Amo o Bluewater Mill
Post Office Box 638
Grants, New Mexico 87020

Telephon. 505 876 2211
Facsimile 505 876 2772

September 23, 1996

Mr Joseph J Holonich, Chief

Uranium Recovery Branch

Division of Waste Management (Mail Stop T7J9)
U S Nuclear Regulatory Commission

11545 Rockville Pike

Rockville, Maryland 20852

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 LU S Nuclear

Regulatory Commission (NRC) technical staff comments on the radiological sections of

the Atlantic Richfield Company’s (ARCO) Bluewater Mill Site Reclamation Completion
. Report. The responses are prepared as an Addendum 1 to the Completion Report

Revised figures included in Attachment | are to replace appropriate figures in the
Completion Report  Also, the revised Completion Report text pages included in
Aitachment 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 Richfieid Company Addendum 1

Bluewater Mill Completion Report Response to NRC August 1996 Comments
‘ Response to NRC's Comments
Comment: |

Follow-up to 1992 Cleanup Report:
ARCO should provide information in the Completion Report (CR) to follow-up on the

information in the 1992 Windblown Contamination ('leanup Report, such as:

Response |

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,
1b, and lc

. 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

Comment: la
Area H was determined 1o have elevated gamma level: due to natural material.  Indicate how
this was deternmined and where the data resides, or if the area was excavared, which grid

approximates this area

Response. la

Area H falls in Gnd Block 110, with approximate coordinates of N32200 E 29100 at the center of
the area During windblown cleanup excavation control survey. average gamma radiation ievels
in Area H remained at about 4000 to 4500 cphm after several excavations to approximately 7

. feet A grab soil sample revealed Ra-226 concentration at 25 pCigm  Unlike the grav color of
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Atlantic Richfield Company Addendum 1
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ore or the tailings, the material in Area H was black in color and had a shale type texture, which
was determined to be a natural deposit of lignite in the form of a small lens. Another grab soil
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 pCuvgm Nevertheless, additional excavation was conducted after October 1992  With
additional excavation, the small pocket of natural deposit was cleaned up Rewvised Figure 6-3
and 6-4, included in Attachment 1, depicts Area H and show that Area H meets the cleanup

critena.

Comment: 16

Indicate the locanon of the verificanon data for the other 2 areas with anomalous gamma
readings (Areas A and C) that was determined 10 be due 10 wailings. 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 exiend

well beyond the exemption area.

Response  1b

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 I 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

soil sampling results for this area in Gnd Block E0O3and EO4

I
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Atlantic Richfield Company Addendum |
Bluewater Mill Completion Report Response to NRC August 1996 Comments

Comment. ¢

Indicate whether or not the 1.3 acre wet area was determined 1o be “official ”* wetlands.

Response Ic

The US Corp oi Engineers inspected this area and confirmed that this was not a wetland. This
information 1s included in the Supplemental Environmental Report submitted to the NRC in April
1993

Commeni: 2
In UR Section 4.5 (Off-pile Comtamination), ARCO indicates that approximately 400 acres of
windblown tailings plus portions of the golf course, housing area, and other areas (evaporation

pond area 325 acres) were remediated.

Comment: 2a

Resolve the inconsistency of this siatement with the account in the 1992 Windblown
Contamination Cleanup Report which states that 390 acres were known to be comtaminated, 210
acres of these are in the Malpais exemption, 30 acres are rock, and an additnonal 20 acres of
contamination were found. That left 388 (3707) acres 1o 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
flocation & size of areas cleaned or parually cleaned, when & why exemprion 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 criteia 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
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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
contamination during the cleanup verification, it is estimated that a total of approximately 400

acres of excavation was conducted during the Site reclamation

As indicated in Table 6 1 of the Windblown Cleanur 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
prehminary determination of areas meeting the cleanup level was made based on the excavation
control surveys, not the verfication survey As indicated in the Windblown Cleanup Report, a
formal verification survey, in accordance with the approved verification procedure to demonstrate

compliance with the cleanup criteria, was to be implemented later

The windblown cleanup area was divided into small areas as shown in the Drawing | 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 Clean.p Report

Comment. 2b

Clarify if the 42 acres with elevated readings Ra-226 mentioned on the bottom of page 22 as
granmted an exemption 1o the cleanup standards o mdication of why the exemption was
gramted). are related to the statement on the top of page 22 that license amendment 23 addressed

rock outcrops

4 September 20. 1996



Atlantic Richfield Company Addendum 1
Bluewater Mill Completion Report Response to NRC August 1996 Comments

Response  2b

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

in addition to the other rocked out areas at the Site

Comment. 2c
For the housing area, indicate the estimated size of the remaiming area of elevated gamma that

is attributed to high levels of K-40.

Response  2c

It is difficult to determine the actual size of the remaining area of elevated gamma that 1s
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, 1t 1s estimated to be less

than one acre Figure 6-6 in Attachment | depicts this area
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Bluewater Mill Completion Report Response to NRC August 1996 Comments
Commemt: 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 old pipeline was left in place, but there is no
mention whether or not tailings were found in the trench, or if 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 old

rench.

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
Soil samphing 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 M.ethod C In addition, radiation
protection surveillance and gamma exposure rate measurenients conducted for occupational
health physics monitoning indicated that no tailings were encountered during the new pipeline
trench excavation Revised Figures 6-3 and 6-8. which are included in Attachment 1. depict the

new pipeline and shows that these areas meet the cleanup critena

Comment: 4
Table 5.1 ipage ~7) presents background exposure rates, but does not indicate or reference the

measurement locations and what year the study was done.  Also, the paragraph following the
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table should indicated that exposure rates on the disposal piles are provided in Appendices
G-l

Response 4

The exposure rates reported in Table 5 | were taken by Kenneth Baker, consultant to ARCO, in 1993
at locations that were accessible by vehicle The Ludlum Model 19 microk-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 reported in Appendix C of the Reclamation Plan
Figure AD1-1 showing the measurement locations 1s included in Attachment 3 The disposal site

verification measurements are discussed in Section 7 of the CR

Comment: 3

Several Figures in Section 6 indicate an exemption boundary, but the bounded area seems 1o
include much more than the Malpais exemption area (see Drawing | in the 1992 Cleanup
Report). ARCO should clarify why the areas between the disposal cells and west of the Man
Tailings Cell are included within the exemption boundary. and perhaps provide the map from the

1994 exemption request.

Response 5

As discussed in the response to Comment No |, Drawing 1 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 weii 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

sampling and cleanup was impractical Therefore, the areas between the disposal cells and west
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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 the former 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 other figures in Section 6.

Response 6

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

Comment:
Page 82, first paragraph of Section 6.4, indicates that a soil sample was analyzed for grid D3-

10-33. but the data does not appear in Appendix J. Provide the Ra-226 data or an explanation.

Response 7

Soil sample #95-5218 at gnd D3-10-35 was collected to investigate the elevated gamma radiation
measurement during the cleanup venfication 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
included in Appendix ] The Ra-226 analytical result of this sample was 3 8 pC:i'gm. as discussed

in the CR text

Comment: &
Page 82. second paragraph of Section 6.4, indicates that the area south of the exemption
boundary meets the criteria, but ARCO should explam why Figure 6-3 indicates approximately

13 grids above the 3350 cphm action level. If these are the same grids mentioned at the bottom
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of page 86 as being “rocked out” areas of the former golf course. page X2 should be revised 10

include thus discussion.

Response 8
The comment 1s 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 transport of contaminated material when constructing site features Gamma
surveys were done to identify areas requiring remediation  After cleanup, Method B
gamina 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 J Since none of these contaminated areas had the properties of windblown

contamination, the details of the cleanup are discussed further in Section 6 5.

Comment: 9

The 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 3 grids have Ra-226 values
above 6.9 pCi g (supported by Appendix J elevated values in grids 07-8-8, P3-18-8, P8-18-26,
P10-8-29, and P10-13-11).

Response. 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 OS5, large piles of lava 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

cnitena
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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 gnd blocks, the soil was removed to bedrock and the small amount
of residual soil sampled and analyzed For those locations (07-8-8, P5-18-8, P8-18-26, P10-8-
29 and P10-13-11), the Ra-226 concentration did not meet the cleanup criteria However,

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

Comment. 10
Figure 6-4 is missing Ra-226 data symbol for 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

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 FI12 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

Comment: 11

Figure 6.5

Comment: 1la

The grid gamma readings stop abruptly at the Q block row. Indicate why there aren’t readings
Jor every 1000-foor grid (unaffected area. Figure 6-7) to demonstrate that no removal was

necessary. The restricted area boundary 1s not a sufficient reason for lack of data.

Response 11a

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
determuined affected during the later stages of the Site reclamation Isolated pockets of tailings

material were identified in the golf course area. which appeared to be the result of golf course
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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 Nevertheless. a 200’ grid gamma
radiation survey was conducted in September 1996 which demonstrate that area south of the Q
block row is unaffected Revised Figure 6-5, included in Attachment 1, shows result of the

September 1996 gamma survey

Comment;. 11b
Explain why there are gamma readings where part of the Plant Site Disposal Cell should be
(refer 1o Figure 6-1).

Response 11b

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 gnds which mayv 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.

Response 12

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

1996, and Figure 6-5 has been revised and included in Attachment |
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Comment: 13

Comparing Figure 6-6 to Appendix J Ra-226 data, 1t appears that grids N4-16 1o 20, with values
of 11.6 10 7.5 pCi g, should be outside the exemption zone and on the figure. Similarly, grids
N5-21 to 23, with values of 33.4 10 8.3 pCi g, should be on the figure. Explain why Figure 6-6

appears incomplete. or provide a corrected figure.

Response 13

Using a larger scale map, we have reviewed the locations of gnd blocks N4-16 through N4-20 and find
the soil sampling location designations correct as plotted on the map This also applies to gnd blocks
N5-21 to N5-23  The presentation may be somewhat deceptive in that the soil sampling gnd is a 33 3'
by 33 3' gnd 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' gnd block that was sampled was within the boundary

Comment: 14

The bottom of page 82 and top of 83 discuss sampling for Th-230 in the residue beneath the
liner of the evaporation ponds. It indicates that no soil samples were taken for evaporation pond
34 because the pond was in use at the time the other pond areas were sampled. Data should
have been obtained for the CR, or justification provided concerming the lack of sampling.  This

should be addressed in the proposed plan for additional sampling (see b).

Comment:  [4a

The CR indicates that 3 samples exceed the Th-230 gwdeline of |~ p(ig for surface
comtamination.  ARCO should note thai, in calculaung the 1000-year Ra-226 (including
background), one must consider the contribution from existing Ra-226 that is not abways at
background levels and should chose a Th-230 cleanup guidelme of approximarely 14.3 pCi g

(plus consider ALARA) for surface material
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Response. 14a
ARCO has considered the NRC's recommended 14 5 pCi/gm Th-230 level in responding to

Comment 14 b

Comment. 146

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 clarify how much contamination remains unconirolled (in surface
6 inches). ARCO should provide the test results to NRC with a cleanup plan, or a discussion of
the potential long-term health hazards and environmental damage that could result from the
residual Th-230.

Response. 14b

Section 6 4 of the Completion Report presented the set of verification QA samples for the Evaporation
Pond area that were available for thorium analysis  The Ra-226 concentration for the set averaged only
1.7 pCi/g, or indistinguishable from background The Th-230 results averaged 6 6 pCvg with five
samples being above 14 § pCug, the level at which the ingrowth of Ra-226 would reach 5 pCvg after
1000 years It was also acknowledged that Evaporation Pond 3A was still in use at the time of
submutting 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 1s 125
pCvg, with eight of the samples exceeding the 14 5 pCvg value The average of all sample results is

96 pCvg Results of initial and additional Th-230 samplings are presented in the following table
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Table 14-1
Th-230 Sampling Results from the Evaporation Pond Area

Sample Th-230 Sample Th-230 Sample Th-230 Sample Th-230
Number Ci/ Number Ci/ Number i Number v

93-1620 S 2.1 93-3840 S 31 96-02. Pt #504 2.7 96-26. Pt #533 93
93-1640 S 1.2 93-3860 S 2.7 96-03. P1 #502 2.2 96-27. Pt #532 304
93-1660 S 9.2 93-3920 S 10 4 96-04, Pt #501 139 96-28. P1 #5336 139
93-1680 S 19 93-3940 S .5 96-05, Pt #546 2.2 96-29. Pt #542 13.1
93-1700 § 1 8 93-3980 S 7.5 96-06, Pt #503 3.7 96-30, Pt #541 26.1
93-1720 § 1.7 93-4100 S 2.9 96-07. Pt #507 0.2 96-31. Pt #535 14,1
93-1740 S 38 934120 S 07 96-08, Pt #506 09 96-32. Pt #539 586
93-1760 S 0.0 93-4260 S 2.9 96-09, Pt #505 08 96-33. Pi #540 13.0
93-1780 S 2.8 93-4280 S 193 96-10, P1 #508 13 96-34, Pt #538 6.6
93-1800 S 116 93-4360 S 26 96-11. P1#511 1 4 96-35, Pt #537 96
93-1820 S 12.6 93-4380 S 35 96-12, PL#510 58 96-36. Pt #529 273
93-1860 S 30 93-4560 S 214 96-13, P1#513 78 96-37, Pt #523 3.2
93-1900 S 32 93-4620 S 41 96-14. Pt #512 19 96-38 Pt #528 29
93-1920 S 799 93-4700 S 2.3 96-15. PL#515 1.7 96-39. Pt #3527 34
93-1940 S 52 934720 S 07 96-16, Pt #516 110 96-40. Pt #526 258
93-1960 S 6.5 93-4760 § 04 96-17, P1 #5318 55 96-41. Pt #525 5.0
93-2040 S 14 93-4780 § 17 8 96-18, Pt #517 91 96-42, Pt #524 13
93-2060 S 34 93-4800 S 49 96-19, Pt #520 05 96-43. Pt #514 2.2
93-2080 § 17.3 93-4820 S 0.6 96-20, P #521 68.6 96-44, Pt #5435 20
93-2380 § 09 93-4840 S 1.2 96-21. P1 #3522 76.7 96-45. Pt #544 15
93-2480 S 55 93-4860 S 2 96-22. Pt #3519 13.7 96-46. Pt #343 11

93-2500 S 10 9 93-4880 S 29 96-23. Pt #3530 103 96-47. Pt #509 42
93-3720 § 09 92-0040 S 9.2 1 96-24. Pt #3531 63 8 96-48. Pt #3548 33
93-3820 S 13 | 96-25 Pr#534 54 96-49. Pt #347 43

: AVERAGEI 9.6 ' |

In accordance with the Sampling Plan, five QA/QC sampies 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
QA/QC SAMPLE RESLLTS

Sample Th-230,pCi/gm

Number Energy Labs Accu Labs
96-02, Pt #5304 27 | 8
96-12 Pt #3510 38 130
96-22. Pt #3119 137 92
96-32. Pt #5390 586 620
96-42, Pt #524 13 26
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The most highly elevated values were from samples taken from former Evaporation Ponds 2A and 1B
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 pCivg The Ra-226
concentrations appear to be near background leveis A rnisk assessment follows that shows that the

consequence of no further remediation of this area is insignificant

Risk Assessment

The former evaporation pond area is in the watershed above the stabilized tailings The design feature
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
each year or observing the vegetation cover Assuming @ worse case scenano 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 muatenance 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 pCug while the Th-230 coucentration would remain essentially unchanged
The most exposed worker would be the operator working 40 hours in a year The pnmary exposure

pathway for this worker would be radiation exposure from direct radiation Measurements of the
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radiation exposure from Ra-226 contaminated soils have shown that the gamma exposure rate ranges
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 Committed
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
the area to be transferred is approximately 1 mile away from the evaporation pond area. A risk
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 individual 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 pCvg This incremental dose of 0 3 mrem/y
is consistent with a 036 mrem/v TEDE calculated based on 1995 average Th-230 airborne
concentration at the down wind boundary. which was determuned frem continuos environmental

monitonng

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 vear would be expected to receive a TEDE of

approximately 2 2 mrem  The impact to an individual living at the Site boundary was estimated to be
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less than 0 3 mrem/y These small incremental doses do not justify further remediation of the former
evaporation pond area

Comment: 15

"ge 83 discusses verification data from the outlying (unaffected) areas where soil samples were
taken every 1000 feet (Figure 6-7) and gamma readings every 500 feet (Figure 6-8). Figure 6-7
indicates that no soil samples exceed 6.9 p(Cig, 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.

Response. 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 |1 have been revised to include coordinates at the grid block lines to identify the areas

Comment: 16
Table 6.2 (page 84) indicates that one of the QA samples from the bottom of the evaporation
pond area has a Ra-226 value of 12.0 pC'i g. ARCO should discuss the conclusion that the grid

meets the standard,

Response 16

Sample #93-25008 was a 6"-12" deep sample taken in Gnid Block G6-25-29 during 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 CRas4 5 pCrg
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Comment: 17

Revise page 89 (Section 7 3) to include justification for indicating that values up 1o 25 uR hr are
within the variation of local background. or otherwise justify the acceptability of values above
background for this site (background i0-14 uR hr. CR page °7)

Response. 17

The elevated direct gamma exposure rate values, up to 25 uR/hr 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  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

Comment. 18

In Appendix ; (Radon Flux and Gamma Data), the radon flux measurement information jor the
Main and Carbonate Tailings Piles were reviewed and approved by siaff previously (March 10
and November 13, 1995). The flux data for the other disposal cells was provided by letter dated
June 17, 1996. NRC staff has reviewed this report that presumably will be incorporated into the
('R and determined that

Comment:  [8a
The nypographic ervor in paragraph | of Section 1.0 (date for completion of barrier should be

1993) should be corrected.

Response  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

submitted to the NRC June 17, 1996 The typographic error of date for completion of barrier in
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paragraph | of section 1 0 has been corrected The entire report is included in Attachment $ for

inclusion in the CR

‘O nt:. 18b

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

acceptable per Method 115 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 run at the radon flux
counting geometry The measured efficiency of the 609 keV photopeak for the two sources was
000716 and 0 00691 On May 24, 1996, the two sources were run 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 000763, clearly within 10 percent Each batch showed that the two sources agreed
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 runs are given in Table 18-1 and Table 18-2

TABLE 181
Count Standard Bkg Bkg Error
Date Time (nCi) Counts | Error Counts Error Efficiency (1.00 SD)
05/10 1200 80 25505 | 433 71 176 000716 000013
05/10 1200 78 83 24259 | 432 71 176 000691 000013
I 18-2
Count Standard Bkg Bkg Error
Date Time (nCi) Counts | Error Counts Error Efficiency (1.00 SD)
0524 1200 80 26540 | 457 213 190 000753 000014
05/24 1200 78 83 26494 | 454 213 190 000763 000014
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The precision of the measurements is specified as 10 percent for samples measuring more than a
flux of 1 pCV/m’s The results for 13 duplicate measurements are presented in Table 18-3  Averaging
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 quite
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 reporied  When this is considered, only one duplicate
measurement above a flux of | pCm’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
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

commercial laboratones

TABLE 18 3
Canister Radon Flux Measurement % Deviation
Number First Count Second Count Mean from Mean
16 043 0.40 0415 36
101 021 0.10 0.158 355
251 044 033 () 383 143
250 048 0.35 0415 15.7
53 016 007 0118 391
258 041 073 0570 28 1
| 014 0.47 0.305 541
4 046 0 66 0 560 179
61 078 0.64 0710 99
98 109 1.52 | 305 16.5
20 16 51 1702 16765 15
108 2.22 261 2418 81
95 935 10.23 9 790 45
AVERAGE 251 2.70 . 2608
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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 Nal spectrometers using a 20 minute count time  Considenng 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 verificanon data in Appendix J was compared to information represented on Figures 6-

4 6-6 and 6-" and resulted in the following concerns.

Comment: 19a
Grids N5-22-8, N5-22-11 appear 10 be outside the exemption boundary, but the Ra-226 values

are 15.6 and 9.1 pCi g respectively. ARCO should clarify why these grids meet the cleanup

crierion.

Response 19a

Please see the response to No 13

Comment. 19b
For the outlving areas (end of Appendix J), there 1s no Ra-226 value for grid poimt N3X000

E22000, but data are indicated on Figure 6-~

Comment. 19

The outlying area Ra-226 data in Appendix J are difficult to compare 1o Figure 6-7, because
many of the values are not in order by either the N or E coordinate. ARCO should revise the
lasi € pages of Appendix J to make the information easier to evaluate by comparison o Figure

6"
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Response 19b&c

The Ra-226 value for grid point N38000 E22000 was in Appendix ] However, it was difficult to
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

Comment: 20
Appendix I. contains the raffinate trench verification data, and

Comment. 20a
ARCO should indicate if the gamma readings for the walls were obtained from the mid-pomnt of

the wall, or if the value i1s the average obtained by scanming the entire section of wall.

Response  20a
The gamma readings on the walls of the raffinate line trench are average values obtained by

scanming the entire section of the wall

Comment: 20b
ARCO should indicate why the area of wall | reading 12900 cphm was not excavated and

resurveyed.

Response.  20b

It is hughly 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 resurveved 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 1 was 2008 cphm, which demonstrates that it 1s clean
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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 of acres within the iransfer and exemption boundaries.

Response 21

The Site encompasses 5,064 acres, of which 3.761 acres were within the radiological restricted
area which 1s shown in Figure 6-1 included in Attachment |  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 data from three laboratories and mwo types of

analysis. Indicate the evaluation and conclusions from 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 companison of the results indicates good agreement between laboratories, indicating
acceptability of the vendor laboratonies as a QA laboratory, as well as acceptability of the ARCO on-

site spectrometer At the ime, 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 critenion was not met. the samples were reanalyzed by both
laboratones This criterion became too difficult to meet because of the statistical errors in some of the
samples Another critenon 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.

overlapped zero, then the numbers were considered in good agreement  If either of these criteria were
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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 conciuded 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
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MINOR(ERITORIALL COMMENTS

Eduorial Comment: |

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

discontinued in 1992. This should indicate 1952,

Response |

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

Editorial Comment: 2

On page 11, Table 4.3.1 is incomplete for data on amendment 185.
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 6.3 (pages 84-87) discusses characterization 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 6.5.

Response 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 include labels for areas discussed in the text. For example, acid tailings

pile, asbestos disposal area, and landfill areas
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Response 4
Figure 7-1 has been revised to address the comment, and is included in Attachment 6

Ediorial Comment: >

Revise Section 7.2 to indicate that the Asbestos Disposal Area data is with that for Disposal
Area | (Figure 7-4).

Response 5
Section 7.2 has been revised and the replacement page is included in Attachment 6.

Editorial Comment: 6

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

performed on the landfills.

Response 6

The typographic error in Section 7 4 has been corrected and the revised page is included in
Attachment 6.
ditorial Comment: 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.

Response 7
The typographic error ~f figure number has been corrected in Section 10 Rewvised page is

included in Artachment 6

Lduornial Comment: &
The utle page of Appendix D indicates that the appendix comains the Techmcal Evaluation

Reports for the license amendments, but Appendix D only comtains 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

Editonial Comment: 9

The second page of Appendix K 1s titled Appendix H and the second page of Appendix L is titled
Appendix |

Response 9
The typographic errors on second pages of Appendix K and L have been corrected Revised

pages are included in Attachment 6
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