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MOUND PLANT 
PRS93 

JULY 5,1995 

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. PRS 93 was historically 
identified as seep 603 and is located on-site. 

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

Tritium was detected at low levels i.e. less than 2 nCi/1. Flow was intermittent in the 
past and continues to be more recently. Soil was sampled at seep 603 as part of OU9 
Regional Soils Investigation. All radionuclide concentrations for seep 603 were at 
background. All other contaminants for seep 603 are in the range of background. 

RifFS OU2, Technical Memorandum Characterization of Main 
Hill Seeps & Foundation Drains (August 1994 and February 1995). OU2 Main Hill, 
PERA T (August 1991 ). 
OU9 Regional Soils Investigation (May 1995). 
Remedial Investigation Plan, Task AL-MD-1, Stage 3 Investigation . 

McMahan/Carfagno 
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maximum values measured in January 1988 were under 800 nCi~. The further decline in tritium 

concentrations at seeps 0601 and 0607 is illustrated by Table 11.4, which presents monthly averages 

for tritium concentrations over the period from January 1989 through July 1990 (WESTON 19_91 ). 

The impact of rainfall on flow at seeps 0601 and 0607 is iUustrated by the data presented in Figures 

2.12 through 2.17, presenting rainfall and flow rates for the months of December 1987 and January 

1988 (WESTON 1991 ). Flow rates at seep Q601 are presented in gallons per minute and flow rates 

at seep 0607 are presented as voltage and are not converted to gallons per minute. The numerous 

minor rain events in December 1987 resulted in variations in flow at the two seeps. For example, 

rainfall recorded over December 1 and 2, 1 S87, resulted in increased flow measured at the seeps on · 

December 2 and 3, 1987 (Figures 2.13 and 2.14). The extreme variation in flow measured at seep 

0601 throughout the month of December 1987 (Figure 2.13) is not clearly understood and may be due 

to a daily release of water from a buried pipe or a malfunction of the monitoring equipment. Measured 

flows decline at both seeps over the dry period_ of January 1, 1988, through January 18, 1988 (Figures 

2.16 and 2.17)~ The rainfall event of January 19, 1988, resulted in an increase of flow at both seeps. 

The rapid response of the seeps to rainfall events indicates that the seeps are part of local shallow 

groundwater flow systems that are open to receive recharge from rain.~!. 

Table 11.4 presents monthly averages of tritium concentrations measured in groundwater samples from 

the Main Hill seeps, the monitoring pits, the SW Building groundwater capture system, and the 0712 

groundwater intercepter trench over the period January 198.9 through July 1990. Sample locations 

are shown on Figure 2.6. Table 11.5 presents tritium concentrations measured in samples collected 

from monitoring wells on the Main Hill for the period January to July 1990. Monitoring well locations 

are shown on Figure 2.6. Construction information on the monitoring wells is presented in Table 11.6. 

In 1990, the highest tritium c~ncentrations were measured in groundwater samples colle~ted a~ sample 

locations for the SW Building groundwater capture _system (0713, 0714, and 0727). Tritium 

concentrations measured at seep 0601 are greater than 1 00 nCi/L, but concentrations have declined 

over one order of magnitude compared to measured values before the groundwater capture system 

was placed in operation. !The.i.data1in'i[~~le;_ll.4:!'l«!i,~~e.~,!_~t.tm-coricen~ti9~.i!1 g!B!J'!~~~rl 

~afl'!pJes.:CODectect~t~s~-~ .06p~~~e~iJicreasing.lf Th~seep)las_a_v~!Y J~.vv flo~~ncf is~often~dt_y. The J 

E8u~J~r.~o .. ~~~~:.-~~~~.§!J~~!!fi~.l19--!~u,:..ry;.l~~qjj o ... 9 ... n~l.E" .. .n,oj~ 
c~own.~Tritium .conce~~~C:~~~h!I!,!Er~~!'!.cL~9JJigher. ... va~'!-~ ... 2~,~ -~~!}~!-~~e!_e.!-J 
L~qne~!~g at_s~~P 060~} 

Tritium concentrations measured in groundwater samples from seeps 0605 and 0607, located off 

Mound Plant property, have declined.since the SW Building capture system was placed in operation. 

Tritium concentrations in seeps 0605, 0606, and 0607 are much higher than concentrations in 

groundwater collected in the 0712 intercepter trench that is located upslope from the three seeps. 

Mound Plant. ER Program 0. U. 2. Main Hill. PERAT Overview of Ooerable Unit 2 



• 

( 

• 

• 

Data. 712 

1/89 3.7 

2189 3.9 

3/89 3.7 

4189 3.3 

5/89 3.1 

6/89 2.8 

7189 3.5 

8189 3.1 

9/89 3.2 

10/89 2.9 

11/89 3.6 

12/89 -
01190 3.6 

02/90 3.1 

03190 3.3 

04190 3.5 

05/90 3.4 

06190 4.4 

07190 3.6 

Data 608 

1189 37 

2189 36 

3189 30 

4/89 29 

5189 30 
6/89. 27 

7189 26 

8/89 30 

9189 30 

10189' 28 

11/89 32 

12189 -
01/90 -
02/90 -
03190 -
04190 -
05190 -
06190 -
07190 -

Table 11.4. Monthly Averages of Tritium CnCi/U 
a 

from January 1989 through July 1990 

Samgle L11cation 
~· 

713 714 601 602 ;'603"t 

20 383 227 14 ··t:2·f' 
19 393 258 13 ffi)j 

1607 424 395 11 n7l 
565 410 251 11 'i:Sl 

I 
427 478 205 10 39• 
233 309 170 13 ~-~ 

443 496 196 18 ·:.:-, 
852 516 220 - .._... .. ,, - -· 
507 447 190 29 

.. .._ ';1 

280 464 152 
I -..:·· -

328 392 159 24 ~-== ~ .. 
418 481 103 - -~·..;,' 

60 280 136 19 "169' 
315 222 112 21 ·-, 
335 261 106 26 

_ . .,..! 

468 330 119 ' - -
530 229 111 33 -
302 291 132 - I - , 

·--
335 307 128 28 -. ~ - .. 

Sample Lllcation 

721 722 723 724 725 

14 19 17 8.8 4.5 

11 20 17 6.9 4.6 

24 16 16 11 5.4 

15 18 12 5.4 5.3 

39 20 18 5.5 3.8 

39 30 15 5.5 4.0 

48 32 19 6.8 5.8 

44 28 15 7.0 5.3 

25 26 13 5.7 5.5 

12 35 18 5.2 5.0 

10 36 16 5.9 6.2 

6.5 39 20 6.0 5.8 

15 35 - 5.5 8.0 

12 28 - 5.1 5.3 

12 26 - 4.8 6.1 

20 28 - 4.7 5.9 

22 25 - 4.9 5.2 

29 80 - 5.1 5.1 

28 253 - 4.6 4.9 

a . 
Analyses by Mound Plant persoMel 

Mound Plant. ER Program 
Revision 0 

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

605 606 607 

88 25 32 

83 16 28 

83 16 28 

67 15 25 

59 18 26 

73 27 31 

69 - 36 

87 - 36 

67 - 37 

68 - 41 

92 - 35 

110 - 33 

92 - 24 

87 15 21 

72 12' 26 

75 18 26 

67 25 18 

53 - 22 

63 - 24 

726 727 
: 

tO 638 

8.9 535 

7.8 693 

7.1 636 

8.2 439 

7.6 461 

9.7 526 

1 1 545 

9.4 444 

13 512 

8.8 396 

80 439 

72 363 

8.9 301 

10 380 

9.3 430 

8.0 450 

7.2 574 

7.4 449 

Overview of Operable Unit 2 

Section 2. page 27 
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• Seep No. 

0601 

Date 

Table V.1. Seep Monitoring Results 

pH Conductivity 
(Jlmhos/cm) 

Temperature 
CO F) 

Flow 
(gpm) 

7.45 1710 6/6194 58.5 1.08 

.. '.... . :. . . . . 617/94 7.43 1570 58.9 1.50 
:_ /?~t>+_i}Y.' :~:_~/E~:= . .-._.-.. :~ · -.,_6/_9_194--:----+--.,_-30 ____ +-_ -~---1-61-o--+---ss.-5--+-_ .-o-.39---t 

.. 1-------+------+-----+--------lf-------1 
6/14/94. 

.. 
7.20 1776 60.5 0.98 

.. : -~ .. 
6/22/94 7.10 ·- · .. : 1810 60.2 1.80 

6/27/94 7.30 . 1560 61.1 -·. 3.60 

6/28/94 7.19 .. 1780. 60.8 2.16 

6/30/94 - 7.20 .. 1780 60.5 1.80 

~ :,: >. -~- -· ._SJ_s_"t94 ___ -+-:----a_oa_.;_· ____;.. .. +-.-. ~::_·1_2Zl __ -+ ___ 6_1_.9_-+ __ 1_.8_· o_--i 

6/7/94 7.77 .'1283 61.2 2.0 

6/9/94 7.65 1270 59.8 1.80 

6/14/94 7.81 6420 62.3 1.80 

6/22/94 7.40 2140 64.8 0.30 

6/27/94 7.49 2390 64.0 0.42 

6/28/94 7.30 2340 64.6 0.32 

6/30/94 7.32 2110 65.2 0.25 
., _ _._,_ . .. 0603 'I 

/ .. 6/6/94~'-2.;.; :,.:~:. c_.,_ _ _- Dry . . .. .. .. ' l N/A,, ; 
I 

9/7/94 · Dry N/A N!A 'NtA·; 

6/9/94 -- Ory 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 1 

6/'4-._7/94 7.55 5910 63.6 0.07 

6/';.8/94 ... Dry N/A N/A __ · ~ N/A . 

'6/30/94 Dry N/A ___ N/A . N/A ·1 

0604/0605 6/6/94 N/A N/A N/A N/A ....... -----;-------+-------....... ----~-----_, 
6/7/94 7.5 3390 60.5 0.012 

6/9/94 7.30 3410 59.5 0.004 

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

6/22/94 7.97 3170 66.0 0.003 

6/27/94 7.69 2900 60.6 0.018 

6/28/94 7.90-- 3010 63.5 0.007 

6/30/94 7.92 3_000 63.6 0.006 

Mound Plant, ER Program 
(Revision 0) 

RUFS, OLJ.2. Technical Memorandum 
Characterization of Main Hill Seeps & Foundation Drains 

August 1994 

Site Reconnaissance 
Page S-3 
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Table V.3. Summary of Seep Sampling Results 

Seep Average pH 
No. pH Range 

.: 0601. . 721-· 7.1~7.45 
-· -
0602. 7.60 7.30-8.08 

~ 06ffi~ ~7.55~ 7~7.55 
·- %. ·-. -····-· 

.:• ... :: ·:.-

QsOii 
.. 

'7.71 . 7.3~7.97 
'0605. -. .. 

o6o6: ··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 

:: -:· .... · ~ 
... ;..~_.:.·.-

lr\'········ .. 
. ·. ·. ·. 

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

Average Conductivity Average Temp 
Conductivity Range Temp Range 
(II mhOS/em) (~&mhoslcm) f'F) rF) 

.1700 -. .-1560-:1810 59.9 58.5-61.1 
... -. . 

2398 1227~ 63.0 59.8-65.2 

:;-5910.~~$.. '1~!~10: 5-63.6 ·;,: 63.6-03.6 
-. 

3147 2900-3410 62.3 59.s-ss:o --· .. 
.·. 

3872 3530-412<> 64.1 61.&.-65.6 

3895 358().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 

RUFS. 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 "'~: ---=~'o 011 --~-""~:{IJ .• 

-~~0.008. .. :, 
· .. ' -- -. . . . ·. --· 

. ... 
. 0.007-

1.6 

0.06 

0.096 

.0.003-0.018 
.· 

0.0006-0.013 

0.450-2.70 

0.054-0.070 

0.09-0.102 

Site Reconnai3sance 
Page 5-11 
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Seep 0602 consists of numerous discrete seeps and is located on the southern hillside below HH 

Building. The reservoir and outfall pipe was installed in the seep with the highest flow. Because of the 

numerous discrete seeps, the flow value is only an estimate and will need to be refined in future phases. 

Specific conductivity, pH, and temperature averaged 2398 IJ.mhos, 7.6, and 63.0"F, respectively {Table 

V.3). The estimated flow was 2.0 gpm in the beginning of the month, but slowed to below 0.5 gpm near 

the end of the month. This could be attnbuted to the numerous s~p locations within the seep, with 

increaSed flow at another location. 

:FJow]rjim seep ,0603,1oCated Ori the east~m hillside ~-the low~r ~g lot.~ obse~:or:t!Y ~~jj 
during the field~n~. A ~~~Qtl:l.ot pipe was already lnstaiJed at·this-~p iron1-a pr~Vicfus_i , ___ .... -......._ • - ..•.. - ......... - .• ~--~·---....... e ·..;-L .... _:;e:..:...~e;- . . -- - . . -

~~?~Jig effort.· The flow~ o~~ .~.~--~ ~r:tfall_.~vent of 1-3? _inches ~~V~r on_ly .. ~~~P!i~_,.sit~i 
i'eco~ce; the-measUTed flow was 0.07 gpm -Specific cand~cti'tity. pH, and temperatUre ~@ged j,· 

... ~:.:.:.::. .. o;:··~·-'~~---·.. .. . .. . . . .-. ··. -~ . -~ . : .. - . ~ 

~910 jlmhos, 7~55 and 63.SOF, respecti'iiE!Iy {Ta!)le y.~). <·I 

Seep 0604/0605, located on the northern hillside, was considered two separate seeps until disturbed 

during vegetation removal along the Mound Plant fence. As a result of the fencing activities, the seep did 

not flow for several months and when seepage did reappear it was only at a single location. The seep 

flows at an average rate of 0.008 gpm, and was dry during one monitoring event Specific conductivity, 

pH, and temperature averaged 31~5 J.Lmhos, 7.71, ·and 62.3°F, respectively {Table V.3). 

Seep 0606 is located on the northern hillside between seeps 0604/0605 and 0607, on the uphill side of 

an old roadway cut. The seep was fitted with a length of pipe after a small reservoir was dug into the 

roadway cut This seep also flows at an average rate of 0.008 gpm Specific conductivity, pH, and 

temperature averaged 3872 J.Lmhos, 7.39, and 64.1°F, respectively {Table V.3). 

Seep 0607, also located on the northern hillside, is fitted with a recently upgraded automatic sampling 

station. When monitoring first began, water from the seep was leaking around the weir outlet, therefore, 

a length of pipe was installed downgradient of the seep to capture the full amount of flow. After a few 

monitoring events the leak was repaired and monitoring was conducted at the weir outfall. This may 

explain the increase in the flow from the beginning to the end of the month with an average flow of 1.6 

gpm. Specific conductivity, pH, and temperature averaged 3,895 IJ.mhas, 7.46, and 55.0"F, respectively 

(Table V.3). 

The flow from seep 0608 is from a few discrete locations at the far eastern end of the railroad cut along 

the northern hillside. The reservoir was. located in the area with the highest visible flow of all the discrete 

see·ps. The flow averaged. 0.06 gpm, with specific conductance, pH, and temperature averaging 2068 

11mhos, 7.35, and 59.5°F, respectively {Table V.3). 

Mound Plant. ER Program 
{Revision 0) 
~.:18-F 

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

August 1994 

Site Reconnaissance 
Page 5-12 
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time to fill a graduated vessel with the water seeping from the outfall pipe. Temperature, specific 

conductance. ~d pH were measured using a Hydac combination meter. The outfall water was allowed 

to flow directly into the sampfing cup on the meter. Temperature was ctiecked first, followed by specific 

conductance. and then pH. The results were recorded In the log book along with the time at sampling, 

type at vessel used, and any other observations of ~P conditions. The Hydac instrument was calibrated 

daily. 

Daily rainfall was collected from the Mound Plant rain gauge located on the Main HilL The rain gauge is 

automatic with daily readings recorded at twelve midnight for the previous 24 hours. When no 

precipitation falls for a given da:f the gauge records this as zero, and when a rain event does occur the 

gauge records the amount In inches (Append"IX B). 

5.1.2. Foundation Drain Investigation 

When information about foundation drain sampfing was obtained during the Mound Plant personnel 

interviews, a meeting was set up with a repr~ntative of EG&G who conducts the sampling program. 

The monitoring point for Building 48 is at the bottom of a catch basin on the northwest comer of the 

building. The monitoring point for T Building is in an unlined open drainage ditch southwest of ~e 

build'mg. The collected samples are ~ composite of the water flowing into the sampling location. Mound 

Plant personnel indicated that in the past the foundation drain on the east. side of T Building may have 

been sampled but the infonnation is not available. However, the hillside where the east drain is shown 

to discharge was thoroughly investigated without locating the drain. Temperature, conductivity, pH, and 

flow were not measured because the sample would not have been representative of only the foundation 

drain The tritium results from these locations are summarized in Table V.2 and graphed versus rainfall 

on Fagure 5.2. 

5.2. RESULTS 

Of the eight seeps, 0601 and 0607 flow at consistent rates of approximately one to three gallons per 

minute, with fluctuations after rainfall events (Flgure 5.3). 1JflS:q~~~~-~~-ai~rates~lJ:BeioWfhi~ 

~"Qatlon-per .. ~iiDt¢_{gpmJ!.~~~-~-~-;~~~-¢t~r._~_rairlfallevelit·a; over oo~,(I)~~<BQ!!!9_~1F 
Seep 0601 located on the western hillside is equipped with an automatic sampling Station that was 

recently upgraded. This seep flows at rates above 1.0 gpm with pH averaging 7.27, conductivity 

averaging 1700 micromhos (~mhos), and temperature average at 59,go F {Table V.3). 

Mound Plant, ER Program 
(Revision 0) 
!!C»&2·:5&-F 

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

Februaty 1995 

Site Reconnaiuance 
Page 5-S 





Sampling was conducted in accordance with the OU9 FSP, with the following exceptions. The FSP 

indicated that six sampling locations with the possibility of a seventh. located near manhole #4, would 

• be investigated. The FSP also indicated that the exact locations will be determined in the field. Eight 

sampling locations were identified and samples taken from all eight locations. Sampling locations were 

near manholes #1, #2, #3, #4, #5, and #6, as well as between #7 and #8 and between #8 and #9. The 

additional location was sampled to insure all pipe size change areas would be assessed for leakage. 

• 

• 

The FSP indicated that a ~um of two samples per stratigraphic unit (excluding bedrock) should be 

obtained for geotechnical analysis. Geotechnical samples were collected from five of the borings. Three 

strata types were discemable: a silt and clay layer, a sand and gravel layer, and bedrock. Due to the 

physical properties of the sand and gravel layer, only one geotechnical sample was obtained for analysis. 

Four samples of the silt and clay layer were also collected. 

~2.3.3. ·Soil and Water Sampling at.tlie Main HillS~pS-~; 

The Main Hill Seep assessment consisted of sampling the soil (surface and subsurface) at and near the 

seeps, and sampling the water discharged at the surface. At a minimum, three surface soil samples .were 

taken: at all selected locations, at approximately 10 feet downgradient from each selected location, and 

at approximately 20 feet downgradient from each selected location. Additional soil samples taken at a 

depth of two feet were taken at four of the selected locations. Surface water samples were also taken at 

four of the selected locations. (~at~r samples -~'!ld no~.J>e taken at locations 603, 605, 'and 606 becaus~ 
-· • ____ 4 .... .,_..,_-.- ~,-~, - --

the flow-was ~uffiCi~rit:: Sampling took place on and off the Mound Plant propeny. Figure 2.6 presents 
L.. ·.. -- ..... ·' 

the Main Hill Seep Sample Locations. Table 11.1 describes the sample location descriptors used. 

Sampling was conducted in accordance with the FSP, with one exception. The FSP indicated that eight 

sampling locations (601, 602, 603, 604, 605, 606, 607, 608) should be sampled. Upon inspection of the 

seeps, only seven seeps were identified. One seep was found near the historically represented locations 

of seeps 604 and 605. Due to the relatively shon distance between seeps 604 and 605 on the historical 

map (Figure 2.6), the field ~rew arbitrarily· identified this •combined" seep as 605. 

The soil and water samples were analyzed for the full suite of analytes listed in Section 2.1.3. plus 

geotechnical parameters as described above . 

Mound Plant, ER Program 
Revision I 

OU9, Regional Soils Investigation 
May 1995 

Sampling Prognun 
Page 2·15 
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. D Structures 

--- Paved/Unpaved 
---Roadway 

.. Ephemeral Stream 

Plant Boundary 

r'\....~602 
~ Location of Seeps 

Figure 2.6. ·Main Hill Seep s·ample Locations 

OU9. Regional Soils Investigation 
May 1995 
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• • APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

~i.ur:i iiiiii:si::£r;6o1 -· :,:.; 
.. .... -:"J .. ·--- ·-- T- ·-·· ····-·- r--

SJIJOI SllJOI 533301 
901-S31JOI 901-531301 901-533301 

114483.0 REG 114484.0 REG 114485.0 REG 
6111/94 -~~~;-- ~--~!1194 ·---4-• 

Result Val Re5ult Val Result Val 

Volallle Organics If nils 
Acetone UG/KG 13 u 13 u 12 u 
Acetonitrile UGIKG 126 u 133U 120 u 
Ac~lonitrile UGIKG 126 u 133 u 120 u 
Benzene UG/KG 13 u 13 u 12 u 
Bromodichloromethane UG/KG llu JJU 12 u 
Bromororm UG/KG 13 u 13 u 12 u 
Dromomethone UG/KG 13 UJ 13 UJ 12 UJ 
2-Butononc UG/KG llU llU 12 u I 

Carbon Disulfide 110/KG 13 u 13 u 12 u 
Carbon Tetrachloride UG/KG '13 u IJU 12 u 
Chlorobcnzene UGIKG IJU JJU 12 u 
Chlorodibromomethanc UG/KG 13 u 13 u 12 u 
Chlorocthonc UG/KG 13 u 13 u 12 u 
Chlorororrn 110/KG 13 u 13 u 12 lJ 
Chloromethane uOii<a ---.-) u nil 12 u 
1,1-Dichlorocthane UGIKG - 13 u 13 u 12 u 
1,2-Dichloroc:thane UGIKG 13 u 13 u 12 u 
1,1-Dichlorocthcne IJG/KG ll u 13 IJ 12 u 
1,2-Dichloroc:thcnc -oo!Ko --2-S U 27 ll 24 u 
1,2-Dichloro~ro~ne -UG/KG. 13 u 13 u 12 u 
cis-1,3-Dichloro~ro~ne -UG/KG 13 u 13 u 12 u---

trans-1,3-Dichloro~ro~ne IJG/KG ll u ll u 12 lJ 
1,2-Diethllbcnzenc ··uo,Kcf' --25 u 27 u 

..24 II 
Ethrlbcnzcnc -uaii<a .. ---13 -u-- 13 u . ---12 u 
llexanc · uaiRu·· DU 13 u--- --.12 u---
2-Hexanonc UG/KG 13 u 13 u 12 u 
lodomethanc 110/KG ll u 13 u 12 u 
4-Methyl-2-pentanone UGIKG IJU 13 u 12-u--

Methllene Chloride UG/KG 3 J 13 u 12 u . 
Styrene UGIKG 

-
llU 13 u 12-u--

1,1,2,2-Tetrachloroethane UGIKG 13 u 13 u 12 u 
Tetrachlorocthcnc UG/KG 13 u 13 u 12 u 
Toluene UG/KO IJU 13 u 

12U ___ 

1,1,1-Trichloroethane UO/KG 13 u 13U Jiu 
1,1,2-Trichloroethane -iiOiK:o 13 u 13 u 12 u 
Trichloroc:thcno -UG/KO 13 u 13 u -i2 u---

Trlchlorolrifiuoroc:thanc UG/KO IJU 13U 12 u 
Vinll Acetate -UGIKG llU 13 u 12 u 
Vinyl Chloride UGIKG llU 13 u 12 u 
Xllene, Total UO/KG 2S U ·· 27 II 24 u 
Tentatively Identified Compounds I 
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• • APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MA.IJIIrlm.L ~~~p '(iOJ; I I I 
SlllOI Sl1l01 SJJJOI 

901-SlllOI 901-SlllOI 901-SJJJOI 
A.050lll6.D REG A.060lll7.D REG A.0701138.D REG 

6/11/94 6/11/94 6/11/94 
Result Val Raul! Val Result VIII 

Seml-volallle Orgaaia Unit• ' 

Acenaphlhene UOJKO 420 u 440 u 400 u 
Acenaphthylcnc UOIKO 420 u 440 u 400 u 
Anthracene UOJKO 420 u 440 u 400 ll 

I 
Benzo(a)anthracene UOJKO 420 u 440 u 51 J 
Bcnzo(a)pyrcnc UOJKQ. 420 u 440 u 61 J 
Benzo(b )fluoranthene UOIKO 420 u 440 u 64 J 
Benzo(g,h,i)pc:rylene UOJKO 420 u 440 u 400 u 
Benzo(k)fluoranthcne lJOJKO 420 u 440 u 76 J 
Benzoic Acid UOJKO 2100 lJ 2200 u 2000 u 
Benzyl Alcohol -UOIKG- -wlii 440 u 400 u 
2-Benzyi-4-Chloro~l llG/KG 420 II 440 u 400 ll 
bis(2-Chlorocthoxy)mcthanc UG/KG 

- 420 u 440 u 400 o--
bis(2-Chlorocth}'l)cthcr lJG/KG 420 ll 440 ll 400 ll 
bis(2·Ethllhcx~l)ehthalatc 110/KG- ---420 iif 440 lJJ --400 ,-.-~--

4-Dromoe!!cn~l-ehcn~lcthcr -TiotKo --·42o n··--- --440 u--· ·--·-4oii u·--
Butylbcnzylphthalatc UOIKG 420 ii 440 ll 400 ll 
Carbazole lJOIKG 420 u 440 u 400 u -. 
4-Chloro-3-mcthylphcnol UG/KG 420 ll 440 u 400 ll 
4-Chloroanilinc: UOIKO 420 u 440 u 400 u 
2-Chloronaphthalcne UOIKO 420 u 440 u 400 u 
2-Chlorophcnol lJGIKG 420 u 440 u 400 ll 
4-Chlorophcnyl-phcnylcthcr UG/KG 420 u 440 u 400 u 
Ch!lscne UGIKG 420 ll 440 u 94 J 
Di-n-but~lehtholate IJGIKG 420 ll 440 u 400 u 
Di-n·oct~le!!thalate -iiGtKG- 420 II 440 tJ 400 n--
Dibcnzo( a,h )anthracene -UOIKG- --420 iJ 440 u ~ l-.--
Dibcnzofuran UGIKG 420 ll 440 u 400 u 
1,2-Dichlorobc:nzenc: UGIKG 420 lJ 440 u 400 u 
1,3-Dichlorobcnzcne llGIKG 420 ll 440 lJ 400 u 
1,4-Dicblorobc:nzcne UGIKG 420 lJ 440 u 400 lJ 
3,3'-Dichlorobc:nzidine UOIKO 420 lJ 440 u 400 lJ 
2,4-Dichloro!lhcnol UGIKG 420 IJ 440 u 400 IJ 
Dicthylphthalate UGIKG 420 u 440 u --400 -u--
2,4-Dimcthylphcnol UGIKG 420 u 440 u 400 u 
Dimethylphthalate llG/KG 420 ll 440 u 400 -u--

-
4,6-Dinitro-2-meth~le!!enol IJGIKG 1000 u 1100 u 960 u 
2,4-Dinitrophenol lJGIKG 1000 ll 1100 u 960 u 
2,4-Dinitrotoluene UGIKG 420 u 440 lJ 400 u 
2,6-Dinitrotolucnc: UGIKG 420 u 440 u· 400 lJ 
Fluoranthcne IIGIKG 49 J 64 J 140 J 
Fluorene ""UotKG- --4-20 i.--- --440 r.--- ---4oo ll ___ 

Hcxachlorobcnzcnc UGIKG 420 u 440 u 400 u 
Hexachlorobutadicnc UOIKO 420 ll 440 u 400 tJ 
llcxacblorocyclopc:nladiene UGIKO 420 lJ 440 u 400 ll 
llexachlorocthane llGIKG 420 lJ 440 u 400 u ·-lndcno( 1,2,3-c:,d)pyrenc IJG/KG 420 II 440 ll 43 J ------- ---
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•• • APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

1\fAINJIILl.<SEER (iOl.} . 1 . I I I 
SJIJOI S32JOI SJJJOI 

902-SJJJOI 902-S32JOI 902-SJJJOI 
AOSOIJJ6.D REG A0601JJ7.D REG A07011JB.D REG 

6111/94 6111194 6111/94 
Result Val Result Val aesult Val 

Semi-volatile Oruanles Units 
Jsophorone UOIKG 420 u 440 u 400 u 
2-Methylnaphthalcne UG/KG 420 u 440 u 400 ll 
2·Methylphenol UGIKO 420 ll 440 u 400 R 4-Methylohenol UGIKO 420 u 440 u 400 
N-Nitroso-di·n·propylaminc IJGIKO 420 lJ 440 u 400 I 
N-Nitrosodiphcnvlamine IJO/KG ~u . 440 u 400 u 
Naphthalene UG/KO 420 u 440 u 400 u 
2-Nilroanlline UO/KO 1000 u 1100 u 960 IJ 
3-Nitroanlline 00/KO- 1000 II 1100 u ~II 
4-Nitroaniline UG/KO- --1000 u 1100 ,-~--- --960 ll 

Nitrobenzene iiCiiKG ~II 440 u---· 400 u 
2-Nitroohenol UGIKG ---ruiu 440 u . --roo u 
4-Nitrol!!!enol IJO/KG 1000 ll 1100 lJ 960 u 
2,2'-oxybls( I·Chloropropanc) iiCiiiW. ---m ii-- --w; ~-~-- 400 ll 
Pentachloronhcnol UO/KG- -1000 u--- --1100 -u-- "---g6ij u 
Phenanthrene . -110/KO- 420 II 440 u 43 J 
Phenol uGiKo 420 u 440 u . --400 u 
!:lrcne UO/KO 420 u 5I J 110 J 
1,2,4· Trlchlorobcnzene UO/KO 420 II 440 ll --400 u 
2,4 ,S· Trichlorophcnol UO/KG 1000 u 1100 u 960 u 
2,4,6· Trichlorophc:nol UGIKO 420 u 440 u 400 u 
Tentatively Identified Compounds 29 27 28 
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• APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

M,\IN~UILI:. SEEI';.60.1__ · I .. I I 
531301 531301 531301 

ll0l-S3JJOI ll0l-Sll301 llOl-SlllOI 
36433-01 REG 36433-0ZDL Dll. 36433-01 REG 

6/ll/94 6/ll/114 6/21/94 
Result Val Result Val Result Val 

Pesticides and PCDs Units 
Aldrin lJOJKG 0.43 u ll UJ 3.1 J 
alpha-DHC UOJKO 0.43 u ll UJ I.BU 
al~ha-Chlordane UOIKG 0.54 J 10 J 10 
Aroclor 1232 UGIKG 8.3 u 180 UJ 3s iJ 
Aroclor-1016 UG/KG 8.3 u 180 UJ 3S u 
A roclor-122 I UGIKG 17 u 360 UJ 71 u 
Aroclor-1242 UOJKG 8.3 u 180 UJ 35 U 
Aroclor-1248 UOIKG 8.3 u ISO UJ 35 u 
Aroclor-1254 UGIKG 3.7 J 180 UJ 35 U 
Aroclor-1260 UOIKG 8.3 u 180 UJ 3s u 
bcta·DHC UG/KG -o:43u llUJ 1.8 u 
4,4'-DDD UOIKG 0.83 u 18 UJ 3.5 U 
4,4'-DDE UOIKG 0.83 u 18 UJ 3.5 u 
4,4'-DDT UOIKG 0.83 u IS UJ 3.5 u 
delta·DIIC UOJKG 0.43 u ll UJ I.BU 
Dieldrin UOJKG 10 ISO J 140 
Endosulran I UOJKO 0.43 u 9 UJ LBU 
Endosulran II UG/KG - 0.83 UJ ---"Is UJ 3.5 UJ 
Endosulran Sulrate UG/KO 0.83 u --IS UJ 3.5 U 
Endrin UOIKG 0.83 u 18 UJ 3.5 u 
Endrin Aldehyde UGIKO 0.83 u 18 UJ 3.5 u 
Endrin Ketone UG/KU 0.83 u 18 UJ 3.5 u 
fg~mma-BHC (Lindane) UG/KG 0.43 u ll UJ. 1.8 u 
llamma-Chlordane UOIKG 0.42 J 7.4 J 7.4 
Ucjllac:hlor UO/KU 0.43 u 9UJ I.BU 
Heptachlor Epoxidc UG/KG 0.43 u ll UJ 2.2 J 
fp,p'-Mcthoxyc:hlor UOJKG 4.3 UJ 90 UJ 18 UJ 
Toxa!lllcnc UOIKG 43 u 1100 UJ 180 u 

• 
I I 

533301 833301 
llOl-533301 llOl-533301 

36433-03DL DIL 364JJ-03 REG 
6/ll/94 6/11194 

Result Val Result Val 

1.6 UJ 0.52 J 
1.6 UJ 0.41 u 
1.6 J 1.2 ~---

32 UJ 8U 
32 UJ 8U 
64 UJ 16 u 
32 UJ 8U 
32 UJ 8U 
32 UJ. 8U 
32 UJ 

8U ___ 

1.6 UJ 0.41 u 
3.2 UJ 0.8 u 
3.2 UJ 0.8 u 
3.2 UJ 0.8 u 
1.6 UJ 0.41 u 
46 J 211 
1.6 UJ 0.41 u 
3.2 UJ o.ii i.J-J--

3.2 UJ 0.8 -u--
3.2 UJ 0.8 u 
3.2 UJ 0.8 u 
3.2 UJ 0.8 u 
1.6 UJ 0.41 u 
1.3 J I 
1.6 liJ 0.41 u 
1.6 UJ 0.53 ~---

16 UJ 4.1 UJ 
160 UJ --~! u 
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• APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) • 
...,,. -

l\I~Jili~IIIUtiS.EEP.l6QJ~\ I 
SlllOI SlllOI SJJJOI I 

901-SJIJOJ 901-SJUOJ 901-SJJJOJ ' 

J64J501 REG J64JS01 REG l64JSOJ REG 
I 

·- 6nt/94 6nt/94 61'11/9--r---
Jlcsull Val Resull Val Result Val --- ---· 

lnoFRanlcs Units 
Aluminum MG/KG 13100 llSOO 11700 
Anlimony MG/KO 0.78 R 0.83 R 0.74 R 
Arsenic MO/KG 8.9 10.9 10.3 
Darium 

--· ·MaiKa· ---·.-os --i49 ---.-42 
Deryllium MO/KO 0.75 0.89 0.67 
Dismuth MG/KG S8.6 48.9 52.1 
Codmium ·MatKG ----o:3ii u 0.61 u o.ss· lJ 
Calcium ·Mr;ilw -uiiiii j 18800 I 63500 .---
Chromium -·· -· ·Mnti<cr -·--19ii --.-s:-6 ·---~-4~7 

Cobalt . MG/KO .. ---12:1 --9-.8 --95 
Co~r MWKO. ---fi.6 --2-l:ii --22:1 ---
~an ide "MGii<a· -·-jj ----

~~ ·--ii:i. ,-,---
Iron M"diKo· ~!iii 34700 --- --iSJOO 
Lead MO/KG 16.6 19.7 --19-:7 

Ma11ncslum MG/KG 7810 7160 187iici 
Monaancsc . - MCI/KG. --c;i,s 1200 743 
Mercury MOtKO --o.ll u 0.13 u --o:u u---
Nickel MO/KO 22.8 20.3 23.4 
Potassium MO/KO 161iii 9S6 1360 ---
Selenium MG/KO O.SI UJ 0.53 UJ 0.48 -u~--

Silver -MG/KO --f2 ll I.JU 1.2 ll 
Sodium MG/KO 2240 J 2670 J 1fio .---
Thallium MGIKG 0.91 u 0.96 u 0.86 u 
Vanadium MG/KG 21.7 27.9 20.8 
Zinc MG/KG 66.6 7S.8 66.3 ··------
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• • • APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MAiNiiiiiSiEEP6ii-J -i -- --·-·· ---1 l :J - SJIJOI SJZJOI SJJJOI 
901-SJJJOI 901-SlllOI 901-SJJJOI -

036434-0001-SA OJ64l40001SA REG OJ64l4000JSA REG 
6111/94 6/11/94 6111/94 

Result Val RCJull Val Result Val 

Anion• linUs 
Chloride MOJKU ---mo --- ··-·noo m ---
Fluoride MO/KO B --n f!) -----
Nitralc/Nitrite (N03/N02-N) MOJKG 

- 9 2.4 0.7D 

Sui rate MG/KG ~ ---n1 fii7 ··---- ---· 
---· ---- ····---~ 

SJIJOI SlllOI SJJJOI .. 
901-SlllOI 901-Sl1l01 901-SJJj~ 

REG Ol64J40001SA REG Ol64l4000JSA REG 
6/11/94 6/11/94 6/11/94 

Rrsult Val Result Val Result Val ··-----
1\tbcell•neoua Unit• 
Cation Exchange Capacity as Na MEQ/100 12.S 
PH UNITS '7.11 "1.9 ---r.;;r 
Total Organic Carbon o/o _ _Los'---- ~.1667 _ =:-Ts -----
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•• • APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MAIN IIII.L SEEP 60l · I 
SlllOI .. -~ ·-···---····.-. ·--·--- ·--- ·~o2:siijoi-- · 

Ol64340001SA REG 
6111194 I 

Resull Val I 

EXPLOSIVES Units 
2-Amino-4,6-dinitrotolucnc U0/0 0.)2 u 
1,3-Dinilrobcnzcnc U0/0 .0.32 u 
2.4-0initrotolucnc U0/0 0.32 II 
2 ,6-Dini trolol ucnc U0/0 0.13 1J 
IIMX U0/0 2.8 u 
Nitrobenzene U0/0 0.33 IJ 
PETN UG/0 1.3 lJ 
ROX U0/0 t.l i-,--
TETRYI. U0/0 o:a2 ,-,--
~.· Trinitrobcnzcnc U0/0 0.32 u 
2,4,6-Trinitrotolucnc UG/0 0.32 II 
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-~-

Radiological 
Am-241 
Di-207 
Di-210m 
Co-60 
Cs-137 
K-40 
Pu-238 
Pu-2391240 
l'u-242 
Ra-226 
Sr-90 
Tb-228 
Tb-230 
i"h-232 
Tritium 
U-234 
U-23S 
lJ-238 

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

S31JOI Sl230l 
902·Sll301 902-SJZJOI 

3128673 REG 3218674 REG 
34506 34506 

Result UNC Val Result UNC Val 

Unlll 
PC I/O 0.108 NA u 0.08S4 NA u 
PC I/O 0.02S7 NA u 0.0191 NA u 
PC I/O 0.0293 NA u 0.0221 NA u 
PC I/O 0.0305 NA u 0.0247 NA u 
PC I/O 0.202 0.0344 0.238 0.0323 
PC I/O 21 2.24 14.3 1.51 
PC I/O 0.259 0.0517 J 0.0461 0.0251 J 
PC I/O 0.0328 0.0161 J 0.00629 0.00731 J 
PC I/O 0.0125 0.00895 J O.OIS4 NA UJ 
PC I/O 2.29 0.636 3.15 O.S75 
PC I/O 0.492 NA u O.S37 NA u 
PC I/O 0.828 0.135 0.818 0.132 
PC I/O 1.~! 0.166 1.6 0.228 
PC I/O 0.718 -o.i21 0.15 0.123 
PCJ/0 o.11s --o.o6oi R 0.17 0.0868 R 
PC I/O 0.809 O.IS9 0.772 0.138 
PC I/O 0.0399 NO u 0.042 0.0238 
PC JIG 0.9S 0.179 --- _Jl_.~'-- 0.147--

·1\~~,c~'-' 
~\),oc 

~~~\;~<:;\$ 

I I 
SJ3301 

902-833301 
3228671 REG 

34506 
Result liNC Val 

0.08S4 NA u 
0.0242 NA u 
0.0279 NA u 
0.0316 NA u 
0.299 0.0451 

16.9 1.87 
0.359 0.0672 J 

0.021S NA UJ 
0.0143 0.0114 J 

2.24 0.7 
0.384 0.233 J 
0.847 0.134 

1.24 0.181 
0.74 0.12 

0.127 0.617 R 
0.8SI 0.16 

0.0659 0.034 
0.962 0.17S 
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Table VIn . 

Station 

BOO I 
P012 
P013 
P014 
MNDOl-0601 
MNDOl-0602 
(MNQO)~O~O~ ~-J 
MNDOt-=-0605 
MNDOl-0606 
MNDOl-0607 
MNDOl-0608 
MNDOI-0609 
WOOl. 
W002 
W003 
W004 
woos 
W006 
W007 

Mound Plant 

Draft (Revilion 2) 

Tritium Values from June 1987 to January 1988 

Maximum Minimum 

11 2 
6 3 

2318 10 
1034 20 
1396 228 

r_33 ___ 
3 

10 
1:27-- ---L. 4 ---- ~- -- .J 

174 29 
76 34 

139 29 
46 31 

0.7 0 
96 4 
57 26 
79 39 

9 5 
7 0.00 

843 8 
2528 s 

Remedial Investigation Plan: Tuk AL-MD-1, Stap S 

September 1989 

Average 

8 
s 

1074 
489 
764 

16 r--- - ,. 
'- _3-- r --

77 
59 
85 
41 

0.4 
70 
42 
68 

7 
s 

188 
1020 

Sampling Plan 
Page 118 




