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PRSIDSTORY: 

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 initiated in the spring 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 fmd other 
seeps that may exhibit elevated tritium concentrations. Emphasis 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 detect~d at low concentrations i.e. in the range of 1 to 3 nCi/L.2
' 

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 guideline 
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 of Remedial 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 IDLL SEEP- LOCATION 0603 

RECOMMENDATION: 
Potential Release Site (PRS) 93 is d~ignated a PRS because it is the Main Hill Seep 
.#0603, ho\vever, no proc.esses oc-cur at the offsite location ofPRS 93. M:inirnal flow 
(0.07 ga11min) is observed only after major rainfall events and soil concentrations of high 
explosives, inorganics, organics, P AHs, pesticides/PcBs, and radionuclides (mcluding 
tritium) are consistently within the range ofbackground lev~ls, therefore, NO FURTHER 
ASSESSMENT ofPRS 93 is required. It should also be noted that ·the Department of · 
Energy (DOE) will continue to monitor a.lJ seeps until the source of con~tion has 
been addressed. 

CONCURRENCE: 

DOElMB: 
Arthur W. Kleimath, Remedial Project Manager 

USEPA: 3 
(date) 

~16' QEPA: 
Brian K·Nicke~ Project Manager ( ate) 

SUMMARY OF COMMENTS AND RESPONSES: 

Comment period from . 1(/;s ,/96 to s/fs/9t,. 
'l:i( No comments were received during the comme~t period. 

0 Comment responses can be found on page. ___ of this package . 
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OPERABLE UNIT 9 SITE SCOPING REPORT: 
VOLUME12-SITESUMMARVREPORT 

MOUND PLANT 
MIAMISBURG, OHIO 

December 1994 · 

Final 

. U.S. Department of En~rgy .·:... · ·. 
Ohio ·Field Office 
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No. 

85 

86 

87 

B8 

89 

90 

91 

92 

• • 
, · b~scription of~i~t<irv arid Natuili or Waste ~~~ri!l1irio.·. ·.· ·.· ... · .·.·.•.· ..•• • •· •. ·. · 

Slt1i Nome 

Building 29 Solvent Storage 
Shed 

Building 2'9 Septic Tank 
(Tank 2241 

Buildiilg 49 :Solvent Storage 
Shed 

Tritium In Buried Valley 
Aquifer 

Test Fire Rosldual Storage 
J\rea 

Site Survey Project 
Potential Hot Spot 

Locati•m 50425 

Main II ill Seep 0601 

Main Hill Seep 0602 

Location 

E-8 

E-9 

G-7 

H-4 

H-7 

G-8 

F-5 

G-7 

Siatus 

Inactive 

Historical 

Inactive 

Historical 

In service 

Grounds 

NA 

NA 

Potentiai lfa~a~dou~ Substances 

Acetone 

Actiniurn-227, Radon-222, Thorium-228. 
Radium-226 

Organic solvents (including trichloroethene, 
isopropanol, ethanol, freon-TF, hexanel 

Tritium 

Unexploded detonation devices 

Thorium 

Tritium, VOCs 

Tritium, VOCs 

· Haiiirdou~ .conditions lind 
.. ·:.: .... . : • • incidents ••.. ·• ••· · 

Ref 

4 

3, 4, 
6 

4 
9 

1 
18 

Releases. 

Suspected 

Suspected 

Suspected 

Tritium, 
historically 
remediated 

4, 5, I None Suspected 
18 

6 Unknown 

5, 18 I Tritium, VOCs 

5, 1S I Tritium, VOCs 

Medhi I nii; 
S I 4 

s 4, 6 

s 4 

GW 18 

5 

sw 13 

sw 13 

•' :· 

Anlilytes• · 

14 

2 

No Data 

16 

No Data 

14 

3. 4, 5, 10, 
11, 16 

3, 4, 5, 10, 
11, 16 

• 
Environmental Daili 

Results 

SGSb 
Table B.3 

Location 2137 

Table B.9 
RSS Location S0275 

Table B.9 
(Sec discussion for Area 

7 in Ref. 61 

Table B.9 

Table B.9 
(Appendix E in Ref. 61 

Tables B.6, B.7, B.S. 
and B.9 

Tables B.6, B.7, B.S. 
and B.9 

Ref 

12 

6 

6 

11 
18 

6 

18 

1S 

~ . Main Hill Seep 0603 I D-8 Tritium, VOCs Tritium, VOCs SW ~~ No Data I 
Main Hill Seep 0604 D-6 Tritium, VOCs Tritium, VOCs SW ~~ No Data 

95 I Main Hill Seep 0605 I D-6 I NA I Tritium, VOCs I 5, 1S I Tritium, VOCs I SW I 13 3, 4, 5, 10, 
11, 16 

Tables B.6. B. 7. B.S. 
and B.9 

1S 

L.-_96 I Main Hill Seep 0606 I C-7 Tritium, VOCs Tritium, VOCs SW ~1------11----------t----l 
Main Hill Seep 0607 C-7 Tritium, VOCs Tritium, VOCs SW 1-13-

No Data 

3, 4, 5, 10, 
11, 16 

Tables 13.6, B.7, B.S. 
and B.9 

18 

"0 
ru 

(Q 

m 
0> 

Main Hill Seep 060S D-6 NA Tritium, VOCs 5, 1S Tritium, VOCs sw 13 3, 4, 5, 10, 
11, 16 

Tables 13.6, B.7, B.S. 
and 8.9 

1S 

A.l-10 



• • 
1 • Soil Gas Survey • Freon 11, Freon 113, Trans-1,2·Dichloroethylene, Cis-1,2-Dichloroethylene, 1, 1,1-Trichloroethane, Perchloroethylene, Trichloroethylene, Toluene 
2 ·Gamma Spectroscop~· • Thorium-228, -230, Cobalt-60, Cesium-137, Radium-224, -226, ·228, Americium-241, Actinium-227, Bismuth-207, Bismuth-210m, Potassium-40 
3 ·• Target Analyte list 
4 ·Target Compound list IVOC) 
5 • Target Compound list ISVOCI 
6 • Target Compound List (Pesticides/Polychlorinated Biphenyl) 
1 - Dioxlns/Furans 
8 • Extractable Petroleum Hydrocarbons IEPHI/Total Petroleum Hydrocarbons (TPHI 
9- Lithium 
10 • Nitrate/Nitrite 
11 • Chloride 
12 • Explosives 
13 • Plutonlum-236 
14 • Plutonium-238, Thorium-232 
15 • Cobalt-60, Ceslum-137, Radium-226, Americium-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 1992f 
11. Styron and Meyer 1 !181 
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 19921 
24. DOE 1994 
25. EGP.G 1994 

-u 
Q) 

(Q 
m 
....... 

• 
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ENVIRONMENTAL RESTORATION PROGRAM 

REMEDIAL INVESTIGATION PLAN 

TASKAL-MD-1, STAGE.31NVESTIGATION 

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 Maximum Minimum Average 

~~~~~~--------~4~======~~~======~ 
174 

Mound Plant 

Draft (Revision 2) 

76 
139 
46 

0.7 

Remedial Inveatigation Plan: Taak AL-MD-1, St~ 

September 1989 

59 
85 
41 

0.4 
70 
42 
68 

7 
5 

188 
1 
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' 'ata. 712 

1~ 3.7 

2189, 3.9 

3189 ~ 

"' 3.7 

4/89 ~-3 
5/89 3'-. 

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

from January 1989 through July 1990 

Samale Location 

713 714 601 602/ ~603.,., 

20 383 227 I ~ ·:2:2-r 
19 393 258 /t3 t'f7:iJ 

1607 424 395 ~ II ;11"71 
565 410 2</ II ·1~51 

427 476 fi_os .• •. f 
10 39' 

" 1\ 605 I 606 I 607/i 

\.sa 25 I 32/ I 
\3 16 u/ I 
a\ 16 j I 
67\ 15 l.s ! 
59 \ 16 I /26 I 

6/89 2.8' 233 309 
, 

170 13 •;;:-;';) 73 ' 27 1/ 31 

7/89 3.5 ~443 49£f/ 196 18 ·-:.:1 69 ~ - 'I 36 

8/89 3.1 ~ ~ 220 - .,.......~I i - .. ~ 87 \.- , 
36 

91aa :!.2 507" l/ AA7 I ~90 I 29 •>.::'":J !!7 ~/! 37 I 

10/89 2.9 280 ~ ~454 152 - ~:t 66 ¥ 41 

11189 3.6 3;/ ~ 159 24 ~-,;t 92 J\ I 35 

12189 - /418 481' 103 - -7 110 1- \1 33 

01/90 3.6 ~ 60 280 ~ 136 19 ·las' 92 I - 24 

02190 if 315 222 '2 21 ·.··~·" 87 15 1\ 21 

03/90 Li-3 335 261 106""" I 26 ._-.... ~ 72/ 12' \26 

04/90 ~ 3.5 468 330 . 119 

"'" 
- - 75/ 18 I \; I 

05~ 3.4 530 ~ ~ 25 I 1\ 
I 

229 111 - I 

~90 4.4 302 291 132 ~- ::.":"-' /53 - 22\ i 
~ I ' 

·- 'I I 24 'il 07/90 3.6 335 307 128 28 - 63 -

' Sampla Location ~ "' ~ 608 721 722 723 724 725 726 727 I /! 
1/89, 37 14 19 17 I 6.8 4.5 10 638 y i 
2189 ~6 11 20 17 6.9 4.6 8.9 ~I I 

3/89 30, 24 16 16 I 11 5.4 7.8 ~ ,693 I I 
4/89 29 1~5 18 12 I 5.4 5.3 ~ 636 ! 
5/89 30 3~ 20 18 5.5 ~ 8.2 439 I 
6/89- 27 39 ~ 15 5.5 

7/89 26 48 3~ 19 ~ 
8/89 30 44 28 1'...15 ~ ~ 7.0 

9/89 30 25 26 ~ 5.7 

10/89 28 12 35 ~ 
~ 

18 ~5.2 
11/89 32 10 ~ 16 ~ 
12189 - 6.5 , ~ 39 20 6.0 

01/90 - A' 35 - 5.5 

02/90 - ~ 

, 
12 28 5.1 -

03/90 / 12 26 I - 4.8 

04/90 /·- 20 28 - I 4.7 

05190/ - 22 25 4.9 -
~ - • 29 80 - 5.1 

/o7t9o - 28 253 - 4.6 . 
8 

Analyses by Mound Plant personnel 

Mound Plant. ER Program 
Revision 0 

0. U. 2. Main Hill, PERA T 
August 1991 

...,,4.0 7.6 461 I I 
5.8 9.7 526 I i 
5.3 11 545 ! 
5.5 9.4 444 I 
5.0 13 512 I 
6.2 8.8 396 I I 

"'Il 
......... 5.8 80 439 I 
~ 72 363 I 
5.3 

,.,. 
~8.9 301 I i 
~ 

I 

6.1 380 ! 

5.9 9.3 ~ I 
5.2 8.0 450, i 

I 

5.1 7.2 574 "" I 
4.9 7.4 449 '~ 
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Table II. 7. Uranium and Tritium Concentrations in Groundwater 
From Seeps and 0700 Series location~ a. 

•'-

Sample location U-233 + U-234 U-238 U-233 + U-234 HJ 

Date (pCi/l) (pCi/L) U-238 (nCi/L) 
(pCi/L) 

Main Hill Seeos 

03/20/88 0601 18.77 0.24 78.2 497 

01/23/88 0601 15.75 0.15 105 700 

02/02/88 0601 5.14 0.28 18.4 172 

03!07188 060? 1 17 1.19 0.98 11 

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/l) 

172-700 

172-700 

172-700 

7-17 

1-3 

~~-1 1 ~ 

7-35 

15-76 

,.5-76 

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 1 988 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 

~eep No. Date pH Conductivity Temperature Flow / 

I ' (""mhostcm) eF) (gp~ 
0601 "'- 6/6/94 7.45 1110 58.5 p.o8 

_ :-;::.:r; .... ~,~:· .... ___ _ ~~ 7.43 1570 58.~ /v 1.50 
. . , .. ·:·' -: ... ~~·::: · .... _ .... _. 6/9/~ '- -7.30 . -~·-1610 58.5,. . . 0.39 

6/14/94. ~ . 7.20 1776 ~ 
----1-----~:r-----.f-------+-----::;;~---+-------; 

6/22/94 ""'7.10. .. ·_: 1810 /- 60.2 

0.98 

1.80 

6/2:1/94 ~ 1560/ 61.1 . ·:- . 3.60 

6/28/94 . 7.19 ""lllo. :./sO. 60.8 2.16 

6/30/94 - 7.20 /~80 60.5 1.80 

0602: ... ·- ... 61.9 . 1.80 
· ... :: ·.· .,. 

6/7/94 /7.77 .·1283 "" 61.2 2.0 

- 6/9/94 / 7.65 1210 "'- 59.8 1.80 

6/14/g/ 7.81 ·. 6420 ~ 1.80 

l¢'94 7.40 2140 64.8"' 0.30 

dJ -v ::; :::: = ::~ ""'~ 
~ ~--~---1-6/•3•W·94------~----7•.3•2---+---2•1~1~o--~------~---2--~----o •.• 2s.~ .... 

06Ci3 !1 6/6/94.:~·~:-c:·: ,,.:,~::. <i.'..-Dry . · :·.: ·'-· N/A .;.:: ..... ~; :.: ... -~-.. N/A ·._ > ·: ·NtA ; 

6/7/94 - Dry N/A N/A N/A 

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

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

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

6/27/94 7.55 5910 63.6 0.07 

6/28/94 Dry N/A N/A N/A 

6/30/94 Dry N/A N/A N/A 

6/9/94 

6/14/94 

6/22/94 317~~ 66.0 0.003 

6/27/94 ............... ~ 7.69 2900 0.018 

----~ --- 3010 ~ ----• ~ ~::~·1 3000 63.6 ~ 0.0~. 

Mound Plant. ER Program 
(Revision 0) 
~-M-F 

RVFS. OlJ.2. Technical Memorandum 
Characterization of Main Hill Seeps & Foundation Drains 

August 1994 
Page 15 
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Mound Plant, ER Program 
(Revision 0) 
~·56-f 

n representativ of only the fo dation 

in Table V.2 d graphed ve us rainfall 

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

February 1995 Page 16 



r r· 
• Seep Average 

No. pH 

Table V.3. Summary of Seep Sampling ResuHs 

pH Average Conductivity Average 
Range Conductivity Range Temp 

(llmhOS/cm) (llmhOS/cm) COF) 

Temp 
Range 

CO F) 

Average 
Flow 

(gpm) 

Flow Range 
(gpm) 

. ;_;:.~.; .... {~;~~\f l-06_o_1_,+-_7 Zl_._ .. f-7_.1_D-_7_.45--+-_17_oo __ -+-._.1560-_..;_·1_81_o~_59_.9_r-sa_.s-s_1_.1;-:.... _1._66_-+-_o_.3_9-3_._so~ 
-: .. ·. ~- -·-:-<.· . '-/>:;~;~: 0602 . 7.60 7.30-8.08 2398 1227-6420 63.0 59.8-65.2 1.08 0.25-2.0 

:._·::-.. ~ ~~ ~?:2!?:1; 7.~7~55 ~~1o~~~s ,~~1.Q;,~10:: B.s3.6 .:,,, 63.EH53.6 ';.: .. ~0.07":::.: .~·:::>3·!JJ.07/ 
. · ··: ·.,. , ·_: o604/ · . 7.71 . · 7.30-7.97 3147 2900-3410. 62.3 59.5-SG.o -~: o.Ooa · 0.003-0.018 
.--~~-·; ·: ::~\:.: 0005 . . ::: .. . . . 

. .. .. · .. o6o6·:· ··7.39 . 7.10-7.64 

. ·::·· 0607 .. > 7.46 7.35-7.64 
--~-. . .·. . 

.. · 7.35 ·. 6.79-7.63 

0625 7.70 7.56-7.75 

~--:· •. · .::. 

• 

• 

• 
Mound Plant. ER Program 
(Revision 0) 
~-

3872 64.1 61.5-65.6 . 0.007 

3895 3580-4140 55.0 53.6-56.1 

2068 

1235 

* • 

RifFS, OlJ.2. Technical Memorandum 
Characterization of Main Hill Seeps & Foundation Drains 

August t994 

1.6 . 

0.0006-0.013 

0.450-2.70 

• 
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• • 
FlOw-from seep _0603, located" Orithe eaStern hillside above the lower p~[19 ~t. was g~_erve~.~ g!)Ce; 

• 

rlnrinn thp·fipJtf-~nn.::~i~~nN=!- A-.IPnnth nf niN) ~c: :::alrP:::arfV inc:t:::aUPrl ~-thic:-~n frnm :::a nrcvinu~ 
-.::-~'"'~.., .. :::-:""":' .--:~-- ,-----~~-=--:::..~-7:.:-:-...,.-~e· .. ·-..:-::~·~~~;-:· r·r--. ··- -·---J ··---·--- -·- ---r ··-··· - ,..--··-~ 

monitoring effort. · The flow was observed after· an rainfall event of 1.37 inches and for only the one site_ .. ·-:~-.... --.--... . . . . --... , .. - ··: ... - - ·- _. . - .-. . . . -~- c 

reconneiissance;· the-·measuroo flow was-0.07 -gpm :Specific cOrid~ctivity. pi-f. -~d. ~emperature averaged; 
.;~.:-::--·:-·,·,_. --· .· -- . - . . - -

_5,910 jlmhos,·-7.55 and 63.SOF; respectively (rable_V.3). jr1r------------_... 
was considered two separate seeps un isturbed 

fence. As a result e fencing activit" , the seep did 

ate of 0.008 gp • and was dry durin .. ne monitoring eve 

2.3°F. respective 

1505 and 0607,. n the uphill side of 
' 

seep was frtted w· a length of pip fter a small re; rvoir was dug into 

ep also flows at . average,'ate of .008 gpm. S~c conductivity, , and 

·.39, and 64.1 F, r spectovely (f/.3) . 

. -'northern hillsid , ·is frtted with a rE!&'ntly upgraded ;momatic sampling 

station. en monitoring fi began, water m the seep was J~king around th~eir outlet, there e, 

a len of pipe was in ailed downgrad; nt of the seep t~~ture tl;le full 1funt of flow. 

mo. .oring events th leak was repa'_ cd and monitori~g:-!i#as condu~ctled -t the weir outf 

in the flow fr the beginning /~e end of the m nth with an av age flow of 1.6 

pm. Specific · onductivity, p and temperature veraged 3,895 JJn:i os, 7.46, an 5.0°F, respectiv 
n 

(fable V.3). 

The w from seep 08 is from a few di , rete locations a he far easter J end of the railro a cut along • 

th nnrthPrn hill<:i ThP ri:IC:::>rvnir wa(cr-:~tori in tho -:>r "' with tho hin oct \/i~inlo flnw z. tho riic.f"'ror/ 

t.~~- ·,.;;~ ;;z.:~,~~:~-~-~~ ~pf~;~-~~:~~i; ·~:;.~~::-;::~~~- ;.:::~:z.::~:i;;,Za 
J.lmhos, 7.f and 59.SOF, respectively (Table V.3). 

Mound Plant, ER Program 
{Revision 0) 

~-*F 

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

August 1994 Page 18 



Page 19 



• 

• 

• 

s 

at a minimum of samples per straf raphic unit (e~ ding bedrock) should V 
otechnical sample ere collected p6m five of the borings~ee 

ere discernable: a Ilt and clay layer sand and g~ayer, and bedro~e to the 

physica roperties of the san and gravel layer, y one geotec)"cal sample was ob~ed for analysis. 

clay layer were so collected. 

2.3.3. Soil and Water Sampling at the Main Hill Seeps .. 

as conducted · cordance with the , ith one exception~FSP indicated that eight 

• 602, 603, 604, • 606, 607, 608) sb~ampled. ~on of the 

·seeps, only sev seeps were iden · ed. One seep was founcf'ri~ the histori _ · ·represented Iocati .-
d ,.:;:? . 

. and 605. ihe relatively short ; ,p ce between se. o04 and 605 on the 1orical 

geotec 

Mound Plant, ER Program 
Revision 1 

,9~ 

d crew arbitrarily i tified this "co '" · ed" seep as 605. 

OU9, Regional Soils Investigation 
May 1995 

tsted .in Section 2.~ 
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IMounctt 
I Plant I 
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Loca lion Map 

Mound Planl ER Program 
Revision I 

D Structures S22301 o-s-. 10' 

:=== Paved/Unpaved 
Roadway 

Ephemerol Stream 

Plant Boundary 

~602 
'-' Locotiufi of Seeps 

Figure 2.6. Main Hill Seep Sample Locations 

OU9. Regional Soils Investigation 
May 1995 

I L SURF' ACE DISTANCE 
l_ SAMPLE DEPTH 

SAt.IPLE NAME 

F'ROt.l SEE? 

Note: All Sample ore Soil 
Unless Otherwise Noted 

175 0 175 350 

Sc:aie (itJ 
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• • • -APPENDIX E.J MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

~i;\i"N iiiiL"!it:fi'6oj ..... --·--~-- ·--- ··--·· ·r·-. -·-· ·······- r----
S31301 S32301 S33JOI --- 902-SJIJOI 902:-SlllOI 902-532301 

U448l.O REG 114484.0 REG 114485.0 REG 
- --&ll/94 6/21/94 6/21/94 

-· ··--·----·-· Rcsuil -Val- ne5uil r- \iu_l_ ~---- ---llcsull Val ·----- -------- ----
Volalilc Orsanics -~~~iiS ---
Acetone UG/KG IJU IJU 12 u 
Acelonilrile UGtKO 126 u 133 u 120 u 
~rylonilrile liGtKG 126 u IJJU 120 u 
Benzene liG/KG 13 u ·--1-3 u 12 ll 
iiromodichloromclhanc UG.'KG ---13 u 13 u 12 u 
Bromoform UG/KG ---13 u 13 u 12u 
Oromomelhane UG/Kti ---IJ UJ 13 UJ 12 UJ 
2-Bulanonc: -liGJK(T --fj u IJU i2 lJ 
Carbon Disulfide IJWKO- ---1-3 ll 

IJ iJ ___ ---12 u 
Carbon Telrachloride UG/KG ---IJ u IJ u 12 u 
Chlorobenzene · ·uatKa· IJ u ll u 12 u 
Chlorodibrnmomelhane ·t:Joti<o· 13 u IJ u 12 u 
ciiioroelhane - - UOiKO- ---.-3 u--- ---13 lJ 12 u 
Chloroform \JG/KO- ---ll ll --13 i.-,-- --n II 
Chloromelhanc ·uaii<a- --.-ll u 13 u--- --12 u---
I ,1-Dichloroelhane UG/KG - 13 u IJU 12 u -1,2-Dichloroelhane UG/KU IJll 13 u 12 u 
1,1-Dichloroelhene -IJG/KG .. ---ll u IJ lJ 12 u 
1,2-Dichloroelhene . lioii-:u ---is u 27 

iJ ___ --24 u 
! ,2-Dichloro~ro~ane ·na,Ko · 13 u IJ u 12 l-J--

cis-1,3-Dichloro~ro~nc -lJG/KG 13 u IJ u 12 u---
~1.3-Dichloro~~~--- -UG/KG --iJu IJ u 12 lJ 

·-·--·----· -27 . i4 ,-)--1.2-Dicthylb.:nzcnc \JGIK<i 2S ll lJ 
E-thrlbcnzcne -ii<iii<cT --13 ,-,--- ---13 u--· ---12 u---
llexanc uoii(c:i ·---~-) o-- --13 u--- --_i2 iJ---
2-llexanon•: UGtKG. ---13 lJ 13 lJ 12 u 
lodomethanc UG/KG 13 u 13U 12 !) 

4-Mclhll-2-penlanonc -UGtKG ---IJ u IJU 1211---

Mclhylcnc Chloride UG/KO ---3 J IJU 12U---. 

Stlrene -uan((j" ---13 u--- 13 u 12-u--

1,1 ,2,2· Telrachloroethnnc UG/KG IJU 13 u 12 u 
Tetrachloroelhene UG/KG 13 u 13 lJ 12 u 
Toluene lJG/KG 13 u 13 u i2 u---

I, I ,I· Trichloroclhane llG/KG 13 u IJ u 12 ll 
i ,1,2· Trichloroelhnnc ·uGii<u- 13 u 13 lJ 12 

l_J ___ 

Trichlorocthcnc ·ufiiKo .. ---13 u ll 
_ll ___ 

---i2 u---
Trichlorolrinuorocthane ·uatKo· ---13 D 13 u ---12 lJ 
~!~r.! Acetate - UOIKG- ---13 u 13 u . i2 u 
Vin~l Chloride -iJOiRo· 13 lJ IJ u ---12 u 
X~lcnc, Total -fiOtKG ---is IJ 27 IJ 24 II 
Tc_ntntivelylde11tilied Compounds --. --~ -- -
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APPENDIX E.J MAIN HILL SEEPS SOIL INVESTIGATION (SOil)' 

MAIN IIILL SEEP 603 I I 
SlllOI SlllOI Sll301 

902-SlllOI 902-Sl2l01 902-SBJOI 
AOS0ltl6.D REG A060tll7.D REG A0701138.D REG 

6121194 6121/94 6121194--

Result Val Result Val Result Val 

Semi-volatile Organics Units 
Accnaphthcnc liG/KO 420 II 440 u 400 () 
Accnaphthylcnc UG!KO 420 () 440 u 400 u 
Anthracene UG!KG 420 () 440 u 400 II 
Bcnzo(a)anthracenc UG/KG 420 () 440 u Sl J 
Bcnzo(a)pyrcnc UG/KG 420 II 440 u 61 J 
Benzo(b )fluoranthcne UG/KG 420 () 440 u 64 -,--
Bcnzo(g.h,i)~rylcnc UG/KG 420 II 440 ll ---;wo () 

Bcnzo(k)fluoronthcnc 110/KG 420 II 440 lJ 76 J 
llcnzoic Acid -IICi/KO --2-IOo 1-,--- ----niio II 2000 II 
Bcnz~l Alcohol ··uotKG- --42o ii 440 1-,--- ·-;wo ~-,---
2-Dc~I-4-Chloro~hcnol 110/KO --42o i,--- --4-40 o--.- ·--40ii II 
bis(2-Chlorocthox~)mcthonc ·iiati<Ci. --420 n-- --440 u ---40ii o--
~is(2-Chlorocthyl)c~:r _ -IICi/KG --4-20 II 440 ~-,---· --400 II 
bis(2-EthylhcxyllP.hlhol~- iio1i<C.- ----uo iii" ___ --4-40 n-,-- ·-·4iio ill ___ 

4-0romophcn~cnylcthcr i.iaii<a· ---·-4ro if ___ 
--440 ir----· ····-·4iiii if-·-··-

Dutylbcnz~l~hlhalolc . llutKa· --420 ii 440 o--- --400 ll 
Carbazole . 110/KG 420 II 440 lJ 400 ll 
4-Chloro-l-mclh~l~hcnol TiGiKG --420 ii--- --440 lJ --400 II 

4-Chloroanilinc . UG/KO- 420 ll 440 IJ 400 lJ 
2-Chlorona~hthalcnc UG/KO 420 ll 440 u 400 u 
2-Chloro~henol 110/KG 420 II 440 ll --400 II 
4-Chlorophcnyl-~henylether -110/KO- --420 II 440 ~-,-- ·--400 1-,---

Ch!Xscnc UG/KG 420 II 440 u 94 J 
~:!'-butyl~hlhalolc 110/KG 420 II 440 u . --40o IJ 
Oi-n-octyl~htholote -iiiiii<"G. --4fci ii ___ 

--4-40 II 400 o---
Oib<:nzo(a,h)anthracenc ·uotKG- --42ii 

iJ ___ --4-40 rr-- --;wo rr--
Dib<:nzofuran UOIKG 420 lJ 440 u 400 () 

I 1.2-Dichlorobcnzene 110/KO 420 IJ 440 u -----;j(j(i u 
i)-Dichlorobenzene IIG/KG --420 II 

I 
440 II 400 II 

1,4-Dichlorobenzene -IJO/KO --420 ll 440 u 400 () 
3,3'--Dichlorobenzidine UO/KO 420 u 440 u 400 ll 
~.4-0ichloro~henol 110/KG 420 II 440 u 400 u 
Oicthylphthalatc 110/KO .. __ -42Q ir-- 440 i-,-- --4oo u 
2,4-DimethY!phcnol UOIKG 420 II 440 u 400 u 
Oimethyl~hthalote IJO/KG 420 II 440 II 400 u 
~.6-Dinitro-2-meth~l~henol "{iOIKG 1000 II 1100 II 960 IJ 
~:!Dini!!~~henol -iiGtKO. --iooo 11 1100 ~-,--- --960 II 

2,4-Dinitrotoluenc -liGiKG --42ii o·-- --440 1-,--· ----:jjiij i-,--
2,6-0initrotoluene -UGiKG- --4-20 II 440 u· ·--4-00 1-,--

Flunranthenc .. iiw-.:r.· ---49 J 64 J 140 j---

Fluorene .. ii(iiK'(i. -·-42ii j,---- --440 i,--· ------·4on il--
llcxochlorobenzcnc . !IGIKG .. --4-20 II 440 1-,-- ---4oo ii--
lleuchlorobutadiene UOtKCi --42ii u· 440 II --400 1-,--.-

!!:!'ac h lorocyc I open Ia di enc IIGIKG --4-20 1-,--- --440 u--- ·--40o fi---
llc>cachlorocthane !IG/KG- --420 l_l ___ ---4-40 U--- --400 l_l ___ 

!ndeno( 1,2,3-c.~cnc ~1!~~?!~ 4~~ ~-' - ___ i~~ ~- :=~ r--

• 



"U 
Dl 

(Q 

CD 
I'V 
~ 

::o:s; 
n o 
::. c 
"' ::I a· a. 
::I '"0 
0£;" 

ja 
tn 
:;o 
'"0 
a 

11 
3 

0 
55 
:;o 
n 

IJQ 

'J1 -· g.g 
2 !!!. 

~& 
-"' -c_ 
\(I ::I 

·VI < 
~ 
c. 
~ c. 
0 
::I 

• ___ ---....~ • .._· ___ , • APPENDIX E.J MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MAIN IIILL SEEP 603 
SJJJOI S32JOI SJJJOI 

902-SJtlOI 902-S32l0t 902-SJJJOl 
AOS01tl6.D REG A0601 137.0 REG A070t 138.0 REG 

. --6i2i/9.1-- 6nt/94 -6/2t/94 
Hcsult Val Result Val :lcsult Val 

Semi-volatile Organics Units 
lsophoronc IIGIKG 420 ll 440 u 400 u 

·-
2-Mcth~lnaphthalcnc IIG/KG 420 ll 440 u 400 II 
2-Mcthyl~henol UG/KG 420 ll 440 lJ --400 ll 

4-Methll~henol LJG/KG . ---;j2(j l J 440 u --400 u 
N·Nitroso-di-n-pro~llomine llG/KG 420 ll 440 u 400 ll 
N-Nitrosodi~hcnllaminc -llG/KG .. --420 ii-- --. 440 -u--· --400 ll 
Na~hthalene llG/KG- 420 u 440 u --400 u 
2-Nitrooniline IIG/KG 1000 II ~~!~ lJ . ---wi lJ 
J-Nitroonillne llciti.:o- --1o0ci iT--- 1100 -u--~ o---
4-Nitrooniiine ·uat.:r.·· --looo o--- --liDo l-,--- ---96o ,,---
Nitrobenzene -·iiGi.:a· --420 ~-,-- 440 ll --4-00 u--
2-Nitro~hcnol llG/KG --·42o il 440 ll --4oii ll 
4-Nitro~henol liOtKci- ----rOoii .-,-- --rTiiii o--- --"%a lJ 
2,2'··oxybis( 1-Chtoro(!IO(!anc) --· ''iKiii-:(i. ·---42ii ii ___ --44ri o--- --400 o---
Pentachlorophenol ·TiGt.:a· --looo ii ___ 

--1100 l-,-- ·~ o·---
Phenonthrene -IJG/KG- --420 n-· --- --440 u 4) J 
Phenol -iiGiKG --420 u 440 u · --4oo u 
~ne UG/KG 420 lJ Sl J 110 J 
1,2,4-Trichlorobcnzene "fiatKO- ------;j2o i I 440. 

ll ___ ---4iiii ll ___ 

2:4:s-Trichlorophenol -·uaJKO .. ---woo u 1100 -u--· ·--96ii lJ 
2,4 ,6-Trichlorophcnol . UG/KG 420 lJ 440 u 4iio ll 
Tentatively Identified Compounds 29 27 28 
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• ____ .;...,___ ________ , 
APPENDIX E.J MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MAIN IIILL SEEP 603 I I I 
S3130J 532301 532301 533301 ---

902-SlllOI 902-532301 902-532301 902-SJJ301 
36433-01 REG 364JJ-02DL DIL 36433-02 REG 36433-0301. OIL ---· --6-tili9_4 __ --"6tiii94-- 6/21/94 6121/94. 

~it Val Re..ult Val ltesull Val ltesult Val 

-
Pesticides and PCDs llnits 
Aldrin liG/KG 0.43 u 9 UJ 3.1 J 1.6 UJ 
a!~ha-OIIC UG/KG. 0.43 u 9UJ (8 u 1.6 UJ 
al~ha-Chlordane UGtKG -o14 J 10 J iii 1.6 r--
Aroclor 1232 ·udiKG- 8.3 u 180 UJ 35 iJ 32 UJ 
Aroclor-1016 -!JG/KG- ·--u u tiio UJ 35 u 32 UJ 
A roclor-1221 -UG/KCi- ---17U 360 UJ 71 .!J 64 lJJ 
Aroclor-1242 

. 
UG/KG 8.3 u 180 UJ 35 u 32 UJ 

A roclor-124& liGiKa· --81 u--- --,iio llJ 35 u 32 UJ--

Aroclor-12s~. liG/KG. 3.7 J I So UJ 35 i:J 32 UJ 
Aroclor-1260 ·fiatK(f --8-.3 i.J-----.. 80 UJ 35 u 32 UJ 
beta-DIIC lJG/KG ----o.43 lJ 9llJ l.ii u 1.6 UJ 
4,4'-000 UG/KG -o:sJ u--- 18 UJ f:S tJ 3.2 lJJ 
4,4'-DDE UGtKG- 0.83 u iii UJ 3.5 u 3.2 UJ 
4,4'-DDT liG/KG 0.83 u Iii UJ 3.5 u 3.2 UJ 
dclla-DJIC UG/KG ---o.43 u 9UJ 1.8 u 1.6 m--
Dieldrin ·uatKG- 10 ISO J 140 46 J -Endosulfan I 110/KO 0.43 u 9 UJ 1.8 IJ 1.6 UJ 
Endosulfan II UO/KG- 0.83 UJ ---Iii UJ fs IJJ 3.2 u:;--
Endosulfan Sulfate · ·uatKG 0.83 u --iii UJ 3.5 u 3.2 UJ 
Endrin . UG/KG 0.83 -u-- ---Iii UJ 3.5 u 3.2 UJ 
Endrin Aldehyde IJG/KG 0.83 -u-- ---.ii UJ 3.5 u 3.2 UJ 
Endrin Ketone UG/Kli ---o.ii3 u ---IS UJ 3.5 u 3.2 UJ 
gamma-DIIC (Lindane) UG/KG -w u 9 UJ 1.8 lJ 1.6 UJ -
~am rna-Chlordane UG/KG 0.42 J 7.4 J 7.4 1.3 J 
Jle~tachlor -liG!Ko· --0.43 u 9 UJ 1.8 ll 1.6 liJ 
lle!ltachlor Ep<>xide UGtKG 0.43 u 9 UJ 2.2 J 1.6 UJ 
N!'-Methoxychlor UG/KG 4.3 UJ 90 UJ 18 tJJ 16 UJ 
Toxaphene liG/KG 43 u 900 UJ 180 u 160 UJ 

• 
I 

533301 
902-533301 

36433-03 REG 
6/21/')4 

Result Val 

O.S2 J 
0.41 n---

---1.2 J---

8 u 
8 u 

16 lJ 
8 lJ 

---au 
8 IJ 

---8 u---
0.41 lJ 

0.8 u 
0.8 u 
0.8 u 

--o-ATu 

~9 
0.41 !J 

---0.8 UJ--
---o.ii lJ 

0.8 o--
---0.8 u 
--o:ii u 

0.41 u 
I 

---o:4'ilJ 
O.S3 J---

4.1 UJ 
41 u 
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• • APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

I\IAIN IIILL SEEP 603 I I 
SJI301 SJ2l01 SBJOI 

902-S31301 902-SJ2JOI 902-S33301 ·---
3643501 REG 3643502 REG 3643503 REG ----- ~li9~ --6nl/9_4 __ 6121/94 

ltesull Vol Resull Val Rcsull Vul ---- --------- ----· 
In orGanics Unils 
Aluminum MG/KG 13100 13500 11700 
Anlimony MG/KG 0.78 R 0.83 R 0.74 R 
Arsenic MG/KG ---8? 10.9 10.3 
Onrium 

-··· . ~i(i,K:a ··----iiJS ·--- --Y-19 ---·-··-·· --T42 ---
!!!:!:¥Ilium MG/KG --0.75 0.89 -- 0.67 
llismulh MG/KG 58.6 48.9 52.1 
Citdmium .. 'MuiKif" --o-.sii u 0.61 -~~--- --0~55 

i_J __ , 

Culcium 
·- .Mii1K:C. ---n-:iiiii j---~806 r-- -6:iSiiii ~---· 

cf.~O'.;-J~m -~iiiij.i(j" --·---.-~.H -----.-8-:-6 ··- --i4:7 
C>boh MaiK"a --in ·--·-· --9] ---9:7 

~!P.r.!:' -Mcf,i::ci· "'"21i. --21:8 --in ---· 
£:!~nide . Mhli.:n. --·-j) --o.79 ·-·-o:t. .-,--
Iron. .. MGiKc.· '""306"ciii ~ioo ~-sloo 
i:~;~~ .MGIKG. ---.6-:-6 --19-:7 ---- ·---.-9-:7 

~~~ll~csium .MG/KG --78io 7160 -ii!fliii 
MDOfZDOC:SC "'Mwi-iu· ---c,;,jj 1200 -743 ·---
Mereu!! MGlKG --o.l3 u 0.13 u---- ---OJ2 u---
~!eke I MG/KG ----n.ii 20.3 23.4 
l'otossium MG/KG --I-6MO 956 1)60 
Selenium MG/KG o.SI UJ 0.53 ~- --o.4s UJ 
Silver .MG/KG --.~2 ll 1.3U 1.2 ll 
s;,dium MG/KG 22-iii J 2670 J 14-io J 
l11allium =~~ 0.91 u 0.96 u 0.86 lJ 
Vonodium MG/KG --.2-1.7 27.9 20.8 

~- MaiKO 66.6 75.8 66.3 ··----- ---- ---·'-·----
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• • APPENDIX E.J MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MAIN tiit.t. St::EI' 603 ___ --··-··· .----, I -_] __ 
SlllOI SlllOJ 533301 

902-SlllOI 902-SlllOI 9112-SlllOI ------
036434-0001-SA OJ643401102SA ttEG 03643411011JSA REG 

6ntl!l4 6/21/94 
6nti9_4 __ 

----
Result lt1!3Uit Val ltcs~it-Val Val 

Anions II nils 
Chloride .. MUtKi.i- --·-rrso ---- --nuo ---- ---37:! ---
Fluoride ·-MOtKG I.S ~T f9 ---
Nilralc/Nilrilc: (N031N02-N) MGIIW 

-
9 -------r.-4 iF76 

Sulfale -MGIKO --322 BLJ fli7 ---
··---· -- ---
---- ----- ---··· ----· --····· ·---

Sllllll SJZJOI SlllOJ ------- ·~o2-Slllii-l -- --m~SJ"HOI- --9ii2:S.iHo_l __ 
1tEG-.-- Ol64l40002SA m:G OJ6:04oiili)SA ttEG 

6nt/94 ~~~~--=- 6/21/94 ·--·- llcsult ltrs,-,il- -v;;r-Val llcsull Val --- ---- -------- --·-- ---
1\lisccllancous Unils 
Calion Exchanllc Ca~cil~ as Na .. MEQ/100 t2.s 
Pit UNITS ·---u '1.9 8.4 
Tolal Organic Carbon --~-.--- l.os 

---'----
2.1667 ---r.s 
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• • APPENDIX E.J MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

I\IA IN IIII.L SEEP 603 I 
SlllOI 

00 -M ··-· Oo0000-~.04 0 0--0 00000--o ·---- ·--9oz:sji'joi·- · 
0364l40001S~REG 

6121/94 
Result Val 

EXPLOSIVES Units 
2-Amino-4,6-dinitrotolucnc UG/G 0.32 IJ 
1,3-Dinitrobenzcnc UC'JG 0.32 IJ 
i:4: Oinitrotolucnc lJG/G 0.32 ll 
2,6-Dinitrotolucnc UG/G 0.33 IJ 
liM X UG/0 2.8 IJ 
Nitrobenzene UG/0 0.33 ll 
PETN UG/G 1.3 ll 
iinx IJ(jf(j jj i-~---
rifrRv·l-. --------- uGio l-'---o.'s2 

iT ____ 

i ,);5. Trinitrobenzcnc UG/G o.l2 
l_l ___ 

~l,67i~~!!!!!oto!ucnc UG/G -o.Ji -,,--· 
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• 
'MAi'Ff IIlLI, SEEP 603 

Radliologiul 
Am-241 
Oi-207 
iif.2iiim 
Co-60 
Cs-137 
K-40 
l'u-il8 
Pu-2j9!240 
Pu-242 
Ra-226 
Sr-91) 
Th-228 
'ih-230 
'ih-232 
Tritium 
U-234 
U-23S 
tl-2:is -·· 

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

I I 
SJtlOI 

901-SlllOI 

l22867J REG 
34506 

Result UNC Val 

Unils 
PC JIG 0.108 NA u 
PCIIG 0.0257 NA IJ 
PCI/G 0.0293 NA lJ 
PC I/O O.OJOS NA IJ 
I' CliO 0.202 0.0344 

PC I/O 21 2.24 
PCI!G 0.2S9 0.0517 J 
PCIIO 0.0328 0.0161 J 
PCIIiJ 0.0125 r--o.oom J 
I'CIIG 2.29 0.636 
PC I/O 0.492 NA i.J---
I'CI/0 0.828 0.135 
I'CI/0 1.08 -o:T66 
I'CI/0 ~;! --o.m ---
PC I/O -oMiii R 0.175 
PC I/O 0.809 0.159 
PCI/G 0.0399 NO .Ill 
I'CI/0 0.95 0.179 -'--·-- ----

. 1\~~\c~'-' 
~\)\oc 

I I I I 
Sl1JOI SJJJOI 

902-SllJOl 902-SlJJOI 
3118674 REG 3228671 REG 

34506 34506 

Result \INC Val Result UNC Val 

0.08.S4 NA u 0.0854 NA u 
0.0191 NA u 0.0242 NA u 
0.0221 NA u 0.0279 NA u 
0.0247 NA u-- -o:li316 NA u 

0.238 0.0323 0.299 0.0451 
14.3 l.SI 16.9 1.87 

0.0461 0.0251 J ----o:JS9 0.067211 
0.00629 O.Oo?Jf J 0.0215 NA IUJ 

0.0154 NA UJ 0.0143 O.ol 1411 
3.15 0.575 2.24 0.7 

--o:sJ'i NA u 0.384 -~~~J 
. 0.818 0.132 0.847 0.134 

1.6 0.228 1.24 0.181 
--o-:is -o.m ·--o:74 ·--o.Ti ___.__ -· 0.17 0.0868 R 0.127 0.617 R 

0.772 0.138 0.851 0.16 
-----o:o42 ~']238 0.0659 0.034 

0.84 0.147 0.962 0.175 

~~\;~~\'b 
~ . 

• 
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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 present. After the soil was removed from the 

sampler and placed in sample containers, field team members wearing gloves 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 local.ions are shown in Piate 1 . The core iocations 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. Samole 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 Bicron® 

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 unrel!able and had an estimated error of ± 75 percent. The 

estimated error decreased with increasing sample activity; for samples with 25 to 100 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 fer 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 (D9E 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 percent of the 

samples. The·LDls for the thorium isotopes using radiochemical procedures were estimated to be 

0.3 pCi/g for thorium-228, with a relative precision of 60 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-60, cesium-1 37, radium-226, actin!um-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-60, and americium-241 

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

radium-226 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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• RADIOCHE1\1ICAL ANALYSIS • • 
Mal> Coordinates MRCID Depth Pu-238 Thorlumb Tritium Co-60 Cs-137 Ra-226 Am-241 

Location• South West No. Mo-Yr (Inch) (pCI/g) (pCifg) (pCI/mL) (pCI/g) (pCI/g) (pCifg) (pCI/g) 

5000·7 1675 1730 6738 08-&4 0 1.09 b 

50008 1700 1630 6735 08-&4 0 0.18 b 

50009 1700 1680 . 2970 10-83 0 0.22 b 0.76 

50040 1700 1705 6737 08-&4 0 1.52 b 

50041 1725 1605 6734 08-84 0 0.91 b 

50042 1725 1655 6736 08-&4 0 0.33 b 

50043 1725 1755 6741 08-&4 0 0.48 b 

50044 1n5 1505 2969 10-83 0 0.45c b 0.72 

50045 1n5 1555 6733 08-84 0 1.49 b 

50046 1ns 1680 2972 10-83 0 0.86 b 1.06 

50047 1785 1490 6732 08-&4 0 0.44 b 

50048 1785 1855 2973 10-83 0 0.28 b 

50049 0900 1860 No MAC results given. 

S0050 0910 2200 6762 08-84 0 0.38 b 

S0051 0925 2085 4058 10-83 0 0.19 b ...... 
S0052 1000 1950 6764 08-&4 0 0.89 b 

S0053 1000 2050 6763 08-84 0 3.46 b LDL LDL 

SOOM 1000 2085 4057 10-83 0 0.19c b 

-u l S0055 1050 1885 
D.) 

4059 10-83 0 0.62 b 
(Q 

CD 
w 
.b. 

E-3 



., • • Map Coordinates MAGID Depth Pu-238 Thorium 
b 

Tritium Co-60 Cs-137 Ra-226 Am-241 

Lo(:atlon" South West No. Mo-Yr (Inch) (pCI/g) (pCI/g) (pCI/ml) (pCifg) (pCI/g) (pCifg) (pCI/g) 

S0056 1050 2310 4056 10-83 0 0.19 b 

c;~' 
1150 1925 6765 08-84 0 0.55 b 

158 1150 2050 6761 08-84 0 0.57 b 

SOCI59 1150 2085 4061 10-83 0 1.68 b 

SOCI60 1175 1885 4060 10-83 0 0.28 b 

SOCI61 0925 2265 4064 10-83 0 1.50 b. 

SOCI62 0925 2365 4065 10-83 0 1.50 b 

500163 0925 2440 6766 08-84 0 17.60 b 

SOC64 0925 2490 4066 10-83 0 0.25 b 

50065 0950 2615 4067 10-83 0 0.02 b 

50066 1050 2290 4063 10-83 0 1.07c b 

C<XI02 1200 1860 8340 11-84 36 0.10 4.47 

8341 11-84 72 0.01 2.49 

67 t:=' 1225 1985 6433 08-84 0 0.24 ~ 
50068 1225 2035 6434 08-84 0 0.45 b 

S0069 1225 2085 6435 08-84 0 0.10 b 

S0070 1225 2135 6436 08·84 0 0.60 b 

50071 1250 1365 3030 10·63 0 0.17 b 1.92 

S0072 1350 1960 6439 08·64 0 0.24 b 

-u RADIOCI-IEIVIICAL ANALYSIS Ql 
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