
.... ...~........ ....... .. .-

• 

• 

• 

MOUND 

Environmental 
Restoration 
Program 

EG&G MOUND-30-03-04-02--96 I I 270022 



• 
0 

1 

2 

• • 
PRS93 

~'(:pi,.,,.,,.,,...~,., 

PUBLIC RELEASE I Available for comments. I Mar. 4, 1996 

FINAL 

FINAL 

Comment period expired. No comments. Recommendation page 
annotated. 

Signature page changed to show correct review period. 

Oct. 10, 1996 

Nov. 19, 1996. 



,. -

Release Block H · 

Potential Release Site 



. ~-
·6, 



. ' ., . 

• MOUND PLANT 

-- ·Release Block H 

Potenti.arRelease s-ite 
/ 

/ 

/ 
/ . 

• 

• 

PRS 93 / 

/ 
/ 

/ 

/. 
/ 

\ . 



• 
.r:\ ;. 

#
~
1
-

-:, 

~;_, 
/ 

.· c·'~ .:a 
"u 

. -
.· ... ~, -

' . 

-: 
.. ·.:.<, .. 

•-"-~~:il; ~ 
'···r

 

~ _,;.2i:;~~tf 
. 

"·~-;:;_.;,:, 
: ~~~.; 

:, 



PRS93 

• PRS WSTOR¥: 

PRS 93 was historically identified as seep 603 and is located on-site, adjacent to the large 
parking lot. 1 The investigation for seeps on the Main Hill was_ initia_ted in !}le sppng of_1986~ _ 

- The investigation stemmed from the discovery of a groundwater seep on the western hillside 
below SW Building. The seep was sampled and a laboratory analysis showed elevated 
concentrations of tritium. A thorough search and sampling program was initiated to find other 
seeps that may exhibit elevated tritium concentrations. Empb_as_is was_placed_on_searching_the 

------

• 

off-site areas along the western and northern plant boundaries. Eight seeps were identified 
including three on-site and five off-site. 

PROCESS DESCRIPTION: 

No radioactive or hazardous waste generating processes are known to have occurred at the 
location of PRS 93. 

CONTAMINATION: 

Tritium was originally detected at low concentrations i.e. in the range of 1 to 3 nCiJL?· 3 Flow 
was intermittent in the past and continues to be even recently. The latest data seems to indicate 
an increase in tritium concentrations but is most likely related to much diminished flow.3

• 
4 

Soil was sampled at seep 603 as part ofOU9, Regional Soils Investigation.5 All radionuclide 
concentrations for seep 603 were at background. All other contaminants at seep 603 are in the 
range of background. Radiological Site Survey data from the vicinity of seep 603 shows a 
maximum concentration ofPu-238 of3.46 pCi/g which is less than Mound's ALARA guidelin~ 
of25 pCi/g. Thorium concentrations were all below the detection limit of2 pCi/g.6 

READING ROOM REFERENCES: 

1) OU9, Site Scoping Report: Volume 12- Site Summary Report, December 1994. (pages 5-7) 
2) Remedial Investigation Plan: Task AL-MD-1, Stage 3, September 1989. (pages 8-9) 
3) OU2, Technical Memorandum 1: Preinvestigation Evaluation ofRemedial Action 

Technologies (PERAT), August 1991. (pages 10-13) 
4) OU2, Technical Memorandum, Characterization of Main Hill Seeps & Foundation Drains, 

February 1995. (pages 14-18) 
5) OU9, Regional Soils Investigation Report, May 1995. (pages 19-29) 
6) OU9, Site Scoping Report: Volume 3- Radiological Site Survey, June 1993. (pages 30-35) 

PREPARED BY: 

Keith McMahan, Member ofEG&G Technical Staff 
• Dan Carfagno, Member ofEG&G Technical Staff 
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.MOUND PLANT 
PRS93 · 

MAIN HILL SEEP- LOCATION 0603 

RECOMMENDATION: 
Potential-Release-Site-(PRS)-93-is-dC$ignated.a.PRS.because.it.is_the.Main.Hill_Seep 
#0603, however, no,processes occur at the offsite location ofPRS 93. Minimal flow 
(0.07 gaVmin) is observed only after major rainfall ~vents and soil concentrations of high 
explosives, inorganics, organics, P AHs, pesticides/PCBs, and radionuclides (mcluding 
tritium) are consistently within the range of background levels, therefore, NO FURTiiER 
ASSESSMENT ofPRS 93 is required. It should also be noted that the Department of · 
Energy (DOE) will continue to monitor~ seeps until the source of contamination has 
been addressed. 

CONCURRENCE: 

DOFJMB: ~~~~ 
Arthur W. Kleinrath, Remedial Project Manager ~ (dat 

USEPA: 3 
(date) 

QEPA: ~ft 
Brian K. ·Nickel, Project Manager ( ate) 

SUMMARY OF COMMENTS AND RESPON~E )s}j t ~I b I I'} t 
Comment period from · - to ~ 
~ No comments were received during the comment period. 

0 Comment responses can be found on page ___ of this package . 
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Document Control No.----

Environmental Restoration Program 

OPERABLE UNIT 9 SITE SCOPING REPORT: 
VOLUME 12- SITE SUMMARY REPORT 

MOUND PLANT 
MIAMISBURG, OHIO 

December 1994 · 

Final 

. U.S. Department of En~rgy .:.. · ·. 
Ohio Field Office 

EG&G Mound Applied Technologies 
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.. · Description oi ~lst~rv ~nd NatJie ot waste H~ridll~g ·. · .. • ...... • < : ••.•. • ••...• · •.•. 
Hiliiirdouii Ccindltlonl end I 

· incidents •...• ·. • .I Environmental Data 

Site Name. · Potimtlai Haiardoui Substances Medhi 
J Analytei* 

No. Location Status Ref Releases. Ref Results Ref 

85 Building 29 Solvent Storage E-8 Inactive Acetone 4 Suspected s 4 1 SGSb 12 
Shed ' Table B.3 

Location 2137 

14 I Table B.9 6 
RSS Location S0275 

86 Building 29 Septic Tank E-9 Historical Actinium-227, Radon-222, Thorium-228, 3. 4, Suspected s I 2 Table 8.9 6 
(Tank 2241 Radium-226 6 4r ISee discussion for Area I 

7 in Ref. 61 

Building 49 Solvent Storage 
I 

87 G-7 Inactive Organic solvents (including trichloroethene, 4 Suspected s 4 No Data 
Shed isopropanol, ethanol, freon-TF, hexane! ·9 I 

88 Tritium in Buried Valley H-4 Historical Tritium 1 Tritium, GW 18 16 Table 8.9 11 
Aquifer 18 historically 

I 
18 

remediated 
I 

89 Test Fire Residual Storage H-7 In service Unexploded detonation devices 4, 5, None Suspected 5 No Data 
I Area 18 I 

90 Site Survey Project G-6 Grounds Thorium 6 Unknown 

I 
14 

i 
Table 6.9 6 

Potential Hot Spot !Appendix E in Ref. 61 
Location S0425 

91 Main Hill Seep 0601 F-5 NA Tritium, VOCs 5. 18 Tritium, VOCs sw 13 3, 4, 5, 1:0. Tables 8.6, B.7, 8.8, 18 

I I 11, 16 .. and 6.9 

92 Main Hill Seep 0602 G-7 NA Tritium, VOCs 5, 18 Tritium, VOCs sw 13 3, 4, 5, 10, Tables 6.6, 6.7, 8.8, 18 I 

I 11, 161 and B.9 
' 

• ~ 93 Main Hill Seep 0603 D-8 NA Tritium, VOCs 5, 18 Tritium, VOCs sw d No Date~ 
I 

94 Main Hill Seep 0604 D-6 NA Tritium, VOCs 5, 18 Tritium, VOCs sw 1~ No Data 

95 Main Hill Seep 0605 D-6 NA Tritium, VOCs 5, 18 Tritium, VOCs sw d 3, 4, 5, 10, Tables 6.6, 8.7, 8.8, 18 
I 11, 16 and 8.9 I 

96 Main Hill Seep 0606 C-7 NA Tritium, VOCs 5, 18 Tritium, VOCs sw d No Data 
'--·· 

d Main Hill Seep 0607 C-7 NA Tritium, VOCs 5, 18 Tritium, VOCs sw 3, 4, 5, 10, Tables 6.6, 6.7, 8.8, 18 

I 11, 16, and 8.9 

Main Hill Seep 0608 D-6 NA Tritium, VOCs 5, 18 Tritium, VOCs sw d 3, 4, 5, 10, Tables 8.6, 8.7, 8.8, 18 

I 11, 16 and 8.9 
I 

I 

(C : ' A.1·1C' 

0> 
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I 
1 • Soil Gas Survey - Freon 1 1. Freon 113, Trans-1.2-Dichloroethylene, Cis· 1 .2-Dichloroethylene, 1.1, 1-Trichloroethane. Perchloroethylene, Trichloroethylene, Toluene 
2 ·Gamma Spectroscopy· Thorium-228, ·230, Cobalt-60, Cesium-137, Radium-224, ·226, -228, Amerfcium-241, Actinium-227, Bismuth-207, Blsmuth·l10m, Potasslum-40 
3 ·Target Analyte list I 
4 • Target Compound List IVOCI ' 
5 • Target Compound list ISVOCI 
6 • Target Compound list !Pesticides/Polychlorinated Biphenyl! 
7 · Dioxins/Furans 
8- Extractable Petroleum Hydrocarbons CEPHI/Total Petroleum Hydrocarbons (TPH) 
9 ·lithium 
10 • Nitrate/Nitrite 
11 • Chloride · 
1 2 • Explosives 
13 • Plutonium-238 
14 • Plutonium-238, Thorium-232 
15 • Cobalt-60. Ceslum-137, Radium-226, Americlum-241 

· 16 ·Tritium 

Reference list 

1. DOE 1986 
2. DOE 1992a 
3. DOE 1992c 
4. DOE 1993a 
5. EPA 1988a 
6. DOE 1993d 
7. DOE 1993c 
8. DOE 1992d 
9. Fentiman 1990 
10. DOE 19921 
11. Styron and Meyer 1981 
12. DOE 1993b 
13. DOE 1993d 
14. DOE 1991b 
15. Halford 1990 
16. DOE 1993e 
17. DOE 1990 
18. DOE 1992a 
19. Rogers 1975 
20. DOE 1992h 
21 . Dames and Moore 1976a, b 
22. DOE 19921 
23. DOE 1992) 
24. DOE 1994 
25. EG&G 1994 

~ 
co co 
...... 

• 
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ENVIRONMENTAL RESTORATION PROGRAM 

REMEDIAL INVESTIGATION PLAN 

, TASKAL-MD-1, STAGE31NVESTIGATION 

MOUND PLANT 

AREA B AND THE MAIN HILL SEEPS: 

INSTALLATION GROUNDWATER 

SAMPLING PLAN 

September 1989 

DEPARTMENT OF ENERGY 

ALBUQUERQU~ OPERATIONS OFFICE 

ENVIRONMENT AND HEALTH DIVISION 

ER PROGRAM PROJECT GROUP 

DRAFT (REVISION 2) 
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Table VIII. Tritium Values from June 1987 to January 1988 

Station 

Mound Plan~ 

Draft (Revision 2) 

Maximum Minimum 

Remedial Investigation Plan: Tulr. AL-MD-1, Sta; 

September 1989 

Average 

59 
85 
41 

0.4 
70 
42 
68 

7 
5 

188 
1 
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'~--Qate 712 

1""- 3.7 

2189, 3.9 

3189 ~ 3.7 

4189 ~3 
5/89 ~ 
6/89 2.8' 

7/89 3.5 

Table 11.4. Monthly Averages of Tritium (nCi/U 
a 

from January 1989 through July 1990 

Samale Location 

713 714 601 602/ :'603"'1 I\ 605 

20 383 227 ~ "'2:2-/ \.sa 
19 393 258 /13 1iid \3 

1607 424 395~ 11 'iT7l a\ 
565 410 2'*' 11 1:s1 67\ 

427 478 Aos 10 :,gl 59 \. 

233 309 ~ 170 13 -~~ 73 ' ,443 49~ 196 18 ·;;.;1 69 

_II 
606 607ll 
25 32/ I 
16 21 
18 I I -

15 Is 
18 /28 

27 I 31 

\ - , 
36 

8/89 3:1 -~ ~ 220 - -...:.:_ .. 87 -~- -J 36 

9/89 3.2 507, l/ 447 190 29 --..;:--) 67 ~/ 
10/89 2.9 260 ~ ~484 152 - -~:· 68 v 
11189 3.8 3~ ~ 159 24 ~~co:> 92 ~\. 
12189 - .Ate 481 "- 103 - --·:./ 110 1- \. -
01190 3.6 ~ 60 280 ~ 138 19 109' 92 / -
02190 3, 315 222 '2 21 --. 87 15 

03/90 _.A'.3 335 281 106"- 28 -·-,! 72 J 12' 

04/90 ~ 3.5 488 330 . 119 .... '- - - 7sL_ 18 

OS/., 3.4 530 229 111 ~ - ~ 25 

~90 4.4 302 291 132 ~ -.. . 
/53 -

" 07/90 28 ' 

.. 
'( 3.6 335 307 128 - 63 -

f"-. Sample Location 

~ 608 721 722 723 724 725 728 727 

1/89, 37 14 19 17 6.8 4.5 10 538 

2189 ~6 11 20 17 6.9 4.6 8.9 ~ 
3/89 ~ 24 18 16 11 5.4 7.8 ~~693 
4/89 29 ~5 18 12 5.4 5.3 ~ 636 

5/89 30 -39"' 20 18 5.5 ~ 8.2 439 

6189. 27 39 ~ 15 5.5 

7/89 26 48 

8/89 30 44 

9189 30 25 

10/89 28 12 

11/89 32 10 

12189 - 6.5 ~ 
,. 

01190 - fi 
02190 - ~ ~ 12 

03/90 / 12 

04/90 V·- 20 

05190/ - 22 

~ - • 29 

/07/90 - 28 . 
a 

Analyses by Mound Plant personnel 

Mound Plant. ER Program 
rlavision 0 

32"... 19 _j,!t' 
28 ~15~ 

,. 
7.0 

28 ~ 5.7 

35 ~ 
~ 18 ~5.2 

A' 16 ~ 
39 20 6.0 

35 - 5.5 

28 - 5.1 

26 - 4.8 

28 - 4.7 

25 - 4.9 

80 - 5.1 

253 - 4.6 

0. U. 2. Main Hill, PERAT 
August 1991 

..,~4.0 7.6 461 

5.8 9.7 526 

5.3 11 545 

5.5 9.4 444 

5.0 13 512 

6.2 8.8 396 

""""' ........ 5.8 80 439 

~ 72 363 

5.3 
..... 
,8.9 301 

6.1 ~ 380 

5.9 9.3 ~ 
5.2 8.0 450~ 
5.1 7.2 574 

4.9 7.4 449 

37 I 
41 

35 

33 

24 

\. 21 

\26 

\;_ I 
1\ I 
22\. I 
24 ~ 

~,. 

/I ,. 
I 

" ' 
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Table 11.7. Uranium and Tritium Concentrations in Groundwater 
From Seeps and 0700 Series Location~8 

Sample Location U-233 + U-234 U-238 U-233 + U-234 Hl 

Date (pCi/LI (pCilll U-238 (nCi/LI 
!pCi/LI 

Main Hill Seeps 

03/20/88 0601 18.77 0.24 78.2 497 

01/23/88 0601 15.75 0.15 105 700 

--02/02/88- 060-1-- --5~14- 0;-28 lS-;-4-- --1-n--

03/07/88 0602 117 1.19 o.-98 1 1 

02/05/88 0603 0.78 0.26 3.0 2 

04/11/88 0605 0.56 0.20 2.8 74 

03/07/88 0606 0.17 0.04 4.3 14 

01/27/88 0607 0.81 0.29 2.8 62 

02/01/88 0607 0.22 0.09 2.4 15 

02/12/88 0607 0.33 0.17 1.9 76 

04/14/88 0607 0.48 0.2 2.4 56 

04/15/88 0607 0.68 0.05 13.6 56 

01/21/88 0608 1.52 0.34 4.5 38 

Building SW Groundwater Capture System 

03/23/88 0713 105.2 2.6 40.4 51 

02/01/88 0714 7.68 0.41 18.7 249 

03/17/88 0727 2.13 0.17 12.5 1,095 

Groundwater Intercepter Trench 

03/02/88 0712 1.69 0.21 8.0 5 

01/27/88 0712 1.19 0.55 2.2 4 

03/16/88 0712 1.15 0.74 1.6 5 

Groundwater Monitoring Pits 

03/04/88 0721 1.37 0.42 3.3 10 

02/03/88 0722 1.01 0.21 4.8 21 

03/07/88 0724 0.85 0.35 2.4 8 

03/28/88 0725 0.76 0.39 2.5 3 

03/22/88 0726 1.51 0.46 3.3 9 

01/21/88 0726 0.47 0.28 1.7 526 
a 

H3 (ranggl 
(nCi/LI 

172-700 

172-700 

-1-72~700 

7-17 

1-3 

.:S~·ll ~ 

7-35 

15-76 

f5-76 · 

15-76 

i 5-76 

15-76 

24·43 

33-949 

134-523 

9-1,095 

3-7 

3-7 

3-7 

4-64 

15-44" 

5-8 

2-7 

6-682 

6-682 

b Analyses by Mound Plant. 
The range in concentations for all samples collected from January 1988 to May 1988 at the listed 
location . 

Mound Plant, ER Program 
Revision 0 

0. U. 2, Main Hill, PERAT 
August 1991 

- -

~~ 

.. ,, 
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Table V.1. Seep Monitoring Results 

~ 

~No . Date pH Conductivity Temperature Fl~;t' 
(Jl.mhos/cm) eF) (gp 

0601 ' 6/6/94 7.45 1710 58.5 fi.o8 

.. ~94 7.43 1570 58.9 v 1.50 .. 
-- ·.···· . .. 

.·. -· ... . . 

. 6/9/~ sa. 57 
.. 

7.30 1610 0.39 .. 

6/14/94 ' 7.20 1776 -;,ii{s 0.98 
... 

-. -· . 

6/22/94 1"'-7.10. ··•1810 /. 60.2 1.80 
-

- 6/2:1/94 ~ 1560./ 61.1 .•.. 3.60 
.. 

6/28/94 . 7.19'"" ~.P· 60.8 2.16 

6/30/94 7.20 / ~80 60.5 1.80 

0602 
.. 

6/6/94 ¢ ·1~ 61.9 1.80 

6{7/94 /7.77 . '1283 "' -..... 61.2 2.0 

6/9/94 / 7.65 1270 " 59.8 1.80 

6/14/g/' 7.81 6420 ~ 1.80 

1~94 7.40 2140 64.8" 0.30 

v 6/27/94 7.49 2390 64.0 

6/28/94 7.30 2340 64.6 

6/30/94. 7.32 2110 65.2 

0603 !I 6/6/94 }';' . -··-· c Dry ; N/A . -··-···· N/A-. 

6{7/94 Dry N/A N/A 

6/9/94 Dry N/A N/A 

6/14/94 Dry N/A N/A 

6/22/94 Dry N/A N/A 

6/27/94 7.55 5910 63.6 

6/28/94 Dry NIA N/A 

6/30/94 Dry N/A N/A 
~10605 6/6/94 N/A N/A N/A ............... .... . .. 7.5 3390 60.5_,-·vr~ 

6/9/94 
............ 
~ 3410 ~5 

6/14/94 Dry 
........ ~ ~ N/A 
~ 

6/22/94 ~~ 3170 ............... ~ . 66.0 

6/27/94 -"" ~7.69 2900 ~ 
~ -~,., 

~ 6/30/94 

Mound Plant. ER Program 
(Revision 0) 
509G~ 

7.90.- 3010 

7.92 3000 

RVFS, CU-2. Technical Memorandum 
Characterization of Main Hill Seeps & Foundation Drains 

August 1994 

63.5 

63.6 

'0.42 

~ 
0.25~ 

N/A: 

N/A 

N/A 

N/A 

N/A 

0.07 

N/A 

N/A 

N/A . .......,.,. 
~ 0.012 

0.004 

N/A 

0.003 

0.018 

~007 
0.0~ 
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-recorded-at-tw 

falls for a giv day the gauge r~vrlct 

rds the am nt in inches (AQ ndbc B). 

representativ of only the fo dation 

in Table V.2 d graphed ve us rainfall 

Mound Plant, ER Program 
(Revision 0) 

. RVFS, OU-2, Technical Memorandum 
Characterization of Main Hill Seeps & Foundation Drains 

February 1995 ~-:56-F Page 16 



r Table V.3. Summary of Seep Sampling Results 

r 
• . 
.... 

. ;.;. - . -~:~~ .. ~~\::-~· 
.• .. 

····-.. :-. 

~ . . 

.----~--

- . . .. -~~ :-::.:. 
·- '•' 

.. . ~- ::_ .. ... 

·- -.· 

fff!J• 
••••••• • 

• 

• 
{l.iJ • 

Seep Average pH 
No. pH Range 

0601. 7Zl 7.1~7.45 
.. 

0602 7.60 7.3~.08 
. . 

······-~ ~1.5§.~ 1~r.ss 0603'· .. -- • ..:w.: 

o604i- -. 7.7-1-.:. -7.3~7.91 
0605 

0606. 7.39 7.1~7.64 

0607 .. 7.46 7.35-7.64 
. . 

0608 7.35 6.79-7.63 

0625 7.70 7.56-7.75 

Mound Plant, ER Program 
(Revision 0) 
~· 

Average Conductivity Average Temp 
Conductivity Range Temp Range 
(~mhOS/em) (~mhOS/em) rF) rF) 
1700 .1560-1810 59.9 58.5-61.1 . 
2398 1227-6420 63.0 59.8-65.2 

.-;::5910:~~~ '1~1()§9.10·. ·?·63.6 .,,., 63.~6 

-3141-·-. -29Q0.3410- -62.3- 59.~6.0 

3872 3530-41.20 64.1 61.5-65.6 

3895 3580-4140 55.0 S:3.6-56.1 

2068 2000-2240 59.5 57.1-62.3 

1235 1190-1270 62.7 62.3-63.5 

I • 

RI/FS, OU-2. Technical Memorandum 
Characterization of· Main Hill Seeps & Foundation Drains 

August 1994 

Average Flow Range 
Flow (gpm) 

(gpm) 

1.66 0.39-3.60 
-

1.08 0.25--2.0 

'"~· 0.07 ;.,.:.;(c . :,:,~::&P.07/ ~ 
-·~-0.008...:.. -~0.~.018 

.. 

.. 

0.007 0.()()()(H).013 

1.6 0.45~2.70 

0.06 0.054-0.070 

0.096 0.09-0.102 

• 

Page 17 



• 

eginning of 

nbuted to the 

• 
" ----•-Fiow-from.S8ep.0603,-loCated.oothe.eastem.tullside.above.the.lower-parkir_lg.lot,.was.observed()n.Jy-once;,~-•-----

during the field reco~. A le~gth .of pipe was already installed at ·this seep from a previous 
• ~--- • . • - -·l"" ·- • • ·- • : : • 

monitoring effort. ··The flow was observed after· an rainfall ·event of 1.37 inches and for only the one site .. 
. . . . . . - . - . . t:~ 

reconnaisSance; the measured flow wa8 0.07 ·gpm Specific cand~ctivity. pH. and temperature averaged: 
:• .. · ··.·. . . . . .... . 

5,910 p.mhos, 7.55 and 63.SOF; respectiVely (Table V.3). J; -

Se~604/0605, cated on northern hillsi was considered two separate seeps un . isturbed 

~ng vegeta · n removal ong the Mound fence. As a resutt..Pf"t'he fencing activit" , the seep did 

not flow fo everal m ths and when s page did reappear ~ only at a singl . o~ation. The seep 

flows at n averag te of 0.008 gp I and was dry durin_ .. n~ monitoring eve. . Specifi/con ivity, 

pH, d tempe ture averaged 3 ~5 JJ.mhos, 7.71, an , 2.3°F, respective able V.3). 
. ~-

eep 06 is located on (northern hHJside b. · een seeps 0604 60s and 0607,~e uphill side of 

an ol roadway cut;.;· . seep was fitted w· a length of pip after a srall r:/~oir was dug into 

ro way cut. This ep also flows at average rate of .008 gpm. Sp. ific conductivity, , and 

mperature avef19ed 3872 ~mhos, .39, and 64.1'F: \ spectively (T:~1 <3). / 

Seep 0607, so located on th northern hillsid is fitted with a r~c'~~ly upgraded ~matic sampling 

station. en monitoring ~began, water ~ the seep w~)~~king around th,~~eir outlet, there 
. /· !7 

of pipe was in ailed downgrad· nt of the seep to ,capture the full aiJT()unt of flow. 
_/ :t /' J(/ 

mo oring events t~. leak was rep~· d and monitoriry/was conducte~/fthe weir outf .. This may 

plain the increa E';! in the flow fr the beginning to1:the end of the "lPnth with a;z;av ·age flow of 1.6 
y ; .t/ 

pm. Specific onductivity, p . V~md temperature ~~raged 3,895 JJ.mhOS, 7.46, an. ··s.OOF, respectiv . ' J j' &' 

(fable V.3). .. ,·' ;~". I· h .. o / · 

I . A ' 

w from seep . 08 is from a few dis./rete locations ,~e far east~ /end of the rai'/ d cut along 

th . northern hillsi . The reservoir wa~cated in the a a with the hi est visible flow Jj all the discre~ 
eeps. The fl averaged 0.06 gprj with specific nductance, , and temror'!lt.t: ::~veraaina.£sa 

J.lmhos, 7.3 , and 59.5°F, respectively (Table V.3). 

Mound Plant. ER Program 
(Revision 0) 
$09o02·*F 

RVFS, OU-2. T eehnieal Memorandum 
Characterization of Main Hill Seeps & Foundation Drains 
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9 FSP, with the following exceptions. The FSP 
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2.3.3. Soil and Water Sampling at the Main Hill Seeos 
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, ith one exception e FSP indicated that eight 

, 606, 607, 608) shou. r ~~led. Upon_- on of the 
.p-

near the histori 

ater samples wer 

cal parameters as described above . 

JSted in Section 2.~ 
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••• • • APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

~iAi"N iiiU.:si::Er iooj .... ·- .. , .. ·- ---- r- --· . ...... ~31~~--1 
SlllOl SlllOl 

902-SltlOI 902-SlUOl 901-SlllOI 
11448l.D REG 114484.0 REG ......... c • ·- ---6/i~-

---~·~:-- 6111194 -· ··--·-.... ···~· -------:- --::::-·· -- ----
Result Val Result Val Result Val ----- ----r---------

Volatile Organics · llnib --
Acetone UGIKG 13U 13 u 12 u I 
Acetonitrile UGIKG 126 u mu 120 u 
Acrylonitrile UGIKG- -----m u 133 u 120 u 
Benzene UGIKG 13 u 13 u 12 u 
Bromodichloromc::thanc UGIKG --13u ll u ll u 
Bromororm UGIKG 13 u 13 u 12 u 
Bromomethane UGIKG 13 UJ 13 UJ 12 UJ 
2-Butanonc UGIKG 

- nu 13 u 12U 
Carbon Disulfide IIGIKG 

- IJU llU 12 u 
Carbon Tetrachloride UGIKG ll u 13 u 12 u -Chlorobcnzcne UGIKG llU IJU 12 u 
Chlorodibromomcthanc UGIKG 

. 
llU llU ll u 

Chlorocthanc - -UGiKG- ---13U 13 u 12 u 
Chlorororm \10/KG- --llU ll u 12 .-1--
Chloromethane ·uoii<<r --IJU ll u--- ---,:z u---
1,1-Dichlorocthanc UGIKG- ll u 13 u ll u 
I ,2-Dichlorocthanc UGIKG. ll u 13 u Ji u---
I,I·Dichlorocthene IJG/KG. ---,) u 13 u 12 -u--
1,2-Dichlorocthcne lio/i<<f 2S u 21 ll 24 u---
!.2-DichloroeroEnc ·uaiKG- 1J u 13 u 12 u---
cis-1,l·Dichlorol!!oe!ne -UG/KG ll u ll u ll u---
tr:tns-1 ,3-Diehlorol!!~~-- -iiGtKG 13 u .. j u 12 -u--
!!2-Dicthrtbenzenc ·iiwttcf --is u -27 u . 24 ,-~---

Ethrlbcnzcne "ii(jii(i.i. --13 ~-~-- ---Ji u--· --,2 u--
Hexane iJoiRo ---,-) u- ---13 u-- --. i2 u--
2-Hexanonc UGIKG 13 u 13 u 12 -u--
lodomcthanc -~ ll u JlU 12 u 
4-Methll-2-~nlanonc UGIKH --IJU 13U t2 u---
Methylene Chloride UGIKG 3 J 13 u ---.2 u---. 
Styrene UGtKG- 13U 13 u ll -u--

-I, I ,2,2-Tctrac:hlorocthanc UGIKG 13U 13 u 12 u 
Tctrachlorocthcnc UGIKG nu 13 u 12 u 
Toluene UGIKG IJU 13 u 12 u---
1,1,1· Trichloroethane UO/KO 

-
13U 13U li -u--

I, 1,2· Trichloroethane ·uati<u· JlU IJU 12 -~~--

Trichlorocthcnc -UGIKG- llU 
llU ___ l---7- u---

f-----1~ Trichlorotrifluorocthanc UGIKO 13 u 13U 12 u---
Vinyl Acetate -UGIKG- 13 u ll u 12 -u--
Vinyl Chloride UGIKG 13U 13 u 12 u 
X~lcne, Total lJGIKG 2S lJ 27 II 24 -u--
Tentatively ldc::nti lied Compounds I -----
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• • APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MAIN lULL SEEP 603 I I I 
SlllOI SlllOI SlllOI 

901-SlllOI 901-SlllOI 901-SlllOI 
A05011l6.D REG A06011l7.D REG A07011l8.D REG 

6/11/94 6/11/94 6111/94 
Result Val Result Val Result V~tl 

Semi-volatile Organics Units 
Accnaphlhcnc UO/KO 420 u 440 u 400 u 
Acenaphthylene UO/KO 420 u 440 u 400 u 

!Anthracene UO/KO 420 u 440 u 400 ll 
'Benzo( a )anthracene UO/KO 420 ll 440 u Sl J 
Benzo(a)pyrcne UO/KO 420 u 440 u 61 J 
Benzo(b)fluoranthene UO/KG 420 lJ 440 u 64 J 
Benzo(!!,h,i)~!}:lene UG/KG 420 lJ 440 u 400 lJ 
Benzo(k)fluoranthene UG/KG 420 ll 440 u 76 J 
Benzoic Acid UG/KG 2100 ll 2200 u 2000 ll 
Benzyl Alcohol ··uG/KG- --420 ii 440 u -~ u---
2-Bcnzyi-4-Chlorophcnol 110/KG ~II 440 u 400 u 
bis(2-Chlorocthoxy)methane -lJGii<Q- 420 II --4-40U 400 o--

-
bis(2-Chlorocthrl)cther UG/KG 420 II 440 ll 400 II 
bis(2-Ethrlhexll)phthalatc iirui<C.- ---420 iif _____ --4-40 ii-J-- ·--4iiii l_IJ ___ , 

4-Dromoehenll-ehenllcthcr · i.iaii<a --···4fli ii"-- ---440 
if _____ 

-· -·4oii i.i- --·-
Butylbcnzylphthalate UG/KG 

-
420 ii 440 ll --400 ll 

Carbazole 110/KO 420 u 440 u 400 lJ 
4-Chloro-3-mcthylphcnol .. UG/KO ~ll 440 u --400 II 

4-Chloroaniline UG/KO 420 ll 440 u 400 u 
2-Chloronaphthalenc UG/KO 420 ll 440 u 400 u 
2-Chloroehenol liG/KG 420 u 440 u 400 ll 
4-ChlorophcnyJ.phcnylcthcr UO/KO 420 u 440 u ----;roo ll 
Ch!}:senc UO/KG 420 u 440 u 94 J 
Di-n-butyl~hthalatc liG/KG 420 II 440 u 400 ll 
Di-n-octlll!hlhalate -liG/KG. --4fri ii ___ 

--4-40 
l_J ___ 

--400 i]---

Oibcnzo(a,h)anthraccne -UOIKG- --42o u 440 
_u ___ 

--4-00 ~-,--

Oibcnzofuran UG/KO 420 II 440 u 400 u 
1,2-Dichlorobcnzcne UG/KO 420 lJ 440 u 400 u 
i ,3-Dichlorobcnzcne liG/KG --420 ll 440 ll 400 l-J--

1,4-Dichlorobcnzenc UO/KO 420 lJ 440 u 400 u 
3,3'-Dichlorobcnzidinc UGIKO 420 u 440 u 400 u 
2,4-Dichlorophenol 110/KG 420 lJ 440 lJ 400 lJ 
Dicthylphthalatc lJG/KG . --42o if 440 u--- --4iiii u---
2,4-Dimethylphcnol UG/KG 420 lJ 440 u 400 u 
Dimcthll~hthalatc UG/KG 420 II 440 lJ 400 -LJ--

4,6-Dinitro-2-mcthlll!hcnol "(JO/KG 1000 lJ 1100 u 960 u 
2,4-Dinitrophcnol 110/KG ---1000 ll 1100 u 960 -u--
2,4-Dinitrotolucnc UG/KG 420 ll 440 ll . -----;j(iii l_J ___ 

2,6-Dinitrotoluenc UO/KG 420 ll 440 u· 400 u---
-

Fluoranthcnc IIG/KG 49 J 64 J 140 J 
Fluorene ·uotKo- --420 if ___ --440 ,,-- ---4iiii i,---
Hcxachlorobcnzcnc UO/KG 420 u 440 u ~ -u--
Hcxachlorobutadiene UOIKG 420 ll 440 u 400 ll 
llcxachlorocyclopcntadicnc UG/KG 420 lJ 440 -u--~ 

l_J ___ 

llcxachlorocthanc UG/KG 420 tJ 440 u 400 u 
!ndcno( 1,2,3--c,d)prrcnc -liG/KG --;mill 440 u --43 r-------- ---- -- -·--- ---- -----
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• APPENDIX E.J MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MAIN IIILL SEEP 603 I I 1 
SJIJOI SJ1301 SJJJOI 

901-SJIJOI 90l-SJ1JOI 901-SJJJOI 
AOSOI J36.D REG A0601137.D REG A0701 IJS.D REG 

. ·--6iiil94-- 6111/94 6iitl94 
Result Val Ruult I Val aesult rvai 

Units 

ff" IIGIKG 420 ll 440 u 
110/KG 420 IJ 440 u 'Oofi 
UGIKG 420 u 440 u --o-ofi 
UGIKG ---will 440 ll oo TI 

Semi-volatile Organics 
lsophorone 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
N-Nitroso-di-n-propylamine _ UGIKG .. -~ ~!. ___ ~~ U _____ 4~ ~ 
N-Nitrosodiphenylamine IIGIKG 420 U · 440 U 400 U 
Naphthalene IJG/KG 420 U 440 U --400 U 
2-Nitroaniline J!Si!~Q. -~ !:!_---~~ U __ . __ ~ ~ 
J-Nitroaniline IIG/KG 1000 II 1100 U 960 II 

1
4-Nitroaniline ~!!<'JIKG:· --1000 U--- ---1100 l-~--- 960 !!__ 

!Nitrobenzene IIG/KG 420 II 440 U 400 U 
12-Nitrophenol llGIK'! -- 420 U 440 U · --400 U 
4-Nitrophenol __ !!QIKG ___ I~!! ______ 110~ !_! ___ ·--~~ U---~~l 
2,2'-oxybis(J-Chloropropane) _IIG/KCl ____ 420 !! _____ 4~ _11 __ -~ ~---

IPentachlorophcnol _IJGIKG ___ 1000 !! __ ___!!~ U 960 U 
1 

Phellllnthrene IJG/KG 420 II 440 IJ 43 J 
(henol ·uGii<o --wi u 440 u · --4'00 u 
Pyrcne .. !!GIKG _ ~ !_.1 51_! _____ ! !~ !.------1 
1,2,4-Trichlorobcnzene IJG/KG 420 II 440 ll 400 ll 

12.4,5-Tricblorophenol .. UG/KO.. 1000 u 1100 -u--· -·-%o u 
1 

12.4,6-Trichlorophenol UGIKG 420 U 440 U 400 !!_ 
LTentatively Identified Compounds 29 27 28 
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• APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MAIN DILL SEEP 60J I I I 
S31JOI S3UOI SJ2301 

901-SJIJOI 901-531301 901-Sl1301 
36433-01 REG 36433-0lDL Dll. ~~l-01REG 

611li9_4 __ ---"6tll~ 6/11/94 
Resull Val Result Val Result Val 

-
Pesticides and PCD1 Units 
Aldrin UGIKG 0.43 u 9 UJ 3.1 J -
alpha-DJIC UG/KG 0.43 u 9UJ I.BU 
alpha-Chlordane UGIKG O.S4 J 10 J io 
Aroclor 1232 ·uaiKG- a.3 u 180 UJ 3s iJ 
Aroclor-1016 lJG/KG a.3 u --liiii UJ 35 u 
Aroclor-1221 -Uaiiffi- 17 u 360 UJ 71 u 
Aroclor-1242 UGIKG a.3 u lao UJ 3S U 
Aroclor-124a UG/KG a.3 u ISO UJ 3S U 
Aroclor-12S4 UGIKG 3.7 J lao UJ 3S U 
Aroclor-1260 UG/KG a.3 u lao UJ 35 u 
bcta-DHC UG/KG ---o:43 u 9UJ l.ii u 
4,4'-DDD UG/KG 0.83 u Ia UJ fs u 
4,4'-DDE UG/KG o.a3 u Ia UJ 3.S U 
4,4'-DDT UG/KG 0.83 u Iii UJ 3.S U 
deha-DIIC UGIKG 0.43 u 9 UJ t.a u 
Dieldrin UG/KG 10 ISO J 140 
Endosulfan I llGIKG 0.43 u 9 UJ I. a lJ 
Endosulran II UG/KG- ----o:iJ -UJ--~s UJ 3:s lJJ 
Endosulfan Sulfate UG/KG 0.83 u --is UJ 3.5 u 
Endrin UG/KG o.a3 u Ia UJ 3.S U 
Endrin Aldehyde UG/KG 0.83 u IS UJ 3.S U 
Endrin Ketone UG/KG ---o.83u IS UJ 3.S U 
lgamma-DHC (Lindane) UGtKG 0.43 u 9 UJ t.a u 
gamma-Chlordane UG/KG 

-
0.42 J 7.4 J 7.4 

llcptachlor UG/KG 0.43 u 9 UJ I.Bll -
lleptachlor Epoxide UG/KG 0.43 u 9 UJ 2.2 J 
Jp,p'-Methoxychlor UGIKG 4.3 UJ 90 UJ Ia UJ 
Toxaphene lJG/KG 43 u 900 UJ laO u 

• 
I 

I I 
SJ3301 I 833301, 

901-533301 I 901-533301 
36433-0lDL DIU 36433-03 REG 

6/ll/94 ! 6/ll/94: 
Result Val! Result \'a I 

I 
I 

1.6 UJ I o.n J 
1.6 UJ I 0.41 u 
1.6 J I 1.2 ,-.--
32 UJ I au 
32 UJ I au 
64 UJ I 16 u 
32 UJ I au 
32 UJ I au 
32 UJ I au 
32 UJ I au---

1.6 UJ I 0.41 u 
3.2 UJ I 0.8 u 
3.2 UJ ; o.a u 
3.2 UJ I o.a u ' 
1.6 UJ I 0.41 u 
46 J I 29 ' 
1.6 UJ I 0.41 lJ 
3.2 u-,--1 --o-.8 u,--
3.2 UJ I 0.8 lJ 
3.2 UJ I o.a o·--· 
3.2 UJ I o.a u 
3.2 UJ I o.s u 
1.6 UJ I 0.41 u 
I.)J I I 
1.6 llJ I 0.41 ll' 

1.6 UJ I 0.53 J---

16 UJ I 4.1 UJ 
160 UJ I 41 u 

I 
I 
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• APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MAIN IIILL SEEP 603 I 
SlllOl S32301 SllJOl 

902-S31l01 902-S32J01 902-SlllOl 

··f----
3643501 REG 3643502 REG 3643503,_~ 

61lli94 6/ll/94 6/ll/94 
ltesull Val Resull Val Rcsull Val ----

lnorganics Units 
Aluminum MGIKG 13100 IJ500 11700 
Antimony MG/KG 0.78 R 0.83 R 0.74 R 
Arsenic MG/KG sii 10.9 10.3 
Oarium 

.... 
. MGIKG ···-·cos --"f49 ---.-42 ---

Oeryllium MGIKG 0.75 0.89 0.67 ---
Dismuth MG/KG 58.6 48.9 52.1 
Cadmium ·"MaiKcf --o-.58 u ~! -~~--- --o~5s iJ . 
Calcium ·Mati<C. ---u:iiio j--- 18800 .-- -63500 

J ___ , 

Chnimium 
-····· .Miiti<a· --·---.-9.ii ---.-8-:-6 . ---.-4:7 

Cobalt MGIIW --iii ---- --9-.8 ---9:; 

Co~r "Mcf1Kf. ···-2i.6 
----

--2-.:8 --22:1 
~~nide MGiRo --·-jj 

~;?~ -·-o:i. ll--
·"MaiKa· ~600 --- 1----- --isfoo Iron 34700 

l.ead .MG/KG. -~6 19.7 ---- ---.-9.7 
~aHncsium . MG/KG 78iii 7160 187iiii 
Man11ancsc .MG/KG. --c;i.ii 1200 743 ·---
Mereu!! MGlKG --o.l3 u 0.13 u---- ---012 ~~---
Nickel MG/KG 22.8 20.3 23.4 
Potassium MGIKG 161iii 956 ll60 ---
Selenium MG/KG O.Sl UJ o.n UJ 0.48 U-J--

Silver .. MGIKG --fi ll l.lU 1.2 ll 
Sodium MG/KG 2240 J 2670 J 1420 J---

Thallium MG/KG 0.91 u 0.96 u 0.86 u 
Vanadium .MG/KG 21.7 27.9 20.8 

~- I\1Giim" 66.6 75.8 66.3 ---------- ---



"t1 
IU 
co 
CD 
1\) 
-....J 

:o::; 
c-o 0 :s. c 
~-a 
g "tt 

0~ 

~ 
~ 
'~ 
3 

~-
~ 

'TI ~. n o 
O'jg 
2 -
~~ 
-"' \0-
\0::t 
v.< 

a 
r:. 
'§ 
r:. g 

•• • APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MAiifiiii.L sfiP6til ___ ......... - ..... ---, I ~.J 
SJIJOI SJlJOl SllJOI 

902-SliJOI 901-SUJOI 901-SllJOl ------ 036434-0001-SA 0364l4000lSA REG Ol64l4000lSA REG 
6/ll/94 6/11194 6111194 

Result Val Result VII Res~il- Val 

Anions llnils 
Chloride .MGIK<r -·-nso --- --noo --- ---m ---
Fluoride MOIKG -u ---n -----T9 ---
NitralciNitrite (NOJIN02-N) MOIKG 

- 9 2.4 tf16 ---
Sui rate MG!KG ---,22 ---u.l 10'1 ---

-- ---
--- --- --··~· ---- --·-·· .. ----

- SlllOI Slllot SlllOI ----- ----,oz.smo-. - ~~smOI- --9iiz::smo.-
REG-.-- OJ6434000lSA REG Ol64l40003SA REG 

6/ll/94 61l1J!!:- --::-I-::-·~~·~ ---- Result Val Result Val ~!!. .. -.Y!!_ --------
l\llsctllaneoua Units 
Cation Exchange Capacity as Na MEQ/100 12.j ---Pll UNITS ·-n 7.9 --r.4 
Total Organic Carbon 

.. 
% ---ui'J 2.1667 1.3 
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• APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MAIN JIJI.L SEEP 603 
SlllOJ 

. -·· ··-· ··--·-··. --. ····---- ·--- ·--9o2:siljoi·- · 
Ol6434000JS~ 

6121/94 
Result Val : 

EXPLOSIVES Units 
2-Amino-4,6-dinitrotoluene U0/0 0.32 u 
1,3-Dinitrobenzcne UG/0 0.32 IJ 
2:4:ninitrotoluene IJG/0 0.32 II 
2,6-Dinitrotolucnc UG/0 0.33 IJ 
IIMX UG/0 2.8 u 
Nitrobenzene IJ0/0 0.33 IJ 
PETN IJG/G 1.3 II 
iimc ·---. 110/G I-'--/~ il .. rffivL IJG/0 0.82 II 
i }). Trinitrobenzcne UG/0 

0.321_1 ___ 

~~.6-Trinitrotoluene IJG/0 0.32 -~~--· 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MAIN.IIILLSEEP 603 

Radiological 
Am-241 
Di-207 
Oi-210m 
Co-60 
Cs-137 
K-40 
Pu-238 
Pu-2l91240 
i'u-242 
Ra-226 
Sr·90 
Th-228 
Th-230 
·ih-232 
Tritium 
U-234 
U-235 
iJ-238 

I I I I 
SlllOl SlllOI 

901-SlllOI 90!-SllJOt 
3128673 REG 3118674 REG 

34506 34506 
Result UNC Val Result liNC Val 

UnltJ 
PCI/0 0.108 NA u 0.08S4 NA u 
PCJIO 0.02.57 NA u 0.0191 NA u 
PCJIO 0.0293 NA u 0.0221 NA u 
PC I/O 0.030S NA lJ 0.0247 NA u 
PC I/O 0.202 0.0344 0.238 0.0323 
PC I/O 21 2.24 14.3 l.Sl 
PC I/O 0.2S9 O.OSI7 J 0.0461 0.02SI J 
PC I/O 0.0328 0.0161 J 0.00629 0.00731 J 
PC I/O 0.012S 0.00895 J O.OIS4 NA UJ 
PC I/O 2.29 0.636 l.I.S O.S7S 
PCI/0 0.492 NA u O.S37 NA u 
PCI/0 0.82i 0.13S 0.818 0.132 
PCIIG 1.08 0.166 1.6 0.228 
PC JIG 0.718 -oTH ---- ---"D.71 0.123 
PC JIG o.11s lf.ii6iii IR 0.17 0.0868 R 
PCIIO 0.809 O.IS9 0.772 0.138 
PCIIO 0.0399 ND u 0.042 0.0238 
PCIIG 0.9.S 0.179 0.84 0.147 ·-'---· 

~~'-'~s\S 
. 1\~~\c~'-' ~ 

~\1\oc. 

I I 
SlllOI 

901-SJ3301 
3118671 REG 

34506 
Ruull IINC .Val 

0.0854 NA u 
0.0242 NA u 
0.0279 NA u 
0.0316 ~ u 

0.299 0.04.51 
16.9 1.87 

0.3S9 0.0672 J 
0.021S NA Ul 
0.0143 0.0114 J 

2.24 0.7 
0.384 0.233 J 
o:i41 0.134 

1.24 0.181 
·--0:74 -·-o.i2 

0.127 0.617 R 
0.8.51 0.16 

0.06.59 0.034 
0.962 0.17.5 

• 
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The drilling and sampling were performed using an auger drill rig and a 2-ft, split-barrel sampler. As 

• the split-barrel sampler was removed from the borehole, it was monitored for radioactivity 

contamination by Mound Plant health physics personnel using a FIDLER to detect radioactivity 

contamination that would pose a hazard to the workers preserit. After the soil was removed from the 

sampler and placed in sample containers,- field team members wearing giove$ brushed the -remaining 

soil out of the sampler. The gloves were then monitored with an alpha scintillometer before the 

split-barrel sampler was used again. However, no standard decontamination was performed. 

• 

• 

The core locations are shown in Plate 1 . The core locations were surveyed by a licensed surveyor after 

drilling was completed. The available reports submitted to Mound Plant by the drilling subcontractors 

are presented in Appendix B. 

2.1 .4. Sample Analyses 

2.1 .4. 1. FIDLER Screening 

In order to identify samples with concentrations of plutonium-238 exceeding 25 pCi/g and total thorium 

exceeding 2 pCi/g, all of the soil samples collected were pulverized and then screened using a Bicrone 

FIDLER at the Mound Plant Soil Screening Facility, known as trailer 15 at the time of the Site Survey 

Project. The Soil Screening Facility is now located in the H Building at Mound Plant (Plate 1 ). The 

minimum detectable activity at which plutonium-238 can be reliably detected at the Mound Piant 

screening facility is estimated to be 25 pCi/g (Draper 1986b). The detection of plutonium-238 at lesser 

concentrations (12-25, pCi/g) was unreliable and had an estimated error of ± 75 percent. The 

estimated error decreased with increasing sample activity; for samples with 25 to 1 00 pCi/g of 

plutonium-238, the estimated error was ± 35 percent, and for samples with > 1 00 pCi/g, the estimated 

error was ± 30 percent (Casella and Bishop 1984). The minimum detectable activity for thorium from 

FIDLER screening was estimated to be about 2 pCi/g (Stought et al. 1988). The Mound Plant 

procedure for screening soil samples is provided in Appendix A. 

2.1 .4.2. Radiochemical Analysis for Plutonium-238 

Because of the high error ( ± 75 percent) involved in the FIDLER screening of samples containing less 

than 25 pCi/g of plutonium-238, all soil samples were radiochemically analyzed by Mound Plant for 

plutonium-238. The lower detection limit (LOLl for plutonium-238 by this method was estimated to 

be 0.01 pCi/g, with a relative precision (two standard deviations) of 25 percent. The overall precision 

of the plutonium-238 measurements was reported to be about 18 percent (DOE 1991 b). The Mound 
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• 

•• 

• 

Plant procedure for the radiochemical analysis of soil samples for plutonium-238 is provided in 

Appendix A. 

2.1 .4.3. Radiochemical Analysis for Thorium 

Samples with thorium concentrations in excess of 2 pCi/g by FIDLER screening were also 

radiochemically analyzed for thorium, resulting in the radiochemical analysis of about 12 per~11t_otthe----

$8mPies.-The:LDbs-for·the-thorium·isotopes using radiochemical procedures were estimated to be 

0.3 pCi/g for thorium-228, with a relative precision of SO percent; 

0.3 pCi/g for thorium-230, with a relative precision of. 30 percent; and 

0.1 pCi/g for thorium-232, with a relative precision of 70 percent. 

The overall precision for the thorium measurement was reported to be about 25 percent. The thorium 

results were reported in pCi of total thorium per gram of soil, isotopes were not identified. The Mound 

Plant procedure for the radiochemical analysis of soil samples for thorium is provided in Appendix A • 

2. 1 .4.4. Gamma Spectroscopy 

Gamma spectroscopy was performed by Mound Plant on approximately 350 (18 percent) of the soil 

samples in order to verify the identity of the radionuclides present when screening indicated the 

presence of gamma-emitting radionuclides, but little excess plutonium or thorium was identified by 

radiochemical analysis. Gamma spectroscopy is capable of detecting a variety of gamma-emitting 

radionuclides; the radionuclides detected in samples collected during the Site Survey Project included 

cobalt-SO, cesium-137, radium-22S, actinium-227, and americium-241. No other gamma-emitting 

radionuclides with gamma energies below 1.5 millielectron volts (MeV) were detected, although the 

project report stated that subsequent sampling and analysis in some areas indicated bismuth-207 and 

bismuth 21Om. No polonium-21 0 peaks were detected in the Site Survey Project samples, confirming 

that polonium-21 0, which was used at Mound Plant in the 1950s, is no longer present due to 

radioactive decay (half-life of 138.4 days). The LDLs for cesium-137, cobalt-SO, and americium-241 

were given with the original data, and were estimated to be 0.5 pCi/g for each. The LDLs for 

radium-22S and actinium-227 were estimated to be 1.0 pCi/g for both (Stought 1990). The Mound 

Plant procedure for gamma spectroscopy is provided in Appendix A . 
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Map Coordinates MRCID Depth Pu-238 Thorlumb Tritium Co-60 Cs-137 Ra-226 Am-241 

location• South West No. Mo-Yr (llleh) (pCifg) (pCifg) (pCI/mL) (pCifg) (pCifg) (pCifg} (pCifg} 

S0056 1050 2310 4056 1().83 0 0.19 b 

80057 1150 1925 6765 ()8.84 0 0.55 b 

S0058 1150 2050 6761 ()8.84 0 0.57 b 

S0059 1150 2085 4061 1().83 0 1.68 b 

S0060 1175 1885 4060 1().83 0 0.28 b 

50061 0925 2265 «164 1().83 0 1.50 b 

S0062 0925 2365 4065 1().83 0 1.50 b 

S0063 0925 2440 6766 ()8.84 0 17.60 b 

80064 0925 2490 4066 1().83 0 0.25 b 

S006S 0950 2615 4067 1().83 0 0.02 b 

S0066 1050 2290 4063 1().83 0 1.07~ b 

C0002 1200 1860 8340 11-84 38 0.10 4.47 

8341 11-84 72 0.01 2.49 

( 50067 1225 1985 6433 08-84 0 0.24 
bJ 

S0068 1225 2035 6434 08-tl4 0 0.45 b 

S0069 1225 2085 6435 ()8.84 0 0.10 b 

I 
S0070 1225 2135 6438 08·84 0 0.60 b I 
S0071 1250 1385 3030 10·83 0 0.17 b 1.92 I . 

i 
S0072 1350 1960 6439 08-tl4 0 0.24 b 
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