N28000 E25000 28000 25000 19.9
N28000 E26000 28000 26000 6.8
N28000 E27000 28000 27000 4.4

'

N28000 E28000 28000 28000 1.5
N28000 E29000 28000 29000 1.7
N28000 E30000 28000 30000 1.2
N28000 E30100 28000. 30100 1.6
N29000 E25000 29000 25000 7.0
N29000 E26000 29000 26000 1.6
N29000 E27000 29000 27000 4.1
N29000 E28000 29000 28000 2.3
N29000 E29000 29000 29000 2.4
N29000 E30000 29000 30000 2.5
N29000 E30100 29000 30100 1.1

N29950 E30100 29950 30100 3.1

N30000 R24000 30000 24000 1.3
N30000 E25000 30000 25000 11.5
N30000 E26000 30000 26000 11.0
N30000 E27000 30000 -27000 0.8 ,

|N30000 E28000 30000 28000 10.4
N30000 E29000 30000 29000 4.6
N30000 E30000 30000 30000 4.4
N30000 E31000 30000 31000 3.7
N30000 E32000 30000 32000 1.5
N30000 E33000 30000 33000 1,4

Page 1 of 5
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! a
|

|

I-

ARCO Bluewater Mill
L Outlying Areas Verification Sample Results

Northing/ Easting North East Ra-226
Coordinates Coordinate Coordinate Concentration
========= ==_====== ========= ==========:

N30000 E34000 30000 34000 0.8
N30000 E35000 30000 35000 0.9
N30031 E20000 30031 20000 1.5
N30200 E19600 30200 19600 1.8
N31000 E19727.5 31000 19728 1.3
N31000 E20000 31000 20000 1.2
N31000 ' E21000 31000 21000 1.5
N31000 E29000 31000 29000 3.7

! N31000 E30000 31000 30000 2.1

N31000 E31000 31000 31000 1.8
N31000 E32000 31000 32000 1.5
N31000 E33000 31000 33000 1.5
N31000 E34000 31000 3400^ 1.3
N31000 E35000 31000 35000 1.1

| = N31000 E35300 31000 35300 1.0
N31050 E19750 31050 19750 2.3
N32000 E19732 32000 19732 1.7

O N32000 E20000 32000 20000 0.8
N32000 E21000 32000 21000 1.4
N32000 E29000 32000 29000 1.3
N32000 E30000 32000 30000 0.4
N32000 E31000 32000 31000 0.5
N32000 E32000 32000 32000 1.1

N32000 E33000 32000 33000 1.4
N32000 E34000 32000 34000 2.2
N32000 E35000 32000 35000 1.1

N32000 E35300 32000 35300 1.7
N32000. E35300 32000 35300' 1.3
N33000 E19730 33000 19730 1.3
N33000 E20000 33000 20000 1.0
N33000 E29000 33000 29000 1.2
N33000 E30000 33000 30000 0.7
N33000 E31000 33000 31000 0.6 ,

N33000 E32000 33000 32000 0.5 l
N33000 E33000 33000 33000- 1.6
N33000 E34000. 33000 34000 1.8 ;

N33000 E35000 33000- 35000 0.4 '

N33000 E35300 33000 35300 1.6
N34000 E19742 34000 19742 1.6 i

i

( ' Page 2 of 5
,
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ARCO Bluewater Mill

(3 Outlying Areas Verification Sample Resultsu)
:

Northing/ Easting North East Ra-226
Coordinates Coordinate Coordinate Concentration
========= =======_.= ====_=u.= ==========:

N34000 E20000 34000 20000 1.1

N34000 E22351 34000 22351 0.6
N34000 E29000 34000 29000 0.7
N34000 E30000 34000 30000 0.7
N34000 E31000 34000 31000 4.6
N34000 E32000 34000 32000 3.3
N34000 E33000 34000 33000 1.8
N34000 E34000 34000 34000 1.6
N34000 E35000 34000 35000 3.6
N34750 E35000 34750 35000 2.1

N34825 E24900 34825 24900 0.7
N35000 E19746 35000 19746 1.1

N35000 E20000 35000 20000 2.6
N35000 E21000 35000 21000 2.9
N35000 E29000 35000 29000 1.1

N35000 E30000 35000 30000 5.4
N35000 E31000 35000 31000 2.4

(') N35000 E32000 35000 32000 3.7
v' N35000 E33000 35000 33000 4.4

N35000 E34000 35000 34000 2.4
N35000 E34000 35000 34000 2.0
N35000 E34700 35000 34700 3.0
N35200 E33000 35200 33000 2.4
N35200 E34000 35200 34000 1.9
N35550 E31050 35550 31050 1.2
N35550 E31150 35550 31150 1.9
N35550 E31250 35550 31250 1.9
N35650 E30950 35650 30950 2.0
N35650 E31050 35650 31050 1.5
N35650 E31250 35650 31250 1.0
N35750 E31150 35750 31150 1.8
N35750 E31250 35750 31250 1.4
N36000 E20664 36000 20664 1.5
N36000 E21000 36000 21000 0.9
N36000 E21028 36000 21028 2.2
N36000 E22000 36000 22000 2.3
N36000 E23000 36000 23000 1.4
N36000 E29000 36000 29000 2.3
N36000 E30000 36000 30000 2.3

g
V Page 3 of 5
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t

!
i

!

; ARCO Bluewater Mill

O o t'vi"9 ^< v <><ic tie" s m n' a #'t- '

!
!

! Northing/ Easting North East Ra-226
Coordinates Coordinate Coordiri..m Concentration,

========= ========= ========= ==========:

N36000 E31000 36000 31000 1.3
i N36000 E32000 36000 32000 1.2
j N36000 ~ E32700 36000 32700 1.7
i N36000 E35300 36000 35300 2.0

N36250 E28550 36250 28550 1.3
: N36300 E35200 36300 35200 2.2
i N36400 E32000 36400 32000 3.4
:- N36700 E21500 36700 21500 2.9

! .
N37000 E22000 37000 22000 0.8
N37000'E27000 37000 27000 1.7'
N37000 E28000 37000 28000 0.7

' N37000 E29000 37000 29000 4.1
N37000 E30000 37000 30000 1.2 |

| N37000 E31000 37000 31000 4.2 1
: N37300 E31000 37300 31000 2.4

N37500 E31000 37500 31000 1.9
i N38000 E21819 38000 21819 0.9 |

| . N38000 E22000. 38000 22000 0.1
i N38000 E23000 38000 23000 1.3 R

N38000 E25000 38000 25000 1.6,

N38000 E26000 38000 26000 1.3
; N38000 E27000 38000 27000 0.8 !

N38000 E28000 38000 28000 1.1 -

N38000 E29000 38000 29000 1.74

N38000 E30000 38000 30000 1.8.

: N38000 E30500 38000 30500 1.5
N39000 E22500 39000 22500 0.8 .

I N39000 E23000 39000 23000' O.7

i N39000 E24000 39000 24000 1.1

N39000 E25000 39000 25000 0.8
N39000 E26000 39000 26000 0.7

'

N39000 E27000 39000 27000- 1.2*

; N39000 E28000 39000 28000 2.0
i N39000 E29000 39000 29000 1.9
i N39000 E30000 39000 30000 1.2
I N39500 E22354 39500 22354 0.8

N40000 E22500 40000 22500 0.8

| N40000 E23000 40000 23000 0.5

j N40000 E24000 40000 24000 1.4 -

Q-.

Page 4 of 5;
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4

i

!

. ARCO Bluewater Mill
Outlying Area'i Verification Sample Results

!

i
j Northing/ Easting North _ East Ra-226 ;
i Coordinates Coordinate Coordinate Concentration '

; = = = = = = = = = ========= = = = = = = = = = ==========:

N40000 E25000 40000 25000 0.9
. N40000 E26000 40000 26000 0.5
' N40000 E27000 40000 27000 1.2
| N40000 E28000 40000 28000 0.8
i N40000 E29000 40000 29000 1.7
l N40000 E30000 40000 30000 1.6
i N40500 E22347 40500 22347 0.4
f 'N40500 E22500 40500 22500 0.6
| N40500 E23000 40500 23000 0.6
i N40500 E24000 40500 24000 1.1

| N40500 E25000 40500 25000 0.9
1 N40500 E26000 40500 26000 1.2

i N40500 E27000 40500 27000 0.7
i N40500 E28000 40500 28000 1.5
i N40500 E29000 40500 29000 1.0

.| N40500 E30000 40500 30000 1,1

N40525 E28000 40525 28000 1.55

.

N40530 E29000 40530 29000 1.6:

! N40540 E27000 40540 27000 1.4
: N40545 E26000 40545 26000 0.6
| N40550 E25000 40550. 25000 1.1

N40570 E24000 40570 24000 1.3,

i. N40590 E23000 40590 23000 0.5
i N40600 E22500 40600 22500 0.7
I
i
i:
!

5

k

l'

!
r
i

?

'

.

l.
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ARCd O * t%L"riswa
Grants. New Mexico 8702o
Telephone 505 876 2211
Facsimile sos 876 2772

June 17,1996

Mr. Joseph Holonich, Branch Chief
United States Nuclear Regulatory Commission
Uranium Recovery Branch
Division of Waste Management, NMSS (T7J9)
11545 Rockville Pike
Rockville, MD 20852

Re: Radon Flux Measurements on Remainder of the Site
License No. SUA-1470, Docket No. 40-8902

Dear Mr. Holonich:

Atlantic Richfield Company (ARCO) completed placement of Radon barrier on the remainder of
the Plant Site, former Ore Stockpile Area, Disposal Area No.1, and the North and South Landfills
in late 1995. Consistent with my December 18, 1995 correspondence to you, radon flux |

measurements were made on the above disposal sites in May 1996. The flux measurements were
made using EPA Method 115 (40 CFR Part 61) according to the requirements of 10 CFR Part 40,
Appendix A, Criterion 6(2) and the references cited therein.

The enclosed report, " Radon Flux Measurements on Plant Site, Former Ore Stockpile Area,
Disposal Area No.-1, Asbestos Disposal Area, and North and South Landfill; Bluewater Mill
Site,'' documents the method and the results of the measurements in accordance with the 10 CFR
Part 40, Appendix A, Criterion 6, paragraph (4). The data shows that the average radon flux over
each disposal site is well within the 20 pCi/m's.

Should you have any questions regarding this submittal, please do not hesitate to contact me or Mr.
Narver Patel of AVM Environmental Services, Inc. at (505) 287-4593.

Sin ly,

m

bperatio Man er

pc: N. Patel, AVM
C. Cains, USNRC, Region IV
J. Virgona, DOE
File

1

h

1-~~, .~..

I
J
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'

.

1.0 Introduction

'

- he final radon barrier placement in accordance with the U. S. Nuclear Regulatory Commission
(NRC)-approved Reclamation Plan on the Plant Site, former Ore Stockpile Area, Disposal Area
No.1, and Nonh and South landfills, and Asbestos Disposal Area was completed during the last
pan of 1995. Because of freezing temperatures during the winter season, the radon flux
measurements were made in May 1996 when it could be assured that the temperature requirements
of EPA Method 115 could be met.

i

Consistent with ARCO's December 18,1995 correspondence, the Plant Site, former Ore Stockpile i

Area, and Disposal Area No. I are considered as one contiguous area for the purpose of radon flux
2measurements to demonstrate compliance with the 20 pCi/m /sec. On May 9,1996 one hundred

radon flux measurements were made in this area. In addition five radon flux measurements were
;

made on Asbestos Disposal Area, Nonh and South landfills comprising of 2.0,2.0, and 1.2 acres
respectively. His repon provides a description of method, the procedures, and the data to

2demonstrate that radon flux meets the 20 pCi/m /sec. standard.

2.0 Method ;
.

The requirements in 10 CFR Pan 40, Appendix A indicate that as soon as possible after placement
of the final radon barrier and prior to placement of erosion protection, appropriate testing must be _;

conducted to assure that the radon flux, averaged over the entire surface of the disposal site, does ;

2not exceed 20 pCi/m /see standard. Approved procedures for perfomiing the testing is described in
40 CFR Part 61, Appendix B, Method 115.

Method 115 requires placement of 100 large area charcoal canisters on surface of large disposal
site for approximately 24 hours and measurements of the absorbed radioactivity using gamma
spectroscopy. An area weighted average is to be calculated and compared with the standard.

As shown in Figures I through 3,100 evenly spaced points on the Plant Site, former Ore
. Stockpile Area, and Disposal Area No.1; five on Asbestos Disposal Area; and five each on North
and South landfills were located through a land survey. Radon flux measurements at these ,

locations were made by Environmental Restoration Group, Inc. (ERG) using ERG canisters and
procedures previously submitted to the NRC. The ERG canisters and procedures fully comply
with EPA Method 115 and have been reviewed previously by the NRC.

3.0 Results

Radon flux canisters were placed at the locations shown in Figure 1 in the morning of Mar 9
1996. Two trip blanks (canisters 31 and 26) were used to check the effectiveness of the charcoal

ectrometer. The results of
bake-out, the integrity of the plastic bags, and the calibration of the sp/sec., where the error is oneI the two trip blanks were reported as 0.17 0.23 and 0.03 0.23 pCi/m
standard deviation. Since the trip blanks were not removed from the plastic bags, a value
overlapping zero clearly shows that the trip blanks were not effected by emironmental conditions
and that the spectrometer reading is not bias high or low.

No rainfall occurred at least two days prior to the flux measurement, and the lowest temperature
during the 24 hour flux measurement period was 41 degrees Fahrenheit, which meets conditions

d specified in Method 115. These data were recorded at the Bluewater Mill Site meteorological

1 Remed Sept.1996
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|O station, which is consistent with the Grants Mun.cipal Airpon weather data.' The laboratory [j- resuits are ,,evided in A ,end A ie this re,ert. uethed iis reeuires that ien ,ercent ef the9
! canisters be counted twice. Camster No. with "B" suffix indicate duplicate counting. An i

! arithmetic average of the two values was used as the flux values for ther,e canisters. Since the flux j

i- measurement locatmns are evenly spaced and each measurement represents approximately the i

; same area, the arithmetic average is equal to the area weighted average.
!

j Radon flux measurements data for the Plant Site, former Ore Stockpile Area, and Disposal Area

[ No. I are presented in Table 3-1 where the canister results for each location are listed. The :

i average radon flux value of 6.20 pCi/m'/sec clearly shows that the flux is in compliance with the !

! 20 pCi/m'/sec. standard i

.

I :

j Table 3-1 ;

!
*

Location ID Northing Easting Canister Radon Flux |
;- Coordinates Coordinates Number pCi/m'/sec.

| 201 29800 21800 8 1.72
,

j 202 29800 22000 29 0.63
'

4 203 29600 22000 17 0.53 !

! 204 29600 21800 251 0.39 !

| 205 29600 21600 262 0.47 |

j 206 29400 21600 90 1.48 ;

207 29400 21800 71 0.17 i
*

| 208 29400 21992 6- 0.77 ,

j 209 29200 22000 73 0.33 -

| 210 29200 21800 93 0.46 !

211 29200 21600 89 0.05 !*

212 29000 21800 101 0.16
213 29000 22000 79 1.18 j

*214' 29000 22800 14 0.58
215 28800 22800 107 0.83 ;

216 28800 22600 23 4.68
217 28800 22400 96 3.56

f218 28800 22200 100 0.40
219 28800 22000 11 0.51 j

220 28800 21800 62 0.28

221 28600 21800 85 -0.04

222 28600 22000 81 2.21

223 28600 22200 83 1.48

224 28600 22200 78 1.22

225 28600 22600 38 3.89 |

226- 28400 22800 52 0.16
227 28400 22600 30 0.18
228 28400 22400 202 3.47

O

2

- -
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Location ID P.orthing Easting Canister Radon Flux
Coordinates Coordinates Number pCi/m'/sec.

4 229 28400 22200 67 0.73
230 28400 22000 61 0.71

231 28200 22200 51 0.28
232 28200 22400 4 0.56

: 233 28200 22400 5 5.86
| 234 28200 22800 72 8.21

235 28200 23000 58 0.66
236 28000 23000 109 2.20*

237 28000 22800 33 0.08
238 28000 22600 45 0.87
239 28000 22400 92 0.14

j 240 27800 22600 104 0.07
241 27800 22800 36 0.59;

242 27800 23000 59 89.26
243 27800 23143 74 -0.11

3

244 27600 23187 263 4.01
245 27600 23000 66 4.46

-
- 246 27600 22800 48 3.60

j 247 27600 22600 44 0.01 |

248 27400 23200 60 -0.16
249 28800 22979 70 0.10
250 28600 22800- 261 0.45
251 28600 22990 16 0.12
252 28600 23200 88 0.07
253 28400 23200 200 -0.28
254 28400 23000 1 0.31

255 28200 23200 40 -0.29
256 28000 23200 105 -0.08
257 29193 23800 63 0.58
258 29200 24000 102 1.72

259 29000 24000 259 1.28

260 29000 23800 250 0.42

261 29000 23600 3 0.42
262 28800 23600 68 0.89
263 28800 23800 84 0.76
264 28800 24000 64 2.00
265 28800 24200 258 0.57

266 28600 24000 54 0.91

267 28600 23800 69 0.79

bv

3
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I

Table 3-1 (Continued) '

Location ID Northing Easting Canister RadonFlux i

| Coordinates Coordinates Number pCi/m'/sec.
268 28600 23600 35 -0.01 j

269 28400 23600 257 2.03 |
270 28400 -23800 18 1.84 !

271 28400 24000 9 0.63 1

272 28400 24200 12 5.25
273 28400 24400 50 0.59 ,

274 28200 24600 75 0.72 !

275 28200 24400 22 11.31
_

276 -28200 24200 57 5.42 ;

277 28200 24000 103 9.20
278 28200 23800 252 17.60
279 28200 23600 19 14.43

'
280 28200 23400 13 0.23
281 28000 23400 203 0.88
282 28000 23600 42 9.56

|- 283 28000 23800 25 203.03

| 284 28000 24000 27 4.65

| 285 28000 24200 97 1.46

| 286 28000 24400 95 1.30
'

287 28000 24600 256 20.08
288- 27800 24400 28 -6.11
289 27800 24200 34 16.71

'

290 27800 24000 21 27.80
291 27800 23800 201 24.73

L 292 27800 23600 86 1.84

293 27800 23400 20 16.77

294 27600 23400 46 '20.57
295 - 27600 23600 41 4.35
2% 27600 24200 39 19.33
297

__
27400_ 24200 37 0.56

298 27400 24400 254 2.44
299 27200 24400 87 1.17

300 27200 24605 108 2.42
Average 6.20

0

4

!
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where the canister results for each location are listed. 'Ihe average radon flux value of 0.25
pCi/m'/sec clearly shows that the flux is in compliance with the 20 pCi/m'/sec. standard.

Table 3-2

Location ID Northing Easting Canister Radon Flux

Coordinates Coordinates Number pCi/m'/sec.

301 29636.54 24332.34 76 -0.18

f 302 29565.97 24338.63 94 0.51 ;
'

! 303 29534.82 24451.25 24 0.68

304 29494.26 24316.86 55 0.16

305 29478.75 24418.35 47 0.06

Average 0.25

|

| '

I

Radon flux measurements data for the North Landfill are presented in Table 3-3 where the canister
2

results for each location are listed. The average radon flux value of 0.37 pCi/m /sec clearly shows
2

that the flux is in compliance with the 20 pCi/m /sec, standard.

I

! P)k/ Table 3-3'

Location ID Northing Easting Canister Radon Flux

Coordinates Coordinates Number pCi/m'/sec.

306 29688.05 24836.03 253 0.23

307 29616.34 24865.52 91 0.31'

308 29606.77 24964.40 255 0.53

309 29531.79 25007.97 7 0.25

310 29514.67 25093.85 43 0.52

Average 0.37

!

|

|

|

|
|

|O
J

'S

[
. . _ _
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1

O Radon flux measurements data for the Asbestos Disposal Area are presented in Table 3-4 where
2the canister results for each location are listed. He average radon flux value of 0.15 pCi/m /sec

clearly shows that the flux is in compliance with the 20 pCi/m'/sec. standard.

Table 3-4

Location ID Northing Easting Canister Radon Flux
2Coordinates Coordinates Number pCi/m /sec.

311 29101 22956 260 -0.09
312 29007 22956 80 0.34
313 29007 23062 99 0.24
314 28902 23062 56 0.12
315 28902 23166 53 0.12

Average 0.15

|

At about eleven locations in former Ore Stockpile area showed radon flux measurements above 10
2pCi/m /sec., including one location measured at 203.03 pCi/m'/sec. Even though the average

2radon flux was much less than the 20 pCi/m /sec standard, ARCO decided to conduct another
measurement at those eleven locations. The results of the second measurements were similar to the

2,A first measurements, except the highest measurement (203 pCi/m /sec.) location, which dropped to
d 32.87 pCi/m /sec. He average for the second set of eleven measurements was 25.6 pCi/m*/sec2

,

2 lcompared to the first measurements average of 42.4 pCi/m /sec. For calculation of average radon
Dux in above tables for demonstration of compliance with the standard, ARCO used only the first
measurements. The data for the second set of measurements at those eleven locations is included in
ERG's lab report in Appendix A to this report.

rh
b

6



4 o _-.*

O

APPENDIX A

1

O

O

7



. _ _
,

i 1
; Environmental Restorition croup, Inc. |

| 12809 Arroyo de Vista NE |
| Albuquerque. New Mexico 87111 l

( (505) 2W224 |

O |

|

|

| June 4,1996 |
1 :

Mr. Natver Patel
AVM Environmental Services, Inc.

i

'

920 Lobo Canyon Rd., Suite 2A |
Grants, NM 87020 j

| i
'

Dear Mr. Patel:

Enclosed is the final radon flux measurement report for verification of reclaimed areas of the
Bluewater Uranium Mill, o,wned by Atlantic Richfield Company. The former Plantsite and Ore i

Stockpile areas along with the Asbestos Disposal Area were contiguous and therefore considered I
Ias one area. One hundred five canisters were placed on that area on May 9,1996. Five

canisters were placed on each of the North and South Ludfills. They were also deployed on
May 9. Canisters numbered 31 and 26 were trip blanks used for quality assurance purposes. j

Deployment times were assigned to these canisters consistent with the remaining canisters. The
near zero fluxes measured for these two canisters demonstrated that the technique is accurate

,

p without bias. j
V i

Upon analysis of the canisters, a verbal report was made to you that the flux from several I

2canister locations exceeded 10 pCi/m s. ERG was directed to send eleven canisters plus two trip
blanks so that another measurement could be made at those elevated locations. The canisters
were placed on May 22, 1996. Canisters 61 and 203 were trip blanks. The results of the
second measurement were similar to the first measurement other than the highest measurement
dropped by a factor of more than six. The average for the second set of eleven measurements

2 2was 25.6 pCi/m s compared to the first set of 42.4 pCi/m s. The data for the second set of
measurements is also enclosed.

Our procedures require that ten percent of the canisters be counted twice. Where this was done,
the canister number was recorded with a "B" suffix. An arithmetic average of the two values
is suggested for use as the best value.

Please advise me if you have any questions.

Sincerely,

| KW k
Kenneth R. Baker, Ph.D.

3 Principal(G

|
.
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Radon Flux Measurements
Site: ARCO Dhrwater Plantite and FormerOre Stackpile Areas

EGAG Sntem
Lab Start Count Depby Depby Retrnu Retrww Colhetion Count Peak Bkg Detctor Canimer Phn Fhm Ener LLD

I
Canister
Number Date Tee Date Tne Date Tee Time (see) Time (see) Counts Error comes Error Effrier tv Adivity(nCi) pCVues 190 5.D, pCihda

43 05n0M 16:16 0509 1354 05n0 13As 86040 1200 703 196 71 176 7NE-03 2A3E+03 052 022 067

7 05/10M 1638 0549 1353 05/10 13A7 86040 1200 371 183 71 176 704E-03 1.15E+03 0 25 021 067

155 05/10M 17:17 0529 1352 05/10 13A7 86100 1200 7 18 18 1 71 176 7ME-03 2A9E+03 033 021 068

91 05/10M 1739 0549 1351 05n0 13A6 86100 1200 451 184 71 1% 704E-03 1A6E+03 031 021 068

253 05n0M 18 22 0529 1350 05AO 13A5 86100 1200 343 182 71 17 6 704E-03 ID4E+03 023 021 0 68

83 05n0% 1825 05A9 1104 05/10 1100 86160 1200 18 17 220 71 176 704E-03 671E+03 1A8 024 OJO

78 05/10M 18 47 05D9 1192 05n0 1059 86220 1200 1511 191 71 1% 704 E-03 553E+03 122 0 22 OJO

81 05/10M 1998 05A9 1195 05/10 1141 86160 1200 2659 209 71 176 7D4E-03 934E+03 221 023 030

38 05/10M 1929 05p9 1191 05/10 1057 86160 1200 4619 252 71 1% 704E-03 IJ5E+04 339 026 070

16a 05/10M 1950 05D9 1057 05/10 1054 86120 1200 572 166 71 1% 704E-03 192E+03 OA3 021 030

16t 05/10M 20:12 05A9 1057 05/10 1954 86220 1200 532 172 71 176 704E-03 177E+03 OA0 021 031

14 05/10M 2033 05D9 1055 05/10 1053 86283 1200 739 100 71 176 7D4E-03 257E+03 058 023 071

261 05/10M 2053 0599 1059 05/10 1056 86220 1200 596 190 71 176 704E-03 202E+03 OA5 022 071

107 05/10M 2 1:15 0599 1052 05/10 1052 86400 1200 1032 179 71 176 7D4E-03 369E+03 033 022 0.71

% 05/10M 2136 05B9 10A9 05/10 1038 85740 1200 4133 242 71 176 7D4E-03 156E+04 356 026 072

100 05n0M 21A1 0549 10A7 05/10 1037 85800 1200 515 182 71 1% 7D4E-03 IJ4E+03 OAO 022 032

23 05/10M 22 25 0549 1050 05/10 1050 86400 1200 5438 258 71 176 704E-03 106E+04 4 68 027 071

62 05n0M 2226 05R9 10A6 0 5/10 1037 85860 1200 393 180 71 176 704E-03 124E+03 0 28 022 072

79 05/10,96 22A8 45 S 9 10A1 05/10 1033 85920 1200 1403 204 71 1% 704E-03 5.12E+03 1.18 024 072

11 05/10M 23:10 0599 10:44 05/10 1034 85800 1200 645 182 71 1% 7D4E-03 220E+03 051 022 073

_ _ _ _ _ . _ _ _ _ _ _ - _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ . _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ _ _ _ _ _ _ _ .
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Radon Flux Measurements
Site: ARCO Blurweier Plantate and PorsnerOre Stakpile Areas

EG AG Systern
lab Start Count Depby- Depby Retrww Retriew Collection Coinst Pesk Bkg Detzter Canuter Pha Pha Error ll.D

I
Caneser
Number Date Tune Date Tune Date Tune Tune (sec) Tune (ser) Cosmas Error counts Error Efrziency Anivity(nCI) WCWm8s let S.D pCi/mse

10 1s 05n0M 2332 05)D9 10.40 05n0 1031 85920 1200 308 18 1 71 IM 7ME-03 9.10E+02 021 021 0.73

10lt 0580M 00:17 05)D9 10 40 05A0 1G32 85920 1200 207 182 71 IM 784E-03 522E+ 02 0.10 SE 061

89 05n1M 0100 0529 1939 05A0 1031 85920 1200 115 181 56 179 7mE-03 127E+01 0 85 023 075

73 05 AIM 0131 05/D9 1035 05n0 1028 85900 1200 426 176 56 179 784E-03 1AZE+03 033 023 0 25

93 05n1M 02:D 05/09 1037 05A0 1030 85900 1200 564 18e 56 179 7mE-03 195E+03 OA6 0 23 OM

6 05/11M 0234 05/09 1031 05/10 1928 86160 1200 9 10 188 56 17 9 784E-03 323E+03 OM 024 OM

71 05 AIM 0256 05/D9 1831 05 S 0 10:2 7 86160 1200 242 189 56 17 9 7ME-03 7.15E+01 0.17 024 03

262 05/11M 03:18 05/09 ! 1028 05/10 1025 86220 1200 577 174 56 17 9 7ME-03 200E+03 OA7 023 OM

17 05A1M 03:40 0549 1021 0530 1021 86400 1200 633 189 56 179 784 E-03 222E+03 053 024 OM

90 05 AIM 0422 05)D9 1030 05n0 1926 86160 1200 1669 204 54 179 7M E-03 620E+03 1A8 025 OM

251s 05/11M 04:44 05/09 1024 05/10 1024 86400 1200 531 16 9 56 179 704E-03 132E+03 OA4 023 OM

251t 05/11M 0528 0$JU9 1024 05/10 1924 86400 1200 412 174 56 179 794E-03 137E+03 033 023 OM

19 05/11M 05:40 05/D9 10:18 05/10 10:19 86460 1200 732 169 56 179 704E-03 260E+03 Oa3 0 23 OM

8 05/11M 06:16 05/09 10:15 05/10 10:16 86460 1200 1907 2 12 56 179 704E-03 7.11E+03 172 026 0.78

31 05/11M 0637 05/09 10:15 0500 10:16 86460 1200 239 170 56 179 7D4E-03 783E+01 0.17 023 078

26 05/11.96 0659 05A9 10:15 05n0 10:16 86460 1200 93 175 54 179 7D4E-03 1A2E+01 0 83 0 23 0.78

47 05 AIM 0720 0599 D 42 05A0 D36 86040 1200 119 lu 56 179 7D4E-03 2A2E+02 086 024 OM

94 05/11M 07Al 05/D9 D:46 05D0 D39 85980 1200 608 183 54 17 9 784E-03 2.12 E+ 03 051 024 OM

55 05/11M 08 S3 0549 UA4 05no 1337 85980 1200 233 193 56 17 9 704E-03 680E+02 0.16 0 24 On

24 05/11M 0824 05)D9 13:45 05/10 1338 85980 1200 788 186 56 179 7D4 E-03 231E+03 0 68 024 OM

- _ _ _ - _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ - _ _ _ _ _ . _ _ _ , _ _ _. - . _ _ _ . ._ -- - - . _ _ _ . _ _ _ _ -
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RadonFlux Measurements
Site: ARCO Bluewater Plantate and FonnerOre Steckpile Areas

EGAG Systern
Lab Start Count Depby Depby Retree - Retrieve Collection Count Peak Bkg Detector Camiser Phat Phm Error LLD

I
Canister
Number Date Tune Date Tune Date Tune Tune (see) Tune fame) Counts Error counts Error Efreiency Anivsytecil pCimes 180 5 D. pCi/ ass

102 J5/11M 08 A5 0529 1335 05n0 13:30 86100 1200 1906 220 56 179 7ME-03 7.11E t03 131 026 037

250i 05/11M 0907 0549 1333 05/10 1329 86160 1200 569 187 56 179 7ME-03 If7E403 OAS 024 038

150t 05 AIM 0928 0549 1333 05n0 1329 46160 1200 435 19 1 56 179 7ME-03 1A6E+03 035 024 038

159 05/11M 0950 0549 1337 05/10 1331 86040 1200 1422 196 56 179 7ME-03 525E+03 128 025 038

76 05/11M 1033 05 # 9 13:42 05/10 13A0 86280 1200 248 19 1 444 164 7ME-03 -753E+01 - 0.18 024 011

3 05 AIM 1054 0549 13:30 05/10 1327 86220 1200 889 196 444 164 7ME-03 171E+03 OA2 024 0.72

56 05/11M 11:15 0599 1322 05/10 13:11 85740 1200 573 184 444 164 7M E-03 4 ME+ 01 0.11 0 23 0.73

63 05n1B6 1136 0529 1331 05/10 1328 86120 1200 1956 2M 444 164 7ME-03 235E+03 038 025 0.72

160 05/11M 1157 0529 1320 05n0 13:14 86040 1200 353 193 444 164 7mE-03 -354E+01 -089 024 073

80 05n1 M 12:18 0549 13:19 05/10 13:12 85980 1200 797 182 444 164 7mE-03 136E+03 034 023 013

68 05/11B6 1239 0599 13:17 05/10 1397 85800 1200 1369 104 444 164 7M E-03 355E+03 0A9 025 0 74

53a 05n196 13:12 0549 1321 05n0 13:10 85740 1200 611 178 444 164 7M E-03 4A5E+01 0.16 0 23 0.74

53t 05n1M 1333 0549 13:2 1 05/10 13:10 85740 1200 5 16 179 444 164 7ME-03 177E+02 007 024 034

99 05/11B6 1355 0529 1321 05/10 13:15 86040 1200 695 188 444 164 7ME-03 9ME+01 024 024 034

50 05/11B6 1420 0549 1251 0 5/10 12A4 85980 1200 1949 199 444 164 704E-03 232E+03 059 025 034

9 05/11M 1423 0549 12A8 05/10 11A1 34040 1200 1091 190 444 164 7ME-03 2A9E+03 063 024 015

54 05/1136 14:44 05A9 1254 05/10 12A6 85920 1200 1371 201 444 16 4 704E-03 356E+03 031 0 25 015

'

12 05/1136 1596 05A9 1150 05/10 12A3 85980 1200 5798 266 444 164 7ME-03 2ME+04 5 25 031 0 35

69 05/11B6 1528 0549 12 .5 5 05/10 1147 85920 1200 1251 201 444 164 ? M E-03 3.10E+03 039 026 015

105 05/1136 15A9 05D9 13 02 05n0 .1254 85920 1200 362 174 444 164 7 M E-03 -3.15 E+02 - 048 024 0.75

_ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ - _ _ _ -
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RadonFlux Measurements ;

Site: ARCO Bharenter risonsite and FormerOre Sterkpile Areas

EG&O Systen
Lab Start Count Depby Depby Reinew Retnew CoHection Count Feek Bkg Decatser N==== Fhm Phm Error LLD

I CanmerNumber Date Tune Date Time Dune Time Time (see) Time (see) 8 % == Error commas Error Eermisser AstmefmCl) sciWe las ED. pCiMa
_>

40 05n1M N:10 0529 13 93 05De 1255 85920 1200 149 23 444 W4 7M E-03 -1.13E+e$ -029 024 OJ6

35 05n1M M53 0549 1256 8530 12A8 85928 1200 430 201 444 M4 7mE-83 -538E+01 -est 026 036 [

F
250s 05n1M 17:14 0549 13:12 8580 13M 85910 liet 620 199 2e8 169 7ME-93 158E+43 eAl 026 SJe

258t 05n1M 1735 05m9 13:12 0540 1394 85928 1280 937 19e 208 M9 7m E-03 230E+03 033 025 039

200 05n1M 1756 0549 13 95 05D0 -1256 35800 1200 -70 189 208 M9 7ME-43 -137E+el -028 025 039

64 05n1M 18:18 0549 13:15 05De 1395 85800 1200 2197 top 208 109 7mE-93 7a4E+03 280 827 4.79

84 05n1M 1839 05A9 13:N eine 1346 85800 1200 959 N2 208 MS 7ME-43 2aeE+e3 036 0 25 0.79 j

88 05 AIM 1920 0559 1154 e$ne 1158 se6es 1200 282 190 208 109 7mE-43 2ME+et 0 87 026 039 [

70 05/11M 19.24 0549 1155 8530 1159 86640 1200 309 29 208 109 7mE-05 388E+01 em 026 ese

60 05n1M 19A5 05A9 12A0 - 05/10 12 93 365a0 1200 50 198 2e8 M9 784E-93 -687E+41 -0.N 026 ese

46 055the 2097 0549 12 93 95/'.$1 1295 86520 1200 20411 406 208 109 7ME-03 736E+M 2057 SA5 ese

f109 05 AIM 2028 05A9 11:47 e580 1134 85620 1200 2331 236 208 109 7ME-03 8.NE+03 120 830 est

36 05/11M 20A9 05A9 11:44 e5/10 1132 85650 1200 777 185 200 M9 7ME-93 2J98+03 e59 926 082

la 05/11M 1 1:10 0529 1152 95Ae 1137 85500 1200 346 27 2e8 M9 7ME-83 530E+01 9.H 026 es2

i it 05/11M 2131 0549 1152 e5/10 1137 85500 1200 658 171 208 109 784E-03 133E+03 SA7 9 25 est ,

58 05n1M 2154 0529 11A9 e$ne 1136 85620 1200 843 17e 208 M9 7mE-03 2A4E+03 046 025 0 81 *

263 05n1M 22:15 0589 1139 85/10 1129 85800 1200 4037 222 2e8 M9 7ME-03 1A7E+04 481 029 032
l

66 05n1M 2236 05A9 1137 95ne 1127 85800 1200 4456 234 288 109 7mE-83 163E+04 4A6 038 983

74 05/11M 2257 0549 11A1 95/10 11:30 85740 1280 10 1 let 208 189 7ME-03 -4.11E+01 - 0.11 927 083 i
F

|59 05/11M 23:19 0549 11A2 05/10 1131 85740 1200 84720 777 208 109 784E-03 325E+05 8926 ese oss

t

r

i

,

!

I
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RadonFlux Measurements
Sete: ARCO Bluewoner Plantate and Former Ore Siackpile Areas

EO&G Sntem
Lab Start Count |Depby Depby Retnew Retriew Collectico Count Feek Bkg Detec tor Cansaer Fham Flux Error LLD

|
Cammer
Number Date he i Date he Dete he he (sec) Time (sec) Counts Fnor ecums Firer Effrienry AcsivitWnci) pCyngs 100 5 D. pCVnds

33 05/1L96 23.40 0549 1146 05/10 till 84900 1200 184 186 208 169 7D4E-03 2.92E+ 01 0D8 0 27 0 34

44 05/12M 0021 0549 1133 05no 1125 85920 1200 2 13 176 208 16 9 7N E-03 1.91E+01 001 026 0 34

104 05/12M 0022 0509 1131 05n0 1124 85980 1200 273 187 208 169 7NE-03 250E+02 0 07 027 0 34

48 05n2M 00.42 0579 1135 05/10 1126 85860 1200 3585 2'>8 108 169 7NE-03 130E+04 3 60 031 034

en 0$n2M 0125 0509 1124 05n0 11:15 85860 1200 576 19 0 15 1 17 1 7D4E-03 163E+03 0 46 027 036

4t 05n2M 01:46 0529 1124 05/10 11:1" 85860 1200 761 18 1 15 1 17 1 7NE-03 234E+03 0 66 0 27 036

51 05/12M 0227 0509 1125 05n0 11:16 85860 1200 407 178 15 1 17 1 704 E-03 933E+02 0 28 027 036

92 05n2M 0228 0529 1127 05/10 1 1:18 85860 1200 282 173 15 1 171 7D4E-03 503E+02 0.14 026 036

45 05n2 M 02:49 0549 11:29 05/10 11:19 85800 1200 949 19 1 15 1 17 1 704E-03 3D7E+03 037 028 036

30 05/12M 03 09 0549 11:16 05/10 1129 85980 1200 1 12 177 15 1 171 7D4E-03 6.18 E+ 02 0.18 027 037

52 05n2M 0330 05D9 11:17 05n0 11:10 85980 1200 757 186 15 1 171 7D4E-03 561E+02 0.16 028 037

72 05/12M 0331 0529 1120 05n0 11:13 85900 1200 7668 295 15 1 171 7D4B-03 2398+04 821 037 037

5 05n2M 04:11 0549 till 05/10 11:14 85920 1200 5502 251 15 1 17 1 704E-03 2D6E+04 536 033 037

85 05/12M 0432 0529 1197 05/10 1195 86280 1200 118 190 15 1 17 1 7D4E-03 -127E+02 -0D4 028 037

67 05n2M 0454 0529 11:12 05n0 1197 86100 1200 811 ;78 15 1 17 1 7D4E-03 254E+ 03 073 027 038

61a 05/11M 05:15 0549 1199 05n0 1196 86220 1200 858 188 15 1 17 1 704E-03 2.72E+ 03 0 78 0 28 0 38

61t 05/12M 05:15 0529 1109 05/10 1126 86220 1200 726 192 15 1 17 1 704E-03 221E+03 0 64 028 0 38

202 05/12M 0556 05D9 11:14 05/10 1108 86040 1200 3280 230 15 1 171 7D4E-03 120E+04 3A7 032 0 38

19 05/12M 0 6:17 0529 12A3 05/10 1235 85920 1200 13241 336 15 1 l'1 7D4E-03 3D3E+04 14A3 OA2 038

257 05n2M 0639 0509 12A5 05n0 1238 85980 1200 1994 209 15 1 171 7D4E-03 7D8E+03 2D3 030 0 38

_ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _
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| Radon Flux Measurements
i Site: ARCO B!uewater Flaatsite and FormerOre Stcrkpele Areas
! EG AG Systen

[ Canister lab Start Cours Depby ] Depby Retree Retriew Collection Count Peak Bkg Detzter Caamer Fha Fhs Errer LLD

| Number Date Tne Date 1 Twee Dete Ttme Time (we) Time (are) Counts Firer courts Fnor FErierry Arsivity(nCi) pCMs | DO S.D pC M s

13 05n2M 0720 0529 1244 05/10 1206 85920 1200 354 198 151 17 1 7NE-03 787E+02 0 23 029 088

18 US/12M 0721 0549 12A7 0 5/10 1239 85920 1200 1806 202 15 1 171 7NE-03 633 E+03 184 029 0 88

57 05/12M 07A2 05 s 9 1239 05/10 1232 85980 1200 5016 160 15 1 171 7NE-03 187E+04 5A2 0 35 089

21 05/12M 0803 05D9 1238 05no 1231 85980 1200 10276 307 15 1 17 1 7NE-03 389E+04 1131 039 089

252 05n2M 0824 oth9 12A2 05/10 1234 85920 1200 15861 359 15 1 171 7 N E-03 6D3E+04 1780 OA5 089

103 05/12M 0908 0$D9 12A0 05/10 1233 85980 1200 8325 278 15 1 17 1 704B-03 3.14 E+ 04 9 20 037 090

95: 05/12M 0930 0529 1234 05n0 1128 86040 1200 194C 2 12 76 177 704E-03 3J0E+03 109 031 093

95t 0582M 0951 0549 1234 05no 1228 86040 1200 1416 206 76 177 7N E-03 5.15E+03 152 031 093

97 05/12M 10:11 05M 1232 05 S 0 1227 86100 1200 1359 186 76 177 704E-03 493E+03 1A6 029 0 94

156 05/12M 1032 0529 1235 05n0 1229 86040 1200 17727 393 76 177 7D4E-03 6.78 E+04 2008 OA9 OM

75 05/11M 1053 05D9 1237 05 /10 1230 85980 1200 708 200 76 177 7NE-03 2 A3E+03 0 72 030 0 94

42 05n2M 11:14 0599 12 28 05n0 1224 86160 1200 8441 291 76 177 7D4E-03 321E+04 956 039 0 94

103 0542M 1135 05 #9 1226 05/10 1223 86220 1200 842 19 1 76 177 704E-03 194E+03 0 88 030 0 94

25 05n2M 1156 05 S 9 1230 05/10 1225 86100 1200 176698 1108 76 177 7D4E-03 6.78 E+ 05 20303 129 0 95

17 05/12M 12:18 05p9 1231 05 /10 1226 86100 1200 4 113 149 76 177 7D4E-03 155E+04 4 65 035 0 95

201 05/12M 1239 0529 1221 05n0 1220 86340 1200 21517 419 76 177 7D4E-03 824 E+ 04 14 73 054 0 95

21 05/12M 13 00 0599 1220 05/10 12:18 86280 1200 14087 431 76 177 7D4E-03 922E+ 04 2780 054 095

20i 05n2M 1321 0549 1224 05/10 1222 86280 1200 14304 357 76 177 7D4E-03 5 A7E+04 1631 OA6 096

tot 05/12M 13 A2 0529 1224 05/10 1222 86280 1200 14707 350 76 177 ?D4 E-03 562E+04 17D2 OA6 OM

86 05/12M 14 93 05 S 9 1223 05 S 0 1221 86280 1200 1655 203 76 177 7D45-03 607E+03 184 031 096

. _ _ _ _ - - . _ - _ - . _ _ _ _ _ _ _ _ _ _ - - _ _ _ - _ _ _ - _ - _ . . - - _ _ _ _ -



. _ - _ _ _ _ _ _ - _ - _ - - _ __ _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ - _ - _ _ _ - -

O O O

RadonFluxMeasurements
Site: ARCO Blueweier Phmesse see PennerOre Stockpile Areas

EO&O Swtem
Caower Lab Start Count Depby Depby Retriew Retnew CoHectmo Count Feek Bkg Detector rmer Fhat Phmt Emr LLD
Number Date Tnne Dete Tune Date Tune Tune (see) Tune (sec) Coissis Error ceums Error Efreiener Activiefaci) sCihte 188 5 D. pCWats

37 05A2M 1423 05JD9 12:14 05/10 12:14 86400 1200 554 17 9 M 177 7ME-03 1ME+03 036 0 29 ess

87 05A2M 14:44 05)D9 12:13 05/10 12:13 86400 1200 1970 190 M 177 7ME-03 332E+03 1.17 030 9.97

34 05 AIM 15 95 0529 12:19 05/10 12:17 06280 1200 14282 357 M 177 7ME-03 5A6E+M M.71 SA7 0 97

28 05A2M 15A9 05/09 12:17 05A0 12:16 36340 1200 $243 257 M 177 7ME-03 130E+M 6.11 037 0 77

41 05/12M 16:10 0549 12M 05/10 12 98 86640 1200 3821 237 144 130 7ME-43 1A1E+M 435 035 Ost

154 05A2M 1631 0529 12:10 05/10 12:11 86460 1200 2195 2 14 144 lag 7mE-03 730E+03 2A4 033 130

39 05/12M 1652 0549 1226 05/10 12:N 86640 1200 16409 370 144 ISO 7ME-03 625E+M 1933 OA9 ISO

10Ba 05/12M 17:14 0549 11:12 05/10 12:12 86400 1200 2006 222 144 les 7mE-93 7.15E+03 222 034 180

108t 0$n2M 1735 05 #9 12:12 05/10 12:12 86400 1200 2321 2 15 144 100 7ME-03 836E+03 241 034 180

sto 05/12M 1756 05)D9 05/10 86400 1200 27779 443 144 100 7mE-03 186E+05 3639 063 1.10

std1 05/12M 18:17 05JD9 05/10 56400 1200 27002 452 144 100 7ME-03 la3E+05 35 A6 See 1.11

25: 05A2M 1853 0549 1200 05/10 11:25 86100 1200 1M560 1108 144 100 7mE-03 6.78E+05 113.71 136 182

6

_ . _ _ . . . _ . . . _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . - - _ _ _ . - - _ . - - . . _ . . . - . . -
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Date . Count time Standard (nCi . Counts Error Bkg Counts Bkg error Effriency Error (1.00 SD

05/10 1200 - 80 25505 433 71 176 0.00716 0.00013 i

:

05/10 1200 78.83 24259 432 71 176 0.00691 0.00013 |
,

1

P

I

4

!

t

!

f

1
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Radon-222 Canister Chain of Custody Record page_Lotjt.-

Facility A.cco gc. c ' u/,r/E c Deployrnent Retrival,

Date r-f 5 / n 5-/ <c.j p&' '
Pile or Stack Name ;/1,re reem .: a me,u,

Rel. Humid. 'f,. '. . .'

Areaof Pile or Stack
_,e_ A / -yr Bar. Press " D "L__ _ m w s W

, , , _ _

Field Representative
Tem p. (F) L'O "( , _ r_ _ n ' s'

Deployment / Retrieval Record P P _*_____W._

" ' "
_ __

Location
ID or Coordinates Canister Deployment Retrieval

hem Description North East Number Time By Time By Comments

' ::Lo/ / f fosf /OC, JS)2(11 /1 u ,clu,
~

U RM /dt? /QW ,- 92 201
Y l7- /d L| pffl ,7f_La33

< .2 0 a V .L i l to z V AbM ff T >'
s 2 o 5' t/ L L. l- /0 LZ kh25 'Ab)' S'

C| Q&o hh Wf6 fyG ,

5-1 to 3 i b27 />/ 7-
'

1 .1 0 3- d
V h Mi2. 1N8' N 6 s'e .2 e r

9 } {} Q Q$ ?O j},' h /(o f*

J|0 V V3 (J J ~l- /d3b b/* 7to

1s 11I V Fr ,1 s a 18 3/ /L- E'
W fo/ 10 V C# /hb?. // T 5'

'

12 ,L s 2.

213. W 79 |Mf |h33 /sF- r. f'3

'< ]I4 W /I 'so u'l 54 /s, l'

2 LN V tL m a, hD3W /to f''1s

16 ) /Y W /t)J /0 Q'$ ? $

'7h /04'l Y |N Y5N') 1-7 V'!

se ,2 / co V |12 /o YU Ih50 ]9 9-5'
' 862 . ,2 o iV N 7- /,3 c2- ( / Cse li 5-

20 th t V V /V sosY Y /bS3 '\[ /r 'l

#.s } ffiz 7kFSM
,

__- -
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Radon-222 Canister Chain of Custody Record page _2_ot l

Pile or Stack Name
~,um m 4 Deployment HetrivalFacility //aco

~

Date r/S/sc 3-/co/cc
Area of Pile or Stack

_

Rel. Humid.
~ ~ '

Ficid Representative
_

Bar. Press
Temp. (F)

Deployment / Retrieval Record
Location
ID or Coordinates Canister Deployment Retrieval

ne. Description North East Number Tima By Time By f.f' Comments
W //o us"7 M fJ$ WY NW WM /L|L2' Js'/

/ObbE&f /M 9 /> f.f22 15"O V '>

_J L y '3 7 Hot /050 /Y ff#
23

/a d .A<f4 .24 22+ / 78 uas

2e 121- / II
''n o+ HOO LP1 |a13 / T3es

er 1Lo tf 'Ps'
~// # Bo/ .ir T ;

// o 7- //OS d/ ,

~

2e .2 30 V 6/ sto ? //d 10

j 2 's td &i na L M6'? 92e

ao ._23y sol ing ||O9/ IoV
V 3c) istL //O? /Oas y , 2-

h t k., V 3L Nr ?-- ///D T32

.;) N (/ _9 L hno ///3 12-33

17% V 5- Ji z2 J//'t /0a<

1%. V Y JI14 ///( /0as

}}| { || LV }/| f'

36

-t j 9 V cit it Z1' ///T Vav

1/R (2.b 3r V c/f |L6_1se

~}/24 . .

9U /DV /t 51 \as ygo <

' f *J7 Y //2 $ X ||<o |Ly + V tt<F /
.

t

i
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(d (3 (3*
V V

RadonFlux Measurements
(Second Measuremeen at Elevned Points) Site: ARCO Blurwater Plantaite and PonnerOre Stockpile Areas

EO&G Systern
Lab Start Count Deploy Drplay Retnew Retnew Collection Count Feak Bkg Detector ran.m.f Pha Phm Error LLD

I
Canister
Number Dae Thee Date Tune Date Tune Tune (sec) Tune (see) Commes Fnor counsa Error FEicioner AdivieviaC0 pCmm8s la01D. pCi/ mss

stolp 05A4M 12A9 05A2 0080 05A3 0020 86400 1200 26540 4578 - 213 190 758E-03 954E+04 2624 OA9 087

step 05A4M 13:15 05A2 0000 05A3 00A0 86400 1200 26494 4540 - 213 190 758E-03 952E+04 2628 OA8 087

69 05A4M 13.35 05A2 0824 05A3 08:16 85800 1200 34481 508 8 - 213 190 758E-03 124E+05 3236 031 083

41 05A4M 1358 05A2 0822 05A3 08:14 85920 1200 14639 340 8 - 213 190 758E-03 529E+04 13 84 036 083

51 05A4M 14:19 05A2 0820 05A3 08:13 85900 1200 11284 3250 - 213 19 0 758E-03 4RE+04 10.77 0 35 033

97 05A4M 14 A0 05A2 08:18 05A3 08:12 86040 1200 13279 3388 - 213 190 758E-03 431E+M 12M 036 033

75 05A>M 15 92 05A2 08:16 05A3 08:10 86040 1200 20067 3990 - 213 190 754E-03 723E+04 1989 OAZ 0 83

64 05A4M 1524 05A2 08:11 05A3 0829 86200 1200 6639 2718 -213 190 758E-03 2 A4 E+04 6AI 031 043

4 05A4M 15A5 05A2 08:10 05A3 0828 46280 1200 17210 3878 -213 ISO 754E-03 621E+04 16A5 OA1 SM

105 05A4M 16 95 05A2 0897 05A3 0826 86340 1200 35597 5148 - 213 190 754E-03 128E+05 3339 052 SM

42 05A4M 1626 05A2 0826 0523 08 05 86340 1200 34831 5178 - 213 190 758E-03 132E+05 35.15 052 OM

95A 05A4M 1648 0542 08 92 05A3 08c3 86460 1200 9619 3150 -213 19 0 754E-03 351E+04 935 035 0 84

95E 0544M 17:13 05A2 08 22 0523 08e3 86460 1200 10512 3128 - 213 19 0 754E-03 352E+04 1023 035 0 84

258 05A4M 1735 0542 0750 05A3 0880 87000 1200 95849 8150 - 213 190 758E-03 3A2E+05 9138 0 80 084

61 05A5M 0927 05A2 0750 05A3 0890 87000 1200 90 179 0 354 18 1 754E-03 -9A1E+02 -028 027 090

203 05A5M 0935 05A2 0750 05A3 0820 87000 1200 - 163 188 8 354 18 1 758E-03 -134 E+03 -055 028 091

69 05A5M 0951 05A2 0826 05A3 08:16 85800 1200 30591 474D 354 18 1 754E-03 188E+05 3287 055 092

158 05A5M 1028 05A2 0750 05A3 0820 87000 1200 83648 772 0 354 18 1 758E-03 237E+05 9000 OS6 091

t

_ _ . _ . _ _ . _ _ _ _____.__._.__________m__ _ _ . _ _ . _ _ _ _ _ . _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _
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Date Count time Standard (nCi Counts Error Bkg Counts Bkg error Efficiency Error (1.00 SD

.05/24 1200 80 26540 457 - 213 190 0.00753 0.00014

05/24 1200 78.83 26494 454 - 213 190 0.0M63 0.00014 ;
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4

: EXECUTIVE SUMMARY
4 o:

The Bluewater Uranium Mill Site is located ten miles northwest of the City of Grants, in Cibola County,
'

i
New Mexico. The Bluewater Uranium Mill Site is a Title II site as defined by the Uranium Mill Tailings*

s

] Radiation Control Act and is licensed by the United States Nuclear Regulatory Commission (Materials

; License No. SUA-1470).

!'

! Atlantic Richfield Company (ARCO), the Bluewater Uranium Mill Site (Site) owner, discontinued

milling operations in 1982. ARCO began decommissioning of the mill under a NRC approved
: i

Decommissioning Plan in 1987 and the project was completed in 1990. The details of the mill ;

decommissioning activities are presented in the March 28,1991 Mill Decommissioning Report. On June !

! 12,1991, the NRC issued a memorandum to file acknowledging receipt and acceptance of the report +

! with the conclusion that ARCO performed and documented the decommissioning activities in accordance j
,

with the requirements of the Decommissioning Plan.

.

I. Reclamation work at the Site began with dewatering of the Main Tailings Pile (MTP) in 1982. ARCO

I developed and submitted a Reclamation Plan in accordance with the mill tailings disposal and longevity

reclamation criteria specified in 10 CFR Part 40, Appendix A in March of 1990. The Site Reclamation

Plan was approved by the NRC in August 1990.

'
.

!
4

J The reclamation work completed at the Bluewater Uranium Mill Site involved relocation of tailings
-

[ materials from areas outside the tailings impoundments to the Main Tailings Facility, surface shaping

of the tailings and Mill Site related facilities for long term stabilization and placement of protective

covers.. Approximately 3.2 million cubic yards of tailings contaminated soils and evaporation pond

residues were excavated and placed onto the Main Tailings Pile and Acid Tailings Pile for final disposal. |
!

ARCO implemented cleanup verification methods to demonstrate windblown tailings cleanup in f
accordance with the approved Reclamation Plan, as modified by various License Amendments, and the

cleanup criteria of10 CFR Part 40. Appendix A, Criterion 6. The cleanup verification methods, which

were approved by the NRC in the Reclamation Plan, consisted of extensive soil sampling, gamma ray ;

measurements, and a quality assurance program. ;
.

.O ;

Executive Summary Revised Sept.1996
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i from the restricted area, most of the areas were excavated until the gamma count rate was below the

<] 3,350 cphm action level. A soil sample was then taken from the excavated area.

!

| \
In Housing Area HA-It,, a large lens of fill material was discovered at a depth of 3 ft that exhibited an '

elevated gamma count rate. The material was a mixture of red or grey clay and was similar to other

material that had been removed from the housing area. This material is referred to locally as " red dog"
,

A sample was taken and sent to an outside vendor laboratory for analysis. The analysis for natural

uranium (U-Nat), radium 226, (Ra-226), thorium 230 (Th-230), and thorium 232 (Th-232) was

reported as 2.0,1.2,1.1, and < 0.02 pCi/g, respectively. This clearly showed that the elevated gamma

rates were not attributable to source or byproduct material. A split of the soil sample was analyzed on

the ARCO gamma spectrometer. The Ra-226 result of 1.7 pCi/g agrees well with the outside vendor. !
l

The K-40 content was measured using the ARCO onsite spectrometer. The results show that the K-40 :

content was approximately four times that of the natural soils, or approximately 30 pCi/g. Since a large
|fraction of the count rate from natural soils arises from K-40 decay, the increase in count rate from the

" red dog" material most likely is due to the abundance of K-40. Since this material did not originate at

the Site, the " red dog" was not removed from HA-16. No verification soil samples were taken. |

The housing pads were numbered HA-1 through HA-18 for reference purposes. After excavation, each

C/ site was checked for radioactive contamination using a Nal detector. Areas exceeding the gamma action

level of 3,350 cphm were cleaned and verified using Verification Method B in the affected area.

Areas within the Golf Course Area were discovered to contain contaminated soil as a result of taihngs I

contamination and windblown ore dust from the ore storage area. A gamma survey was done over each ]
2100 m area using the gamma verification method. Areas elevated above the gamma action level of l

3,350 cphm were excavated and sampled. The samples were analyzed for Ra-226. The gamma and soil

sample results are represented on Figures 6-5 and 6-6 by colors representing gamma count rate and soil
l'

Ra-226 concentration ranges. The gamma count rates all were either below the 3,350 cphm action level

or were sampled to assure compliance with the 6.9 pCi/g cleanup standard. Gamma ray counts at a total i

of twelve 33.3 x 33.3 ft grid blocks were above 3,350 cphm action level where the area rocked out

during cleanup. Nevertheless, these grid blocks are near the

! Ov,

Section 6 Revised Sept.1996 Page 86
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1

a

7.2 Carbonate Tailings Pile (includes Disposal Areas No. 2 and No. 3) j
'

O i
The CT is made up of the main carbonate tailings area and Disposal Areas No. 2 and No. 3. Disposal |

Areas No. 2 and No. 3 were depressions in the main carbonate tailings area which were filled with

debris. Disposal Area No. 2 was divided into two areas, one ponion was reserved for radiologically

contaminated asbestos while the other area was for debris. The Asbestos Disposal Area is not I

considered a pan of the CT. The Asbestos Disposal Area verification data is with the Disposal Area 1

data. Both disposal areas have been covered with radon barrier as part of the carbonate tailings pile

reclamation.

|
One hundred evenly spaced measurement locations were established on the CT. A gamma ray exposure

rate measurement was made at each point. The values, as shown on Figure 7-3, were within the normal

background range of from 10 to 14 pR/h as discussed in Section 5.2.2. The values ranged from less than

the normal background range to a maximum of 15 pR/h. These values are considered near background j
levels. .i

Radon flux measurements were made at each measurement point on July 13-14,1995. The results are
2provided in Appendix H. The maximum measured value was 10.6 pCi/m s with an average of 1.3 ,

pCi/m s. Since the measurement locations were evenly spaced and each measurement represents )2

approximately the same area, the area-weighted-average is equal to the arithmetic mean of the i

2measurements, or 1.3 pCi/m s. This clearly shows that the flux is in compliance with the standard of 20
2pCi/m s. Further details are provided in Appendix H.

l

7.3 Ore Stockpile Area, Plant Site, and Disposal Area No.1 )
.

The NRC agreed to a plan where the Ore Stockpile Area, Plant Site, and DA-1 could be considered one

area for the purpose of radiological verification. One hundred evenly spaced locations have been

established over the area. Gamma ray exposure rate measurements were made at 100 evenly-spaced

locations over the area. The values ranged from 10 R/h to 25 R/h with a mean of 14.4 pR/h and a

L standard deviation of 2.8 pR/h. The exposure rate values are shown on Figure 7-4 and presented in

Appendix 1. The elevated exposure rates values, up to 25 pR/h at the Ore Stockpile Thumb area are due

to shine from residual natural ore rocks on the nearby rocked out slope around the thumb area.

O l

V

Section 7 Reused Sept.19% Page 89
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The final radon barrier placement was completed in the late fall of 1995 when temperatures were

(] consistently below 32*F during a portion of a 24-hour period. Radon flux measurements at a

temperature below 32 F would be inconsistent with the requirements of the Environmental Protection

Agency's (EPA) Method 115. Radon flux measurements will be made at 100 evenly-spaced locations

consistent with EPA Method 115 requirements. One hundred charcoal canisters will be placed at the

measurement points in the spring of 1996. The results will be provided to the NRC as soon as the

measurements have been completed. Details of the verification data are presented in Appendix 1.

7.4 North sad South Landfills

The NRC agreed to a verification plan for the North and South Landfills where five measurement

locations were established on each of the 1-acre landfills for performing radiological verification

measurements. Gamma ray exposure rate measurements were made at each of the locations, as shown

on Figure 7-5. The values range from 13-15 pR/h which closely follow the background range. The

exposure rate values are shown on Figure 7-5, and presented in Appendix I.

The remediation was completed in the late fall of 1995 when temperatures were consistently below 32 F

during a portion of a 24-hour period. Radon flux measurements will be made at five evenly spaced

() locations on each landfill consistent with EPA Method 115 requirements. Five charcoal canisters will

be placed at the measurement points in the spring of 1996. The results will be provided to the NRC as

soon as the measurements have been completed.

7.5 Asbestos Disposal Area

Five measurement points will be established in this small area in the spring of 1996 where gamma

exposure rate and radon flux measurements will be performed. This data will be pr ovided to the NRC

as soon as the measurements have been completed.

s,.J

Section 7 Reused Sept 1999 Page 90
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i

10.0 PROPERTY TRANSFER
r
b The disposal areas and an appropriate buffer will be transferred to the Federal Government for ultimate

care under the United States Department of Energy. The ponion of the Site that will be transferred is

shown on Figure 2-1. ARCO will transfer the title of all land within this boundary, including the

subsurface rights, to the Federal Government with the appropriate documentation. i

The DOE has prepared a Long-Term Surveillance and Maintenance Plan for the Bluewater Mill Site
!

| (DOE,1996). ARCO has communicated with the DOE to facilitate information for preparation of the

plan.

10.1 Land and Subsurface Rights

Abstracts of title and the appropriate land research for verification of ownership have been prepared by

ARCO. The land title documentation is being prepared following NRC and Department of Justice (DOJ)

formats. ARCO has clear title to the real property to be transferred to the DOE.

The subsurface rights for the Site to be transferred are owned by ARCO with the original purchase of

O the surface or have been recently obtained from local owners and the railroad company. The subsurface

rights include oil, gas and minerals. Those rights belonging to the United States that are on site remain.

!

10.2 Easements and Rights-of-Way

The easements and rights-of-way at the Site predate the purchase of the property by ARCO. The

115KV power line and the natural gas pipeline have been relocated away from reclaimed features and

updated rights-of-way prepared. Also, a power transformer station exists on the Site The utility rights-

of-way or easements have been fenced and agreements with operating companies exist to limit their

access to within the fenced areas of their utilities !

!

s

|0
|

Section 10 Remed Sept. 1996 Page 97



. - - - - _ _ _ - . . - - . . - - - _ _ - - _ . . . - - . . .

l

'

O

1

Appendix D |

United States Nuclear Regulatory i

Commission Materials License
No. SUA-1470 AmendmentsO
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Appendix L

Raffinate Line Decommissioning Report

Figure I-l Raffinate Line Stations (have draft)

The raffinate line was used to pump tailings liquids that were decanted from the slimes portion of the

Main Tailir.gs Pile (MTP) to the evaporation ponds. Reclamstion work to remove the line and

cc,atcannated soils above the cleanup criteria began around April 13 and terminated around May 20,

1993. A track hoe was used to remove the pipe which lay 2-4 feet beneath the surface. Residual
'

contamination was then removed with the track hoe, creating a trench approximately 4-feet wide and

up to 6-feet deep. After the trench sidewalls and bottom were verified as meeting the cleanup criteria,

the trench was backfilled with clean soil.

The depth of the trench was sufficient that personnel were not allowed to enter. Therefore all
G
Ig measurements and soil samples were obtained remotely.

Excavation control monitoring was done using collimated Eberline SPA-3s coupled to Eberline ESPIs

and ESP 2s. . A rig was developed consisting of a pole held at each end by technicians on opposite sides

of the trench. The SPA-3 was slung so that it could be focused sideways or downward. Station Points

were located every 100 ft by land surveyors along the length of the trench as shown in Figure I-l. The
'

length of the trench was divided into 3 sections. A 30-second integrated count was obtained while

scanning each of the 3 sections of the floor and two side walls. The data are presented in Table I-1. A

composite soil sample was prepared from five samples taken from the floor of the trench for each 100-

fl section. The samples were analyzed for Ra-226. Table 1-2 provides the Ra-226 concentrations for
~

the soil samples taken from the floor of the trench. Samples were obtained using a track hoe.

A-
Revised Sept.1990

,



. _ _ _ _ _ _ __._. . - _ _ . _ . . . _ . _ _ _ _ _ .__ _ _ .

E

.

Appendix K4 g
'

d

Intedaboratory QA Results for Analyses of Ra-226 in Soil Samples,

a

; Prior to conducting the verification activities, the NRC approved a revision to the analytical Quahty

| Control Program whereby five percent of the veri 6 cation soil samples would be split and sent to an

| outside laboratory for analysis. All samples would be analyzed on ARCO's gamma-ray spectronwter

. using standard operating procedures. This approval was done through an amendment to ARCO's
.

j radioactive materials license (License SUA-1470, Amendment No.15).

i
;

ARCO evaluated several vendor laboratories for accuracy and consistency. ACCULAB Research,

Laboratories was chosen as the QA Laboratory for the project. The samples were selected in the -]
: sample preparation laboratory where every 20th sample was split for submittal to the QA Laboratory.

i Approximately 420 of a total of about 8000 soil samples were split and sent to the vendor laboratory.

i

: - O in additien te the interiabereterv cemgarisee presram. ARCO retateed an iedegendent o^ centracter

to review procedures, monitor the implementation of the procedures, and audit the results of the<

analytical program.
,

'

i

The ARCO Radiation Safety Officer and the independent QA contractor reviewed all results. A spread

sheet was used to calculate the difference, percent difference, and the error of the difference. The

values were always acceptable if the difference in the numbers plus or minus the error overlapped zero. ..

! Other values were accepted provided that the difference was within 30 percent. Several samples were

reanalyzed at ARCO and the vendor laboratories. In a few cases, it could only be concluded that the-

difference arose from a bad split of the sample. The results from the two laboratories were, with the

exception of a few samples, in excellent agreeement. All data have been included in this appendix.
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