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PRS93 

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 _!he ¥ain !I!Jl_was i¢tiated in th~ 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 find 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 detected at low concentrations i.e. in "the range of 1 to 3 nCi!L?' 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 603as 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 pCilg.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 of EG&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 designated 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 events and soil concentrations of high 

. explosives, in organics, organics, P AHs, pesticides/PCBs, and radionuclides (including 
tritium) are consistently within the range of background levels, therefore, NO FURTHER 
ASSESSMENT ofPRS 93 is required. It should also be noted that the Department of· 
Energy (DOE) will continue to monitor all seeps until the source of contamination has 
been addressed. 

CONCURRENCE: 

DOE/NIB: 
Arthur W. Kleinrath, Remedial Project Manager 

USEPA: 

OEPA: 
Brian K. Nickel, Project Manager C ate) · 

SUMMARY OF COMMENTS AND RESPONSES: . 

Comment period from t-1\oYC\1 18>. \Gq (,o to A.pY'i \ \ J \qqtp . ----~--~~~--

tl No comments were received during the comment period. 

0 Comment responses can be found on page ___ of this package . 
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Ooa.lment Con1rcl No.----

Environmental Restoration Program 

OPERABLE UNIT 9 SITE SCOPING REPORT: 
VOLUME 1-2-~sltE SUMMARY REPORT------- ----

MOUND PLANT 
MIAMISBURG, OHIO 

December1994 

Final 

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

EG&G Mound Applied Technologies 

........ 
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Description of. ·~istdrv and NatJr~ of Waste i~andlln!l • :: .:··: 

Site Nome. l.oc~tlon St~~ui · ~otentiai Ha~a~dou~ substances Ref .. 

Building 29 Solvent Storage E-8 Inactive Acetone 4 
Shed 

Building 29 Septic Tank E-9 Historical Actinium-227, Radon-222, Thorium-228, 3. 4, 
(Tank 2241 Radium-226 6 

Building 49 Solvent Storage G-7 Inactive Organic solvents !including trichloroethane, 4 
Shed isopropanol, ethanol, freon-TF, hexanel 9 

Tritium in Buried Valley H-4 Historical Tritium 1 
Aquifer 18 

Test Fire Residual Storage H-7 In service Unexploded detonation devices 4, 5, 
Area 18 

Site Survey Project G-8 Grounds Thorium 6 
Potential Hot Spot 

Location S0425 

Main llill Seep 0601 F-5 NA Tritium, VOCs 5, 18 

Main Hill Seep 0602 G-7 NA Tritium, VOCs 5, 18 

Main Hill Seep 0603 D-8 NA Tritium, VOCs 5. 18 

Main Hill Seep 0604 0·6 NA Tritium, VOCs 5, 18 

Main Hill Seep 0605 0-6 NA Tritium, VOCs 5, 18 

Main Hill Seep 0606 C-7 NA Tritium, VOCs 5. 18 

Main Hill Seep 0607 C-7 NA Tritium, VOCs 5, 18 

Main Hill Seep 0608 0·6 NA Tritium, VOCs 5, 18 

• 
Haiiirdous Conditions lind I 

incidents. ! Environmental Daia 
'' 

Media 
Analytes~ 

Releases. net I Results Ref 

Suspected s 4 1 SGSb 12 
I Table B.3 
I 
I Location 213 7 
I 

14 I Table B.9 6 
I RSS Location S0275 

Suspected s 4, 6 2 I Table B.9 6 

i 
ISee discussion for Area 

I 7 in Ref. 61 

Suspected s 4 No Oat~ 
I 

Tritium, GW 18 16 I Table B.9 11 
historically I 18 
rernediated I 

None Suspected 5 No Data 
i 
I 

Unknown 14 I Table B.9 6 

i !Appendix E In Ref. 61 
I 

Tritium, VOCs 13 
I 

Tables B.S. B.7, B.a. 18 sw 3. 4, 5, 110, 
11, 16i and 8.9 

Tritium, VOCs sw 13 3, 4, 5, 1:0. Tables B.S. B.7, B.B. 18 
11, 16: and B.9 

Tritium, VOCs sw 13 No Oat~ 
Tritium, VOCs SW 13 No Oat~ 
Tritium, VOCs SW 13 3, 4, 5, 1~0. Tables 8.6, B.7, B.a. 18 

11, 16: and B.9 

Tritium, VOCs sw 13 No Daui 

Tritium, VOCs sw 13 3, 4, 5, 1,0. Tables B.6, B. 7, B.8, 18 
11, 16 and B.9 

Tritium, VOCs sw 13 3, 4, 5, 1,0. Tables B.S. B.7, B.a. 18 
11, 16, and B.9 

A.l-11 



• • 
1 • Soil Oas Survey • freon 11, Freon 113, Trans-1,2-0ichloroethylene, Cis- 1 .2-0ichloroethylene, 1, 1,1· Trichloroethane, Perchloroethylene, Trichloroethylene, Toluene 
2 ·Gamma Spectroscopy· Thorlum-228, ·230, Cobalt-60, Cesium-137, Radium-224, ·226, ·228, Amerlcium-241, Actinium-227, Bismuth-207, Bismuth-210m, Potassium-40 
3 ·• Target Analyte list 
4 • Target Compound list IVOCI 
5 ·Target Compound List ISVOCI 
6 • Target Compound list (Pesticides/Polychlorinated Biphenyl) 
1 · Oloxlns/Furans 
8 • Extractable Petroleum Hydrocarbons IEPH)/T otal Petroleum Hydrocarbons HPHI 
9 ·lithium 
fO - Nitrate/Nitrite 
11 - Chlorlde 
1 2 - Explosives 

4'.,13 • Plutonlum-238 
14 • Plutonium-238, lhorium-232 
t 5 - Cobalt-60, Cesium· t 37, Radlum-226, Americlum-24 t 
16 - Tritium . 

flel!lrtnce 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 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 
2 t. Dames and Moore 1976a, b 
22. DOE 1992i 
23. DOE 1992i 
24. DOE t994 
25. EG&G 1994 

"'0 
Ill 
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Ill 
"'-~ 

• 

! 
l 

"· t-37 



/·;·· ... 
. . 
\ 

.22-·05 -01 -05 - -9407210001 

ENVIRONMENTAL RESTORATION PROGRAM 

REMEDIAL INVESTIGATION PLAN 

TASK AL-MD-1, STAGE 3 INVESTIGATION 

.. MOUND PLANT 

AREA BAND THE MAIN HILL SEEPS: 

· ·IN-STALLATION 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:t987 to January 1988 

Station . Maximum Minimum Average 

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

Mound Plant 

Draft {Revision 2) 

76 
139 
46 

0.7 

Remedial Investigation Plan: Taak AL-MD-1, Sta; 

September 1989 

59 
85 
41 

0.4 
70 
42 
68 

7 
5 

188 
1 
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Table·-11.4:-. Monthly-Averages of Tritium (nCi/Ll" 
a 

- .. . -from January: -1989 through July 1990 _ 

--

" Samole Location . - I 
'ate 712 713 714 601 ·6CJ2/ -~3"?1· 1\- 605 606 607/1 

1"'-. 3.7 20 383 227 I :~ -~·rif ,88 25 32/ I 
2/89, 3.9 19 393 258 713 1'I71iJ b 16 u/ 
3189 ~ 3.7 1607 424 395 ~ 11 :"1!7.) 8{ 16 -1 I 

~3 
-. 

2r/ · ,Esr - s7\ Is 4189 565 410 11 ... 15 

5189 i\... 427 476 ..A'os 10 -·:jgl --59~ 16 /26 

6189 2.8' 233 309 ~ 170 13 "~:':I 73 ' 27 I 31 

7189 3.5 1""-.443 49F/ 196 18 ·~1 69 1\ - 'f 36 

8189 3.1 ~ Ls 220 - ::~.~..,'1 87 
,_ 

j 36 

9189 3.2 507"' /447 190 I 29 ··.;_ J 87 ~I 37 I 
10189 2.9 280 ~ ~464 152 - .,.-;;,:::. 66 v 41 

11189 3.6 3~ ~ 159 I 24 -:-::.:~..:=' 92 1\ 35 I 
12189 - .Ate 481, 103 - -·-;,.• 110 1- ' 33 

01190 3.6 ~ 60 280 ~ 136 19 -·,c)g, 92 I - 24 

02/90 3/ 315 222 '2 21 --, 87 
,. 

15 ., 21 I 
03190 .A'.3 335 261 1os"- I 26 -·.!o;! 72 7 1Z \26 

04190 ~ 3.5 468 330 . 119 "' - - 757 18 \; I 
ostL 3.4 530 229 111 I~ - 7 25 I ,, I 

A9o 4.4. 302 291 132 X . _ .. ' 
7s3· - 22, I 

" 
.. 

335 I ~28_ -~ --- fT 24 ~ 07190 3.6 .. 307 128 
... - 63 -

. . 

~ Sample·location ~r 

~ 608 721 722 723 724 725 726 727 ./I 
1189, 37 14 19 17 I 6.8 4.5 10 638 ~' 2/89 ~6 11 20 17 6.9 

3189 ~ 24 16 16 11 

4189 29 ~5 18 12 I 5.4 

5189 30 ·3~ 20· 18 5.5 

6189. "27 39 ~ -15 5.5 

7189 26 48 3~ 19 .A' 
8189 30 44 . 28 1'....15 ~ i-"""' "7.0 

9189 30 25 26 ~ ·5.7 

10189 . 28 12 .35"~'fl' . fB ~-5.2 

11189 32 10 ~ 16 ~ 
12/89 - 6.5 ~ I" 39 20 6.0 

01190 - fi 35 - 5.5 

02/90 - .JI ~ 12 28 - 5.1 

03190 / 12 26 - 4.8 

04190 V·- 20. 28 - 4.7 

05190/ - 22 25 - 4.9 

~ - '29 80 - 5.1 

Vo7190 - 28 253 - 4.6 

8 
Analyses hv Mound Plant personnel 

Mound Plant. ER Program 
Revision 0 

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

4.6 8.9 2!': I 
5.4 7.8 ~ I"' 693 

5.3 ~ 636 I 
_ .. ~ 8.2 439 

~ V4.o 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 
....... t--.. 5.8 80 439 

~ 72 363 

5.3 
..... 
~8.9 301 

6.1 ~ 380 

· ·s.9 9.3 ~ 
5.2 8.0 450".. 

5.1 7.2 574 """ 4.9 7.4 449 ·' 

Page 12 



•, 

.and Tritium Concent~ations in Groun-dwater ~ps and 0700 Series location~a • ... 
33 +U-234 U-238 U-233 + U-234 HJ H3 (ranggl 
lpCi/LJ _ ___ . _ (pCitlJ U-238 (nCi/Ll (nCitll 

{pCillJ 

.. 

J~ll 0.24 78.2 497 , 72-700 

15.75 0.15 105 700 1Z_?:_700 

5.1__! ~ 18.4 172 , 72-700 

.1.1] _1,_1~ 0.98 _,_,_ 7-17 

0.78 ..Qd§_ 3.0 2 1-~ 

0.56 0.20 2.8 74_ ~~:_1_1~ 

0.17 ~ 4.3 14 7-35 

0_.~]- _Q~~~ 2.8 62 15-76 

0.22 0.09 2.4 15 15-76 

0.33 _Q12_ 1.9 76 15-76 

0.48 _0.2 2.4 56 J§-76 
0~ 0.05 13.6 56 15:2§_ 

1.52 0.34 . 4.5 38 24-43_ 

~·'"'· s,. ... 
!_Q_g __b_~ 40.4 51 33-949 

7&~ _ _9_,_4J 18.7 2~!3_ 1~~.:_§__2__3 

2.13 . 0.17 12.5 J,095 l9-J,()95 

_c::~Q.t~r 1 rencn-

2 -~ ~2__! . 8;0. 5 '3-7 

2 1 .19 _0.55 2.2 4 _3-7 

12 1.15 0.74 1.6 5 ~-1 
onitorin~ Pits 

121 1.37 0.42 3.3 10 4-64·--· 

722 1~Q_1_ 0.21 4.8 21 l~ 
J724 0.85 ~ 2.4 8 5-8 

0725 0:1.§_ 0.39 2.5 3 2-7 

0726 1.51 0:.!§_ 3.3 9 6-682 

0726 og _Q.2~ , .7 ~~6- ~ 
• by Mound Plant. 
e in concentations for all samples collected from January 1988 to May 1988 at the listed 

• 
0. U. 2, Main Hill, PERAT 

August 1991 

:E-

- . .. 
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Table· V. L:-. Seep Monitoring Results 

.. 
~No. Date pH Conductivity Temperature Fl~;,/ 

(!J.mhos/cm) CO F) (gp 

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

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

6/9/~ : .. ·.:::.58.5/ 
.. - .... ___ . .. 

-7.30 . .. ·1610 0.39 -

6/14/94 " "7.20 1n6 fi 0.98 
... 

"'7.10. / . 

. ... . 
6/22/94 . : 1810 60.2 1.80 

6/2:7/94 ~ 1560/ 61.1 3.60 

6/28/94 . 7.19 "" ~~ 60.8 2.16 

6/30/94 7.20 / ~80 60.5 1.80 

0602 6/S/94 ¢ '1~ 61.9 1.80 

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

6/9/94 / . 7.65 12:70 "' 59.8 1.80 

.. - 6/14/g/ ·-- 7.81 6420 ~ 1.80 
- -. ---

•f¢"94 
·; 

64~8"'. .7.40 2140 ·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 

06Ci3 g 6/6/94 _g,·::;: .. ~::~:: <'-_Dry·.-. · · .;·-;.-NfA -.-:.-_ .. ~ ------- N/A-.· • . 
.. 
.. 6/7/94·. .. .. Dry.,._ .. · . . .. ::.NtA -. : >.:··N/A 

6/9/94 Dry .. .. N/A .. ·: · N/A 

6/14/94_ . .. Dry· .~N/A :<· .NtA· 
. 

-6/22/94 Dry . . N/A- N/A_ .. --- .. 

6/27/94" 

6/28/94 

6/30/94 

~ 6/6/94 
... 
0~ 

6/9/94 

6/14/94 
.. 

6/22/94 

6/27/94 

·-~ 
~ 6/30/94 

Mound Plant. ER Program 
(Revision 0) 
50!142~ 

·-

.. 

7.55 
.. 5910. . 63.6 

Dry N/A N/A 

Dry N/A N/A 

N/A N/A N/A 

7.5 3390 60.5_,-
........... 
~ 3410 ~5 

Dry 
.......... ......... ~ N/A ~ 

~ - 317~ "' 66.0 

_, ~7.69 2900 ~ 
7.90-- ·3010 

7.92 3000 

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

August 1994 

"63.5 

63.6 
... 

'0.42 

~ 
0.25""' 

NIA·: 

N/A 

N/A' 

N/A. ·· 

N/A 

0.07 

N/A 

N/A 

N/~ 

~0.012 
0.004 

N/A 

0.003 

0.018-

~007 
0.0~ 

' 

Page 15 



'• 

,...-:--:.. 
I ..... • • ~ 

'( 

• 

intervie , a meeting· w 

_nitoring poi or Building 

bu· ing. The m itoring point 

llected samp 

Mound Plant, ER Program 
(Revision 0) 
~-56-F 

n representativ of only the fo dation 

hTable V.2· · d.graphed ve us rainfall 

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

Februlll}' 1995 Page 16 
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, Ta~le .y;3;, Summary:~f Seep Sampling Results 

~. -:-;;€~~~~~~-~-
.. ... ·---... .. 

: . -- . ~ -. .. 
·::;· . :.: 

~ . .. 

. ·- ···-. ;·. 
.. 

.. 

.. . 
.... .. 

··- . .. .. . 

;

'f'--:-:,,· . 
. .. 

. 

. 

. 

• 
• 

(.
~.· 

-. -.:: ~. . 
. ····· 

Seep Average pH 
No. pH Range 

0601. 7Zl 7.10-7.45 

0602 7.60 7.3~.08 
. . 

~--~ -~·'7.55= -~~:~ .... ··- _:~ 7.~7.55 

0604/ 7.71 7.30-7.97 
0605 

0606' 7.39 7.10-7.64 

0607 . 7.46 7.35-7.64 
.. 

osos· 7.35 6.79-7.63 

0625 7.70 7.56-7.75 

Mound Plant. ER Program 
(Revision 0) 
~-56-1= 

Average Conductivity Average Temp 
Conductivity ·Range ·Temp Range 
(~J.mhos/cm) (~J.inhos/cm} ·eF) CO F) 

1700 .-1~1810 59.9 58.5-61.1 

2398 1227-6420 63.0 59.8-65.2 
.. 

"'"5910~'i-4: ~-! . ~~~---~ :~~19.:§9.1 0:: ~:63.6-.,,: 63.6-63.6 

3147 2900-3410 62.3 59.5-66.0 
·. 

3872 3530-4120 64.1 61.5-65.6 

3895 3580-4140 55.0 53.6-56.1 

2068 2000-2240 59.5 57.1-62.3 

1235 1190-1270 62.7 62.3-63.5 

, . 

RVFS, OIJ.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 ::.~:;;ftP.07/ 
.• 

-~0.008. 0.003-0.018 
·. .. 

.. ... 

0.007 0.0006-0.013 

1.6 0.450-2.70 

0.06 0.054-0.070 

0.096 - 0.09-0.102 

. . 
..~ 
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• 
FlOW from seep 0603, loCated ori the eastern hillside above the lower parki!lg lot, was observed ~~ly once; 

during the field reconnaissance. A-le~gth of pipe was already installed at this seep from a previol!S 
···~·· • .·. • ·~r: c . ·, - ; !: :-: 

monitoring effort.· The flow was _observed after· an rainfall event of 1.37 inches.and for only the one site 
~--- .. . . . . -. • . . . . • - . . l': 

reconnaissance; the measured flow was 0.07- gpm Specific cOnductivity, pH, and temperature averaged; 

• 
• 

·.<.·. ·.. . . . - • -

5,910 J.1mhos, 7.55 and 63.6"F, respectJvely.(TableV.3). Jr·i'i ----------------.,. 

, was considered two separate seeps un · isturbed 

as only at a sing! . · ocation. The seep 

eep 06 . is located on ty northern hillside ~ een seeps 0604 05 and 0607,, n the uphill side of 

roadway cut. T {seep was frtted w· a length of:pip fter a.small:r~/ rvoir was dug into 

average rate of .008 gpm. Sp . ·ffic conductivity, 
F 

ed·3872 p.mhos;' .39(and,64~1~F.·,c pectively (Tab!.· .3). 

· northern hillsid • ·is frtted with a J:~~tly upgraded~/ omatic sampling 

began, water m the seep wj}eaking around th 'weir outlet, there e, 

a len of pipe was in, ailed downgrad: nt of the seep t~pture the full a~· aunt of flow. 

oririg events th · leak was repa· d and monitorijiwas conductedjl the weir outf This may 

e plain the incre in the flow fr · .· the beginning t~he end of the cfuth with an av age .flow of 1.6 

onductivity, p ,· and tempera7J.aged 3,895" 

1.1mhos, 7.3 , and 59.SOF, respectively (Table V.3). 

Mound Plant. ER Program 

(Revision 0) 
5094<·~F 

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

August 1994 Page 18 
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May 1995 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) ". 

MAIN IIILL SEEP 60J -·--~- __ =:~-- 'I 

SJIJOJ SJllOI SJJJOI ! 

902-SlllOI 901-Sl:UOI ·-rol-SlllOI--~ 'i 
AOS01136.D REG A060tll7.D REG ~! 138.!!_ REG -i 

6121194 6111/94 6/21/94 
Resuilf Val Result 1· Val Result r \'111 

tiiliJ: 
UG/KG 420 lJ 440 u 400 iT Acenaphthene 

Semi-volatile OrganlcJ 

UGIKG 420 u 440 u 400 lJ 
UG/KG 420 u . 440 u 400 ii 

Acenaphtbylene 
Anthracene 
Bcnzo(a)anthracene UG/KG 420 II 440 u 51 j 

UGIKG· 420 u 440 u 61 j 
UGIKG 420 IJ 440 u ·--~~ 

Benzo(a)pyrenc 
Benzo(b)Ouoranthcnc 

UGIKG 420 u 440 u 400 ·~ OGIKG 420 II 440 u 76 
Bcnzo(g,h,i)pcrylene 
D cnzo(k )0 uoranthenc 
Benzoic Acid IIG/KG 21 00 !I 2200 U 2000 II 
Benzyl Alcohol "iRftK(i- --420 ii·--- . 440 tJ -- 400 IT---
2-Bcnzyi-4-Chlorophenol _ llGI!5Q._' 4~ ~f _____ ·_4_4~ _u ___ :=~~ ~---
bis(2-Chlorocthoxy)methanc _llG/KG 420 II : 440 U -· ~!;! 
bis(2-Chloroelhyl)cther tJG/KG 420 II 440 II 400 II 

l
bis(2-Ethylhexyl)phthalatc D~R?!~ =:~~~ ~!!'~=. 4~~ ~~!__ -=::-:~~i~ D~ _____ : 
4·Bromophenyl·phenylether UGIKG _ ~~ ~! 440 u 4UU l_J ____ , 
Butylbenzylphthalate .. llO/KG 420 ~~---· 440 'iJ ~~ 1_1 __ _ 
Carbazole · UG/KG ' 420 tJ 440 lJ 400 II 
4-Chloro-3-methylpbenol :·iiGiK_G._ · 42~ ~- 4~ ~-~ ~-:mo ~== 
4-Chloroaniline UO/KO 420 ll 440 IJ 4UO U 
2-Chloronaphlhalcnc UG/KO , 420 lJ 440 U 400 _U __ _ 
2-Chlorophenol ~iiGiK:Cf' _, __ 43_!! ll 440 ll --~~ iT 
4-Chlorophenyl-phenylether -~ : __ 4_2~ U 440 lJ __ 4_0~ !;!. 
Chrysene UG/KG 420 !I 440 !U 94 !:---l 
Di-n-but~lphthalatc _!!GIKO_ --~!~ ~! ______ 4~~ U 4~~ !_! __ _ 
Di·n-octylphthnlatc -~2. __ _i~~ ~!_ __ ___ 4_4~ lJ --~~ !_! __ _ 
Dibenzo(a,h)anthraccnc UGIKG 420 U 440 U 4UO ll 
Dibenzofuran UGIKO 420 ll 440 U 400 U 
1,2-Dichlorobenzcnc · UGIKG , 420 lJ 440 U 400 U I 
i,l-Dic:hlorobenzcnc UC'JICG· ,--420 II 440 l_J ___ ---40o i:i 
1,4-Dichlorobenzcnc UG/KO --420 lJ 440 U ·--;wo i:i 
3,3'-Dichlorobcnzidine UGIKG 420 tJ 440 U 400 U 1 

2,4·Dichlorophenol · UG/KG 420 IJ • 440 tJ 400 11 
Dieth~lphthalate "fiOiKG. __ "4fQ li-- --4-40 ll ___ =;j/ili !_-J --

2,4-Drmethylphcnol UGIKG 420 U · 440 U 400 U 
Dimc:thylphthalatc _ _!JC11KG 420 II 440 _u ___ --~ ~ 1 

4,6-Dinitro-2-mcthylphcnol UGIKG 1000 iJ 1100 lJ 960 lJ 
2,4-Dinitrophcnol UG/KG 100~ ll 1100 l-~---. -960 _u ___ . 1 

2,4-Dinitrotoluenc UGIKG 420 Ill 440 tJ 400 IJ 
2,6-Dinilrotoluenc UGIKG --4-20 U 440 u· .. --4-00 U---
Fiuoranthene IJG/KG 49 J 64 J 140 J 
Fluorene .. UGiRa· --42o if·-- --44fi u--· ---·4oii ii--
Hcxachlorobcnzene UG/KG 420 U 440 U --400 U---
Hexachlorobutadiene UG/KG 420 t1 440 U 400 U 
llcxachlorocyclopcntadienc uGiK:O' --4-20 lJ 440 -u---· ·---wo ,-,---
llexachloroethanc: llG/KG 420 U 440 U 400 iJ 
!ndcno(l,2.l·c,d)Plrcnc :l!.Q!KC!_ __ 43~ !_1 _ --~~~ ~--- -=~!!_ 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MAIN IIILL SEEP 603 [ I __ r= j 

SJIJOI SJlJOI SJHOI 
I 902-SJIJOI 901-532301 902-SJJJOI 

AOS0ti36.U REG A0601137.D llEG A07011J8.1lllEG . 
. ---6iiif9.i-- --6ht194 ··----1 

61W94 
ltcsult Val Result · Val acsult Val 

I 

Semi-volatile Organics Units· ' 

lsophoronc IIGIKG 420 ll . 440 u 400 lJ I 

2-Mcth~lna~hlhalene 
.. 

110/KG 420 II 440 u . ----:roo -~~---· 
2-Mechrt~henol IJG/KG 420 IJ 440 IJ ----:roo rr--
4 -Methylphenol UG/KG ----;j"2ii il 440 ll 400 u 
N-Nitroso-di-n-ero~lnmine IIGIKG 420 il 440 ll 400 II 
N-Nitrosodiphenylamine -IJGIKG •. --420 u-- ---«o -u-- --40o ,-,---

- --4oo Naphthalene IJG/KG 420 u 440 u u 
2-Nitroaniline IJG/KO . 1000 II ~!!!! u 960 lJ 
3-Nitroaniline lfciii<cr --1000 rr-- 1100 -IJ--~ ll 
4-Nilroaniline -IJOIK(f" --iooo n--- --lioo ,-,-·- -·--961i i!--
Nitrobenzene -iiGii('f.' --420 i-,--- ---:r:ro u--- ---;j(jii n--
2-Nitrophcnol ·11otRG ---42o i.-,-- --4-40 ~-~-- ---4fiii ii---
4-Nitroehenol ___ UO/KO 1000 ll 1100 ii---~ u 
2,2'-oxlbis( I·Chlor!!J!rO(!!!ne) iJOtKo· ·--420 ii ___ 

--440 n--- --4oii ,-,---
Pcnlathlorophenol '"iJGiK('f -looo w-- --IIOo -~~-- --~0 [j---

l'hc:nonthrenc .. iiG/KG. --420 n--· --440 l-,-- ---43 J 
Phenol --iioiKo· --420 u-- ---:r:ro u--- --4oo ii ___ 

l'~rcne UO/KG ~ IJ Sl J --1,-0 J 
1,2,4-Trichlorobcnzcnc --nOiKo~ -------mi u--- --4-40 i,--·- ---.ji\ii u---
l,4,S-Trichlorophcnol -UGtK(f' -----.ooo rr-- --,100 -~~---· ---·-96ii ill 
2,4,6-Trichloro~henol ·uatt\iL ~ u 440 u 400 Ill 
Tentatively Identified Compound! --2-9 27 ··--28 

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

' 

MAIN IIILL SEEP 603 
SlllOI Sl2301 SlJJOI 

I 1---· ~S31301 902-S32301 ~2-S33301 
·---- 3643501 REG 3643502-REG-- ~l503 REG 

-~,--- -,. 6ti}i9_4 __ --611!~~ ---6/2119_4 __ 
Vnl Result y;-1 -~ RcsuiiT~ Jlcsull 

lnorganics tlnils _ ____ t-

Aiuminum MGIKG 13100 13500 11700 
IAnrimony MGIKG_ ~~ R 0.83 R l---"-'>:o-::.7:-:-4l;R,----~ 
Arsenic MG/KG 8.9 10.9 10.3 
Oarium ···· · MGtKG. · ·----105 ··----- --y.j§ -- -· ---·l-4i ----

Oeryllium · t;:iGtKa --o.'i~ 0.89 ~~ ---
Bismulh MG/KG 58.1i 48.9 52.1 
Codmium ·MaiKc:l" ---o-:5ii i-~------o-.6i_ll ____ --o~55li_J __ _ 
Colcium ·- ·McitKG ~:iiiii ;----~iiiio ~----- -635iiii ~---
ciiroffii~m -·· ... . MntK:a ·-··--~-9 ii ----·· . -· ----~-8.6 -· --··- . ·- --~-.f7 

Cobol! -- MGtKG ·--j2j ·--·- ---9:8 ----· ----9:7 ·---
Cor.~i ·:~·- ~~~~~! :~~ 2f,i• ~=- 2~'! =~~ ·:· =~~:! == 
~anide ··-·· -~~IIW _ ___ !:? O,?~ ------· -----~:~ _11_. __ 
Iron MG/KG 30600 34700 25100 
l~ad ·M-GI_K_G_ ---16-:-6 ·--- --tf7 ---- --~-1.9.7 ----~ 

~!~~ncsium . :~GI~Q.. 7~f~ 7160 -f!icio ----1 
1Monsoncse -~~!!~~ __ c.~~ 12~~ ---··-· ___ ~~ ----1 
Mercury _MGIKQ._ __ 0:..!~ lJ 0.12 lJ __ 0_.13 ~ 

1
Nickcl -~G/KG __ 2_2,~ 20.~ ---· ___ 2_3~ __ _ 
l'olossium MGIKG 1680 956 1360 
Selenium · MGtKa· ---0.51 UJ o.n ~- --0.48 l_JJ __ _ 
Silver .. MGtKG. --fi i-~--- ----1.3 u·--- ---fi iJ---
Sodium MG/KG 22-iii J 2670 ~--- --1420 f 

1
Thalliurn ~MCi/KG --0.9[ U 0.96 U · --0.86 tc=:J 
Vanodium _MG/~ __ 2~:? 27.9 20.8 ~1 

,Zinc -~Q~Q.. __ 6~.6 75.8 -----·-·--6~~ ____ _ 
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APPENDIX E.J MAIN HILL SEEPS SOIL INVES"I:IGATION (SOIL) 

MAIN iliu.SEEI' 603 ______ --···-· .. .==:=J=== --r-- =--=~.:·.--:~_·---------
531301 532301 Sll301 

902-SJJJOI 902-silllii-· - ---;-ii2-sJJ~ -------· ------
036434-000 I-SA 0364340002SA It EG 036434000JSA llEG 

6nl/94 6/21/94 6tiii9_4 __ 
Result Val ltcsult Val Rcsuil- Val 

Anions llnils 
Chloride "i'.fGIKU- --·-Tno ---- --noo ----- ---ni ---
Fluoride MOt KG t.3 --2.T (9 ----
Nitrate/Nitrite (N03/N02-N) MGtKiT 9 ---- --"2.4 ii)6 ---
Sulfate -MG/KG --322 sn tli'l .. ___ , -------

---- ---- ----··· ---·-· ·--·-· -·· ----
531301 532301 SJJJOI -··--- "--"9oz-s:itJo-t -- ---m~Sl'fiOI- --?ili:SjjjiJi-
1tEG-.-- 0364340002SA ltEG OJ64J40.003SA REG 

6nl/94 6/11194 -- -::- 6/21/94 ----
Rcsull ltc.i-.il- -v~l Val _ Rcsull ~---- ---·-- ---

Miscellaneous Units 
Cation Exchange Co~citl as Nn .MEQ/100 12.5 

PI! UNITS ·---u --7.9 8.4 ----
Toto I Organic Corbon ~~ --~3 2.1667 1.3 

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

I\IAIN IIII.L SEEP 603 ..1:-S3 IJOI . .. -- ........... -~··- ··-. ··---·- ---- ·-9tl2:s}i"joi· ·-- · 
------· 

Ol64l400()J-SA!it-:G 
6/llf9_4 __ 

Result Val 

EXPLOSIVES II nils 
2-Amino-4,6-dinitrotoluenc UG/G 0.32 lJ 
1,3-Dinilrobenzcnc UG/G 0.32 ,-~--

i.4-0initrololuenc lJG/G 0.32 o--· 
2,6-Dinitroiiiiuenc UG/G 0.33 (J 

liM X UG/G 2.8 -u--· 
Nitrobenzene UG/0 0.33 IJ 
PETN UG/G 1.3 lJ 
nnx IJG/0 jj i-.--
'fE'fR-YL · ---- . IJG/G --o.-82 

iT ____ 

i}:S-Trinitrobcnzcnc UG/0 o.32 ,-~---, 

~J-6. Tr~~!_!olo!ucnc UG/G 0.32 -()---·: 
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APPENDIX E.J MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

'MAIN.IIJLI, SEEP 603 I I I_:=E l J ~- --- T --- _ I 
SJIJOI SJllOI SJJJOI 

902-SJIJOI 902-532301 902-SJJiOI 
3228673 REG 3228674 REG 3228672 REG 

34506 34506 345116 
Resull I UNC I Val Resull I llNC I Val ltesull 1-tJNC I Val 

Radiological I UnitJ 
Am-241 PCIIG 0.108 NA U 0.0854 NA U 0.0854 NA U 
Oi-207 PCIIG 0.0257 NA U 0.0191 NA U 0.0242 NA U I 
ni-210m PCI/G 0.0293 NA U 0.0221 NA !J ___ ~279 NA U I 
Co-60 · PCIIG O.oJ05 NA lJ . O.o247 NA U 0.0316 NA U 
Cs-137 PCIIG 0.202 0.0344 0.238 0.0323 0.299. . 0.0451 I 
K-40· PCIIG 21 2.24 14.3 I.SI 16.9 1.87 
Pu-238 PCIIG 0.259 0.0517 J 0.0461 0.025f J 0.359 0.0672 J 
Pu-ii9n4o · PCIIG 0.0328 0.0161 J 0.00629 0.00731 J 0.0215 NA UJ I 
l'u-242 PCIIG 0.0125 0:00895 J 0.0154 NA U-J--If.Oi43 o:0Ti4 i 
Ra-226 PCIIG 2.29 0.636 3.15 0.575 2.24 ---0-.7-
Sr-90 PCIIG 0.492 NA U---1---oi)) NA U 0.384 0.233 j 
Th-228 I'CIIG ---o:ilii 0.135 0.818 0.132 o:ii47 -·o:IJ4 I 
Th-230 PCIIG 1.08. 0.166 1.6 0.228 1.24 -o.TiiJ 
'ih-232 PCIIG 0.71B --0.i21 --- --o-.7:5 -o.ill ·--o:74 --ii.li ---
1l'rilium PCIIG 0.175 -0.060i R 0.17 0.0868 R 0.127 -ii];i7 R 
~~J-234 PCIIG 0.809 0.159 --o.7721--0.I38 0.85i --l-l.f6-
~~-235 I'CI/G 0.039~ ND --=· ~- -~:o42 ~2)~ . o:06~~ =-0~~ ===-
~~J-2~8 !'CliO o.9~ __ o_. !Z~ --··--~~ ._0.147 ____ -~ ·----~:.! 75 1 
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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 tearri. members-wearing gloves~ brushed-th-e-remai~ing 

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 A. 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 (0raper.l986b). -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 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. 1 988). 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 

ER Program, Mound Plant 
Revision 1 
MOUN09\M9SS012.WI'2 12122192 

OU 9, Site Scoping Report, Vol. 3-Rad Site Survey 
December 1992 
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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 Fl DLER 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 measurem~n~ .. "!~.s .~eport~d to be about 25 percent. The thorium 

results were reported in pCi oftotal thoriuJ"!l p~r 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 ~Y J\llound Plan~ on apprQxir:n~t~ly 3_~0. (1 8 percent) of the soil 

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

presence of gami'T'!a~emitting radionuclides, .but Hnle e.J;Ccess. plutonium or, ~~~rium was identified by 

radiochemical a~alysis. Gamma ~p_ec~roscopy)s capable of detecting a .. variety of gamma-emitting 

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

cobalt-60, cesium-137, radium-226, actinium-i27, and americium-241. No other gamma-emitting 

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

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, c_obalt-60, and americium-241 

were given. 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 1.0pt:j/g for both (Stqught 1.990). The Mound · 

Pl~nt procedure .for gamma ~pectroscopy._is provided in Appendix A . 
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~~ Map Coordinates MRCID Depth Pu-238 Thorium b Tritium Co-60 Cs-137 Ra-226 Am-241 

Location• South West No. Mo-Yr (Inch) (pCI/g) (pCI/g) (pCI/ml) (pCifg) (pCI/g) iJ>CI/g) (pCI/g) 

50056 1050 2310 4056 '.10-83 0 0.19 b 

50057 1150. 1925 6765 08-84 0 0.55 b 

50058 1150 2050 6761 08-84 0 0.57 b 

-..J 
50059 1150 2085 4061 10-83, 0 1.68 b· 

S0060 1175 1885 4060 10-83 ·0 0.28 b 

I I l 

50061 0925 2265 4064 10-83 0 1.50 . b .. 

; l. 

50062 0925 2365 4065 10-83 0· 1.50 b 

.. ' ' S0063 0925 2440 6766 qa~ 0 17.60. b. 

S0064 0925 2490 4066 10-83 0 0.25 b 
'·'I 

S0065 0950 2615 4067 1~ 0 0.02 b 
:. 

S0066 1050 2290 4063 10-83 0 1.07c b . ' . ,• I 

C0002 1200 1860 8340 11.-84 36 0.10 4.47 .. . I 
8341 11-84 72 0.01 2.49 

I ( 80007 1225 1985 6433 08-84 0 0.24 

b' I ·!i· I'·! 

S0068 1225 2035 6434 08-84 0 0.45 b 

I ' ~ : I ' ··l • .. 'J ;· 

S0069 1225 2085 6435 08-84 0 0.10 b 

S0070 1225 2135 6436 08-84 o. 0.60 b 

S0071 1250 1385 3030 10·83 0 0.17 . b 1.92 

S0072 1350 1960 6439 08-84 0 0.24 b 
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- Page 3, was condition: "tritium was detected at less than 2 nCi/1". 
Page 3, is condition: "tritium was detected in the range of 1 to 3 nCi/l". 

ADDED: 
- Page 3, "The latest data seems to indicate an increase in tritium concentrations but is 
likely related to much diminished flow". 
- Page 3, radiological data from the Radiological Site Survey and reference. 
- OU9, Volume 12 ~Site Summary Report (reference). 

- Revised format to current EG&G/DOE aooroved format. 
recommendation page to document: 

(1) The expiration date for the public comment period has expired. 
(2) The fact that no public comments were received. 
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