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Addendum 1 to PRS 91, 92, 94-98 Package 

MIAMISBURG CLOSURE PROJECT 
PRS 91, 92, 94, 95, 96, 97, a[ld 98 

RECOMMENDATION: 

In the Spring of 19861 a groundwater seep was discovered on the western hillside of the 
Main Hill 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 ~n-site and five off-site. PRS 
91, 92, 94 1 95, 96, 97, and 98 have historically been identified as seeps 601 I 602, 604, 
605, 606, 607, and 608. PRS 93, which was Main Hill Seep 0603, was previously 
binned NFA in September 1995. 

No radioactive or hazardous waste generating processes are known to have occurred at 
the location of PRS 91, 92, 94, 95, 96, 97, and 98. Upon review of historical sampling, 
the Core T earn has concluded that contamination in the seeps comes from migration 
from upgradient sources (R/SW Building footprint). The R/SW Building was demolished 
and the soil beneath has been removed to shale. 

Therefore, the Core Team recommends that monitoring at Seeps 601 I 602, 604, 605, 
6067, 607 1 608 be part of the remedy identified in the Parcel 6,7,8 Proposed Plan and 
Record of Decision. Details of the monitoring will be established in a monitoring plan 
that will be required by the Parcel 6,7,8 Proposed Plan and Record of Decision. 

Therefore, the Core Team is proposing to retire PRS numbers 91, 92 1 94, 95, 96, 97, 98 
since the Seeps will be addressed in the Parcel 6, 7, 8 Proposed Plan and Record of 
Decision. 

This PRS Package signed by the Core Team will be placed in the Public Reading Room 
for a 30-day review period. Upon closure of the public review comments, if any, the PRS 
Package will be issued as a final document and made available in the Public Reading 
Room. 

CONCURRENCE: 

DOE/MCP: ;,!.ft/tt 

Paul Lucas, Remedial Project Manager (date) 

US EPA: 

OEPA: 
Brian K. Nickel, Project 7Manager ~1(date) 



Addendum 1 to PRS 91/92/94/95/96/97/98 Package 

PRS HISTORY 

PRSs 91, 92, located on DOE property (Parcel 8) and , 94/95, 96, 97, and 98, located 
just north of DOE owned property, are seeps 0601, 0602, 0604/0605, 0606, 0607, and 
0608 respectively. Contaminants identified in the seeps include tritium and low levels of 
volatile organic compounds (VOCs). Seep monitoring was initiated in the Spring of 
1986. The Core Team binned PRS 91, 92, 94/95, 96, 97 and 98 Further Assessment 
(FA) on February 1, 1996. This Addendum provides the data collected from December 
1996 through the Fall of 2005. Figure 1 of this Addendum shows the location of the 
Seeps associated with this PRS package 

FURTHER ASSESSMENT ACTIVITY 

The seeps of PRS 91, 92, 94/95, 96, 97, and 98 have been monitored for various 
constituents with varying frequency throughout the FA time period. Tritium and VOCs 
are the only contaminants identified in the February 1, 1996 PRS 91/92/94/95/96/97/98 
Potential Release Site Package and were therefore the primary contaminants that have 
been analyzed for during the FA sampling. Appendix A provides the results of the FA 
sampling. Appendix 8 provides various time series plots showing long-term trends at 
those seeps that have contaminant concentrations above the threshold of interest (e.g. 
maximum contaminant level [MCL]). Data reported are available in the Mound 
Environmental Information Management System (MEIMS) and include· data collected 
through Fall 2005. Quarterly collection of data continues. 

DISCUSSION OF ANALYTICAL RESULTS 

The results discussion is limited to those Contaminants of Concern (COGs) that have, at 
some time, been detected above the applicable MCL. 

VOC Results 

Seep 0601 VOC concentrations in Seep 0601 show detections of both 
tetrachloroethene (PCE) and trichloroethene (TCE). Concentrations of PCE had 
hovered consistently in the 5 to 15 ppb (compared with an MCL of 5 ppb) range 
since Winter 1996. Following the initiation of the SW-R demolition project, a 
noticeable increase was observed with results just above 50 ppb. TCE 
concentrations have been just above or just below the MCL of 5 ppb for many 
years. Following the start of the SW -R demolition project no noticeable change in 
TCE concentration was observed. 

Seep 0602 Seep 0602 has shown detections of TCE for many years with 
concentrations typically below the MCL of 5 ppb. 

Seep 0605 TCE concentration in Seep 0605 has stayed between 2 and 8 ppb, 
with the exception of an uptick into the 12 - 14 ppb range in 2002-2003 time 
frame. Following the start of the SW-R demolition project, a noticeable increase 
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Addendum 1 to PRS 91/92/94/95/96/97/98 Package 

was observed with results approaching 100 ppb. Fall 2005 sampling shows TCE 
at a concentration of 33 ppb. 

Seep 0606. Seep 0606 had shown declining levels of TCE ·throughout its 
monitoring. However, following the start of the SW-R demolition, TCE 
concentration rose above the MCL with recent concentrations at 24 ppb. 

Seep 0607 TCE concentrations in Seep 0607 have historically been below the 
MCL of 5 ppb. However, following the start of SW-R demolition, TCE 
concentrations have risen above the MCL with recent concentrations at 8. 7 ppb. 

Seep 0608 VOCs have not been detected in excess of any MCL levels in Seep 
0608. 

Radionuclide Results 

Seep 0601 Seep 0601 has shown elevated tritium levels .throughout its 
monitoring history. Levels have historically been above the drinking water MCL of 
20,000 pCi/L. Following the start of the SW-R demolition project, tritium levels 
increased significantly with peak concentrations in excess of 1 E +06 pCi/L. 
Results from Fall 2005 sampling show a tritium concentration at approximately 
463,100 pCi/L. Elevated levels of radium 228 were also detected in fall 2005 
samples with a concentration of 5.8 pCi/L, (The MCL for Ra-226/228 combined = 
5 pCi/L). Additionally, Sr-90 was detected in fall 2005 at a concentration of 11.7 
pCi/L (The E 10-6 Risk Based Guideline value for Sr-90 plus daughters for a site 
employee is 28.6 pCi/L). 

Seep 0602 Tritium concentrations in Seep 0602 have been below the MCL 
throughout most of its monitoring history. Results from summer 2005 sampling 
show a tritium concentration at approximately 20,000 pCi/L. 

Seep 0605 Seep 0605 has shown elevated tritium levels throughout its 
monitoring history. Levels have historically been above the drinking water MCL of 
20,000 pCi/L. Following the initiation of the SW-R demolition project, tritium 
levels increased significantly with peak concentrations in excess of 300,000 
pCi/L. Results from Fall 2005 sampling show a tritium concentration at 
approximately 158,300 pCi/L. Elevated levels of radium 228 were also detected 
in fall 2005 samples with a concentration of 23.6 pCi/L. Sr-90 was detected at a 
concentration of 1.16 pCi/L during the fall of 2005. 

Seep 0606 Tritium concentrations in Seep 0606 have been below the MCL 
throughout most of its monitoring history. Immediately following the start of the 
SW-R project, tritium levels rose to just above 45,000 pCi/L; Results from fall 
2005 sampling show a tritium concentration at approximately 76,640 pCi/L. 
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Addendum 1 to PRS 91/92/94/95/96197/98 Package 

Seep 0607 Tritium concentrations in Seep 0607 have been below the MCL 
throughout most of its monitoring history. Following initiation of the SW-R 
demolition project tritium concentrations increased with fall 2005 concentrations 
at approximately 71.410 pCi/L. 

Seep 0608 Tritium levels in Seep 0608 have been below the MCL of 20,000 
pCi/L since mid 1997. Fall 2005 concentrations are at approximately 21 ,41 0 
pCi/L 

DISCUSSION OF IMPACTS TO SOILS FROM VOCs ADJACENT TO SEEPS 

The following analysis provides a calculation to determine the potential contamination to 
local soils adjacent to a seep discharge. 

Calculation to Determine Solvent Loading to Soils from a Typical Seep 

ASSUME: trichloroethane as contaminant with density= 1.46 g/ml 

1 0 JJ.g/1 concentration at seep 

2 liters per minute flow rate 

(1 0 J.Lg/1) * (2 1/min) * (60 min/hr) * (24hours/day) * 365 days/year) 

=> 11 0.5 grams per year deposited on the surface! 

With trichloroethane density @ 1.46 g/ml this equates to approximately 
6.8 milliliters of trichloroethane deposited on the soil surface. 

This calculation does not include the effects of vaporization which would reduce 
the actual loading to the soil. 

The calculation demonstrates that given an average seep condition, the VOC loading to 
adjacent soils is minimal. 
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Addendum 1 to PRS 91/92/94/95/96/97/98 Package 

DISCUSSION OF IMPACTS FROM SOURCE REMOVAL 

Tritium concentrations in onsite seep 0601 Uust southwest of the SW-R demo project) 
have remained relatively stable over the last month and a half (October 2005 through 
mid-November 2005) with concentrations ranging between 400 - 500 nCi/L. Prior to 
October, concentrations had been in the 700 - 1 ,200 nCi/L range. 'The change in 
concentration observed at 0601 is likely due the recent excavation and removal of 
significant amounts of tritium contaminated soil from the SW-R footprint. Seep 0601 
serves as a rapid response indicator of tritium levels entering the fractured bedrock 
system in the SW-R area. 

Samples collected the week of November 1, 2005 from offsite seeps 0605, 0606, 0607 
and 0608 support the tritium concentration trends observed in indicator seep 0601. The 
chart below shows tritium levels as a function of time for the offsite seeps. The chart 
shows the time period before and during the SW-R demolition project, (SW-R 
Demolition initiated in late summer 2004). The last sampling round, (data collected the 
week of 11/1/2005), suggests that peak tritium concentrations at the seeps may have 
passed, (this conclusion is supported by the trend observed at seep 0601 ). Tritium data 
collected the week of 11/1/2005 from monitoring wells 0346, (tributary valley well south 
of SW-R with max tritium concentrations last winter@ 15 nCi/L) and 0138 (BVA well 
west of SW-R with max tritium concentrations this summer@ 14 nCi/L), now show 
concentrations of 4.5 and 9 nCi/L respectively. See Figure 1 for well locations. This also 
supports the data trend observed at the seeps. 
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Addendum 1 to PRS 91192194195196197198 Package 

It therefore appears that, based on recant tritium data from wells and seeps, that the 
excavation activities at SW-R have removed some if not a majority of the tritium 
contaminated soil. In fact, a large majority of the soils have been removed from the area 
and what remains is the weathered upper portion of the fractured bedrock surface. As 
·time progresses, tritium concentrations in the seeps should begin moving back down 
towards pre-SW-R demolition levels· and then continue moving downward past the MCL 
level of 20 nCi/L. 
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Addendum 1 to PRS 91/92/94/95/96/97/98 Package 

VOC levels in the seeps are somewhat more difficult to analyze due to the fate and 
transport characteristics of chlorinated solvents. As these solvents move through the 
soil and groundwater system they interact with the matrix material through sorption/de
sorption reactions. This in turn creates a delay effect in term of arrival time between 
peak tritium (which does not effectively interact with the matrix material through which it 
flows) concentrations and peak VOC concentrations. Recent VOC data from the seeps 
indicate that VOC concentration rose rapidly during the latest sampling round (samples 
collected summer 2005). The data suggest that the peak concentrations for VOC are 
just beginning to move outward through the system. The rise in VOC concentrations is 
likely attributable to slab removal followed by focused infiltration of misting water in the 
VOC impacted area. Again, as a significant amount of the existing soils in the suspected 
source area were removed during the summer and fall of 2005, it is reasonable to 
assume that VOC levels should begin to drop at the seeps. Due to the differences in 
fate and transport between tritium and VOCs in groundwater it is also reasonable to 
assume that the rate at which VOC levels decline relative to tritium levels will be less. 

REFERENCES 

PRS 91/92/94/95/96/97/98 Potential Release Site Package, February 1, 1996 

PREPARED BY 

Mark Gilliat, CH2M Hill, ER/WM Technical Staff 
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APPENDIX A 

FURTHER ASSESSMENT DATA 

CD of PRSs 91-92 and 94-98 Data 
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APPENDIX B 

FURTHER ASSESSMENT TIME SERIES PLOTS 
FOR TRITIUM AND VOLATILE ORGANIC COMPOUNDS WITH 

MCL EXCEEDANCES . 
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TCE Concentration in Seep 0602 
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Tritium Concentration in Seep 0602 
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APPENDIXC 

PRS Package 
PRS # 91/92/94/95/96/97/98 
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PRS 91, 92, 94, 95, 96, 97, and 98 

PRS HISTORY: 

The investigation for seeps on the Main Hill was initiated in the spring of 1986.4 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 91, 92, 94, 
95, 96, 97, and 98 have historically been identified as seeps 601, 602, 604, 605, 606, 607, and 608. 
PRS 93 was submitted prior to the generations of this package. 

PROCESS DESCRIPTION: 

No radioactive or hazardous waste generating processes are known to have occurred at the location of 
PRS 91, 92, 94, 95, 96, 97, and 98. Contamination in the seeps comes from migration from upgradient 
sources. 

CONTAMINATION: 

Tritium has been detected in the seeps at levels averaging <1 to 1400 nCi/1 since 1987. The range of 
levels that have been detected in the individual seeps are as follows: 

seep 601, PRS 91 
seep 602, PRS 92 

seep 604/605, PRS 94/95 
seep 606, PRS 96 
seep 607, PRS 97 
seep 608, PRS 98 

103 to 1400 nCi/1 
10 to 28 nCi/1 

<1.0 to 110 nCi/1 
<1.0 to 97 nCill 
6. 7 to 66 nCill 
16 to 37 nCill 

.1222 
563 nCill 
16.9 nCill 
<1.0 nCill 
<1.0 nCill 
6.7 nCi/1 
16.5 nCi/1 

The Maximum Contaminate Level (MCL) for Tritium is 20 nCi/1. All other radionuclides detected at 
the seeps were below MCL values. 

Water samples were taken at all seeps as part of the OU2, Preinvestigation Evaluation of Remedial 
Action Technologies (PERAT) investigation and results indicate Volatile Organic Compounds (VOCs) 
above MCL values.4 Water sampling that was performed as part of the OU9, Regional Soils · 
Investigation resulted with Tetrachloroethene above MCL at seep 601.5 Water samples were also taken 
as part of monthly seep sampling during the B-Building Solvent Shed Removal Action.6 The samples 
were evaluated for VOCs and results indicated levels slightly above the MCL. The following 
summarizes the results of all seeps for VOCs. 
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1m 
seep 601, PRS 91 Tetrachloroethene 8 to 25 J.lg/1 15.0 J.lg/ 

T richloroethene 3.7 to 7.7 J.lg/1 3.7 J.lg/1 
seep 602, PRS 92 Trichloroethene 6.6 to 40 J.lg/1 6.0 J.lg/1 

seep 604/605, PRS 94/95 T richloroethene ND to 10.8 J.!g/l ND 
seep 606, PRS 96 T richloroethene ND to 10.6J.!g/1 ND 
seep 607, PRS 97 Trichloroethene 2.6 to 5.6 J.lg/1 2.6J.!g/l 
seep 608, PRS 98 Trichloroethene 2.1 to 9.0 J.lg/1 2.1 J.lg/1 

ND = Not Detected. 

The MCL for Tetrachloroethene and Trichloroethene detected is 5 J.lg/1. 

Soil was sampled at all seeps as part of the OU9 Regional Soils Investigations. All radionuclides 
detected were below guideline values (GV) or below the Mound Plant As Low As Reasonably 
Achievable (ALARA). Some inorganic and Anion concentrations, pesticides/PCBs, VOCs, and 
SVOCs were detected slightly above background, however all below GV except Benzo(a)pyrene. A 
maximum concentration 480 J.lg/kg was detected at the on-site seeps (PRS 91 and 92) as compared t< 
the GV (Industrial) of 410 J.lg/kg. A maximum concentration of 180 J.lg/kg was detected at the off-si 
seeps (PRS 94, 95, 96, 97, and 98) as compared to the GV (Residential) of 88 J.lg/kg. All other 
contamination detected in the soil were in the range of background. During the Site Radiological 
Survey and the Site Soil Gas Survey, sampling was not performed in the locations ofPRS 91, 92, 94, 
95, 96, 97, and 98. 

READING ROOM REFERENCES: 

1) OU9, Site Scoping Report, Volume 12- Site Summary Report, Final, December 1994. (pages 6-: 
2) OU9, Remedial Investigation/Feasibility Study, Site-Wide Work Plan, Final, May 1992. 

(pages 15-21) 
3) RifFS OU2, Technical Memorandum CharacterizationofMain Hill Seeps and Foundation Drains 

(August 1994 and February 1995). (pages 47-56) 
4) OU2, Main Hill PERAT, August 1991. (pages 22-46) 
5) OU9, Regional Soils Investigation, August 1995, Rev. 2. (pages 57-152) 

OTHER REFERENCES: 

6) Monthly Seep Sampling, February 1995. (pages 153-175) 

PREPARED BY: 

Gary L. Coons, Member ofEG&G Technical Staff 
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MOUND PLANT 
PRS 91, 92, 94, 95, 96, 97, and 98 

!RECOMMENDATION: 

I 

ONCURRENCE: 

DOE: 

USEPA: 

OEPA: 



REFERENCE MATERIAL 
PRS 91, 92, 94, 95, 96, 97, and 98 
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Environmental Restoration Program 

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

MOUND PLANT 
MIAMISBURG, OHIO 

December 1994 

Final . 

U.S. Department of Energy 
· . Ohlo.Field Office 

EG&G Mound Applied Technologies 
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. Desi:riptfon ~f History and N~turil oi Waste Handling .·. • .. · ... 
Hazardous Conditions and. 

Erivlr,p!)fffeh·t~j Data incidents . 

.. A~ 
10~>"' 

. ·"' ~. Site Nrime· i..ocaticiri 
. ·: .. · 

Potentiall-lazarcious Substances Releases Media Rei Results Ref No. Status Ref ~~· . 

85 Buildi~-Ei~nt Storage E-8 Inactive Acetone 4 Suspected s • ~>:-· ... ~ 1 SGSb 12 
,..;It'• 

She '"'""~· , •. .r· Table 8.3 
~~--..:.r--"'1 

.:..,;.t;.(p,_1'·~..:.t.,...:l. .,/~-# Location 2137 

,,..?·~ 
Table B.9 6 lk.i\:::'1,,.,.. .;!<~:-· 

.. ~· 14 
• ,.,f;·A 

. ,h~1: .. .J·· .. RSS Location S0275 

3uilding 29 Septic Tank E-9 Historical A~~i~runH!47,.,. Radon-222, Thg~:~'2ii. 3. 4, Suspected s 4, 6 2 Table B.9 6 
(Tank 2241 · ·nlidiufQ.:2~~ ... - 6 (See discussion for Area 

..... ~ 'l':l:>".;:_~,.r ... .-~'1' ..... 7 in Ref. 61 

tilding 49 Solvent Storage G-7 Inactive Organi~4'11?\is (including trichlora'eiWf!t'le; .. 4 Suspected s 4 No Data 
Shed , . ..,J.set!thpanol, ethanol, freon-TF, hexane) ••.. '9'·· ... ., 

Tritium in Buried Valley H-4 ~~ Tritium 1 .... firtium,. GW 18 16 Table B.9 11 
Aquifer 

~ 
1B historically·.,- .•. ~.: ........... ~ ...... ~ 18 

remediated --~ftt'l;!., 

"'0 " 5 
...... 

Dl ·est Fire Resi~~~ H-7 In service Unexploded detonation devices 4, 5, None Suspected ·'No..Clata 
co An~ · 18 -.~ ...... '!;j~ 

~. C1> 
·w""iab~.B. 9 -...J ~eyProject G-8 Grounds Thorium 6 Unknown 14 6 

Hot Spot (Appendix E iri"l'f~ 
LQJ;_ation S0425 

91 Main Hill Seep 0601 F-5 NA Tritium, VOCs 5, 18 Tritium, VOCs sw 13 3, 4, 5, 10, Tables B.6, B.7. B.8, 18 
11, 16 and B.9 

92 Main Hill Seep 0602 G-7 NA Tritium, VOCs 5, 18 Tritium, VOCs SW 13 3, 4, 5, 10. Tables B.6, B.7, B.a. 18 
11, 16 and B.9 

jl ..... . ....--~ 
"'' 

94 Main Hill Seep 0604 D-6 NA Tritium, VOCs 5, 18 Tritium, VOCs SW 13 No Data 
... 

95 Main Hill Seep 0605 D-6 NA Tritium, VOCs 5, 18 Tritium, VOCs sw 13 3, 4, 5, 10, Tables B.6, B.7, 8.8, 18 
11, 16 and B.9 

? 
96 Main Hill Seep 0606 C-7 NA Tritium, VOCs 5, 18 Tritium, VOCs sw 13 No Data 

97 Main Hill Seep 0607 C-7 NA Tritium, VOCs 5, 18 Tritium, VOCs sw 13 3, 4, 5, 10, Tables B.6. B. 7. B. 8. 18 

I 
11, 16 and 8.9 

98 Main Hill Seep 0608 D-6 NA Tritium, VOCs 5, 18 Tritium, VOCs sw 13 3, 4, 5, 10, Tables 8.6, B.7, B.S. 18 
11. 16 and B.9 

--- -~ --- --- -· L__ ------ - -

A.1·· 



I - Soil Gas Survey • Freon 11, Freon 113, Trans-1,2-Dichloroethylene, Cis-1,2·0ichloroethylene, 1, 1,1-Trichloroethane, Perchloroethylene. Trichloroethylene, Toluene 
! ·Gamma Spectroscopy· Thorium-228, ·230, Cobalt·60, Ceslum·137, Radium-224, -226, ·228, Americium-241, Actinium-227, Blsmuth·207, Bismuth-210m, Potasslum-40 

J • Target Analyte List 
I ·Target Compound List IVOCI 
; ·Target Compound list ISVOCI 
3 ·Target Compound List (Pesticides/Polychlorinated Biphenyl! 
1 • Dloxlns/Furans 
J • Extractable Petroleum Hydrocarbons IEPHI/Total Petroleum Hydrocarbons ITPHI 
) • lithium 
I 0 • Nitrate/Nitrite 
1 ·Chloride 

12 • Explosives 
13 • Plutonium-238 
14 • Plutonium-238, Thorlun..232 
15 - Cobalt-60, Cesium-137, Radium-226, Amerlcium·241 
16 ·Tritium 

lelerence List 

I. DOE 1986 
l. DOE 1992a 
J. DOE 1992c 
l. DOE 1993a 
>. EPA 198Ba 
3. DOE 1993d 
1. DOE 1993c 
3. DOE 1992d 
}. Fentiman 1990 
10. DOE 1992f 
11. Styron and Meyer 1981 
12. DOE 1993b 
13. DOE 1993d 
14. DOE 1991b 
15. Halford 1990 
16. DOE l993e 
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. EG&G 1994 

"'0 
Q) 
tO 
(I) 

(X) 

A. I 
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Table 8.6 • Target Compound list • VOC (a,b) 

NO INO INO INO INO NO 
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NO 10.01 

'NO 'NO 'NO 
NO NO .009 ~ ~· NO NO NO 

-"" ~ 
~ 

NO 

NO NO NO NO NO 

(0 NO NO NO NO 

NO IND !No NO NO NO NO 

General INO INO INO INO 

Chemistry 
~0 I No I No 

INO INO ~NO 

I.NO 
0.01 INO INO INO INO INO INO INO INO INO INO INO 

12 13 25 12 7 
11.2 I I 11.3 

10 NO 40 32 

12 NO 13 0.9 I I I I 
4.1 0.4 5.5 2.2 I I I I 
2.6 NO 9 0.4 I I I I 

NO NO 7 

NO NO 7 

NO NO 7 

NO NO 7 

NO NO 7 

-
INO INO 17 

I No I No 17 
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INO ml!lt 17 

I I 118 

I I 118 

I I 118 



i 
~ 
Ill 
Ill 

!il • 
~ 
~ 
j 

"'"C 
Ill 

(C 
CD 
....... 
0 

Table 8.7. Target Compound List- SVOC. P/PCB. PAH. and EPH lal 

Polycyclic Aromatic Hydrocarbons (PAHI 

svoc 

·l; r 'l,;I1; 
I . . il : 

. 'ii. ::: ........ ·. 
D· :,.,. 

_!?:_:'::: 

SITE NAME 
:~;J:·;IJirl;: r l·J·.'·l:' r)·r11···'~'' 1 ::,, 

1.3 10.8 13.9 13.3 16.6 12.3 13.!1 12.3 11.3 14.0 11.1 
NO NO 25; ::_ ·.· 

. . ;1:!:\~ i~i 

26 .. r;~~~n~1;~ Con~~:'~~~-
NO NO 

p; . · Bulldin~ ~7 Settll11g sum,p :;;::;:.,No ~ jNo 
. : ·.··(Tank 218) ··· · :;::;::: :\3/ ··~. 

f,!::,',·: ~r;~!;: !Ie:olventto~~::;:;:,:,:::::::INo NO NO 

~L .~n~!lrg~ound Se~er L!n* 9.~·:;.:, 11.6 NO NO 

32, / ~nd~ror~und sti~~r un,tj 91# 'No NO NO 

it,ii ~;;~f~rfund s~-~~r tljt:~-~~~i I No 
NO NO 

~_,·,ft' 
.a::_ ... ..,. .. ',~ ........ ·:·W;!i'~;;und. s,,f~~r,_LI~:~:··~:~~ •• ::'I NO 

NO NO 

NO INO 

NO NO 

NO NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO NO NO 

_J)- ~--· 

~ IND IND INO 1::,)'~~~0 
NO NO NO~~ND _l!ip,.r"INO INO iNO 

NO NO NO ~~~_.,,.,-;~ INO IND INO 

.. " ....... .,..o.!ir ... - •··- •---~ 

General 
Chemistry 

NO NO NO NO NO NO NO NO NO 

I 

Pesticides, Polychlorinated 
Biphenyls 

r::=:~::·:: 

., .. :: § :; 
lXI , I· 0. ., .• , ... · 

~~ :, .tL ,: 
NO INO INO INO INO iNO 

NO INO NO INO I~ 

NO INO t::=r1NO iNO 

NO 1'~· IND IND INO INO 
_ ......... .,.~ . 

0.182IND INO INO INO IND · 

NO INO INO INO INO INO 

NO INO INO INO INO INO 

NO INO INO iND 
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~INO iNO 

NO INO NO INO IN~ 
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ca.· 
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7 NO NO 

::: ~~~:~:::~~l:: ::~-----. I ' t I I I I I I I I 
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NO NO NO NO NO NO 'INO 

:J::JNO INO ~ 
7 

NO NO NO NO 
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Table 8.7. Target Compound List- SVOC, P/PCB, PAH, and EPH lal 

Pesticides, Polychlorinated 

Polycyclic Aromatic Hydrocarbons IPAHI I Biphenyls 

svoc 

+ I:J::J. IVIGUJ nm "'"~t'·~~~":''!u.! '.;:-:·.;:;:;.;:;:;: I I I I I I I I I I I I I I ' ,· . . : ·-···· ... , .. ·.·.;.·.·.·.;.-·:··.· .. ·.····-:····-
.. . ......... ··.···-·····-·. ······.··.·-·.·-·-·.·.·· 

NO INO 0.83 11.3 1.3 

NO INO NO NO NO 

•• 000 I 

NO NO 
1258;·· Area~ \JP•~- I'IJ!'.!Y?f::::'?:::::::::''(}}:::l··- 1·-- ,- I I 
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NO NO NO NO 

General 
Chemistry 

I .. 1 .. 1 •• INO 
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Table 8.8. Target Analyte list (TAL) - lnorganlcsh1l 

122.7 28.9 14.7 22.4 8.8 608 28.9 21 3.89 12.6 0.56 46.6 NO_.. ,.,. NO 25.6 7 

8.3 27.5 18.2 18.2 5 267 26.9 NO NO 18.7 NO ~ fNo NO 23.1 7 ..., 
NO 30.2 16.8 18.8 4.5 53-t 32.8 NO NO ~ fro 64 NO NO 25.6 7 

..,-~ 

'911~1111... 
91 

...,~ ~ 
NO NO 11.2 NO 68 NO NO 25.2 7 

109.7 24.7'-~ ~ '22.7 520 41.1 4.2 NO 13.3 0.6 69.9 NO 12.7 NO 34.7 17 

"""" 
~ ~ -.. 

1~~'32.1 14 23.6 6 .....,.,~64 3.9 NO 17.1 NO 43.4 0.31 NO 25.9 17 

General l 0.26 112 NO NO 38.5 17 
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Tabla 8.9. Summary of Radiological Datala.bl 
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Table 8.9. Summary of Radiological Datale,bl 

(a) - All units are reported In pCI/g unless otherwise noted. 
(b) - Blank spaces implies not sampled. 
(c) - Additional data on other analytes are available in reference 16. 
(d) - Groundwater data. Unit of measure Is pCi/l. 
:el- This site is the same as Site #19. 
:n -Groundwater data. Unit of measure Is nCi/L. 

LDL - Lower Detection 
Limit. 
NO - Not detected. 
NA - Not analzyed for. 
NR - No result reported. 

Radiological Contaminants 

References: 
61 DOE 1993d 
71 DOE 1993c 

11 I Styron and Meyer 1981 
13) DOE 1993d 
18) DOE 1992a 
241 DOE 1994 
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Valley aquifer underties the Great Miami River valley with contiguous, unconsolidated deposits, 

o tributary valleys. Groundwater flow follows the course of the river, generally north to so 

ue that extends onto the plant, through Area B, Is a potential preferential pa ay of 

. Groundwater flow along this tongue is prlmarUy northeast to southwe · oward the 

Great Miami River. Great Miami River partially penetrates the unconsolidated mate 

the aquifer, but has not shown to be a hydraulic discontinuity In the aquifer. T 

act as a partial but not compl barrier to groundwater flow to the southwest. 

groundwater would be dUuted by lng with the surface water In the river .. 

water, VOCs may volatUize Into the air 

The most likely off-plant receptors of grou 

B, on the east bank of the Great Miami River. 

collected at these wells and has found tritium a 

tetrachloroethane, and 1 ,2-dlchloroethene (total) 

from January to July 1990. Extremely to 

detected In both on-plant and off-pla 

trichloroethane Is 200 "g/L. lndlcat 

off-plant groundwater recepto 

are several domestic wells south of Area 

Plant monitors water quality from samples 

w concentrations of volatiles. Trlchloroethene, 

tected In any other off-plant monitoring wells 

1, 1,1-trlchloroethane (0.3-1.4 ~&g/L) were 

g municipal production wells, which are along the op 
Miami River and northwest from Area B: 

!. 

utchtng Power Station Industrial supply wells, which are along the 
st bank of the Great Miami River and 1.5 miles south of Area B; and 

- private wells at homes and businesses east and west of the Great Miami Rive 
Except for a single residence that refused municipal water services, the closest 
homes and businesses, directly west, are supplied with municipal water; the wells 
supply water for miscellaneous uses, such as lawn Irrigation, not requiring potabUity. 
Domestic wells to the southwest and approximately 1 ,400 ft from Area B are stUI used 
for potabfe water. . ... cetnCt •• 4iDi 

3.2. MAJN HILL SEEPS, OPERABLE UNIT 2 

The Main HUI Seeps, Operable Unit 2, addresses groundwater perched In the bedrock and potential source 

terms on the Main Hll. The Main HUI has been the central operating portion of Mound Plant since the plant 

opened In 1948. The Main Hi! Includes eight potential sites: -Area 15, crane tracks and shielding from the 

old SW cave; Area 6, WD BuDding flter cleaning wastes; Area F, chromium solution disposal trench; the 

cooling tower basins; BuDding E, solvent storage shed; BuUdlng G, garage area; Monitoring Well 0034; and 

the Main HUI seeps (Figure 3.3). The seeps are believed to be the expression of groundwater discharge 

Mound Plant, ER Program 
Revt.lon2 

RI/FS. O.U. I, SIW-Wide Work Plan 

June1111 
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from the Indurated bedrock on or adjacent to the Main Hill and have a history of VOC and tritium 

contamination (Table Ill. 1 ) . 

The characterization of the tritium migration in the groundwater on Main Hill and subsequent tritium 

migration pathways Is basad on data generated by the routine monitoring program and by the Mound 

tritium groundwater assessment program (DOE 1989d). There are approximately frve seeps located off 

Mound Plant property {Figure 3.3), but only two have significant flow (SS gallons per minute (gal/min]). It 

has been concluded that the tritium In the seeps originates from tritium In the soU moisture below the SW 

Building. See section 2 of this Work Plan for Information on previous Investigations and results. Low 

concentrations of volatUe organic chemicals have also been found In all the seeps on the Main HUI. 

Conceptually, the Site hydrogeology can be divided Into two hydrostratlgraphlc units-the Burled Valley 

aquifer and the bedrock system. The Buried Valley aquifer consists of glacial sands and gravels associated 

with the Great Miami River. The bedrock system comprises the hills on which the Mound Plant Is situated. 

The degree of hydraulic interconnection of this system with the Buried Valley aquifer Is unknown at this 

. time. Although several seeps discharge along the hUisldes, It Is possible that fractures also transmit water 

directly to the Burled Valley aquifer or that hidden seepage discharges below the hUislde colluvial veneer. 

Whether the seeps are the result of an under1ylng Impermeable shale that restricts the downward 

movement of groundwater or are the point at which the water table Intersects the hlllslope Is unclear at this 

time. 

Previous Investigations have Identified SW Building as the most likely source of tritium contamination. SW 

Building has been the principal tritium facility at the Mound Plant since the ear1y 1960s {DOE 1989d). In 

19n, Dames and Moore collected soil samples from under Buildings SWandA and analyzed soU moisture 

dlstDiate for tritium. Based on their calculations, as much as 1 ,300 Cl of tritium was present In the soU 

moisture beneath SW Building (Dames and Moore 19na). Even considering the tritium decay since 19n 

(half-life = 12.3 years), the actMty In 1990 would be about 625 .CI. Assuming no additional tritium was 

added to this Inventory after 1970, there may be a sufficient quantity present (625 CQ to explain the present 

levels of tritium observed In the seeps (DOE 1989d). 

Sources for the VOCs are less certain. Six areas on the Main Hill are potential chemical release sites: 

Building E (solvent storage shed), Building G (garage area), monitoring well 0034, Areas F and 6, the 

cooling tower basins, and the drum storage area. One of these sites has handled solvents (BuDding E 

Solvent Storage Shed), and soil cleanup was performed when the buDding was dlsmanded In 1988 (RFA 

1988). BuDding G and Monitoring Well 0034 may be contaminated with fuel and/or waste oUs. The cooling 

tower site may be contaminated with waste oUs, ethylene glycol, and various cooling water additives. The 

presence and extent of VOC contamination ar any of the sites Is not known. 

Mound Plant, ER Program 
Revision 2 

RI/FS, O.U. I, Sb-Wide Woik Plan 
June 1911 
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Table 111.1. Contaminants Detected In Groundwater Seeps 

Location (Seep No.) 

VolatUe organic compounds ~g/L)8 601 602 605 606 607 608 

T etrachloroethene 8.2 u 

Trlchloroethene 5.6 14 

1 ,2-trans-Dichloroethene 2.1 10 

1,1, 1-Trlchloroethane u 1.5 

1 , 1-Dichloroethane u 1.3 

Chloroform u 1.2 

Bromodlchloromethane u 0.65 

Bromoform u 0.61 

Tritium (nCifL)b 395 33 1 

8 Highest values from samples collected In September and December 1988. 
bHighest values from samples collected from January 1989 to July 1990. 

u 

13 

12 

u 

u 

u 

u 

u 

110 
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Figure 3.4 depicts the conceptual model for the seeps, Operable Unit 2. Leaks and spills are assumed to 

have caused contaminated soil. The fractured shale and limes~one of the bedrock aquifer provide a likely 

transport mechanism for VOCs, tritium, and any other contaminants present In the seeps. Near-surface 

contamination has most likely been mobilized by recharge water and transmitted through the fracture 

system in the bedrock. The trench backfill associated with underground utilities such as water and waste 

water lines, etc., may also provide a permeable conduit for the Infiltration of contaminants Into pipe chases 

and transmission lines. Area 15 (crane tracks and shielding) Is represented by the old cave. 

Organic contaminants In off-plant seeps 0605, 0607, and 0608 (Table 111.1) are significant In that they 

discharge off the Mound Plant property onto city-owned land. Tritium contamination for the largest off

plant seep {0607) ranged from 20 to 1 00 nCf/L for the perlcxl of August 1986 through December 1988. This. 

is below the effluent discharge standard (3000 nCI/L) and mostly below the proposed drinking water 

standard {90 nCI/L), but above the current primary drinking water standard (20 nCijL) for tritium 

concentrations (DOE 1989a). The runoff from the largest seep (0607) ponds at the base of the hill {0617) 

and thus probably contributes recharge to the Burled Valley aquifer. However, the flow from seep 0607 Is 

so small ( < 1 gpm) that dilution by the groundwater has prevented the seep discharge from contaminating 

the aquifer above the drinking water standard. The seep discharge was sampled at the base of the hill, and 

no VOCs were present; apparently the low concentration of VOCs volatilizes before contaminating the 

aquifer. Seep 0605 Is located below Mound Plant BuDding OSE, and discharge Is small enough that no 

appreciable surface runoff occurs (Price 1989a). 

The presence of contamination In test pit wells and sampling wells clustered around Buildings SW and B 

suggests one or more sources In that area. Contamination In five seeps also suggests more than one 

source of contamination and for that the fracture flow pathways are Interrelated. 

Although the results reported above do not Indicate an immediate health concern, they do Indicate the 

need for additional Investigation of flow pathways and source characterization. The development of the 

Operable Unit 2, Main HOI Seeps Work Plan Is In progress. 

m ·r ·oz' ·n•••·.,.w==· ·m' n -~ ,. •• - m m 

both . entified by the visual site inspection (HP.IIIfOiili11QBlB\ 

.........~;;Qiill.erPI'frnatated or suspected of being contaminated. The primary goal of the Mlscellanlet7e&.i~Jl~ 
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rically, this pipeline may have_ been a contributing factor to the tritium contamination in the Buried 

a situation alleviated by intermittent, high-volume pumping of the aquifer. Currently 

no evidence tha leaks from the pipeline caused groundwater contamination o tritium. 

Analyses of ER Program itoring wells in the area indicate that tritium le 

standards (see discussion of the· Valley aquifer in section 6) 

the entire depth of the upper unit of the Buried and minor 

concentra · elow the interbedded till unit interpreted to be an aquitard. There is no data ss mobile 

~ants. If the pipeline was a contributing factor to the tritium contamination prior to the insta 

of the liner, the less mobile contaminants may still be present in the soils. 

8.1.2.6. Characterization of Potentially Contaminated Soils at the Main Hill Seeps 

Eight seeps have been Identified on the steep flanks of the Main Hill at Mound Plant. These seeps are 

believed to be discharging from a shallow perched groundwater flow system within open bedding planes 

and fractures in the bedrock and in pore spaces in the overlying unconsolidated materials. Historically, the 

seeps on the Main Hill were part of the natural groundwater flow system before the construction of Mound 

Plant. However, the facility has altered the natural flow system by controlling the distribution of recharge 

across the landscape of the Main Hill and by enhancing groundwater flow in some areas due to leakage 

from buried water supply lines (DOE 1991 n). 

Contaminants known to be present in the water discharging at the seeps include tritium, uranium-233, 

VOCs, nitrate, sulfate, and chloride (DOE 1991n). Little data exist, however, concerning potential soil 

contamination at the seeps. Due to the known contamination of water emanating from the seeps, soils 
. -

immediately adjacent to and down-slope of the seeps are suspected of containing similar contaminants. 

Soils affected by seeps may be a secondary source of contamination available to the environment. 
• ....... mm .. •g=a. .. .--.~-.~---.--~~--------~~ -= ra-~ev·=usmr«« ... ·==··.,.,..... ., mt~~D~.._. ___ """ _ _, . ._,_".,.,---0 ... ..,.,..,..--H•r-----~---

~LUATlON AND DATA NEEDS 

. '""?!.~~ ------
-~Ill•·•,., . ...,..--.---· 

There are several types of soils investTgat'15n~~oe performed at CERCLA sites, depending on the 
......... .r q":">.~~ 

goal of the lnvestlg~e:--"Tffeseinclude an exploratory stuay;'a'"pr~vestlgation, RifFS 

~atio~mergency cleanups, remedial response studies, planned ramo~ 
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aAQ contaminant concentrations related to rainfall events. This response indicates that th 
... , 

repres~~ischarge from a shallow groundwater flow system that is open to recharge om rainfall 

events .... ,_ 

2.6. 

All of the data discussed in the followi 

be incomplete (gathered over sho 

nsidered reliable but are recognized to be 

for gaining insights into 

Because the data tend to 

considering selected variables), other 

explanations for the apparen~er.itionships may exist. One of objectives of the Rl is to gather 

complete data sets that - fvaddress the conceptual model of ground er flow and transport. 

Concentrations in Groundwater on the Main Hill 

. . 

0 ring several investigations at Mound Plant, information has been gathered on tritium contamination 

in groundwater and soil. The results of these investigations are summarized in this section. 

+ 2.6.1. 1. The Mound Groundwater Assessment Program 

Investigation of tritium contamination in groundwater on the Main Hill was initiated in 1 986 when 
·---- az:lll'liS."'UU~ 

et,;,vated tritium concentrations were measured in water samples collected in the T-6 arterial sampt;r 

located on the west side of Mound Plant at the base of the Main Hill. The location of the T-6 sampler 

is shown on Figure 2.5. Mound Plant established an interdepartmental program in 1986 (the Mound 

Groundwater Assessment Program) to assess the nature and extent of tritium contamination in 

groundwater on the Main Hill. As part of this program, Mound Plant continues to monitor tritium 

concentrations at sample locations on the Main Hill. The monitoring network is shown in Figure 2.5. 

In 1987, the ER Program initiated an investigation of the nature and extent of contamination at Mound 

Plant, including the geographic area of the Main Hill. The ER Program included collection of 

groundwater samples from many of the sampling locations in the Mound Plant monitoring network and 

the installation of new monitoring wells that were constructed to be in compliance with the RCRA 

Technical Enforcement Guidance Document (EPA 1986). The ER Program groundwater sampling 

network on the Main Hill is shown in Figure 2.6. ER Program analyses on collected samples has 

included tritium. The history of development of the Mound Plant monitoring network and the ER 

Program network is discussed in the following sections. 

Mound Plant, ER Program 
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T~~at was contaminated with tritium below the SW Building (see subsection 3.2) was suspected 

of being a ~um contamination in groundwater. Therefore, a groundwater capture s 

was installed on thew~~ ........ c::.w Building. Figure 2.8 presents areal 1 e views of the ... ~ ..... ~ 
groundwater capture system. Sample location · to c capture well, sample location 

The sample 

~"""'m re 2.6. The SW Building groundwater capture sysre....,oil.lll 

inter----~rench were put into operation in October 1 987. 

2.6.1.3. Real-Time Monitoring of Seeps 0601 and 0607 

Instruments were installed at seeps 0601 and 0607 for continuous measurement of selected 

parameters over the period October 1987 through February 1988 (MRC 1988). One objective of the 

continuous monitoring of the seeps was to evaluate the reduction in groundwater discharge and tritium 

concentrations due to the groundwater capture systems that were placed in operation in October 1987 

on the Main Hill. A second objective was to evaluate the relationship of rainfall to groundwater flow 

and tritium concentration at the seeps. 

The parameters measured at the seeps included flow rate, water temperature, specific conductance, 

pH, Eh, and air temperature; rainfall was monitored at seep 0601. During the monitoring program, 

samples of groundwater were collected at both seeps to measure tritium concentration. Samples for 

tritium concentration were collected more frequently at seep 0601 than at seep 0607. A graphic 

presentation of the data gathered during the monitoring program is contained in the notes documenting 

a meeting between Roy F. Weston, Inc. (WESTON), Terran Corporation, and Mound Plant staff 

(WESTON 1991 ). The raw data from the monitoring program are on file in the office of Terran 

Corporation. 

A general decline in groundwater tritium concentrations was observed at both seeps during the 

duration of the program. This decline is interpreted to be due to the capture of tritium-contaminated 

groundwater by the SW Building groundwater capture system. Tritium concentrations measured in the 

0712 intercepter trench, located above seep 0607 (see Figure 2.6 for location), were very low (3 to 

7 nCi/L), indicating that this trench was not capturing tritium-contaminated groundwater. Figure 2.9 

presents tritium analyses for groundwater samples from seep 0607 for the period August 1986 to 

October 1988 (WESTON 1 991). The figure shows a decline in tritium concentrations for samples 

collected following operation of the SW Building capture systems. Figures 2.1 0 and 2.11 illustrate the 

decline in tritium concentration in groundwater at seep 0601 by comparing data from October 1987 

and January 1988 (WESTON 1991 ). Maximum values in October 1987 we' - ~ A IV\ -r:/1 ... ha .. 
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maximum values measured in January 1 988 were under 800 nCi/L. 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 1991). 

The impact of rainfall on flow at seeps 0601 and 0607 is illustrated 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 0601 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, 1987, 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, 1 988, through January 1 8, 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 rainf~l. 

Table 11.4 presents monthly averages oftritium concentrations measured ingroundwater 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 1989 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 concentrations were measured in groundwater samples collected a~ sample 

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

concentrations measured at seep 0601 are greater than 100 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 data in Table 11.4 indicate that tritium concentrations in groundwater 

samples collected at seep 0603 are increasing. The seep has a very low flow and is often dry. The 

cause for the concentrations measured on May 1989 (39 nCi/L} and January 1990 (1 09 nCi/L} is not 

known. Tritium concentrations also exhibit a general trend to higher values over time for samples 

collected at seep 0602. 

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. 
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Date ... 712 

1/89 \3.7 

2/89 :t-41 
3/89 3.:Ja.~ 
4/89 3.3 \. 

5/89 3.1 
., 

6/89 2.8 

7189 3.5 

8/89 3.1 

9/89 3.2 

10/89 2.9 

11/89 3.6 

12/89 -
01/90 3.6 

02/90 3.1 J 
03/90 3.3, 

04/90 3.r/' 

05/90 ~ 
06/90 14.4 

07190 .. 3.6 

Date 608 

1/89 37 

2/89 36 

3/89 30 

4/89 29 

~ 

Table 11.4. Monthly Averages of Tritium !nCi/L) 
a 

from January 1989 through July 1990 

Sample Location 

713 714 601 602 6(b 
20 383 L 227 14 2 12 

19 39J_ 258 13 1 

1607 4'Ji 395 11 1 

565 ,0 251 11 1 

427 1478 205 10 :l 

233 F 309 170 13 

_\. 443 
, 

496 196 18 

"62; 516 220 .. 
~7, 447 190 29 

2!A 464 152 .. 

J'2s' 392 159 24 

L41s \ 481 103 .. 
II. 60 ... 280 136 19 1 ~ 

315 ' 222 112 21 

335 ,261 106 26 

468 ,30. 119 .. 
530 2li 111 33 

302 29, 132 - -335 307 128 28 

Sample Location 

"""" 
722 723 724 725 

14, 19 17 6.8 4.5 

11 
"' 20 

17 6.9 4.6 

24 ..... 16 11 5.4 

15 18, 12 5.4 5.3 

605 606 

88 25 

83 16 

83 16 

67 15 

59 16 

73 27 

69 -
87 -
87 .. 
66 .. 
92 --
110 .. 
92 .. 
87 15 

72 12 

75 18 

67 25 

53 .. 
63 .. 

726 72~ 
10 As 
8.9 ~ 'fl" 535 

7f 693 

.fi,1 636 

5/89 30 39 20 "' 18 5.5 3.8 ~,. 8.2 439 

6/89 27 39 . 30 ~ 5.5 ~ 
7189 26 48 32 1~. 6.8 ./5.8 

8/89 30 44 28 15 ~~ 7.0~ 5.3 

9/89 30 25 26 13 ~ 5.5 

10/89 28 12 35 18 ~ 5.0 

11/89 32 10 36 16 ~ 
, 

5.9 
...._ 

6.2 

12/89 -· 6.5 39 ~ 6.0 "-·8 

01/90 - 15 35 /-- 5.5 8,.., 

02/90 - 12 28 ~ 
, .. 5.1 5.3 

,._ 
03/90 - 12 2L_ - 4.8 6.1 

04/90 .. 20 /28 .. 4.7 5.9 

05/90 - 22 ~ 
, 

25 .. 4.9 5.2 

06/90 - uJ' 80 .. 5.1 5.1 

07/90 .. -"28 253 - 4.6 4.9 

a 
Analyses by Mound Plant personnel 
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7.6 461 

9.7 526 

11 545 

9.4 444 

13 512 

8.8 396 

80 439 

72 363 

8.9 301 

'0 380 gx 430 

8.0 ~~~~... 450 

7.2 '4 

7.4 44? 

607 

32 

28 

28 

25 

26 

31 

36 

36 

37 

41 

35 

33 

24 

21 

26 

26 

18 

22 

24 
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It appears that the intercepter trench is not effective in capturing tritium-contaminated groundwater 

that is migrating to the seeps. The decline in tritium concer'ltration in ·groundwater at the seeps 

appears to be related to the groundwater capture system, located west of the SW Building, rather than 

to the 0712 intercepter trench. 

Tritium concentrations measured in samples from one of the monitoring wells (0120) slightly exceed 

20 nCi/L. Tritium concentrations in groundwater samples collected from monitoring pit 0722 show 

a marked increase in the most recent samples, with a measured average concentration of 253 nCi/L 

in July 1990. The monitoring pit is located downslope from seep 0601. The average concentration 

for groundwater samples from the monitoring pit in July 1 990 is higher than average monthly values 

measured in seep 0601 since April 1989. - =r-an zrm ... , •• .. •.. 
WJW -· 

MS7 'F 

6.2. Uranium Concentration in Groundwater on the Main Hill 

f uranium-233 in processes at the SW Building caused concern that uranium-233 mig 

present as contaminant in groundwater on the Main Hill. It was believed that the pre nee of 

uranium-233 ~~undwater that was contaminated with tritium would determine that th Building 

was a source fa~ tritium contamination. Earlier investigations established that s · below the SW 

Building was contamin ed with tritium (see subsection 3.2). A sump in Roo 

Building was believed to b esponsible for release of uranium-233 to soil be w the building. 

Personnel at Mound Plant investig~d the presence of uranium iso es in groundwater at seeps on 

the Main Hill and at 0700 series sarit~ locations, including t SW Building groundwater capture 
... 

system, the groundwater intercepter tren~n the north si of the Main Hill, and the groundwater 

monitoring pits located around the Main Hi~ Sampl ocations are shown on Figure 2.6. The 

investigation was conducted over the period fro -January 1988 to mid-May 1988. Table II. 7 

presents selected analytical data from the inves · atl' The complete file of analytical data is in the 

notes covering a meeting of WESTON, Trorporatio~ Mound Plant staff !WESTON 1 991 l. 

The approach taken by Mound Plant sonnel to evaluate the pres ce of uranium-233 in groundwater 

samples was to count the activi ··of uranium-233, uranium-234, an anium-238 on a multichannel 

analyzer. However, uraniu.IJ)"233 and uranium-234 appear in the same annel and are, therefore, 

counted together. The atfalysis determined an activity concentration for ura · m-233 plus uranium-

234 and an activitv.~~entration for uranium-238. 

Uranium-23 · sa daughter nuclide of uranium-238, and both isotopes occur naturally in ~ndwater. 

ystems, daughter nuclides will establish secular equilibrium with the parent, an~tivity 

of parent and daughter nuclides will be equal. At sec 

ncentrations between parent and daughter nuclides are equal to one. H 
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Table II. 7. Uranium and Tritium Concentrations in Groundwater 
From Seeps and 0700 Series locations

8 

Sample Location U-233 + U-234 U-238 U-233 + U-234 HJ 
Date (pCi/ll lpCi/ll U-238 (nCi/ll 

(pCi/Ll 

Main Hill Seeps 

03/20/88 0601 18.77 0.24 78.2 497 

01/23/88 0601 15.75 0.15 105 700 

02/02/88 0601 5.14 0.28 18.4 172 

03/07/88 0602 1.17 1.19 0.98 11 

02/05/88 0603 0.78 0.26 3.0 2 

04/1 1/88 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 

Bwilding SW Groundwater Capture System 

0~8 0713 105.2 2.6 40.4 51 

02/01/88" ~14 7.68 0.41 18.7 2~ 
03/17/88 07~ 2.13 0.17 12.5 ~~~95 

Groundwater lntercepter~h .. #,. 
03/02/88 0712 ~. 0.21 ~,t.~· 8.o· 5 

01/27/88 0712 1.19 "'"' IIIIo, o.5.a~ 
.~.,;.'<·' 

2.2 4 

03/16/88 0712 1.15 """' ~~7 4 ~u. 1.6 5 

Groundwater Monitoring Pits 
~(j .. ~~ ~ 

03/04/88 0721 1._U'·li?. . 0.42 ~ 3.3 10 

02/03/88 0722 .... : .. ~'ro, 0.21 ~ 21 

03/07/88 0724...,~\f"' r 0.85 0.35 2.4 ........ ~ 8 

03/28/88 Ja»t25 0.76 0.39 2.5 ~ 
03/~ 0726 1.51 0.46 3.3 9 

cri/21/88 0726 0.47 0.28 1.7 526 
8 

H3 (ranggl 
(nCi/ll 

172-700 

172-700 

172-700 

7-17 

1-3 

39-119 

7-35 

15-76 

15-76 

15-76 

15-76 

15-76 

24-43 

3~ 
134-523 

9-1,095 

3-7 

3-7 

3-7 

4-64 

15-44. 

5-8 

2-7 

~2 
6-682' 

b Analyses by Mound Plant. 
The range in concentations for all samples collected from January 1988 to May 1988 at the listed 
location. 
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m~it great disequilibrium in natural systems. A literature review on uranium series disequili · 

by Osmon~~.LJ 976) found that most natural waters have disequilibriu . en uranium-

234 and uranium-238, wi;'hin6ltWA.tPrs being enriched in uranium-~ ~~nium-234/uranium-238 
--~ .. ....,.,., ---" -·---~· 

ratios as great as 6.4 were reported for wat~r'li'r:.:~:- uranium disequilibrium in groundwater 

varied widely, with uranium-234/~vity ratio~'"'MrntJ;i"~~~ ... o~s to greater than 20. To 

the present time, the ~nfios reported for uranium-234 enrichment fn,f!91.1JUtvyater were from 

research b ~t al. (1983) on aquifers in the midwestern United States. R~~ 
ere common and ratios as high as 40 occurred locally. 

The natural disequilibrium that occurs between uranium-234 and uranium-238 poses problems to the 

use of the ratio of uranium-233 plus uranium-234 to uranium-238 as an indicator of the presence of 

uranium-233 in groundwater on the Main Hill. Nevertheless, the high activity concentrations measured 

in groundwater samples from the SW Building groundwater capture system (locations 0713, 0714, and 

0727 on Figure 2.6 and Table 11.7) and seep 0601 are interpreted to represent uranium-233 

contamination of groundwater at these locations. The disequilibrium observed at all other sampling 

locations may represent natural enrichment in uranium-234 rather than the presence of uranium-233. 

An accurate determination of the presence of uranium-233 at these loc?!ions would require a specific 

analysis for the uranium-233 isotope. 

Table II. 7 presents the maximum activity concentrations measured for uranium isotopes for all samples 

collected at each sampling location. Concentrations measured at seep 0601 and the SW Building 

capture zone location exceed 5 picocuries per liter (pCi/L). Maximum concentrations measured at the 

SW Building capture system location 0713 exceed 1 00 pCi/L. Analyses on groundwater samples 

collected at all other sample locations measured uranium concentrations lower than 5 pCi/L. 

Multiple analyses are shown in Table II. 7 for seep 0601 to show the relationship between tritium 

concentrations and uranium-233 plus uranium-234 concentrations in groundwater. An increase in 

tritium concentration correlates directly with increased concentrations for the uranium isotopes. This 

relationship indicates that the SW Building is a source for the tritium present in groundwater samples 

collected at seep 0601. 

Multiple analyses are shown in Table 11.7 for seep 0607 to illustrate that changes in uranium isotope 

activity concentrations and disequilibrium ratios do not correlate to changes in tritium concentrations. 

Activity ratios range from 1.9 to 13.6, with the highest ratio due to an anomalously low measured 

concentration of uranium-238. There has been speculation that the disequilibrium measured in 

groundwater samples at 0607 is due to the presence of uranium-233. Actually, the measured ratios 

may be explained by natural disequilibrium between uranium-234 and uranium-238 or by analytical 

error. Determination of the presence of uranium-233 in groundwater at see1 

analysis for the uranium-233 isotope. 
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~iQ~ analyses for samples from groundwater intercepter trench 0712 are shown in T . to "" .... ...,.. 
illustrate th~t-•tHe •acti.vity ratio of 8, measured for the sample with the · uranium-233 plus 

uranium-234 activity ~:~~n:,.J~n outlier compared 1ty ratios of 2.2 and 1.6 for the 

samples with the second and third high~~~-~~ of the isotopes. The analytical data for - ~,.v~l.l.fl .............. 
samples from trench 071 ~hole, indicate low a~ 'os and no reason to suspect the 

presence of ura · . This conclusion is supported by the low tritium con · ns, which range 

r,_,_... .. To 7 nCi/L, in groundwater samples collected from the trench. 

2.6.3. VOC Contamination in Groundwater on the Main Hill 

The evaluation of VOCs in groundwater on the Main Hill is based on analytical results from samples 

collected from monitoring pits, intercepter trenches, monitoring wells, and the seeps on the Main Hill. 

The following VOCs were detected in groundwater samples: 

Trichloroethane 

T etrachloroethene 

Methylene chloride 

1,2-trans-Dichloroethene 

1, 1, 1-Trichloroethane 

1, 1-Dichloroethane 

Chloroform 

Bromodichloromethane 

Bromoform 

. ~OC Concentrations in Intercepter Trenches and Monitoring Pits . 

VOC analys~dwater samples collected from monitoring pits, the SW Buildin undwater 

capture system (0713, ~ 4, and 0726). and the 0712 intercepter trench 91~ailable from one 
~:~.- ___ ,., ... 

sampling event conducted over tl'l"e'~!!od November 30 to December ~_ ... l~8. The data are presented 

in Table 11.8. Monitoring pit and trench~atie.n~ (0700 s~~"a~r~'·;hown on Figure 2.6. 
"'~ •• -P ,,........_ ......... ' 

. l~~l 

Trichloroethane concentrations exceed 5 mi,crogr~'ms pe~"jj~~g/Ll at sample locations 0725, 0726, 

and 0727, with the highest co~,e.n-tr~; (54 pg/ll at sample ·~~'htu.Q._,p726. Trichloroethane was 

detected in samples c~Jleeted at 0712, 0713, and 0714 at concentra less than 5 pg/L. 
···""" Trichloroeth,~ .. not detected at other 0700 series sampling sites. The avai information 

at contaminated soil below the SW Building is a potential source for trichloroet in 
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Sample Date 

Volatile Organic 
Compounds {pg/ll: 

Trichloroethane 

T atrachloroethana 

1,2-trans·Oichloroathene 

Methylene chloride 

Toluene 

1, l.~hloroathana 

NO = Not detected 

0712 

Table 11.8. Volatile Organic Compounds Measured in Groundwater Samples 
From 0700 Series Monitoring Locations on the Main Hill 

0713 0714 0721 0722 0723 0724 0725 

12/01/88 12/01/88 12/01188 11130/88 11/30/88 11130/88 11/30/88 12/0l!Y,.... 

......._._ 
2.7 1.3 

NO 55 

2.5 NO 

4.4., ... :..5 

NO NO 

NO NO 

+ 

. .--.·"""'~ 
2.1 ~ _N.,Q.-__..-~No NO 

NO ~ ,,..,.............._ NO NO 

~ NO NO No---..., ~ 
7.5 9.0 9,6 12 23 -
NO 3.2 2.1 0.8 NO 

NO NO NO NO NO 

EPA Drinking Water Standard 

T richloroethene 
Tetrachloroethane 
1 ,2-trans·Dichloroethene 
Methylene chloride 
Toluene 
1, 1, l·Trichloroethane 

5 pg/L 
5 pg/L 
1 00 pg/l (proposed) 
5pg/L 
2,000 pg/L (proposed) 
200 pg/L 

16 

NO 

NO 

~-

NO 

NO 

0726 ~ 
~ 12/0t/88 

54 23 

NO NO 

19 13 

28 29 

NO I 

NO l.v - I 



A etrachloroethene concentration of 55 pg/L was measured in groundwater from sample locatio 

071 . Tetrachloroethane was not detected at any other 0700 series location. The concent. 

t intercepter trench site 0713 indicates that contaminated soil below the SW Bu· 

for tetrachloroethane in groundwater west of the building. ,, .. /' 
Methylene chloride ~detected at all 0700 series sample locations, with the ~est concentrations 

(ranging from 28 to 29 ~~ measured in samples from 0725, 0726, a,$727, located west and 

north of the SW Building. A . centration of 23 pg/L was measured injfe groundwater sample from 

monitoring pit 0724, which is lo ed on the east side of the ~a}~· Methylene chloride was the 

only VOC detected in pit 0724. is possible that all ~the measured methylene chloride 

concentrations are the result of labora 

measured at three sampling locations 

contamination. 

1 ,2-trans-Dichloroethene was measured at 

0727. This VOC was not detected in 

at 0726 and 0727 indicate that co 

a potential source for 1 ,2-tran 

low values of toluene 

be due to laboratory 

mple location. The values measured 

estern part of the SW Building is 

in groundwater collected from the 0700 sen 

oncentration of 1.0 pg/L at the SW Building intercepter tre 

1,1, 1-

, analysis of VOCs in groundwater samples collected from intercepter t 

pits indicates that contaminated soil below the SW Building is a potential 

oroethene, tetrachloroethane, and 1 ,2-trans-dichloroethene; three VOCs that commonly occ 

roundwater samples collected from seeps and monitoring wells on the Main Hill. 

2.6.3.2. VOC Contaminants in Groundwater Samples from the Main ~ill Seeps 

Table 11.9 summarizes concentrations of VOC contaminants measured in groundwater samples 

collected at seeps on the Main Hill in September and December 1988 and in 1990. The seeps were 

not sampled for VOCs during 1989. Locations of the seeps are shown on Figure 2.6. Seeps 0605, 

0606, 0607, and 0608 are located beyond the Mound Plant property line. All other seeps are located 

within the plant. Groundwater has never been analyzed for VOCs at seep 0603. 

Trichloroethane was detected at concentrations ranging from 2.2 pg/L to 40 pg/L in groundwater 

samples collected from all of the seeps. The highest concentrations were measured at seep 0602. 

Trichloroethane is also present in all samples collected at seep 0601, with many measurements 

exceeding 5 pg/L. Trichloroethane is the most common VOC detected in the seeos that are loc~tP.rl 
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Table 11.9. VOC Concentrations (pg/L) in Groundwater Samples Collected from Seeps in 
September and December 1 988 and from January to October 1 990 

1988 
Seep Parameter Sep 

0601 Methylene chloride NO 
1,1,1-Trichloroethane NO 
Trichloroethene 3.7 
Tetrachlorethene 6.4 
1.2-trans-Oichloroethene 2.1 

0602 Trichloromethane NO 
1,2-0ichloroethene (total) 10 
1,1-0ichloroethane NO 
Trichloroethene 14 
1,1,1-Trichloroethane 2 
Methylene chloride 4c.d 

0605 1, 1, 1-Trichloroethane NS 
1,2-Dichloroethene (total) NS 
Trichloromethane NS 
Trichloroethane ~s 
Methylene chloride NS 

0607 1,1,1-Trichloroethane NO 
Methylene chloride NO 
Acetone 3

c,d 

1,2-Dichloroethene (total) 4.1 
Trichloromethane NO 
Toluene NO 
Tetrachlorethene NO 
Trichloroethene 5.5 

0608 Trichlorofluoromethane NS 
1,2-Dichloroethene (total) NS 
1,1, 1-Trichloroethane NS 
Trichloroethane NS 

8 
b Proposed limit 

Proposed MCL for cis, 70 JJQ/L; trans, 100 JJQ/L 
c Estimated value less than the detection limit 
d 

Contaminant present in blank 
MCL - Maximum Contaminant level 
NA - No current MCL 
NO - Contaminant was not detected 
NS - Well was not sampled 

Dec 

9.7 
NO 
5.6 
8.2 
1.2 

1.2 
6.5 
1.3 
9.5 
1.5 
10 

NO 
12 
NO 
13 
28 

NO 
4.5 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
2.6 
NO 
7.1 

Jan Feb 

13 NO 
NO -7 
3.7 5.2 
8.4 12 
NO NO 

0.6 NO 
NO NO 
NO NO 
16 -6.6 
32 0.6 
NO NO 

0.5 0.9 
NO NO 
NO NO 
4.9 7.1 
NO NO 

1.1 2 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
1.3 2.7 

2.8 NO 
NO NO 
NO NO 
NO NO 

VOC - Volatile organic compound 

General 
Chemistry 

1990 

Mar Apr Jul Oct 

NO NO NO NO 
2.3 NO 0.6 0.4 
4.5 12 7.7 4.5 
11 25 11 9.6 
NO NO NO NO 

0.9 NO NO 1 
NO 14 NO NO 
1 NO NO NO 

38 40 26 15 
2 1. 6.1 1. 1 

NO 1e.d 
NO NO 

0.8 NO 0.5 0.4 
NO 12 NO NO 
NO 3. NO NO 
6.4 9d 9 8.9 
NO 7 NO NO 

-1-:-9 1. 2.2 0.9 
NO 25d NO NO 
NO 17d NO NO 
NO 5 NO NO 
NO 1c NO NO 
NO 1c NO NO 
NO NO 0.4 NO 
3.3 4• 4.5 2.2 

NO NO NO NO 
NO 2• NO NO 
NO NO 0.4 NO 
NO 9 2.7 NO 

MCL
8 

5 
200 

5 
5 

100
8 

10q,
8 

70 
NA 
5 

200 
5 

20~ 
70 
100

8 

5 
5 

' 200 
5 

NA 
70b 

100
8 

2000c 
5 
5 

NA 
70b 

200 
5 
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beyond the Mound Plant property. Concentrations measured in 1990 in samples collected from seeps 

0605 and 0608 range from 2. 7 pg/L to 9 pg/l. Concentrations measured in 1990 in samples collected 

from seep 0607 range from 1 .3 pg/L to 4.5 pg/l. 

Tetrachloroethane was only detected in groundwater samples collected from seep 0601, with 

measured concentrations ranging from 8.2 pg/L to 25 pg/l. 1,1, 1-Trichloroethene was detected at 

low concentrations in groundwater samples collected from all of the seeps, with the highest 

concentrations measured at seep 0602. 

6.3.3. VOC Contaminants in Groundwater from Monitoring Wells 

The rna · oring well network on the Main Hill is shown on Figure 2.6. Construction information f, · the 

ells is presented in Table 11.6. Table 11.10 lists concentrations for VOCs me ured in 

groundwater s pies from wells sampled from January 1 989 to January 1990. Table I 1 presents 
If 

concentrations of Cs measured in groundwater samples from three monitoring w¢1ocated on the 

tat the base of the Main Hill. Locations of the wells are~~~wn on Figure 2.6. 

Trichloroethane has been easured at concentrations greater than 5 pgLL forAamples collected from 
il 

all three wells, with the high · :t concentrations measured at well 031 2 .. ;tetrachloroethane has been 
. . ""' measured at concentrations gre r than 5 pg/L for samples collect~srat wells 0137 and 0315. The 

source or sources of VOCs at the t ee monitoring wells are n~,..<k~own. The monitoring wells are 

located downgradient from potential so es of contaminatiQp-Jt~n the Main Hill. 

.~~ ,,v 

' 

.dtf' 

2.6.4. lnor anic Constituents in Groundwate~ a tes Collected from lnterce ter Trenches and 
Monitoring Pits on the Main Hill 

;,<j' \,."1._ 
.#•i'F ..... A 

·'' ..,..., 
Table 11.1 2 presents results of analyses f.~rselected inor~~ic constituents in groundwater samples 

collected from the SW Building gro.~p.tfwater capture syste~ the 07.12 intercepter trench, and 

monitoring pits on the Main Hill fropi.,. January through April in 1'"s.a8. Sampling locations are shown 

on Figure 2.6. Location 0712~,!je"tesents samples from the long i~epter trench located between 

~· ~--· the OSE Building and the G1~tdhouse. Locations 0714, 0713, and 072;-xe the sampling sites ofthe 

groundwater capture S"J·tem located along the west side of the SW Buildin~.The other 0700 series 

locations are groun..,s~~~ter monitoring pits. . '\1-'~ 
/ . ' 

Chloride copiC.rations exceeded 250 milligrams per lit~r (mg/Ll for all measur:~~q,ts taken at 
~ ~ 

location_y?0712, 0722, 0723, and 0724. The highest chloride concentrations are at '&~! 2, the 

inte~ter trench between the OSE Building and the Guardhouse. High chloride values at,:lso 

ptf:ent in groundwater samples collected from monitoring pits 0721, 0722, 0723, and 0724, ~ 
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Table II. 12. Inorganic Constituents in Groundwater Samples from 
Seeps, Intercepter Trenches, and Monitoring Pits8 

Sampleb Sampli'W Calcium Potassium Magnesium 
Location Period (mg/LI (mg/LI (mg/LI 

0601 03/06/88 - 04/08/88 77·126 2·5 26-43 

0602 02/29/88 - 04/08/88 30·44 2-3 6·12 

•~nvv ·- - -
0605 02/29/88 - 04/08/88 86-139 2-4 31·43 

0606 03/07/88 • 03/18/88 108-146 2 27-36 

0607 02/29/88- 04/03/88 130-184 5·9 42-65 

0608 02/29/88 - 04/08/88 117·134 3-5 40-55 

~ 02/29/88- 03/18/88 263-420 29-33 81-99 

0713 .04/08/88 225-700 6·10 58-84 

0714 02/09/88 • 04/08/88 ·"72-399 7-13 74-96 

0721 02/29/88 - 04/1 5/88 71·1SB-' . '>.4 48·77 

0722 02/29/88 - 03/31/88 118-162 3-5 ~-

0723 03/02/88 • 04/15/88 80·170 5·8 u'ili<J 

0724 02/29/88 - 04/15/88 66-150 ..,.5 92·124 

0725 02/29/88 • 04fl5IDD 73-130 2·4 34-45 

0726 n." ·- - 04115/88 232-312 3·6 51·61 

-~ 02/29/88 - 04/04/88 174-231 3-5 43-71 
----

8 
b Analyses by Mound Plant. 

Sample locations are shown on Figure 2.6. 
c Sampling period for specific conductance was from 01/19/88 through 04/15/88. 

General 
Chemistry 

Sodium Chloride Nitrate 
(mg/L) lmg/LI (mg/LI 

94-138 110-160 190·250 

199·285 140-200 18-35 

124·212 210-420 110-1 so 
70-108 120 75 

95·321 460-640 160-210 

70-212 150-190 41-49 

527·6~9 610-1100 830-1300 

98-170 110-260 800·2500 

140-228 160-300 1300-1 

72-137 t<>n 29-63 .. 270-410 19-33 

~ 280-400 5-23 

30-48 260-400" ,5·.1.2 

55·85 61-96 270-4SO"-' 

115-164 140-190 940-1200 

91-156 110-210 570-770 

Sulfate Specific 
(mg/LI Conductance 

pmhos/cm 

97-200 1107·1660 

69-100 1060-1530 

110-160 1308-2370 

110 650-1250 

130-180 1430-2010 

150-180 960-_lSOO 

310-330 1830·5~ 

71-361'1 1029·5070 

170·230 1600·3420 

150-240 1134-1770 

100-210 1360·1870 

210-270 1026-1790 

140-200 1480·1836 

. '10 940·1520 

55-62 '"0 

110-f70 910·2280 



n e n· 

2.6.4. 1. Inorganic Constituents in Groundwater Samples Collected From seeps on the Main Hill 

Table II. 12 presents analyses for selected inorganic constituents in groundwater samples collected from 

seeps on the Main Hill from January through April in 1988. Concentrations in the samples from all of 

the seeps exceed 10 mg/L for nitrate. The highest nitrate concentrations were measured at seeps 

0601, 0603, 0605, and 0607, where all samples were above 100 mg/L. Potential sources for nitrate 

on the Main Hill are contaminated soil below the SW Building, deicing agents applied to roads and 

sidewalks, fertilizers, and leaks from sewage lines or process waste lines. 

Chloride concentrations in groundwater samples collected from seeps 0603, 0605, and 0607 exceed 

250 mg/L. The highest concentrations (2,600 mg/L to 3,100 mg/L) occurred at seep 0603, located 

downslope from the main entrance roadway to the Main Hill. Roadway deicing salts are a probable 

source for the high chloride and nitrates present in seep 0603. This interpretation is supported by the 

high sodium concentrations ( 1 ,323 mg/L to 1, 770 mg/L) measured in groundwater samples collected 

from the seep. The variation over time in the measured specific conductance values for groundwater 

samples collected from seep 0603 also support an interpretation that the high concentrations of 

chloride and nitrate are related to deicing agents. The specific conductan_ge values show an increasing 

trend from 2,760 microohms/centimeters (pmhos/cm) at the start of measurements in January 1988 

to peak values in February 1988 (greater than 10,000 pmh_os/cm). The measured values then trend 

downward to 4,450 pmhos/cm at the end of the measurement period in May 1988. Chloride 

concentrations in all samples collected from all of the seeps are elevated above background 

concentrations for the natural hydrogeologic environment. Expected background concentrations are 

based on regional information for midwestern groundwater flow systems (Hem 1 970). Potential 

sources for the chloride are deicing agents applied to roadways and sidewalks, contaminated soil below 

the SW Building, and leaks from breaks in sewage or waste process lines. 

The measured concentrations in groundwater samples collected from the seeps range from 69 mg/L 

to 200 mg/L, with the highest concentrations occurring at seep 0601. Natural sources for dissolved 

sulfate are expected to be present in fill materials, the Quaternary deposits, and the bedrock. 
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5. SITE RECONNAISSANCE 

~ SUMMARY OF ACTIVITIES 

n·, e n t crtf'M'zls·w· · tOStf '· It f. nzg wrnetrtm'Mt I , l 'ru>c'l .. ,..,.. 

5.1.1. Seep Investigation 

The hillsides surrounding the Main Hill were investigated with a representative of EG&G who identified 

several possible seep locations and also the known seeps. The possible seep locations on the northern 

hillside were areas with vigorous vegetation without visible seepage (Site I, Figure 2.8), while another 

possible seep was located near the top of the railroad cut where seepage was visible but not measurable 

(Site G, Figure 2.9). The entire OU-2 area was investigated after review of the IR photographs to confirm 

the presence or absence of additional seeps. An additional ten potential seep locations were identified 

from the IR photographs. One of the new locations was labelled seep 0625 by EG&G and is located 

northwest of B Building. The other potential seeps were identified in areas where storm drain outfalls, 

drains from chiller units, and roof drains discharge to the ground and are not considered seeps. The 
l 

remaining areas appear to be seasonal seeps with little or no measurable flow. The location of Identified 

seeps are shown on Figure 5.1. 

Seeps 0601 through 0608 and 0625 were monitored at random intervals, approximately twice per week, 

during the month of June. The seeps were monitored for pH, specific conductivity, temperature, and flow 

(Table V.1). A new seep (0625) was located at the end of June, and was only monitored four times. 

Seeps 0604 and 0605 are considered the same seep because the locations are very close together on 

the north hillside and were covered with soils and debris when the perimeter fence was cleared of 

vegetation. Neither seep was visible for a few months, and when seepage was again visible it was only 

from one location. 

Each monitored seep was fitted with a 1-inch diameter length of pipe approximately 18 inches long. 

Before the pipe was set, a small reservoir was dug into the hillside to temporarily hold the seeping water. 

The pipe was then set into the side wall of the reservoir acting as a drain, allowing the water to flow freely 

out its end. This allowed access for monitoring by raising the outfall a few inches off the ground. This 

was done on all seeps except seeps 0601, 0603 and 0607. Seeps 0601 and 0607 have automatic 

samplers that were installed to monitor the previously discussed parameters. These seeps are frtted with 

V-notch weirs, and all monitoring was done at the weir outfall. Seep 0603 was fitted with a pipe from a 

previous sampling event; modification was unnecessary. 

When the seeps were monitored, the flow was measured first, followed by temperature, specific 

conductance, and pH measurements (Table V.1). The flow was measured by recorriinn thP ~mount of 
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Table V.1. Seep Monitoring Results 

Seep No. Date pH Conductivity Temperature 
(J.lmhos/cm} eF} 

0601 6/6/94 7.45 1710 58.5 

6/7/94 7.43 1570 58.9 

6/9/94 7.30 1610 58.5 

6/14/94 7.20 1n6 60.5 

6/22./94 7.10 1810 60.2 

6/27/94 7.30 1560 61.1 

6/28/94 7.19 1780 60.8 

6/30/94 7.20 1780 60.5 

0602 6/6/94 8.08 1227 61.9 

6/7/94 1.n 1283 61.2 

6/9/94 7.65 1270 59.8 

6/14/94 7.81 6420 62.3 

6/22./94 7.40 2140 64.8 

6/27/94 7.49 2390 64.0 

6/28/94 7.30 2340 64.6 

6/30/94 7.32 21.10 65.2 

06~ 6/6/94 Dry N/A N/A 
.......,. 

~ Dry N/A .. ~~ . 

6/9/94 ~ ~Dry N/A ~' ·~~ N/A .. ~ .af$;; 

6/14/94 ~~ ,;,rEi>,.,.~·"NtA N/A 

6/22/94 
~-~· 

~. N/A ,,.....~~'~ •• j 

·~·,-.· .......... 
~63.6 6/27);.4.-.'1* 7.55 5910 

~ 
01
6/28/94 

6/30/94 

0604/0605 6/6/94 

6/7/94 

6/9/94 

6/14/94 

6/22/94 

6/27/94 

6/28/94 

6/30/94 

Mound Plant, ER Program 
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Dry N/A 

D~_ N/A 

N/A N/A 

7.5 3390 

7.30 3410 

Dry N/A 

7.97 3170 

7.69 2900 

7.90. 3010 

7.92 3000 
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N~ 
N/A 

N/A 

60.5 

59.5 

N/A 

66.0 

60.6 

63.5 

63.6 

Flow 
(gpm} 

1.08 

1.50 

0.39 

0.98 

1.80 

3.60 

2.16 

1.80 

1.80 

2.0 

1.80 

1.80 

0.30 

0.42 

0.32 

0.25 

-~ 
N/A 

N/A 

N/A 

N/A 

0.07 

........ N/A 

~ 
N/A 

0.012 

0.004 

N/A 

0.003 

0.018 

0.007 

0.006 

Page 50 



• 

Table V.1. Seep Monitoring Results (continued) 

Seep No. Date pH 

0606 6/6/94 N/A 

6/7/94 7.10 

6/9/94 7.10 

6/14/94 7.30 

6/22/94 7.60 

6/27/94 7.49 

6/28/94 7.64 

6/30/94 7.52 

0607 6/6/94 7.6 

6/7/94 7.35 

6/9/94 7.42 

6/14/94 7.38 

6/22/94 7.37 

6/27/94 7.38 

6/28/94 7.64 

6/30/94 7.59 

0608 6/6/94 6.79 

6/7/94 7.6 

6/9/94 7.20 

6/14/94 7.13 

6/22/94 7.48 

6/27/94 7.50 

6/28/94 7.63 

6/30/94 7.52 

0~~ 6/22/94 7.56 
·~·::r 
6/23~~'JIIol~"'lc N/A 1.-.. 

6/27/94 
"•"'at·,,~, 
]Jd .l"~;~i'4 

6/?R/OA. _..,.......;<><t ~>"""" 7.73 

__.- 6/30/94 7.71 

umhos/cm - micromhos per centimeter 
oF- Degrees Farenheit 
gpm - gallons per minute 
N/A - Not Available 

Conductivity Temperature 
(~mhos/em) eF) 

N/A N/A 

3605 63.2 

3530 61.5 

4120 65.4 

3920 64.8 

4040 63.1 

3850 65.6 

4040 64.9 

3870 54.7 

4140 53.6 

3930 54.1 

4110 55.4 

3670 55.0 

3580 55.4 

3850 55.5 

4010 56:1 

2006 57.1 

2010 57.7 

2000 57.2 

2050 62.3 

2110 60.3 

2110 59.0 

2240 61.1 

2020 61.2 

1190 63.5 
'lf/j"' .. N/A '1"4 

. """'"#' 
,.:,,..,.,,.. A 

>f:''·llo!f-' • .t-1-'·•· 

~i,:~."'~--~ 0 62.3 

1270 
""'<\.l:"" 

... ol.:,,.._ ..... ""u..,.,.§r~. 

1270 62.4 
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Flow 
(gpm) 

N/A 

0.0006 

0.007 

0.013 

0.013 

0.009 

0.007 

0.005 

0.450 

0.74 

1.20 

0.77 

1.54 

2.70 

2.70 

2.70 

0.00 

0.063 

0.06 

0.07 

0.06 

0.054 

0.06 

0.054 

........,..-v:u::~ 

0.09 

0.098 

0.102 

""flo-~ 
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time to fill a graduated vessel with the water seeping from the outfall pipe. Temperature, specific 

conductance, and pH were measured using a Hydac combination meter. The outfall water was allowed 

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

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

type of vessel used, and any other observations. of seep 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 day the gauge records this as zero, and when a rain event does occur the 

gauge records the amount in inches (Appendix B). 

~dation Drain lnveatlgatlon 

When informatiOkQout_ foundation drain sampling was obtained during the Mound Pl....._.__~ 
) 

u with a representative of EG&G who conducts 

-~-- Plant personnel indicated that in the past 

. ___ been sampled but the information · -

to discharge was thorou . vestigated without locating the drain. Temperature, c 

ed because the sample would not have been representative of only the 

tttium results from these locations are summarized in Table V.2 and graphed versus rainf 

0 

GOOSm;a•e¢•'·ttWtCttrt•"t1C$•p'*fb 1 ye .. -t.· ·'sti**heS"~M·M t.ecnhWt+nd*a·ntle'•e·•; t'rM" • 

5.2. RESULTS 

5.2.1. Seep Monttorlng 

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

minute, with fluctuations after rainfall events (Figure 5.3). The other seeps flow at rates well below half 

a gallon per minute (gpm), with seep 0603 dry except after a rainfall event of over one inch (Figure 5.4). 

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.SO F (Table V.3). 
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Table V.3. Summary of Seep Sampling Results 

Seep Average pH 
No. pH Range 

0601 7.27 7.10-7.45 

0602 7.60 7.30-8.08 

................ . ....... .. .., .. .., 
0604/ 7.71 7.30-7.97 
0605 

0606 7.39 7.10-7.64 

0607 7.46 7.35-7.64 

0608 7.35 6.79-7.63 

. .., 

Mound Plant, ER Program 
(Revision 0) 
50942-56-F 

Average Conductivity Average Temp 
Conductivity Range Temp Range 
(~mhos/em) (~mhos/em) eF) (OF) 

1700 1560-1810 59.9 58.5-61.1 

2398 1227-0420 63.0 59.8-65.2 

-- - -- --- '"' ............ .......... ..,., .... 
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 

........... ........ ........ ....... .... 

RVFS, OU-2, Teehnical 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 

.......... ........ 

0.008 0.003-0.018 

0.007 0.0006-0.013 

1.6 0.450-2.70 

0.06 0.054-0.070 

u.u;:,o u.u;:,-u.lu..::; 
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5 

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 J.Lmhos, 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 attributed to the numerous seep locations within the seep, with 

increased flow at another location. 

0603, located on the eastern hillside above the lower parking :·,;as obs;~d PO'!' i Aee 

during the field reconna1 . · of pipe was already~ seep from a previous 

monitoring effort. The flow was observed - · ches and for only the one site .,_......... . ·-
reconnaissance~o; was 0.07 gpm. Specific conductivity, pH, and temper d 

~.55 and 63.SOF, respectively (Table Y.3). 

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 3145 J.Lmhos, 7.71, and 62.3°F, respectively (Table Y.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 J.Lmhos, 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 

seeps. The flow averaged 0.06 gpm, with specific conductance, pH, and temper:::~t••r"' :::1\JQr:::~ninn 'Jn&:Q 

IJ.mhos, 7.35, and 59.5°F, respectively (Table Y.3). 

Mound Plant, ER Program 
(Revision 0) 

RVFS, OU-2. Technical Memorandum 
Characterization of Main Hill Seeps & Foundation Drains Page 56 



/ >--I , 
\_ 

Environmental Restoration Program 

OPERABLE UNIT 9 

_j)u_~!,-~ 

Z'1- o 1-;o- o7-/) 2 

-:¢1so6'2.'1 oo&~ 

REGIONAL SOILS INVESTIGATION REPORT 

MOUND PLANT 
MIAMISBURG, OHIO 

August 1995 

Revision 2 

U.S. Department of Energy 
Ohio Field Office 

EG&G Mound Applied Technologies 

Page 



locations) 

+ ............ ._ .. _.._~·=y·~=•·•=~w•s•m•mn~'.-~J't~*•rwt·~·~·~=~,~------------------=---~=--·~ 
2.1.3. Soil and Water Sampling at the Main Hill Seeps 

This effort included soil and water sampling of the active seeps, and additional soil sampling downstream 

of each seep, Surface and multiple depth subsurface soil samples were analyzed for the same parameters 

list as the NPDES Outfall effort, The following are additional analytes that were required for the seep 

water analysis: 

TAL inorganics (dissolved) 

Isotopic plutonium, thorium, uranium (dissolved) 

Radium-226 

Americium-241 

Strontium-90 (dissolved) 

In addition, the following field measurements were also required for seep water: 

Temperature 

Hydrogen Ion Content (pH) 

Specific conductivity 

Dissolved oxygen 

Redox potential 

Flow rate 

The actual work conducted was performed according to the Standard Operating Procedures (SOPs) from 

the OU9 Quality Assurance Project Plan (QAPjP) (DOE 1992c). The SOPs used for this investigation 

were: 1.1, 1.3, 1.4, 1.5, 1.6, 1.8, 1.15, 2.2, 2.8, 2.9, 4.1, 5.1, 5.2, 5.3, 5.4, 5.8, 6.1, 6.2, and 6.3. These 

SOPs are described in detail in the QAPjP. 

Mound Plant, ER Program 
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2.2. SAMPLE DESIGNATIONS 

A six digit identifier was assigned to each sample collected to accommodate the EPA Contract Laboratory 

Program (CLP) reporting requirements. For tracking the samples collected for the RSI, ~ identifying 

label was attached to each sample. Table ll.l indicates characters used to create this six digit identifier. 

Figure 2.1 shows sample collection methodology. 

The Mound Plant ER program has an existing sample numbering scheme for all samples collected for the 

ER program. The Mound sample identification (ID) system consists of a ten digit sample identifier as 

explained in the FSP. This system contains too many characters for the CLP laboratories to report the 

results in their data base. Because of this fact, a sample numbering system was developed for this project 

which contained only six characters. 

For example, RGD311, was a sample ID used for this investigation. The first character, R, represents the 

regional soil (Airborne Depositional Investigation) sampling event. The second character, G, shows the 

sample was collected at a distance of 3000 feet from the Mound Plant locus and the third character, D, 

represents the ENE compass direction. The number 3 indicates that this sample is a soil sample. The 

number 1 indicates that this is a duplicate sample. The fmal digit, number 1, represents the number of 

the order of the sample taken at this location. Therefore, RGD311 is a soil sample taken 3000' to the 

ENE of the plant locus and is a duplicate of the first sample taken at this location. 

A cross reference table to show the original ten digit Mound identifier, the six digit identifier used, and 

a brief location description can be found in Appendix A. 

2.3. SAMPLING ACTIVITIES 

During the RSI, a total of 252 locations were sampled. The sections below describe the individual 

sampling events. Changes or deviations from the FSP are described in their appropriate section. 

Srl •. #.Airborne Depositional Investigation 
'. c~\ .... ,-."""··a-.• -~- .. 

---~ .• _.. • .,:!'~ 

The Airborne De os·. · 'gatJ.~n co;sm@'al,~ fenceline, fenceline +1000', and the 

,000 feet distances from th~ plant locus. These distan:-;!rl"roewes go 16 radial lines 

Mound Plant, ER Program 
Revision 2. 
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Investigation First 

Airborne : : R 
,:o .• 

Deposition . -
~-' . ., 

l 'jc '":i -~t': Investigation 

... .,-.. ... :· .... 
".,.. _.,.,. ..... 

~ ...... 
·----~ 

Soil and Water s 
Sampling at the 

+ Main Hill Seeps 

NPDES Outfall 001 N 

So~ 

' 
QA Samples 

Airborne R 
Deposition 
Investigation 

1·-~.,.~~;-""-' 

NPDES Outfal!,.OOf' . 
Soil Invesp.gation 

·J"''~f ... 
Sod and Water 
Sampling at the 
Main Hill Seeps 

Mound Plant, ER Program 
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Table 11.1. Project Sample Designations Key 

Seeond Third 

A-Fence Line M-5000' A-N J-S 
B-Fence Line + N-6000' B-NNE K-SSW 
·$0Q'

0 
P-7000' C-NE M-SW 

c-Fen"Ce•·biJl~ + R-8000' D-ENE N-WS)}!, 
--~ ..... 

E-E • .,~.,r· 1000' -~q: 
D-1500' T-1~Jrni ~ E-2000' ....:-Y4S000' -
F-25QP; ... ., ......... V-50000' H-SSE T-~~vr> 
cf-:fOOo' X-75000' 
H-3500' Y-100000' 
J-4000' 
lv -t'iM' 

1-Seep 601 1-0' from Seep 
2-Seep 602 2-10' from Seep 
3-Seep 603 3-20' from Seep 
4-Seep 604 
5-Seep 605 
6-Seep 606 
7-Seep 607 
8-Seep 608 

The Second and Third characters are joined 
together and show the sample location along the 
NPDES outfall line. 
01-Near Manhole 1 
02-Near Manhole 2 
03-Near Manhole 3 

anhole 5 _..£;-''1-t; 
~ole4 

anhole 6 _,_.,,.,.-~:' 
~ttr. 

07-Betwee!N(~oles 7 and 8 . _-(,.<-
08-Between Malfho!_es 8 an~-~-..>:~· 

Z-QA Sample ,- ~~~ A-Rinsate 

/ ~~ ·1 
:- c1/• - ld Ambient 

.t, 
.-<'~._..... Blank 

"' -t">~"-· D-Sample 3Rlc 
Blank '"" 

The Second and Third characters are joined 
together. 
92-Trip Blank 
93-Field Ambient Blank 
94-Rinsate 
97-Sample Bank Blank 

OU9 Regional Soils Investigation 
August 1995 

Fourth Fifth Sixth 

~ ·tt1"'!1! 

~"""~ 
~·" ~~--· 

~ 
~ ..... 

-· 
!-Water 0-0riginal 1 thru 9 
3-Soil 1-Duplicate Sample Order 

~ 

~/ 
~.:. 

,<f(fl' 

f!'t'· -~~t!P 

~'-, 
001-999 

Sample Order 

~ 
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One, 2-foot deep. 3-inch diameter soil boring was 
completed to collect the samples at a given 
location. If necessary, a second boring was 
completed to attain enough sample volume. 
Packaged top soil or soil from the surrounding area 
was added as needed to replace soil removed. 

6 inches 

Sample Interval 6-18" screened 
with a HNu, soil was replaced if 
non-detect. or a soil sample was 
collected for chemical analysis if 
there was a hit 

Excess soil from a sample interval was placed in a stainless 
steel bowl to be composited with soil for the next sample 
within that interval. As an example, the excess soil from the 
chemical analysis samples were placed in a stainless steel 
bowl to be used in the collection of the tritium sample to 
ensure that there was enough sample volume. 

The sod plug was removed prior to sampling 
to be replaced later. The top soil was removed 
if necessary to get below the root zone. 

Ill Tdllaao Simple Imanl 

IICII:alioai.AIIalysioSomplcl-...1 

- PlalaailaD Sample ~Dian~ 
__ .._ __ 24 inches 

Samples were analyzed for a variety of chemicals depending on the distance from the Mound Plant. 

Near the plant: Organic chemicals, pesticides/PCB's, metals, radionuclides including tritium, thorium, 
uranium~ and plutonium. 

Further from the plant: Plutonium at all locations, tritium, uranium. and thorium at some locations. 

Mound Plant. ER Program 
Revision 2 

Figure 2.1. Sample Collection Methodology 
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Sa~ was conducted in accordance with the OU9 FSP, with the following exceptions. The 

indicated~i~ sampling locations with the possibility of a seventh, located near manhole , ould be 

investigated. Th~~ indicated that the exact locations will be detennin the field. Eight 

sampling locations were identlfie(l_ and samples taken from all eight loca · . Sampling locations were 

near manholes #1, #2, #3, #4, #5, an · d #8 and between #8 and #9. The 

it (excluding bedrock) should be 

sts. Geotechnical samples were collected fr 

strata types were · emable: a silt and clay layer, a sand and gravel layer, and Due to the 

erties. of the sand and gravel layer, only one geotechnical sample was obtained 

F r samples of the silt and clay layer were also collected. 

+ 
.,., -- a m rea l • 

2.3.3. Soil and Water Sampling at the Main Hill Seeps 

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. Water samples could not be taken at locations 603, 605, and 606 because 

the flow was insufficient. Sampling took place on and off the Mound Plant property. Figure 2.6 presents 

the Main Hill Seep Sample Locations. Table II.l 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, Wii, 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 short distance between seeps 604 and 605 on the historical 

map (Figure 2.6), the field crew 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. 
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2.4. GEOTECHNICAL SAMPLING "METHODS 

2.4.1. Geotechnical Sampling at Main Hill Seeps 

One soil sample was obtained from each of the seven seep locations for geotechnical and mineralogical 

analyses. The samples were collected from a depth of 0 to 6 inches below ground surface, except at seeps 

605 and 607. In both of these two cases, bedrock was encountered at a depth of 5 inches. Sampling sites 

were located as near to the seep as practical yet outside the main seepage pathway in order to avoid highly 

saturated samples. After locating a sampling site representative of the area around a particular seep and 

clearing away the surface debris, the geotechnical sample was collected using a stainless steel spoon 

according to Mound PlantER Program SOP 5.2 Soil Sampling with a Spade and Scoop. Excavated soil 

was temporarily placed into a stainless steel bowl and the entire geo~echnical sample was then transferred 

to two polyethylene containers, one 2-liter and one 4-liter. 

il borings were drilled along the NPDES pipeline and geotechnical s 

obtained from six of borings. Each borehole was advanced using a Mobile B-63 r ' drill rig with 
d~ ... 

4 114 inch inner diameter . .) hollow-stem augers. Soil samples were acqu~1by driving a standard 
-tf'' 

3-inch outer diameter (O.D.) sp poon sampler through and ahead oktltf' augers in accordance with . ,:.,·. 

American Society for Testing and Ma~s (ASTM) standard m.~~pcMD1586-84 and SOP 5.1. Soil and 

Rock Borehole Logging and Sampling. U~trieval, th~_.,stffi"sampler was opened and the amount of 
' .-·•" sample recovery was recorded. The sample was ~8iately screened with a Field Instrument for the 

Detection of Low Energy Radiation (FIDL~~1-lv"d.~.Q_rganic vapor detector by the site geologist. 
!'-'4 ' 

Approximately 300 grams of soil fron:t.,.e!~h sampled inte~~·,,~as reserved for plutonium and thorium 

analyses by the Mound Plant Soi~r~;ning facility. The remain~~..,s~ple was sealed in one 2-liter and 
•'rif' ,,...._ 

one 4-liter polyethylene c,~IJ,&tiiner. Due to the sample volume requiremenf~~e difficulties encountered 

in obtaining coarse~d samples, it was necessary to drive several split-spoon'-.a.t each NPDES location 

in order to c ~ sufficient volume of soil for analysis. In general, two boreho~~\v~re drilled at each 
·~., 

ocation to obtain the required sample volume. Where multiple borings were'~dfjlled at one 
.,~ .. 

ES sampling location, the borings were located within five feet of each other. -~, 
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investigation are presented for each sample point by parameter in tabular form in Appeqdh E, 
/ 

which inc des data qualifiers applied by the analytical laboratory and data qualifiers applied j{the data 
./(• 

./ 

The results presente · the following subsections are geochemical evaluatio~ Geochemical 

analytical results include c centrations of radio nuclides, inorganics, pesticidesfPtBs, VOCs, SVOCs, and 

anions in soil samples. Res~ of geotechnical analyses are discussed 7S:Ction 4.5. 
; 

,1' 
4.3.1. Radionuclides ;f' 

/ 
/~ 

~~· 

Radium-226 was found at each location exc NOS. Other radionuclides were detected at 

N06). 

4.3.2. Inorganics and Anions 

The inorganic concentrations red above background for this 

investigation are shown in gure 4.16. Of interest are the magnesium read· at all locations except NOl 

ctions for pesticides/PCBs, VOCs, and SVOCs were validated with a "J" which means "e ted." 

,._ .. c 

4.4. RESULTS OF MAIN IDLL SEEPS SOn. AND WATER SAMPLING 

This section presents the analytical results for the groundwater and soil geochemical samples collected 

during the investigation of the Main Hill Seeps. These results are used in conjunction with statistical 

analyses to identify locations of the maximum concentrations of the selected parameters. 

Only the results which were above background values or those which could warrant further investigation 

(results which indicated abnormal distribution of potential contaminants or results which indicated 
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influence from "other sources", etc.) are presented in this section. The data from the Main Hill Seeps 

investigation are presented for each sample point by parameter in tabular form in Appendix E, which 

includes data qualifiers applied by the analytical laboratory and by the data validation team. The sample 

locations and field sampling activities for the Main Hill Seeps investigation are described in Section 2. 

4.4.1. Soil Results 

Geochemical analytical results include concentrations of radionuclides, in organics, pesticides~CBs, VOCs, 

SVOCs, and anions in soil samples. 

4.4.1.1. Radionuclides 

The radiological concentrations in soil that were measured above background for this investigation are 

shown in Figure 4.18. Only Pu-238 was detected at each location. The highest non-tritium value was 

8.25 pCilg of U-235 at Seep 601. 

4.4.1.2. Inorganics and Anions 

The inorganic and anion concentrations in soil that were measured above background for this investigation 

are shown in Figure 4.19. Copper, iron; lead had significant concentrations at location 605. 

4.4.1.3. PesticidesiPCBs, VOCs, and SVOCs 

The pesticides/PCBs, VOCs, and SVOCs detections above background are shown in Figure 4.20. 

4.4.2. Water Results 

4.4.2.1. Radionuclides 

The radiological concentrations detected in water samples are shown in Table IV .2. Those concentrations, 

noted in bold type, represent detected contaminants that are above the reported background for 

groundwater. Radium-226, cesium-137, and cobalt-60 were not detected in the Main Hill Seeps water 
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+ Table IV .2. Radionuclide Concentrations 
in Main Hill Seeps Water Samples 

Concentration (pCi/L) 
Parameter 

Location Location Location 
601 602 607 

Potassium-40 199 130 185 

Plutonium-238 1.98 -- 1.13 

Strontium-90 42.4 - 0.72 

Tritium 563,000 16.900 66,300 

Uranium-234 66 - -
Uranium-238 6.6 - -

Concentration not above background or analyte no~ detected 
Bold Maximum concentration detected 
NA Not available 
pCi/L picocuries per liter 

RADIOCHEMICAL ANALYSIS 
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Location 
608 

-
-
4.9 

16,500 

-
-
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samples. Plutonium-238, strontium-90, tritium, uranium-234, and uranium-238 exceeded the background 

· values in at least one sample. 

4.4.2.2. Inorganics 

The inorganic concentrations in water samples for this investigation are shown in Table IV.3. Cobalt, 

copper, mercury, and selenium were not detected in the Main Hill Seeps water samples. Analytes 

aluminum, calcium, iron, magnesium, phosphorus, potassium, silver, sodium, and thallium, for which no 

background is available for comparison, were also detected. 

4.4.2.3. Pesticides!PCBs 

No pesticides or PCBs were detected in any of the Main Hill Seeps water samples. 

4.4.2.4. VOCs and SVOCs 

Three VOCs and two SVOCs were detected in the Main Hill Seeps water samples (Table IV.4) all at Seep 

602. 

4.4.25. Anions 

Anions were detected in both onsite and offsite locations in the Main Hill Seeps water samples (Table 

IV.5). However, no background values are available for comparison. Maximum anion concentrations 

occur at location 607. 

4.5. GEOTECHNICAL SAMPLING RESULTS 

Seven soil samples from the Main Hill seeps and seven from borings along the NPDES pipeline were 

submitted to the contract laboratory for geotechnical analyses. In accordance with the OU9 Site-Wide 

FSP, specific parameters were selected for geotechnical testing. These parameters, as well as the method 

of analysis are listed in Table IV .6. 
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Parameter 

~ 

Aluminum 

Becyllium 

Calcium 

Iron 

Magnesium 

Phosphorous 

Potassium 

Silver 

Sodium 

Thallium 

Iahl>IVs3, Ingrganic Concentrations 
in Main Hill Seegs Water Samples 

Concentration (mgiL) 

Location Location Location 
601 601 607 

81.5 0.304 0.081 

.55 - -
169 34.1 231 

1.91 1.17 0.10 

43.7 7.4 79.2 

·-- 78 --
3.2 2.5 10.8 

- 3.2 --
197 305 569 

- - 6.9 

NA 
mgfL 

Concentration not above background or analyte not detected 
Not available 
milligrams per liter 
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0.76 
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3.77 

77 
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-
146 

-
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Parameter 

Bromoform 

Chlorodibromomethane 

Chloroform 

Benzoic Acid 

Di-n-butylphalate 

NA Not available 
!Jg/L microgram per liter 

Mound Plant, ER Program 
Revision 2 

Tapl; IY.4. VOC and SVOC Concentrations in 
Main Hill Seeps Water Samples 

Concentration (Jlg(L) 
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Parameter 

Chloride 

Auoride 

Nitrate/Nitrite 

Sulfate 

Analyte not detected 

Table, IY.S. Anion Concentrations in 
Main Hill See~ Water Samples 

Concentration (mgiL) 

Location Location Location 
601 602 6rr7 

367 226 1rr70 

0.17 0.17 0.18 

15 1.4 6.4 

92 79 185 

Bold Maximum concentration detected 
NA Not available 
mg!L milligram per liter 
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Table IV.6. Geotechnical Sampling: Test Methods 
Specified vs. Test Methods Used 

Test Parameter Test Method Specified by OU9 
Field Sampling Plan 

Moisture Content ASTM 02974-87 

Organic Content ASTM 02974-87 

Panicle-Size Analysis ASTM 0422-63 

Hydrogen Ion Content (pH) SW846 9045 

Hydrogen Conductivity ASTM 02434 

Specific Gravity ASTMD854-83 

Relative Density ASTM 4254-83 

Bulk Density ASTM4253-83 

Cation Exchange Capacity SW846 9080/9081 

Test not performed 
ASTM American Society for Testing Materials 
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Test Method 
Used 

ASTM02216 

ASTM 02974-87 

ASTM 0422-63 
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In several cases it was not possible to adhere to either the parameter or method listed on this table, For 

instance, tests for porosity, relative density, and bulk density were not performed due to the nature of the 

sampling method, In order to perform these tests and produce truly representative results, an undisturbed 

sample is required, Undisturbed samples are best acquired using a thin-walled tube sampler, such as a 

shelby tube, and hydraulically pressing it into the soil at the specified depth leveL However, thin-walled 

tube samplers are relatively weak and ineffective in coarse-grained sediments that were encountered in the 

NPDES pipeline borings, The samples obtained in this investigation using small hand tools and split

spoon samplers, were highly disturbed since the original compaction and arrangement of the soil particles 

was lost in the collection process, Because the disturbed soil test results would not be representative of 

in-situ conditions, laboratory tests for these three parameters were not performed, 

Additionally, the laboratory could not test for permeability or hydraulic conductivity using the requested 

method (ASTM D-2434) as that method is limited to disturbed granular soils containing not more than 

10% soil passing the No, 200 sieve, Since many of the samples submitted contained more than 10% of 

the soil finer than a No, 200 sieve, the laboratory tested for permeability using ASTM standard method 

05084-90, 

No inherent problems were reported in testing for the remaining parameters, Results of the laboratory 

tests performed on the Main Hill Seep and NPDES geotechnical samples are listed in Table IV .7 which 

is followed by a brief discussion of the results, Grap?s of the particle size distribution analyses for each 

geotechnical sample are presented in Appendix C. 

4.5.1. Moisture Content 

Moisture content of the Main Hill Seeps geotechnical samples ranges from 14,6% to 35,7% .. The sample 

from Seep 601, comprised predominantly of sand, has the lowest moisture content (14.6%). Caution 

should be exercised when using these values of moisture content for comparison, At several seeps, a well

defmed flow channel and wetted perimeter was present It was possible at these sites to collect the 

samples outside the main flowpath and avoid overly saturated soils, Other seep locations did not have 

a well-defmed seepage pathway but rather an entire area or portion of a hillside was noticeably wet At 

these sites, it was not possible to avoid the visibly wet areas and still obtain representative ·sampl~s. 
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Sample 
Number 

Sll30l 

S2130l 

S31301 

S51301 

S61301 

S71301 

S81301 

N03301 

N04301 

N05302 

N06301 

N06302 

N07301 

N08301 

NA 

+-Table IV.7. Results of Geotechnical Laboratory Analyses 
for Selected NPDES and Main Hill Seep Sediment Samples• 

Organic Moisture Hydrogen Cation Specific 
Matter Content Ion Content Exchange Gravity 

Content (%)• (%)b (pH) Capacity 
(std. units) (meqllOOg) 

2.2 14.6 7.8 7.8 2.70 

3.9 25.7 7.8 21.3 2.71 

4.2 25.8 7.8 12.5 2.72 

5.9 24.1 7.8 15.4 2.78 

3.3 22.9 8.1 7.7 2.75 

6.3 19.8 7.4 13.9 2.74 

1.6 19.9 8.6 7.2 2.82 

3.4 16.8 7.9 667 2.73 

5.62 23.41 7.9 13.6 2.74 

1.43 7.42 8.7 16.3 2.76 

3.23 8.88 8.4 19.5 2.67 

3.01 22.31 8.1 14.0 2.71 

1.56 8.618 8.0 22.2 2.77 

3.91 15.9 8.3 26.7 2.71 

Not available 
Percent of mass of oven-dried sample. 

Permeability 
(em/sec) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

7.6E-07 

1.9E-07 

2.4E-04 

2.7E-06 

4.6E-08 

1.2E-04 

1.4E-07 

% 
Ratio of mass of water in pore spaces to the solid mass of material, expressed as a percentage. 
percent 
Standard units std units 

meq/100g 
em/sec 

milliequivalents per I 00 grams 
centimeters per second 
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The range in moisture content of the NPDES samples is between 7.42% and 23.41%. Both sand and 

gravel samples (N05302 and N07301) have relatively low moisture contents. The sample from the clay 

unit (N06302) which directly overlies the sand and gravel stratigraphic layer at boring N06 has a relatively 

high moisture content (22.31% ). 

4.5.2. Organic Matter Content 

Typically, organic matter comprises less than 5% of a soil. Organic materials in soil may effectively 

immobilize metals by complexation reactions or cation exchange. They can strongly sorb many solutes 

in soil water, particularly polyvalent cations. Soils with an increased organic matter content generally have 

a higher cation-exchange capacity and may slow the migration of metals through soil. 

The organic matter content in the Main Hill Seep samples ranges between 1.6% and 6.3%. Samples from 

Seeps 605 and 607 are relatively high in organic matter (5.9% and 6.3% respectively). Sample S81301 

obtained at Seep 608 has the lowest organic matter content 1.6% of all seep samples. However, this seep 

is located on the hillside adjacent to the Conrail tracks in the City of Miamisburg. At this location, shale 

bedrock is exposed at the surface and very little vegetation is present in the vicinity immediately 

surrounding the seep. The soil at this site is essentially weathered shale bedrock which could account for 

the low organic matter content. 

Organic matter content of the NPDES samples ranges from 1.43 to 5.62%. The sample from boring N04 

has a relatively high organic matter content (5.62%). Organic matter makes up less than 4%" of the 

constituents in the remaining NPDES samples. The three NPDES samples collected at depths greater than 

5 feet have lower organic matter contents than the samples obtained from shallower depths. 

4.5.3. Particle Size Distribution 

Soil texture or particle size is a physical characteristic that can influence the fixation of metals by soils. 

In general, fmely textured soils immobilize trace and heavy metals to a greater extent than coarsely 

textured soils. Also, fmely textured soils usually have a greater cation exchange capacity which is an 

important factor in heavy metal fixation. Coarse-grained soils typically have higher hydraulic 

conductivities and increased rates of ground water flow. 
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Graphs of panicle-size distribution, as well as the associated test data sheets, for each NPDES and Main 

Hill Seep geotechnical soil sample are included in Appendix C. However, a qualitative comparison of the 

graphs reveal that four samples are comprised of predominantly coarse-grained material. NPDES samples 

N05302 and N07301 can both be classified as silty sand and gravel. These samples were obtained from 

the sand and gravel stratigraphic horizon in borings N05 and NO?, respectively. The sample from the 1 

to 3 foot interval in NPDES boring N06 is comprised of silty sand with gravel. The only seep sample 

which contained predominantly coarse grained sediments is from seep 601. This sample (S11301) is 

classified as a silty sand with gravel. All of the remaining seep and NPDES samples are comprised of 

relatively fine-grained silt and clay mixed with lesser quantities of sand. Approximately 95% of sample 

S81301, collected at Seep 608, is made up of silt and clay. It is likely that this sample is mostly 

weathering products from the shale bedrock exposed along the hillside. 

4.5.4. Hydrogen Ion Content (pffi 

Soil pH plays a very important role in the retention and mobility of trace and heavy metals in soil. The 

pH is a controlling factor in sorption-desorption reactions and precipitation-solubilization reactions. In 

addition the cation exchange capacity of soils generally increases with an increase in pH. Even with a soil 

that has a high affinity for a specific metal, the degree to which the metal is fixed is a function of pH. 

Soil pH has been determined to be a major factor along with cation exchange capacity for the fixation of 

lead by soils. Soil pH also influences the retention of such metals as zinc, molybdenum, mercury, and 

copper. The pH of the samples submitted for analyses range from 7.4 to 8.7 standard units, which . 

indicates that the soils are slightly basic to ·basic. 

4.5.5. Permeabilitv 

Laboratory permeability tests were perfonned on each of the NPDES geotechnical soil samples. Values 

for the NPDES samples range from 1.2 x 10-4 to 4.6 x 10·8 centimeters per second (em/sec). As expected, 

samples N05302 and N07301 exhibit the highest permeability values. Both of these samples were 

obtained from the sand and gravel stratigraphic horizon penetrated by NPDES boreholes NOS and NO?, 

respectively. The lowest permeability value was found in the 14 to 16 foot depth interval sample from 

boring N06. This low permeability clay directly overlies the sand and gravel stratigraphic horizon of 

much higher permeability. 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

~lAIN JIILL SEE I' 601 
----

Volatile Organics Units 
Acetone liG/KG 
Acetonitrile UG/KG 
Acrylonitrile UG/KG -Denzene UG/KG 
Bromodichloromethane UG/KG 
Bromoform UG/KG 
Bromomethane UG/KG 
2-Butanone liG/KG 
Carbon Disullide . liG/KG 
Carbon Tetrachloride UG/KG 
Chlorobenzene UG/KG 
Chlorodibromomethane UG/KG 
Chloroethone UG/KG 
Chloroform · UG/KG 
Chloromethane UG/KO 
1,1-Dichlorocthane UG/KG 
I ,2-Dichloroethane UG/KG 
i ,1-Dichloroethene 110/KG 
i;f.Dlciiloroethene -UG/KG-
i.2-Dichloro11ropane UG/KG 
cis-1,3-Dichloro~ro~ne UG/KG 
trans-1,3-Dichloro~ro~ne UG/KG 
1,2-Diethylbenzcne UG/KO 
Ethylbcnzene -UG/KG--llexane llG/KG 
2-llcxanonc . -llG/KO 
lodomethane -UGIKG 
4-Methyl-2-pentanone UG/KG 
Methylene Chloride UGIKG 
Styrene UG/KG 
I, I ,2,2-Tetrachloroethane UG/KG 
Tetrachlorocthcne UG/KG 
Toluene UG/KG 
I, 1.1-Trichloroethane UG/KG 
I, I ,2-Trichloroethane UG/KG 
Trichlorocthene UG/KG 
Trichlorotrinuoroethane UG/KO 
Vinyl Acetate UG/KG 
Vinyl Chloride UG/KG 
Xylene, Total IJG/KG 

I I 
SIIJOI SIIJOZ 

!102-SIIJOI !102-SII302 
114475.0 REG U4476.DREG 

6/20/94 6/20/94 
Result Val Resull Val 

13 u 10 u 
130 u 31 J 
130 u 122 u 

13 u 12 u 
IJU 12 u 
13 u 12 u 
13 UJ 12 UJ 
13 u 12 u 

---IJ u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
IJU 12 u 
13 u 12 u 
13 u 12 u 
26 u 24 u 
IJU 12 u 
13 u 12 u 
13 u 12 u 

... 26 u 24 u 
13 u 12U ___ 

IJU 12 u 
IJ U 12 ll 

---IJU 12 u 
13 u 12 u 
IJ U 12 u 
IJU 12 u 
IJU 12 u 
13 u 12 u 
13 u 12 u 
IJU 12 u 
13 u 12 u 
13 u 12 u 
IJU 12 u. 
13 u 12 u 
13 u 12 u 
26 u 24 u 

General 
Chemistry 

I I 
Sll301 SIJ301 

!102-SilJOI !10l-SI3301 
114477.0 REG 114478.0 REG 

6/20/94 6120/94 
Resull Val Result Val 

10 u 10 u 
1lS u IS6 u 
13SU IS6 u 

14 u 16 u 
14 u 16 u 
14 u 16 u 
14 UJ 16 UJ 
14 u 16 u 
i4 lJ 16 ll 
14 u 16u--

14 u 16 u 
14 u 16 u 
14 u 16 u 
14 u 16 u 
14 u 16 u 
14 u 16 u 
14 u 16 u 
14 ll 16 u 
27 u jj" u--
14 u 16 u 
14 u 16 u 
14 u 16 u 
27 u 31 u ---.4 u-- ---16 u---
14 u--- ---16 ll 
14 lJ 16 lJ 
14 [1--- --l6U 

14 u 16 u 
14 u 16 u 
14 u 16 u I 

14 u 16 u 
14 u 2 J 
2 J 16 u 

14 u 16 u 
14 lJ 16 u 
14 u 16 u 
14 u 16 u 
14 u 16 u 
14 u 16 u 
27 u 31 u --
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MAIN IIILL SEEP 601 I I I I 
SJIJOJ SJIJ02 Sl2301 SIJJOI 

902-SIIJOI 902-SIIJ02 902-SilJOI 902-SIJJOI 
AI601024.D REG AI701025.D REG AI801026.D REG AOIOIOJI.U ltEG 

6120/94 6/20/94 6/20/94 6/20/94 
Result Val Result Val Result \'a I Result Val ---· ·---

Semi-,·olalile Organics --,i;ii;-· ·------ ----- ---·- ---- ---·--- ----- ·------··- --------

Acenaphthene llG/KG 430 u 410 u 450 rr-- ---ss j--
Acenaphlhylene UG/KG 430 u 410 u 450 u 520 lJ 
Anthracene IJG/KG 430 u 410 u 450 u 98 J 
llenzo(a)anthracem: IJG/KG 83 J 410 u 450 u 440 J---

~~nzo(a)eyrenc .UG/KG 97 J 410 u 450 u 480 J 
Oenzo(b )Ouoranthcnc UG/KG 88 J 410 u 450 u 350 J 
Dcnzo( g, h, i )~ry lenc UG/KG 61 J 410 u 450 u i10 J---

nenzo(k)Ouoranlhcne UG/KG 90 J 410 u 450 u 580 
Denzoic Acid UG/KG 61 J 2000 u 58 J 220 J 
llcnzyl Alcohol IJG/KG 430 u 410 u 450 u 520 

_u ___ 

~:Bcnzyi-4-Chloroehenol UG/KG 430 u 410 u 450 u 520 u 
bis(2-Chloroethoxy)methane UG/KG 430 u 410 u 450 u 520 

_IJ ___ 

bis(2-Chloroelhyl)cthcr lJG/KG 430 u 4l0 u--- --45o u 520 
lJ ___ 

his(2-Ethylhcxyl)phthalate IJG/KG 62 J 410 u 150 J 520 u 
~:!!!•-;;;;;pr.-enyJ:p_h_:!i@'hcr _ .tiOIKG- --430 l-,--- --4io u-- --·;m ll ___ 

--52ii -1)--

~!utylbcnzylehthalate ·riatKa·· .. --430 -u-- t---:iio i-,-- ----·4so u--- 5~ u--·---
Carbazole ·uatKo ~3o u--- --4io u--- --4Sci u--- 93 ,--· 
4-Chloro-3-methylehenol UG/KG 430 u 410 u 450 u 520 D---
4-Chlorooniline lJO/KG 430 IJ 410 u 450 IJ 520 u 
~-Chloronnehthalenc --UG/KG --4-30U 4io u 450 IJ 520 lJ 

-
2-Chloroehenol UG/KG 430 u 410 u 450 u 520 u 
4-Chloroehcnyl-ehcnylether lJGIKG 

0 

430 u 410 u 450 u 520 u 
Chrysene -IJG/KG ~6oJ 410 u 69 J 770 
~:.n-butylehtha~---· -lJG/KO 430 u 4io u 450 u--- 520 IJ ·------
Ui-n-octylehthalale lJG/KG 430 u 4io u--- --4-50 u--- --525 iJ---
Uibenzo(a,h)onthracene UG/KG 430 u 410 u 450 u 520 u 
Dibcnzofuran UG/KG 430 u 410 u 450 u 520 u 
1,2-Dichlorobenzene UGIKG 430 u 410 u 450 u s2o u 
i ,3-Dichlorobenzene llGIKG 430 u 410 u 450 u 520 u 
i ,4-Dichlorobenzcne UG/KG 430 u 410 u 450 u 520 u 
3,3'-Dichlorobenzidine UGIKG ... 430 u 410 u 450 u 520 u 
2,4-Dichlorophenol llGIKG 430 u 410 u 450 u 520 u 
Diethylehthalate ·ueiiKG- 430 u 410 u 455 

i) ___ 
--520 u--

2,4-Dimethylphenol UG/KG 430 u 410 u 450 lJ 520 u 
Dimelhylphthalale UG/KG 430 u 410 u 450 u 520 u 
4,6-Dinitro-2-methylehcnol UG/KG 1000 u 980 u 1100 u 1200 u 
!2,4-Dinitrophcnol UG/KG 1000 UJ 980 UJ 1100 UJ 1200 UJ 

12.4-Dinitrotolucne UGIKG 430 u 410 u 450 u 520 UJ 
12,6-Dinilrotolucne UG!KG 430 u 410 u 450 u 520 u 
Fluoranthene lJG/KG 220 J 410 u 100 J 1100 

Fluorene UG!KG 430 u 410 u 450 u 520 -u--· 
Hcxachlorobcnzcne UGIKG 430 u 410 u 450 u 520 u 
llexachlorobutadiene lJGIKG 430 u 410 u 450 u 520 u 
llexochlorocyclo~nladiene IJG/KG 430 u 410 u 450 u ·--52iiu 

i 1 • ., .. .-hlftrii'Uithan,. UG/KO 
- 430 u 410 u 450 u 520U 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

I\1AIN IJILL SEEP 601 I I I 
SIIJOI SIIJ01 SlllOI 

901-SIIJOI 901-SII301 901-SillOI 
A1601014.D REG A1701015.D REG AI801026.D REG 

6110/94 6/10/94 6110/94 
Result Val Result Val Result Val 

Semi-volatile Organics Units 
Jsophorone UG/KO 430 u 410 u 450 u 
2-Methylnaphthalene UG/KO 430 u 410 u 4SO U 
2-Methylphenol UG/KG 430 u 410 u 4SO U 
4-Meth~l~henol UO/KG 430 UJ 410 UJ 450 UJ 
N-Nitroso-di-n-propylamine UOIKO 430 UJ 410 UJ 450 UJ 
N-Nitrosodi~enylamine UG/KG 430 u 410 u 450 u 
Naphthalene UG/KO 430 u 410 u 4SO U 
2-Nitroaniline UG/KG 1000 UJ 980 UJ 1100 UJ 
3-Nitroaniline liG/KO 1000 u 980 u 1100 lJ 
4=Nltroaniline UotKG 1000 u 980 u Jioo u 
Nitrobenzene !JG/KG 430 u 410 u 450 u 
2-N~ro~henol - liG/KG 430 u 410 u --;jsii u 
4-Nitrophenol UG/KO 1000 u 980 u 1100 u 
2,2'-oxybis( I·Chloropropane) UG/KG 430 u 410 u 450 u 
Pentachlorophenol UG/KO 1000 u 980 u 1100 u 
Phenanthrene lJG/KO 110 J 410 u 61 J 
Phenol UG/KG 430 u 410 u 4SO U 
Pyrene UGIKG 170J 410 u 78 J 
I ,2,4-Trichlorobenzene UG/KG 430 u 410 u 450 u 
2,4,5-Trichlorophenol UG/KG 1000 u 980 u 1100 u 
2,4,6· Trichloro~henol lJG/KG 430 u 410 u 4SO U 
Tentatively Identified Compounds 

. 
29 16 30 

SIJ301 
901-SIJJOI 

AOIOIOJI.D REG 
6110/94 

Result Val 

S20 U 
520 u 
520 u 
520 u 
520 u 
520 u 
520 u 

1200 u 
1200 u 
1200 u---
S20 lJ 
S20 u 

1200 u---
S20 U 

1200 u 
540 
520 u 
820 
S20 ll 

1200 u 

I 520 u 
30 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

h. 
"""A IN IIILL SEEP 601 I I I I 

SlllOI SIIJOl Sl1301 Sl3301 
902-SIIJOI 901-SIIJOl 902-SI2301 902-SI3301 -· -

36191-08 REG 36191-09 REG 36191-1 lREG 36191-10 REG 
6/10/94 6/10/94 6/10/94 6110/94 

Result Val Result Val Resull Vnl Resull Vnl ----
Pesticides and PCDs Units 
Aldrin UG/KG 0.44 u 0.41 u 0.46 u 1.1 u 
aleha-DHC UGIKO 0.44 u 0.41 u 0.46 u 1.1 u 
alpha-Chlordane UG/KG 0.44 u 0.41 u 0.46 u o.a6 J 
Aroclor 1232 UG/KG 8.6 u au 8.9 u 20 u 
Aroclor-1016 UGIKO 8.6 u au 8.9 u 20 u 
Aroclor-1221 UGIKG 17 u 16 u 18 u 42 u 
Aroclor-1242 UGIKG 8.6 u BU 8.9 u 20 u 
Aroclor-124 8 UGIKG 8.6 u 8U a.9 u 20 u 
Aroclor-12S4 UG/KG 8.6 u 8U a.9 u 20 u 
Aroclor-1260 UGIKO 8.6 u au a.9 u 20 u 
beta·BHC UG/KG 0.44 u 0.41 u 0.78 J I.IU -
4,4'-DDD IJG/KG 0.86 u 0.8 u 0.89 IJ 2 !I 
4,4'-DiJE ··uatKG- 0.86 u 0.8 u 0.89 u 2 i-J --

{4'-IJI>T -lJG/KO 0.86 u 0.8 u 0.89 IJ 2 IJ 
dclta-DIIC · ·· iiGii<a· ----oM u 0.41 a-- --0.46 u 1.1 u--
Dieldrin !JG/KG 0.86 u 0.8 u 0.89 u 2 !~---1 Endosullim I . UG/K(r --0:44 u--- --o-.41 a-- --o:46 u-- --·ri !I ' 
Endosulfan II -UG/KG 0.86 UJ 0.8 UJ 0.89 UJ 2U-J--1 

Endosulfan Sulfate UG/KG 0.86 u o.a u o.a9 u 2U 
Endrin UG/KG o.a6 u 0.8 u 0.89 u 2U 
Endrin Aldehyde UG/KG o.a6 u 0.8 u 0.89 u 2U 
Endrin Ketone UG/KO o.a6 u 0.8 u 0.89 u 2U 
l!amma-OHC (Lindane) UG/KG 0.44 u 0.41 u 0.46 u I.IU 
gamma-Chlordane UGIKG 0.44 u 0.41 u 0.46 u 1.1 J 
Heptachlor UG/KG 0.44 u 0.41 u 0.46 u 1.1 u 
Heptachlor Epoxide UG/KG 0.44 u 0.41 u 0.46 u I.IU 
E!·e'-Methoxychlor UGIKG 4.4 u 4.1 u 4.6 u II U 
Tox11phcne _ 

·-
UGIKG 44 u 41 u 46 u 110 u 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

·-·· 
MAIN 1111-L SEEP 601 I I I I 

SIIJOI SIIJ02 SI2JOI SIJ301 .. 
902-SIIJOI 902-SIIJIIl ~:su3o1 9112-SUJOI 

3618908 REG 3618909 REG 3618910 REG 3618911 REG 
6110/94 6110/94 6/20/94 6110/94 

Resull Val Resull Val Resull Val Resull Val 

lnor11anics II nils 
Aluminum MGIKG 5650 13300 3800 12000 
Antimony MGIKG 0.81 R 0.76 R 0.84 R 0.97 R 
Arsenic MG/KG 4.6 1.2 4 4.9 
Barium MG/KG 46.2 40.5 36.9 77.3 
Beryllium MG/KG 0.34 0.68 0.24 0.67 

-
Bismuth MG/KG 51.7 50.3 49.2 44.3 
Cadmium MG/KG 0.6 u 0.56 u 0.62 u 0.72 u 
cDICiiun -M1.iiR<1' 96200 --s5200 ,--- ·146iiiio ,--- --siiiiiii ;---
ciiromium MciiRo- ·--9.9 --1-9.6 lfS -19:9 
Cobalt - MciiRc:l" --7.2 --i-n ---· --·-s:6 --i:f6 

MCi/KG IS 22.6 --33.9 ·---Copper 13.4 
c·:;:iiii~i.: _________ .. ____ 

~ic1iRcT -o.oi -,,--· --o.m ,-,-- --ii~il 
if ___ --·o.!i2 fl-·--· 

j,;,j;........ .... . . . . ... - .. 
~iiitkci · -ii6iiri ·-· '26ijiiil -·-lnriri 26ii(iii i:eaJ ______________ ... _ 
MGiK:a· ----~u ·--43 --~-n _ .. _16-:-6 

Magnesium 
.. 

MG!KG 26500 10600 53SOO 12100 
Manganese MG/KG 394 554 408 537 
Men:ury MG/KG 0.13 u 0.12 u 0.28 0.16 u 
Nickel MG/KG 12.9 29.8 17 25.3 
Potassium MG/KG 1620 3760 1120 2850 -
Selenium MG/KG 0.52 UJ 4.9 J 0.54 UJ 0.62 UJ 
Silver MG/KG 1.3U 1.2 u 1.3U I.SU 
Sodium MG/KG 494 u 461 u 512 u 591 U 
Thallium MGt KG 0.94 u 0.88 u 0.98 u 1.1 u 
iYanadium 

-
MG/KG 11.1 J IS J 7:8 J 17.4 J 

Zinc .. MGtKG 55.1 J 66.7 J 49.1 
j--- --9-9] ,---

-
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APPENDIX E.J MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

~ o\IAIN IIILL SEEP 601 I I I 
SIIJOI 511302 512301 513301 

902-511301 902-511302 902-S12JOI 902-SIJJOI 
Ol62150011SA REG OJ621500125A REG 03621500135A REG OJ621500145A REG 

6no/94 6n0/94 6n0/94 6n0/94 
Result Val Result Val Result Val Result Val 

Anions If nils 
Chloride MGIKG S9.1 62.:t 22S 264 

Fluoride MGIKG o.n 3.7 1.2 2.6 
J I Nitrate/Nitrite (N031N02-N) MG/KG I J 0.)~ [UJ 0.114 1~. --iii~ Sulfate .. Mfrii<cl" ·--6r --u:7 356 -I --- --·-- ----- --

! ----· -
511JOI 511301 SI2JOJ SJJJOJ 

··-·--··------·-·----· . ···--- -- 9112-SIIJIIJ- -9112:-s• uo2 --9ili:Siiiiil"" -- 9112:SI3liiT--
-----

REG 036215011125A UEG 0361JSOOJiS;\ !lEG 03621500 I 4SA Jtt:G ---- 6/20/94 6/20/94 =6/2i~,-- 6/211/94 
Result Val Result Vol Result Vnl Rcsull \'iii 

Miscellaneous Units 
Cation Exchon!le Ca~ocity as Na MEQ/100 7.8 
PH UNITS '-R[J 8.1 J 7.4 J 'J.l J 

To~l Orgo11i~ Carbon ---~ _____ r!___ ~!'!!_~ L____._____ __ ~2 __ ll.~ 
----~-~ ---
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

'~i,\iN 1111.1. SEEI' 601 ,-----
SJIJOI 

9oz-smu.--· 
OJ61150011SA REG 

6120/94 
Result Val 

EXPLOSIVES Unils 
2-Amino-4.6-dinilrololucne U0/0 0.33 UJ 
1.3-Dinilrobcnzcnc U0/0 0.33 UJ 
2.4-Dinilrololucnc U0/0 0.33 UJ 
2.6-Dinilrololucnc l/0/0 0.34 UJ 
liM X U0/0 2.9 UJ 
Nilrobenzene U0/0 0.34 UJ 
I'ETN U0/0 1.3 UJ 
RJJX U0/0 1.3 UJ 
TETitYI. U0/0 0.85 !:12.--l i .3 .s:'frinilrobcnzenc liwa --o.n LJJ j 

~:4:6-Trinilrololucnc l/G/G 0.33 UJ I 
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+ l\lt\IN IIJJ.L SEEP 601 

Radiological 
Am-241 
Bi-207 
Bi-210m 
cil-6o 
Cs-137 
K-40 
Pu-238 
Pu-239/240 
Pu-242 
Ra-226 
Sr-90 
Th-228 
llt-230 
Th-ii2 
Tritium 
U-234 
U-23S 
U-238 

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

I I I I I I 
SIJJIII Sll301 Sll301 

901-511301 901-SIIl01 902-511301 
3218675 REG 3118676 REG 3118671 REG 

34505 34505 34505 
Resull UNC Val Resull UNC Val Result UNC Val 

Units 
PC I/O O.OS1S NA u 0.114 NA u 0.0851 NA u 
PC I/O 0.0158 NA u 0.0222 NA u 0.0223 NA u 
PC I/O 0.0161 NA u 0.0247 NA u 0.0251 NA u 
PC I/O 0.0214 NA u 0.0298 NA u 0.0289 NA u 
PC I/O 0.0509 0.0158 0.0264 NA u 0.0716 0.022 
PC I/O =~ f-- 1.44 23.1 2.5 12.8 1.47 
PC I/O 0.941 0.12 0.565 0.0968 J 1.34 0.163 
PC I/O 0.0077 0.00574 0.00532 NA UJ 0.00638 NA u 
PCI/0 0.00256 0.00297 0.00532 NA UJ 0.00432 0.0039 
PC I/O 1.43 0.401 1.44 0.619 1.31 ~~~ 
PCI/G o.415 NA u 0.549 NA u o.435 0.24 J 
PC I/O 0.41 0.0836 0.649 0.117 0.45 0.0927 
PC I/O 0.696 ~~~ 0.608 0.111 o.ns 0.126 
PC I/O 0.497 0.0932 0.688 0.122 0.457 0.0912 
PCI/G 0.324 0.0699 R 0.43 0.0758 R 67.4 0.621 
PC I/O 0.61 0.126 0.837 0.15 0.828 0.151 
PC I/O 0.0243 0.0201 0.0482 NO u 0.0222 0.0183 
PC I/O O.S6S 0.119 0.8 O.I4S 0.652 0.128 

RADIOCHEMICAL ANALYSIS 

I I 
513301 

901-Sil301 
3118670 REG 

34505 
Resull UNC Val 

0.11 I NA u 
0.0283 NA u 
0.0331 NA u 
0.0364 NA u 

0.209 0.0381 
26.6 2.83 

0.267 0.0498 
0.00643 O.OOS8 
0.00944 NA u 

2.91 0.821 
o.s83 ---o:m 
0.998 0.156 

0.~~ 0.134 
0.892 --o:i43 

132 1.06 
1.47 0.244 

0.0896 0.0424 
0.906 0.17 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

~ MAIN IIILL SEE I' 602 I I I 
S2ll01 SZI30Z 522301 523301 

901-SZI301 902-S2130Z 90l-S22301 901-523301 
114479.D REG 114480.D REG 114481.D REG 114481.D REG 

6/11/94 6/ll/94 6/ll/94 6/21/94 
Result Val Result Val Result Val Result Val 

Volatile 01"(fanlcs Units 
Acetone UO/KG 46 u S6 a 34 u 14 u 
Acetonitrile UG/KO llS u 126 u Ill U 14S U 
Acrylonitrile UG/KO I3S u 126 u 113 u 4 J 
Benzene UG/KO 14 u 13U 13U 14 u 
Bromodichloromethane UG/KG 14 u 13 u 13 u 14 u 
Bromofonn UG/KG 14 u 13U ll u 14 u 
Bromomethane UG/KG 14 UJ 13UJ 13 UJ 14 UJ 
2-Butonone UG/KG 12 J 9 J 7 J 14 u 
Carbon Disulfide UO/KG 14 u 13U 13 u 14 u 
Carbon Tetrachloride UO/KO 14 u 13 u ll u 14 u 
Chlorobenzene UOIKG 14 u 13 u 13 u 14 u 
Chlorodibromomethone UO/KO 14 u ll u ll u 14 u 
Chloroethane UO/KG 14 u 13 u JJU 14 u 
Chlorofonn UO/KG 14 u 13 u IJU 14 u 
Chloromethane UO/KG 14 u ll u 13 u 14 u 
1,1-Dichloroethane UG/KG 14 u ll u ll u 14 u 
1,2-Dichloroethane UG/KG 14 u 13 u 13 u 14 u 
1,1-Dichloroethcnc UG/KG 14 u 13 u llU 14 u 
1,2-Dichloroethene UG/KG 27 u 2S U 27 u 29 u 
1,2-Dichloropropane UO/KG 14 u 13U 13 u 14 u 
cis-1,3-Dichloropropene UG/KG 14 u 13 u 13 u 14 u 
trons-1,3-Dichloropropenc UG/KG -· 14 u 13 u JJlJ 14 u -1,2-Dicthylbcnzcnc UG/KG 27 u 2S U 27 lJ 29 lJ 
Ethylbcnzcne liG/KG 14 u 13 u ~~ll 14 u 
llexnnc - .. UG/KG 14 u --13 rr-- 13 IJ ---14 u---
2-llcxonone UG/KG 14 u JJU j) u 14 u 
lodomcthane UO/KG 14 u JJU 13 u 14 u 
4-Methyl-2-pentonone UG/KO 14 u 2 J 13 u 14 u 
Methylene Chloride UG/KG 14 u 13 u 13 u 14 u 
Styrene UG/KG 14 u 13 u 13 u 14 u 
1,1,2,2-Tetrachloroethane UG/KG 14 u 13 u 13 u 14 u 
Tetrachloroethene UG/KG 14 u 13 u 13 u 14 u 
Toluene UG/KG 14 u 2 J JJU 14 u 
1,1,1-Trichloroethane UG/KG 14 u 13U 13 u 14 u 
1,1,2-Trichloroethane UG/KG 14 u 13U 13 u 14 u 
Trichloroethene UG/KG 14 u 13 u 13U 14 u 
Trichlorotrinuoroethane UG/KG 14 u 13 u 13 u 14 u 
Vinyl Acetate UG/KG 14 u 13U 13 u 14 u 
Vinyl Chloride UG/KG 14 u 13U 13 u 14 u 
Xylene, Total UG/KG 27 u I J 27 u 29 u 

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

• ~lAIN IIILL SEE I' 602 I T I 1 
S21301 521302 522301 SlJJOI 

902-521301 902-521302 902-522301 902-S2JJOI 
A0201032.D REG AOSOIOJS.D REG A0601036.D REG A0701037.D Rt:G 

6/ll/94 6/21194 6121/94 6/ll/94 
Result Val Result Val Result Val Result Val 

Semi-volatile OrRanics Units 
Accnaphthene UG/KG 450 u 420 u 440 u 480 u 
Acenaphthylene UG/KG 450 u 420 u 440 u 480 u 
Anthracene UG/KG 450 u 420 u 440 u 480 u 
Oenzo(a)anthracenc lJG/KG 450 u 420 u -~40 u 480 u---
Oenzo(a)pyrcne UGIKG 450 u 420 -u-- 440 u 480 u 
Denzo(b )fluoranthene lJG/KG 450 u 420 u 440 u 480 u 
Benzo(g,h,i)perylene UG/KG 450 u 420 u 440 u 480 u 
Ocnzo(k)fluoranthcne UG/KG 450 u 420 u 440 u so J 
Benzoic Acid UG/KG 2200 u 2100 u 2200 u 68 J 
Benzyl Alcohol UG/KG 450 u 420 u 440 u 480 u 
2-Benzyl-4-Chlorophenol UG/KG 110 J 420 u 440 u 480 u 
bis(2-Chloroethoxy)methane UG/KO 450 u 420 u 440 u 480 u 
bis(2-Chloroethyl)ethcr UG/KG 450 u 420 u 440 u 480 -u--
bis(2-Ethylhexyl)ehthalale UO/KG 450 u 420 u 440 u 480 -u--
4-Uromoehenrl·ehcn~lcthcr tiGIKG 450 u 420 u 440 u 480 -u--
Outylbcnzyl(!htholate -UG/KG 450 u 420 u 440 u 480 lJ---

Carbazole UG/KG 450 u 420 u 440 u 480 u 
4-Chloro-J-meth~lehenol UO/KG 450 u 420 u 440 u 480 -u--
4-Chloroaniline UGIKO 450 u 420 u 440 u 480 u 
2-Chlorona(!hlhalene UOIKG 450 u 420 u 440 u 480 -u--
~-Chloropheno! lJG/KG 450 u 420 u --4-40 u 480 u 
~-Chlorophcnyl·[!hcnylether . IIG/KG- 450 u 420 u 440 lJ -----;jii{i fi---
~sene .IJGIKG ----;j5(j -u--~ -~~-- ---;j.jii u-- --=n j---
~~-n-butyl(!hlhalale 

-- -i.iGIKG --450 u 420 u--- ·--44ii .-J-- --480 i.J---
Di·n-octylehthalatc ··uGiRo --4Sli u 420 rr-- --44ii u--- --4Bo u-··-
Dibcnzo(a,h)onthraccnc IJG/KG 450 u 420 u 440 ll 480 u 
Dibcnzofuran UG/KG 450 u 420 u 440 u 480 u 
1,2-Dichlorobcnzene UG/KO 450 u 420 u 440 u 480 u 
1,3-Dichlorobcnzcnc UG/KG 450 u 420 u 440 u 480 u 
1,4-Dichlorobcnzcnc UG/KG 450 u 420 u 440 u 480 u 
3,3'-Dichlorobcnzidine UG/KG 450 u 420 u 440 u 480 u 
2,4-Dichlorophcnol UG/KG 450 u 420 u 440 u 480 u 
Diethylphthalate UG/KG 450 u 420 u 440 u 480 u 
2,4-Dimcthylphenol UG/KG 450 u 420 u 440 u 480 u 
Dimethylphthalatc UG/KG 450 u 420 u 440 u 480 u 
4,6-Dinitro-2-mcthylphenol UG/KG 1100 u 1000 u 1100 u 1200 u 
~~:Dinitro(!henol UG/KG 1100 UJ 1000 UJ 1100 lJJ 1200 UJ 

2,4-Dinitrotolucne UG/KG 450 UJ 420 UJ 440 UJ 480 l-IJ--

2;6-Dinitrotolucnc . liG/KG 450 u 420 lJ 440 o--1-480 n--
Fluoranthene lJG/KG 450 u 420 u 61 J 120 1--
fi~- liG/KG 450 U 420 lJ 440 u 4iiil u--
llcxachlorobcnzene UG/KG 450 u 420 u 440 u 480 u 
llexachlorobutadiene UG/KG 450 U 420 u 440 u 480 u 
llexachlorocyclopentadiene UG/KO 450 u 420 u 440 u 480 u 
11----Ll -.-al ... -• IIG/KG 450 u 420 u 440 u 480 u 
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APPENDIX E.3 MAIN HILL S.EEPS SOIL INVESTIGATION (SOIL) 

MAIN IIILL SEEP 601 I I I I 
SliJOI S11301 SZ:ZJOI S23JOI 

902-SlllOI 901-SliJOl 902-SZlJOl !102-SZJJOI 
AO:ZOIOJZ.D REG A05010l5.D REG A0601036.D REG A0701037.D REG 

. -- 6/11194 6121194 6121194 6121194 
Rrsull Val Result Val Result Val Result Val 

Semi-volatile Organics Unlls 
lso~horonc UG/KG 450 u 420 u 440 u 480 u 
2-Methylnaphthalenc UG/KG 4SO U 420 u 440 u 480 u 
2-Methrll!!!enol UGIKG 4SO U 420 u 440 IJ 480 lJ 
4-Methylphcnol -UG/KG 4SO U 420 u 440 u 480 o--
N-Nitroso-di·n-propylamine UG/KO 450 u 420 u 440 u 480 u 
N-Nitrosodiphenylaminc llG/KG 4SO U 420 u 440 u 480 lJ 
Nne!!thalene llO/KG 4SO U 420 u 440 Ill 480 u 
2·Nitroanilinc ·· ··uoo«r 1100 u 1000 u 1100 IU 1200 u---
3-Nitroanilinc UG/KO 1100 u 1000 u 1100 IU 1200 u 
4-Nitroanilinc UO/KG 1100 u 1000 u 1100 u 1200 u 
Nitrobenzene UG/KG 4SO U 420 u 440 u 480 u 
2-Nitroehcnol :-uotKG 4SO U 420 u 440 tJ 480 u 
4-Nilroehenol .• UG/KG 1100 u 1000 u 1100 u 1200 u---

-2,2' -oxybis( 1-Chloropropane) UG/KG 450 u 420 u 440 u 480 u 
~entachlorophenol UG/KO 1100 u 1000 u 1100 u 1200 u 
Phenanthrene UOIKQ·. 4SO U 420 u 440 u 480 u -Phenol UO/KO 4SO U 420 u 440 u 480 u 
Pyrene UO/KG 4SO U 420 u 4$ J 82 J 
1,2,4-Trichlorobenzcne UGIKG 4SO U 420 u 440 u 480 tJ 
~.4,S·Trichloroehenol UG/KG 1100 u 1000 u 1100 u 1200 u 
!,4,6-Trichloro~henol -lJG/KG 450 u 420 u 440 lJ 480 u 
Tentatively Identified Compounds ------30 21 --~~ 

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

9 ~ ~lAIN JJILL SEEP 602 I I I 
S%1301 SlllOl 522301 

902-S%1301 902-S%1302 902-Sll301 
36191-12 REG 36191-13 R•:G 36191-14 REG 

6/lJ/94 6111/94 6/ll/94 
Result Val Result Val Result Val 

i•estichles and reus tlnits 
Aldrin UG/KG 0.46 u 0.43 u 0.45 u 
alpha-DIIC UG/KG 0.46 u 0.43 u 0.45 u 
iiipha-Chlordane llG/KG 0.46 u 0.43 u 0.45 ll 
Aroclor 1232 UG/KG- --8.9U 8.4 u 8.8 u 
Aroclor-1016 UO/KG --8:9u 8.4 u 8.8 IJ 
Aroclor-1221 UG/KG 18 u 17 u IS u 
Aroclor-1242 UG/KG 8.9 u 8.4 u 8.8 u 
Aroclor-124 8 UG/KO 8.9 u 8.4 u 8.8 u 
Aroclor-1254 UG/KG 8.9 u 8.4 u 8.8 u 
Aroclor-1260 UG/KG 8.9 u 8.4 u 8.8 u 
beta·BHC UO/KG 0.31 J 0.43 u 0.45 u 
4,4'-DDD UG/KG 0.89 u 0.84 u 0.88 u 
4,4'·DDE UG/KG 0.89 u 0.84 u o.8ii u 
4,4'-DDT UG/KG 0.89 u 0.84 u 0.88 u 
delta-BJIC UG/KG 0.46 u 0.43 u 0.45 u 
Dieldrin UO/KO 0.89 u 0.84 u. 0.88 u 
Endosulfon I UG/KG 0.46 u 0.43 u 0.45 u 
Endosulfan II 

. 
IJG/KO 0.89 UJ 0.84 UJ o.8ii UJ 

Endosulfan Sulfate ··oatKa· 0.89 u 0.84 u --o.iiii u -
Endrin UG/KG 0.89 u 0.84 u 0.88 u 
Endrin Aldehyde -liG/KG 0.89 u 0.84 u 0.88 u 
Endrin Ketone IJG/KG 0.89 u 0.84 u 0.88 u 
gamma-nne (Lindane) UG/KG 0.46 u 0.43 u 0.45 u 
gamma-Chlordane UG/KG 0.46 u 0.43 u 0.45 u 
lleetachlor -iT<iiKG --o:26 J 0.43 u o.4s u 
Hcetachlor E~xidc UG/KG 0.46 u 0.43 u 0.45 u 
p,p'-Mcthoxychlor UG/KG 4.6 u 4.3 u 4.5 u 
Toxap~~rl~ _!I(J/gl_ 46 ll_ ____ L_ 43 u 45 u 

------ --- --

I 
S%3301 

902-S%3301 
36191-15 REG 

6/ll/94 
Result Val 

0.49 u---
0.49 u 
0.49 u 

9.5 l-1--

9:5 l-1--

19 u 
9.5 u 
9.5 u 
9.5 u 
9.5 u 

0.49 u 
0.95 u 
0.95 u 
0.95 u 
0.49 u---
0.95 u 
0.49 u 
0.95 

li_J __ 

0.95 u--· 
0.95 u 
0.95 i.J---· 
0.95 u---
0.49 u 
0.49 u 
0.49 ll 
0.49 u 
4.9 u 
49 u 

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

r:::}> lt\iA.iNiili..LSEEP 601- -~--I I I T I 
SZIJOI SZIJOl SUJOJ SlJJOJ 

901-511301 901-521301 901-S21J01 902·Sll301 
3618911 REG 3618913 REG 3618914 REG 3618915 REG 

6/ll/94 6/21194 6flt/?4 6flt/?4 
Result I Val Result I Val Result I Val ltesull I Val 

1norganics I Units 
Aluminum MGIKG 17300 - 20700 16300 13400 
Antimony_ MGIKO. 0.84 R 0.79 R 0.82 R 0:~~-~-
Arsenie MGIKG S 10.4 3.9 12.3 
~aihnn . MG/KG _ -w6 101 473 --- --75.~ ---~ 

'

Beryllium MG/KO 0.9 I 0.92 0.74 
llis!l'ulh M21KO . 49.2 S 1.2 S2.~ ---· ~ ---

!Cadmium MGtKG 0.62 U O.S8IU 0.61 U 0.67111 
lcalciiim Moii<Ci ---;j07oo r---- --4-s4ii!J 856oii ,---· --s'fioii ~--
!Chromium MO/KO 23 26.4 21.S 20.9 
Cobalt I MGIKO I 15.91 I 17.SI I 191 I 13.4 
Coeper . MG/KG 25.8 26.7 23.1 28.5 
Cyanide MOIKO 0.01 U O.ol U 0.01 U O.DIIU 
Iron MGIKO 32600 38800 31800 30000f 
Lead MGIKG 9.8 15.2 12.1 19.7 
Magnesium MGIKO 7260 5170 9140 12100 
Manganese MGIKG 1180 1060 782 570 
Mercury MG/KG 0.14 U 0.13 U 0.13 U 0.14 U ( 
Nickel MG/KG 33.2 37.4 34.3 27.6 
l'olassium MGIKO 3750 2800 3420 2650 
Selenium MdiKO 0.54 UJ o.s I UJ O.SJIUJ o.sii fiJ-
Silver -MGIKO 1.3 U 1.2 U J.JIU 1.4 U 
Sodium MOIKG- 72.5 752 710 947 
i'iiiiifimn ·MaiKa·· ----o-:98 -u-- ---o:9ilu --o.96 ir-- ---r il·-· 
viiiii;;uum -------·-- MaiKo 22.3 J --J4.BIJ ·-2iA ·---- -·2n r----
~f!i~~=·-~---------- :~~go -·Hi 1 79:91J --·c;9 c-- ~-=·--79:~ 1 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MAIN lULL SEEP 601 J I 
S11JOI S1ll01 S21JOI S1JJOI 

901-S11JOI 901-S11J01 901-S11JOI 901-SlJJOI 
OJ61150015SA REG OJ61150016SA REG OJ6:ZI50017SA REG OJ6:ZI50018SA REG 

6111/94 6/lJ/94 6111/94 6111194 
Rcsull Val Result Val Result Val Resull Val 

Anions Unils 
Chloride MG/KG 2mi SJS 114 227 
Fluoride MG/KG 2.1 1.4 1.6 2. -· 
Nitrate!Nilrite (N031N02-N) MG/KG 0.66 IUJ u.6) uJ 0.66 OJ I.SJ 
Sulfate MGiKG 292 392 92~ 422 ---· -

S11JOI S2ll01 S22JOI S2JJOI 
901-S11301 90:Z-S11301 90:Z-S22301 901-S:ZJJOI 

OJ61150015SA REG OJ61150016SA REG OJ61150017SA REG OJ61150018SA REG; 
6/11194 6111194 6/11194 6/11194 

Resull Val Resull Val Resull Val Resull Val 

Miscellaneous Units 
Cation Exchange Capacity as Na MEQ/100 21.3 

PH UNITS 7.11 J 7.6 J 7.11 J 7.6 'J 

Total Orsanic Carbon ,.-. u.._c.63J II·~~ o.m L7~ 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

9> 'MAIN lULL SEEP 601 I 
S11301 

90l-S11301 
OJ611!50015SA REG 

--;- 6121194 
Result Val 

. ' 

EXPLOSIVES ~ . Units 
2-Amino-4,6-dinitrotoluene UG/G• 0.34 UJ 
I ,3-Dinitrobcnzcne UG/0 0.34 UJ 
2,4-Dinilrololuene ; UOIO 0.34 UJ 
2,6-Dinitrotolucnc ' UG/0 O.JS UJ 
liM X U0/0. J UJ 
Nilrobenzene UOIO O.JS UJ 
I'ETN UOIO. 1.4 UJ 
RDX UG/G 1.4 UJ 
TETRYL UGIG· 0.88 UJ 
1,3,S-Trinitrobenzene UG/G 0.34 UJ 
2,4,6-Trinitrotoluene UG/0 . 0.34 UJ 
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9 MAIN JIILL SEEP 601 

Radiological 
Am-241 
ni-207 
m:21iirn ° ··-··------

Co-60 
Cs-137 
K-40 
Pu-238 
l'u-239/240 
l'u-242 
Ra-226 
Sr-90 
Th-228 
Th-230 • 
i·h-232 
Tritium 
U-234 
il-235 
u:23s 

---- ··----~ 

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

I I I I I I 
511301 -- 511301 511301 

901-511301 901-511301 901-511301 
3118663 REG 3118664 REG 3118665 REG 

34506 34506 34506 
Result UNC Val Result UNC Val Result UNC Val 

Units 
PCUG 0.112 NA u 0.169 NA u 0.183 NA u 
PCIIG 0.0269 NA u 0.0675 NA u 0.0682 NA u 
I'CIIG 0.0294 NA u--- -o:on NA u 0.0655 NA-- u 
I'CI/G 0.0345 NA u 0.089 NA u 0.101 NA u 
PCI/G 0.115 0.0319 0.0765 NA u 0.262 0.0755 
PCI/G 26.8 2.79 28.5 3.53 31.6 3.69 
PCIIG 0.284 0.0488 0.154 O.OJS 0.501 0.0675 
PCUG 0.00809 NA u 0.0128 NA u 0.00866 NA u 
PC I/O 0.00808 NA u 0.0128 NA u 0.00288 0.00289 
PCIIG 2.47 0.7 1.28 NA u 1.06 NA u 
PCIIG 0.605 NA u 1.55 0.339 16 0.896 J 
PCIIG 1.06 0.175 1.2 0.178 1.09 0.169 
PC I/O I 0.166 1.36 0.198 0.866 0.14 
PCI/0 1.01 0.166 1.07 0.163 1.05 0.163 
PCI/G 1.37 0.114 1.25 0.0966 2.42 0.139 
PCI/G 0.963 0.172 1.16 0.203 0.793 0.152 
I'CI/G O.DJ5 NA IJ o.o57s NA u 0.05 0.0341 

_PCIIG 0.849 
1---:----

___I-~ c____!l·!~ 0.827 =-o.15L 0.158 
~----------- - ---

RADIOCHEMICAL ANALYSIS 

I I 
513301 

901-513301 
3118666 REG 

34506 
Result UNC Val 

0.115 NA u 
0.0274 NA u 
0.0306 .NA u 
0.0402 NA u 

0.32 0.046 
29.4 3.11 

0.584 0.092 J 
0.0156 0.0101 J 

0.00423 NA UJ 
2.3 0.768 

0.755 NA u 
0.985 0.152 

1.03 0.157 
0.846 0.135 
3.04 0.182 

0.819 0.145 
11.06 f-o.ii312 

0.803 -o'J43 ---
- ---
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MAIN IIILL SEEP 605 I I I 
551301 552301 553301 

902-551301 902-552301 902-553301 
114502.0 REG 114503.0 REG 114504.0 REG 

6122194 6122194 6122194 
Result Val Result Val Result Val 

Volatile Organics llnits 
Acetone --tKiiKO IS U IS fJ 13 IJ 
Acetonitrile ·miiK:a· IS4 u IS2 u --12-8 u---
Acrylonitrile UG/KG IS4 u IS2 u 128 u 
Benzene UG/KG IS U IS U ll u 
iiromodichloromethane UG/KG uu IS U 13 u 
Bromoform UG/KG IS U IS U 13 u 
Bromomethane UG/KG. IS U IS U 13 u 
2-Butanone UG/KG IS U IS U 13 u 
Carbon Disulfide UG/KG IS U ISU 13 u 
Carbon Tetrachloride UG/KG IS U IS U 13 u 
Chlorobenzene UG/KG IS u ISU 13 u 
Chlorodibromomcthone -iJGii<(f' ---IS u IS U 13 u 
Chloroethane UO/KG IS U IS U 13 u .. 
Chloroform UG/KO ISU IS U 13 u 
Chloromethane lJO/KO - IS U IS U 13 u 
1,1-Dichlorocthane UO/KO ISU IS lJ fj u 
1,2-Dichloroethane UO/KO IS u IS u 13 u 
u:oichloroethenc UO/KG IS u IS u 13 u -
i;"f.i3iciiloroethen_c _____ ..... "i.Tc.ftim· ---31 o-- ---30 u--- --26 o·---
1,2-Dichloropropanc UG/KG IS U IS U 13 u 
cis-1,3-Dichloropropcne IJG/KG IS U IS U t3u 
trans-1,3-Dichloropropene UG/KO IS U IS U 13 u 
1,2-Diethylbenzenc UG/KG 31 u 30 u 26 u 
Ethylbenzene UG/KG IS U IS U IJU 
Hexane UG/KG IS U IS U n· u I 

2-llexanone UO/KG IS U IS U 13 u 
lodomethane UG/KG IS U IS U 13 u 
4-Methyl-2-pentanone UO/KO IS U IS U IJU 
Methylene Chloride UG/KO IS U IS U 13 u 
Styrene UGIKG IS U IS U IJU -
1,1,2,2-Tetrachloroethane UG/KO. IS U IS U 13 u 
Tetrachloroethene UG/KG IS U IS U 13 u 
Toluene lJG/KG IS U IS U 13 u 
1,1,1-Trichlorocthane UG/KG IS U IS lJ 13 u 
i:i ). Trichloroethane IJGIKG IS U IS II 13 l-,--
Tri~hloroethene · ·uruK:o IS U IS ll 13 o--
i·richlorotrinuorocthane 

- Tiu/i<a· IS U jj o·--· IS U 

1 Vinyl Acetate UGIKG IS U IS U IJ u---
'Vinyl Chloride lJGIKG IS U IS U 13 u 
Xylene, Total UG/KO 31 u 30 u 26 u 



APPENDIX E.J MAIN HILL SEEPS SOIL INVESTIGATION (SOli 

::o:::; ~ 
~- g 

!\lAIN IIILL SEEP 605 I I I 

5· 5. 
551301 552301 553301 

902-551301 902-552301 902-553301 ::s ., 
A060115S.D REG A0701156.D REG A0801157.D REG 

0~ 6122/94 6122/94 6il2194 

rn Result Val llesult Val Result Val 
:;a ., 

~emi-volatile Organics ·-uiiiii"""-·--- --·- ----
a --

~ 
Acennphthcne -tfa!KG 510 u 500 u 430 u---
Acenaphlhylene UG/KG 510 u 500 u 430 u 

3 Anthracene UG/KG 510 u 500 u 430 u 
Dcnzo(a)anlhracene llG/KG 

-
150 J ISO J J---78 

Denzo(a)pyrene UG/KG 180 J 170 J 90 J---

Denzo(b)Ouoranthene UG/KG 300 J 180 J 87 J 
Denzo(g,h,i)perylene UG/KG IIOJ 100 J 54 J 
Denzo(k)Ouoranthene llG/KG SIO u 180 J 110 J 
Denzoic Acid tiGtKG 2SOO u 55 J 49 J 
Denz~l Alcohol UG/KG 510 u 500 u 430 u---

0 2-Denzyi-4-Chloro~henol UG/KG --slo UJ soo UJ 430 ITJ--

c: ~is(2-Chloroclhoxy)melhnne IJG/KG SIO u 500 u 430 u 
:.0 

!•!~~:Chloroethy!)clher ·uotKG- --sio IJ soo u 430 u :;a 
~~!2-Eihylhcxyl)~hlhalale .. liGtKG- --sio UJ 69 ,--- --430 UJ (D 

IIQ 
·uotKG - ... -sio -u-- --silo 43o u---

'TI -· 4-llr~phenyl-phcnylelhcr . IJ 
(D 0 
o-::S !!~!~hcnz~phlhalale ------- lJGtKo· --sio u-- 500 IJ 43o 11---· 
2 a Carbazole tJGIKG --sio u 500 o-- --43o o-----
P> Vl 

-<§: 4-Chloro-3-melh~l~henol IJG/KG 510 -u--·--silo u--- --43o iJ--
-"' 4-Chloroaniline lJG/KG 510 u soo u 430 u "'-"'::s 2-Chloronaphthalene UG/KG SIO u soo u 430 u V\< 

(D 2-Chlorophenol UG/KG SIO u soo u 430 u 
"' c::. 4-Chlorophenyl-phenylether UG/KG 510 u 500 u 430 u (IQ ., 

Chr~sene UG/KG 260 J 240 J 130 J r::. 
0 Di-n-butyl~hthalale Y.~ 510 u 500 u 430 u ::s 

Di-n-octylphthalale lJGtKG --S-IOU 500 u 430 u 
Dibenzo(a,h)anthracene UG/KG SIO u 500 u 430 u 
Dibenzofuran UGIKG SIO u soo u 430 u 
1,2-Dichlorobenzene UG/KO 510 u 500 u 430 u 
1,3-Dichlorobenzene UG/KG SIO u 500 u 430 u 
1,4-Dichlorobenzene UO/KG 510 u soo u 430 u 
3,3'-Dichlorobenzidine UG/KG SIO u soo u 430 () 

2,4-Dichlorophenol lJG/KO 510 u 500 u 430 lJ 

Dicthylphlhalale UG/KG SIO u soo u 430 lJ 
2,4-Dimelhyl~henol 

-
UG/KG SIO u 500 lJ 430 

l_J ___ 

Dimethylphthnlnle -iJG/KG SIO iJ 500 u 43o u---
4,6-Dinitro-2-methylphenol lJG/KG 1200 u 1200 u 1000 u 
2, 4-Dinitrophenol UG/KG 1200 u 1200 u 1000 u 
2,4-Dinilrololuene lJGIKG 510 lJ 500 u 430 lJ 

2,6-Dinilrotoluenc -iJG/KG 510 u soo u 430 u 
Fluoranthcnc UG/KG 440 J 420 J 200 J 

Fluorene lJG/KG 510 u soo u 430 u 
""0 llexachlorobenzenc UG/KG SIO u 500 u 430 u 
Ill llexachlorobutadicne UGIKG SlO u soo u 430 u 
(0 
CD i lcxachlorocyclopentadicnc UG/KG 510 u 500 u 430 u 
<0 i lcxachlorocthanc lJG/KG SlO u 500 u 430 u 
-....! 

llndeno I 2,3-c,d)pyrene UGIKG 99 J 100 J so J 
-· 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MAIN IIILL SEEP 605 I I I 
SSIJOI SS1JOI SSJJOI 

901-S51JOI 901-SSZJOI 901-SSJJOI 
A06011SS.D REG A0701156.D REG A08011S7.D llEG 

6111/94 6/21/94 6/21194 
Resull Val Result Val Result Val --- -

Semi-volatile Organics Units 
lso~horone - -UGtKG- --5-IOU 500 u--- --4-30 u 
2-Methylna~hthalene UG/KG 510 u 500 u 430 u 
2-Meth~l~henol UGIKG 510 u 500 u 430 u 
4-Methylphenol UGIKG 510 u soo u 430 u 
N-Nitroso-di·n·propylamine UG/KG SIO U soo u 430 u 
N-Nitrosodi~henylamine UGIKG· SIO U soo u 430 u 

! Naphthalene UG/KG 510 u 500 u 430 u 
2-Nitroaniline UGIKG 1200 u 120D u IOOD u 
3-Nitroanlline UGIKO 12DD u 120D u 1DDD u 
4:Nitroaniline UGIKG 1200 UJ 1200 UJ 1000 R Nitrobenzene UGIKG S10 U SOD u 43D 
2-Nitro~henol UG/KG SID U SOD u 43D 
4-Nitro(!henol . UG/KG. 12DD u 12DD {I 1000 u 
2,2' -ox~his( 1-Chloropro~anc) "TlotKG- --riO ll soo l-J-- --430 lJ 
l'entachloroehenol - ·uotKG 120D u 1200 lJ --.-ooo i-~--
Phenanthrene - "ilGtKG-~OD J 24D J 92 J----
i'henol------------ - fiwKd-

__ 5_1_0 iJ ___ --soo ~-~-- --43ii u---
'l'yrene - iiaiKa- -29ii ;--- --29ii r-- ---14ii r--
: 1.2,4-Trichlorobenzcnc ·naiRa-- ---5TO lJ 500 

il ___ --.m; u----.. 
1

2,4,5· Trichloropheno1 ·uotKo --1-200 u 12DO u 1000 u----
2,4,6· Trichlorophe~! _____ UG/KG SIO u SOD lJ 430 u ---- --- j(j ----
Tentatively ldentilied Compounds 30 30 

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

MAIN IIILL SEEP 60S I I I 
SSJJOI 552301 SS3301 

902-SSJJOI 902-SSlJOI 902-SS3301 
36433-14 REG 36433-JS REG 36433-16 REG 

6122/94 6/22/94 ---6iiii9-.. --
Result Vol Result Val Result Val 

-
Pesticides and PCBs Units 
Aldrin .lJG/KG .. IU I U 0.87 u 
alpha-BIJC UG/KG I U IU 0.87 u 
alpha-Chlordane IJG/KG 1 u· IU 0.87 u 
Aroclor 1232 

-
UG/KG 20 u 20 u 17 u---

Aroclor-1016 UG/KG 20 u 20 u 17 u 
Aroclor-1221 UG/KG 41 u 40 u 34 u 
Aroclor-1242 UG/KO 20 u 20 u 17 u 
Aroclor-1248 IJG/KG 20 u 20 u 17 u 
Aroclor-12S4 UO/KG 17 J 6.4 J 4.8 J 
Aroclor-1260 UG/KG 20 u 20 u 17 u 
beta-DHC UG/KO IU IU 0.87 u 
4,4'-DDD UG/KG 2U 2.7 1.7 u -
4,4'-DDE UG/KG 1.6 J 2U 1.7 u 
4,4'-DDT -UG/KO 2U 2U ,::; u 
dclta-DIIC UG/KG IU I U 0.87 u 

·-
Dieldrin IJG/KO 2 u 2U 1.7 u 
Endosulfan I 1iG/KG- I U IU iui7 u---
Endosulfan II UG/KG 2 UJ 2UJ 1.7 UJ 
Endosulfan Sulfate · UG/KG 2U 2 u 1.7 u 
Endrin UG/KO 2U 2U 1.7 u 
Endrin Aldehyde UG/KG 2 u 2U 1.7 ll 
Endrin Ketone UO/KG 2 u 2U 1.7 u 
gamma-BHC (lindane) IJG/KG I U I U 0.87 u 
gamma-Chlordane UG/KO I U IU 0.87 u 
Heptachlor UG/KO IU IU 0.87 u 
Heptachlor EpoKide UG/KO I U I U 0.87 u 
p,p'-Methoxychlor UG/KG 10 UJ 10 UJ 8.7 UJ 
Toxaphene 

-
!JGIK(j __ 100 u 100 u 87 u 

--------------- ----
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~ MAIN IIILL SEEP 605 

i8iii="ganics 
Aluminum 
Antimony 
Arsenic 
iiiirf~m 
Beryllium 
Bismuth 
Cadmium 
Calcium 
Chromium 
Cobalt 
Co~~r 
Cyanide 
Iron 
I.e ad 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silve; 
sodfUin 
Thallium 
Vanadium 
Zinc 

I 
551301 ... 

902-551301 
3643514 REG 

6122/94 
Result Val 

·--·· ·-· iinii!·- ·-·--· ·-----
MGIKG 9490 
MG/KG 0.96 R 

. -MG/KG- 9 
-~10/KG. --206 ---

. -
MG/KG 0.6 
MG/KG 51.3 
MG/KG 2.5 
MG/KG 114000 J 
MG/KG 52.9 
MG/KO 20.5 
MG/KG 55.1 
MG/KO 0.77 u 
MG/KG 77800 
MG/KO 1100 
MO/KG 7630 
MG/KO . 2190 
MG/KG 0.15 
MG/KG 28 
MG/KG 2200 

.. MGIKG 0.62 UJ 
.. -~ici!KO- ---,-.5 u 
.. MGIKG ---8iii J---

MG/KG I.IU -
MGIKG 11.8 
MGIKG 135 

I 
552301 553301 

902-552301 902-553301 
3643515 REG 3643516 REG 

6122/94 6122/94 
Result Val Resull Val ----

-------· ------ ----·-··· ·- ......... ··---
49io 3340 
0.93 R 0.79 R ---7.9 10.8 
56.4 42.6 

·----
0.23 0.22 
166 108 
1.3 1.9 

183000 J 129000 J 
20.4 16.7 

8.4 9.8 
35.5 45 

2.2 2.1 
72000 148000 

1200 926 
50300 46000 

S38 769 
0.15 u 0.13 u 
16.8 24.4 ·---981 677 
0.6 UJ o.5f UJ 
1.4 u vi 

I_J ___ 

---s69 u 964 
iT ___ 

1.1 u 0.92 u 
6.8 4.2 

75.2 42.3 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MAIN lULL SEEP 605 I I I 
SSJJOI SS1JOI SSJJOI ·---· 

901-SSIJOI 901-SSlJOI 902-SSJJOI 
REG OJ64J40016SA REG OJ64l40017SA REG 

61l1/94 6/211!14 61l2/94 -
Result Val Val -Val llesnll Result -

-
Anions Units 
Chloride MG/KG 602 224 ----;J95 
Fluoride MG/KG 2 l.S 0.92 

Nitrate/Nitrite (N03/N02-N) MG/KG 3.2 6 0.64 u 
Sui rate MG/KG liS 45.2 185 

SSJJOI S52JOI SSJJOI 
901-SSJJOI 901·S51JOI 902-SSJJOl 

REG OJ64340016SA REG OJ64J40017SA REG 
61l1194 6/11/94 6111/94 

Resull Val Result Val Result Val 

Miscellaneous Units 
I--IS.4 Cation Exchange Ca~ncit~ as Na MEQ/100 

I'll . UNITS 7.8 J 7.7 J 8.3 ,---
·-

Total Organic Carbon % 3.4S 1.1 1.82S 
-· 
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APPENDIX. E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

~ 
1\IAIN lULL SEEP 605 I 

SSllOI 
902-551301 

0364340015SA REG 
6n2/94 

Result Val 

EXPLOSIVES Units 
2-Amino-4,6-dinitrotolucnc UG/0 0.38 u 
l,l·Oinitrobenzcne lJGIG 0.38 TI---
i;4:ninitrotolucnc llG/0 ---oTs u---
2;6-oinitrotolucne U0/0 0.4 -u---
JIM X UG/G 3.4 u 
Nitrobenzene UG/0 0.4 u 
PETN UO/G I.SU 
RDX UG/0 I.SU 
TETRYI.. UO/G IU 
I, 3, 5· Tri nitrobenzene UG/0 0.38 u 
2,4,6-Trinitrotoluene U0/0 0.38 u 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MAIN JIJLL SEEP 605 I . I -- I I I I 
S51301 S52301 553301 

901-551301 901-551301 901-S5JJOJ 
3219413 REG 3129414 REG 3219415 REG 

34507 34507 34507 
Result UNC Val Result UNC Val Result UNC Val 

Radiological Units 
Am-241 I'CI/G 0.118 NA lJ O.OSII NA u 0.0812 NA lJ 
Di-207 I'CI/G 0.0282 NA u 0.0144 NA u 0.0167 NA lJ 
Oi-210m I'CI/G 0.033 NA u 0.0149 NA u 0.0195 NA u 
Co-60 I'CI/0 0.0347 NA u 0.019 NA u 0.0226 NA u 
Cs-137 PC I/O 0.516 0.07 0.183 0.0303 0.115 0.024 
K-40 PCI/G 24.2 2.56 10.2 1.14 8.15 0.99 
l'u-238 PC I/O 0.533 0.0856 0.28 0.0671 J 0.131 0.0344 
Pu-239/240 PCI/G 0.035 0.0161 0.0223 0.016 J 0.0106 NA u 
Pu-242 PC JIG 0.00241 NA u 0.00755 NA UJ 0.0106 NA u 
Ra-226 PC I/O 1.79 0.767 1.03 0.366 1.07 0.44S 
Sr-90 PCI/G 0.693 0.268 0.469 0.259 R 0.982 NA UJ 
Th-228 . PC I/O 1.03 0.174 0.593 0.141 J 0.372 0.0851 
Th-230 PCI/G 0.994 0.168 0.765 0.164 J O.S86 0.115 
Th-232 I'CI/0 1.07 0.177 0.416 O.IIS J 0.306 0.0743 
Trilium I'CI/G 10.2 0.306 12.1 0.331 u 8.34 0.235 u 
ll-234 I'CI/G 0.705 0.12S 0.813 0.147 0.639 ---o.TIT 
u:21s I'CI/G --o.o373 (f.Oi4T 0.194 0.059 0.0671 (f.Of<i7 ---
ll-238 I'CIIG 0.805 0.138 0.585 0.118 o.5n 0.112 . ··- ~-- .. ----···-·· -- --· ···-·-· .. ---- ------- ----- ---- ---- ----- ----- ---- -~----- -----

RADIOCHEMICAL ANALYSIS 
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APPENDIX E.J MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

1\tAIN IIILL SEEP 606 I I J I I 
S6l301 S6l301 862301 562311 S6330l 

90l·S61J01 901-S61l01 901·561301 90Z-S6llll 902-S6ll01 
114486.0 REG 114494.0 REG 114495.0 REG 114496.0 REG 114497.0 REG 

6112194 61121!14 6112/94 06/l2/94DUPE 6112/94 
Result Val Result Val Result Val Result Val Result Vnl 

Volatile Orl!anlcs Units 
Acetone ··ooiKG 12 u 12 u t6U 17 lJ 14 rr-·-
Acetonitrile ·uwi«f --123 -u--'-llii u IS9 lJ 167 i.J--- --,35 

_u ___ 

Acrylonitrile ·uarKa 123 u IJSU t59 II 167 u-- --135 u---
iienzene UG/KG 12 u 12 u t6 .-,-- --17 u--- ·---j;j i.J--·-·· 
Dromodichloromethane UG/KG 12 u 12 u 16 u 17U 14 u 
Bromoform UG/KG 12 u 12 u 16 u 17 u 14 u 
Dromomethane UG/KG 12 UJ 12 u 16 u 17U 14 u 
2-Bulanone UG/KG 12 u 12 u 16 lJ 17 u 14 u 
Carbon Disulfide UG/KG 12 u 12 u 16 u 17 u 14 -u---
Carbon Tetrachloride UG/KG 12 u 12 u 16 u 17 u 14 u 
Chlorobenzcnc UG/KG 12 u 12 u 16 u 17 u 14 u 
Chlorodibromomcthane UO/KG 12 u 12 u 16 lJ 1?u 14U 
Chlorocthone UOIKG 12 u 12 u 16 u 17 u 14 u 
Chloroform UOIKG 12 u 12 u 16 u 17 u 14 u 
Chloromethane UGIKG 12 u 12 u 16 u 17 u 14 u 
1.1-Dichloroethane UGIKG 12 u 12 u 16 u 17 u 14 u 
1,2-Dichloroethane UGIKO 12 u 12 u 16 u 17 u 14 u 
1,1-Dichloroethene UG/KG 12 u 12 u J6 u 17 u 14 -u--
1,2-Dichloroethene ·uotKG 2S u 24 u 32 u 33 u i7 u-··-· 
!:2-Dlchloroeropane -IJGIKG 12 u 12 u 16 ll 17 i.J--- --.4 n----
cis-1,3-Dichloroero~ne . UillRa· ---,:z i.i-- ---12 i,---· --,6 l-,-- -----n 'fr--- ---i4 u-·-
trans·1,3-Dichloroero~ne UG/KO 12 u ---.2 u ----:\~ u 17 u ---14 i:)""""-· 

1,2-Diethllbenzcne UG/KG is u 24 u--- 32 lJ 33 u 2'1 u--
Ethylbenzene UOIKG 12 u 12 u ----.6 u 17 u 14 u 
Hexane UO/KG 12 u 12 u 16 u 17 u 

14i.J ___ 

2-Hexanone UOIKG 12 u 12 u 16 u 17 u 14 u 
lodomethane UGIKG 12 u 12 u 16 u 17 u 14 u 
4-Meth~l·2·f!:nlanonc UOIKG 12 u 12 u 16 u 17 u 14 u 
Methylene Chloride UG/KG 12 u 12 u 16 u 17 u r----;4 -u--· 
Styrene UGIKG 12 u 12 u 16 u 17 u 14 u 
1,1,2,2-Tetrachloroethane UOIKG 12 u 12 u 16 u 17 u 14 u 
Tetrachloroethene UGIKG 12 u 12 u 16 u 17 u 14 u 
!Toluene UGIKG 12 u 12 u 16 u 17 u 4 J 
I h! ,I-Trichloroethane UG/KG 12 u 12 u 16 u 17 u 14 u 
1,1,2-Trichloroethane UGIKG 12 u 12 u 16 [) 17 u 14 IJ 

1 i~icltlorocthene . "iJotKG ---,2 u--- 12 u J6 ~-,-- --n l-,--- ---,4 ir-··-· 
Trichlorotrinuoroctham: ·naiKG 12 ll 12 u 16 u 17 u i4 n--
vln)~""ACci;;tc ________ ··uoiKci --ii ,-,--· ·--,i u--- --i6 if-- ·--j=; 1_1 ___ --,4 if _____ 

vi~):i ciiiniiJ;:------ ii(fiK(f --,i ll ___ --,i u--- --·i6 u--- ·---n u--- ··--i4 ir··--- ··· 
X-;;ieiie, Total -iiOiKo --2-S -u-- --24 -u-- --32 -u-- --jj u -27 u 
Tentatively Identified Compounds '. I ---·---· -·--

I 



::o:: n o 
~- § 
-·c. 
g '"tl OJ 

ro 
'"tl a 
'!!I 
"' 3 

~ 
~ 

'T1 '!S. 
n o 
CT::I 
2 e. 
!:! ·en 
·< ::1. 
~tn 
-.o
v.::l < 

"tJ 
Q) 

<C 
(l) 

~ 

0 

~ 
(~· 

"' c. 
0 
::I 

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

MAIN JJJLL SEEP 606 I I I I 
S61301 S61J01 S61301 561311 

901-S61301 901-561301 901-S61301 901-S62311 
A0801139.D REG A0901140.D REG Al00114l.D REG Ali01141.D REG 

6112/94 6112/94 6112/94 06/12/94DUPE 
Result Val Re~ult Val Result Val Result Val 

Semi-volatile Or~anlcs llnils 
Acenaphthene UGtko . 410 u 390 u 530 u sso u 
Acenaehthylene -fiGtKG --4iO u 390 u 530 u sso lJ 
Anthracene -UG/KG --410 u 390 u 530 u 550 u 
Denzo(a)anthracene lJG/KG 410 u 390 u 130 J 550 u 
Denzo(o)pyrene UG/KG 410 u 390 u ISO J 550 u 
Oenzo(b )Ouoronthenc UG/KG 410 u 390 u 140 J sso u 
Benzo(g,h,i)~rylenc UGIKG 410 u 390 u 93 J 550 u 
Benzo(k)Ouoranthene UG/KG 410 u 390 u 530 u sso u 
Oenzoic Acid UG/KG 2000 u 1900 u 71 J 56 J 
Benzyl Alcohol IJG/KG 410 u 390 u 530 u 550 u 
2-0enzyl-4-Chloroehenol UG/KO 410 u 390 u 530 u 550 u 
bis(2-Chloroethoxy)methanc UG/KG 410 u 390 u 530 u 550 u 
bis(2-Chlorocthyl)cthcr UG/KG 410 u 390 u 530 u 550 u 
bis(2-Ethylhcxyl)ehtholotc UG/KG 410 UJ 390 UJ 530 UJ 550 UJ 
4-Dromoehcnyl-ehcnylcther UG/KG 410 u 390 u 530 u sso u 
nutylbenzylehthalatc UG/KO 410 u 390 u 530 u 550 u 
Carbazole IJG/KG .• 4Tii u 390 u 530 ll 550 ll 
4-Chloro-3-mcthylphenul .. Ocl!KG- --4iii ll 390 u 530 II sso lJ 
4~cf.i0roanilfnc ... __ -·-··--· . iiiYKo .. --4iii o--·· --390 o--· --s3o i)-· --m u---· 
2-Chloronaphthalene · -fJGtKG- 410 u 390 u 530 u 5SO u---
2-Chlorophenol UG/KG 410 u 390 u 530 u 550 u 
4-Chloroehen~l-ehenylethcr UG/KG 410 u 390 u 530 u 550 u 
Chrysenc UG/KG 410 u 390 u 210 J 56 J 
Di-n-butylehthalatc UG/KG 410 u 390 u sjo u sso ll 
Di-n-octylphtholatc UG/KO 410 u 390 u--- ---s3o u--- --5sii u---
Dibenzo(a,h)anthracenc UG/KG 410 u 390 u s3ii u 550 u 
Dibcnzofuran UG/KG 410 u 390 u 530 u 550 u 
1,2-Dichlorobenzenc UG/KG 410 u 390 u 530 u sso u 
1,3-Dichlorobenzenc lJG/KG 410 u 390 u 530 u 550 lJ 
i ,4-Dichlorobenzenc UG/KG 410 u 390 u 530 u 550 u 
3,3'-Dichlorobenzidine UG/KG 410 u 390 u 530 u 550 u 
2,4-Dichlorophenol UG/KG 410 ll 390 u 530 u 550 ll 
Diethylehthalatc UG/KG 410 u 390 u 530 u 550 u 
~±:DimethY!ehenol UG/KG 410 ll 390 u 530 u 550 u 
Dimclhylphthalate -lJG/KG 410 u 390i:J 530 lJ 550 lJ 
•i:6-Dinilio-2-methylphcnol ·uGtKG --9-90 u 940 u -ljiiii u--- --13iio iT---
~ll)iiiitroehcnol 

- -
liG/KG 990 u 940 u----jjiiii u--·- --IJOo u--

2,4-Dinitrotoluene UG/KG 410 u 390 u 530 u 550 u 
2,6-Dinitrotoluene lJG/KG 410 u 390 u 530 u 550 lJ 

Fluoranthenc UG/KG 410 u 390 u 360 J 91 J 
Fluorene UG/KO 410 u 390 u 530 U 550 u 
llcxachlorobenzenc UG/KO 410 u 390 u 530 u 550 u 
i lexachlorobutadienc UGIKG 410 u 390 u 530 u 550 lJ 

'llexachlorocyclopentadiene UG/KG 410 u 390 u 530 u 550 u 
llexachloroethanc UG/KO 410 u 390 lJ 530 u 550 u 
lndenol 1.2.3-c.dlnvrenc UG/KO 410 u 390 u 95 J 550 lJ 

I 
563301 

902-563301 
A 1201143.0 REG 

6/ll/94 
Result Val 

---
450 u 
450 u---
4:Sii -u--
450 -u--
49 J 
55 J 

450 u 
46 J 
48 J---

450 -u--
450 u---
450 -u--
450 u 
450 UJ 
450 u 
450 -u--
450 u -

--4sii i-~---
--- .. 45ii ii -- -
--45ii iJ---

450 u---
450 u 
6T J---

45ii 
l_J ___ 

--45o u--
450 u 
450 -u--· 
450 u 
450 ll 
450 u---
450 u 
450 u 
450 u 
4:Sii l-1--

450 rr--
--lloo o---
--liiiii fj---

450 u---
450 u 
110 J 
450 u 
450 u 
450 u 
450 u 
450 ll 
450 u 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MAIN IIILL SEEP 606 I I I I 
561301 561302 562301 561311 563301 

902-561301 ; 902-561301 902-562301 902-562311 902-563301 
A0801139.D REG A0901140.D REG AI001141.D REG AII01142.D REG AI201143.D REG 

6112194 6112/94 6112/94 . 06112/94DUPE 6112/94 
Resull Val Resull Val Resull Val Resull Val Resull Vnl 

Semi-volatile Organics Unils 
lso[!horone lJGIKG 410 u 390 u 530. II 550 lJ 450 u 
2-Methylnaphthaiene UGIKG 410 u 390 u 530 u 550 u 450 ll -

53ii u 
... 

2-Methylehenol UGIKG 410 u 390 u 550 u 450 u 
4-Mcthylphenol 

-
UGIKG 410 u 390 u 530 u 550 u 4Sii u---

N-Nitroso-di-n-propylamine UGIKG 410 u 390 u 530 u 550 u 450 -u--~ 

N-Nitrosodiphcnylaminc UGIKG 410 u 390 u 530 u 550 u 450 u 
Naphthalene UGIKG 410 u 390 u 530 u 550 u 450 u 
2-Nitroaniline UGIKG 990 u 940 u 1300 u 1300 u 1100 u 
3-Nitroaniline UGIKG 990 u 940 u 1300 u 1300 u 1100 u 
4-Nitroaniline UGIKG 990 u 940 u 1300 u 1300 u 1100 u 
Nitrobenzene UGIKG 410 u 390 u 530 u 550 u 450 u 
2-Nitrophcnol UGIKG 410 u 390 u 530 u 550 u 450 u 
4-Nitrophenol UG/KG 990 u 940 u 1300 u 1300 u 1100 u 
2,2'-oxybis( 1-Chloropropane) UG/KG 410 u 390 u 530 u 550 u 450 u 
Pentachlorophenol UGIKO 990 u 940 u 1300 u 1300 u 1100 u 
Phenanthrene UG/KG 410 u 390 u 170 J 550 u 46 J ' 
Phenol UGtKG 410 u 390 u--- --530 u--- --5Sii i.J--- --450 o--·· 
l'yrcnc - UG/KG- 410 u 390 u 270 J 74 J 87 -J ---·· 

i).4-Trichlorobenzenc .. DGiKG --;jj(j u 39o u s3ii u--- ----sSo u--- ---4sii l-,---! 

2 .4,5· Trichlorophcnol UGIKG 990 u 940 ~---___!~~ !:!_ ___ --~~~ u ___ . ___ !!~~ ~---·--1 
2~:r..·~·riciolnrnphcnnl . ·nwKci" ~Ill II 39011 531111 S51lll 451ltt 
Tentatively ldcntilicd Compounds jj '.' 'jj . . jiJ . ' ' ' . 2ii ' . . 29 . ' 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

!\lAIN IIILL SEEP 606 
561301 561301 562301 S62JII 

902-S61l01 902-561301 902-562301 902-S62JJI 
J64JJ-04 REG 36433-05 REG 36433-06 REG 36433-07 REG 

6/22194 6/22194 6/22/94 06/ll/94DUPE 
Result Vat Result Val Result Val Result Val 

l'esllcltles and PCDs linUs 
Aldrin UG/KG 0.42 u 0.4 u 0.54 u 0.56 tJ 
nlpha-OIJC liGIKG 0.42 u 0.4 u 0.54 u 0.56 u 
~~~:Chlordane ··oGIKG- --0.42 lJ 0.4 u 0.54 ll 0.56 i-,--
Arnclor 1232 -iiGiK<r ---8.i IJ 7:8 u-- --~a u-- ----n i-,--· 
Aroclor-1016 liGIKG ·--8.i u 7.8 u 'iii 

lJ ___ 
--li iJ----

Aroclor-1221 -UG/KG 16 u 16 u ~Tu 22 u---
Aroclor-1242 UG/KG 8.1 u 7.8 u 10 u IIU 
Aroclor-1248 UG/KG 8.1 u 7.8 u 10 u IIU 
Aroclor-1254 UGIKG 8.1 u 7.8 u 4.6 J 5.3 J 
Aroclor-1260 UOIKG 8.1 u 7.8 u 10 u IIU 
beta-BHC UGIKO 0.42 u 0.4 u 0.54 u 0.56 u 
4,4'-DDD UG/KG 0.81 u 0.78 u IU I.IU 
4,4'-DDE UG/KG 0.81 u 0.78 u IU I.IU 
4,4'-DDT UG/KO 0.81 u 0.78 u I U I.IU 
delta-BIIC UO/KG 0.42 u 0.4 u 0.54 u 0.56 u 
Dieldrin lJG/KG 0.81 u 0.78 u IU 0.57 J 
Endosulran I lJG/KG 0.42 u 0.4 u 0.54 lJ 0.56 lJ 
Endosulran II UG/KG 0.5 J o.i8 UJ IUJ 1.1 lJJ 
Endosulran Sui race UG/KG 0.81 u 0.78 u IU I.IU 
Endrin UG/KG 0.81 u 0.78 u IU 1.1 u 
Endrin Aldehyde 

-
UG/KG 0.81 u 0.78 u 

IU ___ ---r.i lJ 

'Endrin Ketone UG/KG .. 0.81 u 0.78 u IU I.IU 
[camma-BUC (l.indane) UGIKG 0.42 u 0.4 u 0.54 u 0.56 u 
!;!Bmma-Chlordane UG/KG 0.42 u 0.4 u 0.54 u 0.56 u 
Heptachlor UG/KG 0.42 u 0.4 u 0.54 u 0.56 u 
lle~lachlor E~xide UG/KG 0.42 u 0.4 u 0.54 u 0.56 u 
p,~'-Methoxychlor UG/KG 4.2 UJ 4 UJ 5.4 UJ 5.6 UJ 
Toxaphene UG/KG 42 u 

-~ 
'---~-40 u 54 u 56 u 

--

I 
S6JJOI 

902-563301 
36433-08 REG 

6/12/94 
Rc.sult Val 

0.46 u 
0.46 u 

--0.46 n---
·-----8~9 u------
·--8.9 rr·---· 
---IS u---

8.9 u 
8.9 u 
4.3 J 
8.9 u 

0.46 u 
0.89 u 
0.89 u 
0.89 u 
0.46 u 
0.89 u 
0.46 u 
1~2 J 

0.89 -u--· 
0.89 lJ 
0.89 u 
0.89 u 
0.46 u 
0.46 u 
0.46 u 
0.46 u 

4.6 UJ 
46 u 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MAIN IIILL SEEP 606 I I I I - 561301 561301 S61JOI S61311 
902-561301 ll0l·S6130l 90l-S6ll01 90l·S6lltl 

3643504 REG 3643505 REG 3643506 REG 3643507 REG 
6/l2/ll4 6/ll/94 6121194 061l2/ll4DUI'E 

Result Val Resull Val Resull Val Result Val . 
lnorganil:s tlnils 
Aluminum MG/KO 11100 13600 17200 15400 
Antimony ·r:;m,i<o 0.76 R 0.73 R 0.99 IR I R 
"AiSeiilc:-· .. :MWR<r f--"J2 ---· --4-.7 --- --n 6.7 
iiari~m ':MGiKo 50.7 60.6 t43 126 -·--
Beryllium MGIKG 0.57 0.67 I 0.89 
Bismuth MG/KG 45.7 49.3 S1.3 50.1 
Cadmium MG/KG 0.57 u 0.54 u 0.73 u 0.71 u 
Calcium MGIKO 131000 J 113000 J 34600 J 49200 J 
Chromium MGIKO IS.7 19 20.6 18.5 -Cobalt MGIKO 13.1 14.3 16.2 14.3 
COj!JlCf MOIKG 13.6 19.7 23.2 22.3 

f~anide MG/KO 0.62 u O.S9 U 0.8 u 0.84 u 
Iron MO/KG 27000 29300 37600 33800 -Lead MOIKO 7.5 5.4 18.7 22.3 
Magnesium MOl KG 7280 11300 63SO 6110 
Man11anese '"MGiK(f SS1 S48 14Sii 1170 ---
Mercury MOIKO. --o.t2u 0.12 u o.i6 u 0.17 u -
j;i;~:w-· ·r:.:twi<<r 23.7 28 29.2 26.6 
i10i3Ssiiiiit-----··--·-· ~RiiiHi' ··-·S&o ----·- --3090 ----·- ----i910 --·- --2760 ···--·--~· 

seicniuin ·i\iOiR<r ----o.49 iJJ ___ 
----~--7 UJ 0.64 w-- '---o:67 iJ_J __ 

.. 
Silver MGIKO 1.2 u I.IU I.SU 1.6 u 
Sodium MGIKG 466 u 446 u 871 J 924 J 
Thallium MGIKO 0.89 u 0.85 u 1.1 u 1.2 u 
Vanadium -MG/KO 12.8 14.6 --233 20.7 
Zinc MGIKO SS.8 55.1 86.2 88.7 

I 
S6JJOI 

1101-SiiJJOI 
364JS08REG 

6122/94 
Resull Val -------- -----· 

16900 
0.84 ,-l--

-··-f) ---···-· 
--T3i 

I 
S0.9 
0.62 u 

20300 J 
21.7 
IS.4 
23.3 
0.68 u 

38000 
21.8 ---6090 

--1-320 ----·-
--o.i4 u-··-·· 

32.9 
---:rfsii -·-··-···-··~. 
·--o.s4 u;-·-· ... 

1.3 u--
Stl u 

0.98 u 
23.S ---93.2 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MAIN IIILLSEEP606 I I I I 
561301 561301 561301 562311 

902-561301 902-561301 9111·561301 902-562311 - ----- llEG 03643400065A REG 03643400075,\ REG 03643400085,\ REG 
6/11/94 6/11/94 6111194 06/11/94DUPE 

ReJult Val Result Val ReJult Val Result Val 

Anions Units 
Chloride MOIKG 163 16S 623 722 
Fluoride MG/KG 2.6 2.2 1.4 1.4 
Nitrate/Nitrite (N03/N02-N) MG/KG 1.4 0.59 u 1.9 2.7 
Sui fate .MGtKG 61.7 99.1 124 108 -----

S61301 S61302 S61301 S62311 
902-S61301 9112-561302 902-S62301 902-S62311 

REG 0364340006SA REG 0364340007SA llEG OJ64340008SA HEG 
6/22/94 6/22/94 6/22/94 06/22/941Jti~ 

Result Val llcsult Val Result Val llcsult Vnl 

Miscellaneous llnils 
Cation Exchange Capacity as Na MEQ/100 7.7 
PH UNITS 8.1 J 8.3 J 7.6 J 7.7 J 
Total Organic Car~on % 0.2825 0.2 u 2.475 2.05 

I 
563301 

902-563301 
0364340009St\ IU:G 

6/11/94 
Result Val 

290 
1.1 
4.7 

33.9 
_ll ___ 

S63JOI 
902-S63301 

o36434oo ·-v.;r·· 
6/22/94 ----· 

Result 

J 

7.7 
3.65 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

+ 1\tAii'rmu. SEEP 606 I 
S61JOI -

902-S61JOI 
0364340005SA REG. 

6122194 
Result Val 

I 

EXPl-OSIVES llnils 
2-Amino-4,6-dinitrotoluenc UGIO 0.31 u 
1.3-Dinitrobenzene UGIG 0.31 u 
2:4-Dinitrotoluene UGIG 0.31 u 
2]:Dinitrotolucne !JGIG 0.32 u 
fiMx·----- UOIO --2.7 -ll--
Nitrobenzene UGIG 0.32 -u--· 
PETN UGIG 1.2 u 
RDX UGIG 1.2 u 
TETRYL UGIG 0.8 u 
1,3,5-Trinitrobenzcne UGIO 0.31 u 
2,4,6-Trinitrotoluene UGIO 0.31 u 
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Radiological Units 
Am-241 PC I/O 
Di-207 PC I/O 
Hi-210m PCIIO 
Co-60 PC I/O 
Cs-137 PC I/O 
K-40 PCIIO 
Pu-238 PCIIO 
ru-239i24o · - -rcJio-
Pu-242 PC I/O 
Ra-226 PCIIO 
Sr-90 PCIIO 
Th-228 PCI/0 
'ftl-23o PC I/O 
'rh-232 PC I/O 
Tritium PC I/O 
U-234 PCIIO 
U-235 PCIIO 
U-238 PC I/O 

--- ·---

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

I I I I I I 
S61301 S6J302 S62301 

902-S61JOI 902-561302 902-S62JOI 
3229416-REG 3229417 REG 3229418 REG 

34507 34507 34507 
Result UNC Val Ruull UNC Val Resull UNC Val 

- -
0.118 NA u 0.13 NA u 0.118 NA u 

0.0317 NA u 0.0343 NA u 0.0361 NA u 
0.03S7 NA u 0.04 NA u 0.0404 NA u 

0.042 NA u 0.0448 NA u 0.0459 NA u 
0.0362 NA u 0.0398 NA u 0.119 0.0415 

27.1 2.9 32 3.44 30.3 3.29 
0.12 0.0295 0.0793 0.0236 0.204 0.0491 

O.oo349 .NA-- i.J--- 0.00833 ~i.J 0.0209 
.NA ___ u----

0.00567 NA u 0.00214 NA u 0.0133 NA u 
0.775 NA u 0.701 NA u 0.69 NA u 

2.17 0.696 0.905 NA u 2.32 0.609 
1.22 0.201 I. OS 0.189 1.15 0.19 

0.941 0.166 0.946 0.174 1.28 -u.206 
1.28 0.209 1.07 0.189 1.13 0.186 
3.66 1.37 u 3.18 0.111 19 0.44 

0.746 0.136 0.697 0.127 0.677 0.123 
0.0433 0.0246 0.0453 NA u 0.0477 0.026 

0.783 0.14 0.778 0.138 0.9 0.152 

RADIOCHEMICAL ANALYSIS 

S62311 S63301 
902-S62JII 902-S6JJOI 

m94i9REG Jii9m"iti:(f--

06/22/94Dlii'E -----3Tsiif 
Result UNC Val Result UNC Vnl 

-
0.144 NA u 0.136 NA u---

0.0375 NA u 0.0343 NA u 
0.0418 NA u 0.0392 NA u 
0.0465 NA u 0.0461 NA u 

0.18 0.0475 0.189 0.0371 
29.1 3.1 34.3 3.66 

0.209 0.0509 0.21J 0.0413 
·-o"Jil69 NA-- iT--- ---iJ.ijjj(; ··-o:Oii9jij ·-----· 

0.00584 .NA u o.oom NA-- o--
2.3 0.962 2.66 0.983 

3:48 - 0.675 ----
0.974 NA u 

1.27 0.199 1.27 --o:199 
1.06 LiS --o:i94 ---

0.172 
1.13 0.18 jj2 --o:iii3 
13.2 0.353 3.1 0.165 

0.641 0.117 0.885 0.15 ---
0.0305 NA u 0.0477 0.0246 

0.858 0.145 0.817 0.141 



'"0 m 
10 
<I> .... ...... 
...... 

:;>1:)3:: 
A 0 
;S, c 
!a. 8. 
g "' O\ir 

ja 

~ 

f 

~ 
:;>!:) 
n 

"11 ~. 

[[ 
~g 
~:: 
<A~ 

a. 
!IQ 

"" c. 
0 
1:1 

9o 
(1) (1) s =:s 
)-~• (1) 
00 1-1 

~e. 

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

MAIN IIILL SEE I' 607 I I 
571301 572301 S7JJOI S7JJOI 

90:Z-S71301 9Dl·S7ZJOI 90l-S7JJOI 902-S7J~ 
114SOS.D REG 114506.DREG 114513.0 REA lf451J.D REG 

6122194 6122194 6122194 6122194 
Result Val Ruult Val Result Val Result Val 

Volatile Organics Units 
Acetone UGIKG 12 u 12 u 16 16 u 
Acetonitrile UGIKG 12S U 120 u 1.59 IS9 u 
Acrylonitrile UOIKG- 12S u 120 u IS9 IS9 -u--
Denzene UGIKG 12 u 12 u 16·--- ---,6 u---
IJromodicbloromethanc UG/KG - 12 u 12 u i6 16 ,-~--

Dromofonn UOIKG 12 u 12 u 16 16 u 
Bromomcthane UG/KG 12 u 12 u 16 16 u 
2-Butanone UGIKG 12 u 12 u 16 16 u 
Carbon Disulfide UGIKG 12 u 12 u 16 16 u 
Carbon Tetrachloride UGIKO 12 u 12 u 16 16 u 
Chlorobenzene UG/KO 12 u 12 u 16 16 tJJ 
Chlorodibromomethanc UG/KO 12 u 12 u 16 16 u 
Chloroethane UG/KO 12 u 12 u 16 16 u 
Chlorofonn UOIKO 12 u 12 u 16 16 u 
Chloromethane UO/KG 12 u 12 u 16 16 u 
1,1-Dichlorocthane UG/KG 12 u 12 u 16 16 u 
1,2-Dichloroethane UGIKG 12 u 12 u 16 16 u 
1,1-Dichloroclhene UGIKO 12 u 12 u 16 16 u 
1,2-Dichloroethene UOIKO 25 u 24 u 32 32 u 
"!!2-0h:hloroprol?.!!!!e llGIKG -- 12 u 12 lJ 16 16 tJ 
cis-l,l·Dichloroero~ne 'iiGiK('r ---,2 -u-- --,2 u--- --i6 --- --·i6 u-----
!_!:ans-! ,3-Dichloroero~ne -UG/KG. ---,2 u 12 u 16 i6 

_u ___ 

!-~lhylhc!.!~.--- .. -- -iintKn· ·--2-.S u-- --2-4 ll 32 32 ur--· 
Elh~lbcnzene UGIKG 12 u ··--,2 u--- ---16 --- ----,6 ur-·--
llexane llGIKG 12 u 12 u 16 16 u 
2-llcxanone UGIKG 12 u 12 u 16 16 UJ 
lodomcthane IIG/KG 12 u 12 u 16 16 u 
4·Methy1·2-pentnnonc UG/KG 12 u 12 u 16 16 UJ 
Melhylene Chloride UGIKG 12 u 12 u 4 16 u 
Styrene UOIKG 12 u 12 u 16 16 UJ 
1,1,2,2-Tetrachloroethane UG/KO 12 u 12 u 16 16 UJ 
Tetrachloroetbene UG/KO 12 u 12 u 16 16 UJ 
Toluene UOIKG 12 u 12 u 16 16 UJ 
1,1,1-Trichloroethane UG/KG 12 u 12 u 16 16 u 
i ,1,2· Trichloroethane UG/KG 12 u 12 u 16 16 u 
Trichloroelhene UOIKG 12 u 4 J 16 16 tJ 
TrichlorotriOuoroelhane UGIKG 12 u 12 u 16 16 tJ 
Vinyl Acetate -nG!KO --I-2U 12 u 16 16 

l_J ___ 

fVinyl Chloride 
-

UGIKG 12 u 12 u 16 16 u--
~--------- -liGtKG --is -u-- --24U J2 --- ---j2 fiJ ___ 
[Xylene, Total 
Tentatively Identified Compounds 

_____j ---.J. ----
I 



APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOl 

;;o~ ~~ 
~- g ~~~-!!ll-1. S!EP ~~!___ ----- ·--s7JIJOI S7~01 --·-s-;)sm--
6· [ · ·-· ---- ··--·-------···-·-·-·----- ··- ·· ·--- --9·Ui~s71j0i ___ ---9tii.:Snio-.-- --9ii2~si3jiii ----
;:I "tl 
0§ A0901158.D REG AIOOII59.D REG AIIOIJ60.D REG 

r 6121/94 6/22194 6/22/94 

tTl Resull Val Resull Val ltesull \'a I 
;;o 

::? Semi-volalile Organics Unils 
0 

Acena~hthene IJG/KG 420 u 400 u 530 ;;'! u 
Acenaphlhylenc UG/KG 420 u 400 u 530 u 

3 Anlhracenc UO/KG 420 u 400 u 530 u 
Denzo(a)anlhraccnc UG/KO 46 J 400 u IIOJ 
Benzo(a)pyrcnc UGIKG 62 J 400 u ISO J 
Dcnzo(b )nuoranthcnc UG/KG 63 J 400 u 140 J 
Uenzo(g,h,i)perylenc UG/KG 420 u 400 u 83 J 
Oenzo(k)nuoranthene UGIKG 78 J 400 u 180 J 
Benzoic Acid lJGIKG 2000 lJ 2000 lJ 65 J---

llenzyl Alcohol 
--

UG/KG 420 u u--- --5-30 u--400 

0 2-0cnzyi-4-Chlorophenol UG/KG 420 UJ 400 UJ s3o -UJ--
c:: bis(2-Chloroelhoxy)methanc UGIKG 420 u 400 u 530 u---
\0 . 

bis(2-Chloroeth~l)ether UG/KG 420 u 400 u 530 -u--
;;o 
n bis(2-Ethylhexyl)~hthalate UG/KG 110 J 400 lJJ 530 lJJ 

'T1 1!9. 4-0romo~henyl-~henylethcr UG/KG 420 u 400 u 530 u n o 
cr::~ Butylbenzylphthalatc UGIKO 420 u 400 u 530 u a a Carbazole lJG/KO 420 u 400 u 53o u---
~~ 4-Chloro-3-methyl~hcnol UGIKO 420 u 400 u 530 u 
-"' 4-Chloroanilinc UGIKG 420 u 400 u 530 u -o_ 
-co 2-Chloronaphthalenc UGIKG 420 u 400 u 530 u VI< 

n 2-Chloro~hcnol UG/KG 420 u 400 u 530 u 
"' (~· 4-Chlorophenyl-phenylether UGIKG 420 u 400 u 530 u 
Ill Chryscnc UGIKO 88 J 400 u 200 J r::. 
0 lli-n-butyl~hthalate liGiKG- 420 u 400 lJ 530 II ::I -

Di-n-octylphthalate lJGIKG 160 J 400 u 53o u---· 

Oibenzo(a,h)anthracenc ·UGIKO -420 u 400 u s)o u 
iiibcnzofuran IJGIKG 420 u 400 lJ 530 lJ 
f.i-Dichlorobenzene UGIKG- --420 u--- --400 u--- --5jo u---
1,3-Dichlorobenzene -··uaiKG --4-20 u 400 u 530 u 
i ,4-Dichlorobenzcne UOIKG 420 u 400 u 530 u -
3,3'-Dichlorobenzidine lJGIKO 420 u 400 u 530 u 
2,4-Dichlorophcnol UGIKO 420 u 400 u SJOU 
Diethylphthalale UGIKO 420 u 400 u 530 u 
2,4-Dimcthyl~hcnol UGIKG 420 u 400 u 530 u 
Dimethylphthalate UGIKO 420 u 400 u 530 u 
4,6-Dinitro-2-methylphenol UOIKO 1000 u 960 u 1300 u 
2,4-Dinitroehenol UOIKO 1000 u 960 u 1300 u 
2,4-Dinitrotolucne UGIKO 420 u 400 u 530 u 
2,6-Dinilrololucne UG/KO 420 u 400 u 530 u 
Fluoranlhene UG/KG ISO J 400 u 340 J 

"'0 Fluorene UO/KO 420 u 400 u 530 u 
Q) llcxachlorobenzene 

- UOIKG 420 u 400 u 530 u co i lexachlorobutadiene UG/KO 420 u 400 u 530 u CD 
~ !!exach~orocyclopentadicnc lJG/KG 420 u 400 u 530 u ..... -

LJGIKG 420 u 400 u --530 u--
--- ---- ----.a-.-. •• .DD 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MAIN IIILL SEEP 607 I I 
571301 571301 S7ll01 

90l-S71301 90l-S7l301 90l-S7JJOI 
A0901 158.D REG AlDOl 159.D REG AI 101 160.D REG 

6/ll/94 6122/94 6122/94 
Result Val Result Val Result Val 

Semi-volatile Organics Units 
lsof!horone UG/KG 420 u 400 u 530 u 
2-Mclhylnaphlhalene liGIKO 420 u 400 u 530 u 
2-Melhylphenol l!G/KG 420 u 400 u 530 tJ 
4:Melhylf!henol 

.. 
UG/KG 420 u 400 u 530 i]--

N-Nilroso-di-n-propyiamine UO/KO 420 u 400 u 530 u 
N-Nilrosodiphenylamine UG/KO 420 u 400 u 530 u 
Naphlhalene UO/KO 420 u 400 u 530 u 
2-Nilroaniline UO/KO 1000 u 960 u 1300 u 
3-Nilroaniline UO/KO 1000 u 960 u 1300 u 
4-Nilroaniline UO/KO 1000 u 960 UJ 1300 UJ 
Nirrobenzene UG/KG 420 u 400 u 530 u 
2-Nilrophenol UO/KO 420 u 400 u 530 u 
4-Nilrophenol UO/KO 1000 u 960 u 1300 u 
2,2'-oxybis( 1-Chlorornoponc) UO/KO 420 u 400 u nou 
Penlachlorophenol UO/KO 1000 u 960 u 1300 u 
Phcnanlhrenc UG/KO 63 J 400 u 130J 
Phenol UO/KO 420 u 400 u 530 u 
Pyrenc IJO/KG IIOJ 400 u 230 J 
r:n:'i'ricttlurobcnzene · iiuiR<r ·--420 u 400 

l_J ___ ·--s3u ii ___ 

2,4,5-Trichloro(!henol . UO/KO- 1000 u 960 u 1300 u 
~'~'~.:!!!~!!!~P-!~n~ ----

. IJO/KO 420 u 400 lJ 530 i]--

-~~~laliv~~ldc!!!!f!~~ Compounds __ .... --· ---~ ·---__ _12 ___ -----~~ .. ---
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

r::;t> !\lAIN IIILL S~EP 607 
---

I I J 
S7ll01 572301 S73301 .. ___ 

902-571301 !>Ol-S72JOI !>Ol-S7JJOI 
36433-17 REG 36433-18 REG 36433-19 REG 

6122/94 6122/')4 6122/94 
Result Vol Result Val Result Val 

Pesticides and PCBs Units 
Aldrin UG/KO 0.85 u 0.41 u 2.2 u 
alpha-BHC UG/KG 0.85 u 0.41 u 2.2 -u--
alpha-Chlordane UG/KG 0.85 u 0.41 u 2.2 u 
Aroclor 1232 UG/KG 16 u 7.9 u 42 u 
Aroclor-1016 UG/KG 16 u 7.9 u 42 u -
Aroclor-1221 UG/KG 33 u 16 u 85 u 
Aroclor-1242 llG/KG 16 u 7.9 u 42 u 
Aroclor-1248 liOIKG. 16 u 7.9 u 42 u---
Aroclor- i 254 -TIGii<a --llJ 3 J 17 J 
:.\rotior-1260 -110/KG 16 II 7.9 u--- ---42 i,---
b~ia:Oiit ·1iuii<a- ·-0.85 u--- -o:4t u 2.2 [j--· 
4,4'-000 UG/KG 1.6 u 0.56 J 4.2 u 
4,4'-DDE UG/KG 1.6 u 0.79 u 4.2 u 
4,4'-DDT UG/KO 1.6 u 0.79 u 4.2 u 
deha-BHC UG/KG 0.85 u 0.41 u 2.2 u 
Dieldrin UG/KG 1.6 u 0.79 u 4.2 u 
Endosulfan I UG/KO 0.85 u 0.41 u 2.2 u 
Endosulfan II UG/KO 1.4 J 0.79 UJ 4.2 UJ 
Endosulfan Sulfate UG/KG 1.6U 0.79 u 4.2 u 
Endrin UG/KG 1.6 u 0.79 u 4.2 u 
Endrin Aldehyde UGtKO 1.6 u 0.79 u 4.2 u 
Endrin Ketone UG/KO 1.6 u 0.79 u 4.2 u 
gammo·DIIC (Lindane) IJGIKG 0.85 u 0.41 u 2.2 IJ 
gamma-Chlordane IIG/KG 0.85 u 0.4f u 2.2 u 
!!~P.tach!~.--------· 110/KG 0.85 u 0.41 u 2.2 iJ--

--~----

0.41 --f2 rr--!.!~r.tachlor E~!dc IIG/KG 0.85 u u 
e,p'-Mcthoxychlor UG/KG 8.5 UJ --4-.1 UJ --2-2 u,--

I Toxaphene UG/KG 85 u 41 u 220 u 
-
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

!\lAIN IIIU. SEEP 607 I I I 
571301 572301 573301 - -

902-571301 902-572301 902-573301 -
3643517 REG 3643518 REG 3643519 REG 

6122194 6122/94 6122/94 
Resull Val Resull Vol Resull Val 

lnorganlcs II nils 
Aluminum MG/KG 12400 3110 9060 
Antimony MGIKG 0.77 R 0.7S R 0.99 R 
Arsenic MG/KG 5.S S.3 4 
iinrh~m .. MG/KG- --,-8:6 S2.J --I OJ ·---
ijerylifum -MGii<o -o:7 '-o:24 0.64 -
Dismulh MG/KG 40.9 28.9 33.4 
Cadmium MG/KG 0.57 u 0.55 u 0.73 IJ 
calcium -i\1Gi"Ka· ----niiOOo J 217000 J 124000 

j---· 

Chromium .MG/KCi. 16.1 7 ---12 ---
cubaTi .. _________ .... 

. MUiKu ·---in ·----· ---·n ·---9.6 
Copper MG/KG 20.3 10.4 22.9 
Cyanide MGIKG 0.64 0.6 u 0.8 u 
Iron MG/KG 29400 11800 23400 
i.e ad MG/KG 23.4 10 40.3 -Magnesium MG/KG 6330 S970 6540 
Manganese MGIKG 756 63S 733 
Mercury MG/KG 0.12 u 0.12 u 0.16 

l_J ___ 

Nickel MGIKG 25.1 8.2 21.7 
Potassium MG/KG 2200 673 1950 
Selenium MG/KG 0.5 UJ 0.48 UJ 0.64 UJ 
Silver 'MG/KG 1.2 u 1.2 u I.S ll 
suJium - .. MGtKG ---470 u 663 J 1400 J -
Thallium MGIKG 0.9 u 0.87 u 1.2 ll 
Vana~liurn 'i\1(iij((j' --14-.1 5.2 --~n ---

' ~!!lc--·-·--------·---· _B.illg2~ --,;,u --·- .. __ 29:2 ·---- --66.3 -·-----J 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

-· MAIN lULL SEEP 607 I I 
571301 572301 573301 

901-571301 901-572301 902-573301 
REG Ol64340019SA REG Ol64340010SA REG 

6122194 612Z/94 6121/94 
Resull Val Result Val Result Val 

Anions Units 
Chloride MG/KG 69.9 323 1020 
Fluoride MG/KG 3 1.2 I.S 
Nilrate/Niarite (NOJ/N02-N) MG/KG 7 1.1 3.7 
Sulfate MG/KG 31.1 u 30.7 351 

571301 572301 573301 I 

901-571301 902-572301 902-573301 I 
REG Ol64340019SA RF.G 0364340020SA RE~~ 

6122/94 6/22/94 6/22/94 ' 
Result Val Result Val Result Val I 

I ---· l\liscellaneous -ilftii! 
I 

Calion Exchange Capacily as Na MEQ/100 13.9 I 
PH UNITS 7.4 J 8.3 J 8.2 J I 
Tolal Organic Carbon o/o 1.2 I.S667 5.0667 I 
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APPENDIX E.J MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

~ ~i:\iNiiiu. SEEr 607 ==c=-
571301 

---·· 
902-571301 

0364340018SA REG I 

6122194 
Result Val 

I 

EXrLOSIVES Units 
2-Amino-4,6-dinitrotoluene U0/0 0.31 u 
~Dinitrobenzene lJ0/0 0.31 u 
2,4-Dinitrotolucnc UG/G 0.31 u 
2,6-Dinitrotolucnc UO/G 0.32 u 
liM X lJG/G 2.7 lJ 

Nitrobenzene UG/G --0.32 u 
PETN ~~ 1.2 u 
RI)X UG/G ---.. 2 -u--· 
TETRYL UG/G 0.81 u 
1.3,5-Trinitrohenzene UG/G 0.31 -~~---

i;4;6:Trinitrotolucnc UG/0 0.3J u--
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Radiological 
Am-241 
Di-207 
ni-210rn 
Co-60 
Cs-137 
K-40 
Pu-238 
Pu-239/240 
l'u-242 
Ra-226 
Sr-90-·---

Th-228 
iii=23o 
Th-232 
Tritium 
U-234 
U-23S 
U-23B 

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

I I 
S7JJOI S72301 S73301 

901-S71301 901-S71301 901-S73301 
3119410 REG 3219411 REG 3119422 REG 

34507 34507 34507 
Result UNC Val Result UNC Val Result UNC Val 

Units 
PCIIG 0.109 NA u 0.16S NA u 0.106 NA u 
PC JIG 0.026 NA • u 0.0307 . NA u 0.0277 NA u 
PC I/O 0.0294 NA u O.OJSI NA u 0.0317 NA u 
PC I/O 0.0374 NA u 0.0421 NA u 0.0377 NA u 
PC I/O O.Sil 0.071 0.0943 0.0334 0.45 0.0587 
PC I/O 3U 3.4 13.7 1.72 18.7 2.06 
PC I/O 0.211 0.0427 0.212 0.0376 0.312 0.0478 
PC I/O 0.0251 0.0128 0.0104 NA u 0.0148 0.00896 
I' CliO 0.00989 NA - U O.OOSI2 NA u O.OOSI NA u 
PC I/O -· 1.88 0.631 0.628 NA u 1.8S 0.688 
PCI/G --.:os NA ·- u 0.827 NA u 1.02 NA u 
PC I/O 1.23 0.192 0.63 0.12S 0.917 O.IS9 
PC I/O 1.07 0.173 0.67 0.129 0.876 O.ISJ 
PC I/O 1.17 0.185 0.604 0.119 0.813 0.144 
PC I/O I.S8 0.122 36.2 0.76 8.66 0.287 
PC I/O 0.125 0.126 O.S93 0.114 0.604 0.111 
PC I/O O.OS2S 0.0249 0.0311 0.0201 0.0222 0.016 
PC I/O 0.89 0.147 O.S93 0.114 O.S68 0.107 

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

+ 
l\IAIN IIlLI.. SEEr 608 

.. --~-
I I I I 

581301 581302 581311 582301 
902-581301 902-581302 902-581311 902-582301 -

114498.0 REG 114SOO.D REG 114512.D REG 114491.D REG 
6nl/94 6121/94 06121/940UPE 6/21/94 

Result Val Result Val Result Val Result Val 

Volatile Organics llnlls 
Acetone UG/KG 12 u 13 u 12 u IS UJ -
Acetonitrile IJG/KG 12S u 128 u 122 u IS4 u 
Acrylonitrile .lJG/KG ---,2-5 u--- --,-28 lJ 122 lJ IS4 lJ 
llenzcne -DOIK.a --12 u (j u 12 u IS ~-,---

llromodichloromethane 
... 

UG/KG 12 u IJ u 12 u i-,---IS 
llromoform - lJG/KG 12 u 13 u i2 u IS D--
Uromomethanc . ·uatKG-. 12 u nil 12 

u--- --15 u--

2-Butanone UG/KG 12 u 13 u 12 u IS U 
Carbon Disulfide UG/KO 12 u 13 u 12 u 15 u 
Carbon Tetrachloride lJG/KG 12 u IJU 12 u IS U 
Chlorobenzene UG/KG 12 u 13 u 12 u IS U 
Chlorodibromomethone UG/KG 12 u 13 u 12 u IS U 
Chloroethane UGIKG 12 u 13 u 12 u IS U 
Chloroform UG/KG 12 u IJU 12 u 15 u 
Chloromethane UG/KG 12 u 13 u 12 UJ 15 u 
1,1-Dichloroethane UG/KG 12 u IJU 12 u IS U 
1,2-Dichloroethane UG/KG 12 u IJU 12 u IS U 
1,1-Dichloroethene UG/KG 12 u 13 u 12 u IS U 
1,2-Dichloroethene UG/KG 2S u 8 J 24 u 31 u 
1.2-Dichlorol!rol!ane UG/KG 12 u 13 u 12 u IS u 
cis-1,3-Dichlorol!ro~ne -UO/KG 12 u 13 u 12 u IS rr--
'!~~~~Q!chl~ropene . . 110/KO 12 u 13 u 12 u iS u---
! ,2-l>icthylbenzen=-------· . iiutKG. 25 lJ 1 J 24 fi--- ---j'j if--
Ethylbenzene 'iiaii<o- ---n o--· ---lj i,--- --i2 n-- .. --·-iS ii _______ 

iii:xone ------ ···urui<a --.2 u--- ---IJ u--- --i2 fi--· --B u-·--
2-i lexanone -· ·ua/KG 12 u 13 u 12 u iS o-·--
lodomethane UG/KG 12 u 13 u 12 u 15 u 
~-Methyl-2-~ntnnone UG/KG 12 u 13 u 12 u IS U 
Methylene Chloride IJG/KO 12 u IJU 12 u 15 u 
Styrene UG/KG 12 u 13 u 12 u 15 u 
1,1,2,2-Tetrachloroethane UG/KG 12 u IJU 12 u 15 u 
Tetrachloroethene UG/KG 12 u IJU 12 u 15 u 
Toluene UG/KG 2 J 13 u 12 u 2 J 
1,1.1· Trichloroethane UO/KG 12 u IJU 12 u 15 u 
1,1,2· Trichloroethane UG/KG 12 u 13 u 12 u 15 u 
Trichloroethene UG/KG 19 J 17 a 9 J 3 J 
Trichlorotrifluoroethane UGIKG 12 u 13 u 12 u IS U 

Vinyl Acetate UG/KG 
... 

12 u 13 u 12 u 15 u 
Vinyl Chloride UG/KG 12 u 13 u 12 u 15 u 
Xyle~e. Total UO/KO 2S U 26 u 24 u 3 I lJ 
Tentatively Identified Com(lOunds I j 

I 
583301 

902-583301 
114501.0 REG 

6/21/'J4 
Resull Val 

16 u 
IS9 u 
i59 -u--

·--.6 n----· 
·---16 u--
---16 ~-,---
--i6 [}" ___ 
---16 u---· 

16 u 
16 u 
16 u 
16 u 
16 u 
16 u 
16 u 
16 u 
16 u 
16U---· 

32 u 
16 lJ 

---16 ~-,--
--iii lJ -·--n if ___ .. 
........... 16 ii ___ , .. , 
--,6 ir--·· 
--.. 6 u--

16 !J 16i.J ___ 

16 II 
16 u 
16 u 
16 u 
16 u 
16 u 
16 u 
16 u 
16 u 
16 -u--
16 u 
32 u 



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

:::o:;: s. g + lilA IN IIILL SEEP 608 I I I I I 
581301 581302 S81JII 582301 S8JJOI 

15· 5. ----
902-S8dOI 902-581302 902-SS~ --m-s8uo1 -- --902-SSJJO_I __ 

:;l ., ···---·-· ----
AlJOII44:o UEG AOIOIISO.D UEG . AI401145_-DREG -Aii20i IS~ilitEG- Aiisoils4.DttEG .. OE:) 

f! 
-· - . --6121/94 6/21/94 --==06~lf~~~-

---6iiii94 ___ --(,iiJiii4 --·· 
'--'----;-- -Jieso;il- --v;;!- -Re-;.;jf- -\;;!·-· 

m Uesull Vol Jlesull Vnl Result V:ol ---------------- -------- --------- ---------- --- ... ·-·--··- -------- .... -----· ;;o 
------ -----., Semi-volatile Organics Units '"1 

0 Acenaphthene UG/KG 420 u 430 u 410 u 510 u 530 u 
(~ 

Acenaphthylene UG/KG 420 u 430 u 410 u 510 u 530 -u--
3 Anthracene UG/KG 420 u 430 u 410 lJ 510 u 530 u 

llenzo(o)anthracenc 
-
UG/KG 420 u 430 u 410 u sio ~-,-- --5-30 

_u ___ 

Bcnzo(a)pyrcne UO/KG 420 u 430 u 410 u sio u 530 -u--
Benzo(b)fluoranthene UG/KG 420 u 430 u 410 u 510 u 530 u 
Benzo(g,h,i)pcrylene UG/KG 420 u 430 u 410 u 510 u 530 u 
Benzo(k)fluoranthcne liG/KG 420 u 430 u 410 u 510 u no u 
Benzoic Acid UG/KO 45 J 2100 u 2000 u 58 J 2600 u 
Benzyl Alcohol UG/KG 420 u 430 u 410 u 510 u 530 u 

0 2-llenzyi-4-Chlorophenol UG/KG 420 u 430 UJ 410 u 510 UJ 530 UJ 
c: bis(2-Chlorocthoxy)mclhane liG/KO 420 u 430 u 410 u --s1o u s)o u---
:-o bis(2-Chlorocthyl)cther -iJG/KG 420 u 430 u -;jjo o----s·Jo u 530 -u--
;;o ~~!2-Ethylhcxy!lphthol~--- "iiGtKa 420 UJ 430 UJ 4iO UJ 510 liJ 530 

UJ _____ 
n 

I(Q ·------- i.J--- --4i0 u--- --5i0 iT-- --s)o u--·--· 
'"T1 -- 4-llromophcnyl-ehcnylether IJG/KG 420 lJ 430 
n o 
c:r:::l llutylbcnzylehthalotc IJG/KG 420 u 430 u 410 u 510 i.J--- --s)o u---
2 ~ Carbazole -

UG/KG 420 u 430 u 410 u 510 u 530 
_u ___ 

~ 9. 4-Chloro-3-mcthylehenol UG/KG 420 u 430 u 410 u 510 u 530 u 
-!n 4-Chloroonilinc "fJGii<G --420 u---1---;j)o u 410 u 510 u 530 l-,---
\(),_. 

~:Chloronoehlhalene UG/KG 420 u 430 u 4iO u 510 u 530 u---\():;l 

'-"< 
2-Chlorophcnol UGtKO- 420 u 430 u 4i0 o-- --SiD U SJo u---n 

"' r::. 4-Chlorophcnyl-ehcnylcthcr UG/KG 420 u 430 u 410 u 510 u 530 u (JQ 
·t-UG/KG "" Chrysenc 420 u 430 u 410 u 510 u 53 J r::. ----0 Di-n-butylphthalatc UG/KG 420 u 430 u 410 u 510 u--- --s3o ll :;l 

!?_~-n-octylphlhalolc - IJG/KO 420 u 430 u 410 u sio ll SJo lJ 
Dibcnzo(a,h)anthraccnc lJG/KG -;j2o u 430 u--- --4io u 510 u--- --5-30 -u--
Dibcnzofuran lJGIKG 420 u --·:uo u 4iO lJ sio u--- --s3o u 
1,2-Dichlorobcnzene 

- -
UG/KO 420 u 430 u ~~~ 

u--- --sio u 530 l-,--
i:J:Dl~hlorobcnzcnc -TJG/KG 420 u 430 u-- 410 u 510 u 530 u--
i ;4:0iciiiorobenzenc -110/KG- 4io -~~-- --s3o ---1 ..• 420 u 430 u u 510 

~---=-jjCf.iichlorobenzidine -iiGtKO -m -u-- 430 u --4iii o-- --5iii ll-- ---·s3o 

2.4-Dichlorophenol 
-- -----
!IG/KG 420 u 430 u 410 ll 510 u 530 lJ 

Diethylphthalate 
-

UG/KG 420 u 430 u 410 o--1-----sJo u --s3o l-,----
2.4-Dimcthylphenol UG/KG 420 u 430 u 410 u 510 u 530 u 
Dimelhylphthalale UG/KG 420 u 430 u 410 u 510 u 530 u---
4.6-Dinitro-2-mcthylphenol IIG/KG 1000 u 1000 u 980 u 1200 u 1300 ll 
2,4-Dinilrophenol UG/KG 1000 u 1000 u 98o u 1200 u 1300 u 
2.4-Dinitrotolucne UG/KG 420 u 430 u 410 u 510 u 530 u 
2,6-Dinilrololuenc lJG/KG 420 u 430 u 410 u 510 u 530 u 
Fluoranthcnc lJG/KG 420 u 430 u 4iii u SIO lJ 79 J 

I 
Fluorene -UGIKG 420 u 430 u 4io u 510 u-- ----sJo u--· 

-u llexachlorobenzcnc lJG/KG 420 u 430 u 410 u 510 u 530 u 
Q) 

i lexachlorobutadicne lJG/KG 420 u 430 u 410 u 510 u 530 u---· 
(0 
(!) 

llexachlorocyclopcntadienc UGIKG 420 u 430 u 410 u 510 u 530 u 
-· lJGIKG 420 u 430 u 4iO u 510 u 530 IJ 

.tiii 510 u 530 u --
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

MAIN IIILL SEEP 608 I T I 
581301 581301 581311 

!101-581301 !101-581301 !102-581311 
All01144.D REG AOIOIISO.D REG A1401145.D REG 

6/ll/94 6/21/94 06/li/94DUPE 
Result Val Result Val Result Val 

Semi-volatile Organics Units 
lsophorone UG/KG 420 u 430 u 410 u 
~-Methylnaphthalene UG/KG 420 u 430 u 410 u 
2-Mcthy!phcnol lJG/KG 420 u 430 u 410 u - u ~Methylphcnol IJG/KG 420 u 430 410 u 
N-Nitroso-di-n-prop~lamine 

-
UG/KG 420 u 430 u 4io u 

N-NitrosodiphcnYiamine UG/KG 420 u 430 u 410 u 
Naphthalene UG/KG 420 u 430 u 410 u 
2-Nitroaniline UG/KG 1000 u 1000 u 980 u 
3-Nitroaniline UG/KG 1000 u 1000 u 980 u 
4-Nitroaniline UG/KG 1000 u 1000 UJ 980 u 
Nitrobenzene UGIKG 420 u 430 u 410 u 
2-Nitrophenol UG/KG - 420 u 430 u 410 u 
4-Nitrophenol UO/KG 1000 u 1000 u 980 u 
2,2'-oxxbis( 1-Chloropropaoe) UG/KG 420 u 430 u 410 u 
Pentachlorophenol UG/KG 1000 u 1000 u 980 u 
Phenanthrene UG/KG 420 u 430 u 410 u 
Phenol UG/KG 420 u 430 u 410 u 
P~rene lJG/KG 420 u 430 u 410 IJ 
1,2,4-Trichlorobenzene liG/KG 420 u 430 u 410 u 
2,4.5-Trichlorophcool UG/KG 1000 u 1000 u 980 ll 
2,4,6-Trichlorophenol "f.j(ftj((j" ----:j2o u 430 lJ 4l0 u--
Tentatively \dentilied Compounds 30 30 30 

I 
582301 583301 

!102-582301 !102-583301 
AOZOIJSI.D REG A05011S4.D REG 

6121194 6/ll/94 

Result Val Result \'nl 

510 u S30 U 
SlO u 530 u 
SlO u S30 U 
5i0 o-- SJO u 
sio u 530 

_u ___ , 

510 u SJOU 
SIO U 530 u 

1200 u 1300 u 
1200 u 1300 u 
1200 UJ 1300 UJ 
510 u 530 u 
SIO U 530 u 

1200 u 1300 u 
510 u 530 u 

1200 u 1300 u 
510 u 530 u 
S\0 U 530 u 
SIO U 55 J 
SIO u 530 u 

t200 u 1300 iJ---
510 -u-- ·--m u---·-· 
30 ·---30 ----· 

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

.MAIN lULL SEEP 608 I I I T----
581301 581302 581311 582301 

902-581301 902-581302 . 902-S81JJJ 902-S82JOJ 
36433-09 REG 36433-11 REG 36433-10 REG 36433·12 REG 

6/21/94 6121/94 061l1/94DUPE 6/11/94 
Resull Val Resull Vol Rcsull \'nl Rcsull Val ---

---· Pesliddes and PCDs llnils 
i\ ldrin lfiiiittl . 0.23 J 0.25 J 0.24 J · o.32 J 

~P.!~~=~iic =:~:==--== .TiGtK(r ---0:42 l-,-- ----o:44 u--- --o.4i (;--- --0.52 r,---
alpha-Chlordane: IJGIKG 0.42 u 0.44 u 0.41 ll 0.52 lJ 
Aroclor 1232 ·uGii<a 8.2 u 8.4· u -8 il-- --To a--
Aroclor-1016 UG/KO 8.2 u 8.4 u 8U 10 u 
Aroclor-1221 UG/KG 17 u 17 u 16 u 20 u 
Aroclor-1242 UGIKO 8.2 u 8.4 u 8U 10 u -
Aroclor-1248 UG/KG 8.2 u 8.4 u 8U 10 u 
Aroclor-1254 UG/KG 8.2 u 8.4 u 8U 10 u 
Aroclor-1260 liG/KO 8.2 u 8.4 u 8 u 10 u 
beta-BHC UG/KO 0.42 u 0.44 u 0.41 u 0.52 u 
4,4'-000 liGIKG 0.82 u 0.84 u 0.8 u I U 
4,4'-00E UG/KG · 0.82 u 0.84 u 0.8 u IU 
4,4'-J)[)T IIG/KO 0.82 u 0.84 u 0.8 u I II 
della-OIIC ··ifo!Ka -o.42 u---· --0.44 u--- ----o.;jj' u o.5i u---
Dieldrin 

0 

UG/KG ------o:i2 u 0.84 u---1---.-- u I u 0.8 
Endosulrnn I 

0 

UG/KG·- 0.42 u 0.44 u 0.4l ll 0.52 u 
E~dosulran II IIGiKG 0.82 tJJ 0.84 UJ 0.8 liJ I UJ 
Eii;i~suiran ·s-;rr:,•c -----··· . i iciii<(i. ---n:82 

_u ___ 
-o.s4 t-1-- --ii:ii r,--- ---·-i ii ___ 

Eiiilrin ·----- ·· iiGii<cr ·--0.82 u---- --·o:84 u-- ----o:s u---- ---~ u··-----
Endrin Aldehyde UG/KG 0.82 u 0.84 u 0.8 u JU 
Endrin Ketone -llGIKG 0.49 J 0.47 J 0.58 J 0.69 J 
camma-DHC (Lindane) lJG/KO 0.42 u 0.44 u 0.41 u 0.52 u---
camma-Chlordane UG/KO 0.42 u 0.44 u 0.41 u 0.52 u 
!!~!achlor UGIKG 0.42 u 0.44 u 0.41 u 0.52 u 
llc(!lachlor E~xide UG/KG 0.42 u 0.44 u 0.41 u 0.52 u 
~-P' -Methoxychlor UG/KO 4.2 UJ 4.4 UJ 4.1 UJ 5.2 UJ 
Toxaphene UG/KG 42 u 44 u 41 u 52 u 

I 
583301 

902-S8J301 
36433-13 REG 

6/111')4 
ltcsull -~ ------

---- ----· 
0.46 J 

--o:S4 
tf ____ 

-----·--
0.54 II --·•a u----

10 u 
21 u 
10 u IOU _____ 

10 u 
10 u I 

0.95 J I 

I U 
I u 
I u 

---o:s4 rr--·~ ---, u---·, 
0.54 ~-,---

I -ll-,-------, fl _____ 
-·------~ if' __ .,_ .. 

Ill 
0.61 J 

-o:54 u--
0.54 u 
0.54 -u--· 
0.54 u 

5.4 liJ 
54 u 
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+ MAIN lULL SEEP 608 

lnorganics Units 
Aluminum MGIKG 
Antimony MGIKO 
Arsenic MOIKO 
Barium MO/KO 
lleryllium MO/KG 
nismuth MGIKG 
Cadmium MG/KG 
Calcium MOIKG 
Chromium -MG!Ko· .. 
Cobalt MG/KO 
Copper MOIKO 
Cyanide MO/KG 
Iron MO/KG 
Lead MO/KO 
Ma11nesium MG/KO 
Man11anese MGIKO 
~ercu!l MGIKO 
Nickel .MOIKO -Potassium MGIKO -Selenium MGIKO -Silver MOIKG 
Sodium .MOIKG 
·it.iiiiiUiil' ----··- ·-·~ t.iciiR<r 
Vanadium MG/KO 
Zinc .MGii:(f 

-· ··--·~---·· 

I I 
S8ll01 S8Jl0l 

!IOZ-881301 90l·S8130Z 
3643509REG 3643511 REG· 

6/21/94 llf.Zl/94 
Result Val Result Val 

8580 8010 
0.77 R 0.79 R 
3.8 4.8 
27 25.9 

0.44 0.4 
36.2 32.4 
0.57 u 0.59 u 

39600 J 68100 J 
--2-3 22.3 ---20.4 19.9 

34.4 34.4 
0.62 u 0.64 u 

39700 37900 
11.9 8.3 

10900 10400 
538 706 

0.12 u 0.13 u 
40.2 37.1 

3340 3750 
0.5 UJ O.SI UJ 
1.2 u 1.2 u 

471 ll 482 ll 
---0~9 u·-- ---o-:92 rr---

10.7 IO.S 
80.4 78.3 

I I I 
S81lll S8l30i SSJJOi 

!102-581311 !102-S8l301 902-S83301 
3643510 REG 364l5ll REG 3643513 REG 
06f.ZI/94DUPE llf.ZI/94 6f.Zil'J4 

Result Val Result Val Result Val 

8060 12800 13700 
0.75 R 0.9S R 0.98 R 

3.4 5.3 4.1 
33.5 35.3 35.7 
0.39 0.64 0.7 
32.9 57.6 57.7 
0.56 u 0.71 u 0.73 u 

30600 J 182000 J 162000 J 
24.4 17.3 16.9 

--zoj 1 s:7 ---· --,6.2 ·--------36.3 30.8 31.1 
0.61 u 0.77 u 0.79 u ---· 41000 34200 34900 
13.4 t3 12.3 

11200 11000 11100 
sos 980 841 

0.12 u o.u u 0.16 u 
42 31.7 3f7 

3490 3000 2790 
0.49 UJ 0.62 UJ 0.63 lJ1 -· 1.2 u I.S u I.SU 
4S9 ll S82 l1 597 u --,m 1~1 l.i Iii- -·-'T.i ii ----.. --
10.3 ·---i6.7 ·rn 
67.7 --76:2 67.4 --------- ··---·-· 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

itAIN IIILL SEEP 608 I I I I 
581301 S8130l S81311 582301 583301 

902-S81301 90l·S8130l 90l-S81311 902-582301 902-583301 
REG OJ64340012SA REG OJ64340011SA REG 0364340013SA REG 0364340014SA REG 

6121/94 61ll/94 06/ll/94DUPE 6121/94 6/ll/94 
Result Val Result Val Result Val ftcsult Val ltcsull -~ ----

Anions --Units 

Chloride MG/KO 83.3 Ill 88.5 224 235 
Fluoride MOIKO 1.2 I. 7 1.1 1.4 I.S 
Nitrate/Nitrite (N031N02·N) MGIKO 0.89 0.83 0.84 0.77 U 0.98 
Sulfate MGIKG IS2 IS2 146 248 S 1.4 

S81lOI S8130l 581311 S82JOJ 583301 
90l·S8130l 902-SSIJOl 902-S81311 90l·S82301 901-SSJJOI 

REG 0364340012SA REG REG 03643400l3SA UEG Ol643400 Val 
6/ll/94 6/ll/94 06/li/94DUPE 61ll/94 6121/94 

Result Val Result Val Result Val Result Val Result 

1\liscellaneous Units IJ 
Cation Exchange Capacity as Na .MEQ/100 7.2 l:....--
1'11 UNITS 8.6 J 7.7 J 7.7 J 7.3 
'i';~ai"Orgatiic Carhon ---- ---·~;.-·· -o"Ji.iiJ 0.27 · 0.3425 0.85 ---o:iii ----· 
~!=--=-~~---- .. -·---- ~~Til~=----- ·--- --8.6 ....... ===---·-·--- ==~~ ·-----··· 
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APPENDIX E.J MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

;+, MAIN IIlLI. SEEP 608 I 
S81301 S813 II 

902-S81301 902-S81311 
0364340010SA REG 0364J40011SA REG 

6121194 06/21/94DUPE 
Result Val Result Val 

EXPLOSIVES Units 
2-Amino-4,6-dinitrotolucnc UG/G 0.31 U 0.3 Uii':----
1.3-Dinitrobenzcnc UG/0 0.31 U 0.3 U 
2,4-Dinitrotolucnc UG/G 0.31 U 0:,;..3""1""u=----
2,6-Dinitrotolucnc UG/G 0.32 U 0.32 U 
IIMX UG/G 2.7 U 2.7 U 
Nitrobenzene UG/G 0.32 U 0.32 U 
PETN UG/G 1.2 U 1.2 U 
~~~- UG/G 1.2 u 1.2 u I 

TETRYL UG/G 0.81 lJ 0.79 IJ 
i .3.5-:'frf,;Iuo"bci'iUn-c ---- -- Uota- --o:TI u--·-- --"0:3 u--

l;4.6-Trinitrotolucnc UG/G 0.31 U 0.3 ll---· 

• 
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MAIN IIILL SEEP 608 

Radiological Unils 
Am-241 PC I/O 
Di-207 PC I/O 
Di-210m PC I/O 
Co-60 PC I/O 
Cs-137 PC I/O 
K-40 PC I/O 
Pu-238 PCI/0 
l'u-239/240 PC I/O 
Pu-242 PC I/O 
Ra-226 PC I/O 
Sr-90 PC I/O 
Th-228 I' CliO 
Th-230 I' CliO 
Th-232 PC I/O 
Tritium PC I/O 
U-234 PC I/O 
fi-235 I'CI/0 
o:m PCJIO ---

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

I _L 
581301 581301 581311 

901-581301 901-581301 902-581311 

3228660 REG 3228662 REG 3228661 REG 
34506 34506 06ni/94DUPE 

Resull UNC Val Resull UNC Val Result UNC Val 

0.106 NA u 0.111 NA u 0.107 NA u 
0.0258 NA u 0.0272 NA u 0.0269 NA u 
0.0274 NA u 0.0311 NA u 0,0308 NA u 
0.0367 NA u 0.0364 NA u 0.0363 NA u 
0.0294 NA u 0.0306 NA u 0.0307 NA u 

45.3 4.81 43.6 4.51 41.6 4.26 
0.0395 0.0229 J 0.0372 0.0223 J 0.099 0.0238 
0.0153 NA UJ 0.0236 NA Ul 0.0128 NA u 
0.0193 NA UJ 0.0236 NA Ul 0.00903 NA u 

2.12 0.688 0.699 NA u 2.62 0.625 
0.361 NA- ll 0.919 0.365 0.759 NA u 

1.26 0.199 1.27 0.198 1.32 0.204 
1.04 0.171 1.04 0.169 0.974 0.161 
1.25 0.197 1.27 0.197 1.23 0.193 
2.1 0.111 3.68 0.157 2.51 0.119 

0.931 o.l6s 0.965 0.174 0.974 0.169 
o.o73s -o:oJs7 0.0593 0.0334 0.0495 0.0306 

1.04 o.iii 1.12 0.193 1.05 0.18 

RADIOCHEMICAL ANALYSIS 

581301 583301 
902-582301 902-583301 

3228667 REG 3228668 REG 
34506 34506 

Result UNC Val Rcsull UNC Val 

0.1 NA u 0.134 NA u 
0.0233 NA u 0.0262 NA u 
0.0258 NA u 0.0302 NA-· --

_u ___ 

0.0356 NA u 0.0357 "Nx--- -u--
0.0257 NA u 0.0289 NA u 

39.3 4.18 3f3 3.56 
0.0199 O.ot08 0.0495 0.0236 J 

0.00915 NA u 0.014 NA UJ 
0.00372 0.00432 0.014 NA Ul 

2.48 0.71 1.66 0.698 
I 

0.528 NA 1.18 NA u 
1.1J 0.181 

--o··- ·-0.165. ---· 1.08 
0.87 0.148 - 0.837 O.IJS 
1.04 0.169 0.996 0.155 
4.44 0.199 s.71 0.247 

0.919 0.162 0.795 0.15 
0.0451 NA u -o~sii6 -O.oJOii 

1.05 0.178 o.791 ·--o:m ---
---'---
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS) 

+ I\IAIN llltL SEEP 601 I I 
SIIIOI Slllll 

---·~ 

902-SIIIOI 902-Sillll ·-

J0869.D REG J087J.l) REG 
Sl%4194 OSI14194DUPE 

Result Val Result Val 

Volatile Organics Unils 
Acetone UGIL 10 u 10 u 
Acetonitrile UGIL 100 u 100 u 
Acrylonitrile UGIL 100 u tOO u 
Benzene UGIL SUJ S UJ 
Dromodichloromcthanc UGIL S UJ SllJ 
Bromoform UOIL SUJ ---~ liJ 
B~omomctham: UG/l IOUJ 10 UJ 
2-'ffiiianonc UGIL 10 u ---,-0 u 
Carbon Disulfide UGIL SUJ SllJ 
Carbon Tetrachloride UG/L SUJ sur--
Chlorobcnzene UGIL s {JJ s lJJ 
ciiiorodibromomethane UGIL ---.s UJ ___ ---.s U_J ___ 

Chloroethane UO/l 10 u 10 u 
Chloroform UGIL S UJ SUJ 
Chloromethane UGIL 10 u tO u 
1,1-Dichloroethane UO/L S UJ SUJ 
t,2-Dichloroethane UG/L S UJ S UJ 
t,I-Dichloroethenc UO!L .SUJ S UJ 
1,2-Dicbloroethenc UGIL S UJ S UJ 
1,2-Dichloropropanc UG!L S UJ .SUJ 
cis-t,3-Dichloropropenc UGIL SUJ .SUJ 
trans-1,3-Dichloropropenc UGIL .SUJ S UJ 
1,2-Diethylbentene UG/L 5 UJ S UJ 
Ethylbenzene llG/L SUJ SUJ 
llexane llO!L 10 u to u 
2-llexanonc UGIL 10 lJ IOU 
lodometbane UO/l 10 lJ 10 u 
4-Methyl-2-~ntanone UG!L 10 u 10 u 
Methylene Chloride UGIL 10 u 10 u 
Styrene UGIL SUJ SUJ 
1,1,2,2· Tetrachloroethane UGIL .S UJ S UJ 
Tclrachloroctbene UGIL IS 17 
Toluene UGIL S UJ .S UJ 
1,1,1· Trichloroethane UGIL s UJ S UI 
1,1,2· Trichloroethane UGIL SUJ SUJ 
Trichloroethcne UGIL ~J 61 
Trichlorotrilluoroethanc UGIL SUI 5 UJ 
Vinyl Acetate UGIL 10 u 10 u 
Vinyl Chloride UGIL 10 u 10 u 
.Xylene, Total UGIL S UJ S UJ --
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+ lilA IN JIJU, SEEP 601 

Semi-volatile Organics 
Accnarhthcne 
Accnaphthylcne 
i\~thraccnc _____ 

n;;;iO(a iiiiiti;rnc-c-;-i;:--

Dcnzo(a)pyrene 
Bcnzo(b )n uoranlhcne 
Dcnzo(g,h,i)perylcne 
Dcnzo(k)nuoranthcne 
Benzoic Acid 
Benzyl Alcohol 
2-Bcnzyi-4-Chlorophenol 
bis(2-Chlorocthoxy)mcthanc 
bis(2-Chlorocthyl}cthcr 
bis(2-Ethylhcxyi}Phthalate 
4-Bromophenyi:Phenylcther 
Dutylbcnzylphthalate 
Carbazole 
~-Chloro-3-mcthylphcnol 

4-Chloroanilinc 
2:Ciiioronaphthalenc 
:khiiiriijiiiciior-----

4-Chlorophenyl-phcnylcthcr 
Chryscne 
Di-n-butyl phthalate 
Di-n-octylphthalate 
Dibenzo(a,h)anthracene 
Dibenzofuran 
1,2-Dichlorobcnzcne 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
2, 4-Dichlorophenol 
Diethylphthalate 
2,4-Dimethylphenol 
Dimethyl!!hthalate 
~!~~Dinltro:2-IJ!ethylphcnol 
~~-Dinitrophenol 
2,4-Dinilrololuene 

2,6-Dinilrotoluene 

Fluoranlhene 

Fluorene 
llexachlorobenzene 
llexachlorobutadiene 
llexachlorocyclopentadiene 
llexachloroethane 

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

I I + MAIN IJJLL SEEP 601 I 
SIIIOI Sll Ill SIIIOI Slllll 

902-SI I 101 902-SIIIll 90Z-Si~ --9ti2:sml-~--

AJ30127J~D REG AI401274.D REG All0127J.D llEG AI40ii74FitEG 
5124/94 05124/94DUPE 5124/94 OS/l4/941HIPE 

Result Val Result · Val Result Val Result Vul 

Units 
UGIL 10 iJ I ou 
UG/L ---lo lJ 10 u 
UG/L Iii !I 10 u 

---uGil ---iii u--- --iii u--
UGIL 10 u 10 u 

Semi-volatile Organics Unit• 
2-Methylrhenol UGIL 10 lJ ---1-0 ~-,---

4-Methylphenol UG/1. 10 u "iii u--
N-Nitroso-di-n-rro12:lamine UG/1. ---Iii u-- ----iii rr---
N-Nitrosodiphenylamine -miii:-- --iii 

ii' _______ 
----iii 

iT ______ 

Naphthalene UG/L 10 u--- ---iii u---
UO/L 10 u 10 u 2-Nitroaniline UGIL 25 u 25 u 
UGIL 10 lJ 10 u 3-Nitroaniline UGIL 25 ir is u 
UO/L 10 u 10 u 4-Nitroaniline UG/L 25 u 25 u 
UO/L I J I J Nitrobenzene UG/L 10 u 10 u 
UO/L 10 u 10 u 2-Nitrophenol UG/L 10 u 10 u ' 

UOIL 10 u 10 u 4-Nitrophenol UG/L 25 u 25 u 
UO/L 10 u 10 u 
UOIL 10 u 10 u 

2,2'-oxybis( I -Chloropropane) UGIL 10 u ~QU 
Pentachlorophenol UG/L is u 25 u 

UG/L 10 u 2 J Phenanthrene UG/L 10 u 10 u 
UG/L 10 u 10 u Phenol UG/L 10 u 10 u 
UOIL 10 u 10 u Pyrene UG/L 10 u 10 u 
UG/L 10 u 10 u I ,2,4-Trichlorobenzene UG/L 10 u 10 u 
liO/L Iii U 10 u 2,4,5-Trichlorophenol UG/L 25 II 2s u 
IJG/L Iii iJ IO_U __ 

U0/1. 10 il 10 u 
-lJ{j/1. --iii iT ____ ---10 u---

r-~-UO/L 10 u 10 u 

---- ---------- ---
2,4,6-Trichlorophenol UG/L 12 !-' _______ IQ !_! ___ 
~ntalively ~~~!ilied Compounds ________ ]_ ·---- ------···· ~ ------·-· 

UG/L 10 u 10 u 
UG/L 10 u 10 u 
UG/L iii u 10 u 
UGIL 10 u 10 u 
UO/L 10 u 10 u 
UOIL 10 u 10 u 
UG/L Iii U 10 u 
UO/L 10 u 10 u 
UG/L 10 u 10 u 
UGIL 10 u 10 u 
UG/L 10 ll 10 u 
UG/L 10 u 10 u 
UG/L 10 !I 10 u 
UG/L 2SU ... 25 u 
UG/L 2s u 2s u 
UG/L 10 u 10 u 
UG/L 10 0 10 u 
UGIL 10 u 10 u 
UG/L IOU 10 u 
UGIL iii u 10 u 
UGIL 10 u 10 u 
UGIL 10 u 10 u 
UG/L 10 u 10 u 
-- - .. _ .. 

II\ rr 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS) 

+r i\i;\IN IIlLI. SEEP 601 I 
SlllOI Slllll 

!101-SIIIOI 901-SIIIII 
35717·01 REG 35717-0l REG 

5114/94 0Sil4/94DUPE 
Retult Val Result Val 

Petlicldes and PCBs Unils 
Aldrin UOIL 0.01 u 0.01 u 
alpha-BIIC UOIL 0.01 u 0.01 u 
alpha-Chlordane UG/1. 0.01 u 0.01 u 
Aroclor 1232 UG/L 0.2 u 0.2 u---
Aroclor-1016 UGIL 0.2 u 0.2 u 
Aroclor-1221 UG/L 0.4 u 0.4 u 
Aroclor-1242 llGIL 0.2 u 0.2 u 
Aroclor-1248 UG/L 0.2 u 0.2 u 
Aroclor-1254 UG/L 0.2 u 0.2 u 
i\;;;Cj;;;: i26ii llG/L 0.2 u o.2 u---
bc:ta-ii'iic UG/L 0.01 u--- -o:GI u---
4,4'-000 UG/L 0.02 u 0.02 u 
4,4'-0DE UG/L 0.02 u 0.02 u 
4,4'-DDT UO/L 0.02 u 0.02 u 
dclta-BHC UG/L 0.01 u 0.01 u 
Dieldrin UG/L 0.02 u 0.02 u 
Endosulfan I _ UGIL 0.01 u 0.01 u 
Endosulfan II UGIL 0.02 u 0.02 u 
Endosulfan Sulfate UG/L 0.02 u 0.02 u 
Endrin UG/L 0.01 u 0.01 u 
Endrin Aldeh}'dc UG/L 0.02 u 0.02 u 
Endrin Ketone· UGIL 0.02 u 0.02 u 
igamma-BHC (Lindane) UGIL 0.01 u 0,01 u 
gamma-Chlordane UG/L 0.01 u 0.01 u 
Heptachlor UG/L 0.01 u 0.01 u 
~~rtac~!or E~xide llG/L 0,01 u . 0.01 u 
(1.(1'-Mcthoxychlor UG/1. 0.1 u o.i u---
Toxa(!hcnc UG/L I u------. u 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS) 

MAIN Jlll.L S~EP 601 I ~ ••1AIN IJJLL SEEP 601 I 
511101 Slllll SJIIOI Sl II II 

902-siT101 902-S11111 902-SI 1101 902-5111 II 
3573101 REG 3573102 REG 3573001 REG 3573002 REG 

5124/94 05124/94DUPE 5124/94 05/24/94UUPE 
Result Val Result Val Result Val Result Val 

Jnor!!anics Units Dissolved lnorganlcs Units 
Aluminum UOIL 81.S 88.7 Aluminum UGIL 20.3 u 20.3 ll 
Antimony UOIL 3.1 lJ 3.1 u 
Arsenic UG/L 4J u 4.3 u 

Antimony UG/L 3.1 u fi o---
Arsenic IJG/L 45 ll 4.3 u---

llnrium UG/L ---7i 71.1 llarium UG/L 60.1 ---65:8 
Deryllium UG/L 0.55 0.5 u 
fiisniuth II GIL ~~iitl 136 lJ 

Deryllium UG/L ---.. 7 i,---- ----n ir--
Bismuth UG/L -m -Nit -----· 

Cadmium UG/L ·---i3 iJ 2.3 u-- Cadmium llG/L --TJ .-,--.. --·-2.3 u----· 
Calcium UG/L 170000 171000 Calcium UG/L 156244 165679 ---· 
Chromium UG/L 7.9 u 7.9 u Chromium UG/L 9.1 u 9.1 u 
Cobalt UG/L 6.5 u 6.5 u 
Copper UG/L 4.6 u 4.6 u 

Cobalt UG~~ 3.1 u 3.1 lJ 
Collpcr UG/L --2-.7U 2.7 u--

Cyanide UG/L 10 u 10 u Ganide UG/L NR NR 
Iron UG/L 598 J 1910 J Iron UG/L 15.6 ll 15.6 -u--
Lead UG/L 2.8 ll 2.8 u Lead UG/L 2.8 u ---2:8 i-,--
Magnesium UG/L 44400 44700 Magnesium UG/L 38705 41108 
Manganese UGIL 30.8 38 Manganese UG/L 19.6 21.4 
Mercury UG/L 0.2 u 0.2 u Mercury UG/L 0.2 u 0.2 u 
Nickel UG/L 8.T II 8.1 u Nickel UG/L NR NR 
ii0ia5s1iim -------- -UG/L --29sci ----· --3160 --- l'~tnssium·-· . ·-m.iiL ---2857--- ·--·3i9Tt ----

Selenium UG/L 4.6 II 4.6 u Selenium UG/L NR ---- -·-Nii -----
sil~--- --UGtl. ---;rs u---- --;uu 
Sodium UG/L 197000 

----
199000 

~~r 
IJGIL ---2.8 ~-- - --2.8 _ll ___ 

Sodium tioiL --N·R ---·- ------NR -------; 
lhalii~;n· II GIL ---3.6 iJ 3.6 II 
vanadium - -lfuT --4.9 u--- --4-.9U 

Zinc UG/L 11.6 ll 6.3 u 

Tim Ilium nan.- ---4.9 rr-- ---·-n i-, ----· 
Vanadium ·------ ·--umL"-- ------;u u----·-- --------4:7 u·- j 

Zinc uatL 2.5 u--· --n _u ___ 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS) 

+ J\1,\iN llll.L SEEP 601 

511101 511111 --···- -- 902-511101 902-SIIIII 
0357290001SA REG 0357290002SA REG 

5114/94 05/14/94DUPE 
llesult Val Result Val 

Anions Unlls 
I 

Ammonia as N MOIL 0.1 u 0.1 [] 

Chloride MOIL 360 373 I 
Fluoride MOIL 0.17 0.17 

_j Nitrotc/Nitrite (N0l/N02·N) MOIL 7.) J 14.9 J 

Sulfate MOIL 87jJ 97jJ I 

,. 
SIIIOI Sill II 

901-SI1101 902-SII111 
OJ57l90001SA REG OJ57l90001SA REG 

5114/94 05124/94DUPE 
Result Val Result Val ---- -- ---- ----

i\lilcclloneous Units 
Alkalinity, Total as CaCOl at MOIL 342 341 
l'hosphorus, Total asP MOIL 0.05 u 0.05 0 
Total Dissolved Solids MOIL IOC>U lil:io 
Total Kjeldahl Nitrogen as N MOIL 0.> u u.s u 
Total Suspended Solids MOIL 2 u 2.8 J 
Total Organic Carbon MOIL 1.6 I. IS I 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS) 

+. MAIN IIlLI, SEEP 601 I I 
SIIIOI Sill II 

901-SIIIOI 901-SIIIII 
Ol57190001SA REG Ol57190002SA REG 

5124/94 05/l4/94DUPE 
Resull Val Resull Vnl 

EXPLOSIVES Units.' 
2-Amino-4,6-dinitrotoluene UGIL O.OJS UJ 0.035 UJ 
1,3-Dinilrobenzene UGII.. 0.11 UJ 0.11 UJ . 
2:;i:Dinilrotoluene UGIL 0.02 UJ 0.02 ii-J --

2:6-Dinitrololuene UG/1.. 0.31 UJ 0.31 -UJ--· 

HMX UG/1.. 0.8 UJ 0.8 UJ 
Nitrobenzene UGIL 0.25 UJ 0.25 UJ 
PETN UGIL I UJ IUJ 
RDX UG/L 0.84 UJ 0.84 UJ 
TETRYI.. UG/1.. 0.8 UJ 0.8 UJ 
1,3,5-Trinitrobcnzcnc UG/1.. 0.26 UJ 0.26 UJ 
2,4,6-Trinitrotolucne UGIL 0.11 UJ 0.11 UJ 
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Radiologlul Unlls 
Am-241 PC IlL 
Di-207 PCl/L 
Di-210m PCl/L 
Co-60 PCl/L 
Cs-137 PCUL 
K-40 PC IlL 
Pu-238 - PCI/L 
Pu-ii91240 PCI/L 
rU-242 PCI/L ii0-226 ________ 

PCI/L sr.9u····· ------ PCI/L 
·(j;:fiil----··----- ·-rem. 
1i;:21o--·· ---------- --Pci/L 
i j;.232 ····· -· ____ ,. . ·- --·--- ... rciii::-
'i'ritium -I'CIIL 
U-234 PCJIL 
U-235 PC IlL 
U-238 PCUL 

• . ~ i ~:: • ~' . :c.:. • .,. ~ .i ; ~ "- .. . : : :.t ! 

APPENDIX E.3 MAIN HILL SEEPS SdiL INVESTIGATION (WATERS) 

I I I +. MAIN IIILL SEEP 601 
SIIIOl Sit Ill · -- .. --.. 9o2:smoa .. · · ... - · · · .. __ · -·-902:S iii i r-------- ........................ ···-··-···-·· ........ , . 

lli8Sli~-- 3118514 REG 
5124/94 OS/24/94DUPE 

Resull UNC Val Resull UNC Val 

Rads, Dissolved I! nils 
9.48E-Ol NA UJ 7.92E-Ol NA UJ Am-241 PCUL 
3.29E+OO NA u 4.97E+OO NA u Di-207 PC IlL 
4.09E+OO NA u 6.24E+OO NA u Di-210m PCUL 
3.73E+OO NA u 6.17E+OO NA u Co-60 PC IlL 
3.66E+OO NA u S.4SE+OO NA u Cs-137 PCI/L 
3.S6E+OI NA u S.IOE+OI NA u K-40 PC IlL 
1.87E+OO 4.83E-OI 2.08E+OO 4.97E-OI Pu-238 PC IlL 
6.03E-02 NA u 2.02E-OI NA u Pu-239/240 PC IlL 
I.IIE-01 I.OIE-01 1.60E-OI NA u Pu-242 PCI/L 

3.71E+OO 4.64E-OI 3.46E+OO 4.62E-01 Ra-226 PCI/L 
4.24E-+OI 2.08E+OO ·4.17E+OI 2.09E+OO Sr-90 rem.-· 
3.40E-OI Ni\-- lJ 3.48E-O( ~-

_LJ ___ 

Th-228 PCI/L 
UJE-Oi '"ffiE-Oj' ---·-· -s.siiE-oi 2.64E-01 Th-230 -I'CI/1::-
·DsE:oi "J:27E-Ol "2:47E-OI 

NA ___ _ll ___ 
lh-232 -- -PCI/L--

S.S3E+OS 1.97E+03 
-----

S.S2E+OS -1.97E+03 Tritium PCI/L 
5.91E+OI 7.5SE+OO 6.71E+OI 8.46E+OO U-234 PCI/L 
1.19E-OI 9.84E-02 S.27E-02 NA u U-23S PCI/L 
6.73E-OI 2.58E-OI I.OSE+OO 3.23E-01 U-238 PC IlL 

RADIOCHEMICAL ANALYSIS 

I .. __ :=! _ _!_-= 
SIIIOI Sill II 

······ · -.... !.iiii:smoi - .. · .... 9iii:Sii j'jj ... 
3118523 RE~-- --JllBSl{REG ___ 

34478 OS/24/94DIJPE 
Resull UNC Val Resull lJNC Val 

I 

0.532 NA UJ 1.08 NA lJJ 
3.16 NA u 3.01 NA u 
4.01 NA u 3.91 NA u 
3.76 NA u 3.5 NA lJ 
3.SI NA u 3.3 NA lJ 
199 88.1 31.4 NA u 
l.SS 0.492 I.S2 0.441 

0.0726 NA u---- --0.0616 ~ ,-,--
0.107 0.108 ·-o.m ·-o:m ---· 

1.62 --0.327 
___ , 

--r:n --o.3I7 
--4l.S --2.11 -----··· ____ ..... 46 ----f.H 

0.332 ~- u-·----.. - -(;}64 'Ni\ ____ iT ______ 

--0.359 ·tJ.Tis ---······ -·--o.m --o:f<is 
--o:2o3 -~- rr·------ ---"ii]iiS 'NI\ ____ jj" ------

-S63ooo --2oTo ""'568iiiiii --"RiO 
66.9 8.96 62.7 ~~! 
8.25 1.45 0.21J 0.142 
6.S8 1.23 I 0.31 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS) 

+ ~;\IN lULL SEEP 602 T 
S21101 ... 

902-Sll 101 
J0876.D REG 

5126/94 
Result Val 

Volatile Organics Unils 
Acetone UOIL 10 u 
Acetonitrile UG/L 100 u 
Acrylonitrile UG/L 100 u 
Oenzene UOIL S UJ 
Oromodichloromethanc UGIL 2 J 
Bromoform UO/L 2 J 
Bromomethane UG/L 10 UJ 
2-Butanone UGIL 10 u 
Carbon Disulfide UGIL S UJ 
Carbon Tetrachloride UG/L S UJ 
Chlorobenzene UO/L SUJ 
Chlorodibromomethane UG/L 3 J 
Chlorocthane UGII. 10 u---
ciiioroform UG/L ---. J---

Chloromethane UGIL 10 u 
I, 1-Dichloroethane UO/L S UJ 
1,2-Dichloroethane UOIL SUJ 
i ,1-llichloroethene UGII. I J 
u:okiiloroethene UO/L ··---3 j--· 

!;~~hloroeroeane UG/L SUJ 
~!~!:3-Dichloroero~ne iJGIL SIJJ 
trans-1,3-Dichloroeropene UG/L su:;--
1,2-Diethylbenzene UO/L S UJ 
Ethylbenzene UGIL SUJ 
Hexane UGIL 10 u 
2-llexanone UG/L 10 u 
lodomethane UG/L 10 u 
4-Methyl-2-pentanone UG/L 10 u 
Methylene Chloride UO/L 10 u 
Styrene UOIL S UJ 
T, I ,2,2-Tetrachloroethane UOIL SUJ 
Tetrachloroethene UO/L SUJ 
Toluene UG/L S UJ 
I, 1,1-Trichloroethane UGIL S UJ 
1,1,2-Trichloroethane UG/L S UJ 
frichlorocthene UG/L 6 J 
Trichlorolrinuoroethane UG/L SUJ 
~!~¥.~Acetate UGIL 10 u 
Vinyl Chloride UGIL ---.ii D---
Xylene. Toial UG/L S UJ 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS) 

~lKIA"iN-ifiii:-su:r 601 ---·-r~== 
~ MAIN 1111.1. SH:r 6111 

S211111· -·--·--------- ---· -;iii=-siliiiT- ·----------- -----
AI50127S.U UEG 

sn6i94--
·---1--;:----- ·-----

nc~nll \'nl ··-··------------ ------·- ····----- -- ----
Seml-volalile Organics Unils -- ··--- Seml-volalile Organics Unlls 
Acenophlhene UGIL 10 lJ 2-Methyliihenol UGIL 
Acenaphlhylene UGIL 10 IJ 
Anlhracene UG/L 10 u---

4-Meth~l~henol IJG/L 
N-Nitroso-di-n-llropylamine UG/L 

Benzo(a)anthrocene UG/L 10 u N-Nitrosodiphenylamine UG/L 
Benzo(a)pyrene UGIL 10 u Naphthalene UG/L 
Benzo(b)Ouoranthene UG/L 10 u 2-Nitroaniline lJGIL 
Benzo(g,h,i)pcrylene UGIL 10 u 3-Nitroaniline UGIL 
Benzo(k)Ouoranthene UGIL 10 u 4-Nitroaniline UG/L 
Benzoic Acid UGIL I J Nitrobenzene UGIL 
Uenzyl Alcohol UG/L 10 u--- 2-Nitrophenol UG/L 
2-Benzyi-4-Chlorophenol UG/L 10 ll 4-Nitrophenol lJG/L 
bis(2:Chloroethoxy)melhone UG/L 10 ll 
his(2-Chloroethyl)clher UG/1. 10 ll--

bis(2-Ethylhexyl)phlhalale UG/L ---10 l-,---

2,2'-oxybis( 1-Chloropropane) UG/L 
renlachloroehenol UG/L 
l'henanlhrcne UG/L 

4-Bromophenyl-phenylelhcr UGIL iii u Phenol UG/L 
Butylbcnzylphlhalate UG/L Iii u Pvrene UG/L 
Carbazole UGIL 10 u 1,2,4-Trichlorobcnzene UG/L 
4-Chloro-3-mcthylphenol UG/L 10 u 2, 4,S-Trichlorophcnol UG/L 
4-Chlorooniline UG/L 10 u 2,4,6-Trichlorollhcnol UG/L 
2-Chloronaphlhalenc UG/L 10 u TenlalivelYJdcnlilicd Compounds 
2-Chlorophenol UGIL 10 u 
4-Chlorophenyl-phenylcther UGIL 10 u 
Chrysene UGIL 10 u 
Di-n-butylphtholate UGIL 2 J 
Di-n-octylphthalate UG/L 10 u 
Dibcnzo(o,h)anthrocene UG/L IOIT-
Dibcnzofuran UGIL 10 u 
1,2-Dichlorobcnzenc UG/L Iii U 
J,J-Dichlorobcnzcnc UGIL 10 u 
i .4~Dichlorobenzenc UG/1. 1ii u 
j,J'-Dfchlorobenzidine UGIL 

IOU ___ 

2,4-Dichlorophenol UG/L 10 u 
Dicthylphthalate UG/L 10 u 
2,4-Dimethrlphenol UGIL 10 u 
Dimcthylphthalate UO/L 10 u 
4,6-Dinilro-2-methyii)henol UGIL 2S U 
2.4-Dinitrophenol UGIL 2S U 
2,4-Dinitrololucne UOIL 10 u 
2,6-Dinilrotoluene UGIL 10 u 
Fluoranthenc UGIL 10 u 
Fluorene UG/L 10 u 
Hexachlorobcnzene UGIL 10 u 
Hexachlorobutadiene UO/L 10 u 
lfexachlorocyciOiiCntadiene UOIL 10 lJ --llcxachloroethane UGIL 10 u 
Jndcno( 1,2,3-c,d)pyrene UO/L 10 lJ 
Jsophorone UGIL 10 u 
~-M•Ih\'IMnhlh,lrn~ llf111. iii n--

r-
521101 

·-9ti2:SiiTiii-

~~75.URF.G 
5/26/94 ---.-.--· Rcsull \'al ---------

10 u IOU ___ 

10 u 1ii_u __ 

10 u 
2S U 
2S U 
25 u 
10 u IO_U ___ 

25 u 
10 u---
2S u 
10 -lJ--

10 u 
10 u 
10 u 
2S U 
10 IJ 
iT 
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APPENDIX E.J MAIN HILL SEEPS SOIL INVESTIGATION (WATERS) 

+ MAIN IIlLI.. SEEP 601 I 
SZIIOI -90Z·S21101 

35727-05 REG 
5126/94 

Result Val 

Pesticides and PCBs Units 
Aldrin UGIL 0.01 u 
alpha-UIIC UG/L 0.01 u 
alpha-Chlordane UGIL 0.01 u 
Aroclor 1232 UG/L 0.2 u 
Aroclor·l 0 16 UGIL 0.2 u 
A roclor-1221 UG/L 0.4 u 
Aroclor-1242 UG/L 0.2 u 
Aroclor-1248 UGIL 0.2 u 
Aroclor-12S4 UGIL 0.2 u 
Aroclor-1260 UO/L 0.2 u 
bcta-BHC UGIL 0,01 u 
4,4'-DDD UGIL 0.02 u 
4,4'·DDE UG/L 0.02 u 
4,4'-DDT UGIL 0.02 u 
della-BHC UGIL 0.01 u 
Dieldrin UOIL 0.02 u 
Endosulfan I UGIL 0,01 u 
Endosulfan II llOIL 0.02 u 
Endosulfan Sulfate UG/L 0.02 u 
Endrin UG/L 0,01 u 
Endrin Aldehyde UGIL 0.02 u 
Endrin Ketone UGIL 0.02 u 
gamma-DIJC (Lindane) UG/L 0,01 u 
jiiiiilma·Chlordane IJG/1.. --ii:iii :r-·-1 
Hejllachlor UG/L 0.01 
llcptachlor Epoxide UGIL 0,01 u 
lr.p'-Mcthoxychlor UG/L 0.1 u 
Toxaphene UGIL IU 
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+ I\IAIN IIII.L SEEP 601 

·-·-----

-
lnor!!anics 
Aluminum 
Anlimony 
Arsenic 
Darium 
~eryllium 
Dismulh 
Cadmium 
Calcium 
Chromium 
Coball 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 

~!nc 

. ·'h.'" 
APPENDIX E.3 MAIN HILL SEEPS soli:.INJe§riGATION (WATERS) 

I 
5211111 

901-sifiol-
357JIOf~fG-

5/16/94 
Resull \'nl ----

-· UniU 
UGIL 304 
UGIL 3.1 u 
UGIL 4.3 u 
UG/L 183 
UG/L o.S u 
UG/L 60.4 u 
UGIL 2.3 u 
UG/L 34100 
UGIL 7.9 u 
UG/L 6.5 u 
UG/L 69.2 u 
UG/L 10 u 
UG/L 1170 J 
UGIL 2.8 ir-
UG/L 7400 
UG/L 18.7 
UG/L 0.2 u 
UGIL 8.1 u 
UG/L 2520 
UG/L 4.6 u 
UO/L 4.8 u 
UOIL ~00 
UOIL - 3.6 u 
UO/L 4.9 u 
UG/L 18.6!!_ 

+ 

-

MAIN IIlLI. SEEP 602 I 
SlliOJ 

902-S21101 
J57JOOJ-~ 

5126/94 
Resull Vol 

Dissolved lnorgnnics lJnils ---· 
Aluminum UGIL 32.7 
Anlimony UG/L 3.1 U 
Arsenic UGIL 4.3 U 
Darium UG/L 15:.:.7:!.::.. __ _ 

Beryllium UG/L 1.7 U 
Bismuth UG/L NR 
Cadmium UGIL 2.3 U 
Calcium UGIL 31800 
Chromium UGIL 9.1 U 
Coball UG/L 3.1 U 
Copper UGIL 55.4 
Cyanide UG/L NR 

Iron UG/L _ __:6:,:1,~.6:1,..,.---
Lead UGIL 2.8 U 
Magnesium UGIL 6770 
Manganese UG/L ----,6"".2=1-:-u:----
Mercury UG/L 0.2 U 
Nickel UOIL NR 
Polassium UGIL 2340 
Selenium UG/L NR 
Silver UG/L 3.2 J 
Sodium UGIL NR 
Thallium UGIL 8.2 ~u---< 
Vanadium UG/L ---4-.7 U 

Zinc _ UG/L _ -~'U _ 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS) 

'~ ,\j:\-iNlliLI.. SEEP 601 

f-.---· 

Anions Units 
Ammonia as N MOIL 
ciiioiide MOIL 
Fluoride MOIL 
Nitrate/Nitrite (N03/N02-N) MOIL 
Sulfate MOIL 

·-

1\liscellaneous Units 

SliiOJ 
902-S2110J 

Ol5729000lSA REG 
5n6/94 

Result Val 

lf.T ,u-
:m 

0.17 ·-
1.4 

79.2 J 
---

SlllOJ 
902-521101 

OJ5729000JSA REG 
5126/94 

Result Val 

Alkalinity, Total as CaCOJ at MOIL JN 
Phosphorus, Total asP MOIL 0:078 
Total Dissolved Solids MOIL 1020 

'!'~!~~ Kjeldnhl Nitro~~~-~ lJ3 ~--
-~~~Suspended Solids MG/L ~~----. 
Tntnl Organic Cnrbon M0/1. T.B -· 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS) 

!_~ 

111"" MAIN IIlLI. SEEP 602 I J 

lladiologlcal llnils 

S11101 
901-SltiOI 

31t9708 REG 
5126/94 

Result UNC Vnl 

Am-241 PCIIL 7.96E-Ol NA UJ 
Di-207 PCIIL 3.27E+OO NA U 
Di-210m PCIIL 3.55E+OO NA U 
Co-60 PCUL 4.06E+OO NA U 
Cs-137 PCliL 3.49E+OO NA U 
K-40 PCI/L 1.30E+02 5.14E+Ol 
Pu-238 PCliL S.79E-OI 2.9SE-Ol 
Pu-2391240 PCtll. 2.03E-Ol NA U 
Pu-242 PCIII. 7.47E-02 NA U 
Ra-226 PCIIL 1.68E+OO NA U 
Sr-90 PCIIL 2.49E+OO NA U 
Th-228 PCIII. 4.33E-Ol NA U 
Th-230 PCIIL 4.41E-01 2.32E-Ol 
:i'h-232 PCIIL 1.91E-Ol NA U 
Tritium PCIIL 1.69E+04 4.96E+02 
U-234 I'CIIL . 9.65E-Ol 3.S7E-Ol 
ff.i)S I'CIIL 2.16E-Of NA 

1""u=----
jj:i)a· rci/L "T26E-Ol T94E-0T -------------·--·---- --------· ------------

·~ MAIN IIILL SEEP 601 

Rads, Dissolved 
Am-241 
Bi-207 
Di-210m 
Co-60 
Cs-137 
K-40 
Pu-238 
Pu-2391240 
Pu·242 
Ra-226 
Sr-90 
Th-228 
Th-230 
Th-232 
Tritium 
U-234 
U-235 
U-238 

RADJocliEMICAL ANALYSIS 

llnils 
PC IlL 
PC IlL 
PCl/L 
PC IlL 
PCliL 
PC IlL 
PC IlL 
PC IlL 
PC IlL 
PC IlL 
PC IlL 
PC IlL 
PC tiL 
PC IlL 
PC IlL 
PCI/L 
I'CIIL 
I'Ctll. 

I I 
S11101 

901-S1t tot 
3lt9708 REG 

34480 
Result UNC Val 

1.19 NA UJ 
3.6 NA u 

4.29 NA u 
4.29 NA u 
3.91 NA u 
84.8 NA u 

0.581 0.281 
0.0685 NA u 
0.186 NA u 
0.454 NA u 

3.41 1.01 
0.482 NA u 
0.239 0.183 
0.252 NA u 
5240 332 .. 

0.435 0.246 
0.201 NA U 

I 
o.462 --o.288 ' ------- -----· 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS) 

;* 'MAIN 1111.1. SEEP 607 l 
571101 

902-571101 
Jlll5.D REG 

6/14/94 
Result Val 

\'olntile Organics Unils 
Ace lone UGIL 10 ll 
Acclo~ilrile UG/L 100 u---
Acrylonitrile UGIL 100 UJ 
Benzene UG/L S UJ 
Dromodichloromelhane UGIL SUJ 
Bromoform UGIL S UJ 
Bromomelhane UGIL 10 u 
2-Bulanone UGIL 10 u 
Carbon Disulfide UG/L S UJ 
Carbon Tetrachloride UG/L SUJ 
Chlorobenzcne UGIL SUJ 
Chlorodibromomethane UOIL S UJ 
Chlorocthane UGIL 10 u 
Chloroform UG/L S UJ 
Chloromethane UG/L 10 u 
i ,1-0ichlorocthane UG/L S-UJ--

ij:i5lchloroethane llG/L s IJJ 
i ,I:OiChloroethcnc UG/1. s iJ-J--

i ;i:JiiCiiioroethene -li0/1. ·---2 j---

! ::z:i5lciiiiiroero~ane iJ(j/["" ---s iJj ___ 

cis-1,3-Dichloroeropenc UG/L SUJ 
trans-1,3-Dichloropropenc UG/L 

s uJ ___ 

1.2-Dicrhylbcnzcnc UG/L SUJ 
Ethylbcnzenc UG/L s UJ 
iiexunc llG/1. ---.0 u 
i:U.:XB'nonc UO/L ·--1-0 l-,--
lodomcthane UGIL --w u 
4-Methyl-2-~ntanone UG/L 10 u 
Methylene Chloride UG/L 6 UJ 
Styrene UGIL S UJ I 

1.1.2.2-Tetrachloroethane UG/L S UJ 
Telrachloroethene UG/L S UJ 

Toluene UGIL 5 UJ 
1,1,1-Trichloroethane UG/L S UJ 
i: 1,2-Trichloroethane UG/L S UJ 
Yrichlorocthcne lJG/L 4 J 
"i"richlorotrinuoroethane UG/L ----s u,--

I 

I Vinyl Acetate lJG/1. 10 u 
Vinyl Chloride UG/L 10 u 
Xylene, Tolal 

----
UGIL 5 UJ 
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-----

Seml·volnlile Or~anics 
Acenaphthene 
~=~~~~!!!!!¥':!!:. _______ 
Anthracene 
iienzo(a)aniiu~---
llenzo(a)pyrenc 
Benzo(b )fluoranthene 
!!cnzo( g,h,i}perylcnc 
Denzo(k)fluornnlhenc 
Benzoic Ac:id 
Benzyl Alcohol 
2-Dcnzyi-4-Chlorotihenol 
bis(2-Chloroethoxy)mcthane 
bis(2-Chlorocthyl)ether 
bis(2-Ethylhexyl )nhlhalalc 
.f.Bromo~henyl-phenylether 
~~ylhen!~Phlhnl!!!!:_ __ 
Carbawle 
~9!1oro-3-methylphenol 
4-Chloronniline 
2:Ciii~miii\i;hthalcnc 
~:~~!~~iili~;~r-----
4-Chlorophcnyl-pllenylcthcr Chrysene _______ 

l>i-n-hutyl~hthalntc 

Di-n-octylphthalatc 
Dibenzo( a,h )anthracene 
Dibenzofuran 
1,2·Dichlorobenzene 
i:J-Dichlorobcnzene 
i,4-Dichlorobcnzene 
3,3'·Dichlorobenzidine 
2,4-Dichlorophenol· 
Diethylphthalate 
2,4-Ilimelhylphenol 

~!T.!:!.!!l!P_!!!~alate 
11t!!!!!!!~~~:methyl~henol 
2,4-llinilrophcnol 
f.4:miififfiltiiiieiie ____ 

12:6-Dinitrotoiuene ---
!Fiuoranthene 
iFiuorene 
lllcxachlorobcnzcnc 
Hcxaehlorobuladiene 
I lcxachlorocyclopentadicnc 
Jlexachlorocthanc 
lndeno( I, 2,l·c.d)pyrene 
lso~orone 
., ~i!,..tl.t•ly;,.."hth.,t ... ,,. 

APPENDix E.3 .AAiN i-i1LL seEPs [oiL iNve§liGATION (WATERs) :. 
I MAIN liiLL SEEP 607 I 

S71101 ' 571101 
9oz-s1~ '----;iji::'§j~ 

REG ltEG--

6/14194 6114194 
Resull Val Resull Val 

---- ----
II nils 
UGII. 10 ,,---
UGIL 10 l-,---
UG/1. 10 \J 

-UGIL --~iii u---
UGII. Iii u 

Semi-volalile OrgnniCJ llnils 
2·Methylphenol UGII. JOIU 
~:~cthr!~heno! _______ IIG/1. 10 IH-----~ N-Nitroso-di-n-~rn:laminc . ---Tiillt ---Iii 
N-Nilrosodiphenylamine uciiL ---,ij 

if ____ 

Naphthalene LJG/L 10 u 
UGII. fij u 2-Nilroaniline UGII. 2S U 
UGII. 10 u 3-Nilroaniline UG/L 25 u 
UG/L 10 o-- 4- NllrOaii'iil ne UG/L ---2s u---
UG/L sou Nitrobenzene UGII. 10 u 
UGII. 10 u 
UGIL 10 u 
UG/L 10 u 

2-Nitrollhenol UG/l 10 u I 4-Nilrophenol UGII. 25 u I 
2,2'-oxybis{l-Cbloropropanc) UGIL 10 tl 

' UG/L 10 u Pentachlorophenol UG/L 25 u 
UG/l 10 u Phenanthrene UGIL 10 u 
UG/L 10 u Phenol UG/L 10 u 
liGIL 

IOU ___ 

llO/L IOU--
Pyrcne tiG/1. 10 ii--
1,2,4-Trichlorobenzcnc UG/L ---10 u·----

UGIL j(i u 
IJG/L 10 IU 
UGIL --iii Ill 
t~ ---io IH-------·-umr- -------w 
-uGil ---w u---

i,4,S-Trichloro~:henol UG/1. ---25 o--
2,4,6-Trichlorophcnol UG/L 10 u---
Ten!ativelr_!~n.!_!TI~ Cmnpoun!!!__ ---- --9 

-·--- ----·- ---· 

UGIL Hi u----
UGiL --,0 u---

-:-
UG/L 10 u 
UG/L 10 u 
UGIL liiu--· 

UG/1. 10 u 
UG/L 10 u 
UGIL 10 u 
UGIL 10 u 
UGII. 10 lJ 
UGIL 10 u---
UGIL io u---
uGil" ---is u---
iiGtl. ---2, if ____ 

~~/L --~a u·--··-
UG/L ---10 u---
UGII. 10 u 
UGII. 10 u 
UGIL 10 u--
UGIL 10 u 
UGIL 10 u 
UGII. 10 u 
UGII. 10 u 
UGIL 10 u 
ttnll 10 " 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS) 

,. 1\1,\IN IIILL SEEP 607 I 
571101 

901-571101 - 36135-07 REG 
6/14/94 

Result Val 

Pesticides and PCDs Units 
Aldrin UG/L 0.01 u 
alpha-DIIC UG/L 0.01 u 
~!e~a-Chlordane llG/L 0.01 u 
Aroclor 1232 llG/L 0.2 u 
Aroclor-1016 UG/L 0.2 u 
Aroclor-1221 UG/L 0.4 u 
Aroclor-1242 UG/L 0.2 u 
Aroclor-1248 UG/L 0.2 u 
Aroclor-1254 UG/L 0.2 u 
Aroclor-1260 UGIL 0.2 u 
beta-DHC UGIL O.ot U 
1.4'-DDD ..• UG/L 0.02 u 
4,4'-DDE UG/L 0.02 u 
4,4'-DDT UGIL 0.02 UJ 
dclta-BBC UG/L 0.01 u 
Dieldrin UG/L 0.02 u 
Endosulfan I UG/L 0.01 u 
Endosulfan II UG/L 0.02 u 
Endosulfan Sulfate UG/L 0.02 u 
Endrin llG/L 0.01 UJ 

. 

Endrin Aldehyde llG/L 0.02 u 
E~drin Ketone llO/L 0.02 u 
gamma-UIIC (Lindane) UG/L 0.01 u 
gamma-Chlordane UG/L 0.01 u 
11cptachlor UO/L 0.01 ll 
llc(ltachlor Ep<J_xidc UG/1, 0.01 lJ 

~p'-Mcthoxychlor UG/L 0.1 UJ I 

Toxaphene UG/L Ill I 
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·y l\lr\IN IIlLI, SEEP 607 

lnorganlcs 
Aluminum 
A~timony 
Ai5c·,;-rc-
Barium 
Beryllium 
Bismuth 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
l'otassium 
seiciili.m 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

·,- '. : .- - .- . •. . ' .. : :;.ill 
APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS) 

I 
I~ 

I\IAIN 1111.1. SEEP 607 
S71101 

902-S71101 
3621601 REG 

6/14/94 I 

Result Val 

Units Dissolved lnorganics 
UGIL 80.9 Aluminum 
IJG/L 31 iJ Antimony 

UGIL --4j a-- Arsenic 
UG/L ·m Barium 
UG/L o.5 u Beryllium 
UGIL 114 u Bismuth 
UG/L 2.3 u Cadmium 
UG/L 194000 Calcium 
UGIL 7.9 u Chromium 
UG/L 6.S lJ Cobalt 
UG/L 4.6 u CODDCr 
UGIL 10 u Cyanide 
UGIL 101 Iron 
UGIL 2.8 u Lead 
UGIL 67600 Magnesium 
UG!L 1.4 u Manganese 
UGIL . 0.2 u Mercury 
UG/L 8.1 u Nickel 
UG/L · 84ifi rotassium 
UG/L -4.6 u--- Selenium 
UG/L 4.8 u Silver 
UG/L 569000 Sodium 
UG/L 6.9 Thallium 
UG/L ·;r9 i-J-- Vanadium 
UG/L 3.•1 u Zinc 

I 
S71101 

902-S71 101 
3621601 REG 

6/14/94 
Result Val 

Units 
UGIL 30.S u 
UG/L 3.1 !) 

lJG/L ---.n l-J--

UG/L 131 J--
UG/L 0.71 u---
UG/L NR 
UG/L 2.3 u 
UG/L 231000 J 
UG/L 7.9 u 
UG/L 8.4 u 

I UG/L 4.6 u 
UG/L NR 
UGIL 60.S U 
UGIL 2.8 u I 

UG/L 79200 J 
UG/L 1.4 u 

I 

UG/L 0.2 NV 
lJG/L NR -----
lJG/1. 10800 

-- --UGtL .. --N"R -·--·-
UGIL 4.8 -u-
UGIL NR 
UO/L 9.S lJ 
lJG/L 4.9 u---
UG/1. 2.4 a--

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

..... 
·~ rJ\It\!N IIILL SEEP 607 I 

571101 --· 901-571101 
OJ61150001SA REG 

6/14/94 
Result Val 

Anions Units 
AmmoniaasN MGIL 0.1 UJ 
Chloride MG/L 1070 l 

f.i;iciridc MG/L 0.18 --~j Nitrate/Nitrite (N03/N02-N) MG/L 6.4 
Sulfate MG/L ISS l 

571101 
901-S71101 

OJ61150001SA REG 
6/14/94 

Result Val 

1\liscellaneous Unlls 
Alkalinity, Total as CaCOJ at MGIL 28S 
Phosphorus, Total as P MGIL o.os u 
Total Dissolved Solids MG/L 2390 
Total Kjeldahl Nitrogen as N MG/L o.s u 
Total Suslltindcd Solids MG/L 6.4 
l"otal Organic Carbon_ __ MG/L 

--
1.2S 

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

;~ 
MAIN IIILL SEEP 607 I -

871101 
90l·S7liOJ 

0361150001SA REG 
6/14/94 

Result Vnl 

EXPLOSIVES Unils 
2-Amino-4,6-dinitrotoluene .uO/L 0.03S UJ 
1,3-Dinitrobenlene UGIL 0.11 UJ 
2,4-Dinitrotolucne UGIL 0.02 UJ 
2,6-Dinitrotoluene UGIL 0.31 UJ 
HMX UG/L 0.8 UJ 
Nitrobenzene UGIL 0.25 UJ 
PETN UGIL lUl 
RDX UGIL 0.84 UJ 
TETRYL UO/L 0.8 UJ 
1,3,5· Trinitrobenzene UG/L 0.26 UJ 
2,4,6· Trinitrotoluene UG/L O.ll Ul 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS) 

mil~ 
~lAIN IIILL SEEP 607 I I 

,. 
IIIAIN IIILL SEEP 607 

S71101 

··-·-···--···· ·--·--·-·--- ·----- 2~1-57!~-· ______ .J --
3115703 REG I 

6fl4/94 I 

Result liNC Val - --
Ratliological llnits Rads, Dissoh·ctl Units 
Am-241 PCUL 1.14E+OO NA UJ Am-241 PCUL 
Di-207 PCI/L 3.42E+OO NA U Bi-207 PC IlL 
Di-210m PCI/L 4.38E+OO NA U Bi-210m PC IlL 
Co-60 PCIIL 4.09E+OO NA U Co-60 PCUL 
Cs-137 PCI/L 3.88E+OO NA U Cs-137 PCUL 
K-40 PCIIL 3.66E+OI NA U K-40 PC IlL 
Pu-238 PCI/L I.S7E-OI NA UJ Pu-238 PC IlL 
Pu-2391240 PCI/L 8.80E-02 NA UJ Pu-2391240 PC IlL 
Pu-242 PCI/L I.IIE-01 NA UJ Pu-242 PC IlL 
Ra-226 PCIIL 1.54E+OO NA U Ra-226 PC IlL 
Sr-90 PCI/L I.OIE+OO NA ll Sr-90 PCUL 
Th-228 PCIIL 4.64E-OI NA lJ Th-228 PC IlL 
Th-i3o I'CIIL 4.ii2E-Ol 2.601!-01 Th-230 I'CI/L 
Th-232 PCI/L 2.87E-OJ NA U Th-232 PCI/L 
Tritium PCIIL 6.63E+04 8.95E+02 Tritium PC IlL 
!~~~4 __ I'C~~ 6.59E-Ol 3.07E-Ol -----1 
ll-235 I'CI/L 2.36E-O I NA u I 

U-234 I'CIIL 
U-235 Tciil" 

!!-2~!_-=- _ _ __ _ P~JIL- -1-!5(!-()1 _120E-OI ----~-- U-238 I'CI/L 

RADIOCifEMICAL ANALYSIS 

-

I 
S71101 

90Z-S71101 
nmoj ni:(-; --· 

34499 
Result tiNC Vnl 

··-· 

0.553 NA UJ 
3.2 NA u 

3.81 NA u 
3.39 NA u 
3.48 NA u 
185 75.4 

1.13 0.287 
I 0.145 NA u 

0.145 NA u 
1.56 NA u 

0.881 NA 
0.47i NA u 
0.367 --oTo8 -0.261 NA u 

' 64800 883 
I 0.837 0.323 

----o.ii758 Ni\"- ~-~~~ -o:m --o.TI 
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APPENDIX E.3 MAIN HILL SEE.PS SOIL INVESTIGATION (WATERS) 

+ l\IAIN IIILL SEEP 608 I 
S81101 

90l-S81JOI 
J0870.DREG 

5131194 
Result Val 

Volalile Orgaiilcs Unils 
Acetone UGIL 10 u 
Acetonitrile UGIL 100 u 
Acrylonitrile UGIL 100 u 
llenzene UG/L SUJ 
Bromodichloromethane UGIL S UJ 
Bromoform UO/L S UJ 
Bromomcthanc UGIL 10 UJ 
2-Dutanone UOIL 10 u 
Carbon Disulfide UGIL S UJ 
Carbon Tetrachloride UGIL S UJ 
Chlorobenzene UGIL S UJ 
,;~lorodibromomethane UGIL S UJ 
Chlornethanc UGIL 10 u 
Chloroform UGIL SUJ 
Chloromethane UGIL 10 u 
1.1-Dichloroethnne UGIL S Ul 
i ,2-Dichloroethane UGIL S UJ 
1Ti3lchloroethenc UG/L I J 
1,2-Dichloroctbene UG/L I J 
1,2-Dichloropropanc UOIL SUJ I 
cis-1,3· Dichloropropc:nc UG/L SUJ 
trans·I,3-Dichlorol!ro2:nc UGIL S UJ 
! ,2-nicthylbenzenc UG/L S UJ 

I 13thylbenzcne UGIL S UJ 
llcxnne UG/L 10 u I 
2-llexnnonc UGIL 10 u 
lodomethanc UOIL 10 u 
4-Mcthyl-2-pentanonc UGIL 10 u 
~rlcne Chloride UGIL 10 u 
~l!ene UGIL S UJ 
1,1,2,2-Tclrachlorocthanc UG/L S UJ 
Tetrachloroethenc UOIL S UJ 
Toluene UGIL 5 UJ 
1,1,1-Trichloroethane UG/L S UJ 
J;i). Trichloroethane UGIL S UJ 
·i~iclllo!octhenc UG/L 

7j ___ 

jTrichlorotriOuorocthane UG/L s u-1--· 
I Vinyl Acetate UG/L 10 u 
I Vinyl Chloride UOIL 10 u 
Xylene, Total UGIL S UJ 
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-;) l'lftAIN JJIJ.LSEEP 608 

Seml-volalile Orl!anics 
. Acenaphthene 

Acenaphthylene 
Anthracene 
Oenzo(a)anthracene 
Oenzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Oenzo(k)fluoranthene 
Benzoic Acid 
Benzyl Alcohol 
2-0enzyi-4-Chlorophcnol 
bis(2-Chloroethoxy)methane 
his(2-Chloroethyl)cther 
~!~E-Eihr!hexy})r.hthn~ 
4-llromnphcny~phenylethcr 

Outylbcnzylphthnlntc 
Carbazole 
4-Chloro-3-mcthylphcnol 
4-Chloroaniline 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl-phenylether 
Chrysene 
~-n-butYi~!•alntc 
~-n-octyl(!hthalnte 

Dibenzo(a,h)anthrncenc 
Dibenznrurnn 
1,2-Dichlorobcnzcne 
i ,3-Dichlorobcnzcne 
i ,4-Dichlorobcnzcne 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
Oieth~phthalatc 
2,4-Dimethylphenol 
Dimcthylphthalate 
4,6-Dinitro-2-methylohenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 

2,6-Dinitrololuene 

Fluoranlhene 
Fluorene 
Hexachlorobelllcne 
Hexachlorobu!adiene 
Hexachloroeyclooentadiene 
Hexachloroethane 

-- -- .. --

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

I_ __ +, 
MAIN IIILL SEEP 608 I 

581101 S81101 
901-ssi~ 901-SBIIOI 

Al80117B.D REG Al801178.U REG 
5/31/94 5/31/94 

Result Val Result Val ---
Unlls Semi-volatile Organics Units 
UGIL 10 u 
UG/1.. 10-U--

2-Methylphenol UG/L 10 u 
4-Methylphenol UOIL 10 u 

UG/1.. 10 u N-Nitroso-di-n-propylamine U0/1.. 10 u 
UG/1.. 10 u N-NitrosodiPhcnvlamine UG/1.. 10 u 
UG/1.. 10 u Naphthalene U0/1.. 10 u 
UGIL 10 u 2-Nitroaniline UG/L 25 u 
UG/1.. 10 u 3-Nitroaniline UO/L 25 u 
UGIL 10 u 4-Nitroaniline UGIL 25 u 
UG/1.. 50 u Nitrobenzene UG/L 10 u 
UGIL 10 u 2-NitrOiihenol UG/L 10 u 
UG/1.. 10 lJ 4-Nitrophenol UG/L 25 u 
UG/1.. 10 

_u ___ 

UG/1.. Iii u---
UG/L Iii !-,---

2,2'-oxybis( 1-Chloropropane) UG/L 10 u 
Pentachlorophenol UG/1.. 25 -u--· 
l'hcnnnthrenc II GIL Iii u---

!IG/1..- ---iii u---- Phenol liGtl ----,0 o--
UG/1. ---Iii u---

"l.iaiL ---.ii if--
UG/1.. 10 lJ 
UG/1.. IOU--

UGIL IOU 

l'yrene lJG/1.- --.ii rr---· 
1,2,4-Trichlorobenzenc !JGI~:._ 

---,-0 ----1 u ! 

2,4,5-Trichlor<iE._hcnol UG/1.. --is -u-] 
2,4,6-Trichlorophenol UG/1.. 10 u I 
Tentatively Identified Compounds 3 I 

UG/1.. 10 u 
UGIL 10 lJ 
UGIL 10 ll 
UG/1.. 10 lJ 
UG/L 10 !J 
UG/L 10 ll 
lJG/L 10 u 
UG/1.. 10 (J . 

UGIL io iT--
UG/L iii u--
UG/L 10 u--
UG/L 10 u---
UG/L iii u---
UG/1. fii u--
UG/1.. 10 u 
UG/1.. 25 u---
UGIL 25 u 
UG/L 10 u ' 

UG/L Iii U 
UGIL 10 u 
UGIL 10 u 
UGIL 10 u 
UGIL 10 u 
UGIL 10 u 
UG/L 10 u 
•rnn tn II 
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APPENDIX E.J MAIN HILL SEEPS SOIL INVESTIGATION (WATERS) 

• l\IAIN IIILL SEEP 608 I 
581101 

902-581101 
35727..07 REG 

S/31194 
Result Vnl ---

Pesticides and PCBs II nits 
Aldrin UGIL 0.01 u 
~pha·DHC UGIL O.oJ U 
~pJ.!n·Chlordanc UG/L 0.01 u 
Aroclor 1232 UG/L 0.2 u 
Aroclor-1016 UOIL 0.2 u 
Aroclor-1221 UGIL 0.4 u 
Aroclor-1242 UGIL 0.2 u 
Aroclor-1248 UG/L 0.2 u 
Aroclor-1254 UGIL 0.2 u 
Aroclor-1260 UGII. 0.2 u 
beta-hllC UGII. 0.01 u 
4,4'-000 UG/1.. 0.02 u 
4.4'·DDE liG/1. o:oo -u--
4,4'-PDT UGIL 0.02 u 
dclta-niiC UG/l. 0.01 u 
mcTJrin. fj~ -----om i-1--
E~dO'i.dfan I UGIL ·--[01 iJ---
jjj;dusi;iran·il UG/1.. -om u---
Endosulfan Sulfate UG/L 0.02 rr-·--
Endrin UGIL 0.01 u 
Endrin Aldehyde UGIL 0.02 u 
Endrin Ketone UG/1.. 0.02 u 
ll!!mma·BHC (Lindnne) UG/L 0.01 u 
l!nmmn-Chlordnne UG/L 0,01 u 
llcplach!or UO/L 0.01 u 
lleetachlor E~xide UGIL 0.01 u 
p,p' -Methoxychlor UG/L 0.1 u I Toxaphene UGIL I U 
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lnorganics 
Aluminum 
Antimony 
Arsenic 
Barium' 
Beryllium 
Bismuth 
Cadmium 
Calcium 
Chromium 
Cobalt 

~~J!l>C_!_ 
Cyanide 
Iron 
i.e ad 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

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

I ~· MAIN 1111.1. SEEP 608 
S81101 

902-S81101 
J57JI04R~ 

5/JI/94 
ltcsull \iii 

Unils Dissolved lnorganics 
UGIL 2110 Aluminum 
UG/L 3.1 lJ : Antimony 
UG/L 4.3 u Arsenic 
lJG/L .76.2 Barium 
UG/L 0.76 Beryllium 
UG/L 2!7 u Bismuth 
UG/L 2.3 u Cadmium 
UGIL 200000 Calcium 
UG/L 7.9 u Chromium 
UG/L 7.8 Co ball 
UG/L s.J ---- Copper 
UG/L iii D--- C~anide 
UG/L 3770 J Iron 
UG/L 2.8 u Lead 
UG/L ~!iii Magnesium 
UG/L SI.S Manganese 
UG/L o.2u Mercury 
UG/L 8.1 u Nickel 
UG/L 6450 Polassium -
UG/L 4.6 u--- Selenium 
UG/L 4.8 u Silver 
UG/L .. -~ UG/L 3.6 u 
UG/L 4.9 u 
UG/L jj} lJ 

Sodium 
Thallium 
Vanadium 
Zinc 

I 
S81101 
902-SB~ 
J57J004R~ 

S/JI/94 
Rcsull Vol ----

Unils 
UGIL 20.3 u 
lJG/1. 3.1 u 
UG/L 4.3 u 
UG/L 78.8 
UG/L 1.7 l-J--

UG/L NR 
UGIL 2.3 u I 

UG/L 210000 
UG/L 9.1 u 
UG/L 3.1 u 
UG/L 2.7 u 
UG/L NR 
UG/L 15.6 u---
llG/L 2.8 u 
lJG/L 77000 
UG/L 6.2 u 
UG/1. o.2 u 
UG/L --mt 
UG/L 71SO 
UG/L NR 
UG/L 2.8 u 
UG/L NR 
lJG/L 6.1 u 
UG/L 4.7 lJ I - I 

UG/L 1.7U___j 
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APPENDIX E.J MAIN HILL SEEPS SOIL INVESTIGATION (WATERS) 

+ ., !,•' ·j·. 

I\IAIN IIILL SEEP 608 ..... 
581101 -

90l-S81101 
OJ57l90004SA REG . 5131194 

Result Val 

Anions Units 
Ammonia as N MOIL 0.1 u 
Chloride MOIL 441 
Fluoride MOIL 0.1 u 
Nitrate/Nitrite (N03/N02·N) MOIL 3.7 
Sulfate .,',1 MOIL ;,. 104 J 

-··· .•. SBIIOI 
.. • 90Z-S81101 

OJ57l90004SA REG ... 5131/94 
·'·· : . .,; 

:.: · Resull Val 

1\1 isccllaneous . ... Units ... :: . 
~.!kalinity, Total as CaCOJ at MOIL' 293 
Phosphorus, Total asP. · ,. · .• MOIL 'i o.os u 
Total Dissolved Solids · MOIL 1090 
Total Kjeldahl Nitrogen as N MOIL o.s u 
Total Suspended Solids MOIL S8.4 
'fotaiQrganic Carbon __ MOIL IU 
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~ MAIN IIILL SEEP 608 

·----

ltadiologlcal Units 
Am-241 PC IlL 
Bi-207 PC IlL 
Bi-210m PC IlL 
Co-60 PC IlL 
Cs-137 PC IlL 
K-40 PC IlL 
Pu-238 PC IlL 
Pu-239/240 PC IlL 
Pu-242 PC IlL 
Ra-226 PC IlL 
Sr-90 PC IlL 
Th-228 PC IlL 
Th-230 PC IlL 
Th-232 PC IlL 
Tritium PCI/L 
ll-234 PCI/1. 
ii:m· -

PC IlL 
U-2J8 PC IlL 

-----

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

I I + MAIN IfiLL SEEP 608 
581101 581101 

902-581101 902-581101 
3219709 REG 3219709 REG 

5/JI/94 34485 
Result UNC Val Result UNC Val 

--- ----
Rads, Dissolved Unils 

9.79E-OI NA UJ Am-241 PC IlL 0.527 NA UJ 
2.18E+OO NA u Bi-207 PC IlL 4.69 NA u 
2.SIE+OO NA u Bi-210m PC IlL 5.45 NA u 
2.80E+OO NA u Co-60 PC IlL 5.28 NA u 
2.32E+OO NA u Cs-137 PC IlL S.29 NA u 
3.86E+OI NA u K-40 PC IlL 148 NA u 
6.S7E-OI 3.48E-OI Pu-238 PCI/L 0.431 NA u 
8.10E-02 NA u Pu-2391240 PC IlL 0.0827 NA. u 
8.10E-02 NA u Pu-242 PCI/L 0.0827 NA u 
4.11E-OI NA u Ra-226 PC IlL 0.453 NA u 

4.26E+OO NA u Sr-90 PC IlL 4.92 1.33 
4.0SE-01 NA u Th-228 PCI/L 0.611 NA u 
2.04E-OI 1.47E-OI Th-230 PC IlL 0.302 NA u 
2.37E-OI NA u Th-232 PCI/L 0.301 NA u 
S.S2E~ 03 3.38E+02 Tritium PC IlL 16500 489 
4.47E-OI 2.69E-OI U-234 I'CI/1. 0.453 NA lJJ 
7.14E-02 NA u--- U-235 I'CIIL ---o.TII NA -UJ---· 

3.68E-O I 2.62E-O I U-238 PCI/L O.SOS 0.363 J 
-----

RADIOCHEMICAL ANALYSIS 
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~ICF KAIS~R 
El\'VIROl\'l\1ENT & ENERGY GROUP 

ICF I..:aiser Engineers. Inc. 
4501 Erskine Road. Suite 100 
Cincinnati. OH 45242-4713 
513/745-2760 Fax 513/745-2765 

February 17, 1995 

Mr. Gary Coons 
EG&G Mound Applied Technologies 
Mail Stop: OSE-2 
P.O. Box 3000 
Miamisburg, Ohio 45343-3000 

Subject~ I Seep Sampling 
~ Mound Plant, Main Hill 

ICF KE Project No. 93134-016-00 

Dear Gary: 

This letter presents the results of the final seep monitoring and sampling activities performed on January 
5, 1995. Sampling activities were conducted to assess the correlation between remedial activities at the 
B Building Solvent Storage Shed Area (Soil Vapor Extraction) and concentrations of volatile organic 
compounds (VOCs) reported in water samples from the Main Hill seeps. In addition, correlations between 
other parameters are to be assessed. 

Seeps 0601, 0604/0605, 0606, 0607, 0608, and 0625 (Figure 1) were sampled in the field for pH, specific 
conductance, and temperature using a Hydac combination meter. Flow rates were also calculated in the 
field by collecting a volume of water and recording the time required to collect it. 

In accordance with the Field Sampling Plan, water samples were collected in 40 ml prepreserved 
laboratory supplied vials and transferred to Ross Analytical Services, Inc. in Strongsville, Ohio for 
analysis. The water samples were analyzed for VOCs by EPA Test Methods 8010 and 8020. A review 
of the laboratory data suggests that DCA concentrations reported for January 5, 1995 are the result of 
laboratory or glassware contamination. Each of these samples reported DCA concentrations ranging from 
7.3 to 8.0 flg/L including the field blank. 

The cumulative results of the water sampling events since August 8, 1994 are presented in Table 1-1. The 
laboratory results from the January 5, 1995 sampling are documented in Attachment I. Equipment blank 
and laboratory QA/QC samples were also transferred to the laboratory for analysis and are documented 
in Attachment I. 

A multivariate statistical technique called "cluster analysis" was used to evaluate seep data collected 
between August 1994 and January 1995. Cluster analysis is a robust statistical tool which creates groups, 
or clusters, by progressively pooling individuals on the basis of overall similarities with respect to all 
measured parameters. A requirement of cluster analysis is a low percentage of "missing data" within the 

93134-116-F 
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Mr. Gary Coons 
EG&G Mound Applied Technologies 
February 17, 1995 
Page 2 

overall dataset being analyzed. One of the strengths of cluster analysis is that the parameters being 
analyzed need not be of the same type; that is, physical data (temperature, flow rate) can be combined 
with chemical data (water chemistry). 

Parameters considered during evaluation of the Main Hill seeps included: 

· - analytical data for 
chloromethane, 
dichloromethane (DCA), 
1 ,2-dichloroethene (1 ,2-DCE), 
trichloroethene · (TCE), 
1,1,1-trichloroethane (1,1,1-TCA), and 
tetrachloroethene (PCE); 

- conductivity; 
-pH; 
- temperature; and 
- seep flow rate. 

The first iteration of this technique, using all of the above listed parameters, resulted in clusters which 
were controlled largely by conductivity of the water flowing from the seeps. The conductivity associated 
with seeps 601, 608, and 625 were unique for each seep, and consistent throughout the sampling period. 
Conductivities for seeps 606 and 607 were similar, and samples from these two seeps were grouped 
together. Clustering by individual seep suggests unique composition, and perhaps unique sources, for 
water in seeps 601, 608, and..._. The grouping of samples from seeps 606 and 607 suggests a similar 
source. Variable conductivity in seep water may reflect varying degrees of interaction with deep, 
unweathered shale bedrock. 

To evaluate this influence of contaminants on clustering, conductivity, and temperature were deleted from 
the dataset prior to analysis. This evaluation revealed the following clusters and their unique 
characteristics: 

Seep 601, characterized by elevated levels of PCE (in fact, the only PCE "hits11 in the entire 
dataset; 

Seep 607, moderate levels of 1,2-DCE and TCE; 

Seep 608, moderate levels of TCE only; 

93134-116-F 

Page 155 



+ICF KAISER 

Mr. Gary Coons 
EG&G Mound Applied Technologies 
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Page 3 

Seep 606, elevated levels of 1,2-DCE and TCE; 

A cluster composed of samples from seeps 606, 607, 608, and- all were collected on August 
9, 1994, and all are characterized by chloromethane (the only chloromethane hits of the entire 
dataset). As these seeps are geographically separated, and this parameter was detected only for 
this sample period, it seems likely that this cluster may represent laboratory contamination. 

In summary, cluster analysis suggests that these seeps have consistently unique characteristics, possibly 
reflecting unique sources for contaminants measured in each seep, as well as for the source of water which 
feeds seep flow. 

A comparison of the seep flow (Figure 2) and tetrachlorethene (PCE) concentrations (Figure 3) for seep 
0601 suggests that PCE concentrations increase with increased seep flow. This increase in PCE 
concentrations with increased seep flow may be the result of PCE held in the vadose zone and released 
to groundwater during periods of high precipitation. The concentrations of chloromethane, cis- I ,2-
dichloroethene, dichloromethane, trichloroethene (TCE), and I, 1, 1-trichloroethane in the Main Hill seeps 
do not indicate any correlation to seep flow and are plotted in Figures 4, 5, 6, 7, and 8,. respectively. 

The cluster analysis and the correlation between seep flow and the concentration of PCE in seep 0601 and 
the lack of correlation between seep flow and other compounds suggests that there may be different 
contaminant source areas on the Main Hill. One potential source area of PCE is located on the east side 
of I Building where previous soil gas surveys identified PCE concentrations of 1,191 ppb. 

If you should have any questions, please feel free to contact Tom Kilbane at (513) 745-2773. 

Sincerely, 

ICF KAISER ENGINEERS 

-d/>46-'1/d~ 
v 

Thomas J. Kilbane 
Hydrogeologist 

~7 
. · Keith Egan / 

Project Manager 

Attachment 
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Table 1.1. Seep Sampling Results 

----~ -- --- ------·- --- --~-·-----

Seep# Sample Date Sample I.D. Chloromethane Dichloromethane 

0601 08/09/94 M2302-80-0601-0 <2 4.2 

08/31/94 203-000001 <2 .<2 

08131/94(0) 203-000002 <2 <2 

10/05/94 203-000010 <2 2.0 

I 0/05/94(0) 203-000011 <2 <2 

11/02/94 203-000017 <2 2.6 

11102/94(0) 203-000018 <2 2.6 

12/06/94 203-000024 <I <0.5 

12/06/94(0) 203-000025 <I <0.5 

1105195 203-000032 <2 (7.6) 

1/05/95(0) 203-000033 <2 (8.0) 

0604/0605 08/09/94 M2302-80-0604-0 <2 3.8 

08131/94 NS NS NS 

10/05/94 NS NS NS 

11/02/94 NS NS NS 

12/06/94 203-000028 <I <0.5 

1105195 NS NS NS 

Notes: 
Sample identification system was changed between the 08/09/94 and 08/31/94 sampling events 
Cis-1,2-0CE = Cis-1,2-0ich1oroethene 
TCE = Trich1oroethene 
1,1,1-TCA = 1,1,1-Trichloroethane 
PCE = Tetrachloroethene 
< = less than estimated quantitation limits 
NS = Not sampled 
(D) = duplicate samples 
(7.3) = sample suspect due to laboratory contamination 
Conductivity units in J.lhmos 
Temperature units in degrees Fahrenheit 
Flow units are gallons per minute 
Parameter concentrations in ~-tg/L (parts per billion) 
• Temperature measurement has likely been affected low ambient air temperatures. 

93 134-111-F 

Cis-1,2-DCE TCE 

<2 6.9 

2 7.5 

<2 7.1 

<2 5.0 

<2 5.8 

<2 3.9 

<2 3.8 

<0.5 5.6 

<0.5 5.3 

<2 4.1 

<2 3.8 

<2 0.7 

NS NS 

NS NS 

NS NS 

21.1 10.8 

NS NS 

1,1,1-TCA PCE pH 

<0.4 16 6.2 

<2 17 7.2 

<2 16 NS 

<2 6.2 6.1 

<2 7.0 NS 

<0.4 4.4 6.4 

<0.4 4.2 NS 

<0.5 14.4 6.5 

<0.5 14.4 NS 

<0.4 5.7 6.6 

<0.4 5.1 NS 

<0.4 <2 6.7 

NS NS NS 

NS NS NS 

NS NS NS 

<0.5 <0.5 6.8 

NS NS NS 

Conductivity 

2,230 

1,900 

NS 

1,970 

NS 

2,010 

NS 

2,020 

NS 

2,110 

NS 

3,500 

NS 

NS 

NS 

2,250 

NS 

--

Temperature 

60.1 

61 

NS 

60.1 

NS 

60.1 

NS 

60.1 

NS 

56.1 

NS 

66.5 

NS 

NS 

NS 

52.6 

NS 

., 
D.l 

(C 
CD 
...... 
(.11 
--.1 

--

Flow 

1.35 

1.408 

NS 

0.9 

.NS 

0.938 

NS 

1.875 

NS 

1.125 

NS 

O.o7 

NS 

NS 

NS 

0.053 

NS 



Table 1.1. Seep Sampling Results (continued) 

Seep II Sample Date Sample I.D. Chloromethane Dicblorometbane 

0606 08/09194 M2302-80·0606-0 3.9 3.5 

0813J/94 203-000006 <2 <2 

10/05/94 NS NS NS 

11/02194 NS NS NS 

12/06194 203-000029 <l <0.5 

1105195 NS NS NS 

0607 08109/94 M2302-80-0607·0 3.4 3.7 

08/31194 203-000007 <2 <2 

10/0$/94 203-000015 <2 <2 

11/02/94 203-000022 <2 2.3 

12/06/94 203-000030 <I <0.5 

1/05/95 203-000035 <2 (7.3) 

0608 08/09194 M2302-80..{)608-0 7.1 4.0 

08/31/94 203-000005 <2 <2 

10/05/94 203-000014 <2 <2 

ll/02/94 203.000021 <2 2.6 

12106194 203-000027 <l <0.5 

1105195 NS NS NS 

~: 
Sample identification system was changed between the 08/09/94 and 08131/94 sampling events 
Cis~l,2-DCE = Cis-1,2-Dichloroethene 
TCE = Trichloroethene 
l,l;i-TCA = 1,1,1-Trichloroethane 
PCE = Telrachloroethene 
< = less than estimated quantitation limits 
NS = Not sampled 
(D) = duplicate samples 
(7.3) = sample suspect due to laboratory contamination 
Conductivity units in J!ltmos 
Temperature units in degrees Fahrenheit 
Flow units are gallons per minute 
Parameter concentrations in !Jg/L (parts per billion) 
• Temperature measurement has likely been affected low ambient air temperatures. 

Cis-l,l·DCE TCE 1,1,1-TCA 

<2 1.4 <0.4 

4.3 9.2 <2 

NS NS NS 

NS NS NS 

3.9 10.6 <0.5 

NS NS NS 

2.6 4.9 0.7 

3.0 5.6 <2 

2.3 5.2 1.3 

<2 3.0 <0.4 

2.2 2.6 <0.5 

<2 2.6 <0.4 

<2 3.6 <0.4 

<2 4.5 <2 

<2 4.0 <0.5 

<2 2.6 <0.4 

<0.5 2.1 <0.5 

NS NS NS 

PCE pH Conductivity 

<2 6.9 3,600 

<2 6.4 3,810 

NS NS NS 

NS NS NS 

<0.5 7.0 3,050 

NS NS NS 

<2 7.2 3,800 

<2 7.1 3,780 

<2 6.7 3,700 

<2 6.7 3,700 

<0.5 6.9 3,120 

<2 6.7 3,420 

<2 6.2 2,230 

<2 6.9 2,240 

<2 6.9 2,230 

<2 6.6 2,240 

<0.5 6.6 2,240 

NS NS NS 

Temperature 

67 

66.7 

NS 

NS 

52.1 

NS 

51.5 

57.4 

57.4 

56.1 

55.1 

48.5* 

60.1 

60.3 

60.1 

47.7* 

47.7• 

NS 

"'0 
m 
(Q 
(I) 

..... 
(J'l 
(X) 

Flow 

0.001 

0.006 . 

NS 
I 

NS 

0.008 

NS 

1.125 

1.407 

0.415 

0.703 

1.875 

0.804 

0.035 

0.035 

O.D28 

0.023 

0.015 

NS 



Table 1.1. Seep Sampling Results (continued) 

Seep# Sample Date Sample I.D. Chloromethane Dichloromethane 

0625 ........ ,~,.. M2302-80·0601A-O 4.4 4.2 

08/09/94(0) M2302-~ ~ .. 4.0 

08/31/94 203-000004 <2 '"' 
10/05/94 203-000013 <2 <2 

J 1102/94 203-000020 2.6 

pm.cJOA ... v.rvv0026 <I <0.5 

1/05/95 203-000034 <2 (7.9) 
~-··--

~: 
Sample identification system was changed between the 08/09/94 and 08/31/94 sampling events 
Cis-I ,2-DCE = Cis· I ,2-Dichloroethene 
TCE = Trichloroethene 
1,1,1-TCA = l,l,l-Tricbloroethane 
PCE = Tetrachloroethene 
< = less than estimated quantitation limits 
NS = Not sampled 
{D) = duplicate samples 
(7 .3) = sample suspect due to laboratory contamination 
Conductivity units in J.lhmos 
Temperature units in degrees Fahrenheit 
flow units are gallons per minute 
Parameter concentrations in Jig/L (parts per billion) 
• Temperalure measurement has likely been affected low ambient air temperatures. 

93134·111·f 

Cis-1,2-DCE TCE 1,1,1-TCA 

<2 0.4 0.6 

<2 <0.4 <0.4 

<"') 

0.6 c ... :::=. <05 

<2 <0.4 <0.4 

<0.5 <.05 <0.5 

<2 <0.4 <0.4 

PCE pH Conductivity 

<2 7.5 1,300 
.•-' 

~ NS ,-

<.t. 7.5 1,220 

<2 6.2 1,320 

<2 v. 'l?ll 

<0.5 6.6 1,320 

<2 6.8 1,410 

Temperature 

67,~ .. ..aio 

NS 

67.3 

59.6 

59,6 

60.v 

43.3• 

"0 
Ill 

CCI 
(\) 

...... 
0'1 
<0 

Flow 

-;.:i.:1}.(J17'"""' 

NS 

0.02 

0.02 

0.039 

--0.114 



"0 m 
<0 
(I) 

..... 
()') 
0 
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Client: 

Ross Analytical Services, Inc. 
16433 Foltz Industrial Parkway • Strongsville, Ohio 44136 
(216) 572-3200 • Fax (216) 572-7620 • 1-800-325-7737 

CERTIFICATE OF ANALYSIS 

ICF Kaiser Engineers, Inc. 
4501 Erskine Rd. Suite 100 
Cincinnati, OH 45242 

work Order #: 95-01-040 
Client Code: ICF KAISER 2 
Report Date: 01/16/95 
Work ID: Waters for 8021 
Date Received: 01/06/95 Attn: Keith Egan 

Purchase Order: Proj # 93134-016-00 

Lab 
Number 
01 
03 
OS 

SAMPLE IDENTIFICATION 

Sample Lab Sample 
Descri:Qtion Number Description 

Water 203-000032 02 Water 203-000033 
Water 203-000034 04 Water 203-000035 
Water 203-000036 06 Disk 

Data are reported on an as-received basis unless stated other
wise. Estimated Quantitation Limits (EQL's) are listed fo~ 
most .analytes. EQL's are the lowest concentrations that can 
be reliably measured under routine laboratory conditions. 
Unless otherwise noted, method blanks had no targets found 
above their EQL's and results were not corrected for blanks. 

Certificate approved by 
Amy E. Nasr 
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Work order I 95-01-040 Ross Analytical Services, Inc Reported: 01/16/95 

Sample Desc~iption Yate~ 203-000032 
Test Desc~iption 8010/8020 in se~ies 

lab No. 01 
Test Code 8021 

DATE RUN 01!12195 DILUTION FACTOR UNITS 

Halogenated (8010) Volatiles 

CAS No. c~ Result EQL 

75-25-7 B~omodichloromethane <EQL 2.0 
75-25-2 Bromoform <EQL 2.0 
56-23-5 carbon tetrachloride <EQL 2.0 
108-90-7 Ch l orobenzene <EQL 2.0 
75-00-3 Chloroethane <EQL 2.0 
67-66-3 Chloroform <EQL 2.0 
74-87-3 Chloromethane <EQL 2.0 
124-48-1 Dibromochloromethane <EQL 2.0 
95-50-1 1,2-Dichlorobenzene <EQL 2.0 
541-73-1 1,3-Dichlorobenzene <EQL 2.0 
106-46-7 1,4-Dichlorobenzene <EQL 2.0 
75-34-3 1,1-Dichloroethane <EQL 2.0 
76-13-1 Freon 113 <EQL 2.0 

Aromatic (8020) Volatiles 

CAS No. c~ Result EQL 

71-43-2 Benzene <EQL 2.0 
108-90-7 Chlorobenzene <EQL 2.0 
95-50-1 1,2-Dichlorobenzene <EQL 2.0 
541-73-1 1,3-Dichlorobenzene <EQL 2.0 

8010 Surrogate I Recovery limits 

1-Chloro-4-fluorobenzene 

8020 Su~rogate I Recovery limits 

1-Chloro-4-fluorobenzene 

ug/L 

CAS No. c~ Result EQL 

107-06-2 1,2-Dichloroethane <EQL 2.0 
75-35-4 1,1-Dichloroethene <EQL 2.0 
156-60-5 t~ans-1,2-Dichloroethene <EQL 2.0 
75-09-2 Dichloromethane 7.6 2.0 
78-87-5 1,2-Dichloropropane <EQL 2.0 
10061-02-6 t~ans-1,3-Dichlo~op~opene <EQL 2.0 
79-34-5 1,1,2,2-Tetrachloroethane <EQL 2.0 
127-18-4 Tet~achlo~oethene 5.7 z.o 
71-55-6 1,1,1-T~ichloroethane <EQL 0.4 
79-00-5 1,1,2-T~ichlo~oethane <EQL z.o 
79-01-6 Trichlo~oethene 4.1 0.4 
75-01-4 Vinyl Chloride <EQL 2.0 
156-59-2 cis-1,2-Dichloroethene <EQL 2.0 

CAS No. Coqxlund Result EQL 

106-46-7 1,4-Dichlorobenzene <EQL 2.0 
100-41-4 Ethyl benzene <EQL 2.0 
108-88-3 Toluene <EQL 2.0 

Xylenes <EQL 4.0 

Page 169 



Work Order I 95-01-040 Ross Analytical Services, Inc Reported: 01/16/95 

TEST METHODOLOGIES 

Purgeable halocarbon& and aromatics were determined using gas chromatography 
with electrolytic conductivity and photoionization detection as in EPA Method 
8021. 
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York o~r I 95-01-040 Ross Analytical Services, Inc 

S~le Description Water 203-000033 
Test Description 8010/8020 in series 

Lab No. 02 
Test Code 8021 

DATE RUN 01/12/95 DILUTION FACTOR UNITS 

Halogenated (8010) Volatiles 

CAS No. c~ Result EQL 

75-25-7 Bromodichloromethane <EQL 2.0 
75-25-2 Bromoform <EQL 2.0 
56-23-5 Carbon tetrachloride <EQL 2.0 
108-90-7 Ch lorobenzene <EQL 2.0 
75-00-3 Chloroethane <EQL 2.0 
67-66-3 Chloroform <EQL 2.0 
74-87-3 Chloromethane <EQL 2.0 
124-48-1 Dibromochloromethane <EQL 2.0 
95-50-1 1,2-Dichlorobenzene <EQL 2.0 
541-73-1 1,3-Dichlorobenzene <EQL 2.0 
106-46-7 1,4-Dichlorobenzene <EQL 2.0 
75-34-3 1,1-Dichloroethane <EQL 2.0 
76-13-1 Freon 113 <EQL 2.0 

Aromatic (8020) Volatiles 

CAS No. c~ Result EQL 

71-43-2 Benzene <EQL 2.0 
108-90-7 Chlorobenzene <EQL 2.0 
95-50-1 1,2-Dichlorobenzene <EQL 2.0 
541-73-1 1,3-Dichlorobenzene <EQL 2.0 

8010 Surrogate X Recovery Limits 

1-Chloro-4-fluorobenzene 

8020 Surrogate X Recovery Limits 

1-Chloro-4-fluorobenzene 

RePorted: 01/16/95 

ug/L 

CAS No. Coqxnni Result EQL 

107-06-2 1,2-Dichloroethane <EQL 2.0 
75-35-4 1,1-Dichloroethene <EQL 2.0 
156-60-5 trans-1,2-Dichloroethene <EQL 2.0 
75-09-2 Dichloromethane 8.0 2.0 
78-87-5 1,2-Dichloropropane <EQL 2.0 
10061-02·6 trans-1,3-Dichloropropene <EQL 2.0 
79-34-5 1,1,2,2-Tetrachloroethane <EQL 2.0 
127-18-4 Tetrachloroethene 5.1 2.0 
71-55-6 1,1,1-Trichloroethane <EQL 0.4 
79-00-5 1,1,2-Trichloroethane <EQL 2.0 
79-01-6 Trichloroethene 3.8 0.4 
75-01-4 Vinyl Chloride <EQL 2.0 
156-59-2 cis-1,2-Dichloroethene <EQL 2.0 

CAS No. Coq:10und Result EQL 

106-46-7 1,4-Dichlorobenzene <EQL 2.0 
100-41-4 Ethyl benzene <EQL 2.0 
108-88-3 Toluene <EQL 2.0 

Xylenes <EQL 4.0 
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Work Order t 95-01-040 Ross Analytical Services, Inc 

sample Description Water 203-000034 
Test Description 8010/8020 in series 

Lab No. 03 
Test Code 8021 

DATE RUN 01/12/95 DILUTION FACTOR UNITS 

Halogenated (8010) Volatiles 

CAS No. C~und Result EQL 

75-25-7 Bromodichloromethane <EQL 2.0 
75-25-2 Bromoform <EOL 2.0 
56-23-5 carbon tetrachloride <EOL 2.0 
108-90-7 Ch l orobenzene <EOL 2.0 
75·00-3 Chloroethane <EQL 2.0 
67-66-3 Chloroform <EQL 2.0 
74-87-3 Chloromethane <EQL 2.0 
124-48-1 Dibromochloromethane <EQL 2.0 
95·50·1 1,2-Dichlorobenzene <EOL 2.0 
541-73·1 1,3-Dichlorobenzene <EQL 2.0 
106·46-7 1,4-Dichlorobenzene <EQL 2.0 
75·34·3 1,1-Dichloroethane <EOL 2.0 
76·13·1 Freon 113 <EQL 2.0 

Aromatic (8020) Volatiles 

CAS No. Coqx~Und Result EQL 

71·43-2 Benzene <EQL 2.0 
108-90-7 Chlorobenzene <EQL 2.0 
95-50-1 1,2-Dichlorobenzene <EQL 2.0 
541-73-1 1,3-Dichlorobenzene <EQL 2.0 

8010 Surrogate X Recovery Limits 

1-Chloro-4-fluorobenzene 

8020 Surrogate X Recovery Limits 

1-Chloro-4-fluorobenzene 

Reported: 01/16/95 

ug/L 

CAS No. Celq)Ound Result EQL 

107-06-2 1,2-Dichloroethane <EQL 2.0 
75-35-4 1,1-0ichloroethene <EQL 2.0 
156-60-5 trans-1,2-0ichloroethene <EQL 2.0 
75-09-2 Oichloromethane 7.9 2.0 
78-87-5 1,2-0ichloropropane <EQL 2.0 
10061-02-6 trans-1,3-Dichloropropene <EQL 2.0 
79·34·5 1,1,2,2-Tetrachloroethane <EQL 2.0 
127-18·4 Tetrachloroethene <EQL 2.0 
71·55·6 1,1,1-Trichloroethane <EQL 0.4 
79·00-5 1,1,2-Trichloroethane <EQL 2.0 
79·01·6 Trichloroethene <EQL 0.4 
75·01-4 Vinyl Chloride <EQL 2.0 
156·59·2 cis-1,2-Dichloroethene <EQL 2.0 

CAS No. CClq)Ound Result EQL 

106-46-7 1,4-Dichlorobenzene <EQL 2.( 
100-41-4 Ethyl benzene <EQL 2.( 
108-88·3 Toluene <EQL 2.( 

Xylenes <EQL 4.( 
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..• 

lolorlc Order tl 95·01·040 Ross Analytical Services, Inc 

sample Description \later 203-000035 
Test Description 8010/8020 in series 

Lab No. 04 
Test Code 8021 

DATE RUN 01/12/95 DILUTION FACTOR UNITS 

Halogenated (8010) Volatiles 

CAS No. CClq)OUnd Result EQL 

75-25·7 Bromodichloromethane <EQL 2.0 
75-25-2 Bromoform <EQL 2.0 
56·23·5 Carbon tetrachloride <EQL 2.0 
108·90-7 Chlorobenzene <EQL 2.0 
75·00·3 Chloroethane <EQL 2.0 
67·66·3 Chloroform <EQL 2.0 
74·87·3 Chloromethane <EQL 2.0 
124·48-1 Dibromochloromethane <EQL 2.0 
95·50·1 1,2-Dichlorobenzene <EQL 2.0 
541·73-1 1,3-Dichlorobenzene <EQL 2.0 
106-46·7 1,4-Dichlorobenzene <EQL 2.0 
75-34·3 1,1-Dichloroethane <EQL 2.0 
76-13·1 Freon 113 <EQL 2.0 

Aromatic (8020) Volatiles 

CAS No. CCiq)O\rld Result EQL 

71-43-2 Benzene <EQL 2.0 
108·90-7 Chlorobenzene <EQL 2.0 
95·50·1 1,2-Dichlorobenzene <EQL 2.0 
541-73·1 1,3-Dichlorobenzene <EQL 2.0 

8010 Surrogate X Recovery Limits 

1-Chloro-4-fluorobenzene 

8020 Surrogate X Recovery Limits 

1-Chloro-4-fluorobenzene 

Reported: 01/16/95 

ug!L 

CAS No. CCiq)O\rld Result EQL 

107·06·2 1,2-Dichloroethane <EQL 2.0 
75·35·4 1,1-Dichloroethene <EQL 2.0 
156·60·5 trans-1,2-Dichloroethene <EQL 2.0 
75·09·2 Dichloromethane 7.3 2.0 
78·87·5 1,2-Dichloropropane <EQL 2.0 
10061·02·6 trans-1,3-Dichloropropene <EQL 2.0 
79·34-5 1,1,2,2-Tetrachloroethane <EQL 2.0 
127·18·4 Tetrachloroethene <EQL 2.0 
71-55-6 1,1,1-Trichloroethane <EQL 0.4 
79-00·5 1,1,2-Trichloroethane <EQL 2.0 
79-01-6 Trichloroethene 2.6 0.4 
75·01·4 Vinyl Chloride <EQL 2.0 
156-59-2 cis-1,2-Dichloroethene <EQL 2.0 

CAS No. C<lq)OUI'ld Result EQL 

106-46-7 1,4-Dichlorobenzene <EQL 2.0 
100-41-4 Ethyl benzene <EQL 2.0 
108-88-3 Toluene <EQL 2.0 

Xylenes <EQL 4.0 
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Uork Order II 95-01-040 Ross Analytical Services, Inc 

Sample Description ~ater 203-000036 
Test Description 8010/8020 in series 

lab No. 05 
Test Code 8021 

DATE RUN 01/12!95 DILUTION FACTOR UNITS 

Halogenated C8010) Volatiles 

CAS No. COI!pOU1d Result EQL 

75-25-7 Bromodichloromethane <EQL 2.0 
75-25-2 Bromoform <EQL 2.0 
56-23-5 Carbon tetrachloride <EQL 2.0 
108-90-7 Chlorobenzene <EQL 2.0 
75-00-3 Chloroethane <EQL 2.0 
67-66-3 Chloroform <EQL 2.0 
74-87-3 Chlor0111ethane <EQL 2.0 
124·48-1 Dibromochloromethane <EQL 2.0 
95-50-1 1,2-Dichlorobenzene <EQl 2.0 
541-73-1 1,3-Dichlorobenzene <EQL 2.0 
106-46-7 1,4-Dichlorobenzene <EQl 2.0 
75-34-3 1,1-Dichloroethane <EQL 2.0 
76-13-1 Freon 113 <EQL 2.0 

Aromatic (8020) Volatiles 

CAS No. c~ Result EQL 

71-43-2 Benzene· <EQL 2.0 
108-90-7 Chlorobenzene <EQL 2.0 
95-50-1 1,2-Dichlorobenzene <EQL 2.0 
541-73-1 1,3-Dichlorobenzene <EQL 2.0 

8010 Surrogate X Recovery limits 

1-Chloro-4-fluorobenzene 

8020 Surrogate X Recovery limits 

1-Chloro-4-fluorobenzene 

Reported: 01/16/95 

ug/l 

CAS No. c~ Result E 

107-06-2 1,2-Dichloroethane <EQL __ 2 

75-35-4 1,1-Dichloroethene <EQL __ 2 

156-60-5 trans-1,2-Dichloroethene <EQL~ 

75-09-2 Dichloromethane 7.5~ 

78-87-5 1,2-Dichloropropane <EQL~ 

10061-02-6 trans-1,3-Dichloropropene <EQL __ 2 

79-34-5 1,1,2,2-Tetrachloroethane <EQL __ 2 

127-18-4 Tetrachloroethene <EQL __ 2 

71-55-6 1,1,1-Trichloroethane <EQL __ o 
79-00-5 1,1,2-Trichloroethane <EQL __ 2 

79-01-6 T ri chl oroethene <EQL __ o 
75-01-4 Vinyl Chloride <EQL __ 2 

156-59·2 cis-1,2-0ichloroethene <EQL __ 2 

CAS No. c~ Result E 

106-46-7 1,4-Dichlorobenzene <EQL __ 2 

100-41-4 Ethyl benzene <EQL __ 2 

108-88-3 Toluene <EQL __ 2 

Xylenes <EQL __ 4 

Page 174 



Work Order I 95-01-040 Ross Analytical Services, Inc Reported: 01/16/95 

Sample Description Method 8021 blank 
Test Description 8010/8020 in series Test Code 8021 

DATE RUN 01/12/95 DILUTION FACTOR UNITS ug/l 

Halogenated (8010) Volatiles 

CAS No. c~ Result EQL CAS No. Cocrpound Result EQL 

75-25-7 Bromodichloromethane <EQL 2.0 107-06-2 1,2-Dichloroethane <EQL 2.0 
75-25-2 Bromoform <EQL 2.0 75-35-4 1,1-Dichloroethene <EQL 2.0 
56-23-5 Carbon tetrachloride <EQL 2.0 156-60-5 trans-1,2-Dichloroethene <EQL 2.0 
108-90-7 Chlorobenzene <EQL 2.0 75-09-2 Dichloromethane <EQL 2.0 
75-00-3 Chloroethane <EQL 2.0 78-87-5 1,2-Dichloropropane <EQL 2.0 
67-66-3 Chloroform <EQL 2.0 10061-02-6 trans-1,3-Dichloropropene <EQL 2.0 
74-87-3 Chloromethane <EQL 2.0 79-34-5 1,1,2,2-Tetrachloroethane <EQL 2.0 
124-48-1 Dfbromochloromethane <EQL 2.0 127-18-4 Tetrachloroethene <EQL 2.0 
95-50-1 1,2-Dichlorobenzene <EQL 2.0 71-55-6 1,1,1-Trichtoroethane <EQL 0.4 
541-73-1 1,3-Dichlorobenzene <EQL 2.0 79-00-5 1,1,2-Trichloroethane <EQL 2.0 
106-46-7 1,4-Dichlorobenzene <EQL 2.0 79-01-6 Trichloroethene <EQL 0.4 
75-34-3 1,1-Dichloroethane <EQL 2.0 75-01-4 Vinyl Chloride <EQL 2.0 
76-13-1 Freon 113 <EQL 2.0 156-59-2 cis-1,2-Dichloroethene <EOL 2.0 

Aromatic (8020) Volatiles 

CAS No. COCipOU'ld Result EQL CAS No. Cocrpound Result EQL 

71-43-2 Benzene <EQL 2.0 106-46-7 1,4-Dichlorobenzene <EOL 2.0 
108-90-7 Chlorobenzene <EQL 2.0 100-41-4 Ethyl benzene <EQL 2.0 
95-50·1 1,2-Dichlorobenzene <EQL 2.0 108-88·3 Toluene <EOL 2.0 
541-73·1 1,3-Dichlorobenzene <EQL 2.0 Xylenes <EQL 4.0 

8010 Surrogate X Recovery limits 

1-Chloro-4-fluorobenzene 

8020 Surrogate X Recovery Limits 

1-Chloro-4-fluorobenzene 
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