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'~" 

Mr. Don Pfister, Director 
Miamisburg Closure Project 
U. S. Department of Energy 
175 Tri-County Parkway 
Springdale, OH 45246 

ATTENTION: Paul Lucas 

CH2M HILL Mound, Inc. 

1075 Mound Road 

P.O. Box 750 

Miamisburg, OH 45343-0750 

SM0-318/06 
May 22, 2006 

SUBJECT: Contract No. DE-AC24-030H20152: Deliverable #39 Potential release site and 
removal action documentation; Section C.2.3.1.2 Further Assessments; PRSs 91-92 
and 94-98 PRS Package Addendum 1, Final 

Dear Mr. Pfister: 

Attached is the following Final document for your records: 

• PRSs 91-92 and 94-98 PRS Package, Final 

If you or members of your staff have any questions regarding the document, or if additional support is needed, 
please contact Dave Rakel at 937-865-4203. 

Sincerely, 

Michael D. Ebben 
Site Manager 

ME/jg 

Enclosures 

cc: T. Fischer, USEPA, (1) w/attachments 
B. Nickel, OEPA, (1) w/attachments 
S. Helmer, ODH, (1) w/attachments 
J. Crombie, ODH, (1) w/attachments 
M. Wojciechowski, Tetra Tech, (1) w/attach 
G. Gorsuch, DOE/MCP, (1) w/attachments 
R. Tormey, DOE/OH, (1) w/attachments 
G. Desai, DOE/HQ, (1) w/attachments 
F. Bullock, MMCIC, (3) w/attachments 

· Public Reading Room, (1) w/attachments 
C. Kline, CH2M Hill, (1) w/attachments 

Admin Record, (2) w/attachments 
ER Records, CH2M Hill, (1) w/attachs 
DCC (1) w/attachments 
M. Ebben, CH2M Hill, w/o attachments 
K. Armstrong, CH2M Hill, w/o attachments 
D. Rakel, CH2M Hill, w/o attachments 
D. Kramer, CH2M Hill, w/o attachments 
S. Barr, CH2M Hill, w/o attachments 
M. McDougal, CH2M Hill, w/o attachments 
file, CH2M Hill, w/o attachments 
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PRSs 91-92 and 94-98 

PRSs 91-92 and 94-98 

PRS Packar!)i'·c 
Dr?ft\ ~ 

"PRSs 91-92 
and 94-98 

Core Team 
binned PRSs Further : 
Assessment (2/1/96) .: 

\ ''PRSs 91-92 
and 94-98 

.··core Team recommends retiring'·. 
: PRSs 91-92 and 94-98 and ·. 
: monitoring the corresponding seeps : 
:(601-602 and 604-608) as part of the: 
:remedy identified in the Parcel 6, 7. s: 
· Proposed Plan and Record of · 

Decision 

Signed 
Recommendation 

PRS Package 
----Addendum,;: · 

Final. "' 

,, :,,'PRSs 91-92 

and 94-98 
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The Mound Core Team 
500 Capstone Circle 
Miamisburg, OH 45342 

Mr. Frank Bullock, PE 
Director of Operations 
Miamisburg Mound Community Improvement Corporation 
720 Mound Road 
COS Bldg. 4221 
Miamisburg, Ohio 45342-6714 

Dear Mr. Bullock: 

The Core Team, consisting of the U.S. Department of Energy Miamisburg Closure 
Project (DOE-MCP), U.S. Environmental Protection Agency (USEPA), and the Ohio 
Environmental Protection Agency (OEPA), appreciates your review of the PRS 91, 92, 
94-98 PRS Package, Public Review Draft, February 2006. Enclosed is our response. 

Should you require additional detail, please contact Paul Lucas at (513) 246-0071 and 
we will gladly arrange a meeting or telephone conference. 

Sincerely, 

DOE/MCP: Y/z:>-job 
~-----· "'"""""'"""--'-~-~-·----

Paul Lucas, Remedial Project Manager date 

USEPA: 

OEPA: 



Response to MMCIC/ EHS Technology Group, LLC Comments on the 
PRS 91,92, 94-98 PRS Package 

Public Review Draft 
February 2006 

Technical Review of the Mound Site 
Prepared for the Expcri-Ccnter 

by EHS TECHNOLOGY GROUP, LLC 

Reference llocument: PRS 91, '>2, ')4-~IS Addendum l (the Groundwater Seeps Package) Data 
Package. Public Review Draft, F~hruary 2006. 

Jlurpose: 'Jlle purpose of this document is to notify the public of the proposed action to retire the 
seeps PRS designation numbers and continut! to address the seeps remediation through the risk 
assessment and ROD f'or Parcels G. 7 and l'. Thi~ Data Package satisfies tht! Public Notification 
requirement. 

Background: PRS 91. ')2 94-'>X include seeps of grow1dwatcr from the main hill of the Mound 
facility. These seeps discharge outside the Mound sne boundurics in the northwest comer of the site. 
into Community Park, which is 0\vncd hy the City or Miamisburg. The seeps have had numerous 
spccilic contaminants of concern includmg radionuclidcs (tnllum and radium) and volatile organic 
compounds (tricholoroethane and lctrachloroethnne) The source of the contamination is believed to 
bc thc soils and building foundation from the R :md SW buildings on the main hill of the site. In 2005, 
these buildings Wt:lre demolished. During demolition. a large amount of dust suppression water was 
poured over the building foundations. 'r11e lcvds or contaminants, including both the radionuclidcs 
atld the VOCs increased during this period. This iru;rcase r~ believed to be the rcsull of the large 
amounts of water infiltration. Sine~ the demolition. and dt.L~t suppression water has ceased, le\·d~ of 
contamination in both the seeps and the groundwater wells have declined llowever, levels of hnth 
VOC and radionuclides remain abO\·e the MCL (maximum contaminant levels) for the groundwater. 

The DOE is requesting as part of this PRS Data Package that tht! PRS designation nwnbers be retired. 
The seeps would continue to be momtored, including san1pling and analysis, through u monitoring plan 
to he included in the Risk A~sessmenl and ROD for Parcels 6. 7 and S No further remediation, except 
the continued monitoring, is planned for the off-site seeps. 

Technical Assessment: EHS has had the opportunity to review and comment on this PRS Data 
Package. EHS has several questions and concerns regardlllg the proposed plan of action for the PRS 
91, 92 and 94-98 seeps. 

Although contaminant levels in the seeps arc dropping, no rece111 san1ple resull~ were included in the 
data package. 'Jbcreforc, it is not possible to determine the outcome of the contaminate levels. 
Althout~h. it is predicted that lhc contaminants will continue 10 decrease until levels arc below MCLs. 
it 1s also possible that the contanunanl~ wrlllcvel ofT above MCLs. and ultimately a remediation action 
may be necessary. \VE believe it is too soon to come to a determination based on the information 
presented in th~ data package. In addition. by retiring the PRS numbers, it is possible that the seeps 
will become ''lost" in the risk assessment and not fully addressed. 

Page 3 of the PRS Data Package rnentwns the impacts to soils from the adjacent seeps, including a 
solvent loading equation for soils. Ha..:; actual soil sampling confirmed the accuracy of this equation? 
Docs the same equation apply for radionuclides in the soils? Is the sampling activity recent, or arc 
historical numbers being used. EHS would like to see soils sampling subsequent to the R and SW 
Building demolition activity. In addition, it 1s appropriate that the on-site soils ur1d groundwater be 
dean to a level for industrial reus.:, but ofT-srtc sods must be clcat1ed to a levt:l requinng no 
restrictions. 
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For these reao:;ons, EHS believes 1t 1s not appropriate to retire the PRS numbers Instead, further data 
should be collected, including sotl sampling from the source material. to confirm the rcmcdJation 
process to be almost complete. It may be that a large source rcmams m subsurface soils or the rock 
infrastructure that will need additional treatment. 
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From: "Fmnk Bullock" ~:FUu!:oc~@r;•ot.nld ~;mn> 
To: "David Rakei (E-ma!lj" <RAKcDA@aoe-mo.gM>. "Pmrl Lucas (E-rnaill" 
<PauLLuc<!s@otH\1 d•.leJJOv>. "Tirn Fischer (£'.1nnil 2Y <fisclleLtimotliy@cpamari.epa.gov>, "Brian. 
Nickc\ (E-mail)" <brian~nickd@epa.s!a!EU;h.us> 
Date: 3!20!06 3:44AM 
Subject: 

MMC:c r:nr:r:nn; vi1ii' \lw cornrn;:nts mark tly E~S k> me aHa•;hed !X< PeL We look ft~f'>t;afd toyt·ur 
fCS00fi82S, 

>-rank B'lllOck. 'PE 
f\:lMCIC 
t;,rectnr nf ()pn-rattnii!". 

Miamtsburg, Oh 45342 
{H37) 865-4052 
ww'N.Mound .com 

CC: 
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Response 
The Core Team agrees continued monitoring of the groundwater expressed at the seeps is needed. 
However, the Core Team does not believe the situation at the seeps should prevent development of the 
Residual Risk Evaluation, Proposed Plan, or Record of Decision for Parcel 6. 7, and 8. The Core Team 
took the unusual action of designating these PRSs "retired" due to the fact that monitoring the seeps will 
be part of the remedy in the Proposed Plan and Record of Decision for Parcels 6, 7, and 8. 

As we have done for other parcels, a monitoring plan is being developed. The plan has trigger levels for 
actions other than continued monitoring. These actions include a reduction in monitoring as contaminant 
concentrations decrease and additional action if the concentrations increase. The results have been and 
will continue to be compared to MCLs as a goal. MCLs are drinking water standards and as such are 
appropriate comparison for offsite receptor. 

Your comments indicated the package included "no recent sample results." The package included results 
of groundwater observations at the seeps through the fourth quarter of 2005. The time series plots in the 
package were prepared for constituents exhibiting MCL exceedances (PCE, TCE, and Tritium). The CD 
included in the package has the results for one hundred fourteen other constituents that do not exceed 
comparison values. 

Soil/sediment samples were obtained at the seeps in 1994-95. These results were included in this PRS 
Package for the seeps. Since most of these results were nondetects, soil/sediment sampling at the seeps 
was not continued. 

Page 4 
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Ms. Beth Moore 

The Mound Con~ Team 
500 Capstone Circle 
Miamisburg, OH 45342 

Assistant Public Works Director 
Miamisburg, Ohio 45342 

Dear Ms. Moore: 

The Core Team, consisting of the U.S. Department of Energy Miamisburg Closure 
Project (DOE-MCP), U.S. Environmental Protection Agency (USEPA), and the Ohio 
Environmental Protection Agency {OEPA), appreciates your review of the PRS 91, 92, 
94-98 PRS Package, Public Review Draft, February 2006. Enclosed is our response. 

Should you require additional detail, please contact Paul lucas at (513) 246-0071 and 
we will gladly arrange a meeting or telephone conference. 

Sincerely, 

DOE/MCP: 

US EPA: 

OEPA: 

~--·~~
Paul lucas, Remedial Project Manager date 

-Tim~o~~hy Tif.1£J];m?ct~ia~I-ProjecT Ma-nag_e_r ___ i,-'-d.._{;;::...~:/A --
·-~~~~--
Brian K. Nickel, Project Manager 



Response to City of Miamisburg Comments on the 
PRS 91,92, 94-98 PRS Package 

Public Review Draft 
February 2006 

1. For the past ten years, the City has expressed concerns to the Core Team about 
contaminant concentrations in the groundwater seeps on City property. It has been 
the City's understanding and expectation that DOE will undertake and complete 
active environmental remediation of the seeps prior to the Mound site closure 
deadline. In a letter dated January 18, 1996, the Core Team assured John 
Weithofer: 

Any final remediation for the seeps will occur as part of the on-plant 
cleanup at the source(s) of these contaminants. Since the expected 
results of the remediation will be to achieve drinking water standards at 
the seeps, no future access restrictions will be necessary. In addition, a 
risk evaluation will be done prior to any related property transfer. 

Letter from Core Team to John Weithofer, January 18, 1996 (attached). 

In January of 2004, noting concern that DOE's Risk-Based End State Vision for the 
Mound facility suggested that DOE did not intend to complete the cleanup of the seeps 
by 2006, the City stated: 

We are gravely concerned that DOE does not intend to restore 
Community Park groundwater and the hillside seeps to a protective 
condition by 2006. The City of Miamisburg will not accept an indefinite 
schedule for restoration of groundwater in these areas, nor will the City 
agree to monitoring or maintenance obligations or use restrictions {i.e., 
institutional controls) pertaining to its properties. DOE must come forward 
immediately with a viable plan for complete and expeditious remediation of 
these areas by the 2006 closure deadline. 

Letter from City of Miamisburg to Jessie Hill Roberson, January 14, 2004 (copy 
enclosed). 

Despite the Core Team's previous assurances and the City's repeatedly-stated 
concerns and objections, it now appears that the Core T earn does not intend to actively 
remediate the groundwater seeps. Rather, the Core Team is now proposing long-term 
monitored natural attenuation and monitoring of the seeps. For the reasons previously 
stated by the City, as well as the additional reasons set forth in these comments, the 
City opposes the retirement of the PRS designations for the City of Miamisburg seeps 
and any remedial proposal that will not restore groundwater on City property to 
applicable standards (e.g., MCLs and other applicable risk-based standards). 
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Response 
The source of the VOCs and tritium observed at the seeps has long been believed to be 
the soils under R/SW, 8 Building, and the B Building Solvent Storage Shed. Removal 
actions at these locations have resulted in the removal of the soil believed to be the 
source. of the VOCs and tritium observed at the seeps. The R/SW Building removal 
included the removal of soil (rad contaminated) to shale (more than 1,500,000 cu ft). 

The Core Team believes that continued monitoring of the groundwater expressed at the 
seeps is needed to demonstrate that our understanding of this complex system is 
correct. However, the Core T earn does not believe the situation at the seeps should 
prevent development of the Residual Risk Evaluation, Proposed Plan, or Record of 
Decision for Parcel 6, 7, and 8. The Core Team took the unusual action of designating 
these PRSs "retired" due to the fact that monitoring the seeps will be part of the remedy 
in the Proposed Plan and Record of Decision for Parcels 6, 7, and 8. 

As we have done for other parcels, a monitoring plan is being developed. The plan has 
trigger levels for actions other than continued monitoring. These actions include a 
reduction in monitoring as contaminant concentrations decrease and additional action if 
the concentrations increase. The results have been and will continue to be compared to 
MCLs as a goal. MCLs are drinking water standards and as such are appropriate 
comparison for offsite receptor. 

2. It is not appropriate to merge the assessment and remediation of the seeps on 
City property into the remedial planning for Parcels 6-8. DOE and MMCIC have agreed 
that property within the boundaries of the DOE Mound Plant will be cleaned up to 
industrial standards. No such agreement applies to contamination on City property. To 
the contrary, it is the City's expectation that groundwater on its property will be restored 
to unrestricted use standards, consistent with the Core Team's assurances in its 
January 18, 1996 letter. Therefore, because the Mound Plant and the City's off-site 
parcels are subject to differing remedial standards, the City objects to the proposal to 
retire the PRS designations for the seeps on City property. 

Response 
It is appropriate to link the assessment the seeps to the closure documentation for 
Parcel 6,7. and 8. The on site seeps are within these parcels. The source for the on site 
and offsite seeps is within these parcels. However, this link does not mean that the 
same standards are appropriate for both the on site and offsite seeps. The Core T earn 
agrees that industrial standards are appropriate for the property within the boundaries of 
the DOE Mound Plant and other standards are appropriate for the property outside the 
boundaries of the Mound Plant. 

The Core Team took the unusual action of designating these PRSs "retired" due to the 
fact that monitoring the seeps will be part of the remedy in the Proposed Plan and 
Record of Decision for Parcels 6, 7, and 8. The results have been and will continue to 
be compared to MCLs as a goal. MCLs are drinking water standards and as such are 
appropriate comparison for offsite receptor. As we have done for other parcels, a 
monitoring plan is being developed. The plan has trigger levels for actions other than 
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continued monitoring. These actions include a reduction in monitoring as contaminant 
concentrations decrease and additional action if the concentrations increase. 

3. Addendum 1 to the Groundwater Seeps PRS Package discusses contaminant 
trends by comparison to drinking water MCLs. The City agrees that MCLs are 
applicable and relevant standards for purposes of the groundwater ingestion pathway. 
Unfortunately, remediation of the suspected source areas has not resulted in the seeps 
achieving MCLs. Any future risk evaluation would have to consider this fact. 
However, the Groundwater Seeps PRS Package does not address risk associated with 
other potential risk pathways, such as dermal exposure or inhalation. Per the Core 
Team's 1996 letter referenced above no access restrictions are envisioned for the 
seeps. Can the Core Team confirm that the seeps (both on-site and off-site), as they 
exist today, are protective of human health and the environment? 

Response -· 
Using tritium as an example, the residential scenario RBGV ( 10-4) for the ingestion 
pathway is 67,000 pCi/1, for the inhalation pathway 67,000,000 pCi/L, and for the dermal 
pathway 27,000,000 pCi/L The exposure assumptions for this scenario include a 30 
year exposure duration and consumption of 2 liters of water per day. While the Core 
Team does not recommend drinking the water from the seeps (or any other untreated 
water source, for that matter), the seeps as they exist today with a monitoring program 
are protective of human health and the environment. 

4. The Groundwater Seeps PRS Package does not discuss any feasible 
alternatives for active remediation of groundwater that issues from the seeps. In the 
Package, page 29 of OU-2 Technical Memorandum #1, Pre-investigation Evaluation of 
Remedial Action Technologies {DOE Mound Plant August, 1991) indicates that a 
groundwater capture system associated with SW Building was effective in reducing 
tritium concentrations measured in groundwater samples from seeps 0605 and 0607, 
located off Mound Plant property. Feasible alternatives for active remediation of 
groundwater should be evaluated and pursued. 

Response 
The information from the OU-2 Technical Memorandum indicated a hydrologic 
connection between seeps 0605 , 0607 and the site of SW Building. The SW/R and B 
Building complex has been removed and more than 1,500,000 cu ft of associated soil 
removed. Verification sampling is underway at the SW/R excavation site. The Core 
Team believes the appropriate next step is to monitor the seeps confirm that the 
removal action was effective. 

5. The National Contingency Plan sets forth the expectation that "groundwaters will 
be returned to beneficial uses whenever practical, and within a reasonable time, given 
the particular circumstances of the site." 40 C.F.R § 300.430(a)(iii)(F). The 
Groundwater Seeps PRS Package provides no assessment of the likely timeframe for 
restoring groundwater to beneficial uses. 
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Response 
The Proposed Plan and Monitoring Plan include such a projection. Based on the data 
currently available, groundwater should reach MCLs in 2008-2011. The Monitoring Plan 
has contingencies in the event this does not happen. 

6. All of the off-site seeps need to be compared to a City parcel map and ownership 
verified at each seep location. Per the maps provided in the package, it is apparent that 
some seeps are on City property, but other seeps' locations are unclear as they are not 
located on any type of map with parcel lot lines. Seep 98 appears to be on railroad 
property and seeps 96 and 97 appear to be on private residential property. 

Response 
This is useful information for risk communication and sampling logistics (access 
agreements). However, it has no impact on the assessment since a drinking water 
standard (MCL) was used. 

7. The currently referenced contaminants are: TCE. PCE, tritium, radium 228, 
strontium 90. Historical data in Appendix C shows a much larger contaminants of 
concern list which included: uranium 233, uranium 234, uranium 238, nitrate, chloride, 
plutonium 238. Please define a complete contaminants of concern list for each seep. 

Response 
When the seeps were identified as PRSs (OU9 Site Scoping Report: Volume 12- Site 
Summary Report, 1994) VOCs and tritium were identified as the potential hazardous 
substances. As you noticed, in various investigations analyses were performed for other 
radionuclides and chemicals. The current contaminants of interest are those for which a 
level above an MCL has been observed. This list is provided by seep on pages 1 and 2 
of the Addendum 1 to PRS 91/92/94/95/96/97/98 Package. 

8. Page 3 of the Package discusses impacts to soils from the adjacent seeps. A 
solvent loading to soils equation is shown. Has actual soil sampling confirmed the 
accuracy of this equation? Does this same equation apply to radionuclide loading? Per 
the regulators, what is the acceptable on-site soil loading rate and off-site soil loading 
rate? The package does not contain any recent soil sampling at the seeps locations. It 
would not be prudent to use historical soil sampling results when recent loading to the 
soils well exceeds any historical loading to the soils. The on-site seep soil data should 
be compared to the Mound 2000 soil cleanup objectives. What are the off-site seep soil 
data being compared to? 

Response 
Soil/sediment samples were obtained at the seeps in 1994-95. These results were 
included in this PRS Package for the seeps. Since most of these results were 
nondetects, soil/sediment sampling at the seeps was not continued. The following 
tables list those radionuclide results in soil at the seeps, the Mound background, and 
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the residential Risk Based Guideline Value (10-6, Miami-Erie Canal RRE and ROD). 
Most results are below background. Results above background are below the RBGV. 

The equation on page 3 is a simple mass transport calculation that provides the 
maximum mass available for deposition at the surface soil at the seep. It does not have 
any corrections for evaporation, continued surface flow, or recharge. The purpose was 
to demonstrate that given an average seep condition, the VOC loading to adjacent soils 
is minimal. The same equation would apply to radionuclides. The concentration of the 
radionuclide in groundwater would be converted to the Curies available for deposition 
on the surface soil at the seep. No correction or adjustment for evaporation, decay, 
continued movement with water on the surface or recharge into groundwater occurs. 
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PO BOX 2805 
DAYTON, OH 45401-iSOS 
937-225-7313 

State of Ohio 

Montgomery County 

MIAJ'.~!SBURG CLOSURE PROJECT 

POTENTIAL RELEASE SITE PACKAGES 

The following documents are available (February 17, 
20QC.) for pudic information in the CERCLA Public 
Reading Room. 955 Mound Rd., M:arrist:urg, Ohio. 

PRSs 91·92 and 94·98, Addendum 1. 
(Main Hill Seeps) 

Questions can be directed to Paul Lucas at 
(513) 2d6·C071 

u.s Department of Energy 
u.s. Environmental Protection Agency 
Ohio Environmental Protect:on Agency 

6907069 2-17/06 

Sworn or affirmed to, and subscribed 
before me, this 2/14i2006. 

In Testimony Whereof, I have 
hereunto set my hand and aftixed my 
official seal, the day and year 
aforesaid. 

Before me, the undersigned, a Notary public in 
and for said County, personally came 

Tinltiinball, · ··• · 
who being first duly sworn says he/she is the 
Legal Advertising Agent of the 

which he/she says .is a newspaper of general 
circulation in Montgomety, Clark, \Varren, Butler, 
Clinton, Greene, Preble, Miami, Darke, Mercer, 
Shelby, Fayette, Logan, Hamilton, Clermont, 
Auglaize, and Champaign Counties, and State of 
Ohio, and he/she further says that the Legal 
Advertisement, a copy of which is hereunto 
attached, has been published in the said 

I?~Xfq!I~Q~JJ)i:Ne\Vs c 

18.0 Lines, 1 Time(s), last day of publication 
being 2tF1/2006, · . ,, ,:~y, 
and he7shefurther says thai the bona fide daily 
paid circulation of the said 
:pay~Q~-~,"Q~il~~rH.e"ws:'-
was over (25,000) at the time_the said 
advertisement was published, and that the price 
charged for same does not exceed the rates 
charged on annual contract for the like amount of 
space to other advertisers in the general display 
advertising columns. 

Invoice No 
Ad Cost 
Paid 

Due 
, •. ,..,..,._,,hV,"< '• 

6907069 
$89.92 

$0.00 

$89.92 
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Addendum 1 to PRS 91/92/94/95/96/97/98 Package 
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Figures 

Figure 1 Locations of Seeps and Monitoring Wells 
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Appendix A Further Assessment Data (provided on CD) 

Appendix 8 Further Assessment Time Series Plots for Tritium and Volatile Organic 
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Addendum 1 to PRS 91, 92, 94-98 Package 

MIAMISBURG CLOSURE PROJECT 
PRS 91, 92, 94, 95, 96, 97, and 98 

RECOMMENDATION: 

In the Spring of 1986, 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 an-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, 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 Team 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, 602, 604, 605, 
6067, 607, 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, 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: 
Paul Lucas, Remedial Project Manager (date) 

USEPA: 

OEPA: 
Brian K. NickeL Project {Manager ' 1(date) 
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Addendum 1 to PRS 91/92194/95/96/97/98 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 B 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 
tetrachloroethane (PCE) and trichloroethane (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 

Final April 2006 
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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 (TheE 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. 

April2006 
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Addendum 1 to PRS 91/92/94/95/96/97/98 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 ,41 0 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 21,410 
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: trichloroethene as contaminant with density = 1.46 g/ml 

1 0 JJ.g/1 concentration at seep 

2 liters per minute flow rate 

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

=> 110.5 grams per year deposited on the surface) 

With trichloroethene density @ 1.46 g/ml this equates to approximately 
6.8 milliliters of trichloroethene 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. 

Final April2006 
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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 91/92194/95/96/97/98 Package 

It therefore appears that, based on recent 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 nCill. 
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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, ERIWM 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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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 find other seeps that may exhibit elevated tritium 
concentrations. Emphasis was placed on searching the off-site areas along the western and northern 
plant boundaries. Eight seeps were identified including three on-site and five off-site. 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 ha7..ardous 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/l 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 

1 03 to 1400 nCi/1 
1 0 to 28 nCi/l 

<1.0 to 110 nCi!l 
<1.0 to 97 nCi/l 
6.7 to 66 nCi/l 
16 to 37 nCi/1 

1m 
563 nCi/l 
16.9 nCi/l 
<1.0 nCi/l 
<LO nCi/1 
6.7 nCill 
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 ofthe 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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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' 

NO ~ Not Detected. 

T etrachloroethene 
Trichloroethene 
Trichloroethene 
T richloroethene 
Trichloroethene 
T richloroethene 
T richloroethene 

8 to 25 !J.g/1 
3.7 to 7.7 IJ.g/1 
6.6 to 40 !J.g/l 

ND to l 0.8 !J.g/1 
ND to 10.6 !J.gll 
2.6 to 5.6 !J.g/l 
2.1 to 9.0 !J.g/1 

The MCL for Tetrachloroethene and Trichloroethene detected is 5 !J.g/L 

1995 
15.0 !J.g/l 
3.7 !J.gll 
6.0 !J.g/1 

ND 
NO 

2.6 !J.g/1 
2.1 !J.g/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.g/kg was detected at the on-site seeps (PRS 91 and 92) as compared to 

I 
I 
I 
I 
I 
I 
I 
I 

the GV (Industrial) of 41 0 J.lglkg. A maximum concentration of 180 !J.g/kg was detected at the off-site 

1 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. I 
READING ROOM REFERENCES: I 
l) OU9, Site Scoping Report, Volume 12- Site Summary Report, Final, December 1994. (pages 6-14) 
2) OU9, Remedial Investigation/Feasibility Study, Site-Wide Work Plan, Final, May 1992. I 

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

1 (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) 

Gary L. Coons, Member ofEG&G Technical Staff 
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. . Hazardous Conditions and . 
Description of History end Nature of Waste Handling ... Incidents . 

3uilding 29 Septic Tank 
!Tank 2241 

lilding 49 Solvent Storage 
Shed 

E·9 

G·7 

Historical 

Inactive 

Tritium in Buried Valley H-.~ •. -· H!WJ:«f.1t~ 
Aquifer ~ ." ~· 

'est Fire Residual St~~.,... H-7 
Area .• •·' 

~~ff'ifv~:Y· Project 
~otential Hot Spot 

Location S0425 

Main Hill Seep 0601 

Main Hill Seep 0602 

G·B 

F-5 

G-7 

In service 

Grounds 

NA 

NA 

3. 4. 
6 

Suspected 

Suspected Organi.i·~l~ !including trichloro";it'lltne:, •• ~,-.~ .. 4 
,.,Jsotffopanol, ethanol. freon- TF. hexane) I • '9'""'" "'· 

Unexploded detonation devices 4, 5, None Suspected 
18 

Thorium 6 Unknown 

Tritium. VOCs 

Tritium, VOCs 

s 4. !3 

s 

5 

14 

2 

No Data 

16 

14 

Results 

SGSb 
Table 8.3 

Location 2137 

Table 8.9 
RSS Location 50275 

Table 8.9 
!See discussion for Area 

7 in Ref. 61 

Table 8.9 

Tables 8.6. 8.7. B.a. 
and 8.9 

Tables 8.6. B. 7. 8.8. 
and 8.9 

Ref 

12 

6 

6 

11 
18 

6 

18 

18 

ahitHII•~elfp!060!lra~ ~·a-~A-·~~~~~~~~~~·u ~m~f"V~.@~~~~~~~~~~~~~~~~t:~~~~t~~~~~~~~~~:··-=:.:.· ___ J __ _ 
Main Hill Seep 0604 0·6 NA Tritium, VOCs 

Main Hill Seep 0605 0·6 NA Tritium, VOCs 

Main Hill Seep 0606 C-7 NA Tritium. VOCs 

Main Hill Seep 0607 C-7 NA Tritium, VOCs 

Main Hill Seep 0608 0·6 NA Ttitium, VOCs 

- - - - - - - - - - - - - - -

Tables 8.6. B. 7, 8.8, 
and 8.9 

Tables 8.6. 13.7, B.S. 
and 8.9 

Tables 0.6, 8.7, 0.8. 
and B.9 

- -

18 

18 

18 

A. I·· 

-



- - - - - - - - - - - - - - - -
t • Soil Gas Survey · Freon 11, Freon 113, Trans-1,2-Dichloroethylene, Cis·1.2·Dichloroethylene, 1, 1. 1· Trichloroethane. Perchloroethylene, Trichloroethylene, Toluene 
2 ·Gamma Spectroscopy· Thorium-228, -230, Cobalt·60, Cesium-137, Radium-224, ·226, -228. Americium-241. Actinium·227, Bismuth-207. Bismuth-210m, Potassium·40 

J • Target Analyte list 
4 • Target Compound list IVOCI 
5 • Target Compound Ust (SVOCI 
6 ·Target Compound Ust (Posticldes/Polychlorinated Biphenyl) 
7 • Oioxins/Furans 
8 • Extractable Petroleum Hydrocarbons !EPHI/Total Petroleum Hydrocarbons ITPHI 
9 ·lithium 
1 0 • Nitrate/Nitrite 
11 · Chloride 
12 · Explosives 
13 • Plutonium-238 
14 • Plutonium-238, Thoriund32 
15 • Cobalt-60, Cesiurn·137, Hadium-226, Americium-241 
16 ·Tritium 

Boference lJli 

1. DOE 1986 
2. DOE 1992a 
3. DOE 1992c 
4. DOE 1993a 
5. EPA t98Ba 
6. DOE 1993d 
7. DOE 1993c 
B. DOE 1992d 
9. Fentiman 1990 
10. DOE 19921 
11. Styron and Meyer 1981 
12. DOE 1993b 
13. DOE 1993d 
14. DOE 1991b 
15. Halford 1990 
16. DOE 1993e 
17. DOE 1990 
18. DOE 1992a 
19. Rogers 1975 
20. DOE 1 992h 
21. Dames and Moore 1976a, b 
22. DOE 1992i 
23. DOE 199:?j 
24. DOE t!J94 
25. EG&G 1994 

- - -



Table 8.6 ·Target Compound List - VOC (a,bl 

110 NO NO NO NO NO NO NO NO 7 

·--·----·-··-
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NO NO NO NO NO NO NO NO flO 

·----~ 
NO NO NO NO NO NO 7 

35. 

36. 

j37, 
"'0 
OJ 

tO 
('!) 65. 

~~~. NO NO NO tJO 

NO NO ~,~-~-0-.f-N-0--1---l 

NO NO NO NO NO .. NO ~ ---1---+---+---+--1 ·---+---.----r-· 
NO NO NO NO NO 0.01 NO NO NO NO 1/0 NO 
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• ~. 
97. 

98. 
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SITE NAME 
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Table B.7. Target Compound List- SVOC, P/PCB, PAH, and EPH tal 

Polycyclic Aromatic Hydrocarbons (PAHI 

svoc 

Pesticides, Polychlorinated 
Biphenyls 

NO NO 

NO 

NO 

NO NO NO NO 

- -
EPH 

& 
TPH 

-

7 

--- ---+---4 
7 

7 

7 

7 

7 

2600 7 

18 
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Table B.7. Target Compound list· SVOC, P/PCB, PAH, and EPH to) 

svoc 

NO N! 

NO NO NO 

Polycyclic Aromalic Hydrocarbons IPAH) 

NO 

2.600 

0.35 0.75 0.51 

NO NO NO 

General 
Chemistry 

NO 

·Pesticides, Polychlorinated 
Siphenyfs 

NO NO NO 

NO NO NO 

NO NO NO NO 

NO NO NO NO NO NO 

2754 

1--+---J-...-4--1--.. --t---+--~--- ·---
NO NO NO NO NO NO 

NO NO NO NO NO NO NO 

NO NO NO NO NO NO NO 

NO tiD NO NO NO NO NO NO NO NO NO - ·- - -- - --

NO 

EPH 
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TPH 

-
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7 

7 
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-



"'0 
Q,) 

tO 
('[) 

..... 
N 

- - - - -

SITE NAME 

28, 

31. 
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Table 8.8. Target Analyte list (TAll - lnorgan1cs181 

22.4 8.8 606 

18.2 5 

General 
Chemistry 
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17.5 
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3.9 
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NO 17.1 NO 43.4 

0.26 112 
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··-- -· .. ~*-
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T bl B 9 Summary O f Radiological Oatal•.bl a e .. 

Site Name 

3o9. 'Sti& suiv&v Prpi~~fP~~entl&ii.J:1#i~ij9•;1Kf 
· · Locatio~ ~0.321 [!h ~}.<.;>t'i :3 •••.• ,· > 

:! 11. 

314 •. Farm Tritsh 

lal • All units are reponed in pCi/g unless otherwise noted. 
(b) . Blank spaces implies not sampled. 

5.36 

28.9 

O.t5 

0.43 

0.02 

lcl . Additional data on other analytes are available in reference 16. 
(dl . Groundwater data. Unit of measure is pCI/L. 
e) . This site is the same as Site #19. 
:f) • Groundwater data. Unit of measure is nCi/L. 

6.46 

270 

5.02 2 

14.94 

LDL - lower Detection 
Limit. 
NO - Not detected. 
NA - Not analz.yed for. 
NR - No result reported. 

<2 

1.3 

References: 
6) DOE 1993d 
7) OOE 1993c 

111 Styron and Meyer 1981 
131 DOE 1993d 
181 DOE 1992a 
241 DOE 1994 
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The B Valley aquifer underlies 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 pat · ay of 

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

Great Miami River. T Great Miami River partially penetrates the unconsolidated mate that comprise 

the aquifer, but has not shown to be a hydraulic discontinuity In the aquifer.} afore, the river may 

act as a partial but not comple barrier to groundwater flow to the southwest.)IScharge of contaminated 

groundwater would be dUuted by ng with the surface water In the river. ·so, upon entering the surface 

water. VOCs may volatUize Into the air 

The most likely off-plant receptors of grou er contaminati are several domestic wells south of Area 

B, on the east bank of the Great Miami River. ,~, ~o Plant monitors water quality from samples 

collected at these wells and has found tritium a · concentrations of volatUes. Trichloroethane. 

tetrachloroethane, and 1,2-dlchloroethene (total) tected In any other off-plant monitoring wells 

from January to July 1990. Extremely lo oncentratlons 1,1,1-trichloroethane (0.3-1.4 llg/L) were 

detected In both on-plant and off· wells during this time 

trichloroethane Is 200 ~g/L. lndiCattPa 

off-plant groundwater receptors re as follows: 

- the Mlamlsb g municipal production wells. which are along the op 
of the Gr Miami River and northwest from Area B: 

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

• prtvate wells at homes and businesses east and west of the Great Miami Riv 
Except for a single residence that refused municipal water services, the dosest 
homes and businesses, dlrecUy west, are supplied wfth municipal water; the wells 
supply water for miscellaneous uses, such as lawn Irrigation, not requiring potability. 
Domestic wells to the southwest and approximately 1,400 ft from Area B are still used 
for pota~e water. 

3.2. MAIN HIU. SEEPS, OPERABLE UNIT 2 

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

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

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

old SW cave: Area 6. WO BuDding filter deanlng wastes; Area F. chromium solution disposal trench: the 

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

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

Mound Plant, ER Program 

R...n.£on2 

RifFS. O.U. t, sn.Wide W«k Plan 
June 1H1 
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from the Indurated bedrock on or adjacent to the Main Hill and have a history of VOC and tritium 

contamination (Tab'e 111.1). 

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

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

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

Mound Plant property (Figure 3.3). but only two have significant flow (~5 gallons per minute [galjmin]}. It 

has been coocluded that the tritium in the seeps originates from tritium in the soU moisture below the SW 

Building. See section 2 of this Wori< 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 Hlll. 

Conceptually, the Site hydrogeology can be divided Into two hydrostratlgraphlc units-the Buried 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 Burled Valley aquifer is unknown at this 

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

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

Whether the seeps are the result of an underlying lmpenneable shale that restricts the downward 

movement of groundwater or are the point at which the water table Intersects the hUislope 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 eariy 1960s (DOE 1989d). In 

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

distillate 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 

(haff~ife = 12.3 years), the actlvfty In 1990 would be about 625 .CJ. Assuming no additional trftlum was 

added to this Inventory after 1970, there may be a sufficient quantity present (625 C~ 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 (Building E 

Solvent Storage Shed), and soU cleanup was performed when the buDding was dismantled 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 at any of the sites Is not known. 

Mound PWrt, ER Program 
Revision 2 

RI/FS. O.U. 9, S!W-WkM Woiit Plan 
Jun. 1991 

Page 18 



Table Ill. 1. Contaminants Detected In Groundwater Seeps 

Location !Seep No.) 

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

T etrachloroethene 8.2 u 

Trichloroethane 5.6 14 

1,2-trans-Dichloroethene 2.1 10 

1,1,1-Trichloroethane u 1.5 

1, 1-Dichloroethane u 1.3 

Chloroform u 1.2 

Bromocllchloromethane u 0.65 

Bromoform u 0.61 

Tritium (nCI/l)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. 
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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 100 nCI/L for the period of August 1986 through December 1988. This 

is below the effluent discharge standard (3000 nCijL) and mostly below the proposed drinking water 

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

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

and thus probably contributes recharge to the Buried 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 Building 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 andjor 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 ftow pathways and source characterization. The development of the 

Operable Unit 2, Main HUI Seeps Worl< Plan Is In progress. 
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rically, this pipeline may have been a contributing factor to the tritium contamination in the Buried 

Valley aq · ~~~ situation alleviated by intermittent. high-volume pumping of the aquifer. Current! 

no evidence t~f"t leaks from the pipeline caused groundwater contamination ot · t n tritium. 

Analyses of ER Program .. ~oring wells in the area indicate that tritium le are below regulatory 

standards (see discussion of th~ · Valley aquifer in section 6) a. . ere is no indication of heavy 

metals or radioactivity other than tritium tha . &und Plant. 

There is little data. however, concerning pate~ · oil · ation along the length of the pipeline other 

than tritium. The Buried Valley Aquift¥,..£~ation Project (Dame d Moore 1976b) investigated tritium 

contarnina~ion along th/t~argin of the pipeline. ~heir boreho . . . . 

concentratton throu€JH' the entire depth of the upper unrt of the Buned Valle uifer, and mmor 

concentra i~w the interbedded till unit interpreted to be an aquitard. There is no data ss mobile 

minants. 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 over1ying 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). 
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Contaminants known to be present in the water discharging at the seeps include tritium. uranium-233, 

VOCs. nitrate, sulfate, and chloride (DOE 1991 n). littfe 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. 

• 11!tr'¢M'!t=""7'iP"T"'S*ttJS'1rUitJW*'iP"'90etelt~enwtt~rr~w~---r '1=~ UW! l I 1~,7 f't:'1ff 1tt:ntnt-?rt_,_. --··-fO-<liOI IDIG ----1 
~ --.~~~!.IJAL EVALUATION AND DATA NEEDS 

~,..,,,~ 
~~ 

There are several types of soils in~~gatlb!!.~~ · '"(;~depending on the I --·· goal of the investigation stagerml'fieseinclude an exploratory stu · preHmittarv site investigation. AI/FS 
~·· ·~."t;~~ 

cha•~cterizatlon. e~ergency cleanups, remedial response studies, planned remo~ 
~--

I 
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aAQ.,. contaminant concentrations related to rainfall events. This response indicates that the eeps .,'I 
repres~ht.."?Jscharge from a shallow groundwater flow system that is open to rechar~ om rainfall 

even:s. .,,, -~,... / 

~, / 
2.6. REVIEW OF PREVIO 

All of the data discussed in the followi 

assessment-level data. These data are 

nsidered reliable but are recognized to be 

for gaining insights into 

hydrogeologic properties but are not consi~ , to t5 Because the data tend to 

be incomplete {gathered over sh/ttfu'e periods considering selected variables), other 

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

complete data sets that ttY address the conceptual model of ground 

2.6.1. Tritiy. Concentrations in Groundwater on the Main Hill 

D~ral 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 . 

• ,..,~~me~·----·~=~------------~------------------------------------------------

+ 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 

elevated tritium concentrations were measured in water samples collected in the T-6 arterial sampler 

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. 
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T~at was contaminated with tritium below the SW Building (see subsection 3.2) was suspected 

of being ~~~ehJ..C~amination in groundwater. Therefore, a groundwater capture s 

was installed on the west side of"'th~~~ding. Figure 2.8 presents areallal~!f'f'mll 

groundwater capture system. Sample locatio"i10'72, ~·S~~~c.!fflcn 

locations ar~Mi e 2.6. The SW Building groundwater capture sy 

inter~""trench were put into operation in October 1987. 

2.6.1.3. Real-Time Monitoring of Seeps 0601 and 0607 

The sample 

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 nCill), 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 1991 l. The figure shows a decline in tritium concentrations for samples 

collected following operation of the SW Building capture systems. Figures 2.10 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'"' _,....: 11 ... hao 
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maximum values measured in January 1988 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 1 991). 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, 1988. through January 18, 1988 (Figures 

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

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

groundwater flow systems that are open to receive recharge from rainf~l. 

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

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

groundwater intercepter trench over the period January 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/Ll and January 1 990 ( 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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12/89 

01190 

02/90 

03/90 

04/90 

05190 

06/90 

07/90 

Date 

1/89 

2!69 

3/89 

4/89 

5/89 

6/89 

7189 

8/89 

9/89 

10189 

11/89 

12189 

01/90 

02/90 

03/90 

04/90 

~ 712 

\3.7 

t.s 
3.~, 
3.3, 

3.1 ~! 

Table 11.4. Monthly Averages of Tritium !nCi/Ll 
from January 1989 through July 1990
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S4mple location 

713 714 601 602 6<3 
20 383 J . 227 14 2 2 

19 393, 
., 

258 13 1 ~ 

1607 4il 395 11 1 

565 Jio 251 11 1 

427 ,476 205 10 

2.8 r\. 233 f 309 170 13 

3.5 \443 496 i 196 18 

'\1s2 I' -
3.1 516 220 .. 
3.2 "'l 447 190 29 

2.9 

* 
464 152 .. 

3.6 392 159 24 

- 481 103 ·-
I ' 1 9 3.6 60 (t 280 136 19 

3.1 J 315 " 222 i 112 21 

3.3, 335 ~261 106 26 

J.r/' 468 ,30 119 .. 
§4 530 z\9 ' 111 33 

}'4.4 302 29l\. 132 -· 
• 3.6 307. 

.. 
335 128 28 

Sample Location 

608 " 722 723 724 725 

37 14, 19 17 6.8 4.5 

36 11 ~".. 20 17 6.9 4.6 

30 24 '· 16 11 5.4 

29 15 18,, 12 5.4 5.3 

605 

88 

83 

83 

67 

59 

73 

69 

87 

87 

66 

92 

110 

92 

87 

72 

75 

67 

53 

63 

726 

10 

8.9 ~ 

7~ 
./i.1 

30 39 20 \.. 18 5.5 3.8 A"" 8.2 

27 i 39 30 "-s 5.5 ~ 7.6 

26 48 32 19,, 6.8 /5.8 9.7 

30 44 28 15 "' "" 
7.0 ~ 5.3 11 

30 25 26 13 " 5.5 9.4 

28 12 35 18 ~ 5.0 13 

32 I 10 36 16 .4 
.,. 

5.9 ~ 6.2 8.8 

.. 6.5 39 w' 6.0 ~-8 eo 

.. 15 35 /- 5.5 8~ 72 

- 12 28 . .J IY .. 5. t 5.3 '""\1 
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- 12 ~ - 4.8 6.1 "0 
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15 

16 

15 

16 

27 

-
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A6s 
~ 535 

693 

636 

439 

461 

526 
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444 

Sl2 

396 

439 

363 

301 

380 

430 

05/90 .. 22 ~ ~ 25 .. 4.9 5.2 8.0 "'!;' 450 

06/90 - ~ 80 .. 5.1 5.1 

07190 .. -z6 253 .. 4.6 4.9 

a 
Analyses by Mound Plant personnel 
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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 concentration 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 1 990. The monitoring pit is located downslope from seep 0601. The average concentration 

for groundwater samples from the monitoring pit in July 1990 is higher than average monthly values 

measured in seep 0601 since April 1989. 

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 

. contaminant in groundwater on the Main Hill. It was believed that the pre ce of 

uranium-233 i · oundwater that was contaminated with tritium would determine that th 

tritium contamination. Earlier investigations established that soi below the SW 
/ 

Building was contami .ed with tritium (see subsection 3.2). A sump in Ro~W-137 of the SW 

Building was believed to b sponsible for release of uranium-233 to soil below the building. 

d the presence of uranium isot. es in groundwater at seeps on 

the Main Hill and at 0700 series sam e locations, including ~e SW Building groundwater capture 

system, the groundwater intercepter tr:;,~, on the north s!;te'af the Main Hill, and the groundwater 

monitoring pits located around the Main Hil Samplyfccations are shown on Figure 2.6. The 
p 

investigation was conducted over the period fro rei-January 1988 to mid-May 1988. Table 11.7 

presents selected analytical data from the inv~ The complete file of analytical data is in the 

notes covering a meeting of WESTON, Terrcyt Corporatio and Mound Plant staff (WESTON 1991). 

The approach taken by Mound Plant pirsonnel to evaluate the prase ce of uranium-233 in groundwater 
&Y 

samples was to count the activi!,vlbf uranium-233. uranium-234, an · ranium-238 on a multichannel 
,,j9 '~ 

analyzer. However, uranium--n233 and uranium-234 appear in the same~hannel and are, therefore, 

counted together. The ~sis determined an activity concentration for ura m-233 plus uranium-

234 and an activity ncentration for uranium-238. 
Ac 

· s a daughter nuclide of uranium-238, and both isotopes occur naturally in 

In close systems, daughter nuclides will establish secular eQuilibrium with the parent, an 

trations 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 11.7. Uranium and Tritium Concentrations in Groundwater 
From Seeps and 0700 Series Locations

8 

Sample Location U-233 + U-234 U-238 U-233 + U-2;24 HJ 

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

04/11/88 0605 0.56 0.20 2.8 74 

03/07/88 0606 0.17 0.04 4.3 14 

01/27/88 0607 0.81 0.29 2.8 62 

02/01/88 0607 0.22 0.09 2.4 15 

02/12/88 0607 0.33 0.17 1.9 76 

04/14/88 0607 0.48 0.2 2.4 56 

04/15/88 0607 0.68 0.05 13.6 56 

01/21188 0608 1.52 0.34 4.5 38 

Bwilding SW Groundwater Capture System 

0~.8 0713 105.2 2.6 40.4 51 

02/01/8~ ~14 7.68 0.41 18.7 24~ 
03/17/88 07~ 2.13 0.17 12.5 ~s:'695 

Groundwater lntercepter~.<!h ,p$9"' 
-'~~'!? 

03/02/88 0712 ~z 0.21 ;;:¢;t/•f>).IW 8.o· 5 

01/27/88 0712 1.19 ' ~- 0.5.5:% 
l'fo-s,4.··· 

2.2 4 

03116/88 0712 1.15 ~<f.74 1.6 5 

Groundwater Monitoring Pits .•. ~' ~. 
03/04/88 0721 

·'~"i:?-"' 

1.3"Z:•·"'"' 0.42 ~- 3.3 10 

02/03/88 0722 •• w1"~1ro, 0.21 ~.8 21 

03/07/88 .~ ... 
0724..,..;>~* 0.85 0.35 2.~ ' 8 

03/28/88 
~))'>' 

.,@>725 0.76 0.39 2.5 ~ 
0312..211ffi 0726 1.5, 0.46 3.3 9 

m121188 0726 0.47 0.28 1.7 526 
8 

H3 {ranggl 
(nCi/Ll 

172-700 

172-700 

172-700 

7-, 7 

1-3 

39-119 

7-35 

15-76 

15-76 

15-76 

15-76 

15-76 

24-43 

3.J;i919 -134-523 

9-1,095 

3-7 

3·7 

3-7 

4-64 

15-44. 

5-8 

2-7 

~k2 
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 diseQui .. ·, .. u,,..;· :wrr 

by Osmond an ''CO~~~~:~)) found that most natural waters have diseQuilib~~,b.&tl n uranium-

234 and uranium-238, with ~st~w being enriched in uraniu~.;~A-f""~nium-234/uranium-238 
ratios as great as 6.4 were reported for water 1 mS':'~nium diseQuilibrium in groundwater 

varied widely, with uranium-234/ur~~· ctivity ratiosran'§it:l rom 0.5 to greater than 20. To 

the present time, the hi .,Mifj~ reported for uranium-234 enrichment 1 ' r<)u water were from 

yj,~UIIIsesun, et al. (1983) on aQuifers in the midwestern United States. 

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 II. 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/ll. 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 11.7 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 urimium-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. 

Mound Plant, ER Program 
Revision 0 

0. U. 2. Main Hill, PERAT 
August 1991 Page 39 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 

I 
I 
I 
I 
I 
I 

MttltiQW.,analyses for samples from groundwater intercepter trench 0712 are~hown in T Q.l~ 
~~ ... ~ 

illustrate that 'ifie"<.acti1(Jty ratio of 8. measured for the sample with the Qj . " uranium-233 plus 

uranium-234 activity co~tra'tton.~ ~n outlier compared J~ft~s of 2.2 and 1.6 for the 

samples with the second and third hi;.,~cetff~~of the isotopes. The analytical data for 

samples from trench 07~_n..as""li"'~indicate low~~ity..r.a_~nd no reason to suspect the 

presence of ura · ·~. This conclusion is supported by the low tritium~twu,ions, which range 

-~~"'o""·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: 

Trichloroethene 

Tetrachloroethane 

Methylene chloride 

1,2 -rrans-Dichloroethene 

1,1, 1-Trichloroethane 

1, 1-Dichloroethane 

Chloroform 

Bromodichloromethane 

Bromoform 

r +me 

I ----II!I'"'Sil-Dm!m'.l·lmleUoi:·J1'114J!!il<-a:I--OO!IO:lilllnx::;:~-ml.l!--·'i'&'S::tl:~ii£1-UCIJ!.tt.l~li~(f\Wf"''ttt1ft~Sw&A"'~i:*·.s;ta:vi:.t'VreTrWM?~~tnzse'¥OtyVMti''St?=='7*rt\Jd'e!MW" 
. ~oncentrations in Intercepter Trenches and Monitoring Pits 

I 
I 
I 
I 
I 
I 
I 

VOC analyses ort>~dwater samples collected from monitoring pits. the SW Buildin ..,g undwater 

captu~e system (0713, 'e;z~~~d 0~261. and the 0712 intercepter tre~ vailable from one 

sampling event conducted over tn"e'--P.5!nod November 30 to December 2,....-HJ88. The data are presented 

in Table 11.8. Monitoring pit and tren·~~batisms !0700 seri s)<1a~own on Figure 2.6. 

'·· ' vl::;/}'~j;"$ ';,.. 

Trichloroethane concentrations exceed 5 microt)rams per tit'e'r .... (Mg/L} at sample locations 0725, 0726. 

and 0727, with the highest conce,ntr~F(54 pg/U at sample"~~~ltios726. Trichloroethane was 

~"' . detected in samples coiJect'iid at 0712, 0713. and 0714 at concentra 'ro less than 5 pg/L. 
#""" 

Trichloroeth~>wa'~ot detected at other 0700 series sampling sites. The avai I information 

indicatese-ttra"t contaminated soil below the SW Building is a potential source for trichloroet 

~water west of the building. 
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;D , 
0 
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a; 
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p 
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)>!'J 

u3 ~ 
c "' ~ 5" 

tO~ 
IJ):-, 

Ill 
;D 
)> .... 

-

Semple~tion 

Semple Date 

Volatile Organic 
Compounds (pg/LI: 

Trichloroethane 

Tetrachloroethane 

1,2-trsns-Dichloroethone 

Methylene chloride 
... 

Toluene ~ 
1, 1.~hloroethene 

ND Not detected 

- - -

0712 

Table 11.8. Volatile Organic Compounds Measured in Groun~wat.er Samples 
From 0700 Series Monitoring Locations on the Ma1n H1ll 

0713 0714 0721 0722 0723 0724 0725 ~ 
12/01/88 12/01/88 12/01/88 11/30/88 11/30/88 11130/88 11/30/88 12/0~~ ~~1/88 

2.7 1.3 

NO 55 

2.5 NO_,~ 

44 ·~~ ~ -· . -· NO NO 

NO NO 

- - -

.~ .. ,~~ ---~ ·~ 'No NO 16 2.1 

NO NO NO NO 
'·~ ~,~ 

N~ NO NO N~~ .NO NO 

7.5 9.0 9.6 12 23 ·~ ~1:1- .. 
NO 3.2 2.1 0.8 NO 

NO NO NO NO NO 

EPA Drinking Water Standard 

Trichloroethane 
Tetrachloroethane 
1,2-trans-Dichloroethene 
Meth\tlene chloride 
Toluene 
1 • l, 1-Trichloroethane 

- - -

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

- - -

NO "'""""'" 
NO 

- -

54 

NO 

19 

28 

,.~6""'-

NO 

-

~(J'~ 
12/01/88 

23 

NO 

13 

29 

NO 

1?- .. 

- - -
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A etrachloroethene concentration of 55 pg/L was measured in groundwater from sample locat'"' 

071 . Tetrachloroethene was not detected at any other 0700 series location. The conce,rion · 

measure t intercepter trench site 0713 indicates that contaminated soil below the SW Building is a 

potential s~ for tetrachloroethene in groundwater west of the building. 

Methylene chloride ~·. etected at all 0700 series sample locations, with the)l} est concentrations 

(ranging from 28 to 29 '·/L) measured in samples from 0725, 0726, and.€1727, located west and 
' ' nort~ of. the ~W Building .. A~~entration of 23 pg~L was measu~ed i:;J""~ groundwater ~ample from 

monttonng ptt 0724, whtch ts loc~~.d on the east stde of the Matn liftll. Methylene chlonde was the 

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

concentrations are the result of laborat' contaminatio Similarly, the low values of toluene 

measured at three sampling locations (0 1. 07 • and 0723) may be due to laboratory 

contamination. 

1 ,2-trans-Dichloroethene was measured/' w concent · ns at sample locations 0712, 0726, and 

0727. This VOC was not detected in any other 0700 series mple location. The values measured , 
at 0726 and 0727 indicate that co &minated soil below the no ~es::~n part of the SW Building is 

a potential source for 1,2-tran · tchloroethene contamination in groit ater .. 

The only other VOC 

trichloroethane at 

cted in groundwater collected from the 0700 sen' locations was 1, 1.1-
"~ 

oncentration of 1.0 pg/L at the SW Building intercepter tren 0727. 

VOCs in groundwater samples collected from intercepter t 

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

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

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

1-WfiJWWtt V 1 Udi"W'l ... '•-*l'HI>'UC" ... ~--· W '""W '"'"*•'<W-7"f'W'YO'W'WW!?!t"AAHY''t1M'K'""'~- .. ..._,,, ,_. t t 
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2.6.3.2. VOC Contaminants in Groundwater Samples from the Main Hill Seeps 

Table 11.9 summarizes c·oncentrations of VOC contaminants measured in groundwater samples 

collected at seeps on the Main Hillin 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. Trichloroethene is the most common VOC detected in the seeos that are lor.::.tPri 
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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 1990 

1988 
Seep Parameter Sep 

0601 Methylene chloride NO 
1,1, 1 ·Trichloroethane NO 
Trichloroethane 3.7 
Tetrachlorethene 6.4 
1 .2-tr<ms-Oichtoroethene 2.1 

0602 Trichloromethane NO 
1 ,2-Dichtoroethene (totall 10 
1.1 ·Oichloroethane NO 
Trichloroethene 14 
1,1, 1 ·Trichloroethane 2 
Methylene chloride 4

c.d 

0605 1, 1,1 ·Trichloroethane NS 
1 .2-0ichloroethene (total) NS 
Trichloromethane NS 
T richloroethene NS 
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 
Tetrachlorethane NO 
Trichloroethane 5.5 

0608 Trichloroftuoromethane NS 
1,2-Dichloroethene (total) NS 
1, 1, 1-Trichloroethane N$ 
T richloroethene NS 

~ Proposed limit 
Proposed MCL for cis, 70 .t~Q/L; trans, 100 tJQ/L 

~ Estimated value less than the detection limit 
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 
, .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 

NO 1 
e,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 ,c 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
11 

5 
200 

5 
5 

100
8 

10~ 
70 
NA 
5 

200 
5 

2og 
70 
100

8 

5 
5 

' 200 
s 

NA 
70b 

100
8 

2000c 
5 
5 

NA 
70b 

200 
5 
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beyond the Mound Plant property. Concentrations measured in 1 990 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 mo · · oring well network on the Main Hill is shown on Figure 2. 6. Construction information fq ·the 

monitoring ells is presented in Table 11.6. Table 11.10 lists concentrations for VOCs meafu:ed in 

. pies from wells sampled from January 1989 to January 1990. Table Jl 1 presents 

concentrations of Cs measured in groundwater samples from three monitoring wenflocated on the 
. ,~]!"' 

west side of Mound P · tat the base of the Main Hill. locations of the wells are shown on Figure 2.6. 
~ ~ . , 

Trichloroethane has been . easured at concentrations greater than 5 pgf!- for:§samples collected from 
<'7' 

all three wells, with the high·, t concentrations measured at well 0312. i'F~trachloroethane has been 

measured at concentrations grea~ than 5 pg/L for samples collect~ t wells 0137 and 0315. The 

source or sources of VOCs at the ffi'(,e monitoring wells are not~own. The monitoring wells are 

located downgradient from potential so1l es of contaminatio .. on the Main Hill. 

2.6.4. , es Collected from lnterce ter Trenches and 

d~';; 
sf' 

Table 11.12 presents results of analyses fofils:~cted ino~\lanic constituents in groundwater samples 

collected from the SW Building grouv<{;:,ater capture sv~p1. the 07_12 intercepter trench, and 

monitoring pits on the Main Hill froJTl.J3anuary through April in ~9:~8. Sampling locations are shown 

on Figure 2.6. Location 0712 .~fresents samples from the ·long i~e epter trench located between , 
the OSE Building and the G'l!-a1dhouse. Locations 0714, 0713, and 072 re the sampling sites of the 

groundwater capture ~P~tfm located along the west side of the SW Build)&• The other 0700 series 

locations are grounJj,.Aater monitoring pits. 
tr 

"' 
Chloride "" exceeded 250 milligrams per liter (mg/L) for all measurem ·~~ taken at 

location 712, 0722, 0723, and 0724. The highest chloride concentrations are at ~~2, the 

inte~ pter trench between the OSE Building and the Guardhouse. High chloride values ar"'so 

plllfsent in groundwater samples collected from monitoring pits 0721, 0722, 0723, and 0724, wil~ 
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Table 11.12. Inorganic Constituents in Groundwater Samples from 
Seeps, Intercepter Trenches, and Monitoring Pits8 

Sompleb sampli'W Calcium Potassium Magnesium 
Location Period (mg/LI (mg/LI (mg/LI 

0601 03/06/88 • 04108/88 77-126 2·5 26-43 

0602 02/29/88 • 04/08/88 30-44 2·3 6-12 . 
"119188""'0311$'18 .. 11 ,, 

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 • 04/03188 130·184 5·9 42-65 

0608 02/~9/~8 • 04/08/88 117·134 3·5 40·55 
.~ 

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

0713 u .. , 04/08/88 225-700 6-10 58·84 

0714 02/09/88 • 04/08/8~ ~-399 7-13 74-96 

0721 02/29/88 • 04115/88 71·1 58 ~~~-- 48·77 

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

0723 03/02/88 • 04/15/88 80-170 5·8 •"':lfdhifdr·· 
0724 02/29/88 . 04/15/88 66-150 

'"" 
~f's 92·1 24 

0725 02/29/88 • 04/15/8.~ 1!($$1~30 2·4 34-45 

0726 ,....B.Ut91§'r-04!15/88 232·312 3·6 51-61 

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

8 
b Analyses h)' l\i1ound 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 
(mgtl) (mg/LI (mg/Ll 

94-138 110-160 190-250 

199·285 140-200 18-35 

<3~ 

124·212 210-420 110-150 

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·' "''· 

72·137 l~O~~ ~ 29·63 

""'.u;..~,_ 270-410 19·33 
~>c. 

'. ~~80·400 5·23 /.>• I' 

30·48 :-~ 260· '""··-'· ~,?;,!2 

55-85 61-96 270-45·0-

t 15-164 140·190 940·1200 

91·156 110·210 570·770 

- - - - -

Sulfate Specific 
(mg/l) Conductance 

pmhos/cm 

97·200 1107·1660 

69-100 1060·1530 

1 10-160 1308·2370 

110 650·1250 

130·180 1430·2010 

150-180 960-1500 

310-330 1830·5~ 

71·36A t029·5070 

170-230 1600·3420 

150·240 1134·1770 

1 00·210 1360·1870 

210·270 1026·1790 

140·200 1480·1836 

.up 940-1520 

55·62 . •qqo 

-110·170 910-2280 

- - - -
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2.6.4.1. Inorganic Constituents in Groundwater Samples Collected From seeps on the Main Hill 

Table II. 12 presents analyses for sel.ected 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/Ll 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 11,323 mg/L to 1, 770 mg/U measured in groundwater samples collected 

from the seep. The variation over time in the measured specif.ic 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..9e 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 pmhos/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 1970). 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 

5 • SUMMARY OF ACTIVITIES 

5.1.1. Seep I nvestlgatJon 

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 outfaJis, 

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

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 recorrtinn thp :.~mount of 
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Table V.1. Seep Monitoring Results 

Seep No. Date pH Conductivity Temperature Flow 
(~mhos/em) (°F) (gpm) 

I 
0601 6/6/94 7.45 1710 58.5 1.08 

6/7/94 7.43 1570 58.9 1.50 

6/9/94 7.30 1610 58.5 0.39 

I 6/14/94 7.20 1776 60.5 0.98 

6/22194 7.10 1810 60.2 1.80 

I 6/27/94 7.30 1560 61.1 3.60 

6/28/94 7.19 1780 60.8 2.16 

1 ~~------~6-~_ot_94 ______ r-___ 7_.2_o __ -+ ___ ,_7_so ____ +-____ s_o_.5 __ ~ _____ 1._8o __ ~ 
0602 6/6/94 8.08 1227 61.9 1.80 

I 6/7/94 7.77 1283 61.2 2.0 

6/9/94 7.65 1270 59.8 1.80 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

6/14/94 7.81 6420 62.3 1.80 

6/22194 7.40 2140 64.8 0.30 

6/27/94 7.49 23so 1 64.o 0.42 

6/28/94 7.30 2340 64.6 0.32 

o6c&...: 6/6/94 Dry N/A N/A .~ 
-~,. Dry N/A .JJ);·r1a~ N/A 

6/9/94 ~ ...... ......_Dry N/~~~~- N/A N/A 

;rsi2a/94 Drt N/A N~.,.._ N/A 

6/30/94 N/A N/A 
·~· 

0604/0605 6/6/94 N/A N/A N/A N/A 

6/7/94 7.5 3390 60.5 0.012 

6/9/94 7.30 3410 59.5 0.004 

6/14/94 Drt N/A N/A N/A 

6/22/94 7.97 3170 66.0 0.003 

6/27/94 7.69 2900 60.6 0.018 

6/28/94 7.90. 3010 63.5 0.007 

6/30/94 7.92 3000 63.6 0.006 
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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 

6/22194 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 

6/22194 7.48 

6/27/94 7.50 

6/28/94 7.63 

6/30/94 7.52 ... 

0~~;,:: 6/22/94 7.56 

!6f23fg~~ N/A 
""~ 

6/27/94 
.......... w"'a".tt-~~ 

_]:lf>~ 

?mJ~.-,~ 
il!dt'i'b'~ 

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) (oF) 

N/A N/A 

3605 63.2 

3530 I 61.5 

4120 65.4 

3920 64.8 

4040 I 63.1 

3850 65.6 

4040 64.9 

3870 54.7 

4140 53.6 

3930 I 54.1 

4110 55.4 

3670 55.0 

3580 55.4 

3850 I 55.5 

4010 56.1 

2006 I 57.1 

2010 I 57.7 

2000 57.2 

2050 I 62.3 

2110 I 60.3 

2110 I 59.0 

2240 61.1 

2020 I 61.2 

1190 63.5 

N/A ___ .• ~ rt/)IM'"". 
f";:t..:¥'fi':~ A 

,~d~~~q I s~3 
~, 

1270 ~""'""'&t1i.*'"t6ki.~". 
1270 I 62.4 

Mound Plarrt, ER Program 
(Revision 0} 

.Rl/FS. OU-2. Technical Merr.orandum 
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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 

··"~~~:tlB 

0.09 

0.098 

0.102 
.,.,.. Mi;&tk: 

~%t'g~$~ 
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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 tog 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 8). 

-.~tr~~~Vf:il:i'mt8!!J1~~-tfttlJ$k'fArfA::it*'"•'ifi1f#~li~h4;~p·t"··sf.U;·h""W<f>tt-iAt"""<w:~W'Wh'f$w atu~-~-~$A~*0t*t.tr1W'"'W'.t ~--

Foundation Drain Investigation 

ut foundation drain sampling was obtained during the Mound Pl~"'pe 

interviews, a meeting w with a representative of EG&G who conducts piing program. 

The monitoring point for Building ~~s ::.n 

building. The monitoring point for T Buil 

nhl\t<ti<'\\ estigated without locating the drain. Temperature, COl'tQUC'[ 

flii~l'E~d because the sample would not have been representative of only the tmlifiil.Q~!lt 

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

5.2. RESULTS 

5.2.1. Seep Monitoring 

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 (J.imhos), and temperature average at 59.9" F (Table V.3). 
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Rainfall vs. Lower Seep Flow 

· ::Rairifalf (inChes) 
i .6 
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0 
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Rainfall 
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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) 
:10942-56-F 

Average Conductivity Average Temp 
Conductivity Range Temp Range 
(!!mhos/em) (!!mhos/em) eF) (<>F) 

1700 1560..1810 59.9 58.5-61.1 

2398 1227-6420 63.0 59.8-65.2 

......... v ....... '.., """" .., ...,.., ..... vu.v-.......,,..., 

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 

............ ----~~ ... v, .. '62:3=:v.;).;;J 

RVFS, OU-2, T ~hnicai Memorandum 
Characterization of Main Hill Seeps & Foundation Drains 

August 1994 

I 
I 

Average Flow Range 
Flow (gpm) I 

(gpm) 

1.66 0.39-3.60 I 
1.08 0.25-2.0 

....... ........ I 
0.008 0.003-0.018 

I 
0.007 0.0006-0.013 

1.6 0.450..2.70 I 
0.06 0.054-0.070 

v.v;;,v v.u:;-v. 1 U<! I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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---·-----------lc~---06-Wf"'*_ct_ll ~~---· 
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 oniy an estimate and will need to be refined in future phases. 

Specific conductivity, pH, and temperature averaged 2398 ~mhos, 7.6, and 63.0°F, respectively (Table 

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

the end of the month. This could be attributed to the numerous seep locations within the seep, with 

increased flow at another location. 

t"teiWIII:ceJ:~~~06~03~,!1o::cated on the eastern hillside above the lower parking lot, was ob~.)Jly~e 

during the field reconnar~rl'ee~~~:Am:l~ng! *21 p~pe was already inst .~~~from a previous 

monitoring effort. The flow was obse~.tt.sr._cu::wa· inches and for only the one site 

reconnaissance~~JDeast:Jret!'Hb'~as 0.07 gpm. Specific conductivity, pH, and tempera ed 

~.55 and 63.6"F, respectively (Table V.3). 

Seep 0604/0605, located on the northern hiilside, 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 ~mhos, 7.71, and 62.3°F, respectively (Table V.3). 

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

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

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

temperature averaged 3872 ~mhos, 7.39, and 64YF, 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 ~mhos, 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 ot ail the discrete 

I seeps. The flow averaged 0.06 gpm, with speciiic conductance, pH, and temper::tt•ro ';lllor,;;,,.,;n,.., .,n~() 
~mhos. 7.35, and 59.5°F, respectively (Table V.3). 
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locations) 

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. 
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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 E~'ffi compass direction. The number 3 indicates that this sample is a soil sample. The 

number 1 in&::ates that this is a duplicate sample. The final 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. 

~*'l~it2hti'~trUhw,..n·c«WTW*yt ,-sns; M rtt"'iC rt'¢'$1' e~ trft<t¢6''# & mtvw•·jjof' :!:'1::1~.,. lr.'«V'#%)m'M#'f#t 'f1f&&Wtftc"'CtWC;ttt't·',t:· 

~.!.,.,Airborne Depositional Investigation 
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Table II.l. Project Sample Designations Key 

Investigation 

Airli;Jffie.: 
Deposition 
Investigation 

Soil and Water 
Sampling at the 
Main Hill Seeps 

NPDES Outfall 001 
So 

QA Samples 

Airborne 
Deposition 
Investigation 

s 

Second Third 

A-Fence Line M-5000' A-N J-S 
B-Fence Line + N-6000' B-NNE K-SSW 
,_50Q' P-7000' C-NE M-SW 
C~Fince''Line + R-8000' D-ENE N-WS))I;-' 
1000' 111%,,,,~4.i E-E • ..r,,,p;¢ 

D-1500' T-lOOOO":.~~,;,l:E' EESE R-WNW 
""j,-:ft,f{ ~ 

E-2000' ~·lJ•15 G-SE",.T~ 
F-2500;-v'"'% V-50000' H-SSE T-
·(j:)ooo· x-75000' 
H-3500' Y-100000' 
J-4000' 

W~· 

1-Seep 601 
2-Seep 602 
3-Seep 603 
4-Seep 604 
5-Seep 605 
6-Seep 606 
7-Seep 607 
8-Seep 608 

l-0' from Seep 
2-10' from Seep 
3-20' from Seep 

N 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 

-Near Manhole 4 
0:5'-ti!ie;lr Manhole 5 

. .,.,.<W<J,nanhole 6 
07 -Betwe ;mholes 7 and 8 
08-Between Maftnoles 8 .... 

Z-QA Sample 

R ~ 

NPDES Outfall,..OOf",; The Second and Third characters are joined 
Soil Investigation N together. 

'"--::o-.;:.."~-''-v_· ---+--l92-Trip Blank 
,~ ... 
Soil and Water 93-Field Ambient Blank 
Sampling at the s 94-Rinsate 
Main Hill Seeps 97-Sample Bank Blank 
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Fourth Fifth Sixth 

0-0riginal 1 thru 9 
!-Duplicate Sample Order 

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. 

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

Near the plant: 

Further from the plant: 

Mound Plant. ER Program 
Revision 2 

Organic chemicais, pesticides/PCB's. metals, radionuclides including tritium. thorium, 
uranium. and plutonium. 

Plutonium at a!! locations. tritium, uranium. and thorium at some locations. 

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

indicated tha"f:"Si"~ sampling locations with the possibility of a seventh, located near manhole ould be 
"'%'· investigated. The PsF .... !!so indicated that the exact locations will be determin he field. Eight 

sampling locations were ick~~fie{l and samples taken from all eight loca · 

near manholes #1, #2, #3, #4, #5, an 

IS. Geotechnical samples were collected ______ ""'" 

a silt and clay layer, a sand and gravel layer, and Due to the 

.... _.WIII"..'verties. of the sand and gravel layer, only one geotechnical sample was obtained 

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

+ 
m1Pf"Mt *&OrMtlt;Mr%i@i1'\f.fW'tlfU3tW4\:. ·J W! t ut-r !Mit% n u ,~. , ·• * 

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 downgradiem 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. ~. 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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Figure 2.6. Main Hill Seep Sample Locations 
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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 wirh 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 
..,. jf, 

4 1/4 inch inner diameter \I. ) hollow-stem augers. Soil samples were acqu~edlfby driving a standard 
"'*·;<" 

3-inch outer diameter (O.D.) s spoon sampler through and ahead of f"~ugers in accordance with 
~". 

American Society for Testing and Ma~als (ASTM) standard me~p 01586-84 and SOP 5.1. Soil and 
';Y' 

Rock Borehole Logging and Sampling. Upo 'it sampler was opened and the amount of 

sample recovery was recorded. The sample w 

Detection of Low Energy Radiation (FIDL 

tely screened with a Field Instrument for the 

anic vapor detector by the site geologist. 

Approximately 300 grams of soil frolll;ti'Ch sampled interval,.was reserved for plutonium and thorium 

analyses by the Mound Plant S~J1l:Btf~;ning facility. The remainin ,~pie was sealed in one 2-liter and 

one 4-liter polyethylene c~pwri~r. Due to the sample volume requireme~t\n~ the difficulties encountered 

in obtaining coarse 1~d samples, it was necessary to drive several split-spo~rlS;,<.!-! each NPDES location 
"""'"' v'%~ 

in order to~ t a sufficient volume of soil for analysis. In general. two boreholes"'\\:!(!: drilled at each 

!'.fPD9Ai5cation to obtain the required sample volume. Where multiple borings were"" · led at one 

j)I?1)Es sampling location, the borings were located within five feet of each other. 
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pipell investigation are presented for each sample point by parameter in tabular form in Appendi~ E, 

which inc des data qualifiers applied by the analytical laboratory and data qualifiers applied b~e data 

validation te . . / 

The results presente , · the following subsections are geochemical evaluatioJ.l"~ Geochemical 
h' 

analytical results include c~entrations of radionuclides, inorganics, pesticideslPCBs, VOCs, SVOCs, and 

anions in soil samples. Resuf of geotechnical analyses are discussed · S:::tion 4.5. 

4.3.1. Radionuclides 

Other radionuclides were detected at 

highest reading being 3.48 pCi/g of Pu-238 (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 readi at all locations except NOl 

ctions for pesticides!PCBs, VOCs, and SVOCs were validated with a "J" which means "e ted." + Th se values are shown in Figure 4.17. 

= t?'l'f"'i'1M~Q!Z17f'i'wm t.tlUit~~er&~~--·~--IIOI~I'IIIP't""wttttr-w•=-~••dllllu--n------------
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4.4. RESULTS OF !\-lAIN fiLL SEEPS SOIL AND WATER SAMPLLNG I 
This section presents the analytical results for the groundwater and soil geochemical samples collected I 
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. I 
Only the results which were above background values or those which could warrant further investigation I 
(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, inorganics, pesticides/PCBs, 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 pCi/g 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. Pesticides/PCBs, VOCs, and SVOCs 

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

4.4.2. Water Result~ 

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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Figure 4.20. PesticidesiPCBs, VOCs, and SVOCs Above Background in the Main Hill 
Seeps Soil Samples {pglkg). 
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Table IV .2. Radionuclide Concentrations 
• • in Main Hill Seeps Water Samples 

t JB, *SWW 

Concentration (pCl/L) 
Parameter 

Location Location Location 
601 602 607 

Potassium-40 199 130 185 

Plutonium-238 1.98 ·- I.l3 

Strontium-90 42.4 ·- I 0.72 

Tritium 563,000 16.900 66.300 

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

Bold 
NA 
pCiiL 

Concentration not above background or analyte not detected 
Maximum concentration detected 
Not available 
picocuries per liter 

MICAL ANALYSIS 
RADIOCHE 
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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. 

4.4.2.5. 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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Concentration (mg/L) 
Parameter 

Location Location 
601 602 

-Aluminum 81.5 0.304 

Beryllium .55 -
Calcium 169 34.1 

Iron 1.91 1.17 

Magnesium 43.7 7.4 

Phosphorous ... 78 I 
Potassium 3.2 2.5 

Silver ... 3.2 

Sodium 197 305 

Thallium --- -

NA 
mg!L 

Concentration not above background or analyte not detected 
Not available 
milligrams per liter 
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77 
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Parameter 

Bromoform 

Chlorodibromomethane 

Chloroform 

Benzoic Acid 

Di-n-butylphalate 

NA 
l!g/L 

Not available 
microgram per liter 
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Parameter 
Location 

601 

Chloride 367 

Fluoride 0.17 

Niuate.INitrite lS 

Sulfate 92 

Analyte not detected 
Bold 
NA 
mg/L 

Maximum concentration detected 
Not available 
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 ASTM D854-83 

Relative Density ASTM 4254-83 

Bulk Density ASTM 4253-83 

Cation Exchange Capacity SW846 9080/9081 

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

ASTM 02216 

ASTM 02974-87 

ASTM 0422-63 

SW846 9045 

ASTM 5084 

ASTM D854-83 

-

---
SW846 9080/9081 
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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 a<> 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 tesL() 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 

D5084-90. 

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 bv a brief discussion of the results. Graphs of the particle size distribution analyses for each 
• I 

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

defined 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-defined 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 samples. 
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Sample 
Number 

$11301 

$21301 

S31301 

S51301 

S6130J 

57130! 

581301 

N03301 

N04301 

N05302 

N0630l 

N06302 

N07301 

N08301 

NA 

= Iable IV17 .•• ~C§ults of Geotechnical Laborato:q An:trses 
for Selected l'<"PDES and Main Hill Seep Sediment SampJes:P _____________ _. .... _..._I~MD&U&4._~------------~W~ 

Organic Moisture Hydrogen Cation Specific 
Matter Content Ion Content Exchange Gravity 

Content (%t (%)b (pH) Capacity 
(std. units) (meq/lOOg) 

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 

3.3 229 8.1 7.7 2.75 

6.3 I 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 I 23.41 7.9 13.6 2.74 

1.43 7.42 8.7 16.3 276 

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.i7 

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 

l.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/lOOg 
em/sec 

milliequivalents per 100 grams 
centimeters per second 
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The range in moisture content of the N"PDES 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 Hili 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 inunobilize 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 hydrauljc 

conductivities and increased rates of ground water flow. 
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Graphs of particle-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 NOS and N07, 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 (Sll301) 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. Hvdrogen Jon Content (pH) 

' 
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 affmity 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. Penneabilitv 

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

for the NPDES samples range from 1.2 x 104 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 N07, 

respectively. The lowest permeability value was found in the 14 to 16 foot depth interval sampie 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) 
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Tl ·

1
;-----·---- UcKd --iooo u 980 u ttoo u 4-f'!!'!oanil~--- --- --~---;-:- ---- ---------- ·--- ·--:rso u---- ----520 ~~--

Nitrobetuene \I(,IKG 430 lJ 410 U ___ ----- -------·-· ··--·------ -----·-
2-Niirophcnoi----------- IiotKG- --uo iJ _::_ - 4 i~ y ______ 4_5~ ~-' __ --,.-

2
5-
00
20 •

1

1J!__ __ 
--·· • .. ---; --- 980 U I !00 lJ 
4-Nitrophenol !10/KG 1000 U -- '45o iJ- --5-20 ;;,u---1 
i,l'·oxybis(I-ChlowproJN!ne) _ UG/KO 430 lJ 410 l1 IIOO if--·· POO U 
.. l'e~n::l:a:::c::;hl;::or:..:or:Ph:;:e:;:no.:::l_____ UGIKG 1000 lJ 980 U ·----- ___ :.::.:.t;;;__---1 = · -110,,.;·0 110, 4to u 61 1 54o ___ _ 
Phenanthrene -'"-'--- ---- -------- ---- ---· - 520 U 
Piie~ol ·uotKG 430 u 410 u 450 !_J __ --···- __ _ -· -- UG~Kcr 1101 410 u n 1 . s2o __ _ 

Pyrcne ----F=m~ 450 IJ 520 ll 124-Trichlorobenzene UG/KG Y 41° y _______ -------
1
-
2
-,
00
:1ru>---I 

.. . •. ----- - 980 \J 1100 u n.s. Trichloroehenol -- .. YGIKG- ____! __ !_J --r------.--- ---- ------ ·u··---- ---525 n---
246-i'richloro_nheno-1 - IJGIKG 430 lJ .___ 410 U 4~~ ------- -----+~------
..!...!.... ... ---~------- ---·- ----- ---, .... 16 30 30 
:r.:!ltativc!f_!dentilic~. Co•nl>OU!~ ___ .___ 19 ----· _____ ----·- -----'-----.....:..::.L-------·' 

- - - -
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f-1;\iN-.,.,.u.,..,.n..,...L"""'s=u=:p-=6~o,,----·- ·--·-- --....,,r-- 1 ---·--r-- ·-- -:1 -
SIIJOI SIIJOl Sl2301 --- SIJj{ij·---

,·_·---~--~--·-··--··_··-~~-~::--_-_--1-~-·-_·-_··-__ 1·=· =i9~0~l-~S~It~J%0i;::l:-.----+--;o;9;70i;l·;'i;Sirii';;J.i'Ol~- --m:s lllQ!__: 902-SI~~ 
,. 3618908 REG 3618909JlEG 3618910 RE<; 3618911 REG 
1-----------1----1!---6/20194 6120194 6f!~--- --;;--:;_6/l-'-·O.-f!_94-:-:--:---l 

1-----------1----- _,:;R:=c•::u::;lt:....J._V.:.;n:.:I_1_;R~;cs=ull Val llcsull Val Hcsult \'nl 

lnorganits II nils 
MGIKG S6SO 13300 
MGIKG 0.81 R 0.76 R 
t-fGIKG 4.6 1.2 
MGIKO 46.2 40.5 

t----l---=-cJs::-::o"'o1----l---=-,:;:2o;=oo ----
Antimony l-----l-_.::.:;.::;~=---·I--:C,0-::.;,.84:.: .... R==:----.J-•--=o;;..9-::7f-R'----i :;.::::.:.:.:;:.::.L------+;; .~:.::;..·1---=:.:;..;.1:.:...--·l--;:.:,:.:a.:..:.--+--'--4 

4
.9 Arsenic ----·1----=-::-1----'f--

3
""'
6
:-:.

9 
---:

7
:-::
7

:-=.

3
:1----1 

fi::.:~.:.:i~~~:._um--------1 'Mi:ilko 0.34 0,6S 0.24 ---· ----o:67 
Bismuth "MG'iKQ 51.7 50.3 49.2 44.3 

Aluminum 

C"'7i(i~;-,·um MGIKG 0.6 U 0.56 U . • 0.62 IJ -·--o:n _lJ __ _ 
·:.;:;,:.;...._______ --85.200 ,·-·-·- ··-,4-,)--11;;0· ,---· ···-··2-(iii<l 1'-··-·-

<:aid;nn.___ ·- ·r-:uH~ci· .... -~roo===:=·--·· .. ··- ___ --~:~- ................. -~--····~~.---ci.;-n,-;;Tum -·-·-····--- MWIW 9.9 19.6 11.8 1?.9 

~~t~r~-~ ·------- ........ -- -~1ffi~~~ ~1l 1r··· --- --- H,~ :~=:=·-~ =~=iU ,r----~~ =~=-==Hi,,-~~~~-
""" i\ici;i;.ii .. · i26ii6 ............ .. ·· '16~iiu t:i2rili · · 26iiiiii 
Lead ····-··---·-·-------- ~ii:iiKo ···--iil.T ---- --43 ----·- ........ tS:7 ·- -·- ... "16':6 --···---
1-:tauncsium ~i(ii'KG -u>Soo 10600 sTsuo ~-- -i2To=:o:!----l 
Manganese -MGIKO 394 554 4os -s·n 
t.1ercu::ry=:-------I-;:;1GIKG o.ll u 0.12 u 0:2sf·----lf- _o;~,-,;..;16c!'tZJ===::::::: 
~N:,::it::ke::,l_-:::_:::_:::_-:::_:::_:::_:::_:::_:::_:::_:::_:::_:::_:::_:::._-11 " MGIKO 12.9 29.8 i,.7.f---!- --;.2;,5.~3t----l 
Potassium MGIKO 1620 3760 ll.:.io: 1 ____ 1_ ...:,2,;..85':-::0·I=:----I 
;,:Sc:::;le::::n:;:iu.;:;m::.:._ _______ .. i\10/KO 0.52 lJJ 4.9 J Q::.,54;EU~:.J ___ 

1 
__ .;:.o:_;-.62f:U

7
J __ -; 

Sl;,:lv::e.::;r:::.::.. ________ hr.i1G~/;i;K;.;G~, i---~l.l U 1.2 U ---i.J U 13 U 

Sod" MWKG 494 U 461 U 512 ,::U ___ 1~-~~~5~9li-J --
gll;:,.:::a;:::~:.::::::...n---·-----l-~iGIKO 0.94 u 0.88 l1 0.2~ u ______ 1_.1 ~I== 
v~;·,:;;(t"fii·.:..m _________ KiGIKG 11.1 j---· 15 J 7.8 J 17.4 J 

::i:.::r.;.<:::.. __________ _:: =r-:w,~q::_ sr:u~-- __ 667.!_ ___ ·---~?:! L===--~~.-~ j--
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- l l------f----~1~---4----~1~---t---.~.ru:----~~)~0-1 ___ , 
SliJOl 511302 S:.,:l2:,:3;.01~--!--,~~~--l ·---------1---1--90::::=:-l.~S~tl;:,;-30"'1--1 901-SIIJOl 902-SUJOI 901-SJJJOI ·-

036215001 JSA REG 03621500llSA REG OJ6liSOtii)S~ RF.G OJ621SOOI4SA RF.C; 

"' MAIN IIILL SF.f.P 601 

6120/94 6120/94 6120/94 6120194 
ltesull Val ltesult Val Re$u!t I Vai- Resul!~ -~--

~-------------------1-----·1--=--
l---------------r~~~-~--~-----·1----+----1----l·----~---------· Anions Units __ 

Chloride MGIKO 59.7 6~:!.1 2~ ____ --·~ 
Fluoride MG!KG ----m1 ;:, -.,.,.-~ ___ _:_ _

1 
---

·-· . . 1 rt o. rnr o.,,.. tn I 
Nitrnte/Nitrile(NOJ!NOHI) MGtK<_• ,, l'" . -· ., ··---- -·-··· --··· - ·-··~·;-;· --·6r ------an·--·- -j5o 2o~ s~friii;--·----- · -~~~~ _______ ----· ____ ----·----- ~----- .......... ___ ·-·-·--
----·~,.,--------~-·0· 

-!·---!·----- -----

- - - - - - - - - - - - - - - - - - -
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Result Val 
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1 1 1 --r· c. r....,.-=-~-:-:-1~---· 
SllJOI SliJOl 512301 s . .:..:ll:.::..l;:;_;OI,..__ __ .....J 

--·-·-------l----+---...-.-90::-:l-.·S'""I713'=ol____ 901-SIIJOl 90l:Slll01 902-SIJJOI 
..... ------------l---I------,J,.;l;:l8~67S REG Jl18676 REG 3228671 REG-- 3228670 REG 

·--·l----'C.:.345os 34s11s J4so5 345115 
-·--------+---f--:---:-::-r~~-,,-·-:;-:;-- -~::.:;;_~-----

·------·-----· ·---+_.;..R--es__.ul!._ _ tlNC Val Result UNC Val Result __ UNC Val__ Re,ull_ -~:l:.:.N;.;::'C~_--Va:;,;.l--1 
I . --1---1 

Radiological_ ~--. --
Am241 • U 11.114 NA U 0.0851 NA lJ .. 0.111 .. ~ lJ ··-
Ui:~()7 ·- U NA iJ 0.0223 NA !!--~~~83 NA Y._ __ 
nJ:iloii~-- -· --· U 0.0247 NA ~ - 0.0257 NA _U ____ ~!! ~A ;:,U ___ 

1 
c;;.6o PCIIG 0.0214 NA U 00298 NA U 0.0289 Ni"- lJ 00364 Ni"- l!_j 
cS':fj7--------- PCifO -O]So9~0:oi58 00264 ~i,-----00116----ooii -------0209----oolSi-

1,\iNiitLI. SEEP 601 

K::-4(1-·---·····------- rc1ro- --1-J.i ---~4 -···--· ----w --n ·-- --1-2:8 ····-1.47 ··-i6.6 ---TI3 -··-· .. -
r~:238 '" ram- --0.941 ---o:Ti o:S65 0.09681 u4 --o:l63 --·-- 0.267 -o:0498 
Pu-239ii40 PCl/0 oJi017 o:00s74 . O.OOSli NA W 0.00638 NA t-J -- 0.60643 -o.oo58 ---
Pu:242 PCIJO 0.00256 0.00297 0,00532 NA UJ 0.00432 0~0039 0.00944 'Ni\- l-,--· 
RD-226 rcrto 1.43 0.401 1.44 0.619 LJI o.ss3- 2.91 o.s2l 
Sr-90 -· I'C-W ----o:4TS ·m--- i-J -- 0.549 NA o--!----Q..m --o'Ti ,---· -:o:583 -~6l---
i'h-m - 'Pelto oAf -ci.0816 - o.649 o.n7 o.4s -o.o927 ---··· ---o:998 --o.m ---
·Ir.:no ________ rciio ---o:696 ·-· ·o:ll9 o.6os o.11T o.n; .. ---o:h6 --- ""'""illl --o~m --·-
'fh=23i- rcuo ----o:497t---o:'o9U I-·-- -rna ·--o:122 o::m -o:ti9t2 ---- --o:s92 --o.m ---
"i'ritium -rclto 0.324~~ R 0.4J o.o7~! R 67.4 .=:=o:m --·- m ---1.06 
iJ-234. PCI/(J 0.61 0.126 0.837 O.IS 0.828 0.151 1.47 --0.244

1
::-_-_-_-_-_

1 u.m re~;o ~;~~ o.olo! · -o:o:m No . u om~! o.~1u ___ . o.os96 o.o424 ·--·· 
ll-238" _ PCI!O O.S6S 0:!!~ ___ _ 0.8 0,145 ___ .__o.6g -~:!3! ---- .. 2906~.!,? ..... --

RADIOCHEMICAL ANALYSIS 

- --- - - - - - - - - - - - - - - - -



- - - -I. - - - - - - - - -
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MAIN UiLt. SEEr 601 

~~Ia tiie Organic. 
Acetone 
Acelonilrile 
Acrylonitrile 
IJenzene 
iiromodichloromethane 
tltomnform 
iiromomethanc 
2:niiianone 
CAcbonf)i;t~,,~fid7c ____ , ____ __ 

CiilbOnTeuachlorilk 
Cbiorobentene 
Chlorodibromomctbane 
Chimoethnne 

hlorome!lulne 

Toluene 
i:l, I· Trichloroethane 
1,1,2::frichloroelhane 
i'richlomethene.;.......-,--
riicltlorotri~:.:;uo~r:;:oe:.::::t:,::ha:::n::e ____ r-;:~;;;:-t---;:; 
Vinyl Acetate ___ -::::=:~+--:-~ 
Vinyl Chloride UGtKO 
~~e~te, Tot~-= :~!,~G:::IK;.:'G::J __ ..:;:.1;::.. ___ L. __ _;_t..._ __ .._ ___ , 

- - - - - -
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+ KiAiNftiu, SEEI' 61iz I T---r--·-r---
sltJoJ sztJol s22Jot S2JJor-----

----l---=9.,:;o2:-:-s=:l:-:,~Jo:.-:•--!--..,.9o.,:;2:-:-s=:2:.;u.;,o,.,z-+-.,..9o'"'z:::_s;.:z:.:2JoJ 902-SllJO 1 

I 

A0lOI032.D REG AOSof0JS.D REG A060IOJ6:0RiG ""Mi70f0J1.iiliifG 
1----------------. . 6/211')4 -~~~--~---=-· 6fl~£._ ---~'!1.194 --

---·-----·----~~ :-Y.!!- ~!~~:-Y.!!_ Rwtlt Val Res!!!!_~!__ 

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

90l-Sll301 901-SllJOl 902-522301 902·523301 
36191·11 REG 36191·13 REG 36191-14 REC; 3619i-t5 RE<; 

1-------------------t-------1-~~6~n~t~ro~4~~~~~~~l~l~~4~~t-~~6nin4 6~~--== 
I--------------1---·II-::R-n-u-:-11- Val Rnull Val Rnult Val ltu!!!!_ ~~ 
------------------4------~~~+-~~1~~ 

-=-:,.-.-l---1·---1---1--+-·-- - .. -1--+----i•csticltlts anti PC:::B-, --- Unit! 
:.;:=:,:::;.=~.:..:~;;.;.. ____ ---- ---0 :;6- tJ o•J u --(1.45 u--··- ----o::i9 u·~== Aldrin IJGIKG ,., ., ___ _ 

----!--;,;;;;;:;;:;-- _ __.::~,.;:,_ ___ , __ --::-:43 u---- -o.,s u·-·- ---o::19 u 
alpha-li~-- UG!KG 0.46 U ---~:_ --------- ----- ... --.-- ----····· 
3iriia~ciiTO"i"J;o-i·----- -ii<mw· -··oA6 !' oAJ ~--- o.45 u ___ ?~~~ u 
Al-"'12_32 ___ ,, .... ____ UG!KU 8.9 u 84 u ---~-~ ~L_ ____ 2~ ~] __ 
A;:,~;-1016. ·----- ·mllKG ·-·---no ..... _ s.4 ~-== ___ ....!~ _u ____ i--_?.:~ !~-------
AiociOT-'illi___ ·m;iR<r --,a u 11 u 1 s ~-J ______ 19 ~-

Aroclor-1242 ~-UGIKG 8.9 U 8.4 U 8.8 U 9.5 U 
Arodor-1248 U 8.4 ~ S.S U 9,5 '0 
Aroclor-1254 8.4 U 8.8 U 9.5 lJ 
Aroclor-1260 8.9 IU 8.4 U 8 8 i\J 9.5 \.!: __ _ 
bela·DI~C 0.3 I 1 0.43 U 0.45 iiJ 0.49 U 
4,4'-DOD 0.89 u 0.84 iJ 0.88 IU 1~1~---
4,4'-DDE . -UOJKO 0.89 U . 0.84IU 0:88 n-~-~~~~~~..:::u ___ 

1 
4,4'-DDT - -UGtKG 0.89 lJ 0.8~ ~ 0.88 U ___ -~-9~ ~--
della·lliiC - UCVKO 0.46 lJ 0.43 U 0.45 U ~~- __ _ 
Dieldrin - '""fiGii(cri---0:89 u o.s4 u _ o.ss u o.95 ~---
Endosulron I UGtKO 0.46 U 2.43 U 0_.~~ ~--- -~ ~-J --· 
Endosuifa;ii "1iC.iiKo o.s9 Ul o.M UJ o.ss t_JJ __ ___ £2~ !!!........ .... _ 
::::::.::::.:;;.;;:.;.;..;,:...~------· .. --.-.. · os9 u oS4 u-- --oas u o.9.s u 
En<losulfan Sulfate tJC'vK(, '--=· . · .. ·- ---.... - ---·-·-- --·-·--. · ---- --~--:~-·--os'"-9 -u-- --o-84 u oss u o.95 u 1-ndnn IJ(,/KG . · ·-- ---.... --- ___ .. __ ------· .: __ , ______ ~----· .... -··--.;-·;·:;:-- --·-- ___ .. ~4 ll 0 88 u 0 ?5 11 
Endrin Aldehyde l)(,/KO 0.89 ll : . ----.. --· _ --------~ ·j--
E~ili<CiOne _______ · ua:'KG o.s9 u o.s4 u ~! y ______ o_. _ ! ___ _ 
C-amma·DHC,(l.indanc} '"'U(JrKO 0.46 D OAJ U ·--- __ 2AS U 0_~2 ~-~ __ _ 
=:::..:::..;,~~:;:::;;=.;;;;.:... ___ ,. ____ ~- 0 43 u -- 0 45 lJ 0.49 lJ 
g::unrna-Chlordane UWK(, ~6 tJ __ :_ ·-- ---- -----
11 Ill "'iJCtfKO- 0261---- 043 U 0.45 lJ 0.4? lJ 
_!~or ... ---.-·- · · o 4S u 049 i-J --· 
llc~thlor Epoxide UC'JIKG 0.46 lJ 0.43 U . _ --~· ··--·-· ___ _ 
M'-Melhoxychlor .YGlKG_ 4.6 U 4.3 U 4 .. ~ IJ __ ~: L-' ---
Toxaphene UGIKO 46 U 43 U 45 U 

- - - - - - - - - - - - - - -
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~----r-----

~----~~-----~---~~~--~~---~~~rr---4---~snll~ 
:;;:'=---t----:9:::io~2-~s:;:;u;;;Jo;..z..--+--;;:i~mn.--J-m:m~ 

3618913 REG =c--!---;3'""6!i9i5 Rf.G 
6!lllll4 6!21194 ti!lll9-.. --· 

~~~=l=:!!~~r-]\~'a;rl :1.:_]H~e:s~u!J:II=r::-=¥,;1 ~~\~!~II- Vat . 
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MAIN IIJLL SEEP 601 I I l 
511301 521302 SHJOI 513301 

901-SlllOl 901-511301 901·522301 901-SlJJOI 
OJ611SOOISSA REG 036llSOOI6SA REG 036ll50ot7SA REG 03611500!~~ 

6/ll/94 . 6/ll/94 ·• 6/ll/94 6111/94 
Result Val Ruult Val Result Val llesult Val 

i-·-

·-----Anions llniiJ 
r--un Chloride MG!KG ---¥i ~·4 227 ---··--Ts ---~--fluoride ·- 'MaiKo ----n C6 

N-itrnte/Nillite {N03!N02·N) ·r:m/Ra 0~66 II.J~ 0.65 IUJ 0.66 m---- 13 r--· 
:r:zJ --"~~ Sulfa!;;·- ··-~ 1:1G!KG ~~ m 92"] ---- --·· -~---

SlllOl SllJOl 5llJOI SlJlOI 
901-5lll01 902-521301 901-511301 901-SllJOI 

OJ6lt50015SA REG 03611500lliSA REG Ol62150017SA REG OJ62150018SA REG 
6/ll/94 6/ll/94; 6121/94 6121/94 

Result Val Result >Val Result Val Result Vol 

Mlscell•neout Units .. ;:.· 
Cation Exchange EQ/100 ~I.J ... 

!';;!J PH I UNITS .?:-~ l:'. 7.611 !.:~P 
Total Organie Carbon 1 % 0.6633 ll.m U.JI3 

- - - - - - - - -·- - - - - - - - - -
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~k\IN IIILLSEEP 602 ---
-- SliJOt 
1-· 

902-Sl!JOI 
OJ6115001SSA REG 

~- 6121194 
Result Val 

EXPI.OSIVES ' Unlit-
2-Amino-4,6-dinitrotoluene ' UG/G 0.34 tJJ 
! .3:Dinitrobcnzene -;- UGfG 0.34 ~-.. 

e UG/0 OJ4 UJ 
,!~6· olniiroioliiene 

¥ ...... 

UGIG OJS tJJ 
IIMX ' UG!Cr 

¥il*== N iuubcnzene --iJ(l!G 
i~i:1'N---·-·· UGIG L J 
rmx lJGfG 1.4 IUJ mrnvt u~i=Rss UJ 
i.3,5· Trinitrobenzene UG/ .34 UJ 
~.4 ,6· Trinitrotoluene UG/G O.J4 UJ 



-
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----·-·· ··----....-l---....-l---...,.;:::;::~;:;;,,_---t---~~::;=;-=---t---~:;;;~~----l---~ 
---------------lf-----1---~~~ 

ltadioloj1ital Units ---·-f----·1---+---+--.;.._-!----1--- ------!-- ·---

~~-2~1 ·----- . _____ · rcu6-:= 0.112 NA- '""!L----I----=o-:-.16:::-::9 NA u o.ta3 ~ .. ____ !_J __ - :__ o.!!1 ~ !:!_ ____ _ 

m:m1ii ··--- --- --· :::E~i?~= -5:~~~ ~- -~ 9-----~ ,;.~ '~-~}--===it··-=- ~iii~: ~-i-- Q== 
co:60· -· rcua o.o34s "NA u o.os9 NA IIT-I-1515i NA u o.o4o2 NA u 
Cs-137 PCl!O O.IIS o:orf9 0.07651 NA U I 0.262 0.0755 0.32 0.046 

K-4o rcuo =~~ 28.5 3.53 I 31.6 3.69 29.4 3.11 

i•u-2391240 PCl!G 0 • lJ 0.0128 NA U U _JJ.0!56 0,0101 1 
fiu-242 PCI/0 0.00808 NA U 0.0128 NA U 2&9 ,_~00423 NA UJ 

Pu-238 PCI!G 0.154 o.oJS E67S 0.584 oo9i J 

Ra-226 pcj/(f- 2.47 0.7 1.2~RmNA lJ lJ 2 3 0.768 
s;:w-·-- . PCI/0 0.60S NA U I.SS 896 1 0.1H NA -::-!.::11 ___ 

1 
TII-228 PCI/0 1.06 0.175 1.2 I 0.16~ ---~ ~~----· 
1b-2jo- PCI/0 I 0.166 1.36 0.198 0.866 0.14 L03 0.157 
lh·232 PCI!Cl 1.01 0.166 1.07 0.163 1.05 0.163 0.846 0.:..:;13:;5!---l 
Tritium PCI/G 1.37 0.114 1.2S 0.0966 2.42 0.139 3.04 0.':..:;18:.;2

1 
___ 

1 
11·234 PCIIG __ ,~:.~~! 0.172 ---- 1.16 0.203 0.793 0.1~~ =-~~!2 -0:!_:!~ __ _ 
ij:"2Js rCI!G 0.035 NA lJ 0.0575 NA ll 005 0Jll41 CUl6 0.0312 
IU::m i'ciio"" -·--o.849 -o.m -·---· I 07 0.192 ----· -o:B2?. ==~---~~_1.56 .. _----~=·(_)_~~~ o-:14~.-- ..:= 1:::. .. :.:...:.--.-·-·-·----L-.:....::::.. •. - ....... __ ..;.;.. ~--·- ' -·----- -----L.-:..:.:.:: .......... -- .. .. -· 

\ -·- - -
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~lAIN llfU. SEEP60S 

Benzene 
il!.;'mooichl~»nmethane 
fu~»nnform 
iiromornethane 
'2-flulannne 
CarbonD.~is'ul~fi7de.._.. _________ l 

CarbOO Tetraebtoride 

ntanone 
Methylene Cblonae----
Styrene 
f.T.2.2-Telnu:hloroethnne 
Tetrachloroethene 
1'iifueire-···------
f.t ;J.Tfidllorocthane 
i:i :i~1i kiaoroetha!le 
'i~irttloroci!;e;;e· -~--- ·· 
Tlictlr;;;or;rt1uo;o;:a;ai1e'" --~ · · 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

~iA1Nfiilrftti'6tis--·· << ______ :_ I r---=="] 
SSI3""0-::-I--t---:S::-::S~l3':-.:-0~1--- SSll'""'0-:-1--I 

901-551301 902:-552301 902-SSJJO_I_ 
.... A0601 JSS.ll REG A0701 1S6.ll ltEG "AABofiS7.U REG 
1----------l--,·- 6121194 6ifij9:i----6/IT~-
t-----------t- ltuull Val llcsult Val Result ~-v;;-r--

~;;i£~-;;i;tiit'i~·-·-=- "'iiilib"- ---·-·· ---- ----- ___ ,, .. _, ........ _ -····-·· 
~cenaphtllene 1fG!Ro ····--.s-Ji>i-1 -·····- -·5oo iJ--····· - ·:uo u·--· 
~~~_naphth~tene l:iG/ko --s io u .soo u '""·--;m u---
Anthracene · ~UOiKO --siO U soo -u--- ----4'30 lJ 
llcnw(a}anthrnccne • · ,.llWKG- ---!So J 150 J --78 i---
jj~~zo(o)pyrenc ti2?i<o ~~ J 170 J--- ---90 J---· 
Benzo(b)Ouoranthene • UGIKG 300 J 180 i----87 -J ~--· 
Ucnlo{!l.h,i)perylene _UGJI<O I 10 J 100 J 54

1
.,.J ___ 

1 
llenzo(k)Ouoranthene \lmKG .SIO U ISO J ·--ITO J 
nenzoic Acir ·niiiKlr --2-SOO u '35 -J --- ---49 i----
~cntz~ Ate<!.~.! t.lotKd .. -riO rr--- ---s-oo ir-- ·---~-Jo u---
~~!.~.ntyt-4-chrorophenol :.'iiOiK"ij~· ---·s-ro iJl"·-- ··~---soo lJJ 430 rn--·-·-·-
~!~(2-Ch~!Oelhox~}metha_ne __ ijOIKtf --STO u·--- ---500 lJ ---4)~ ~~--== 
!•!~!3:9!!orocthy!}cther _____ iiCitKf;- --Iili u-- .. --300 u 430 u 
!!i~!?::.~~~lhcxy!)phtlullatc .. ]iiiii<o- --siii m--- --69 ;--- -·--4:iti o:;---
4-thomophenyl-phenytcthcr . iioiR<:T ·----:-1m i-1 -- -------soo i1 ___ --·:no u--
i'i;rt;:rr;c;;zytjif.ti,~iatc ______ 'liWKa· -·-sio u---- --soo iT--··· --·:uo u---· 
<:;;;i);-ror.:-------....... -. nt"m.:<r ---siii u--·-· ---soo u·---- ··--41ii ii-----
~J::~~~netttrlphcuof ---= -~ili.iif::('i- -·-sio iJ ___ .... __ soli u-·-- ---43\i u-----
4-Chloroaniline l/GIK('r -siO if--· --SOO u-- ·---4jo u----
i":Chloronaphthnlene --~= _TJGJKO·- ---no iJ ____ ·--soo u--·-- ·------.oci u---
~orophenol illiTKo- l-----Si'o u---.. ·--soo u--·---4:lo f-1 -·-
~hlorophe!'rl·phenylcther ooiKll- -:---s ili u--- --500 i-J --· --4io u---
Chrysene lJGIKG 260 1 240 ~------ITo I 
!~'!·butytehthalatc ~lJGrKcr 510 u soo u ·1lli t-1 ---
~tylpht~late J!GIKG- -1!~ U soo U --;jj(j iJ 
Dihcnzo(a.h}anthraccnc UGIKG 510 IJ 500 IJ ·--~uo _ll ___ _ 
Dibcnzofittan UOiKG ---5-10 U---- --500 0--- .. __ 4ji) u-·-
f.2.i5iclii;;;ohenzene -'lio!Ko --·-sw rr--- ---soo u ··--:no u---
u:olCiiiOilltiC~enc UGIKG --SiO _U ___ --------soli i.J--~ .. --.;jj(i lJ 
i:-4: Dichlorobenzene TJGiiHr· --sio u--- ---sao _u ___ '-- 430 ., ... ___ _ 
3,3'-0ichlorohenzidine .. !iaiKG --s-io u--- 500 U 4JO t_J __ _ 
2.4-0ichlotophcnol .. iiGIKG. --no U--- -------soo U---- --430 rr·--· 
DiCthylpttli;;~·---- ··¥i"JGtRCi- --sio u soo u -·---:r.Jo LJ--···
f.4:oimeih~)~--.. = .. =!iGI!m- -STO u---· --soo iT--- ----43o i-,-----
!:?~ethyiJ!!!~·:lla!: _______ .. ~iWK:o ---s iii u--··- ·-··soo rr---.. --- 43o u .. _ .. _ 
4,6·!?.~~:methylr.henol _ tiGJK(I 1200 u--- --l200 U--· --1000 U----
~:~~_Q~~hcnol. UG/KG 1--j2Qli U--- --t-2i.io U- 1000 ~--
2.4-Dinitrotoluene -- -UG!Ro ---310 U ·--.500 u---· --430 u· ·-
2.6-Dinitrotoluenc: ·iiG!Ka SIO u so·o u--- --,fj(j u---· 
Fluoranihene ·iJciiK:o --440 J 420 :;--- ---200 ~----· 
F~ene-· ~uGtKo sto u soo _u ___ ---.slO u----
itexachloro~~eruene UGIKG 510 U SOO.ll 4JO U---
iieltachlorobutodienc UGJKa- --·no 0 500 u 430 ll 
!fcxichlorocrctop:ntodien; UGIKG 1-s 10 U--- --500 u--- --430 i) __ _ 
t1exach1oroeth:me ~ 'UiWo ~· --s-10 u---- -soo u-- ---43o u--
lndeno(t.2:37.'~ __ _= =!~S!!KCi . __ 99 .!__ 100 J _.:..;so~·, I:__ I ____ ----' - - - - - - - - - - - - - - -
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~ "~~~~A~IN~II~ll~.l~.~S=E~EP~60~5~-----1-------r----S-SrlfJ-O-I----,-----S-51rJ-O-I---,,-----S-5J'J-O·-,----
r------------------~----~-9~0~2.~sS~l~JO~l--4-~9~0~l-~S5~2~30ul--~-o9~02~-S~5~J3~0~1-

A060fiss.D_~ ...;A.;.;0"'-70.;..,1,-;,15::-:,6-,:.t...,.l _RE-'-.G"-I-A_O_BOJ IS7Jl IU:G 
6122/94 6/22194 -6!221-94--

-------------·--------------l-=n--~.~r'~v~.~~R~r~su~l~l-r-~v~al.-·1-"n~~=u..-lt -,~ 
--·-------------- _____ rs_u_l __ _;..::.R:_ __ 1_==.:.+-;.;;-- ------ ----

----··-----j·-·----l-----1------ ----· Senti-volat!!!_!!!J;nnirs · """"'ilriiiS· . 
lsophorone ifc.iiKo· ---no _u ____ ---ToO t-J-- -----:uo l-,--·· 
2-Melhylnaphth~lene 1ffiiKG --.sfo u soo D 4JO t-J--
2-Mcthylphenol UG/KCJ .SIO U 500 U 430 U-
4-Mcthylehcnol _ UGIKO SIO tJ SOO tJ 4

4
:0
0 

l
1
J
1 N·Nilroso-di-n·propylamine UO/KG .SIO U 500 U > 

N-Nilrosodiphenylamine UG/KG SIO U SOO ll 4JO U 
Na~halene UO/KG 510 u soo u 430 u--
2-Nitroaniline UGIKG 1200 U 1200 U t7oo,..,o,~,l,::,.J ___ 

1 3-Nitroaniline -liCifi«j- --IWo U 1200 lJ 1000 tl 
:i:Nitroaniline ll<.IIKG 1200 lJJ 1200 llJ 1000 UJ ___ _ 
Nitrobenzene ··· -lJGIKO.. 510 tJ SOO lJ ·.no l-,--· 
2-Niuo2henol l](i!Kfr- s 10 lJ soo ll ·--·4)o -~~--~ 
lttj~;ii;enol - liCiiKO- ---riOo u 1200 ll IO<io l-~---
lr~is(I:E!!!£!~!""P3nel .. D&Ko ·--siii u---~ i-1 ---- ·--·-:oo fl---· 
!::ntach~P!~£!.... ~-- ~f@!£2.~- ~~~~ u- =-i;~1 !I-- ·--l~~ ~~-=~ 
l'hcn:tnlhrcne llOIKG . 2~~ ~--- _____ :__ ----- ---··· . ______ _. •••. ·; , ................... _____ . ii<i1Kd- --S 10 ll 500 ll 4)0 II 

~~:e~----------··· ·mmm· ----29o i---· ---i9o r----· --·146 f ·-··· 
I )rene . • -·-·-·-· ---- -·-············· ----···-1:·:·······---i.i.:f..hiCiifO!iii)C~ .. ------·· iifiiRo ··--fiii ,, -~ ~-~ ____ --~~~ !!__ __ . 
2,4,S-Tr!;~lorophcnol .~ ~iiG/RQ.= . 1200 U · ~~ _u _______ !000 !_J -·-
2,4,6-!~~!~P!!:~! _____ liGIKG ___ 5!~ t_J __ . __ s~ _11 ___ .... -~~2l_J __ _ 
Tenlath·ely lo.lcntified Compound~. 30 30 -~3.:.0L----..J 

- - - - - -
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MAIN UlLLSE£1'605 I I I 
SSIJOI SS2JOI SSJJOl 

!101-SSIJOI 902-SSZlOI !102·SSJ30t ..• 
J6-4JJ.t4 REG 364JJ-t5 R£(; J64J3-t6 REG ---!---'-· 6/ll/94 6!1li'J4 --6-tlii')-4 --

RWiit- - Val Relult Val \'nl Result - - -"--'---- ---
futlddes and PCBs - ~ UniiJ 
;\id;I;- iJ(iiKO. . tiU I I 0.87 u 
~a-BilC . -UGIKG 

l=;ii~ 
I U 0.87 IU 

oi7 ~!r!lll·Chlon.J;mc . tlGtKG I U u 
- ·uaiK<r 20 t-,----... 7 u---· Aroclot 1232 

20 u 17 u Atoclor·IO 16 "UGnf<r 20 u 
Anxlor·l221 UG!KG 41 u 40 u 34 tJ -Anxlor·l242 UGIKG 20 u 20 u 17 ll 

17 u---Aroclor·l248 UG/KG 20 u 

~lb== Arodor-11!4 

I~ 
17 J --4-.ii -~--· 

1~60 20 u 17 u 
iU 0.87 u I lJ 

4.4'·DDD 2 u 2.7 1.7 u 
2!U 1:7 ll 4.4'·DflE UGIKG 1.6J 

4,4'·DOT ''fiG/KG 2U 2 liT t:1 l-,--· 
dclta:::i:liic .l)GtKO IIJ I iU _!!:!! u 

·iiiiiKo· 2u 2 ~l==r=i:~ .!L __ DieWfiii 
ffndosU!fa'nT -~--·······--

i u' -----, u 7 IU UGIKG 
Endos'iiifan II UG/KO RmJ 2 iiJ ~i !IJJ zu ___ 

!0 ~iiifan Sulratc ·-UGlKG 1.1 
Endrin l:iCi/Ko 2U 1.7 ill .. 
Endrin Aldehyde uWi<<r ---2U 2 u 1.1 u .. .. 

IJGIKG 2 u 2ll 1.7 u Endrin Ketone -IJGIKG IU I U 0.87 ~-gamma·OIIC (Lindane) 
!jamma·Chlordane . ·-UOJKG IU I U o.87 u -UGIKO I U I U 0.87 o--!.!~etnchlor • 

UOIKO I U o.h u He(!!achlor E~x1dc IU 
l!·l!'·Mcthoxrchlor UGtKG 10 UJ 10 UJ 8.7 i.JJ 
Tol!aphe-ne UGIKO 100 u 100 u 87 lJ 

- - - - - - - - - -- - - - - - - - -



-

iJ 
Q) 

(.Q 
C'O _.. 
0 
0 

- - - - - - - - - - - - - - - - - -
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i\L\IN llll.LSEEr6os I I 
SSIJOI SSl301 S53_:;J(:.=.ll::-:---l 

90l·SSIJOI 902·552301 902·553301 
3643514 REG 3643515 !lEG 3643516 REG 

6122/94 6122/94 -6t2lf94 
Ruult Val lluull Val Result. -v;;r-

--·~-----·---· ~--·-·¥- ----·- ----· ----· ------- ···"" ___ _ 
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~ MAIN lULL SEEP 60S 
7 

-

-----------1- 01 I SSJlOI 
··---------+----l--.!1~ lJOI I !10l·S53301 

SA REG Ol64340017SA REG 
,,~,.,..._ 6/_!2194 

r.""'t~is-c-c:""'ll:--a-ne-o-us------ ···units ---...,..-,l----1----1---
aiiimiif;chanue Capacity as N~-- -~!!i..<!f!OO --~~~ ·---I----= 
I'll UNITS 7.8 J 1.1 I lU J 
-j'';'~ol Organic CarhM · ---;;.--- -"TTs -- 1.1 ·---·-- =_Ls~J ==-~=~ 
--·--···-·-~---~·>¥,_.,.,.,,._,.,,_ -~-~~-- ···-----

- - - - - - - - - - - - - - -
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~f\IN IIILL SEEP 605 -·-~'==-·-1 551301 
---·---------·!----t---;9"'o"2-=-~s:<.s•5~ 

0364J40015~~ 
6122/94 ·------------1---- -iitiUI( ~-·v;t-

EXI'LOSIVES tlnib 
rAmino-4,6-dinitrotuluene --- IJG/G ·----o:3s ir-·-
'j:J:f)li-,itrohenw\e •· ··TIGIO ------o]ii 1-J ---...... 
?;~~§I!;OtQI;;C»e _____ -m;m- --<Lis u---·-
2,6-Dinitrotoluene -u~ --0:4 _lJ ___ _ 
rwx·-- tiato 3.4 -u--
Nitrol>enzene UG/0 0.4 u---
I'ETN UO/G 1.5 -u--·-
ROX LiGiCJI-J.s ll 
TETil YL UG/0 I U---
i,J,S-Trinitrol.Jenzene UGIO f--()18 l_J __ _ 

f.U:."!:!!!!itrotoluene UG/0 O.JB.Ll'-J __ _, 

- - - - - -
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--·---· -------1---1---~ 

~~diolo~_ita! lJnils --- u·· -l-, --
Am-241 PCriG 0.118 NA ll 0.0.511 NA 0.0812 NA iij:io7 __________ -rci/0- ·-o-:ois2 FA-- u-· o.ot44 NA u--- ---o:om ~ ~-, ----· 
ili-210m PCiiG 0.033 NA tJ 0.0149 NA U O.OT§S NA IJ 
Co-60 I'CIIG 0.0347 NA U 0.019 NA U 0.0226 NA l-1 --
Cs-137 I'CI/G 0.516 O.o7 0.183 0.0303 O.IIS 0.024 
K-40 PCI!G 24.2 2.56 10.2 1.14 B.IS 0.991---l 
Pu-238 PCIIO o.sJj' o.oss6 0.28 o.o671 1 0.131 0.0344 ·--~ 
p;;:2)9f2,ji) -- PC!IG O.olS O.Ol61 0.0223 0.016 1 0.0106 NA EIJ~--I 
Pu-242 PCI/G 0.0024i NA U 0.0075.5 NA U1 0.0106 NA U 
fta-226 I'CIIG 1.79 0.767 1.03 0.366 1.07 0.445 .,.,.-
Sr-90 PC!IG 0.693 0.268 0.469 0.2S9 R 0.982 NA UJ 
11.-228 · rcuo t.o3 o.J74 o . .S9J o.I4T 1 o.3?2 o.os.st 
'111·230 PCI/0 0.994 0.168 0.765 0.164 J 0.386 O.IIS 

~~;·,~~.:, ~~:~~- :~; ~:~~! o.1~~-~ ~:~;~ L o;~: o~~~~ -u--
u.214 . I'CI{Q___ ~?~~ __Q;!~~ --·-· .. ·- __ O.!!_! __ O·!~! ----- 0.639 0.!!! =-= 
lj:2)s ------ -rCitG 0.0373 0.0141 0.194 o,~59 0.0677 ~~? __ _ 
ii:1~~ ........ ___ .. ____ rcy5!_ -----~~ _ .. ~!~~ -=::-.::~ ....... _ o.s8~ ~ !~. _____ o s~ ....... ~:!!~ __ _ 

RADiocn 
EM I CAL ANAL YSJS 
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---·~-- I I I -, I c-· I --
S6uot S61JOl S62l01 I S6l3;-:ll"'-=-_~--,~S...,6J~"J""OI~···-

----------I·· 90l-S61l01 90!_:S6~l0l 902-S62JDI I 902-S61lll 90l·S6JJOI 
---------- i-;:,;:411~6;:.D,:.:R:';£~G:--I--:-:II"i:449U) RE 114495.0 REG I U4496.;;o:O;:R.:,:t::,::;:G-l-1,.,;14:,::4li7.1> n•:G· 
-·---------l----l~~::..:..:.:;:612~119~4F-I-.;:-6ifi794 6!lii94 06/22f94bUI'E 6tiiro:r--· 

I Result Val ltuull Val I Result \'ol Hesull \'al Result \'nl 
1----------------1-----1~~;~~~-~~~,~~-~~~~~~~-1~~~~-=-----
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~!!!~·~lali)!:or!i!~!!! __ ~= -~!~h · ::_--==: === == _--- ------ _____ -------- ------ --::-::=--· == 
~~~!!!!'.!!~:!!.:. _____________ ... !!~~!S~-- __ 4!~ u J9o !L___ _ 53o u · ----~~~ ~!_ ______ ~~~ !! ______ _ 
~~~~!•I!.~!~~----·-···------- .!!~~~~- ___ 4!~ !~--- ___ 3_9~ ~-J ____ SJ.~ ~1, ________ __ s~~ ~----· ______ _:!~~ t_l _____ __ 
Anthracene UG!KG 410 lJ 390 ll 530 U 550 U 4SO ll 
ilenzotoJanthrocene tiaiKa·- 4to u 390 o--· -----T3o ~--- --s5o u·--- --;rso u---
fkiiiO{iijpyrene UGIKG --4i0 U----m lJ 150 ,--- 550 U '49 -, ---· 
llent.o(b)Ouoranthenc: -- -UGJKG 410 U 390 u---~40 J--- ---·sso u S5 ~---
iienzo(g,h.i)perylene UGiKo 410 u 390 u 93 J sso u 450 u 
nenzo(k)Ouoranthenc UG!KG 410 U 390 lJ 530 U 550 U---- ---46 ,----
iienzoic Acid UG!KG --2000 ll 1900 U 1-~71 f----56 J 4S ,---
owzyi Alcohol IJG/KG 410 U 390 l_l ___ ---5)0 lJ ____ ---sf<i ~~---- --45o -u--·---
~~!.".~!-4-Chlorophcnol IJGIKG --4-IO u ---390 u no u---- ----s5o u 450 i-J ---
his(2-Chloroethoxy)methane -~ ---4iO u----- 390 u 530 u---- ---s5o _u ___ ----·-~sou----
bii(f-CW(ii;;ihyl)ether UGrKG 410 U 390 D 530 u ·sso u 450 u---
bis(2-Ethylhe")'llphthalatc UGIKCi --410 UJ 390 UJ --S-30 UJ 550 UJ --- ---450 ~-
!~phenyJ.:phenylethcr UGIKG 410 U 390 U 530 ii------S-50 U---- 450 U 
~~ti_b.;~~hthalate .. UGIKG --4io U 390 u ---:no,-.--- ---55o i-1 -- --450 u-··--
Carba7olc ITliiRo· --·::-:-:iio iJ___ 390 _u ___ --53o -~~--- ---sso iT---r--·4sii if ___ _ 
41:iiiim;Tmcthyt11henut ___ ·miiRc1· ---4iii u 3'10 il ___ ---5Jo ,-,-- --·-sso i-~-- --··-:ml ll-----
-i:a;i;;ioaniline ----------- --- iiiiltW -------4iii u--··· --- "39o iT ----· ----5jo ir-··- .. --- "55ti ii_____ - .. -i5o ii --- ... 
i:a;ior;;naehih;i;;~---------- =~ruKo· -~!~ u--- ---m -u--· ---s-3ii u--- --s5o ir·----- --4so ir·--·--
2-cht~~enol _!:JGtK2 ___ 4!0 u 390 u --s3o u s5ii ii ___ --456 ir--
4-Chlorophenyl-phenylethcr -~91KQ ___ · _4!Q U 390 U--- 530 U SSO lJ ----·;rso [J __ _ 
Chr)·sene UG/KG 410 u 390 t:r·------2-IO ~---· ---s6 J 61 J---·· 
!~:~·b0i!jlhihalatc UGIK(r 410 U 39ii iJ-- --5jo U---- --sso -U-- ----456 l-l -----
Oi-n-octy!ehthalatc '"iiGIKcr. 410 IJ 39o rr--- --5:lo u----- --s5o u---- --456 u·--·--
Dibcnzo(a.h)anthracene UGtKG 410 ll 390 U------sjo ~---- ---Sf<i _lJ ____ ---450 _lJ ____ _ 

Dibenzofuran UG!KG 4To U 390 u --530 U s5o u- --450 i,--
i)-Dichlorobenzenc · UG/KG ~To U 390 U 530 iJ 550 U · ----450 _U __ _ 
i,J-Dichlorobenl.ene ·fJaiKG 410 ll 390 U 530 U 550 lJ 450 _ll __ __ 
i.4·Dichlorobenzcne tiGiK:o --4-10 u 390 u-- --53011 550 t_J ___ --4so u----
3.3'-Dichlorobenzidine UGIKG 410 U 390 U 530 U 550 U 450 _U __ __ 
~4-~ichlorophcno1 UGJKG 410 U 390 U 5j(j U SSO u---r---:j'so U 
Diethyl~thalate - UGrKo --4-10 U 390 iJ SJO lJ 550 IJ · ----450 l_J __ _ 
3.c!!?.!!l!~~hyiJ:hrnol udii:,:(i·r--·;no u 390 u sji5 u sso f,--- ----45ii fi __ _ 
Dimcthylphthalate -------- .. ii(];KG --4ifi u--- ---396 fr---- --53o If ____ --550 if--·--·- ·---456 u-- -
~I!~1~~!~3.:~~·hyijiliencii---:::_~ ~!@K~L -----92~ !!--=. =~~~ !! ..... --::--.= =~~-~}~Q~ \! ____ ~ =!}~~ i! ----=- ~~~-!!~ ~!=-~=---
~::E!!!!!!~1~~enot .~!GIKG _ __ _!~ IJ _?~~ !! ___ __ 11:!~ ll ___ l!.9.Q !_1 --·-- __ ___!IOU ~L----
2 4-Dinilrololuene UGIKG 410 lJ 390 U 530 U 550 lJ 450 U 

~~initrotoluenc ... !~2:'!\_;G_- ====4~ U 390 U ====5-j~ _t-J===== --5lQ !,1-~== ----=-----~~~ 1 Uc-===-l 
fluo1anthene UWIW 410 U 390 U 360 1 91 J 110 J 
f.iimrene . UGIKG --4 iO iJ ___ -m 11--- --sjo tJ . 550 i-J -~-----4SO u----
fiwZhlorohenzene UGIKO --4-10 u 390 lJ---~joU-----ss-o-u--·--·-:rso u---
iiexachtorobuiadienc -1JGiKG" --4io u 39o u no o·--- --s5o u --·--:Eo t-1 ---
iirnciiiorocyclopentadiene l!G/I~G 410 U 390 U 530 lJ 550 iT-- --450 _ll ___ _ 

itcuehlorocthane • tJGIKO ---:m; lJ 390 lJ S30 IJ --- _· -~~~ u----:-' 4~ ~~ -
!~deno(l,2.3-c,d)prrcnc · J:!G!Ko- --4io iJ -390 -u--· 95 J . S50 ~!____ __4~~ ~-- - - - - - - - - - - - - - -
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MAIN IIILL SEEP 606 I I I I 
S61l01 S61J02 562301 561311 563)01 - 902-561301 902-561302 902-56ll01 9oz-s6im 902-56JJOI ! 

A0801139.D REG A0901l40.D REG AIOOii4i:h REG AIIOII4Ul REG A 1101 i4J.Jl REG .. 
6111194 6111194 6122194 . 06/ll/940\IPE 6/21/94 

Result . Val, Result Val Resull Vol Rrsull Val Result \'nl -
Semi·\'Oialile Organics Units 
lsophorone 

-- 410 lJ 390 I) rr--- ---450 ll ___ 
110/Kfi no 11 sso 

f.'f..t:~t!~phthal:!!e _____ ·uatK<r 410 u ; 390 u ---no ir-- ·--sso ll 450 n--·-··· ---- --- ----·----- ... ----· -·-450 u--·· 2-Meth~l~henol UGIKO 410 u 390 u SlOU 550 u 
~:Methylehenol -t:i(jjj{G 410 u .. 390 u. 530 IJ 550 u 451i u---
N-Nitroso-di·n-~ro~~lamine UGIKG 410 u. 390 U. 530 iJ 5SO lJ 450 u 
N-Nitrosodiphenylamine UG/KG 410 u ' 390 u nou sso u 450 lJ 
Naphthalene UG/KG 410 u 390 u SJOU 550 u ~ou 
2·Niuoanilinc UQ/KG 990 u 940 u 1300 lJ 1300 a-- ·--lioo u 
3-Nitroaniline UGFKG 990 u 940 u 1300 u IJOo u-- 1100 tJ 
4-Nitroaniline UG/KG 990 u 940 u 1300 u 1300 u 1100 lJ 
Nitrobenzene UGIKG 410 u 390 u S30 U ssoU 450 lJ 
2-Nitroehenol UG/KG 410 u 390 u S30 u sso u 450 u---
4-Nitrophenol UGIKG 990 u 940 u 1300 u 1300 u 1100 u 
2,2'-o)(lbis( I·ChloroEroeane! UGIKG 410 u ~ 390 u 530tJ s.so u 450 u 
Penlachlorol!henol UGIKO 990 u 940 u 1300 u 1300 u 1100 u 
Phenanthrene tJGtKG 410 u ' 390 u 170 J 550 tJ 46 ,---
r-;;ern,, - -iiGiKG --4io u 390 u --.s.lii iJ ___ --ssii u--· ·-4so u--

- u . ------ ---- --- ----
l'yrene lJOIKG 410 390 u 270 I 74 J 87 J 
1'.2,4-Tr ichlorobenzcne -·uruim· --410 u-- --390 u-- --s.lo u--- ---·-sso iJ ___ --450 o---· .. -·-· 
~:~:~T~!~~Ioro~henol UOtKG- 991) u 940 fj-- --IJOO u-··--- ·--1300 !_J ___ 

---.!00 u-·-·--.... 
2.4/•-Trichlnrnphcllnl 

--- 'iiiiiKii' ---·I 'iii ,-,--- - 3'l0 n----· ---5fti n·--·- -··--55ii iT ____ ----no ii' .,.~ ......... ~ ... 

!'~ntJ!!"cli!~cntilicd Com~unds il '""ii JO is 2~ 



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

MAIN lliLL SEEP 606 1 J. J I I 
561301 B 561301 S6UOI S6ll!! S6JJOI 

!IOl·S61JO iil 9111-S6lJOI ~-~~9i::OZ:::·S::,:6;::lJ:ili;;:l.,--t--:;:;9'701'11·;-;S;c;631iliiO l'r!_l 
J6m-04 PE 36·m-os RE'cr--u:m.l)li nw l--:J:;64;:.J~J-i:o;;7; ~R;:;;EG:;:.·-,_3_6_4J£;J;;:.o;J;&,,,R,E_G__, 1----------!----t·__;.--';6;,:11;;mm-4 6111194 6111194 06flll?41lUrE 6flll94 

----------t---!lnL:ts:;;u;'iltt Val Result Val lle!ult Val nesult Val Rt!ull Vnl 

r!~!!d I'CDs -~!!ftl . o 4 U 0.54 U ·--oJ6 ~! . 0.46 !!! 
Aldrin tJGIIW 0:42 tJ . --- ··--- ----~~~ ·-.,-0 .,.,46~ 11'11'.,-----· -···· -·------t-iGiiTr-fi'.u u 0.4 u. 0j4 IJ ~561,~ ' !;.: ____ __ 
nl[>ha-ll!IC !.._.,!_ ·--:... ·---· ·--·- --- ---···· 

11 
····(1<7. 11 {1,46 {I ··~---~····--··········--·····~ iii' me o 42 11 o.4 u o.H " __ ,.::~ ::.__., ___ , 

n.!pha·Chlo:::,d>!IC ____ , .• ,, ... +-~· ---·. ··-ia iJ-- ·--ji) !J \Ill ·-~-i9tr-· 
Awt!or 1132 II(.•IKG . S.! J ' ---- ----- ~:···-- !·--;: 1·.1-. ·•. •.• x <1 -u··----· .. -------!---·---··· --- 78 u 10 u ... !.' . ..::::~ A:in'tl;;;:nm -~!~!5fL __ s_.l ;~- ---=- -· -- ----- '" ~' .u ------ 1 R u 
···-··--·---· UGIKC 16 ~ 16 U 21 '· .. ~~. ··~--1---;;...:.·;::.:::f;-;----Awclor-1221 

1 
. • H)[!:'_ J! U 8.9 !;! __ _ 

A~42 . UGIKG 8.1·l83. IU 10 IT u 8.9 u 
Aux:lor-1248 UGIKG 8.1 U _ U IU . r.---1 
___ ... ~ UGIKO --8-.1 u 8 u 4.611 5.!1 -:4:-:.J.d:-:-J __ I 
Aroc:lor-L,H _ 11 U 8.9 U 

~ii6ii UOIKO 8.! UU ~= ~·! ~ I OS4tH OS6 U 0~. :-:---beta-BHC UG/KO 0.4.. . .... I . ~~ . U 0 
4 4'·000 UG/KG 0.81 U 0.78 U..:. l!Y. 1.1 o:89 U 
4'4'·DDE UGlKO 0.81 U 0.78 U I U __ !J. ~-- 0.89 U 
.;.~.. JG-r:O 0 81 U u.n I U 1.1 
4,4'-DDT l 

1
" §I' 0 S6 0.46 U 

della·DIIC -~- 0
· 0.4 !L o.si ~ 0.57 0.89 -u--

Dieldrin -~2.... 0·78 i{J_ 
0

'
5
6 -u-- --0.4'6 -u--

Endosutf~n I llWKG 0.4 U O.S4 ~-- -·--· - ·-------2 
1
---

EndQ$ulran 11 ·ooiG' o.s J 0·78 UJ -- __ _! ~-- -· 1.1 lll 
0 
~9 u--

-- IJG/K{' 081 U 0.78 U I 0 L!fl! __ ;_ ·----Endosulfan Sulfate ' 1 · --- --·--- --·---Jill o 89 u ~::!::.::=:.::::.:::;;;:::._ ____ ,_i:i'Giim_ --o:BT u o.n u _____ ! ~-- ': .. 1" ··-- ----
r:ndrin . -··--·· ... --li u on l)"" 1 1J U IU -~~ !:!,_~ ...... 
~~~:~~~:~~de tig;~~ ~:s1 u--- ---oTs _u ___ -r ~---= ·--~[i fl) -~ !3. __ _ 

,~.~!;:;am::.:m:.::.:::.a·~D:-;H.::C~(l;;;,;.i-:-nda=-ne;.:.) __ ---t UGiKG 0.42 U OA !) ___ ~ ~--- ·--0~~S~6~~~ ~·:~ ~ 
j!!: - UGIKG 0.42 U 0.4 U 0.54 U . . -~~ · 
samma-Chlotdane ·-UGIKG 0.42 U 0.4 IJ -~ !! __ . __ 0;1~ U 0.46

1
,U.,----; 

lleptachlor -- • 042 U 0.4 U o.s4 U O.S6 U--~~ I_J __ . 
lleplachlor Epoxide tJGIKCJ · · --- ---6· -1 4 6 IJJ 
. UG/KG 4.2 Ul 4 UJ SA UJ S. !J ___ ---·- ··---g_,p'·Metlmxyehlor -----;-

42 
tJ 

40 
U S-1 U 56 u 46 U 

Tox.ap!tene UGIKG I .. .:... ---"· t.;;.;::;;;;...<c;.;.... ________ -· 

- - - - - - - - - - - - - - - - - - -
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APPENDIX E.J MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

iii AIN IIIU. St:EP 606 l I r ---- _I c __ 
S61JOI S61J02 S6lJOI 562311 S6lJOI 

90I-S613ot 902-561301 9oz:s6not 90l·S62311 902-S6JJOI 
3643504 REG 364JSOS REG 3643506 REG 3643507 REG 3643508 REG 

6111194 6112/94 6!l2194 06122/940UI'E 6122194 

inotganics -~ ---t--· ------ ----I----t·---------·--····· 
----- - -.-·IGIKG 11700 13600 17200--- -J540o --·· ····-16900 ---
Aluminum ,, ---···· 
Antimnny -~iCiiR(r -oT6 R o.n R ·- 0.99 it-------~ i{ ___ -·o:s.i It 
---·····-· ·-·--·-······-··· ·-··;;-:-~- -·----ri ---- .. _47 ---- -----sJ ----·· --·6.7 -····---- -·-fj ----···· 
fi;r~~- · tiwR~ ~----so:1 --- --w:6 r.n ---- ---m ==~=-·-.-I! =-~~= 
Beryllium "KtGJKG 0.57 0.67 --- ---~ 0.89 'r---
Bisn{;;lh MG/KG 45.7 49.3 51.3 50.1 50.9 _ 
Cndiiiiu~n MOIKO 0.57 U 0.54 U 0.73 U 0.77 ll 0.62 -u--
Calcium ~t1o0.r1·~a0-;~l--nt1o5o_o7 J 113~~ J 3~6~~ J 4912~~ J -~ J - ••... 
~mium " " ·- ----·· 'ciibah -M<iii<o- ----rr.~ 14.3 lb.2 14.3 !SA,___ 
(: MO/K(r 13.6 19.7 23.2 22.3 23.3 --
~-~::::r;e t>IOIKG OAl U O.S9 U 0:8 U--- -----o:i4 U--- --0~68 lr-:_-
ir~ MGIKG 27000 29300 -~00 --- ----rrsoo ---- ---s8000 ---·· . 
i ..... i "KiGii«i' 1.s S.4 18.7 --- ---ri1 ---· ---21.8 ------
Kfi~nesium --~fOlK G. 7280 11300 6~50 --=== =-~! !Q =--= .. 60~ === ---------------- ----~··;-,-- ---- --------48 --- --t"45o · 1110 mn 
Manganese I\IG/K(J 557. S ... ~-- -----------·- -----·· ------- ·-----------· 
Mercury -~iGiK(:i' --o.ii !_J ___ --~:.!~ ~--- --~:.!~ ~-~ ___ -----~ ~------ --~:.!~ ! __ I __ __ 

~TII;c~:~;:=~~===--· n~mn· ·-==-~~~~ --··· ·· -~-=-~~~~ =~=~~ ~~--~=¥i~ ~---··- ~:=-- 2~~ --~~-=== -==::~,~~~~) -~-,:J::~.:~:- ..• -
-;-·-~--------------- Ki(iiK(T -----0 ~9 iJ-J --- ... ·I 7 Ul 0 M UJ 0.67 IJJ '->· 
Sckmum ·--·---- ~-:.... ·------ ___ :. ----·-- __ :__ ·---· ·---·----- ----- ----

1 3
• u---

sft~;c'; r.!G!KG 1.2 U 1.1 U U.~---- ___ 1_.6_1_1 ___ ---·- ----
~-------- FJ<iiKG 466 U 446 U _ 8711 924~- SIJ U 
'fiiiilft7m MWKG 0.89 U 0.85 _U ______ !;! ~- ___ 1:_3 U __ O:?~ l_J __ _ 
Van;diurn -M<fiK(f. 12.8 14.6 2J.S !£:.~ ___ ~ __ _ 
zfi;e t;KfiK(i" ----ss:8. S.S.I 86.2. 8~1_ ___ 9.;.3;__.2_, ___ _, 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

!\lAIN UIU. SEEP 606 I 
S6Ull S6JJOI 561301 !'lil.l02 S6UOI 

-!ioVsifjOf ?Ol·S61J~ 90l·S6llll 901-S6lJOI 902-S61l01 
liJ64340~18S,\ i'tE(; ii:i64J4tiili)9SAREG ··- ---- llt:G ~iiii06sA R.i::c 036mtiiili7SAii'EG 

!----· 6122194 6112194 6/ll/94 ---o6tfii94i)i:i'i'E"" . 6/l :U?4 
Result Val lte$ull Val Resull Val Ruull Vol ull Val 

-Anions Units -Cbloride MOIKG 163 16S 62) 722 290 
1.4 ):1 MGiKG" 2.2 1.4 2.6 ----Fluoride 
2.7 4.7 MiliKG 1A 0.59 u 1.9 .. tl --·-!:!!'~~~~~~L .. -----· 33.9 -~~~~taf ·- 61.7===: -~---- -·---'~ ---- . 
lOS ~~~!!.!~----·-------·-- ···--4···~-· _______________ .... ~ 

·--···-
,___ ______ -------- -------~ .. ,.,. '---·--- ------- ---·----

--··=--·--- --sc.J.lof"-··· --- S61l0l 561301 S6!JOi-- --~~----
~-"---

--·911l-SGJJOI---------------~,.·----~-- ---90l:s6~ . 90l-S61llll ~:S6ITift- 9U2-S62Jil 
-----~ ~--- ---ui:(;--·- ~ll006..<i,\itEG o.i6mOOii1sA nic <m;.!J.iooiiiis,\ iii:<; m; .. l4tm • v :ir··· 

""'"6fffi94 - ~--· -· ··----· -~l/94_ ---,,-;m;:r·-- ---~ii9-t ___ -of,li2i?4iiiii'E 
'lk'it.T ---v-:!1·- ""!i;;;;tt -··-----14esull Val Result \'PI Uesull Val . 
------- !J tlnila Mbctllnneous .. 

Cation Exehangc Capachy as Na lllEQfiOO 1.1 

PI! UN1TS 8.1 J i 8.3 J 7.6 J 7.7 J 1.1 
2.0~ 3,fi5 Total Ot!!anic C4rbon ~~. 0.2825 0.2 u 2.475 .. --

- - - - -- - - - - - - - - -
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APPENDIX E.3 MAIN 1-IILL SEEPS SOIL INVESTIGATION (SOIL) 

~lAiN. IIlLI. SEEP 606 __ -__ ]__, 
561301 

902-561301 
·----------!----!OJ6434000SSA REG 

6!11/94 
Hesult Val -·-·------·1---1------

- - - - - -
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION {SOIL) 

Volatile Organics 
ACtfOliC 
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Q) 

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

- - - - - - - - - -



-

..... 

...... 
w 

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

~lAIN IIU.L SEEr 607 ___ -----r---J..---.---_~.---r·--] __ 
511301 S12JOI S7.lJOI 

·-------·-~. -·-·-··--t~""'90""'~1-~S7;.:t::-Jo;;-:t--t--9;;;o~2--;;S:;;7211J"'ot•-t·-a9omz~.si'.rror-
l--------- ----l,f-7 A=:I090~JIS8.ll REG AI001159.D REG All01t60.0 REG 
-----------t\--+.:.:.::.~6t~llt9t;f,4j;;..;,;;:_.;;_t_,_l6JJJlii2ti9944-- --6i22194 -

Result Val Uesult Val Hnull Val 
l----------------l----1-~~-l-~~~~~~~,------r-----,-----
.-·:---:--=-~-;-----jl-,.,-=---'l---+----t·-·---~--.. - ---· ----

Semi-volatile orltanlcs .!!!!!!!.._ --- ----r------.
400 

u · 
530 

o---
lsophoronc UGtKG 420 IJ . ______ ...... 
=~~-:--.,..,-:--:-----·-- ..... u 400 u 530 !J 1·1\lethlv lnanhthalene UGIKG 420 ___ ----· ---- _., ......... - ... -= L;.;.;';--''------j···~--- --- - 400 u 530 ll 
H:tethylphenol UG/KG 420 u ___ ---- ---··· ---- ------... 
4:Methyiphenol-~----·--- · DOiK'a· --42o !! ___ ~ Y---'---2~ !L __ _ 
N··:;:;itroso:J(:iJ.proerlam~ '"i)ari<o ·--42o u 40U !!_ ___ -~£ !!_, __ _ 
- " - --- ·--.-- ·---- -- 400 u 530 u 1'1-Nilrosooiphenylamine UGJKG 420 !J ___ _ 
- - UGJKG 420 U ..... 400 U S30 lJ Naphthalene ' 

960 
lJ 1300 -~~---

2-Nitroaniline liGJI<G 1000 U ____ _ 
f.Nltroaniline UGJKG ~~~ 960 ll 1300 _u __ , .. 
4-Nitroaniline UGIKG [_._, •. ~J~ 960 !_JJ__ 13~?. ~J __ _ 
Nitrobenzene "UG!i«li~l!-~l---r---400 U SJO U 
2-Nitroe~enol UO!KG 420 ll 400 U 5301-;U'-;--'--j 
4-Nitrophenol UG/KO 1000 IJ 960 U 1300 ll 
2.2'-o~zbis{~.!opanc) UOJKO ~io U 400 U .~.~ ~--

llGfKG 1000 U 960 U 1300hU ___ 
1 l'enlachlorophenol UOf"G.,. ---

63 
J 

4
oo U IJO ! ___ _ 

l'henanthrene " _ 
Phenol (lGJKG 420 U 400 U 530 U . 

!'!!:~~~------·------·-· .!'~;~q. ---'2!~l !__J --· --44~ H-··--= =n~ :,--····= 
1 2 4·Trichlurol>enltnc lltd,:(, ~ --- ····"'I!!=~· ... ' • --·-··--· ··----- U 960 U IJOO f45~fiftiij;;iophenol IJG/KG 1000 ·---1-·--- --·--f;-;·--....... -
2'4'6:i·li~hi0mri.c~;;j---. - .. - ·nntK{!. ~:----~~~ t_J_~ ........ -~? u .. ---~~!!'~~- ..... . 
'f~-~~~~~~~~r!·~~i~!;~~E~·i~;~~~ ~--·-· ·_ _ __ ~!! ·---·-- -----~?. ______ . 30 ·-· 

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

~ ~!!\iNiiilt.slffi'6wC·~--- ~:~==-- smol -· s;b~,---, ~!J~~~~-,---
...... __________ .. ____ ----- --m:s?T.lol-l~ozi-smlEo'j~ --·-9o:z::s7rl~!-

--------·· --- 36433-17 REG ~ J64JJ-I? REG ------·-----·- ---· --mv~ -67ffiil_4 __ 

1-------·---- Rnull Val Rc~ull Val Result Val 

reslicides and reDs .~~-!---+--- r~ 
Aldrin !ITciiiftT o.ss u o.{I 2.2 !..!___ 
~!£!>a-DIIC UGIKO- O.SS U O.U 2.2 ll 
alpha·Chlordanc .. -ffOtKO- 0.8S U 0.41 22 U-----
Aroclor 1232 --- UGtKG- 16 U 7.9 U 42 U--
Aroc!or-1016 . lJGIKt-r ---16 IJ 7.9 ll 42 f-1 --· 
llroclor-122t - ·ua/K:cr n u t6 tt ~~ n---= 
A!Oclor·l242 ---- '"l.lGJKG- I~ !L_ _____ .2.:2 l_J ______ 4~ !!.-....... 
i\iocior-t248'"'··----·-- "iiCi!'Ka· --.6 u _ __ _2:2 _u_ .. _____ ·--~3. ~L __ _ 
.Aiociol-1254 ____________ ·uciiRcr ·---rl ,-- ~- ~---· ... _ _!? ! .. -----
AI<K=ior-1260---·---·---·-- "il(iii::{) --~,6 II·--- _____ ?:.2 ~~--·-··· ___ :1~ ~!·----·-
G;;i;:rnic·--------- iititi<rr .. o:ss t:r oAt~- ___ 2,~ ~~--·· 
4·4;:~------ ·uwK<r 1.6 u o.s6 _, --· . __ 4_.2 !J. __ _ 
t4·-oi>E i:R.l!KG 1.6 lJ 0.79 U ·1.! _u ____ _ 

1;fM)(>r ·· -uGiKO · 1.6 u o.79 u 4.2 u 
d~lui.auc llGIKG o.s5 u 0.41 !J 2.2 lJ 
~fin Ef=Jor 1.6 u o.79 u 4.2 u __ 
Endosulfan I 0.85 lJ 0.41 U 2.2 ;:,l1.,....._

4 
Endosulfan II UC)JK 1.4 1 0. 79 UJ 4 2 ;:llJ;;.._ __ 

1 
Endosulfan Sulfate -tJG!KG 1.6 D 0.79 U 4.2 lJ 
Endrin llGIK<n~]}U 4·:;11&!1--l 
Endrin A!~~hyde - "'DGiiZG-[----r6fu ~~ _u ____ _ 
Endrin Ketone .. UfliKO 1.6 U U---1---~:~ _U __ ... 
-· ---···· .. . ·-IG K-0 -0 g• l·-~-- 0 41 lJ 22 ll 
!!~~!!~:!!_!IC\!:!!1~~----· .. ···· ~- ·--·..:.. ---- ---·-- ---- ---2 U--······ 
gomma-Chlordane ....... ~:~~- ·--0·~~ !'--- --~~! !!._ ___ ·---~·::: 1 :: ___ ..... -
·-;--·-··--·----------· UGtKG 0.85 U OAI U Ull 
!!~pine~!~!-,-- ... ,.._ ..... - •• -.--·~-;-;· -·ogsrg;-=· --o.4i u--· 2.2 1fi 
!!:F~.~lor!:~'.~!~.'-"------- -~;:~E~. __ :__ , ______ ·--- --·--- rr--·· 
p,p'-Methoxychlor .. !Jt•IK.2 .. ___ 8.~ !J._l __ _____ 4_.1 W --~ _J ___ ..... 
,....------------- UG'KO 85 U 41 U 220 U f~xaphenc --------- · ·---

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

--·---,-~-=-=---r-·-...---,~..---.----·~ ---.----r--
1\lAIN IIIU, SEEP 607 --f----!---;::-:k;----1----;:;:;,!-:; ;;;---l·--~-1w----j 

S71lOI S72JOI S7JJOI 
·-----------·---- ---- 902-571301 ~T.Sn.iii~ ---sGZ:SillQ!~ 

,_ --· 364.1517 REG ~64JS!8 rtF.G 364JSI9 _!!!':Q_ --·---------t----t-- 6/ll/94 6/ll/')4 6112194 ___ _ 
------------- --- JtWiit Val II Val __.!!!;!.!!!._ -~-1 _ --------------
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

--~------------·.,...,.,.._._,_"_ --·¥-· ""' 
, ___ , 

--:l~--,-"-1AIN JlllL SEEP 607 
571301 572301 S7JJ01 - 90l-S71301 90Z-S7lJOl 902-57330 I -

REG OJ64340019SA R l64J40020SA nt:G 
6122194 6!22/94 

~r4 Result Val llcosult Val Val ____ , 
;\;Ions - --.:fiiTiS 
Ciiioride ''f.ta!KG 69.9 323 1020 
Fluoride "MOiK(f' 3 1.2 1.5 ----Nitr:uc!Nitrile (N03tN02-N} MGiKO 7 1.1 j] -- Jsi Sui fate MGtKG 31.1 u 30.7 ---

c==::: -· ---· S7130l __Jf!:.]~ S7JJOI ·----· 90l-S71JOI 902·S72JOt 902-S7J.iiii-. 
!lEG o~9.')A1ii:f: fffi43"4iiOlOSA -Rim 

.. --- --··~~---· . 
6/ll/94 : 6/li/94 ·-- ---·6/22194 ------

~c···--· 
__ , .. ,,,, _____ , ____ 

...... ~·-·-- --iieSult Vat I Result • ·--~ _.!!~!!!! ... ~! .. __ 
--.---~-·--·¥·~·"·-·---· ''¥"~""'~-· ----

---· ----- ---- __ ,.. ........... ----...... -- --·---· --ilnils Mbce.llancous --Cation Excha;ge Cae3city as Na MEQIIOOJ 13.9 
Pll ON ITS 7.4 J 8.3 1 8.2 J 

5.0667 
_, ___ 

Total Or~anic Carbon _ -,~ I 1.2 1.5667 

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

~x~~~ln!:r sr!:~ 6o'.:= ==:== =-~;.15~--,·::: .... _________ -··--- ·---m-:s7130t.,~ 

----~---·- 036ffio0i8s~\. n~:c 
6/22194 

Rtsull I -~· \' al •.• 

- - - - - -



- -

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

!:.\IN !E'f:I:'Sffi'6(J7--= ---· --~[ S7llO~:r __ - 1 smotJ. __ JsffiOt=r= __ 
~,.,,,, __ ... ______ 

--
----··~····--· 

-··-·~ 

-·-
adlologic:al R 

A m-241 
i-2i)7 
l:iiom 

D 
ii 
c 
c 
K 
r 
i 

~-:'60"' 

s-137 
'·40 
-;i-238 
·~=2391240 

-

;;:i:w-------r 
I 
s 
i1 
i 

ta-iE- ------

!:"2I=-~~===== 1·228 i;:Ho ___ 
'i h-2n---·· 

hitium 
j~--· ---

i.m 
J:m 

i: 
i 
f ---

Units 
PCVO 
PC I/O 
PCI!O 

--rcii<r 
PCI/0 . 
PCI/0 
I'CVO 
I'CVO 

'Pcuo 
PCI/0 -ram·· 

"PCfto-
l'CVG 

. PCIJO 
PCIIG 

-Pa!O 
PC I/O 
PCVG 

--m:s7rsm-· 
Jll94l0 RF.C:-; --· 

34507 
Result \JNC Val 

6.109 NA u 
0.026 NA . U 

0.0294 f~JF ~li 0.071 
3U 3.4 

0.211 0.0427 
--o:'OBI 1---A·:-·--0.0128 

0.00989 
NA""-- _u ____ 

·---1&8 '""O];Jj' •... 

--Tii5 · 'N;,---· a·----
--.:i5 

=f!2~-----1:07 173 
: o.iss 1.17 

1.58 ·o.m 
----o:m- --0.126 

0.0525 0.0249 
0.89 0.147 -

·---902-S72l0l 90!-S7JJOI 
J2294ll REG 32294iz R~G 

34507 34507 
Result UNC: Val Rttull tlNC vii .. 

~-----

<U6S NA u 0.106 NA ~-- 0.0307 NA u o.oan ~~ u 
O.OlSI 

~ 
(J r-·o.om NA rr--

O:O:Ui u o.ii377 Ni\-- .-J--
0.0587 ---0.0943 . 0.45 ---13.7 1.72 18.7 2.06 

0.312 0.0478 0.212 0.0376 
0:01 4i """"'Mii&% f----0.0104 NA u 
0.0051 NA-- u -: 0Ji0512 NA u 

0.623 NA u ,:ss o.<>as 
lrr=. -o.m .NA-- t.-~-·-- --t:oiN_A __ 

0.63 -li125 --- --o:iii7 ··-oJ59 ---

~~§I 
---. 0.67 0.129 

0.604 ~I9 ·-----o:m 36.2 0.76 
O.S93 0.114 0 0.11 i 

o.o22~ _ o.oi~ 0.0311 0.0201 -----O.S93 O.il4 0.56S 0.107 

RADIOCHEMICAL ANALYSIS 

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

!\lAIN IIJI.l. SEEP 608 
--··· 

I I I ] I -- 581301 581301 SSIJII 581301 SSJJOt 
··-

901·581301 901-581301 90l·S81JII 902-SSlJOI 902-S83301 

Atl01144.D REG AOIOtJSO.D REG AI40114S.D REG t\OlOIISI.D REG A0501ls4.D REG - --6nt/94 6/ll/94 061lt/94DtJPE 6!ll/94 6/ll/94 
Result Val Ruult Vat -- r--::-:-· Result Vat Result Val ltesul! 

,.----· 
Val -

----
s~mi·votatile Organics Units 
tsoehorone . UGIK(r 420 u 430 u 410 u 510 u--- 530 u 
2· Methylnaphth~lcne UG/KG 420 u 430 u 4io IJ 510 r,--- --s30 

_u ___ 

~:B:~r!rheno!_ ·-iiCl!KG. --:m· u---- --- 4io 
i:J __ .. ,--~-- ,-,--- .. --530 ----430 u 510 u 

~:~_!ethy~~~!:ol ···iiGfKa· 420 u 430 u-- --4io ~-,-- --·-·m; (i-- --SJO u----------
'U(iiKG ---- ----· ---:no _LJ ___ 

---4io ir-- ----sio lJ ____ ---530 
_ll ___ 

~:!'l~t~:~r!!'~-- 420 u 
!t.t"!!rosodiehenrtamine lJGIKG 420 u 430 u '41o u-- --sro u--- ---530 u-.. -
Noehthalene UGIKG 420 u 430 u 4iO lJ SIO ll 530 u 
2-Nitroanilinc UGIKG 1000 u 1000 u ---980 u 1200 u 1300 u 
3-Nitroaniline UGIKO 1000 u 1000 u 98ii lJ 1200 u 1300 u---
4-Nitroaniline UGIKG 1000 u 1000 

D_J ___ 
9SOU 1200 UJ t3oo w----

Nitrobenzene UGJKG 420 u 430 u----;jio u 510 lJ -SJO -u--· 
2-Ni!:!!eheriol llGIKG - 420 u 430 u 4iO u 510 !!__ 530 u 
~:.~itrophenol tif.iKG 

----uiOo _11 ___ 
~ooou 980 ~-.-- ·--,-200 u -rroo 

_tJ ____ 

2.2' -oxlbis( I·Chloroeroeane) · ·uGiRcr F~l~ 430 tJ ---4lo u----- 510 
iJ ___ ·---s3o rr----

~emachloroehenol tiGi'KG 1000 u 98o -u-- ---rr-oo u---t--uoo iT ___ 

Phenanthrene UGIKG 420 u 43011 4Tii u-- s~~ tr-- --·ho u--· 
Phenol ---- 430 u u u IJG/KG 420 u 410 510 tJ .SJO 
Plrcne UGIKG 420 u 430 

_IJ ___ 
--410 ir--· --siO u 5S 

j---· 

1,2.4-Trichlorobenr.ene UGIKG 420 U--- --430 u--- --.rio if-- --sio lJ ___ 
I---'S3ii iT--

~ ~~ E!ric~!o<O[!hen~!_: _____ ~ ... UGIKG 1000 U 1000 i-,-- --9-80 
iT ____ 

-.2oii l-,--- ----rroo iJ _____ 

2.4.6-Trichlorophenol UfiTifi.i .. --;w u--- -----·DO ir-- --4ili ii ____ ----5lo u-·-- ----no u--------· 
'i'Cntati~~!J ld~.!~jifoed Cof!!VO~nd~ ·-------- ---3o ----- --j(i --·~-- --lii --------30 ---··-5o 

·-~--·-- .. .____ ____ -------· ·-----·--- --·-- ------ --------
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if.\iN UU.l. SEEP 60S 

- - - - - -

--~liOI I 
902-SSJJOI 

J643J·ll REG 
1-..:;.::...~~~--t---:6ll<ni~-

•r::~-:--+--.E:~;7~;:;--I -v:;r-

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

~[;\'""tN-:-:1:-:-11:-:-L-:-L-::S:::-E;-:-o•:t;;-' 6;-;0~8---,~ ---.---,~.------,!,....--·---,j------r---== --- ----]=-~ 

S81JOl I S81JOl ~ 581311 S82301 __ S83JO_I -·-
-l---=,~ol;.:_;.:S8::;l~J::c:OI:---it~---;;?:;;:02:-;:-S8~ 902-SS 1311 902-58230 I 901-SSJ}O I 

---------1 ---l!-_,.l.:,.64:..:l:...;S0:;.;9;,.;;R=::EG-=-- 435tt REG 364351~~!£_ 364351~!~ _ 364l~~~.!~G ·-
-------·------l----·-~-.::.::.:.;6.;/l::.;;ll9~4=- 6/lll94 06fl!!_?~!'F. 612li'J4___ .. 6fll~---
------·---+---t-;;R:::-e~~u:iii:-1;.;..""\V:'a:;l- R~ult vii-Resui"i Vat Resuu --~ ~ ~--

[n-_ .,-rg_a_n.,.ics--------t·l~ ---1---l---l----if---·-+----t----------
Aluminum MG!KG 
A~inll>!'l'_ -~1GrKG 
Xlse~:.:~c~:L-------- MGJKo 
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APPENDIX E.J MAIN HILL SEEPS SOIL INVESTIGATION (SOIL) 

r;_::.:.I;\.:..:.I.:..:N...:T.:..:I.i.:..:C:.:I~..:::S.:..:E.::E:..P.:::.60:.;;8;.__-Ir----t---;:s:ns~J":.3;-;;-0;-1 _-_ .. _ ........ -···--5-811~:·,-- .. -
90l·S8130l 902-SSIJII 

---··-------·----t-;;O::;:J6;-;4;';37.40010SA IIEG 036434001JSA HF.G 
-----------t-·--- ---6/i l/9~ 06/ltiiJ.iiiij'"fo'£ 

Result Val lteJull I Vul 

..,.F..,.,x·"'r""'u"")"""SJ=-=v·,:-.:ES:., .:-------t-;;Uniu I---
2-Amino-4.~dfiil''"'tr-ot,..o;-lue_n_c--+-ua/O 0.31 U --o:3 I-,---
1.3-DliiVr~ben2ene UG/0 o.3T U O.J U---· 
2,4-Dinilrotoluene IJG/0 0.31 IJ 0.3 lJ 
2.6-Dinitrotoluenc UG/G --o.32 U 0.32 _IJ __ _ 
IIMX UaiG ~7 U----2.7 iJ---
Nitrobenzene UGIG -o.:ii ir-- --o:32 u---
i•F!'N_____ -·liGIG 1-JJ tJ ___ ---i:2 i1--~ 
Rnx ____ .. _ · =s~QIG ~? E== =~.Tii!T--=~ 
'i'iffii\'L'_....... IJ0/0 -~ ~! !_!______ ·-- .. ~-?2 l! __ ....... . 
i.J.5:'fiin'iilc;b.:nzcne · ;:_iii'_TI_o_- -_-_o_:J~. _11 ____ _ ........ ~2 ~---... --
~X6=frinitrotolucne L UGIG -~l!. ll --~_:2l!__ ..... 



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

+~~=-::-=---.-----r---.--·--.--.-----r--r-.--...,..-----,----, 
MA IN IIILL SEEP 608 I _) ___ , ___ ......_,~,.,.,......._ '---+---"'-='~~..__1 __ 1----::o==-,..,.-----,,-----=:=~----. 

581101 581301 SBilll 582301 S8JJOI 

902-SSIJOI 9t1Z·S8l301 901-SS . .;:IJ~:;l,:,;.l :----t----::':9~0~l-;;;;S8i::'Z'=JO:::'I::;---f----:;c::-90~l·SSJ:.:,;J::::-o 1:----! 
3218660 REC; 321866% REG 1228661 REG 3228667 REG JZl8668 Rw---

l--------·--+---+---'-";;;..l::'f.;4506 34506 ll6/21194DUPE 34506 J4s06 
UNC Val ReJult UNC Val Result UN-=C-1-_\;...:'a::..l-f.......:;R:;;;es;;:;.ul:.:..l-li,__;U;;.oN;...:C:....._,I-...:.V.;;;al;__j_;Rc:.:~;;;..·'u;;;..ll;._l·--:.:::..:..U""'N~C==-~;··~--_;.-:-::VI:Z:al==: 

I 
nuull 

~!~!ogiul ___ UnitJ _ . ~~ 

1\m-
241 

PCI/G 0.106 NA U 0.111 NA U 0.107 NA U '_Xu ._· ~o.:~~::-~!-0_6·3··~;.·· 1-:-:·:_·N~NA·;·~ . U~·~ .. ili-207-----··---- 'I'Ciiu- ---o:"OHs1iA"···-u--·--o::o2n NA !:!___ o.o269:f!~. u v ... '...: _ . . 
fii:i'iOm'·-- ··-- PCI/0 0.0274 'Ni\- u--- 0.0111 NA U O.OJOB'NA --tu":-----t- --I:':-···--I--:::-

Co~O PCI/0 0.0)67 NA U 0.0364 NA U 0.0363 NA U U O.OJSi NA U 

Cs-137 PCI/0 0.0294 NA U O.OJ06 NA U 0.0307 ·NA u o.oH7 N~ y==~J?~~NAI~ ~ 
K-40 PCIIG 4s.J 4.81 43.6 4.51 ~41.6E 4.2~ 39.3 4.lll J3.l 
Pu-238 -mCI/OtiS -~, 0.0372 0.0223, & 0.0199 0.0108 0.0495-
r~:_!~9f240 -PCIIG Ul 0.0236 NA UJ lJ o.oo9Tfwr· U 0.0!4 N.l\ UJ 
Pu-242 PCIIG A J 0.0236 NA UJ _ '-· U 0.00372 ~i . o:Of.f!~ m--
Ro-226 PCltO 2.12 0. 0.699 NA U 2.61 0.625 2.48 1.6~~~·~ 
st:90 PC JIG 0.361 NA . tl 0.919 0.36S 0.7S9 NA __ ll) 0 528 NA -- ·---lls N \ ill-:-:----! 
Th.TI-8 --··- PCIIG 1.26 -ol99 J.i7 ---o:i98. U2 0.204 i.IJ -·oTsi'--· ;::..~i:os ·-·=-· O.IOS --
lh-230 t04 -o.i~! t.o4 o.t69 o.974 o.t61 ....,.o.s?r o.1u • ·O'.'il·1 -·-·o.l3s ---· 
lb-2l2 1.2s 0.197 1.21 o.l97 1.23 o.l93 :-=:r:_~r::: o.t69 o.996 ~r----
Tiilium PCI/0- 2.1 O.lli 3.68 0.157 2.51 0.119 4.44 0.199 sjj --oJ41---· 
11·234 PCIIG '-o:9)j-o.f6j 0.96~ 0.114 0.974 _Q,I6! 0.919 --O.T62---··-o:795 --0-.IS ---

ll-235 . ~~--~~ _ o.o3~? ~--~~:om. . o.~~~~ ___ ~!? · o.o3o6 ____ ~?..! !!A . y-= =~~5o6 __ £;~~~ =:= 
Q:~!!::________ . PCIIG --~ ___ 0.1! ----'-- 1.12 0.193 t.os. __ o_.l~---- ·--~--0.17~ --·-- ·-·--~:.?!! ---~~ -------

RADIOCJ-JEMICAL ANALYSIS 

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

MAIN_!!!!~ S~:EP 60:_1 ---I----I 

2-l!cxanonc 
iOdomel~!:ha:::_n:::.e _____ _ 
:r:i\icihyl·2·=0l::;::3;::flO:;.:O.:.,C ---
Mel!iYiir;e(;hJntidc 

Scyr~cn~e~-----~------l~~~~4--~ 
iJ).2-Tctracl!loroelhane J--.....,;;t.:::.:_ __ +--~ ·1-'-'----1 
Tetrachloroethcne 



.... 
N co -

0 c 
\0 

- -

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

Kf-\IN llll.l. Sf.EP 601 ------
-.!!1!~ SIJill ------- !102-511101 901-Slllll ---·-- Al30il7iD REG AI40U74.DR£G 
5124194 05124194DUPE ·--·R~tult Val Result Val .. 

·----· semY:vnllllile Organics Unit! 

Acc!~!~~ne -~== ·-UCJIL. ---"10 il 10 u 
~!:!~~P!!!~Y-.~~!~: ________ --~ -···--ro i,---·--,0 i.J 

--;-;--···- --iii ,-~-- 10 Anthracene IJ(i/1. IJ 
fi~r77.0i3)i;;'rt~;;;-ccli;;--· -ucili:-- ---iii ii ···--·--iii i.J--
~cnzo(a)pyiene ·-uott ----ii) iT 10 u 
Dt:nzo(b)fluoranthene UGIL 10 ij 10 u 
!!tnzofs.h~il~!2:1ene~ UGIL jij 

~ 
10 u 

llenzo(k )Ouoranthene iJo11. 10 J 10 u 
Benzol<: Acid lJOIL f----j l I l 
flenzyl Alcohol U0/1. 10 I 10 u 
f.ikrli;;i~4-Chlorof!!cnol UO!l. 10 u IOU 
bis(~!!!oxy)methane UOtL 10 ti IOU 
bis(2·Chloroelhyl)ether UOIL ---,0 u 10 u 
Est2·Ethy_!!tellyl)phthalate UGII. 10 u 2 r 
4-Dromophenyl-phenylether UO!t 10 iJ ~~F [hllylbcnzylphthalate UO/l. 10 u ~I ----Carbazole UO/l. 10 tJ 10 u 
~:Q~~!~:..mcth~~nol - l!GIL ---,0 u------,0 i.J 
4Chi,.MoR;oo ~~ -·-To i.r--- -- Hl u 
!:cii~~~!!!!P.~~~ter'= .. ---· ---m ir-- 10 u 
!:.£!!!!!!21'htno! • ----·· 

«---iii iT«-- ··---,0 rr--
4·Chlm~~henyl-l!hen¥1elhcr U(JJL --iii u-- --,0 l-1--
Chrysene m ---,ii u-----,0 ll 
~:n·bulylphlhalocc ·-·- -- !~ u IO iJ 
Di·n·octylphthala!e UGIL 10 o-- I 10 u ----Dibenzo(a,h)anlhraccnc tlCi!L I 10 tJ 10 ll 
Dibcnzofuran UOII. 10 iJ 10 u 
i .2 ·Dichlorobenzene UG!l. 10 u ~~IJ 
i)-llichlorobcnzcne ~~ 

--iii ,-_,-- IOU 
--~o ll IOU UG/L 

3.3'-Dichlorobcnlidfne lJO/l. 10 IIJ 10 u 
2, 4-Dil:hl~ro~:henol lJOFI. ·--10 Ill 10 u 
l>ir:th~ll!hthalate U0/1. 10 ~~-'- IOU 
2,4-Dimclhl~Phenol ___ _!JOlt 10 u 10 y __ 
~imelhJlpbthal~~--- tlG/k__ --,0 !~ 10 u 
4.6·Dinitro·2·rnelhylphenol !""tiG/l. r-·zs IJ -.-.. -is II 
~~=!~~iiwj~~~ol ~~-I __ UG!I. _ -·-2; R ~- --2s u---
2,4-l>inilrolalucne IJO/L --,0 lO 

fJ ___ 

2,6-i5liii«<iiiUC"ne=f~ --,0 tJ 10 u 
l'luoranthene --m ll 10 u--· 
Fluorene ~~ lo o-- --,0 u---· 
i lexachlorobcnzene lJO~ --m u-- -10 i.J 
i Jexachlorobutadienc 1)0/l. --,0 u-- --io u 
iimChiorocyclopentadiene UG!L Iii u-- --iii u 
ilexachlorotthane UC'Jil 10 u 10 g_ 
~!:c~enc UO/l. iiiu io u 

: ... ~-.~ ~~~ _j]LL~g g .. ~ -.,. ' I - - - - - - - - - -
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'~ ~i,\iNiiiU, SEEP 601 
__ J ____ 

l ---
511101 --slti-11---

-~-~ 

902-SIHOI ~=si-,,-,-,-

35711-01 REG 35727-02 REG 
5114/94 051l4/94DUPE-

Result Val ltesult Val 

~~andPCBt Units 
UOJL 0.01 D 0.01 u 

alp,!!a·U!IC UG!l. 0.01 u 0.01 l1 

!1pha-Ch1ordnne UCI/1. 0.01 u o.ol lJ 
Aroclor 12 32 UGIL 0.2 u o.i u-----Aroclor-1016 UGil. 0.2 u ---o.i ll 
Aroclor-1221 UGil. 0.4 u 0.4 u 
Aroclor- i242 II GIL 0.2 u oJ u 
Aroclor-1248 UG/1. +-· 0.2 u 0.2 u----

--·-- ---·· Arociiif.i254 UOil. 0.2 u 0.2 u 
Arocior: i i6o tlGtL ---0-.2 n---- --·o:2 -u--··· 
b(;ji. iii j(:" 0'0/L --o:6i a·--- -···o:ol u-·--·---· 
4::4·-ooo UG!t 0.02 u 0.02 u--
4,4'-Di>E UGIL 0.02 u om u 
4J•:rmr UO/L 0.02 -u--- ---o:ai ~-Cidiil-Biic UGJL 0.01 u 0.01 u 
Dieldrin UGJL om u o:o2 u---

. Endosulfan I - UO!L 0.01 u 0.01 lJ 
Endosulfan II UO!L 

~t~ 
0.02 u 

Endosulfan Sulfate U0/1. 0.02 u --
~-~ UO!L O.ot U 0.01 lJ 
Endrin Aldehyde UG/L 0.02 lJ 0.02 l1 
Endrin Ketone UGil. 0.02 u 0.02 u 
~~!!.:.!!!IC (Lindane) UG!l. 0.01 u o.oi u--
gamma-Chlordane lJGil. 0.01 u . --o:or i) 

_.._.._.N .. -

--o:6i rr··-- u ITe~~~or lJGil. 0.01 ---- u --o:or o--!!~!_l~a~~!~r Er2~!de UGII. 001 

!':P·~~~:Iho:<ych!~. -TJGIL --·o:i ~-,-- ·-~(j"j ir--·-
!~~~phene · -uwl- ----i u-- -----ru--· 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS) 

+ ~lAIN IIIU. SFo.Er 601 r· ' 

-

511101 Slllll 
l-------------------r-----1--19foO~l-Sif:~IO~I--4-~9~0~1-~S~Il~lo.ll,-~ 

----------------4-------~--~3~57~llOIRF.<;: __ +-~J~5~7~3~10~1~Rf.E~G~-I 
l--------------------t-------~---~sn4t-:~~4~-~+-~0~5n~4~,4_D~U.,P~E--l 
--------------------i------;·-nR=n~ur.-11 I--~V~a~I~~R~e~su~lt~---V~al--1 

IM~an~ U~u 

Aluminum U0/1. BI.S. 88:.;..7+:-:----l 
~;:::.:.:=-------J--:':u,-::Gc::IL-t'--3. t ''"'u--;----:;3.1 i:U----1 

&f~~;~----···· · __ tio1t -· --·V ~---- --Tt:~~--
ll .,·,,,m lJGfl. I __ ;..._ ·---·-· 

• "---· -··--· ··--·-· --- 0 s u nc;;m;;;;;--·--- ~~~- _£:~~ .. · ----· 
.. , .. L .. ·--·---·---- -ltG/L t-· 140 l! 136 !~----
lllsmnth __ --·-·- ---- ···--· 2 3 u -;-----. -----·-· .. -- UG/L 2.3 U . 
Catlrmum - 171000 --
Cnlcium UGIL 170000 
-::--··7 lJG/L 7.9 1J 7.9 lJ 
~t;!!'~;~o_n UOIL 6.5 U 6., U 
~~~II UG/L '4:() U--~ ----4·_:;:6-l:u'r----l 
~~~~ UOIL . ---10 U---. 10 U 
Cyanttlc -----

9
-

1 
1910 J 

Iron UGIL S 8 ·,.---~i--_;.:,:.;;!i;---1 
Lead UO!l. 2.8 II 2.8 U 

- UOII 44400 44700 Magnesium • 38 · 
Manganese UG/L 30.8 ---·1----i-~f;;----j 
Mereu!!__ UO.!L ~-i ~: ~:~ ~---
Nickel uc,IJ ....... - ..... --··---· --)f6Ii ---
i',~i;s5·i;;;n--··-····---- -=.!Jwt. . --2~~~ --- ---

4
-.
6
-t,u-;---J --7·--- . UG/L 4.6 II 

Selcmum ··--· ·--4-.·8- u--§;1,;~·;-····--------· -·uoli: __ .. =~-~~ ~! ____________ _ 
--·-:--- --·-------· lJ(jf( 197000 199000 
Sodium __ ,:_ --·--- .... --- ---,-6 -,-, --_ ....... ,_._. __ .... ______ IIG/L 3.6 II -'· 
lhalhum ------ ____ _._ ------ -·"49 u---· \':ma.:ii;;;;;------------· uatt. 4.9 Y. ___ . ·----:··.,.,,-;----, 
~!1c · ___________ ,_...;u_c._·;L_.___II.6 u 6.3 u 

- - - - - -··-

+ri\IAIN IIILL SEEP 601 

-

SIIIOI Slllll 
901-SIIIOI 902·511111 1----------------f-----1--i3s~7~JOO~I~R~EroG __ I __ J3~57fil002REG 

~--------------t----lt---•snV2~~94~~~~o~s,~2~4~~41~ 
Result Val 1~ · Vai·-

~------------11----1--

[)iuolvcd lnorganics Uni::'-ls_+--,..::-:;II-;;----

:.:A;.:;lu~m;;i;n~u"'m;..._ _______ 1_,~.;;g;;;~:l~- 2~:: ~----· __ 2~j Q=~: 
Antimony __ 

-mflc- --4.j u_ -- - -- ~:~ lJ 
Arseni_c --------- --. -·- --

60 
j ·· 65.8 

llarium ...... -~~~ .. ----r"7 u----· --·-·r:; rr··-lierytnuiii___________ uu L . .. ______ --·- ... 
uismuih ________ --iiotL- --Nit ==~ ~ --~: -------
-·---- · "tifiiL- -- 2.3 u _______ _2:~ !!_ ___ _ Codmium _ ~ 
=:::.::.::..;;c. _________ ,_.,tPa:;;;tL 156244- 165_6.,.7...,9

1
::-:----t 

~C~a~lc~iu~m~------------t-~m--t--o9]h~----t--- -
Chromium UG/L 9.1 U __ _!:! _U __ _ 
~c~oba~,;., =--------r-t.ioTt-:-· 3.1 u .2,! ~--· 
~:::::::..._ _______ ,_ uotl'' --2-.7 u __ ..,2I u __ ._ 
!Conner _ 
rcta~"';:.:id~e--------·-- liGfL" NR -~~ ___ .. 
Iron UOtt 15.6 u ____ J.~:~ ~! __ _ 
Lead tJGIL 2.8 U 2.! _IJ __ 
1!=~-,----------t-;u•r.aiL' 38705 4tlo~._ ___ 

1 
Magnesium ,-

Manganese U~/L 19·6 . · 2~·i ·-u---
Mercury UUIL 0.2 _u ___ f----· -----
Nickel --- lJWL N~ _____ ,_ ...• ~~ _ --.--· 

l'otassfi7m·----··--::--=::== =~!i~iC --- 2~N~ii -----.. l. ---~W1 --·-----selenium uc.ll. --.. ·-- --·--·- ------ --··------------------ - .. ··-.- . ., 8 ll 2 8 ll 

~~[~------.. ·-- -H6~~-- ----~'It ==~~: ~~~~·::B·~ ~===-~: 
, · . ------------::-- ---·-.9 ll 5.3 II 
Thalhum __ ~~~!: .. ____ .. :!·- ·--------................... ·-···---·---.--..... -· .. ·-·---...... UUII 4.7 ll 4.7 U __ 
Vanadium - .. ·--·- --...... ---- --;qiU-
Zinc .. UGII. 2.5 U -----· ···--

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

> -
lilt\ IN IIlLI. SEEP 601 I J 

SlllOI Slllll 
901-SillOI 902-Sfllll 

-·· 
Ol571900UISA REG Jijffi9o0ii2SA !if:(; 

"--· 
5124194 05124t94lHIPE 

f-·· Rc,ult Vfll Re:~ull -~· ----
EXPLOSI\'ES Units !--• 

-·o:oJs iJJ--2-Amino-4.6-dinitrotoluene !JGil. 0.035 IUJ --on or·-· iJ.PiiillrObcni'en~ IJGIL 0.11 IUJ 
f4:ili~itrololuene !Kilt. 0.02 I iii== 

--ii]i m--
_ .. O:TI -o:JT ur--· 2]: i5l'ti11r0lofucne UGIL 

0.8 u-J--UO/t 0.8 lJJ IIMX 

lifozene II 
0.2S UJ 0.2.5 Ul 

I u-J --· I UJ 
0.84 lJJ 0.8~ ~~ 0.8 liJ ·--0-.8 UJ TETRYL 
0.26 iJJ 0.26 u-.---1.3.'5-Trinitrobcnzcnc 
0.11 UJ 0.11 IJJ 2:'4;6-Ttinilrotoluene fL ·--

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

f\i:\IN 1111.1 .• SEEI' 602 I 
----~ ·---- '• 

SZIIOI 
~---- 9oz-si~ 
·--·· --J0876.D HE<; 
f---- sil6r.J_4 __ 

Re!ult Val 

\'olnti!!.Q~~anlu tlnitJ -· -Acetone lJG/L 10 u 
Acctonill ile -UG/1. ·----roo i-J ---
Acrylo;;ftrile uoii.:- --,Oo u--. ---~·~· 

iiei,'lene UG!J. 5 UJ 
llromodichloromcthanc ·vail ---2 J---

Oromoform UG/L 2 J 
Bromomethane UO!L 10 lJJ 
f.iiiiionone ubT ---m u 
6irt>O"~ Disulfide UGIL 'J iJ-J--

Carbon Tetrachloride UGIJ. s m--
Chlorobentene UG!J. ---s UJ 
Chlorodibromomethanc UG!L 3 J 
Chlorocllmne -uG!t. --TO i-,---
ci;i;)ioform Va!C ---1 ;---
Chloromethane U0/1. 10 tJ 
i~ 1-Dichlorocthanc UG!L 5UJ 
f.i:'oichlorocthane UGIL HiJ-----· ~r---!!!:!!!~!!~~!~hCIIC Untl. -- -umL- ··---) r--·· I ,2-llichlorocthcne 
! :~:f~!~~~~!p_!O(l30C UaiL ---s rrr--
~!~.!.:~!2!:~~ropene --u<Ttl ·--:s ~---- -UG!L- .... ---·-s m--· lrans-1,3-Dichloropropenc 
f.i-Di~iliylbenzene UGIL- ---s w---
~I benzene UGIL s ur--
Hexane tJGfL 10 rr--
2-ilcunone UGIL --1-0 u---
f.><lorncthanc I! GIL 10 u---
4-Methyl~2-~ntanone IJG/1. 10 

_ll ___ 

Methylene Chloride lJG/L 10 u 
~!i:~:ne UG/L sw--
1.1.2,2-Tetrochloroethane UGIL 5 UJ 
i"etrachloroclhcne UGIL 

Hi_J __ 

Toluene UGIL S UJ 
TJ.17Trichloroelhane lJOIL SUJ 
i ,1,2 ·Trichloroethane UGfL 5 m--
friCI,forocthenc IJGIL --6 -)--

---·--"-fiiciilorotrilluorocth3ne lJG!L 5 tJJ 

~!~r!~;:uite u(ii[-f--.10 -u--· 
~~~[I Chl01!~e • -UG/1. -!.~ y ---
~ylcne, Total U0/1. 5 UJ __ 

- - - - - - - - - - - - - - - - - - -
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XiN'iiil:i~sE£1' tio-z- . -----]_--.=:_::::_:~ 
------ -""~···-·--·- ·---· -~21 101' 
... ·--····-.. ----··-- ----· -!ifii:-si liiir·

····---.. ·-·--- ---- ""AEOti7ii"i1i•:r. 
···---··------- ----- -·-sn6t9.i····· 

.... ___ ....... --·--· ··---· ""ii-;;;;ft· ---,,~~--
m,,.~~--...--,_" ____ ~ ••·--- ~- ••~--·~·~ 

llexachloroben~ene 
rre;;thlorobutadiene 
i~hlorocyc!opentadiene 

,=;.;.:.:.__---t-;~..-t 

. -----.. ·------,.-..-.. - ______ [ __ _ 
- MAIN IIU.L su:r 601 --- ----·---------------·-···--· - SZIIOI 

---·---··············-.. ---· .. ---·-·· ·-91u:smo1-··· 
_________ .. ___ ... .,\ tSOi27S1ilit-:G 
----··-·-----------~·-·· -~··-- ----~72ftl9.i __ , __ 
-------·---~------· ---·- -ih~~;u -,:;;,· 
----~Ma~---.,.,...., ___ ... ,,,,_, •-·---~- •---... ~,.. ·- -~~~·~- ,.,.,. 

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

I\IAIN llll.L SEEP 601 
SliiOJ---

901-SliiOI 
35717-05 REG 

S/26194 
Result Val ---t-·--

l'eslitidu and reus Unlls 

Aldrin UO!l. 0.01 u 

!~rue UGIL O.ot U 
Chlordane UO!l. 0.01 IJ -· 

Aroclor 1232 UG/L 0.2 II 

Aroclor-1 016 UG!l. 0.2 u 
Aroclor-1221 UG!l. 0.4 iJ 
1\rocl~i:-i 242 UO/L 0.2 l-J ---· 
Arodor-ti4s UG/l. 0.2 u ·-· 
Arodor-12.S4 UG!l. 0.2 u---
Aroclor-1260 UG/l. 0.2 u 
bela-BHC UG!l. 0.01 u 
4,4'-DDD UG!J. 0.02 u 
4.4'·DDE UGIL 0,02 u 
4,4'-DDT UGIL 0.02 u 
deha-BIIC UG/1. 0.01 ll 
Dieldrin UG/l. om iJ 
Endosulllm I UOIL -----o.or u 
Endosutran II liOII. 0.02 lJ 
Endosuifan Sulfate UG/L 0.02 u 
Endrin UGIL 0.01 rr--
Endrin A ldc!trde UGIL 0.02 iJ---
Endrin Ketone UG/L 0,02 l-J--

~~~~:~! IC (J.ind~nc) IJCJIL 0.01 lJ 
~!!!!!!!!;ChlordAne tiGiL --o:cii ll _______ 

lle~lachlor UG/1. 0.01 -u-··--
llc~chlor Epoxide ~~ 0.01 lJ 
fl.e' -Mctho~chlor UGil. --0-.1 u--
Toxaphene UG/1. I u 

- - -:>.- - - - - - - - -
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS) 

~lAIN 1111.1. SEi:r 601 r---r- + MAIN IIILI.S~l:t• 602 I 
S21101 SliiOI 

·-~--------------·- --- 1-j~~l·S!f!~t . 
3573103 RECi 

- 902-S21101--
·-~-· --- --mJoo3·~ 

oP-· --·~· .. ---
Sfl6~:;-:-;----- Jlcsult \'nl 

··----· --- --51l6i'9T ___ 
·-·-·--· ~i.~ --·----------- --·- -~---

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

tlnils·-· ·---- ----lonr!lanics ---· Aluminum liO!L. --m4 ---- UG!L. 3.1 u---Antimonl 
Arsenic UG!L. 4.3 lJ 

--- --- ---·· ---~--lliuolved lnoq.;~!_!ic• llnils 
Aluminum • lJG,'!- 32.7 
Antimony _ UGIL ll rr--· 
Arsenic UG!L. 4.3 u 

oii;ium lJGfL fS:S uirium ~ 15.7 
u--iieiYiil~m uoiL. oJ 

Bismuth U~!J:_ 60.4 -u--
Cadmiutn UG!L. --n u 
CaT~lum UGJl-:- -m-oo 

Oeryllium -LiOiL --t:7 o--· 
UGit"- ··~ ----Bismuth 
·• 

Cadmium UOIL 2.3 tJ -· ~; l!G/1. 31800 
Chromium UG/L ~~ IJ Cobalt·- UG/L 6.S u 
Co~~~ UG!l. 69.2 u---

Chromium UG!L. 9.1 IJ 
Cobalt liGIL I fi 

_u __ .. 

£'?.!:Jl7f lJG/L I ss.4 
-·-~ 

_,. ·-Slenide __ .... UG/1. 10 u 
Iron -~ --mo J 

Cyan!~ UG/L I NR ·----· Iron UG!L. 61:6 
Lend--·· ·-· 

~.S!:!:_. ···-"fa ~-,--
·--7400 ·---Magnesium UO!L 

Maiig&il"C:Se--·----·== _ uwt _ ·-18.7 

M'""'' •• ~ UCUL --0.2 u---
Nickel • 8.1 d-
Potassium GIL 2S20 
Selenium GIL 4.6 ~-Silver UOtl. ·--4-.8 u 

Lead -~ --iii :\I 
~-~-·· 

.... _ uo;c· ·--mu 

~=== ll0/1.- -·6.2 u-·--· 
UGIL 0.2 u--·--
UG!I. NR 

Potassium UGtL 2340 
Selenium IJG!L NR 
Silver UGIL ).2 J 

Sodium lJG/L 305liOO SOdium ·uatt NR 
lhaitium UGJl. 

• J.6ll ___ ~ 

UG/L. 8.2 tJ Thallium 
Vanndium l!Ofl. ·--T9u 
Zine lJ(jJl. 

186 _!J ___ 

-----
Vnnadiurn llG!L --4,1 l-J--· 

zftic - UG/t:..... --~1 t-~--· 
-----'--'C -
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-

Mbtellancou.t 
Alkalinit • Total as Ca 
Phosphorus, Total as P 
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+ MAIN l!ILL. S££1' 601 

Co·60 
Cs-137 Cs·.:,:ll:.:.7 ______ _ 

K-4o 
Pu-238 
l'u·2391:!40 
Pu-242 

RADIOClfEMic . 
ALANALYSIS 
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS) 

+ 'M:\iN'ITfiisEE"r.....,6·o--7---..----r---.J---. 

-

571101 
·----,-------11---t-a.9oii1z-="<.s:?7iil!iiioTt-
--,·---------t--·- "---Jilis.ll RE<;·-
------------t·---~r---;,6114194 -· 

Result Val f-------Jr---,-----
~~,~~-------J-~~·-----1·-----\•otatile Organics Unil! 

Aceto;e uoJL -10 -u---·-· 
A:woiiliilie·--------•--:u:-;:G!L;:;;;·-· --,oo i1----· 
Acrylonitriie UGJL 100 UJ __ _ 
1kntene UG!L S ~~ 
Bromodichloromcthane UG/1. S UJ __ 

nrom~form tUfuG!L·!L 
10
5 tiC==~ 

nromomethane u=:= 
~~2;·B~u~ta~n~o~ne~~---------r-U~G~!L~r----.10it!OTU ____ _ 
C-a=r~bo=n.~D;~•·s~ul~fi~de~~-----r-.UuG~Jt·-·t----S!ol7.JJ~---I 
Carbon Tetrachloride UGIL S IJJ 
Ciiiorobcnzcne UGIL S UJ 
Thtorodibromomcthanc lJO!l. S lJJ 
Chioroethanc UGJL I 0 ll 
Chioroform UGfL ·---5 m·--
cEiOrom;l.,...ha_n_e ---·----· IRm:-· ·--,ii u--· 
IJ:!~!~~forocthane tJG/L ---S UJ __ _ 
1.2·Dichlmoethnne lJGiC- ---Sii-J --· 
i:-.!:!~f~~!~~=!~~e -udii:- ---s u,--·-
. ----·-- -·iicvi:- -····-2 r·--·
! '~: !~!~~!?!~0:!~=~=----··-·-U·Ilic:hloroprop:me .. ij(jf[ .. -----5 Ul 

~fs-1.3 ·Dichloropropene U<:iii:- ---5 l.!r·--
~w:'Cf."ilichloropropene ~ ---s nr--
1.2·Dicthylbenzene UGIL 5 !}J 
i!thylbcnz~ne __ .. !!GIL . ---~ Y.! __ _ ..... ___ .. _____ -- UG/1 10 U 
llcXllrte .... ! ..:.... ____ ----
2-H;.~·annne ~~~!f.!:_r-·--'~ _u __ _ 
Jodomcth~ne UG/l. 10 U 
4-f;1~thyl·2·pentanone udiL 10 tJ 
~~=~~~~~------r~,~J<vc-r-----6'ol~IJ~--~ Methylene Chloride 
Styrene UG!L 5 UJ __ _ 
fT2.2-Tetrachloroethane UG!L S U-1--
fetrnchloroethcne UG!L ----S,UJ 
~- _JI~~ ___ s u1 -.: 
r:T.T-'Trlchlorocthanc UG/L S lUI 
i iTrrichiOroeihnne UGII.. 5 ·~I== 
i~i~liioi;,cthcne ···-.----- -i!!Ii!: .. -----~ ~----·· . 
·j·;iCi;iQ!cii!fi'f~,;ne · ll~:_ _____ s ~~---
vinyl Acetate lJGIL 10 ~---
Vinyl Chloride !JGIL 10 U 
XJ'!ene, Total UG/L 5 U_J __ 

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

~ 
7 't\1,\iN IIILLSE;;;;.E::.r_.,;,.60_7 __ 1 ____ 1---=-f==-

S71101 
--,iil.S7fi0-t -. 

REG . 
-------------4------~--~6~114g4----
------------lf---~f--:1-::-te_J_ul:--1 Val 
----------· ---.. ------·-

~fAIN IIH.l. SEt:i'607-

Result 1---------·--- --------

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

"~ 
""#' MAIN Jiil.tSEEP 607 ---- 571101 

902-57 iiii-1 -- JGIJS.Ofjij.x;-
6/14/94 

R~sull _..Y!!_ 

l'esticldu and PCDs Units 
Aldrin U0/1. 0.01 lJ 

~pha-niic rm;t- --o.oi l-,--
l!.!r~a-Chlordane li(ji['"" ---o:or l-,--
Aroclor 1232 --i~~ -·o.i o--·· 
Aroclor-1016 UG/L --o.i u----
Arodor-1221 UOIL 0.4 u 
Aroclor-1242 UGIL 0.2 u---
Aroci0f-i24s UGIL 0.2 u 
Aro<:lor-12S4 UGIL 0.2 u----Arodor-1260 UOIL 0.2 u 
beta-lliiC UGIL 0.01 u -
4.4'·DDD U0/1. 0.02 u ... -
4,4'-0DE UGIL 0.02 lJ 
4.4'-DDT UGIL 0.02 UJ 
dclta-BIIC UGIL 0.01 u 
Dieldrin UGIL 0.02 u 
Endosulfan I lJG/L 0.01 u 
Endosulran II UGIL f-~;~ u 
Endosulfan Sulfate UO!l. ~---~~ iJ 
Endrin l!G/l. 0.01 -~~-J ---

g~~!~~~~~~ - -IIG/1. -o.o2 l-J---· 

Endrin Ketone liGIL -o.o2 _!J ___ 

~amona-UIIC (t.indane} ·-liGtL -·o.oi i,---· 
~nnuna-Chlordane UGIL 0.01 u 
llcetnchlor UOtl. 0.01 u 
~f!!nchlor E~xidc lJGII. o.oi r,---
e;r:_;Mcthoxychlor UGtl. 0.1 u-,--
~phene uott. I ll 

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

···"" I ·-r ::!!!!N IIIU. SEEP 607 
S7t tO I 

902-S1i'iil!-'' ·-· 036lf5000tSA REG 

611~--
Retull Val . 

IAnloru Unilt 
(;;,;:nnni~ ll! N MOIL 0.1 rm 

H"'' 

lthlliriiie M()lt .lm - M('.!L Fluoride 
~--Nitriiie/Nittite {NOliN02·N) MG!L 6.4 -Sutrate MOlt 18S 

·-------.......,---~--S7.110t 

- - - -

902-S1tl0l 
O.J621SOOOISA ltEG 

6114i9_4 __ 

Result Val 

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

571101 
902-S71~ror-

OJ62150001SA REd' 
--··----------------~----t~~~&T.I74~~4T. ---1 

Result Val 

EX~Pl~.O~S~I~V~E~S----------t-~l!~ni~ll-t-----------

2·Amino-4,6-dinitrololuene UG!L 0.035 UJ 
T)·Dinitrobenzene UG!I. 0.11 UJ 
2.4·Dinitrotoluene UGil 0.02 UJ 
2,6-l>initrotoluene UG!L O.JI·~~U.,.,.J_--1 
fjM}('- UGJL. O.S UJ 
Nitrobenzene UG!L 0.25 IJJ 

PETN ---------t--lf;JG~I:i"L-t·---;;--o:l;t!:!~.---
RDX- UG!l 0.84 UJ 
TI.:"TRYL UG/L 0.8 U-J--
f.B·Trinilrobenzene UG/L 0.26 UJ 
2:;i~6·Trinitrotoluene UGtL O.li UJ--
~,=~~~~----------~-~~------··----~ 

- - - - - -
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION {WATERS) 

-·---------- 901-511101 
..... "·-·-------··--~ ·----·-·~ -------Jiiffiiriii-:'G·-·····-

·-------.. -.. ---- -----· ,,, 6/14!?_4 ____ _ 
_______ .. ___ trNC Val 

Sr-90 
lh-228 
·•~~-2jo __ _ 'h-232 _______ _ 

}~!!~T.!_· ----·--- ---· ---- ---- --
IJ-234 
o:ajr--·····-~ 

o:i!~-==-------'-

IN IIILLSEEP 607 

----------1 

RADIOCJ-IEMJCAL ANAL YSJS 
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APPENDIX E.J MAIN HILL SEEPS SOIL INVESTIGATION (WATERS) 

i\lt\IN IIII.L SEEP 608 I 
581101 --- 902-581101 

J0870.0REG ._.,.,,, 

S/31/94 
Resull \'nl 

----
·~~!gaiiics Units 

Acetone UGIL 10 lJ 
Acetonitrile UOIL 100 u 
Acrylonitrile UGIL 100 u 
iienzene UO/L .s l!J 
iiiomodlchloromethane UGIL sur-
Bromoform UGIL S UJ 
Elromomerhanc UGIL 10 UJ 
2-Butannne UGIL 10 u 
Cn;bon Disullidc UG/L s u-, --
~~!:trachloride UOIL s -u,--
Ch1orobenzcne UGIL s o-J --
Chlorodibromomethnne UG/L .S UJ 
Chlorncrhnnc lJG/1. 10 u 
ciiiorofonn lJOIL ----s m--
Chlornmethane UGIL 1~ IT 
t.'i·l>ichloroethnnc UGfl. S UJ 
i :2 · Dichloroerhane IJG/L ---·; u,--
t,T:oiCiiiOi!Kihene uoil ----~ j---
1,2-Dichloroethene UGIL ,-,---
l,2·Dichloropropane UG/1. S Ul 
a;:r;J:i)ichlo~l!!"pcnc lJG/1. sur--
trans-1 ,3-DichloroE~ne UOIL 5UJ 
! !!·!?.!~~lylbcnzenc U0/1, S UJ ··-- ---s u-,--~~rlhcnzo:ne UG/t 
llexanc UG/1. 10 u 
2-llcxnnonc UG/1. 10 u 
iO~a.nc UG/1. 10 u 
4·Methyl-2·pcntnnone tJGIL 10 lJ 
Methylene Chloride lJGIL 10 u 
siY~nc UG/L 

s iil ___ 

I;:[;f~·Tctrach~!!~ iiotL 5tJJ 
Tetrachloroelhene UG/1- SUJ--
Toluene __ .. ""l:iGIL S UJ---· 

D~T:'frichlorocthane UGIL 5UJ 
!~!:~:'f~ch~?~~hane UGIL ---s r-u--
Trichlomcthcnc -uGi['""" ---7 r··---
'1-iichlorotrifluoroethanc --lJGiL ·---3 ur--· 
f,------

lJG/L 10 u Vinyl Acetate 
vinyl Chloride IJGIL 10 u ---- UO!L 5 UJ ~!eoe, Total -
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..h 
~-

~~,\IN IIII.I.SEEP608 
ss'it-111--

902-ssrtor--' 
AI80127S.DREG 

5/31194 - ··-
ltesull Val 

--~-

----Seml·•·olatile Organics Units 
• Accna~hthcne UGIL 10u----

Acenaphthylene UGIL 10 u 
Anthrucene UGIL 10t-J----
Uenzo{a )amhraccne UG/1. 10 iJ 
Dcnzo(a)pyrene uOiL ---IOU 

Denzo{b)Ouoranthcnc UGIL 10 u 
Dcnzo{g,h.l)pcrylene UGIL 10 u 
llcnto{k)Ounranthene UGIL 10 u 
Hcnznic Acid UGIL SQil) 
iientyl Akohol UGJl. 10 IJ 
!;~c;~-4-Chlorophenol UO!l. ____ !~ !I 
~isi2-Ch1oroethoxy)lllelhane . UO/L 10 u---
~!~!!:£~!~!?~}'1)eth:!_ __ UG!I. - ··--iii tJ 

---~-- ---··· ~--·--
~!~~:!~~~:_~!JP.hlhnlatc . 110/L 10 ll "---··-· 
~!~moph:.!.2-~P.!!cnrlethcr II GIL 10 ll 

---~ .... --- ---·-
~!!!rtbcn~~-!rtuhn!?~:... ___ liGfl. 10 ll ---·- -·-·--·-·~-Carbazole U0/1. 10 tl 
~~~~!oro-3-methytehenol -UGIL---~u ir--

f---··-
4-Chloroaniline UG/L 10 a--
i~Chloronaphthalenc UGIL 10 u 
2-Chlorophenol UG/l. 10 u 
4-Chtorophenyl-phenylether UGfl. IOU-

Chrys~_!l_e_ UGIL 
toil ___ 

~:!!·but~p_!l!~alatc UG/L 10 ~---
~:n-octylehthalate UG/L --io II 
Dibenzo(a,h)anthraccne UGIL ----io u 
Dibenzoruran UG!L --iii lJ 

j~~~!~~~cnc;_ llO/L --.0 r-,-.-
I, 3-Dichlorobenzcne -uo~t --m ir--~-
i :4-oichtoroiiCnlene ____ UO/l. 'jij i.r---
j ,3' · Dichlorobenzidine tJO/L !~ u--
2,4-0ichloropheMI ·· -UG!I. 10 ii----
f'if~ih~eFii;;iJt: ____ -· vaiL ---iO ir--· 

---· ----- --¥~-~~-

2,4-Dimethylphenol \JG!L 10 lJ 

~~ethytehti•al~te -uoii:---~o u--
~.6-Dinitro-2-methylehenol UO/L ---iS u 
~~:Pinitroehenol UG!l. 25 u--
2,4-Uinitrotolucne UG!L ---,0 w---
1,6:Dinitrotoluene UG!L 10 rr--
Fluoranthene UGIL 10 u 
Fluorene UG/L 10 u 
llexachlorobenzene UG/t 10 u 
llexnchlorobutadiene UGIL 10 u 
i luochloroc:ycloe!:nlndiene UG/L 10 rr-
llexnchlotocthane UG/L 10 u 
lndcno{ 1,2.3-~ptne UGIL 10~--
~- ... IL ... ou_ ~iLL:::,,= ~fl. 1011- - -

~~~~~~==:~~----·--~------,-----~------~ MAIN 1111.1. su:1• 6os I 
581101 

901-581101 
Al801278.1l REG 

--Siii/94--
r---------------------~-------~·~r-,~ 

Semi-volatile Organics Units 
2-Methrlphenol UGIL 10 U 
74-7M~c~th~r~Jp7h=en=o~l-----------~~uait------~o 1~u7----1 

N-Nitroso-di·n-propylamine UG!L 10 U 
N-Nhrosodiphenylamine UGIL 10 u·,----1 
Naphthalene UGJl. 10 u---
~~troaniline UG!L 25 U 
3-Nitroaniline UO/L 25 U 

1':4--i.N~i~tr.;;.o::.:an-"'il:.;:in;;.;e;....._ ______ t-:UGIL 25 u----

- - - - - - - - -
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+r;I,\1N IIILL SEEP 608 I 
581101 

90l·S81101 
. mi7._o7ilE{[= 

--·---------1-·- 5131/?4 

lte!ull ~--·--·-·---------· ------ -----
re~lid•t~rcns--- ITtiliS ----·-·· ----.. 
Ald~in UGfL __ o.~~-u __ _ 
iiirha-UIIC _U.2.!!:_ ~- U:-:---t 
-··-- UGii ... o o I ll alr.hn-Chlonlnne __ ;_ __ :__ ···--···· 
i\roclor 1232 11011. o.2 1 ;t~J ___ 

1 
;.\r;;(j0r:jo)6 UO/L 0.2 ~---
Arotlor-1221 UGIL 0.4 u 
~im:T242 UG/1. 0.2 ~---
Ar~iot-1248 UGIL 0.2_ U __ _ 
~ior-1254 UGIL 0.2 U 

~ior-1260 UG~;_ ~ ~----
beta-iliic !JO~ __ o_.~! 1_1 __ _ 

4,'4·-nr>n ·---- .. JKil~:- __ ?..Q3 ~---
:n;:oDE --- UGf,!:_ __ 0,02 ~--·-··-
:rr:fii)'j' _ya11. -~~ ~-·····-
dclta:iitlc . UGIL ···--0~! ~~----:····-:··--·-··--·----- -ii('i!'". 002 II 
!~·:!~!~-'\·····-··------ - m~,,:- --o:Oi iT ___ _ 
l·ntlnsull~n I ·- __ -·- ···--
ii;;;j,-;s;;jr;~·il·------: -I@L __ o.o2 ~!._ .... _ 
i!nJosi;m;;;suTfarc ~ ~~ 1_1 __ 

Endriit IJG/1. 0.01 ll 
Eridifn:;. -A"'Id""ch,....y-=d-e -----r.aGiL ---o.o2·1·l-J ---i 

Endrin Kerone UG/L 0.02 ir--
-·· · lJGIL -0.01 U-----~~~a-~!IC (l.tndane) 

camma-Chlordane UG/L --~ ~---· 
ii~rtachlo;: UGII. o.o I ll 
--·--·-- UG/L 0.01 iJ---IIeptP;!~Ior E~xide 1:~~------"o:I IJ 
r_.r.'·Metho~ychlor __ 
!~phene • UG/1. ___ I ,l!._ __ 

- - - - - -



"'0 
Q) 

tO 
(!) 

0'1 
0 

- - -
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WAIN 1~11.1. St:F.P 608---· -,-,-
StlllOI -----·- 902-siffol-

¥-·•u,.,·----·•--•-••·---t--·-- -JS7Jl04'itEG -·------------·· ··---·~·· ·--!li.iTm-
···----- ----· n~$;;ii - -Vol-- - ----·· 

~ 
1-----

inorgnnia 
2110 Aluminum 

Antimo~i' UG!L it ff 
UG/L --4]10 Arsenic 
fl-mt- --in iiarru;n· 

Ocryllium UGtL 
--0,76. 

---msmUih UO/L 217 y __ 
Cadmium UG/L 1~3 u 
Cakium UG!l. 200000 
chromium UGtL 7.9 u -Cobalt UCi/L 7.8 

~~··----·· UG/t ·--s] 
UG/t. --iii iJ ~!'!!'ide umr- --mo ~--· h<'n 

~~!~------------ iiGiL" -----ri l-J ---.. 
-UG/1. -~TiiO ---· ~~gncsiu!'! ___ 
--~ ·--5-13 ··---Manssnese -uGil· ·--iri u ~lercu.ry_ 

--IT n--Nickel UG!L 
F.ii'm"ium uGi[ 6450 
s~~- uci7c-· ---;a u--· 
S.i~-- 5-&r- --4] u--· 

f..--,..,.-.-- ---· siKif~~--- UGIL 146000 

'ih;;iift;-;;;-- ----·- liGi!- 1--~ 6 lT 

~:~diu:n - · __ ~~~;j~ I--~HiH 

- - - - -

··-·c
sstiru 1---------- ----t--9""'0'""2-...,;ss~ 

------- -·-- .. --·· ·--- --mJoo.(iit:G 
1-------- -·--· --·sml'i4--
------ -- ---- ··-n;;;ur. -v-~.-

. -·- ----.. ·--.... -
~D'""i,-!-:ol-vrd-:-:1-no-r-ga-n-=-ic~l---- !--U-ni-1,-ll---- --·-

Aluminum -UG/1. 

- - - - - - - -
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' ~ '902-581101 

,.,. ·c<,; .· ,, ;\ , :A S/31/94 __ 

.,, · Rtsult Val 

,\ n ions lJ nils · 
i\m"in~~-,-ia_n_s-:-N,--------t~~~~-;;Gt'L o. f u----
Chloride t.~IG:;;:I;:-L -,. l-'---;4:.4'11 r---
Fluoride MGfL 0.1 U 
NillatetN"'it-:ri:-te-;-(~N;:;O-::-JlN=o;:':;2~-N:.,~)~-t-f:M~GfLci'-.-t-'-:'---:J;-. 7;t----! 

Sulfate ~ MGlLx ·' 104 J 

,;, ,,. Ol57290004SA REG 

. ): ·:/~ - ,~ :;; Result Val 

Alkalinity, Total as CaCOJ at_2 . MOIL'\ I >: 29J 
Ph~sphorus, Total as P_,.,, ... ,y0 -~~ . MGtL, .\c 0.05 lJ 
f!)j;foissolvedSolids>>.~:,_,, · MGfL.· .,. 10901-:-:----
Totnl Kjeldahl Nitrogen as N · MGfL . . , 0.5 u 
Yoral Suspended Solids · MGfL 58.4 
Iotal Organic Carbon MGfL I U 

- - - ;- -
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~ 
fF'r.-:-~= ::c=-~--·---..----,----,,..--···--

~~AIN niLLSU:::.I'...::6:.:.08::.__1----+---..11-;:;;;;-;-;-;,..-'I---
ssuol 

------------i---t----:9:-:::0-::-l--;:;S7.81Wl __ _ 
=~--

lll9709 RE(: .... ___________ ----t--....;....;-~SJ:-::J;;I-;;;19-;:4· --·--· 

....... ----------.. -- --·---l-;ll::-es-u~ll:-r-UNC -v;j-
--.. ·-···-·------· .. --- --- ·---·-
ltadiot~g':~i·-- --n;;i;;- --- - ........ - -----
Am-241 PCifL 9.79E-OI NA UJ 
lli-207 PCI/1. 2.18E+OO NA U 

Di=-210~- p~~~ ll 
Co-60 PCI!L . U 
Cs-137--------~ii:- IU 
K::4o PCI/l. A tl 

MAIN IIILLSEET608 -

.. ____ , ____ 
... ___ ----

Ralls, Oissnhe!l --llnits 
Am-241 - --PCI/1. 

Oi-207 I'Cl!L -Bi·210m I'CIIL 
Co-60 PC!! I.. 
Cs-137 PC IlL 
K-40 PCt/1. 

1 I 
SSI!OI 

90!-SSIJOI 
•· 

3219709 REC; --· 34-tss _____ 

R«ull ·-llNC r-vDT-.. _____ 
~------

--···-· ._ .. __ ----
--0]27 NA IJJ 

4.69 NA u 
5.4S NA iT--

--ns ~u 5:29 lJ -
148 NA u 

Pu-238 PCI!L 6.S7E-OI J.48E-OII;::_---I Pu-238 PCilL I 0.431 NA u---
Pu-239n40 PCIIL S.IOE-02 Nt\ U -- Pu-2391240 I'C!IL o.os27 NA .. u--
Pu-242 PCI/1. S.IOE-02 NA u--- 1'11-242 I'CIJL o.o827 i'NA'- u-----
Ra-226 I'Cl!L "".i:'ilE-01 NA U Ra-226 I'Citt. 0.453 NA l-J--· 

Sr-90 I'CIIL 4.26E-t 00 .. NA U __ 
111·22 8 PCVL 4 .OSE-0 I NA U 
'j'h.2JQ ~Ill. 2.04E-OI 1.47E:£! _ ---

~:_!~~-------.. ---- ... !~~~ 2.3~. =--'-=~I.:::.U ___ 1 
T1itium PCI!L s.n~~~~ 
ii:-:i);r--··"·-· -·FcirL ... 4.47E-OI T69E::oj -----

Sr-90 I'CIIL 4.92 1.33 
~--· 

~~8 PC IlL 0.611 NA u __ ,.,..,. ____ .. 
Th-230 I'CiiL 0.101 NA ll 
'rh-232 --- I'CIJL ----o:Jor N-A--u--
Tritium l'CI/1:-~~~ 489 
iJ:'234 ··Fe~ 0.4SJ '1-J;\--- w----· 

ii:i:is--·-·· .. ···------ -iiciiL- 7.t4IT2 NA .......... ,u 
ii=ija······ ··rcfii:-f-r.68E-Oi T62E:or .;;;.._ __ , 

··---.:....:...:.1-_ _.l 

tHH 
~~--··~~....-.. ..... PC iii:- -~ojfi Hx-.. -iur·-··· 

U·238 ~ -iH55 - 036fi!==. 
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+ICF KAISER 
Ei\'VIRONMENT & ENERGY GROL!P 

ICF Kaiser Engineers. Inc. 
4 i'i01 Erskine Road. Suile I 00 
Cincinnati. 01143242-471 ~{ 
5131745-2760 Fax 5J~j/745-27fi5 

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 
"""JjP" Mound Plant, Main Hill 

i 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 I) 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 J.lg/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 l. 

A multivariMe statistical technique called "cluster analysis" was used to evaluate seep data coJiected 
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), 
I ,2-dichloroethene ( 1 ,2-DCE), 
trichloroethene · (TCE), 
1, 1, 1-trichloroethane ( l, 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 fo1lowing clusters and their unique 
characteristics: 

Seep 60 l, characterized by elevated levels of PCE (in fact, the only PCE "hits" in the entire 
dataset; 

Seep 607, moderate levels of 1,2-DCE and TCE; 

Seep 608, moderate levels of TCE only; 

93134-116-F 
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Mr. Gary Coons 
EG&G Mound Applied Technologies 
February 17, 1995 
Page 3 

Seep 606, elevated levels of 1.2-DCE and TCE; 

A cluster composed of samples from seeps 606, 607, 608, and 46WJP, 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-1 ,2-
dichloroethene, dichloromethane, trichloroethene (TCE), and l, 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 KAJSER ENGINEERS 
,• ;(_" 

·-dh'}/i-/ 1 ~4 7~· 
;:/ 

Thomas J. Kilbane 
Hydrogeologist 

~? 
Keith Egan ) 
Project Manager 

Attachment 

93134-116-F 
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Table 1.1. Seep Sampling Resulls 

Sup II Sample Date Sample I.D. Chloromethane Dichloromethane 

0601 08/09194 Ml302-80-060 1-0 <2 4.2 

08131194 203-000001 <2 .<2 

081:31194(0) 203-000002 <2 <2 

10/05/94 203-000010 <2 2.0 

10105/94(D) 203-000011 <2 <2 

11/02194 203·000017 <2 2.6 

11102/94(1J) 203-000018 <2 2.6 

12/06194 203·000024 <I <1).5 

12/06/94(0) 203·000025 <I <0.5 

1/05/95 203..000032 <2 (7.6) 

1105/95(0) 203-000033 <2 (8.0) 

0604/0605 08/09194 M2302·80-0604·0 <2 3.8 

08131194 NS NS NS 

10/05194 NS NS NS 

11102./94 NS NS NS 

12106/9•1 203·000028 <I <0.5 

lfOS/95 NS NS NS 

Notes: 
Sample idcntilication system was changed between tl1e 08!09194 and OSfJ 1/94 sampling events 
Cis· I ,2· OCE = Cis-1,2 -Dichloroethene 
TCE Trichloroethene 
l,l,l-TCA l,l,l·Trichloroethane 
PCE = Tetraehloroethene 
< less than estimated quantitation limits 
NS Not sampled 
(0) duplicate samples 
(7 J} sample suspect due to laboratory contamination 
Conductivity units in ~thmos 
Temperature units in degrees fahrenheit 
flow units tl.f( gallons per minute 
Parameter concentrations in 11g/L (parts per billion) 
• Tempera\Uf( measurement has likely been affected low ambient air temperatures. 

93134-lll·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 

<U.S 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 

- - - - - - -
t,l,l-TCA rcE pH ~ductivity i Temperature How 

<0.4 i6 6.2 2,230 60.1 !.35 

<2 17 7.2 1,900 61 1.408 

<2 16 NS NS NS NS 

<2 6.2 6.1 1,970 60.1 0.9 

<2 7.0 NS NS NS NS 

<0.4 4.4 6.4 VHO 60.1 0938 

<0.4 4.2 NS NS NS NS 

<0.5 14.4 65 2.0:!0 h(l.l uns 

<O.S 144 NS NS NS NS 

<0.4 5.7 6.6 2.110 561 1.125 

<0.4 5.1 NS NS NS NS 

<0.4 <2 6.7 3,500 665 om 
NS NS NS NS NS NS 

NS NS NS NS NS NS 

NS NS NS NS NS NS 

<0.5 <0.5 6.8 2.250 S2.6 0053 

NS NS NS NS NS NS 



Table 1.1. Seep Sampling Results (continued) 

Seep It Sample Date Sample J.D. Cbloromelbane Dichloromethane Cis-1.2-DCE TCE 1,1,1-TCA PCE pH Conductivity Ttmperature Flow 

0606 08/09194 M2302-80..0606·0 3.9 3.5 <2 1.4 <0.4 <2 6.9 3,600 67 0.001 

08/31194 203..000006 <2 <2 4.3 9.2 <'2 <2 6.4 3,810 66.7 0.006 

10/05194 NS NS NS NS NS NS NS NS NS NS NS 

11102194 NS NS NS NS NS NS NS NS NS NS NS 

12106194 203-000029 <1 <0.5 3.9 10.6 <0.5 <0.5 7.0 3,050 52.1 0.008 

lf0519S NS NS NS NS NS NS NS NS NS NS NS 

0607 08/09194 M2302-80·0607-0 3.4 3.7 2.6 4.9 0.7 <2 7.2 3,800 57.5 1.125 

08/31194 203-000007 <2 <2 3.0 5.6 <2 <2 7.1 3,780 57.4 1.407 

10/05/94 203-000015 <2 <2 23 5.2 l.3 <2 6.7 3,700 57.4 0.415 

11/02194 203-000022 <2 2.3 <2 3.0 <OA <2 6.7 3,700 56 I 0.703 

12/06!94 203-000030 <1 <0.5 2.2 2.6 <0.5 <0.5 6.9 3,120 55.1 1.875 

1105195 203-000035 <2 (7.3) <2 2.6 <0.4 <2 6.7 3.420 4S.5• 0.80<1 

-
0608 08iO'I.~·l M2302-II0·0608-0 7.1 4.0 <2 3.6 <0.4 <2 62 2,230 60.1 0.035 

08/.ll/94 203-00000S <2 <2 <2 45 <2 <2 6.9 2,240 60.3 0.035 

\0105194 203-000014 <2 <2 <2 4.0 <0.5 <2 6.9 2,230 60.1 0.028 

11102194 203-000021 <2 2.6 <2 2.6 <0.-1 <2 6.6 2,240 47.7• 0.023 

12/06/94 203-000027 <I <0,5 <O.S 2.1 <0.5 <0.5 6.6 2.240 47.7• 0.015 

1105195 NS NS NS NS NS NS NS NS NS NS NS 

Notes: 
Sample identification system was changed between the 08/09/9<~ and 08/31194 sampling events 
Cis·I,2-DCE Cis-1,2-Dichloroethcne 
TCE Trichloroethene 
I. 1.1-TCA I, Ll· Trichloroethane 
PCE Tetracbloroethene 
< less than estimated quantitation limits 
NS Not san1pled 
(D) duplicate samples 
(7.3) sample suspect due to laboratory contamination 
Conductivity units in ~hmos 
Temperature units in degrees Fahrenheit 
Flow units are gallons per minute 
Parameter concentrations in 11-g!L (parts per billion) 
• Temperature measurement has likely been affected low ambient air temperatures. 

- - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -
Table 1.1. Seep Sampling ftcsults (continued) 

Sf'rp # Sample Date Sample 1.0. Dirhlorometha ne Cis- t ,2 -I>C f: TCE 1,1,1-TCA I'CE pfl Conducth·ity Temprralurt flow 

0625 4.2 <2 0.4 0.6 <2 7.5 1300 6U .. ~0.011'-

08/09/94(0) M2302·8 - 4.0 <2 <0.4 <0.4 <2 ~ .. NS NS 

08131!94 203.000004 <2 1.5 1,220 67.3 0.02 

10/05/94 203.000013 <2 6.2 1.320 59.6 0.(}2 

11/02/94 203-000020 59.6 0.039 

<I <05 <0.5 <.05 <0.5 <0.5 6.6 1.320 

<2 (7 9) <2 <0.4 <0.'1 <2 6.1! 1.41[} 43.3' 0.114 

Notes: 
Sample identification system was changed between the 08/09/94 and 08/31/94 sampling events 
Cis-1.2-0CE Cis-I ,2 -Dichloroethene 
TCE Trichloroethenc 
l.l,l· TCA I, I, 1-Trichloroethane 
PCE Tetrachloroethene 
< less than estimated quantitation limits 
NS = Not sampled 
{D) c duplicate samples 
(7 J) sample suspect due to laboratory contamination 
Conductivity units in ~-thmos 
Temperature units in degrees Fahrenheit 
Flow units are gallons per minute 
Parameter concentrations in J.lg/L (parts per billion) 
• Temperature measurement has likely been affected low ambient air temperatures. 
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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, OR 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 for 
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 Description Water 203·000032 
Test Description 8010/8020 in series 

DATE RUN 01/12195 DILUTION FACTOR 

Lab No. 01 
Test Code 8021 

UNITS 

Halogenated (8010) Volatiles 

CAS No. CCIIq)OU'ld Result EQL 

75-25-7 Bromodichloromethane <EOL 2.0 

75-25-2 Bromoform <EOL 2.0 

56-23-5 Carbon tetrachloride <ECL 2.0 
108·90-7 Ch l orobenzene <EOl 2.0 

75·00-3 Chloroethane <EQL 2,0 

67-66-3 Chloroform <ECl 2.0 

74·87-3 Chloromethane <EOl 2.0 

124-48-1 Oibromochloromethane <ECL 2.0 

95·50·1 1,2-Dichlorobenzene <EQL 2.0 

541·73·1 1,3·Dichlorobenzene <EOl 2.0 

106·46-7 1,4-Dichlorobenzene <EOL 2.0 

75-34·3 1,1-Dichloroethane <EOL 2.0 

76· 13·1 Freon 113 <EOL 2.0 

Arcmatic (8020) Volatiles 

CAS No. CCIIq)OU'ld Result EOL 

71·43-2 Benzene <EOL 2.0 

108·90-7 Chlorobenzene <ECL 2.0 

95·50·1 1.2~0ichlorobenzene <EOl 2.0 

541·73-1 1.3-Dichlorobenzene <EOl 2.0 

8010 Surrogate %Recovery limits 

8020 Surrogate %Recovery limits 

1·Chloro·4·1luorobenzene 

ug/l 

CAS No. c~ Result ECL 

107·06-2 1,2-Dichloroethane <ECL 2.0 

75-35-4 1,1-0ichloroethene <ECb 2.0 

156·60-5 trans-1,2-Dichloroethene <ECL 2.0 

75-09-2 l>i ch t oranethane 7.6 2.0· 

78-87·5 1,2-0ichloropropane <ECb 2.0 

10061-02-6 trans-1,3-Dichloropropene <ECL 2:0 

79·34·5 1,1,2,2-Tetrachloroethane <ECL 2.0 

127·18-4 Tetrachloroethene 5.7 2.0 

71·55-6 1,1,1-Trichloroethane <ECl 0.4 

79·00·5 1,1,2-Trichloroethane <gCL ,.o 
79·01·6 Trichloroethene 4.1 0.4 

75-01-4 Vinyl Chloride <ECL 2.0 

156·59·2 cis-1,2-0ichloroethene <fOl 2.0 

CAS No. Cocrpound Result EOL 

106·46·7 1,4-Dichlorobenzene <EQL 2.0 

100·41·4 Ethyl benzene <EOL 2.0 

108·88·3 Toluene <EQL 2.0 

Xylenes <EOL 4.0 
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Work order # 95-01-040 Ross Analytical Services, Inc Reported: 01/16/95 

TEST METHODOLOGIES 

Purgeable halocarbons and aromatics were determined using gas chromatography 
with electrolytic conductivity and photoionization detection as in EPA Method 
8021. 
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York Order I 95·01·040 Ross Analytical Services, Inc 

Sample Description ~ater 203·000033 
Test Description 8010/8020 in series 

DATE RUN 01/1?/95 DILUTION FACTOR 

Lab Ho. 02 
Test Code 8021 

UNITS 

Halogenated (8010) Volatiles 

CAS No. CCJq:)OUnd Result EOL 

75·25·7 Bromodichloromethane <EOL 2.0 

75·Z5·2 Bromoform <EQL 2.0 

56·23·5 Carbon tetrachloride <EOL 2.0 

108·90-7 Ch l orobenzene <EOl 2.0 

75·00·3 Chloroethane <EOl 2.0 

67-66·3 Chloroform <EOl 2.0 

74·87·3 Chloromethane <EOl 2.0 

124·48-1 Oibromochloromethane <EOL 2.0 

95·50·1 1,Z·Dichlorobenzene <EQL 2.0 

541-73·1 1,3-Dichlorobenzene <EQL 2.0 

106·46-7 1,4-0ichlorobenzene <EOl 2.0 

75·34·3 1,1-Dichloroethane <EOl 2.0 

76·13-1 Freon 113 <EQL 2.0 

Aromatic (8020> Volatiles 

CAS No. Conpound Result EOL 

71-43·2 Benzene <EOL 2.0 

108·90·7 Chlorobenzene <EOL 2.0 

95·50-1 1,2-Dichlorobenzene <EOL 2.0 

541-73-1 1,3-Dichlorobenzene <EOL 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 EQL 

107·06·2 1,2-Dichloroethane <EOL 2.0 

75-35-4 1,1-Dichloroethene <EOL 2.0 

156·60·5 trans·1,2·Dichloroethene <EOL 2.0 

75·09·2 Dichloromethane 8.0 2.0 

78·87·5 1,2-Dichloropropane <EOL 2.0 

10061-02·6 trans-1,3-Dichloropropene <EOL 2.0 

79·34·5 1,1,2,2-Tetrachloroethane <EOl 2.0 

127·18·4 Tetrachloroethene 5., 2.0 

71·55·6 1,1,1-Trichloroethane <EOL 0.4 

79·00·5 1,1,2-Trichloroethane <EOl 2.0 

79·01-6 Trichloroethene 3.8 0.4 

75·01·4 Vinyl Chloride <EOL 2.0 

156·59·2 cis·1,2·Dichloroethene <EOL 2.0 

CAS No. c~ Result EOL 

106-46·7 1,4-Dichlorobenzene <EOL 2.0 

100·41·4 Ethyl benzene <EOL 2.0 

108·88·3 Toluene <EOL 2.0 

Xylenes <EQL 4.0 
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Ross Analytical Services, lnc 

Sample Description Water 203·000034 
Test Description 8010/8020 in series 

DATE RUN 01/12/95 DllUTlON FACTOR 

Lab No. 03 
Test Code 8021 

UNITS 

Halogenated (8010) Volatiles 

CAS No. c~ Result EOL 

75·25·7 Bromodichlorcmethane <EOL 2.0 
75·25·2 Bromoform <EOb 2.0 
56·23·5 Carbon tetrachloride <EOb 2.0 
108·90·7 Chlor-obenzene <fOl 2.0 
75·00·3 Chloroethane <EOb 2.0 
67·66·3 Chloroform <EOL 2.0 
74·87·3 Chloromethane <fOb 2.0 
124·48·1 Dibromochloromethane <EOL 2.0 
95·50·1 1,2-Dichlorobenzene <fOl 2.0 
541·73·1 1,3·Dichlorobenzene <EO!, 2.0 
106·46·7 1,4-Dichlorobenzene <EOL 2.0 
75·34·3 1,1-Dichloroethane <EOL 2.0 
76·13·1 Freon 113 <EOL 2.0 

Aromatic (8020) Volatiles 

CAS No. c~ Result EOL 

71·43·2 Benzene s;ob 2.0 
108·90·7 Chlorobenzene <EOL 2.0 
95·50·1 1,2-Dichlorobenzene <EOl 2.0 
541-73·1 1,3·Dichlor-obenzene <EOL 2.0 

8010 Surrogate X Recovery Limits 

1·Chloro-4·fluorobenzene 

8020 Surrogate X Recovery Limits 

1-Chloro-4-fluorobenzene 

I 
Reported: 01/16/95 I 

I 
U9/L I 

I 
CAS No. C001JOI..IIld Result EOL 

107-06·2 1,2-0ichloroethane <EOL 
75-35·4 1,1-0ichloroethene <EOL 

2.0 I z.o 
156-60·5 trans-1,2-0iehloroethene <EOL 2.0 
75·09·2 Olc:hlor-omethane 7.9 
78-87·5 1,2·Dichloropropane <EOb 

2.0 I z.o 
10061·02·6 trans-1,3-Dichloropropene <EOL 2.0 
79·34-5 1,1,2,2·Tetrachloroethane <EOL 
127·18-4 Tetrechloroethene <EOL 
71·55·6 1,1,1-Trichloroethane <EOL 

z.o 
I 2.0 

0.4 
79·00·5 1,1,2-Trichloroethane <EOL 
79·01·6 Trichloroethene <EOL 
75·01·4 Vinyl Chloride <EOb 

2.0 

I 0.4 
z.o 

156·59·2 cis·1,2·Dichloroethene <EOb 2.0 

I 
CAS No. c~ Result EQL I 
106·46·7 1,4·Diehlorobenzene <EOL 
100·4, ·4 Ethyl benzene <EOL 
108-88-3 Toluene <EOL 

2.0 

I 2.0 
2.0 

Xylenes <~Qb 4,0 
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Sample Description \later 203·000035 Lab No. 04 
Test Code 8021 Test Description 8010/8020 in series 

DATE RUN 01/12/95 DILUTION FACTOR UNITS 

Halogenated (8010) Volatiles 

CAS No. c~ Result EOL 

75-25·7 Bromodichloromethane <EO~ 2.0 
75·25·2 8romofonn <EOL 2.0 
56-23·5 Carbon tetrachloride <EOL 2.0 
108-90·7 Chlorobenzene <EOb 2.0 
75·00-3 Chloroethane <EQL 2.0 
67·66·3 Chlorofonn <EOL 2.0 
74·87·3 Chloromethane <fiOl 2.0 
124·48·1 Oibromochloromethane <EOL 2.0 
95·50·1 1,2-Dichtorobenzene <EOL 2.0 
541-73·1 1,3-Dichlorobenzene <EOL 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 <EOL 2.0 

Aromatic (8020) Volatiles 

CAS No. Coqxx.n:l Result EQL 

71·43-2 Benzene <EOL 2.0 
108·90·7 Chlorobenzene <EOL 2.0 
95-50·1 1,2-Dichlorobenzene <~Ob 2.0 
541·73·1 1,3-Dichlorobenzene <EQL 2.0 

8010 Surrogate X Recovery Limits 

1-Chloro-4-fluorobenzene ___!ll --22-

~ Recovery Limits 

Reported: 01/16/95 

ug/L 

CAS No. c~ 

107·06·2 1,2-Dichloroethane 
75·35·4 1,1-Dichloroethene 
156-60·5 trans-1,2-Dichtoroethene 
75-09-2 Dichloromethane 
78·87-5 1,2-Dichloropropane 
10061·02-6 trans·1,3·Dichloropropene 
79·34·5 1,1,2,2-Tetrachloroethane 
127-18-4 Tetrachloroethene 
71·55-6 1,1,1-Trichloroethane 
79-00-5 1,1,2·Trichloroethane 
79·01-6 Trichloroethene 
75·01-4 Vinyl Chloride 
156-59·2 cis-1,2-Dichloroethene 

CAS No. c~ 

106-46·7 1,4-Diehlorobenzene 
100·41-4 Ethyl benzene 
108-88-3 Toluene 

Xylenes 

~ 

8020 Surrogate 

II 1·Chloro·4·fluorobenzene ~ _g- ~ 

II 
I 
I 

Result EQL 

<EQL 2.0 
<EOL 2.0 
<EQL 2.0 
7.3 2.0 

<EOL 2.0 
<EQL 2.0 
<EOL 2.0 
<EOL 2.0 
<EOL 0.4 
<EQL 2.0 
2.6 0.4 

<EOL 2.0 
<EQL 2.0 

Result EOL 

<EOL 2.0 
<EOL 2.0 
<EOL 2.0 
<EQL 4.0 
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Wort Order tl 95·01-040 Ross Analytical Services, Inc 

Sarq:~le Description Water 203·000036 
Test Description 8010/8020 in series 

DATE RWI 01/1Z/9S DllUTIOH FACTOR 

Lab No. 05 
Test Code 8021 

UNITS 

Halogenated (8010) Volatiles 

CAS No. COITpOt.lld Result EQL 

75·25·7 Bromodichloromethane <EOL 2.0 
75·25·2 Bromoform <EOL 2.0 
56·23·5 Carbon tetrachloride <EOL 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 <EOL ~.0 

124-48·1 Dibromochloromethane <EOL 2.0 
95·50-1 1,2-Dichlorobentene <EOb £.0 
541·73·1 1,3-Dichlorobenzene <EOL 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. COITpOt.lld Result EQL 

71-43·2 Benzene <EOL 2.0 
108·90·7 Chlorobenzene <EOL 2.0 
95·50·1 1,2·Dichlorobenzene <EQL 2.0 
541·73·1 1,3-0ichlorobenzene <EOL 2.0 

8010 Surrogate X Recovery Limits 

1-Chtoro-4-fluorobenzene 

8020 Surrogate X Recovery Limits 

1·Chloro·4·fluorobenzene 

Reported: 01/16/95 

ug/L 

CAS No. c~ 

107·06·2 1,2-Dichloroethane 
75·35-4 1,1-Dichloroethene 
156-60-5 trans-1,2-0ichloroethene 
75·09·2 Oichloromethane 
78-87-5 1,2-0ichloropropane 
10061-02·6 trans-1,3-Dichloropropene 
79·34·5 1,1,2,2-Tetrachloroethane 
127·18·4 Tetrachtoroethene 
71·55·6 1,1,1-Trichloroethane 
79·00-5 1,1,2-Trichloroethane 
79-01·6 Trichloroethene 
75·01·4 Vinyl Chloride 
156·59·2 cis-1,2-0ichloroethene 

CAS No. c~ 

106·46·7 1,4-Dichlorobenzene 
100-41·4 Ethyl benzene 
108·88·3 Toluene 
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I 
I Work Order I 95-01-040 Ross Analytical Services, Inc Reported: 01/16/95 

I Sample Description Method 8021 blank 

I 
Test Description 8010/8020 in series Test Code 8021 

I DATE RUN 01/12195 DILUTION FACTOR UNITS ug/b 

I 
Kalogenated (8010) Volatiles 

CAS No. c~ Result EQL CAS No. C01rp0und Result EOL 

I 75-25·7 Bromodichloromethane <EOL 2.0 107·06·2 1,2-Dichloroethane <EOL 2:0 

75·25·2 Bromoform <EOL 2.0 75-35-4 1,1-Dichloroethene <EOL 2.0 

56·23·5 Carbon tetrachloride <EQL 2.0 156·60-5 trans-1,2-oichloroethene <EQL 2.0 

I 108·90·7 Chlorobenzene <EOL 2.0 75·09·2 Dichloromethane <EQL 2.0 

75·00·3 Chloroethane <EOL 2.0 78·87·5 1,2-Dichloropropane <EQL 2.0 

67·66·3 Chloroform <EOL 2.0 10061·02·6 trans-1,3-oichloropropene <EOb 2.0 

I 
I 

74-87-3 Chloromethane <EOL 2.0 79·34·5 1,1,2,2-Tetrachloroethane <EQl 2.0 

124·48-1 Dfbromochloromethane <EQL 2.0 127·18·4 Tetrachloroethene <EOL 2.0 

95-50·1 1,2-Dichlorobenzene <EOl 2.0 71·55·6 1,1, 1-Trichloroethane <EOL 0.4 

541·73-1 1,3-0ichlorobenzene <EOl 2.0 79-00·5 1,1,2-Trichloroethane <EOL 2.0 

106·46·7 1,4-0ichlorobenzene <EOL 2.0 79·01·6 Trichloroethene <EOl 0.4 

75·34·3 1,1-0ichloroethane <EOL 2.0 75-01-4 Vinyl Chloride <EOL 2.0 

76·13·1 Freon 113 <EOl 2.0 156·59·2 cis-1,2-Dichloroethene <EOL 2.0 

I 
Aromatic (8020) Volatiles 

I CAS No. c~ Result EOL CAS No. C01rp0und Result EQL 

71·43-2 Benzene <EOL 2.0 106·46·7 1,4-Dichlorobenzene <EQL 2.0 

I 108·90-7 Chlorobenzene <EOL 2.0 100·41·4 Ethyl benzene <~Ol 2.0 

95-50·1 1,2-0ichlorobenzene <EOl 2.0 108·88·3 Toluene <EQL 2.0 

541·73-1 1,3-0ichlorobenzene <EOL 2.0 Xylenes <EOL 4.0 

I 
I 8010 Surrogate X Recovery Limits 

1-Chloro-4-fluorobenzene 

I 8020 Surrogate X Reco11ery limits 

I 1·Chloro·4·fluorobenzene 

I 
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