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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

SUBJECT:

BOOKOR- 0606200003

CH2M HILL Mound, inc.
1075 Mound Road
P.O.Box 750

Miamisburg, OH 45343-0750

SMO-318/06
May 22, 2006

Contract No. DE-AC24-030H20152: Deliverable #39 Potential réle‘ase 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,

H I

" 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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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,
poemcp. (Tl == 7/25/06
Paul Lucas, Remedial Project Manager date
USEPA. NPV S dlesloc.
Timothy J. Fischey, Rémedial Project Manager date
OEPA: 5 7 At /2 /o
Brian K. Nickel, Project Manager ‘daté



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 Maund Site

Prepared for the Experi-Center
by EHS TECHNOLOGY GROUP, LLC

Reference Document: PRS 91, 92, 94-98 Addendum 1 {the Groundwater Seeps Puckuge) Data
Package, Public Review Drall, February 2006.

Purpose: The purposc of this document is to notify the public of the proposed action to retire the
sceps PRS designation numbers and continue fo address the seeps remediation through the risk
assessment and ROD for Parcels 6, 7 and 8. This Daw Package satisfies the Public Notification
requirement.

Background: PRS 91, 92 94-98 include seeps of groundwater from the main hill of the Mound
facility, These seeps discharge outstde the Mound site boundarics in the northwest comer of the site,
inte Community Park, which is owned by the City of Miamisburg  The seeps have had numerous
specific contaminants of concem including radionuclides (intium and radium) and volatile organic
compounds (tricholoroethane and {etrachioroethane).  The source of the contamination is believed to
be the sols and building foundation from the R and SW buildings on the main hill of the site. in 2005,
these buildings were demolished. During demolition, a large amount of dust suppression waler was
poured over the building foundations. The levels of contaminants, including both the radionuclides
and the VOCs increased during this period. This increase ts believed to be the result of the large
amounts of water infiltration.  Since the demolition. and dust suppression water has ceased, levels of
contamination in both the seeps and the groundwater wells have declined.  Tlowever, levels of both
VOC and radionuclides remain above the MCL (masimum contaminant levels) for the groundwater,

The DOE is requesting as part of this PRS Data Package that the PRS designation numbers be retired.
The seeps would continue to be momtored, including sampling and analysis, through a monitoring plan
to be included in the Risk Assessment and ROD for Parcels 6, 7 and 8. No further remediation, except
the continued monitoring, is planned for the ofl~site seeps.

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

Although contaminant levels in the seeps are dropping, no recent sample results were included in the
data package. Therefore, it is not possible 1o determing ihe outcome of the contaminate levels.
Although, it is predicied that the contaminants will continue 10 decrease until levels are below MClLs.
it 15 also possible that the contaminants wilf level off above MCLs, and ultimately a remediation action
may be necessary. WE belicve 1t is too soon 10 comé 1o a determination based on the miormation
presented in the 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 mentions the impacts to soils from the adjacent seeps, including a
solvent loading equation for soils. Has actual soil sampling confirmed the accuracy of this equation?
Duoes the same equation apply for radionuclides in the soils? s the sampling activity recent, or are
historical numbers being used. EHS would like t0.sce soils sampling subsequent to the R and 8W
Ruilding demolition activity. In addition, it 1s appropriate that the on-site soils and gronndwater be
clean to alevel for industrial reuse, but ofT-site soils must be cleaned to a level requinng no
restrictions.
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For these reasons, EHS believes it is not appropriate to retire the PRS numbers. Instead, further data
should be collected, including soil sampling from the source material. to confirm the remediation
process to be almost complete. It may be that a large source remams n subsurface soils or the rock
infrastructure that will need additional treatment.

Page 2



o FRS 91-98 Review

From: "Frank Bullbok” <FRULeekED

SRR RACHES
To: *Oavig Rakel E-mally” CRAKEDAGM0E-md.gove, "Paut Lucas (E-mail)”

<Pautiucas@ohio doe.gov>,”
Nigke? (B-hail)” <brigit nickel@hepa siate. ohous>
‘Bate: L 32008 °844AM

Subject: PRE 91-38 Review

MMCIC sonaursiwith the commants mads by BHS k5 e altached paper. We ook fomward 10 your
FESHUNERS,

Reswc{tuliy

Frank Bullock, PE
KAMCIC

trector of Sperahong
Miamisbuig, Oh 45342
{HA7y 8654052

wern Mound.com

<<Expericénier- PRS 91-82 5498 Seep Ry pifes

oo “Buth Moore (E-mail 25 <beth.moorsg@oityeimisnistuig coms

Tim Fischer (Eanall 2y <fischer timothy@lepamad, epa.govy, "Brian,
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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 {o 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 resuits 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 inciuded 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 vajues.

Soit/sediment samples were obtained at the seeps in 1894-95. These results were included in this PRS
Package for the seeps. Since most of these results were nondetects, scil/sediment sampling at the seeps
was not continued.

Page 4



The Mound Core Team
500 Capstone Circle
Miamisburg, OH 45342

Ms. Beth Moore
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,
<P | S
DOEMCP: (v W Y2506
Paul Lucas, Remedial Project Manager date
USEPA: JMC\Q;}'? ‘1[/25’/0{,,
Timothy J. Fischer, Remedial Project Manager date
OEPA: S5 & M Glri O
Brian K. Nickel, Project Manager /daté



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 cieanup 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 Team 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, B 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 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.

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 onsite seeps are within these parcels. The source for the onsite
and offsite seeps is within these parcels. However, this link does not mean that the
same standards are appropriate for both the onsite and offsite seeps. The Core Team
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 resuits 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/l, 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 heaith 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 soll
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 S0. 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 81/92/94/95/96/97/98 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. |t
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 soll
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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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 on-site and five off-site. PRS
81, 92, 94, 95, 96, 97, and 98 have historically been identified as seeps 601, 602, 604,
805, 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:

DOEMCP: st 2 2/ 1/eé

Paul Lucas, Remedial Project Manager (date)
I 4

USEPA. ot (] GO 2/ /o,

Timothy J. Fischf!r, Rémedial Project Manager (date)
el 1

OEPA: /S,_,' ;///5/ ;{A//ﬁf\

Brian K. Nickel, Project Manager ’(date)



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

PRS HISTORY

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

FURTHER ASSESSMENT ACTIVITY

The seeps of PRS 91, 92, 94/95, 96, 97, and 98 have been monitored for various
constituents with varying frequency throughout the FA time period. Tritium and VOCs
are the only contaminants identified in the February 1, 1996 PRS 91/92/34/95/96/97/98
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 Iinformation 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 (COCs) that have, at
some time, been detected above the applicable MCL.

VOC Results

Seep 0601 VOC concentrations in Seep 0601 show detections of both
tetrachloroethene (PCE) and trichloroethene (TCE). Concentrations of PCE had
hovered consistently in the 5 to 15 ppb (compared with an MCL of § 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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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-80 was detected in fall 2005 at a concentration of 11.7
pCi/lL (The E 10-6 Risk Based Guideline value for Sr-90 plus daughters for a site
employee is 28.6 pCi/L).

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

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

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

April 2006
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Seep 0607 Tritium concentrations in Seep 0607 have been below the MCL
throughout most of its monitoring history. Following initiation of the SW-R
demolition project tritium concentrations increased with fall 2005 concentrations
at approximately 71,410 pCi/L.

Seep 0608 Tritium levels in Seep 0608 have been below the MCL of 20,000
pCi/lL since mid 1997. Fall 2005 concentrations are at approximately 21,410
pCilL _

DISCUSSION OF IMPACTS TO SOILS FROM VOCs ADJACENT TO SEEPS

The following analysis provides a calcuiation 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
10 ug/l concentration at seep

2 liters per minute flow rate

(10 pg/l) * (2 I/min) * (60 min/hr) * (24hours/day) * 365 days/year) -

= [10.5 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 April 2006
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DISCUSSION OF IMPACTS FROM SOURCE REMOVAL

Tritium concentrations in onsite seep 0601 (just 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 .
Demoilition 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.

Tritium in Offsite Seeps
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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 nCi/L.

r 1
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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 leveis 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 leveis will be less.

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

PREPARED BY

Mark Gilliat, CH2M Hill, ER/WM Technical Staff
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FURTHER ASSESSMENT DATA

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

FURTHER ASSESSMENT TIME SERIES PLOTS
FOR TRITIUM AND VOLATILE ORGANIC COMPOUNDS WITH
MCL EXCEEDANCES
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TCE Concentration in Seep 0601
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Tritium Concentration in Seep 0601
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TCE Concentration in Seep 0602
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Tritium Concentration in Seep 0602
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TCE Concnetration in Seep 0605
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Tritium Concentration in Seep 0605
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TCE Concentration in Seep 0606
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Tritium Concentration in Seep 0606
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TCE Concentration in Seep 0607
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Tritium Concentration in Seep 0607
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Tritium Concentration in Seep 0608
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APPENDIX C

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

PRS HISTORY:

The investigation for seeps on the Main Hill was initiated in the spring of 1986." 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, 603, 606, 607, and 608.
PRS 93 was submitted prior to the generations of this package.

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

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:

1995
seep 601, PRS 91 103 to 1400 nCi/l 563 nCi/l
seep 602, PRS 92 10 to 28 nCi/l 16.9 nCy/l

seep 604/605, PRS 94/95 <1.0to 110 nCi/l <1.0 nCi/t
seep 606, PRS 96 <1.0 to 97 nCi/l <1.0 nCi/l
seep 607, PRS 97 6.7 to 66 nCi/l 6.7 nCi/l
seep 608, PRS 98 16 to 37 nCi/l 16.5 nCy/l

The Maximum Contaminate Level (MCL) for Tritium is 20 nCi/l. 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.* Water sampling that was performed as part of the OU9, Regional Soils
Investigation resulted with Tetrachloroethene above MCL at seep 601 > Water samples were also taken
as part of monthly seep sampling during the B-Building Solvent Shed Removal Action.® 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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1995
seep 601, PRS 91 Tetrachloroethene 810 25 pg/l 15.0 pg/l

Trichloroethene 3.7t0 7.7 g/l 3.7 ng/l

seep 602, PRS 92 Trichloroethene 6.6 to 40 ng/! 6.0 pg/l
seep 604/605, PRS 94/95 Trichloroethene ND to 10.8 pg/l ND
seep 606, PRS 96 Trichloroethene ND to 10.6 pug/l ND

seep 607, PRS 97 Trichloroethene 2.6 t0 5.6 pg/l 2.6 pg/l

seep 608, PRS 98 Trichloroethene 2.11t09.0 pg/l 2.1 pg/l

ND = Not Detected.
The MCL for Tetrachloroethene and Trichloroethene detected is 5 pg/l.

Soil was sampled at all seeps as part of the OU9 Regional Soils Investigations. All radionuclides l
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 l
maximum concentration 480 ug/kg was detected at the on-site seeps (PRS 91 and 92) as compared to

the GV (Industrial) of 410 pg/kg. A maximum concentration of 180 ug/kg was detected at the off-site
seeps (PRS 94, 95, 96, 97, and 98) as compared to the GV (Residential) of 88 pg/kg. All other I
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 of PRS 91, 92, 94, I

95, 96, 97, and 98.

1) OUY, 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.
(pages 15-21)
3) RI/FS OU2, Technical Memorandum Characterization of Main Hill Seeps and Foundation Drains
(August 1994 and February 1995). (pages 47-56)
4) OU2, Main Hill PERAT, August 1991. (pages 22-46)
5) OU9, Regional Soils Investigation, August 1995, Rev. 2. (pages 57-152)

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

Gary L. Coons, Member of EG&G Technical Staff
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RECOMMENDATION:

CONCURRENCE:
DOL:
USEPA:
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MOUND PLANT
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94 Main Hill Seep 0604 0-8 NA Tritium, VOCs 5,18 Tritiumn, VOCs SwW 13 No Data
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roethylene, 1,1,1-Trichloroethane, Perchloroethylens, Trichloroethylena, Toluene

1 - Soil Gas Survey - Freon 11, Freon 113, Yrans-1,2-Dichloroethylene, Cis-1,2-Dichlo
228, -228, Amaricium-241, Actinium-227, Bismuth-207, Bismuth-210m, Potassium-40

2 - Gamma Spectroscopy - Thorium-228, -230, Cobalt-80, Cesium-137, Radium-224,
3 - Target Analyte List

4 - Target Compound List {VOC])

& . Target Compound List {(SVOC}

6 - Target Compound List {Pesticldas/Polychlorinated Biphenyl)

7 - Dioxins/Furans

8 - Extractable Petroleurn Hydrocarbons (EPH)/Total Petroleum Hydracarbons {TPH)
9 - Lithium

10 - Nitrate/Nitrite

11 - Chioride

12 - Explosives

13 - Plutonium-238

14 - Plutonium-238, Thoriune 232

15 - Cobalt-60, Cesium-137, Badium-226, Americium-241

16 - Tritium

Reolerence List

DOE 1986
DOE 1992a
DOE 1992¢
DOE 1993a
EPA 19882
DOE 1993d
DOE 1993¢
DOE 1992d
Fentiman 1990
10. DOE 1992¢
11. Styron and teyer 1981
12. DOE 1993b
13. DOE 1983d
14. DOE 1991b
15. Haltord 1990
16. DOE 1993
17. DOE 1930
18. DOE 1992a
18. Rogers 1975
20. DOE 1992h
21, Dames and Moore 1976a, b
22. DOE 1993
23. DOE 1992
24. DOE 1994
25. EG&G 1984
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Table B.9. Summary of Radiological Data

{a.b)

Radiological Contaminants
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Table B.9. Summary of Radiological Data'*?

Radiological Contaminants

Americium-24.

Referance-

{a) - All units are reported in pCi/g unlass otherwiss noted.

{b} - Blank spaces implies not sampled.

{c) - Additional data on other analytes are available in reference 16.
{d) - Groundwater data. Unit of measure is pCi/l..

8} - This site is the same as Site #19,

) - Groundwater data. Unit of measure is nCi/l..

Limit,
ND - Not detscted.
NA - Not anatzyed for.

NR - No result reported.

6) DOE 1993d

7} DOE 1993¢

11} Styron and Meyer 1981
13} DOE 1993d

18} DOE 1992a

24) DOE 1994

RADIOCHEMICAL ANALYSIS

Site Siirvey Po 5.38 6.48 &
_Location S030 3
270 1.3 6
28.9 6
512; Site éuvrypyv'i"(r‘ojg 0.15 5.02 2 &
# . Location SO9
313. Site Survey Piol 0.43 14.94 s
e _Lucaﬁmj $0982
314. Form Trash Are 0.02 <2 3
319, Epoxy Resin 7
LDL - Lower Dstaction References:
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¢

contaminant o . Groundwater flow along this tongue is primarﬂy northeast to southwestﬁtward the
Great Miami River. Great Miami River partlaﬂy penetrates the unconsolkiated matertal{’l,\at comprise

actas a panlal but not compla barrier to groundwater flow to the southwest}pischarge of contaminated
groundwater would be diluted by miting with the surface water in the river. Af€o, upon entering the surface

B, on the east bank of the Great Mlami River. ‘%FQ% Moy & Plant monitors water quality from sampies

collected at these wells and has found tritium a - concentrations of volatiles. Trichloroethene,

r_e no%cted in any other off-plant monitoring weils
from January 10 July 1990 Extremely low oncentratlons Oy 1 1 i-trichioroethane (0.3-1.4 xg/L) were

# - private wells at homes and businesses east and west of the Great Miami
7 Except for a single residence that refused municipal water services, the dosest
homes and businesses, directly west, are supplied with 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 potable water.

s PR e P i

3.2. MAIN HILL SEEPS, OPERABLE UNIT 2

The Main Hill Seeps, Operable Unlt 2, addresses groundwater perched In the bedrock and potential source
terms on the Main Hil. The Main Hill has been the central operating portion of Mound Plant since the plant
opened In 1948. The Main Hill Includes elght potentlal sites: Area 15, crane tracks and shielding from the
old SW cave; Area 6, WD Bullding filter cleaning wastes; Area F, chromium solution disposal trench; the
cooling tower basins; Building E, solvent storage shed: Building G, garage area; Monitoring Well 0034; and
the Main Hill seeps (Figure 3.3). The seeps are belleved to be the expression of groundwater discharge

Mound Plant, ER Program RI/FS, O.U. 8, Site-Wide Work Plan
Revislon 2 June 1991
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Figure 3.3. Main Hilt Seeps and potential release sites, Operabie Umt 2.

Mound Plant, ER Program RI/FS, O.U. 9, Site-Wide Work Plan
Revision 2 June 1981



from the indurated bedrock on or adjacent 1o the Main Hill and have a history of VOC and tritium
contamination (Table iil.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 grou'ndwater 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 [gal/min]). It
has been concluded that the tritlum in the seeps originates from tritium in the soil molsture below the SW
Building. See section 2 of this Work Plan for information on previous investigations and results. Low
concentrations of volatile organic chemicals have also been found In all the seeps on the Malin Hill.

Conceptually, the Site hydrogeology can be divided into two hydrostratigraphic units—the Buried Valley
aquiter and the bedrock system. The Buried Valley aquifer consists of glacial sands and gravels assoclated
with the Great Miami River. The bedrock system comprises the hills on which the Mound Plant is situated.
The degree of hydraulic interconnection of this system with the Buried Valley aquifer is unknown at this
Atlima. Although several seeps discharge along the hillsides, it is possible that fractures also transmit water
directly to the Burled Valley aquifer or that hidden seepage discharges below the hlliside colluvial veneer.
Whether the seeps are the result of an underlying lmpermeabl_e shale that restricts the downward
rmovement of groundwater or are the point at which the water table intersects the hillslope Is unciear 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 early 1960s (DOE 1988d). In
1977, Dames and Moore collected soil samples from under Bulldings SW and R and analyzed soil moisture
distillate for tritium. Based on their calculations, as much as 1,300 Ci of tritium was present in the soil
moisture beneath SW Building (Dames and Moore 1977a). Even considering the tritium decay since 1977
(halfdife = 12.3 years), the activity in 1990 would be about 625-Cl. Assuming no additional tritium was
added to this inventory after 1970, there may be a sufficient quantity present (625 CI) to explain the present
levels of tritium observed in the seeps (DOE 1389d).

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 soll cleanup was performed when the building was dismantied in 1888 (RFA
1988). Bullding G and Monitoring Well 0034 may be contaminated with fuel and/or waste olls. The codling
tower site may be contaminated with waste oils, ethylene glycol, and various cooling water additives. The

prasence and extent of VOC contamination at any of the sites Is not known.

Mound Plant, ER Program RI/FS, 0.U. 9, Site-Wide Work Plan
Revision 2 June 1991
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Table Ill.1. Contaminanis Detected in Groundwater Seeps

Location No.
Volatile organic compounds (xg/L)* 601 602 605 606 607 608
Tetrachlorosthene 82 U U U U
Trichioroethene 56 14 13 55 7.1
1,2<rans-Dichloroethene 2.1 10 12 41 26
1,1,1-Trichlorosthane U 1.5 U U U
1,1-Dichioroethane U 1.3 U U U
Chloroform U 1.2 u U U
Bromodichloromethane U 065 U U U
Bromoform U 0.61 U U U
Tritium (nCi/L)° 335 33 110 27 41 37

3Highest values from samples collected in September and December 1988.
PHighest values from samples collected from January 1989 to July 1990.

RADIOCHEMICAL ANALYSIS

Mound Plant, ER Program
Revision 2

Ri/FS, O.U. 9, Site-Wide Work Plan

June 1991
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Operable Unit 2, Main Hill Seeps Work Plan Is in progress.

Figure 3.4 depicts the conceptual model for the seeps, Operabls Unit 2. Leaks and spills are assumed 0
have caused contaminated soil. The fractured shale and limestone 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 08605, 0607, and 0608 (Table lil.1) are significant In that they
discharge off the Mound Plant property onto city-owned land. Tritlum contamination for the largest off-
plant seep (0607) ranged from 20 to 100 nCi/L for the period of August 1886 through Dacember 1988. This
is below the effluent discharge standard (3000 nCl/L) and mosﬂy below the proposed drinking water
standard (90 nCi/L), but above the current primary drinking water standard (20 nCl/L) for tritlum
concentrations (DOE 1988a). The runoff from the largest seep (0607) ponds at the base of the hill (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 1889a).

The presence of contamination in tast plt wells and sampling wells clustered around Bulldings SW and 8
suggests one or more sources In that area. Contamination in five seeps also suggests more than one
source of contamination and/or that the fracture flow pathways are interrelated.

Although the results reported above do not indicate an immediate health concern, they do indicate the
need for additional Investigation of flow pathways and source characterization. The development of the

3 were identified in either the !nsmWssmem Re%@&éﬁ) or the RFA Report (RFA 1888}, or

both. Many of 1hesst %@d by the visual site mspection (

Mound Plant, ER Program RI/FS, O.U. 9, Site-Wide Work Plan
Revision 3 - October 1991
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PN%;S::%;. this pipeline may have been a contributing factor to the tritium contamination in the Buried

Valley aqt iie‘{%g situation alleviated by intermittent, high-volume pumping of the aquifer. Currently, jefe is
. g, o
no evidence that™ag)

leaks from the pipeline caused groundwater contamination other“than tritium.

s

Analyses of ER Progra r below regulatory

(%toring wells in the area indicate that tritium leysts®
ere is no indication of heavy

Mound Plant.

standards (see discussion of lh?%%@ Valley aquifer in section 6) and*
metals or radioactivity other than tritium ?r?’a?awmr}ave oo
“ - ’ ,,,.-,_,w

There is little data, however, concerning poten{t;a ol co tafination along the length of the pipeline other

than tritium. The Buried Valley Aquifg;’ﬁﬁ::ation Project (Da

nd Moore 1976b) investigated tritium

contamination along thwx&r&ﬁargin of the pipeline. Their egs indicate elevated tritium
concentration through' the entire depth of the upper unit of the Buried V' »er, and minor
concentra ion(gg;w the interbedded till unit interpreted to be an aquitard. There is no data? Wrless mobile
Wts. if the pipeline was a contributing factor to the tritium contamination prior to the instalPti

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

D R R I P N B R R T A A B R O B NS N Ao S LB R A A R R M N R B B RS M B

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

Eight seeps have been identified on the steep flanks of the Main Hill at Mound Plant. These seeps are
believed to be discharging from a shallow perched groundwater flow system within open bedding planes
and fractures in the bedrock and in pore spaces in the overlying unconsaciidated 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 aitered 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 1991n).

Contaminants known to be present in the water discharging at the seeps include tritium, uranium-233,
VOCs, nitrate, sulfate, and chloride (DOE 1991n). Little data exist, however, concerning potential soil
contamination at the seeps. Due to the known contamination of water emanating from the seeps, soils
immediately adjacent to and Hown-slopé of the seeps are suspected of containing similar contaminants.
Soils affected by seeps may be a secondary source of contamination available to the environment.

O A AL
“?MMQQLIJ:RA&L EVALUATION AND DATA NEEDS I
E%%m:g; ——_ I S el ‘
There are several types of soils inv%ﬁ’aﬁﬁg%ﬁ%ﬁé performed at CERCLA sites, depending on the

f the i igation stage«~TH&s8 | Td | t ”t iy, a"prelimi fte i tigation, RI/FS
| of the investigation stager~THese include an exploratory study, & prelimingry site inves .
goa M' g p Y p ""‘Q’/% g

chqmmedzatfé"ﬁ. emergency cleanups, remedial response studies, planned removal stittesy=a

Mound Plant, ER Program RI/FS, O.U. 8, Site-Wide Work Plan
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cnd contammant concentrations related to rainfall events. This response indicates that the.deeps

rep resent.dlscharge from a shallow groundwater flow system that is cpen to recharg’/ 'om rainfall

<~
events. "“*‘\ /

All of the data discussed in the follow!

assessment-level data. These data are usé “suggesting trends or for gaining insights into

hydrogeologic properties but are not co(r;si/cru ; onclusive evidence. Because the data tend to

be incomplete {gathered over sho periods or only_considering selected variables), other

explanations for the apparen\g}e!atlonshtps may exist. One of objectives of the Rl is to gather

complete data sets that !f"address the conceptual model of ground er flow and transport.

2.6.1. TritiunConcentrations in Groundwater on the Main Hill

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

in groundwater and soil. The results of these investigations are summarized in this section.
T W N PR A b S o : 2

% 2.6.1.1. The Mound Groundwater Assessment Program

Investigation of tritium contamination in groundwater on the Main Hill was initiated in 1986 when

TR &l

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 1287, 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 Deccument {EPA 1986). The ER Program groundwater sampling
network on the Main Hill is shown in Figure 2.6. ER Program analyses on collected samples has
included tritium. The history of development of the Mound Plant monitoring network and the ER

Program network is discussed in the following sections.

Mound Plant, ER Program 0. U. 2, Main Hill, PERAT
Revision O August 1891 Page 23



The.ggillhat was contaminated with tritium below the SW Building {see subsection 3.2} was suspected

of being a sourceferyjtium contamination in groundwater. Therefore, a groundwater capture Sy,
was instalied on the west side'o’f"thaé,),/&\/ Building. Figure 2.8 presents areal and-préfile views of the

groundwater capture system. Sample location 0727 for the=8Mch capture well, sample location

0714 is for the collector sump, and sags le=16€3tion 0714 n'”é"r*mhwpture trench. The sample

the 0712

intergeptef french were put into operation in October 1987. e

locations are shown_pa«Figlife 2.6. The SW Building groundwater capture

2.6.1.3. Real-Time Monitoring of Seeps 0601 and 0607

Instruments were installed at seeps 0601 and 0607 for continuous measurement of selected
parameters over the period October 1987 through February 1988 (MRC 1988). One objective of the
continuous monitoring of the seeps was to evaluate the reduction in groundwater discharge and tritium
concentrations due to the groundwater capture systems that were placed in operation in October 1987
on the Main Hill. A second objective was to evaluate the relationship of rainfall to groundwater flow

and tritium concentration at the seeps. -

The parameters measured at the seeps included flow rate, water temperature, specific conductance,
pH, Eh, and air temperature; rainfall was monitored at seep 0801. During the monitoring program,
samples of groundwater were collected at both seeps to measure tritium concentration. Samples for
tritium concentration were cdllected 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, iInc. (WESTON), Terran Corporation, and Mound Plant staff
{WESTON 13891). The raw data from the monitoring program are on file in the office of Terran

Corporation.

A general decline inhroundwater 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 10
7 nCi/L}, indicating that this trench was not capturing tritium-contaminated groundwater. Figure 2.9
presents tritium analyses for groundwater samples from seep 0607 for the period August 1986 to
October 1988 {(WESTON 1991). 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 1981). Maximum values in October 1987 we T ANA =/ whila
Mound Plant, ER Program 0. U. 2, Main Hill, PERAT
Revision 0 August 1991
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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 1.4, which presents monthly averages
for tritium concentrations over the period from January 1989 through July 1980 (WESTON 1891).

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 1887 and January
1988 (WESTON 1991). Flow rates at seep 0601 are presented in gallons per minute and flow rates
at seep 0607 are presented as voltage and are not converted to gallons per minute. The numerous
minor rain events in December 1887 resulted in variations in flow at the two seeps. For example,
rainfall recorded over December 1 and 2, 1987, resuited 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
10 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, resuited in an increase of flow at both seeps.
The rapid response of the seeps to rainféll events indicates that the seeps are part of local shallow
grounqwater flow systems that are open to receive recharge from rainfall.

Tabie 1.4 presents monthly averages of tritium concentrations measured in groundwater sampies 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 1.5 presents tritium concentrations measured in samples collected
from monitoring wells on the Main Hill for the period January to July 1980. Monitoring well locations

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

In 1980, the highest tritium concentrations were measured in groundwater samples collected at sample
locations for the SW Building groundwater capture system (0713, 0714, and 0727). Tritium
concentrations measured at seep 0601 are greater than 100 nCi/L, but concentrations have declined
over one order of magnitude compared to measured values before the groundwater capture system
was placed in operation, The data in Table 11.4 indicate that tritium concentrations in groundwater
samples collected at seep 0603 are increasing. The seep has a very low flow and is often dry. The
cause for the concentrations measured on May 1989 {39 nCi/L) and January 1990 {108 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.

Mound Plant, ER Program ©. U. 2, Main Hill, PERAT
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Table i1.4. Monthly Averages of Tritium (nCi/L}

from January 1989 through July 1990°

Sample Location
Date L712 713 714 601 802 54 605 606 607
1/89 asa £§ 227 14 2p 88 25 32
2/89 393 . 258 13 b 83 15 28
3;89 4z 335 11 1p 83 16 28
4/89 10 : 251 1 1% 67 15 25
5/89 fam 208 10 3b 59 16 26
6/89 © 309 170 13 4 73 27 a1
7/89 496 196 18 ; 69 - 16
8/69 516 220 - : 87 - 36
9/89 247 190 29 ! 87 - a7
10/89 464 152 -~ 4 66 . 41
11/89 392 159 24 5 92 . as
12/89 481 . 103 - ; 110 - 33
01/90 280 136 19 1 92 . 2
02/90 222 112 21 4 87 15 7
03/90 261 106 26 } 72 12 26
04/90 30 . 119 . 75 18 26
05/90 2% 1 33 . 67 25 18
06/90 29 t 132 - 53 - 22
07/90 3.6 a3s 307 ‘ 128 28 - 63 . 24
Sample Locstion

Date 608 722 723 724 726 726 72

1/89 a7 14 19 17 6.8 4.5 10 8

2/89 a6 1 20 17 6.9 4.6 8.9 535

3/89 30 24 . 16 1 5.4 7 693

4/89 29 15 18 12 5.4 5.3 A 636

5/89 30 38 20 %, 18 55 3.8 8.2 438

5/89 27 . 39 30 a5 5.5 7.6 461

7/89 26 a8 32 1;(\‘%,‘ 6.8 5.8 9.7 526

8/89 30 as 28 15 %, 7.0 5.3 11 545

9/89 30 25 26 13 ¥ 5.5 9.4 444

10/89 28 12 a5 18 5 5.0 13 512

11/89 32 E 10 36 18 5.9 5.2 8.8 396

12/89 - | 65 a9 6.0 8 80 438

01/30 - k15 35 .. 5.5 8. 72 363

02/30 - F 12 28 - 5.1 5.3 8.9 301

03/90 - . 12 - 4.8 6.1 0 380

0490 - 20 28 - 4.7 5.9 9, 430

05/90 . 22 25 - 4.9 5.2 8.0 450

06/90 -~ 80 - 5.1 5.1 7.2 4

57:90 - 28 253 - 4.6 4.9 7.4 aa

Analyses by Mound Plant personnel

RADIOCHEMICAL ANALYSIS

Mound Plant, ER Program
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figure 2,17, Flow raw data recorded at seep 0607 during January 1988,




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 1o be related to the groundwater capture system, located west of the SW Building, rather than
1o 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 1880. The monitoring pit is located downslope from seep 0601. The average concentration

for groundwater samples from the monitoring pit in July 1890 is higher than average monthly values
measured in seep 0601 since April 1889.

b ‘: contammam in groundwater on the Main Hill. It was believed that the presénce of

uranium-233 in\gfoundwater that was contaminated with tritium would determine that th %ﬁ

féilow the SW

Building was contamin ;% with tritium (see subsection 3.2}. A sump in Room/AW-137 of the SW
Building was believed to egiizzzsxble for release of uranium-233 to soil below the building.

Building
was a source for t gtrmum contamination. Earlier investigations established that sgi

Personnel at Mound Plant investig”‘&;;d the presence of uranium isotopes in groundwater at seeps on

the Main Hill and at 0700 series sa}?'c‘pgg locations, includin;:}e SW Building groundwater capture

system, the groundwater intercepter trerﬁ%& on the north si} ‘

monitoring pits located around the Main Hi Sampl%cauons are shown on Figure 2.6. The
1

investigation was conducted over the period fro%id -January 1988 to mid-May 1388. Table il.7
presents selected analytical data from the mveg;t

f the Main Hill, and the groundwater

fHatio complete file of analytical data is in the

notes covering a meeting of WESTON, Terran Corporati wand Mound Plant staff (WESTON 1991).
The approach taken by Mound Plant pérsonnel to evaluate the pree ice of uranium-233 in groundwater
samples was to count the actsv;gy’fof uranium-233, uranium-234, ancf’hramum 238 on a multichannel
analyzer. However, uramumﬁ"233 and uranium-234 appear in the same channel and are, therefore,
counted together. Thi&gnalysis determined an activity concentration for urafi -233 plus uranium-
234 and an acﬁvitﬂéggncentratioq for uranium-238.

offncentrations between parent and daughter nuclides are equal to one. H:

Mound Piant, ER Program 0. U. 2. Main Hill, PERAT
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Table 11.7. Uranium end Tritium Concentrations in Groundwater
From Seeps and 0700 Series Locations

Sample Location | U-233+U-234 U-238 U-233+U-234 H? H? (rangg)
Date {pCilL) (pCifL) U-238 {nCi/L) (nCifL)
_ {pCiNL}
Main Hill Seeps
03/20/88 | 0601 18.77 0.24 78.2 497  |172-700
01/23/88 | 0601 15.75 0.15 105 700  |172-700
02/02/88 | 0601 5.14 0.28 18.4 172 |172-700
03/07/88 | 0602 1.17 1.19 0.98 11 7-17
02/05/88 | 0603 0.78 0.26 3.0 2 1-3
04/11/88 | 0605 0.56 0.20 2.8 74 [39-119
03/07/88 | 0606 0.17 0.04 4.3 14 |7-35
01/27/88 | 0607 0.81 0.29 2.8 62 15-76
02/01/88 | 0607 0.22 0.09 2.4 15 15-76
02/12/88 | 0607 0.33 0.17 1.9 76 15-76
04/14/88 | 0607 0.48 0.2 2.4 56 15-76
04/15/88 | 0607 0.68 0.05 13.6 56 15-76
01/21/88 | 0608 4.5 38 |2443
Byilding S Groundwater Capture System I — '
03Megs (0713 105.2 2.6 40.4 5193,@1'_
02/01/88 az14 7.68 0.41 18.7 134-523
03/17/88 1072 2.13 0.17 12.5 W‘.Oss 9-1,095
Groundwater intercepter h __ﬁ:z;%%y
03/02/88 {0712 %‘%& 021 | " 80 5 137
01/27/88 |0712 1.19 5 2.2 4 3-7
03/16/88 {0712 1.15 1.6 5 37
Groundwater Monitoring Pits . ;
03/04/88 | 0721 13207 0.42 3.3 10 |4-64
02/03/88 |0722 %1.01 0.21 “aug, 8 21 |15-44.
03/07/88 072M” 0.85 0.35 24 P 8 |58
03/28/88 |0735 0.76 0.39 25 5%&\& 2-7
03122/88 0726 1.51 0.46 3.3 9 2
$ii21/88 | 0726 0.47 0.28 1.7 526 |6-682
8

Analyses by Mound Plant.
The range in concentations for all samples collected from January 1888 to May 1988 at the listed

location.

RADIOCHEMICAL ANALYSIS
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m ibit great disequilibrium in natural systems. A literature review on uranium series disequw

by Osmond an C‘Wanﬁg\mi? } found that most natural waters have d:sequrhbnum beﬁﬁéﬁﬁmmum~
234 and uranium-238, with mosf”wa,t@rs being enriched in uranium- ;&Aﬁw‘tﬁ?ﬁmm 234/uranium-238
ratios as great as 6.4 were reported for w:fer smmMmg »@m»;mum disequilibrium in groundwater
varied widely, with uranium- 234Iurwm;238*‘a%ty rax%%‘?%ngmg from 0.5 to greater than 20. To

the present time, the hxghegwa‘nos reported for uranium-234 ennchment 1%mugdwater were from

The natural disequilibrium that accurs between uranium-234 and uranium-238 poses problems to the
use of the ratio of uranium-233 plus uranium-234 to uranium-238 as an indicator of the presence of
uranium-233 in groundwater on the Main Hill. Nevertheless, the high activity concentrations measured
in groundwater samples from the SW Building groundwater capture system (locations 0713, 0714, and
0727 on Figure 2.6 and Table 11.7) and seep 0601 are interpreted to represent uranium-233
contamination of groundwater at these locations. The disequilibrium observed at all other sampling
locations may represent natural enrichme'nt in uranium-234 rather than the presence of uranium-233.
An accurate determination of the presence of uranium-233 at these locations would require a specific
analysis for the uranium-233 isotope.

Table 11.7 presents the maximum activity concentrations measured for uranium isotopes for all samples
collected at each sampling location. Concentrations measured at seep 0601 and the SW Building
capture zone location exceed 5 picocuries per liter {pCi/l.). Maximum concentrations measured at the
SW Building capture system location 0713 exceed 100 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.

Muiltiple analyses are shown in Table Il.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 anomolously low measured
concentration of uranium-238. There has been speculation that the disequilibrium measured in
groundwater samples at 0607 is due to the presence of uranium-233. Actually, the measured ratios
may be explained by natural disequilibrium between uranium-234 and uranium-238 or by analytical
error. Determination of the presence of uranium-233 in groundwater at seej

analysis for the uranium-233 isotope.
Mound Plant, ER Program 0. U. 2, Main Hilf, PERAT
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leupL“analyses tor samples from groundwater intercepter trench 0712 aer

illustrate that the*actuvny ratio of 8, measured for the sample with the hi uranium-233 plus
uranium-234 activity concentratmm&a‘gn outlier compared &Wﬁ%s of 2.2 and 1.6 for the
samples with the second and third highest cd’ticea“f??tions of the isotopes. The analytical data for
samples from trench 0712, ta} en-as”8 whole, indicate low%“%nwraw:i;;eason 10 suspect the

pre:r;;lwﬁﬁ. Thns conclusion is supported by the low tritium concCénteations, which range
from=8-T5 7 nCi/L, in groundwater samples collected from the trench. \

2.6.3. VOC Contamma’uon 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
Tetrachloroethene
Methylene chloride
1,2-trans-Dichloroethene
1.1,1-Trichloroethane
1,1-Dichloroethane
Chloroform
Bromodichloromethane

Bromoform

RN A BT INA TG SR Nma AEEE - i g
3.1, VOC Concemrat:ons in lntercepter Trenches and Monitoring Pits

VOC analyses orgrgundwater samples collected from monitoring pits, the SW Building,gr8 dwater
capture system (0713 ‘6)'2;14 and 0726}, and the 0712 intercepter trench are”ivailable from one
sampling event conducted over tﬁe anod November 30 to December 2,3988. The data are presented

in Table 11.8. Monitoring pit and trenc%@agons {0700 siggs)”are shown on Figure 2.6.
%‘

s

Trichloroethene concentrations exceed 5 mxcrograms per htere«(yg/L) at sample locations 0725, 0726, |
and 0727, with the highest concentration {54 pg/L) at sample locatxe 0726. Trichloroethene was
detected in samples coljemed at 0712, 0713, and 0714 at concentra m&%ess than & ug/l.

Trichloroethene wa*ﬁ;ot detected at other 0700 series sampling sites. The avaﬁ%bl information
indicatasstl ath contaminated soil below the SW Building is a potential source for tnchM

undwater west of the building.
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2 e Table 11.8. Volatite Organic Compounds Measured in Groundwater Samples
22 From 0700 Serles Monitoring Locations on the Main Hill
3 9
o5 —
3 — - "
= Samplexdgc 0712 0713 0714 o721 0722 0723 0724 0725 0726 ; 0‘7‘2‘;}:
» Semple Date 12/01/88 | 12/01/88 | 12/01/88 11/30/88 11/30/88 11/30/88 | 11/30/88 12/01/8B..¢}=+12731/88 | 12/01/88
P g W&
S Volatile Organic e M
g Compounds (ug/L): xR
Trichloroethens 2.7 ND, s T'ND ND 16 54 23
Tetrachloroathane ND " b W% ND ND ND ND ND J
1,2-trans-Dichlorosthane | 2.5 ND . L ND™ ND ND ND et d ND ND 19 13
oo i
Methytens chicride s ) 7.5 9.0 9.6 12 23 whaf 28 29
Toluene M =T ND ND ND 3.2 2.1 0.8 ND ND @*Ne% ND
‘ |
1.1 Frichiorostbane ND ND ND ND ND ND ND ND ND 1.0
o
=
» N
S z EPA Drinking Water Standard
€ &
~ D
¥
] Trichloroethene 5 pgit
b Tetrachloroethane 5 ugft
- 1,2-trans-Dichloroethene 100 pg/l {proposed)
Methylene chloride 5 pgll
Toluene 2,000 ug/L (proposed)
1.1,1-Trichloroethane 200 pg/L
ND = Not detected
-
Q)
«Q
1]
D
-




i

7
//5,/
A tetrachlorcethene concentration of 55 pg/L was measured in groundwater from sample locatio%

Tetrachloroethene was not detected at any other 0700 series location. The concentigtion-

. . . - - . > ’3/ -
measured¥at intercepter trench site 0713 indicates that contaminated soil below the SW Building is a

potential St:}?ce for tetrachloroethene in groundwater west of the building.
C%%

Methylene chloride ?v%i;:ected at all 0700 series sampie locations, with the ;%g concentrations

{ranging from 28 to 29 /L} measured in samples from 0725, 0726, an%.-,0727, located west and

north of the SW Building. A\%qgcentration of 23 pg/L was measured i;;ﬁg groundwater sample from
monitoring pit 0724, which is !o%agg%on the east side of the Maiiﬂnll. Methylene chloride was the
only VOC detected in pit 0724.

concentrations are the result of laboratégy contamination;

4g is possible that all of*the measured methylene chloride

J Similarly, the low values of toluene
measured at three sampling locations (0721, 07%2/?"5 and 0723) may be due to laboratory
contamination. %ff

&

1,2-trans-Dichloroethene was measured at ;gw concentrét;ons at sample locations 0712, 0726, and
0727. This VOC was not detected in any other 0700 series“sample location. The values measured
at 0726 and 0727 indicate that c%fm‘gminated soil below the no "'h%estem part of the SW Building is

a potential source for 1,2-tran.

dichloroethene contamination in groS‘q water. -

The only other VOC d
oncentration of 1.0 pg/L at the SW Building intercepter trenagh 0727.

ected in groundwater collected from the 0700 serigs locations was 1,1,1-

trichloroethane at 2

triroethene, tetrachloroethene, and 1,2-trans-dichloroethene; three VOCs that commonly occt

froundwater samples collected from seeps and monitoring wells on the Main Hiil,

2.6.3.2. VOC Contaminants in Groundwater Samples from the Main Hill Seeps

T_able 1.9 summarizes concentrations of VOC contaminants measured in groundwater samples
collected at seeps on the Main Hill in September and December 1988 and in 1830. The seeps wers
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.

Trichloroethene was detected at concentrations ranging from 2.2 ug/L to 40 pg/L in groundwater
samples collected from all of the seeps. The highest concentrations were measured at seep 0602.
Trichlioroethene is also present in all samples collected at seep 0601, with many measuremants

exceeding 5 pg/l. Trichloroethene is the most common VOC detected in the seeps that are locared
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Table 11.9. VOC Concentrations {pg/L) in Groundwater Samples Collected from Seeps in

September and December 1988 and from January to October 1980

1888 1990

Seep Parameter Sep Dec Jan Feb Mar Apr Jul Oct mcL®

0601 Methytene chloride ND 8.7 13 ND NO ND ND ND 5
1,1,1-Trichloroethane ND ND ND 7 2.3 ND 0.6 0.4 200
Trichloroethene 3.7 5.6 3.7 5.2 4.5 12 7.7 4.5 5
Tetrachlorethene 6.4 8.2 8.4 12 11 25 11 9.6 5
1,2-trans-Dichioroethene 2112 | ND ND ND ND ND ND | 100°

0602  Trichloromethane ND 1.2 | 06 ND 09 ND ND 1 10%3
1,2-Dichloroethene {1otal) 10 6.5 ND ND ND 14 ND ND 70
1,1-Dichloroethane ND 1.3 ND ND 1 ND ND ND NA
Trichloroethene 14 8.5 16 6.6 38 40 26 15 5
1,1,1-Trichloroethane 2 1.5 32 0.6 2 1 6.1 1.1 200
Methylene chioride 29 10 | no N N 1% ND ND 5

0605 1,1,1-Trichioroethane NS ND 0.5 0.9 0.8 ND 0.5 0.4 ZOg
1,2-Dichloroethene (total) NS 12 ND ND ND 12 ND ND 70
Trichloromethane NS  ND ND ND ND 3° NDO  ND | 100°
Trichloroethene NS 13 4.9 7.1 5.4 Sd ] 8.9 5
Methylene chioride NS 28 ND ND ND 7 ND ND 5

N

0607 1,1,1-Trichloroethane ND ND 1.1 2 148 1 .d 2.2 0.8 200
Methylene chloride ND 4.5 ND ND ND 25 ND ND 5
Acetone 3 N | No N0 N 177 ND ND NA
1,2-Dichioroethene (total) 4.1 ND ND ND ND 5 ND ND 70
Trichloromethane ND ND | ND ND ND 1 N0 nND | 100°
Toluene ND ND | ND ND ND 1  ND  ND | 2000°
Tetrachiorethene ND ND ND ND ND ND 0.4 ND 5
Trichloroethene 5.5 ND 1.3 2.7 3.3 4* 4.5 2.2 5

0608  Trichlorofluoromethane NS ND 2.8 ND  ND ND ND ND NAE
1.2-Dichloroethene {total} NS 2.6 ND ND ND 2* ND ND 70
1,1,1-Trichloroethane NS ND ND ND ND ND 0.4 ND 200
Trichloroethene NS 7.1 ND NO ND 9 2.7 ND 5

; Proposed limit

c Proposed MCL for ¢is, 70 uglL; trans, 100 ug/L

g Estimated value less than the detection limit

Contaminant present in blank

MCL - Maximum Contaminant Level

NA - No current MCL

ND - Contaminant was not detected

NS - Well was not sampled

VOC - Volatile arganic compound 1

Genera
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beyond the Mound Plant property. Concentrations measured in 1990 in samples collected from seeps
0605 and 0608 range from 2.7 pg/L to 9 pg/L. Concentrations measured in 13930 in samples collected
from seep 0607 range from 1.3 ug/L to0 4.5 ug/L.

Tetrachloroethene was only detected in groundwater samples collected from seep 086801, with
measured concentrations ranging from 8.2 pg/L to 25 wpg/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.

njtoring well network on the Main Hill is shown on Figure 2.6. Construction information fgf'the
monitorin yells is presented in Table 11.6. Table 11.10 lists concentrations for VOCs meaSured in

groundwater a from wells sampled from January 1989 to January 1880. Table ),;,; 11 presents

concentrations of § Cs measured in groqndwater samples from three monitoring weli‘ﬁocated on the
west side of Mound ':. ,t at the base of the Main Hill. Locations of the wells are shcwn on Figure 2.6.

Trichloroethens has easured at concentrations greater than 5 ug/L for»?samp!es collected from
all three wells, with the hngh a1 concentrations measured at wel! 0312. JTetrach!oroethane has been
measured at concentrations gra' than 5 ug/L for samples collected at wells 0137 and 0315, The
source or sources of VOCs at th:%%\{%e monitoring wells are notfﬁ\own The monitoring wells are

located downgradient from potential sou?f contamination on the Main Hill.

2.6.4. lnorgamc Constituents _in GroundwatemSampies Collected from Intercepter Trenches and
Monitoring Pits on the Main Hill

Table .12 presents results of analyses fogﬁfélected ino?“ganic constituents in groundwater samples
collected from the SW Building grou?gégf;ater capture system, the 0712 intercepter trench, and
monitoring pits on the Main Hill frqm‘:lanuary through April in 1888. Sampling locations are shown
on Figure 2.6. Location 0712 &g,é""presents samples from the.long intercepter trench located between
the OSE Building and the gga?%house Locations 0714, 0713, and 0727 re the sampling sites of the
groundwater capture system located along the west side of the SW Bu;ldmg.\The other 0700 series
locations are grour’xig,water monitoring pits.

e y

Chloride concgmranons exceeded 250 milligrams per liter {mg/L) for all measure;%%ms taken at
locatmns 0712 0722, 0723, and 0724. The highest chloride concentrations are at | 712, the
in er»é%ter trench between the OSE Building and the Guardhouse. High chioride values ére‘\gso
péfnt in groundwater samples collected from monitoring pits 0721, 0722, 0723, and 0724, wixQ
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Table 11.12. Inorganic Constituents in Groundwater Samples from
Seeps, Intercepter Trenches, and Monitoring Pits®

 610-1100

4
Q
(=4
2
Q.
X
3
:‘ Sample Samplin Calcium Potassium | Magnesium Sodium Chloride Nitrate Sulfate Specific
o Location Period {mg/L} {ma/l) {mg/L} {mg/L} {mg/L) (mg/L} {mg/L} Conductance
:6‘0 ) pmhos/cm
«
g‘ 0601 03/06/88 - 04/08/88 77-126 2.5 26-43 94-138 110-160 180-250 87.200 1107-1660
0802 02/29/88 - 04/08/88 30-44 2-3 6-12 199-288 140-200 18-35 69-100 1060-1530
% : ©B0Fs==={rumO 11| 01880311 S8 Grwsf a4 GupEs i Su Qs i VoG mmirdons b Q 4P T QoD HOG 3 IO fanis L GO QOB isaintes
_ 0605 02/29/88 - 04/08/88 86-139 2-4 31-43 124-212 210-420 110-150 110-160 1308-2370
06086 03/07/88 - 03/18/88 108-146 2 27-36 70-108 120 75 110 650-1250
0607 02/29/88 - 04/03/88 130-184 5.9 42-65 95-321 460-640 160-210 130-180 1430-2010
ERAYALLIN a2tz ) 150130 1 4080 L 330180 ok e olaho 00

o ey 02/29/88 - 03/18/88 $263-420 © 527-699 830-1300 1830-5
c 0113 | " a%ressm 04/08/88 225-700 6-10 58.84 98-170 110-260 800-2500 mv%;%’ﬂ 29-5070
g ;’ 0714 02/09/88 - 04/08 /85 fecn, 74.96 140-228 160-300 1300- 35970.230 1600-3420
g2 0721 02/29/88 - 04/15/88 48.77 72137 .| 190:380%*1  29.63 150-240 1134-1770
‘Ié e 0722 02/29/88 - 03/31/88 82:387 270-410 19.33 100-210 1360-1870
-3 0723 03/02/88 - 04/15/88 .k, 280400 5.23 210-270 1026-1790
m R v
> 0724 02/29/88 - 04/15/88 92124 30-48 260-300 afu,, 512 140-200 1480-1836
0728 02/29/88 - 04/15/88a5 34-45 55.85 61-96 270-450 0 940-1520
0726 D242968-04/15/88 232-312 3-8 51-61 115-164 140-190 940-1200 55-62 "y 10
e 02/29/88 - 04/04/88 174-231 35 43.71 91-156 110-210 570-770 110-170 910-2280
a
Analyses by Maund Plant,
c Sample locations are shawn on Figure 2.6. .
Sampling period {or specific conductance was from 01/19/88 through 04/15/88.
.
9 Chemistry
[{e]
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2.6.4.1. Inorganic Constituents in Groundwater Samples Collected From seeps on the Main Hill

Table 11.12 presents analyses for selected inorganic constituents in groundwater samples collected from
seeps on the Main Hill from January through April in 1988, Concentrations in the samples from all of
the seeps exceed 10 mg/L for nitrate. The highest nitrate concentrations were measured at seeps
0601, 0603, 0605, and 0607, where all samples were above 100 mg/L. Potential sources for nitrate
on the Main Hill are contaminated soil below the SW Building,‘deicing agents applied to roads and

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

Chiaride concentrations in groundwater samples collected from seeps 0603, 0605, and 0607 exceed
250 mg/L. The highest concentrations (2,600 mg/L to 3,100 mg/L) occurred at seep 0603, located
downslope from the main entrance roadway to the Main Hill. Roadway deicing salts are a probable
source for the high chloride and nitrates present in seep 0603. This interpretation is supported by the
high sodium concentrations {1,323 mg/L to 1,770 mg/L) measured in groundwater samples collected

from the seep. The variation over time in the measured specific conductance values for groundwater
samples collected from seep 0603 alson support an interpretation that the high concentrations of
chloride and nitrate are related to deicing agents. The specific conductance values show an increasing
trend from 2,760 microohms/centimeters {umhos/cm) at the start of measurements in January 1988
to peak values in February 1988 {(greater than 10,000 ymhos/cm). The measured values then trend
downward to 4,450 ymhos/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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§. SITE RECONNAISSANCE

SUMMARY OF ACTIVITIES

5.1.1. Seep Investigation

The hillsides sumrounding 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 |, Figure 2.8), while another
possible seep was located near the top of the railroad cut where seepage was visible but not measurable
(Site G, Figure 2.9). The entire OU-2 area was investigated after review of the IR photographs to confirm
the presence or absence of additional seeps. An additional ten potential seep locations were identified
from the IR photographs. One of the new locations was labelled seep 0625 by EG&G and is located

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

drains from chiller units, and roof drains discharge to the ground and are not considered seeps. The
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 wate}.
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 fitted 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 recordinm the amount of

Mound Plant, ER Program RUFS, QU-2, Technical Memorandum
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Table V.1. Seep Monitoring Results

Seep No. Date pH Conductivity Temperature Flow
(pmhosfcm) °F {gpm)
0601 6/6/94 7.45 1710 585 | 1.08
6/7/94 7.43 1570 58.9 1.50
6/9/94 7.30 1610 58.5 0.39
6/14/94 7.20 1776 60.5 0.98
6/22/94 7.10 1810 60.2 1.80
6/27/94 7.30 1560 61.1 3.60
6/28/94 7.19 1780 60.8 216
6/30/94 7.20 1780 60.5 1.80
0602 6/6/94 8.08 1227 61.9 1.80
6/7/94 7.77 1283 61.2 2.0
6/9/94 7.65 1270 50.8 1.80
6/14/94 7.81 6420 62.3 1.80
6/22/94 7.40 2140 64.8 0.30
6/27/94 7.49 2390 64.0 0.42
6/28/94 7.30 2340 64.6 0.32
e 8130194 e l:32 2110 2852,
oacﬁ.‘.\% 6/6/94 Dry N/A N/A =~
o7, Dry N/A  Niae
6/9/04 =l Dry NIA_ e ™ NIA N/A
6/14/94 \ N/A
6/22/94 | N/A
6/27/Qdw=""" 0.07
Mw’ﬁéiés/m N/A
e |B/30/9 N
0604/0605 | 6/6/94 N/A
6/7/94 0.012
6/9/94 7.30 3410 59.5 0.004
6/14/94 Dry N/A N/A N/A
6/22/94 7.97 3170 66.0 0.003
6/27/94 7.69 2500 60.6 0.018
6/28/94 7.90- 3010 63.5 0.007
6/30/94 7.62 3000 63.6 0.006
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Table V.1. Seep Monitoring Results (continued) l
Seep No. Date pH Conductivity Temperature Flow
(smhos/cm) (F) (gpm) I
0606 6/6794 N/A ONA N/;—— A
6/7/94 7.10 3605 63.2 0.0006 I
6/9/94 7.10 3530 61.5 0.007
6/14/94 7.30 4120 65.4 0.013 I
6/22/94 7.60 3920 64.8 0.013
6/27/94 7.49 4040 63.1 0.008 l
6/28/94 7.64 3850 65.6 0.007
6/30/94 7.52 4040 64.9 0.005
0607 6/6/94 76 3870 54.7 0.450 I
6/7/94 7.35 4140 53.6 0.74
6/9/94 7.42 3930 54.1 1.20 l
6/14/94 7.38 4110 55.4 0.77
6/22/94 7.37 3670 55.0 1.54 I
6/27/94 7.38 3580 55.4 2.70
6/28/94 7.64 3850 55.5 2.70 I
6/30/94 7.59 4010 56.1 2.70
0608 6/6/94 6.79 2006 57.1 0.00 '
6/7/94 7.6 2010 57.7 0.063
6/9/94 7.20 2000 57.2 0.06 I
6/14/94 7.3 2050 62.3 0.07
6/22/94 7.48 2110 60.3 0.06 I
6/27/94 7.50 2110 59.0 0.054
6/28/94 7.63 2240 61.1 0.06 I
ol 16/30/94 7.52 2020 61.2 0.054
08861, gg94 7.56 1180 Sii - MM I
6/23/98 | NIA NIA e KA 0.09
6/27/94 ?%zf‘ Speadtf* 1210 62.3 0.088
6/28/Gdumm>" " 273 2z bR | 0102 I
e 6 1307104 7.71 1270 624 | 01008y
umhos/cm - micromhos per centimeter '
°F - Degrees Farenheit
gpm - gallons.per minute I
N/A - Not Available
Mour.wc.! Plant, ER Program .RVF_S, ouU-2, ‘Tec!"\nical Memorandum. ) Page 51 I
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¢ time to fill a graduated vessel with the water seeping from the outfall pipe. Temperature, specific
conductance, and pH were measured using a Hydac combination meter. The outfall water was allowed
to flow directly into the sampling cup on the meter. Temperature was checked first, followed by specific
? conductance, and then pH. The results were recorded in the log book along with the time of sampling,

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

daily.

Daily rainfall was collected from the Mound Plant rain gauge located on the Main Hill. The rain gauge is
automatic with daily readings recorded at twelve midnight for the previous 24 hours. When no
precipitation falls for a given day the gauge records this as zero, and when a rain event does occur the

gauge records the amount in inches (Appendix B).

Q]\.E;»‘:::lldatlon Draln investigation

When infonné??’jﬁ*%ap&om: foundation drain sampling was obtained during the Mound Ewﬁ‘gnnel
( up with a representative of EG&G who conducts Mgpﬁng program.
48is gt the bottom of a catch bag};gwgwﬁﬁiynonhww comer of the
mﬁgn drainage ditch southwest of the

interviews, a meeting was"set,
The monitoring point for Building

l building. The monitoring point for T Bu%m& an unlined

building. The collected samples are a composite of he: flowing into the sampling location. Mound
Plant personnel indicated that in the past the.fot ndation drain éwﬁﬁm%‘gm side of T Building may have

S,

. s e s ..
been sampled but the information is.n6t available. However, the hillside wherg the east drain is shown

flow were not me
drain. Jbe ffitium resutts from these locations are summarized in Table V.2 and graphed versus rainfalf

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 raintall events (Figure 5.3). The other seeps flow at rates well below haf
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 westem 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 micramhos {pmhos), and temperature average at 59.9° F (Table V.3).
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Table V.3. Summary of Seep Sampling Results

Seep | Average pH Average |Conductivity| Average! Temp | Average| Fiow Range
No. pH Range | Conductivity] Range Temp | Range Flow (gpm)
(umhosfcm)| (pmhos/cm)|  (°F) (F) | {gpm)
7.10-7.45| 1700 1560-1810 | 59.9 |58.5-61.1| 1.66 0.38-3.60
7.30-8.08] 2398 1227-6420 | 63.0 [59.8-65.2] 1.08 0.25-2.0
W; s BRI AN R Wa ‘; G G:.c 83. y “ WM—W
0604/ 7.71 |7.30-7.97 2900-3410 | 623 [59.5-66.0f 0.008 0.003-0.018
0605
0606 7.39 |7.10-7.64; 3872 35304120 | 64.1 [61.5-65.8/ 0.007 | 0.0006-0.013
0607 7.46 |7.35-7.64] 3895 35804140 | 55.0 |53.6-56.1| 1.6 0.450-2.70
0608 7.35 |6.79-7.63] 2068 2000-2240 | 585 |57.1-62.3] 0.06 0.054-0.070
£ Qe PR GPI Ly PR A GOt PP BT 82:3=63:8310.086 T0S0UT02
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Sep 0602 consists of numerous discrete seeps and is located on the southern hillside below HH
Building. The reservoir and outfall pipe was installed in the seep with the highest flow. Because of the
numerous discrete seeps, the flow value is only an estimate and will need to be refined in future phases.
Specific conductivity, pH, and temperature averaged 2388 pmhos, 7.6, and 83.0°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.

monitoring effort. The flow was obsegﬁeﬁﬁgh@rym 4.3 mches and for only the one site

reconnalssance;d Vgg@e&wfeﬂ ﬂow was 0.07 gpm. Specific cohaamivny, pH, and tempera tres

wﬂ%"iﬁfﬁss and 63.6°F, respectively (Table V.3).

Seep 0604/0605, located on the northem hillside, was considered two separate seeps until disturbed
during vegetation removal along the Mound Plant fence. As a result of the fencing activities, the seep did
not flow for several months and when seepage did reappear it was only at a single location. The seep
flows at an average rate of 0.008 gpm, and was dry during one monitoring event. Specific conductivity,

pH, and temperature averaged 3145 umhos, 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 reserveir 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 umhos, 7.39, and 84.1°F, respectively (Table V.3).

Seep 0607, also located on the northern hillsice, is fitted with a recently upgraded automatic sampling
station. When monitoring first began, water frocm the seep was leaking around the weir outlet, therefore,
a length of pipe was instalied 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 pmhos, 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 hiliside. The reservoir was locaied in the area with the highest visible flow of all the discrete
seeps. The flow averagedk 0.06 gpm, with specific conductance, pH, and temperztire auaraninn 9Naa
pmhos, 7.38, anc 58.5°F, respectively (Table V.3).
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Sulfgye?
AATHAMA explosives (209f locations)

Ky 95,5 S

2.1.. oil aéf ing 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 Jon 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, 52,53, 54, 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, an identifying
label was attached to each sample. Table 11.1 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 sﬁmple 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 sampl.e 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 S“NE compass direction. The number 3 indicates that this sample is a soil sample. The
number 1 indizates 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.

23:1...Airborne Depositional Investigation

I e g
B g

il

The Airborne Depositiopakdnvesfizat

on consSietEdoi=sampli

L AR i X 2 . ;
A-QGEM%OOO feet distances from the plant locus. These distances are 16cated.gn. 16 radial lines
Mound Plant, ER Program OU9 Regional Soils Investigation
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Table II.1. Project Sample Designations Key
Investigation First Second Third Fourth Fifth Sixth
Airboriies ., R [A-Fence Line M-5000' |A-N IS en
Deposition  ““*w.f  |B-Fence Line + N-6000"  |B-NNE K-SSW et
Investigation 500" P-7000"  |C-NE M-SW e
C-Fence: Lm:@ + R-8000° D-ENE N-WSW., T
1000° 89000’ E-E o PW”
D-1500° T-ioooﬁ"mlf ESE R-
E-2000' e 25000° G- W
F-2500¢w - V-530000° H'SSE
™ G23000° X-75000"
T H-3500 Y-100000
o™ J-4000°
17 } 1 thru 9
: Soil ax}d Water S {1-Seep 601 1-0” from Seep | 3.g4; 1-Duplicate | Sample Order
§ | Sampling at the 2-Seep 602 2-10° from Seep
® | Main Hill Seeps 3-Seep 603 3.20" from Seep
4-Seep 604
5-Seep 605
6-Seep 606
7-Seep 607
8-Seep 608
NPDES Outfall 001 | N [The Second and Third characters are joined
igati together and show the sample location along the
NPDES outfall line. M
01-Near Manhole 1 5
02-Near Manhole 2 5
%%%‘ 03-Near Manhole 3 ﬁfk
“*104-Near Manhole ‘ ‘gf@“
0%:Near Manhole 5 el
06-Nearanhole 6 Pras
07-Betweern*Manholes 7 and 8 .«
08-Between Martholes 8 and 9
QA Samples Z-QA Sample -»:?‘% A-Rinsate
. “=|B-Trip Blank
Airbome R I» e 1d Ambient
Deposition e Blank
Investigation e D-Sample Bank
' Blank P 001-999
S ] . “n, Sample Order
NPDES Oulfallﬂwf The Second and Third characters are joined
Soil Invg;ggauon N itogether. .
> 92-Trip Blank T,
Soil and Water 93-Field Ambient Blank .
Sampling at the s |9%Rinsate
Main Hill Seeps 97-Sample Bank Blank
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Revision 2

QU9 Regional Soils Investigation
August 1995

Page 60



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 atain enough sample volume. The sod plug was removed prior to sampling
Packaged top soil or soil from the surrounding area to be replaced later. The top soil was removed
was added as needed to replace soil removed. if necessary to get below the root zone.

AN A 5/_\My\xﬂ,méfx\éﬁ,mcmc_/_\

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.

18 inches

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
bowi to be used in the collection of the ritum sample to
ensure that there was enough sample volume.

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

Near the plant: Organic chemicals, pesticides/PCB's. metals, radionuchdes including witium. thorium,
uranium, and plutonium.

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

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

indicated thatsix x sampling locations with the possibility of a seventh, located near manhol
investigated. The FSE, also indicated that the exact locations will be determinegosth the field. Eight
sampling locations were xdenuﬁe;i &:\rd samples taken from all exght loca jofs. Sampling locations were

near manholes #1, #2, #3, #4, #5, an?“' 6 and between #8 and #9. The

additional location was sampled to insure all pipscsize aihge areas would be assessed for leakage.

The FSP indicated that a minimum, g vo samples per strati eunit (excluding bedrock) should be

obtained for geotechnical apa Geotechnical samples were collected from, ive of the borings. Three

strata types wer.'able: a silt and clay layer, a sand and gravel layer, and ¥d ock. Due to the

W
g

physical r.o of the sand and gravel layer, only one geotechnical sample was obtair;mwﬁs,

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

The Main Hill Seep assessment consisted of sampling the soil (surface and subsurface) at and near the
seeps, and sampling the water discharged at the surface. At a minimum, three surface soil samples were
taken: at all selected locations, at approximately 10 feet downgradient from each selected location, and
at approximately 20 feet downgradient from each selected location. Additional soil samples taken at a
depth of two feet were taken at four of the selected locations. Surface water samples were also taken at
four of the selected locations. Water samples could not be taken at locations 603, 605, and 606 because
the flow was insufficient. Sampling took place on and off the Mound Plant property. Figure 2.6 presents

the Main Hill Seep Sample Locations. Table II.1 describes the sample location descriptors used.

Sampling was conducted in accordance with the FSP, with one exception. The FSP indicated that eight
sampling locations (601, 602, 688, 604, 605, 606, 607, 608) should be sampled. Upon inspection of the
seeps, only seven seeps were identified. One seep was found near the historically represented locations
of seeps 604 and 605. Due to the relatively short distance between seeps 604 and 605 on the historical
map (Figure 2.6), the field crew arbitrarily identified this "combined” seep as 605.

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

geotechnical parameters as described above.
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2.4. GEOTECHNICAL SAMPLING METHODS

2.4.1. Geotechnical Sampling at Main Hill Seeps

One soil sample was obtaineli 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 Plant ER Program SOP 5.2 Soil Sampling with a Spade and Scoop. Excavated soil

was temporarily placed into a stainless steel bowl and the entire geotechnical sample was then transferred

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

eotechnical Sampling Along NPDES Pipeline

v §

24.

A total of oil bormgs were drilled along the NPDES pipeline and geotechmcal s were
obtained from six of § the borings. Each borehole was advanced using a Mobile B-63 @émﬁry drill g with
4 1/4 inch inner diameter ?I*D) hollow-stem augers. Soil samples were acqux;ed by driving a standard
3-inch outer diameter (O.D.) s\lmspoon sampler through and ahead of e augcrs in accordance with
American Society for Testing and Maténals (ASTM) standard methed1586-84 and SOP 5.1. Soil and
Rock Borehole Logging and Sampling. Upon.retrieval, thegsml sampler was opened and the amount of
sample recovery was recorded. The sample was im;né’flxately screened with a Field Instrument for the
Detection of Low Energy Radiation (FTDI:%%R)’*and korgamc vapor detector by the site geologist.
Approximately 300 grams of soil fromﬁeﬁ%h sampled mterval “was reserved for plutonium and thorium
analyses by the Mound Plant SoxLScreemno facility. The remamxl?gg sample was sealed in one 2-liter and
one 4-liter polyethylene conmnﬁr Due to the sample volume requlrement’?md the difficulties encountered
in obtaining coarse gramed samples, it was necessary to drive several splxt'Spoons at each NPDES location
in order to %uéﬁ sufficient volume of soil for analysis. In general, two boreholes were drilled at each

%,

N’Pg{g}ffgcanon to obtain the required sample volume. Where multiple borings were“*dglled at one
ES sampling location, the borings were located within five feet of cach other. S

P
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the following subsections are geochemical evaluatiog ”'6nly. Geochemical
analytical results include cs{{:‘emrations of radionuclides, inorganics, pesticideséP%Bs, VOCs, SVOCs, and

anions in soil samples. Results of geotechnical analyses are discusse;}&ection 4.5.

4.3.1. Radionuclides

Radium-226 was found at each location excépt NO3 a?;rc”iﬁNOS. Other radionuclides were detected at
various concentrations as shown in Figure 4.15 with#the highest reading being 3.48 pCi/g of Pu-238 (at

NQ6).

4.3.2. Inorganics and Anions

4.4. RESULTS OF MAIN HILL SEEPS SOIL AND WATER SAMPLING

This section presents the analytical results for the groundwater and soil geochemical samples collected
during the investigation of the Main Hill Seeps. These results are used in conjunction with statistical

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

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

(results which indicated abnormal distribution of potential contaminants or results which indicated

Mound Plant, ER Program OU9 Regional Soils Investigation Re
Revision 2 August 1995

Page 65



W . — an P O B T e o T b KO e ) R R B e i A

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. Seil 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 Results

4.4.2.1. Radionuclides

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

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

groundwater. Radium-226, cesium-137, and cobalt-60 were not detected in the Main Hill Seeps water

Mound Plant, ER Program OUS9 Regional Soils Investigation
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Figure 4.20. Pesticides/PCBs, VOCs, and SVOCs Above Background in the Main Hill

Seeps Soil Samples (pg/kg).
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Table IV 2. Radionuclide Concentrations
in Main Hill Seeps Water Samples

Concentration (pCi/L)
Parameter
Location Location Location Location
601 602 607 608

Potassium-40 199 130 i85 ——
Plutonium-238 1.98 - 113 -
Strontium-90 42.4 - 0.72 49
Tritivm 563,000 16,900 66,300 16,500
Uranium-234 66 - — —
Uranium-238 6.6 - —— -

- Concentration not above background or analyte not detected

Bold Maximum concentration detected

NA Not available

pCil.  picocuries per liter
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samples. Plutonium-238, strontium-90, tritium, uranium-234, and uranium-238 exceeded the background

values in at least one sample.
4.4.22. 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 SYOCs 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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ganic Concentrations

Concentration (mg/L)
Parameter
Location Location Location Location
601 602 697 608

Alminum 81.5 0304 0.081 2.11
Beryllium 35 — “ 0.76
Calcism 169 34.1 231 210
Iron 1.91 1.17 0.10 3.77
Magnesium 43.7 74 79.2 77
Phosphorous --- 78 - ——
Potassium 32 25 108 7.8
Silver - 32 e -
Sodium 197 305 569 146
Thallium —— — 6.9 -

- Concentration not above background or analyte not detected

NA Not available

mg/l.  milligrams per liter
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Concentration (ug/L)

Di-n-butyliphalate

Parameter
Location
602

Bromoform 2
Chlorodibromomethane 3
Chloroform 1
Benzoic Acid !

2

NA Not available
ug/l. microgram per liter
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Concentration (mg/L)
Parameter -
Location Location Location Location
601 602 607 608
Chioride 367 226 1070 441
Fluoride 0.17 0.17 0.18 —
Nitrate/Nitrite 15 1.4 6.4 3.7
Sulfate 92 79 185 104
- Analyte not detected
Bold Maximum concentration detected
NA Not available
mg/l.  milligram per liter
Mound Plant, ER Program QU9 Regional Soils Investigation
L n
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Table IV.6. Geotechnical Sampling: Test Methods
Specified vs. Test Methods Used

Test Parameter Test Method Specified by QU9 Test Method
Field Sampling Plan Used
Moisture Content ASTM D2974-87 ASTM D2216
Organic Content ASTM D2974-87 ASTM D2974-87
Partcle-Size Analysis ASTM D422-63 ASTM D422-63
Hydrogen Ion Content (pH) SWB846 9045 SW846 9045
Hydrogen Conductivity ASTM D2434 ASTM 5084
Specific Gravity ASTM D854-83 ASTM DB854-83
Relative Density ASTM 4254-83 —
Bulk Density ASTM 4253-83 -

Cation Exchange Capacity

SW846 9080/5081

SW846 9080/9081

- Test not performed

ASTM American Society for Testing Materials
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In several cases it was not possible to adhere to either the parameter or method listed on this table. For
instance, tests for porosity, relative density, and bulk density were not performed due to the nature of the
sampling method. In order to perform these tests and produce truly representative results, an undisturbed
sample is required. Undisturbed samples are best acquired using a thin-walled tube sampler, such as a
shelby tube, and hydraulically pressing it into the soil at the specified dépth 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 resuits would not be representative of

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

Additionally, the laboratory could not test for permeability or hydraulic conductivity using the requested
method (ASTM D-2434) as that method is limited to disturbed granular soils containing not more than
10% soil passing the No. 200 sieve. Since many of the samples submitted contained more than 10% of
the soil finer than a No. 200 sieve, the laboratory tested for permeability using ASTM standard method
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 by a brief discussion of the results. Grapl(ls of the particle size distribution analyses for each

geotechnical sample are presented in Appendix C.

4.5.1. Moisture Content

Moisture content of the Main Hill Seeps geotechnical samples ranges from 14.6% to 35.7%. The sample
from Seep 601, comprised bmdominantly 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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"Tor Selected NPDES and Main Hill Seep Sediment Samples

Sample Organic Moisture Hydrogen Catien Specific Permeability
Number Matter Content Ion Content Exchange Gravity {cm/sec)
Content (%) (%)® (rB) Capacity
{std. units) (megq/100g)
S11301 22 14.6 7.8 7.8 2.70 NA
S21301 39 25.7 7.8 21.3 2.71 NA
$31301 42 25.8 7.8 125 2.72 NA
S51301 59 24.1 7.8 154 2.78 NA
561301 33 229 8.1 17 2.75 NA
$71301 6.3 19.8 7.4 13.9 2.74 NA
581301 1.6 19.9 8.6 72 2.82 NA
NO3301 34 16.8 19 667 2.73 7.6E-07
N04301 5.62 23.41 79 13.6 2.74 1.9E.07
N05302 1.43 742 8.7 16.3 2.76 24E-04
N06301 3.23 8.88 84 19.5 2.67 2.7E-06
NO6302 3.01 2231 8.1 14.0 27 4.6E-08
NO7301 1.56 8.618 8.0 222 277 1.2E-04
NO8301 391 15.9 8.3 26.7 2.71 14E-07
NA Not available
* Percent of mass of oven-dried sample. .
® Ratio of mass of water in pore spaces to the solid mass of material, expressed as a percentage. '
% percent
std units Standard units
meg/100g milliequivalents per 100 grams
cm/sec centimeters per second
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The range in moisture content of the NPDES samples is between 7.42% and 23.41%. Both sand and
gravel samples (NOS5302 and NO7301) have relatively low moisture contents. The sample from the clay
unit (N06302) which directly overlies the sand and gravel stratigraphic layer at boring NO6 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

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

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

Seeps 605 and 607 are relatively high in organic matter (5.9% and 6.3% respectively). Sample $81301
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 Jow 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, finely textured soils immobilize trace and heavy metals to a greater extent than coarsely
textured soils. Also, finely textured soils usually have a greater cation exchange capacity which is an
important factor in heavy metal fixation. Coarse-grained soils typically have higher hydraulic

conductivities and increased rates of ground water flow.
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Graphs of 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
NO05302 and NO7301 can both be classified as silty sand and gravel. These samples were obtained from
the sand and gravel stratigraphic horizon in borings NO5 and NO7, 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 (511301) is
classified as a silty sand with gravel. All of the remaining seep and NPDES samples are comprised of

elatively 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 Ion 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 affinity for a specific metal, the degree to which the metal is fixed is a function of pH.

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

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

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

indicates that the soils are slightly basic to basic.

4.5.5. Permeabilitv

Laboratory permeability tests were performed on each of the NPDES geotechnical soil samples. Values
for the NPDES samples range from 1.2 x 10 to 4.6 x 10°® centimeters per second {cm/sec). As expected,
samples N05302 and NO07301 exhibit the highest permeability values. Both of these samples were
obtained from the sand and gravel stratigraphic horizon penetrated by NPDES boreholes NOS and NO7,
respectively. The lowest permeability value was found in the 14 to 16 foot depth interval sampie from
boring NO6. 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 {80IL)

MAINTHLL SERV 601 | f } {
RIYELT s11302 S12301 $1330
5012-511.301 $01.611302 503812301 ahx.513301
1H4475.D REG H4476.D REG H4477.0 REG H4478.0 REG
6/20/94 6/20/94 6/20/94 6110/94
Result Val Resuit ¥al Result Val Result Val
Volatile Organics Units
Acelone UGIRG 131U 10U o 1318
Acetonitrile UGKG 13044 3t 13514 156i1)
Acrylonitrile UGKG 13010 122U 135U 186U
Renzene UGKG (k31 1210 144U 161U
Bromodichloromethane UGKG 13U 121U 141U 16y
Beomoform UGG 13U 12i4 f4i1) 161)
Bromomethane UGKRG 13Ul 121U 141 1610
2-Butanone UGG 13]U 12iU iy £ 18]
Carbon Disathide UGAREG 13U [FiLY] E 1615
Carbon Tetsachloride UGG i3y i2jU 140 161
Chlorobenzene URG 131U 1210 14U 16{U
Chlorodibromomethane UWKG 13y 12jU 131U 16711
Chlorocthane UGWKG 13U 121U 1414 16{U
Chioroform LK G 13jU {2 U 14U P16t}
Chloromethane UGG 131U 12U 14U 16{U
1. 1-Dichlorgethane UGG 131U 12iU iy 16U
1,2-Dichlotocthane UGG 131U 12{U 14t} 3]
i 1Dichiorpethere HORG iU 121U e Vil
i, Bichiorostiene UGKG E31Y P 374t Tl
1,2-Dichloropropane UGKG 13U 121U 140 151U
cis-1,3-Dichloropropene UGKG (e 121 141t 161U
tesns- 1, 3-Dichloropropene UGKG 1311 1201 147U 16101
1,2-Diethylbenzene QKRG - 2650 2414 I Jriy
Eihylbenzene UGG 13 1210 144U 16101
iexane GG 13 1311 i4]ii 16y
Tilexaane DOKG 131 1210 atd A
lodomethane UGG 131U 32U 14l i6il
4.Methyl-2-pentanone KRG 13U 12t 140 161U
Methylene Chlorde UGIKG 13U 1210 {4jU 161U
Styrene UG/KG 131U 12]4 144t] 16
1,1,2,2- Tenachlioracthane VG/RG 13U 12jU 1434 [C3E
Tetsachloroeihene UGKG 13U 12:U 144U Fib]
Toluene UG/KG | 131U 124U 21 161U
1,1.1-Trichloroethane UGRG 13y 121U t4{U 181U
1,1.2- Trichioroethane UGKG 13{0 121U 14jU 161t)
Trichloroethene UGIKG 134 i2{u 14U {61t
Trichlototrifluorecthane UGKG 13U 1210 1414 161
Vinyl Acetate UGIKG 11U [PiLH f4iL) 1613
Uinyl Chloride UGKG 13U 130 T4l 161U
Xyiene, Total UGG %i0 30 33U g
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL)

MAIN HHLL SEEP 601

St13o01 S11362 $12361 $13301
902-511301 902-511302 902-512301 902-S13301
ATGOIOI4 D REG | AIT0IOISD REG | A1801026.D REG | A0IGI0ILD REG
6710194 6710194 6720194 672094
Resuit Yal Result Val Resalt Val Result Val

Semi-volatile Organics “tnily - o ) } T
Acenaphthene UGIKG 430{0 {10jU 45047 5511
Acenaphthylene UGIKG 430/0 4i6lU 450] 520U
Anthracene - UG/KG 4301U 410¢{U 4501U 98}}
Henza(a)anthracene WHKVKG 834J 410{U 450{U 4404
Nenzo(a)pyrene UGIKG 9711 4ioju 45010 4801
Benzo{b}fluoranthene UGIKG 88() 410{U 45011 3504
Henzo{g h.i)perylenc UG/KG 61}] 410{y 450U 2701}
Benzo{k)fluoranthene UGIKG 901 410)U 450{0 580
Benzoic Acid UG/KG 6141 2000{U 5841 22041
Henzyl Aleohol UG/KG 4301y 410{U 450{U 52044
2-Benzyl-4-Chlorophenal UGIKG 410{U 410{U 4350{0 520{U
his(2-Chlotoethoxy}methane UGIKG 430{U 410U 4504t $2011)
bis(2-Chiloroeihyl)ether UGIKG 43010 410U 13610 530}
tis(3-Eihylhexylphthatate UGG 31 410 150( 3341
d-Bromophenyl-phenylether UGG 43640 0y RE L
Dutylhenzyiphihalate UGG 43044 1icju 430U 2014
Carbazole UGIKG 4301l 410]4 4501411 93}
4-Chloro-3-methylphenol UGIKG 43044 416{0 450{U 520{U
4-Chloroaniline UGIKG 4301 d10jU i5o0ju 520}
2-Cliloronaphthalene UGIKG 430/U 410{0 450l 520110
2-Chiorophenal UGKG 436{U 4iojU 150{U 530U
4-Chiorophenyl-phenylether GG 430{U aiolu 456U 530111
Chrysene 1GIKG 160} 410}U ] 770
Di-n-butylphthalate UGG 436{U 41010 43010 52011
Di-n-octylphihalate UGIKG 430{0 Ji0jU 130U $30{U
Dibenzofa hanthracene UGKG 436{U 410{0 45010 530{U
Dibenzofuran UGG 43014 410{U 450{u) 52010
1,2-Dichlorobenzenc UGKG 430{U 4100 450U 520{U
1,3-Dichorobentene UGG 4301U 41011} 4501U 201U
1,4-Dichlorobenzene UGIKG 430iU 4i0{U 4501U $201U
3. 3-Dichiorobenzidine UG/KG 430[U §10iU 4501 5201U
2,4-Dichloropheno] BGIKG 43010 1010 4504 52014
Diethylphthalate UGIKG 430{U 104U 4350{11 $20jU
2.4-Dimethylphenol UGIKG 430U 410U 150U 520i1}
Dimethylphthalate UGIKG 430{U 410{U 450jU 530{U
4,6-Dinitro-2-methylphenol UG/KG 10001 980{U 11001U 1200{U
2 4-Dinitraphenol UG/KG 1066{U] 980{UJ 1100{U] 1260110}
2.4-Dinitrotoluene UGIKG 4301U 410{U 450jU 5201U7
2.6-Dinitroteluene UGKG 430{U 410{U 450]U 52040
Fluoranthene UGIKG 2201} 410iU 100{1 1100
Fluorene UG/KG 4304U A10iU 150U S20{U
Hexachlorobenzene UG/KG 430{U 410{U 45010 $20{U
tiexachlorabutadiene UGAKG 43010 410[U 450{U 52010
Hexachlorocyclopertadiens HGKG 43010 4101U 450{U $204t
ttexachlotoethane UGKG 430{U 410t} 450{U 200U
Indeno{1,2,3-c d)pyrenc UGKG 61}} 410jU 450U 29041
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION {SOIL)

" (NAIN TILL SEEP 601

|

S11301 S11302 512361 513301
902-S11301 902-S11302 902-512301 902-S13301
A1601024.D REG | A1701025D REG | AlB01026.D REG | A0I0103L.D REG
6/20/94 6/20/94 6720194 6/20/24
Result Val Result Val Result Val Result Val

Semi-volstile Organics Units

Isophorone UGIKG 430{U 410jU 45010 520U
2-Methyinaphthalene UGG 43014 410U 4501 S20{U
2-Methylphenol UGKG 43014 410U 450U 52044
1-Methylphenol UGKG 43011 410141 45010 $20{U
N-Nitroso-di-n-propylamine UGG 430{U) 4101U) 4301 5201U
N-Nitrosodiphenylamine UGRG 430jU 4101U 4501U 520U
Naphthalene UGKG 430jU 4101U 4501U 520{U
2-Nitroaniline UGIKG 10001 980113 110011 12007V
3.Nitroamline KGO 100014 980U 11004 120004
4-Hifroaniline UGG 1606{U EE] {ia0{i 120011
Nitrobenzene TUGKG 43011 410U 45014 520{U
3-Nitrophenol UGG 4301U 416|U 450{U S201U
4-Nitrophenol UGKG 10004U 980U 11001 120014
2,2-oxybis{1-Chloropropanc) UGIKG 43010 410U 45014 5204
Pentachiorophenol UGKG 100010 980{U 110011 1200{U
Phenanthrene UGIKG 1oyl 41014 6141 340
Phenot UGIKG 430{U 4101U 45011 5201t
Pyrene UGKG 12011 410U 781 820

1,2 4-Trichlorobenzene UG/KG 43010 410{U 15011} 520{U
2,4,5-Trichlorophenol UG/KG 10001 580U 110010 120041
2,4.6-Trichlorophenol UGKG 43010 41010 45011} S2044
Tentatively ldentified Compounds 19 16 34 30




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

25 AIN THLL SEEF 601 I I
& & $11301 STi302 $12301 §13361
g e ) 913-§11381 §62-511301 501-12301 997-513301
P Biv.08 REG 36191.09 REG I6191-10 REG 36151517 REG
2 6710794 6120794 §710/4 6720/94
- Result Val Result Yal Result Val Result Val
bl
" Pesticides and FCHs inits -
& Aldin UGG 044U 8411U G4sjU LA
P alpha-BHIC UGIKG 0.44{U 0.411U §d6;U 1.HU
3 aipha-Chlordanc VK 64410 d.41{u G460 [X33)]
Aroclor 1232 UOKG 86U 8iU 8.9t} 00U
Aroclor-1016 UGKG 861U 81U 8910 7010
Arotlor-1221 UGKG 171U 16]U 1810 £210
Asocior-1242 UGIKG 861U §U 8510 3610
Aroclor-1248 UGKG 85{U [318] 8.9iU 2014
Avocior- 1354 UGRG §4iU 30 89| 36|
Aroclor-1260 UGG 861U 3{1] 861U 20U
o theta-BIC TGRS 0.44]U 041U 67811 )]
G 14°DDD TORG o861 EHY 6.8811 31
. 4 4-DDE UGIRG 0,860 88U 08511 318
= 4 4DBIT “UGRG 0.8610 X3 EHY B
S dela.DIIE UGG L] GATHT 046147 g
g8 Dickrin GGIRG .8610 00 0351 3
g = Endosulian 1 TGRG 0430 cail BRI i
VY Endosulfan 11 UGG 084}t ] TR 891U 3
b=t & Endosulfan Sulfale UGIRG 0.86{U 68U 68914 24
) Eadrin UGIRG 0.86{U X3 0.851(1 310
g Endrin Aldehyde UGG 0.8610 6.81U 68910 i}
E Endrin Ketone UGIRG 0.46]0 8|0 5.8910 3
=3 gamma-BHC (Lindane) UGHKG 0.4411) 041l GABIL L
2 gamma-Chlordane UGG 04411 0411 04610 i1
Heptachior UKG 0.441U GAL{U 3.46{U L
{lepiachlor Epoxide UGIKG 0.44{0) 04110 6,460 Ty
pp-Methoxychior UG/RG 441U 41U 461U 11U
Toxaphene UGKG 44{U 41U 451U 1161U
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL)

MAIN THLL SEEP 601 ]
S11301 S11302 S12301 S13301
902-S1130¢ 902-S11302 902-S12301 902-S13301
3618908 REG 3618909 REG 3618910 RECG 3618911 REG
620194 6/20/94 6720194 62094
Result Vail Resoll Val Result Val Hesult Val
inorganies Units
Aluminum MG/KG 5650 13300 3800 12000
Antimony MG/KG 0.81|R 0.76{R 0.84]R 0.97|R
Arsenic MOGIKG 4.6 1.2 4 49
Barium MG/KG 46.2 40.5 36.9 773
Deryllium MG/RG 0.34 0.68 0.24 0.67
Bismuth MGKG 51.7 50.3 49.2 443
Cadmium 0.6[U 0.56iU 0.62{1) 0.72|U
¢ ‘ 56200 8520011 14610017 83600 )
Clromiom MOGRG 99 156 118 L
Cobalt MGG 7.3 141 556 13.6
. |} 226 13.4 339
o 001100 ani{il (YT TV A {
BT D D711 AR T ¥ 5111
10.1 43 13 T
Magnesium MGKG 26500 10600 53500
Manganese MG/KG 394 554 408
Mercury MGIKG 0.13{U 0.12{U 028
Nickel MGKG 12.9 298 17
Potassium MG/IKG 1620 3760 1120
Selenium MKG 0.52]\) 4.91} 0,541 0.62|U}
Silver MG/KG 131U 121U 131U i5iU
Sodium MGKG 494U 46110 512jU 591U
Thallium MG/KG 0.941U 0.88]UJ 0.981U 11U
Vanadium MG/IKG 1111 1541 7.84) 17.40)
Zine MGIRG 35111 66.71] a9711§ 558}




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

g MAIN HILL SEEP 601 | {
3 § $11301 S11302 §12301 S13301
5 & 902-511301 502-§11302 902.§12301 902-513301
; 2 036215001 1SA REG]0362150012SA REG | 0)621500135A REG|03621500145A REG
] 6720794 672094 6720/94 672079
;-n Result Vai Result Val Result Vsl Result Val
=
v Anions Units
0?, Chioride MGG 597 622 pard 164
Iy Fluotide MG/KG 0.75 37 13 15
3 Nitrate/Nitrite {NOJNO2-N) MGKG i) 0.59{11} 0.641U] [§3)
Suifate TMGRG 61 157 336 783
$11301 S11302 Si2381 §13301
T 903811301 901811302 912-§12361 01§10
"""" REG BIGISO012SA REG 03621500138 REC 036215001484 HEG
6710/94 6730794 6R9A 613194
Result Val Result Vatl Result Val Resalt Vat
Miscellancous Units
Cation Exchange Capacity as Na | MEQ/100 78
PH {INITS 18T 8211 7441 7.3
Total Organic Carhon % 0,7975 [N (X 2
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL}

SSUAIN TTLL SEEP 601 I
) iz 7
T ETTECTI
036215001154 REG
6730794
Result Val

0 UOISIADY

wesfold ¥ “Weld punop

EXPLOSIVES Units
9 2-Amino-4,6-dinitrotoluene (¥ 217¢] D33
1.3-Dinitrobenzene UG/ 033111
2.4 -Dinitrotoluene UGIG 03311
2,6-Dinitrofoluene UG 0341
HMX UGG 291U
Nitrobenzene UGG 0.34{U)
PETN LGIG 130
UGG 13
UGG 685|101

. B B TE O B [

346 Trinitrotoluene UGG 0331t
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL)

MAIN HILL SEEP 601 ] ] ]
Sti301 Si11301 S12301 §13301
902-511301 902-511302 902-§12301 902-513301
3228675 REG 3118676 REG 3228671 REG 3228670 REG
34505 34508 34505 34505
Result URC Val Resuly UNC Val Resolt UNC Val Result UNC Val

Radielogical Units
Am.241 PCVG 0.0575| NA 1] 0.114] NA U 0.08511 NA U G.111] NA u
8i-207 PCVG DO1S8| NA U 00222 NA ] 0.0123| NA [1] 0.0283| NA 1]
Ri-210m PCIIG 0.0161] NA U 0.0247] NA 1] 0.0257] NA U 0.0331] NA 1]
Co-60 PCIG 0.0214] NA U 0.0298] NA ] 0.0289] NA U 0.0364] NA ]
Cs-137 PCIIG 6.0509] 0.0158 0.0263] NA U 6.0716]" 0012 0.309] 00381
K4 PCIG 3.1 1.44 231 25 128 147 76.6 783
Pu-238 PCVG 6.941 a.12 0.565] 0.0968}] 134 0.163 0267 0.0498
Pu-2397240 PCIG §.0077] 0.00574 0.00532] NA ] 0.00638] NA i 0.00643]  D.0038
Py-242 PCIG | 0.00256] 0.00297 0.60532| NA (1] 0.004321  0.0039 0.00944| NA ]
Ra-226 PG 1.43 G.401 144 0.619 1.31 0.583 757 0.821
§1.90 PCIG 0.415} NA U 0.549{ NA U U433 0.3417 0.583 0.286
Th-228 PCIG 041| 0.0816 0.649]  0.117 0.45|  0.0927 0.998 0,156
Th-230 PCING 0.696f 0.119 6.608 0.111 0,725 0.126 0823 0.134
Th-132 PCIG 6497 00932 G.688]  0.122 G457 00912 0,857 §.143
Tritium PCIG 03241 0.0699|R 0.43] 0.0758iR §7.4 0,621 32 1.06
U234 PCIG 0.61 0.126 0.837 6.15 0.828 6.151 T47170.344
11-235 PCUG 00243] 0.0201 00482 {ND 1] 002221 00183 0.08941 00424
U-238 PCIG 0365 0119 08 0.145 6652 G128 0.506 6.17

RADIOCHEMICAL ANALYS]S
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION {SOIL)

> MAIN 1LY SEEP 601 ] i
521301 S21302 5212101 $23301
902-S211301 902-521302 962-521301 902-§23304
H4479.D REG H4480.D REG 114481.D REG 114481.0 REG
6/25/94 6/21/94 61217194 © 6194
Result ¥al Result Val Resulft Val Result VYal

Valatile Organles Units
Acetone UGKG 451U 561 34jU 1471
Acclonitrile UGIKG 1351t 126{U 1331 1451U
Acryloniteite UGKG 1351U 126jU 13330 411
Benzene UGRG 1114 131U i3y 1410
Bromodichioromethane UG/KG 141U $3y inu 14U
Bromoform UGKG 14U 131U 13y 141U
Dromomethane UWKG 141U 13 [E] 141}
2-Butanone LI G 12j} 91 74 141
Carbon Disulfide UGIKG F4ju 13U 13U 141U
Catbon Tetrachloride UGKG 14{U 13U 13U 14l
Chioiobenzene UGKG 1414 131U 13ju 14U
Chiorodibromomethane UG/ARG 14iU 131U i3 141y
Chloroethone UGIKG iy 1310 13U 1414
Chioroform UGG 141U 13U 13U iU
Chioromethanc UGKG 4l 13y 1310 14U
t,1-Dichloroethane UGG 141U (LY 131U 14iU
1,2-Dichloroethane UGIKO 141U 1314 13U 14}
1, 1-BDichloroethene UGKG 14U 131U 13U 14U
{,2-Dichlarocthens UGKG Piiit] 2514 21U 2914
1.2-Dichloropropane UGIKG 141U 131U i1 HWiU
¢is-1,3-Dichloropropene UG/KG 4] 13iU [ 141U
teans-1,3-Dichloropropenc UGG |~ 14]U 131U (&Y 14
i,2-Dicthylbenzene UGKG MU 25U 2 U
Cihylbenzene TUGIRG. (0 1310 (B i4i0
Hexane UGKG tHY 1315 13 e
2-}iexanone UGG 14jU 130 i3id Ehl
{odomethane UGG 1Y) 131U 1314y 41U
4-Methyl-2-pentanone UGG 141U F31] 13U 141U
Methylene Chloride UGIRG 14y 1314 $31U 143U
Styrene UGRG t4{u 134 1311 141U
11,2, 2-Tetrachlotocthane UGKG 14{u 131U 1314 14U
Tewachloroethene UGHKG | 141U 13U 13U 14l
Toluere UGKG 1414 24 131U 14U
1.1 - Trichloroethane UG/KG 141U 131y 131U 14ju
1,1,2-Trichloroethans UGKG 141U 131y 131U [
‘Frichloroethene UGKG 144 U (B3 14U
Trchlorotrifluorocthane UGIKG 1410 131y 134 141U
Vinyl Acetste UG/KG (K1Y 13U 13U 141U
Vinyl Chionde UGG [E3i8] 14U 13 14U
Xylene, Total UOEKG 21U 34 THU 290
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION {SOIL)

MAIN HILL SEEP 602

|

S21301 $11302 S22301 $23301
902-S21301 902.521302 902-§12301 902-S23301
A0201032.D REG | A050103S.D REG | A0601036.D REG | A0701037.D REG
6/21/94 6/25/94 6/21/9% 621794
Result Val Result Val Result Val Result Yal

Seti-valatite Organics Units
Acenaphthene UGIKG 4501U 42014 440]U 480U
Acenaphthylene UG/KG 450{U 4201V 440|U 480{U
Anthracene UGIKG 450|U 4201U 440{U 480{U
Benzo{a)anthracene UGIKG 45010 420{U 44014 480fU
Benzo(ajpyrene UGIKG 4s50iu 420{0 44010 48011
fenzo(bifiuoranthene GiRG 4561U 42011 430{U 4800
Benzolg b perylene UGIKG 450U §30{li 430|0 380jU
Benzo(k)fluoranthene UGIKG 450{U 420U 440U 504}
Renzoie Acid UG/KG 2200{U 21001U 2200{U 6811
Benzyl Alcohol UGG 450{U 420{U 440U 480{U
2-Benzyl-4-Chlorophenol UGIKG 110}} 420]U 440U 48011
bis{2-Chlorocthoxy)methane UG/KG 450{U 42011 4401 480U
bis(2-Chloroethyl)ether UGIKG 450U 420{U 440U 480{U
bis(2- Etliylhexyljphthaiate UGIKG 450 430U 0|0 a80|1j
4-Dromophenyl-phenylether UG §30]U 43810 4450 48010
Butylbenzylphthalate UGIKG 450{U 420{U 44014 48014
Corbarole UGKG 450U 42014 4401t) 48010
4.Chloro-3-methylphenol UG/KG 450jU 420{U 44010 480{U
4-Chloroaniline UG/KG 450{U 420{U 440JU 480jU
2-Chloronaphthalene HGIRG 4501U 420{U 44011} 480{U
2.Chlorophenal  UGIKG 45014 42010 440j0 4§9 %
'i-'s:'l_ﬁmﬂphcn)‘l-phcnylclhcr ~UGIKG 45014 420U Hoy 4801l
Chrysene DBOGKG 450U 42034 4401 T
Di-n-butylphihalate “UGIKG 450]U 43010 49010 486U
Di-n-netylphthalate TUGIKG 450{0 420{U 140U wOUTTTTT
Dibenzo(a,hlanthracene HGIKG 450{U) 42010 44015 380(U
Dibenzofuran UGIKG 45014 420U 44010 A80{U
1,2-Dichlorobenzene UGKG 450U 420{U 44010 480{U
1,3-Dichlorobenzene UGIKG 450{U 42010 440U 480U
1,4-Dichlorobenzene UGIKG 450{U 420U 440{U 480{U
3,3'-Dichlorobenzidine UGIKG 450U 4201U 401U 480{U
2,4-Dichlarophenol UG/KG 4501U 42010 4401U 4801U
Diethylphthalate UGKG 450|U 420{U 440{U 480{L)
2 4-Dimethylphenol UGKRG 4501 420{U 440{U 480U
Dimethylphthalate UG/KG 450{ 420jU 440{U 4801U
4,6-Dinitro-2-methylphenol UGKG 110014 1000{U 110010 1200]U
2 4-Dinitrophenol UGKG 11004t 1000{U} 1100{U) 1200{U
2 4-Dinitrotoluene UGIKG 4501 4201 440jul 480111
1 6-Dinitrotohene UGIKG 450{U 12010 aaniy 4801
Fluoranthene UGIKG 450{U 42010 6! i 12043
Fluorene UGIKG 430{t) 420;U 44041 48041
Hexachlorobenzene UGIKG 45010 420{U 440U 48011
Hexachlorohutadiene UGKG 4501t 420U 44010 480U
Hexachlotocyclopentadiene UKG 4301U 420U 44011 48010
Hexachlotoethang UGKG 450{U 42014 440{U 48010
Indeno(1,2,3-c,d}pyrenc UGKG 450U 4301U 44014 480U

| Shadnbe
------------------




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

& § #” |MAIN HILL SEEP 602 ] I i
Z 3 $1130% 521302 S12301 s23301
g : 901.§21301 $02-511302 502-522301 902-§13301
o AD201032.D REG | A0S01035.0 REG | AQ601036.D REG | AGI01037.0 REG
B .. &21794 611794 621794 6121794
(;3 Result Val Result Val Result Val Hesult Val
-;? Semi-volatile Organics Units
0& isophorone UG/RG 4501U 4201 4401t 48011
5 2-Methyinaphihalene UGRG 45010 42010 445101 48011
T Kiethyiphenol UGKG 450100 430{U 44811 4801t
4-Methylphenol UGG 1501U 426{U) 446t 480t}
N-HNitrosa-di-n-propylamine UGIRG 45010 420iU 440U 480141
N-Nitrosodiphenylamine UGRG 45810 420{U 33Bi0 480{1)
Naphihalene UGG 43611 42011 44610 ARG
L. Hitroanitine TUGEG 1166{U 100611 110011 1200]U
3-Nitroaniline UGKG 110810 10061U 1100{U 120814
4-Nitroaniline UGG itao(U 166010 1160{U 1300{U
e} Nitrobenzens VGG 450{U 42010 44G{U 48011}
G 3 Nitrophenol UGG 450{U 4360 33610 48011
. 4 Nitrophenol (GRG 110010 100610 110010 120041
8 2 F.oxyhis(1-Chloropropanc} GGG 430U 42614 490417 480U
el 4 Pentachlorophenol UGIKG FHI0U 1000 U 110010 120814
g g henanthrene “iGKG A5n|U 430111 436{0 01U
& o Phenol UGIRG 45011 a0[U 44611 48010
<2 g Fyrene GG 430}00 4301 a3ji 82
e 1,2.4-Trichlorobenzene UKG 43501U 42041 44014 4801t}
) 3.4.5-Trichlorophenol UGIKG 110610 1006011 11060 1260
2 2.4,6- Trichlorophenat UGIRG 450111 A20{U 444U 48010
zg‘ Tentatively ldentified Compounds b i 36 30
H

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

MAIN HILL SEEP 602 { -
S11301 §21302 S22301 $13301
202-521301 902-S21302 902-822301 902-823301
36191-12 REG 36191-13 REG 36191-14 REG 36191-15 REG
6121194 6721194 6/2194 6121194
Result Val Result Val Result Val Result Val

Pesticides and PCBs Unity
Aldrin UGKG 0.46{1) 0.431U 04514 042U
alpha-BHC UGIKG 0.46jU 043U 04514 049U
alpha-Chiordane UGIKG 04611 0.431U 0.45]1 04910
Araclor 1232 UGIKG 891U 841 8811 9510
Araclot- 1016 _UGKG 89U 8.4il) 8.8l 9,514
Aroclor-1221 UGRG 18U 1210 18{U 12{u
Arpclor-1242 UGIKG 89U 8.4iU 8.81U 251U
Aroclor-1248 UGKG 891U 841U 8.8{L1 9.5{U
Aroclor-1254 UGIKG 89{U 8.4{U 8.8{U 9.5310
Aroclor-1260 LG/RG BOIU 8.41U R8iU 251U
beta-BHC UGIKG 0314 04314 0451 04910
4,4-DDD UGKG 0591l 0.841U 0.881U 6.9510
44.0DE UGG 0.89;U 0.841U .8811 0.95{U
4,4-DDT UGKG 0.80{U 0.841U .88 0.95]U
deha-BIIC UGG 04611 043{U 0.451U 04910
Dicldrin UGKG 0.89{U 0.84|U 0.881U 0.95|U
Endosulfan 1 UG/RO 0.46}U 0.431U 0.451U 049U
Endosulfan 11 UGARG 0.89{U 0841 0.881113 09513
Endosulfan Suifate UGKG 0.89]U 0.84:1) 083U a.951u
Endrin UGIKG 0.85{U 0.84{U 0.88i1 09510
Endrin Aldehyde UGIKG 4.85]u 6831l T8I0 6935110
Endrin Ketone UGIKG 0.89|U 0.841U 0,881 0.951U
gamma-BHC (Lindane) UGHKG 0.46{U 04311 [iXE1N 04911
gamma-Chiordane UGRG 0.461U 04314 0.451U 0.491U
Heptachlor UGKG 0.26{) 0.43{U 04511 049U
Heptachlor Epoxide UGIKG 046U 0.431U 0.4510 44910
p.p-Methoxychlor UGG 461U 4314 451 491U
Toxaphene UG/KG 461U 431U 431U 491U
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SO1L)

MAIN IHLLSEEP 602 i ]
§71301 $21301 §72361 $13301
902-511301 902-511301 902.512301 902.823301
3618911 REG 1618913 REG 3418914 REG 3618915 REG
62194 §721794 6721794 §11794
Result Val Resull Val Result Vai Result ¥al
Inarganics Units
Aluminum MGKG 17300 20700 16300 13460
Antimony MGKQ 0.84{R 09I 083K 0311
AfSEﬂiC MQ{}_(»('_:* b4 10.4 kX 12.3
farinm NIVRG 1A 101 378 758
feryium MGG 09 i 0.92 0,74
fismuth MGG 463 513 3§33 367
Cadmium MGG 867iU 0.58]U aatjl §671T
Calcium MOKG 407061 433811 8360911 $770611
Chromiem MGG 23 26.4 213 plik:]
Cobalt MGIKG 155 17.% i 134
Copper MGKG 258 6.7 731 285
Cyanide MGIKG Y 8.01 U o.01{U 6011
lron MOKG 17600 38800 31805 30060
Lead MG/KG (X 15.2 121 19.7
Magnesium MGKG 7360 5770 §140 12100
Manganese MG/KG 1180 1060 182 570
Mercury MOK 0.141U 013U RELY 0.14]U
Nickel MGIKG 333 374 343 776
Potassivm MGHRG 1750 2808 3430 2050
Selenium MGRG 0.54 117 31N 83 0381107
TMGKG T3l 1210 V31 VAU
MOKG 725 752 7ib 947
TRIGARG 893 asijt 896111 it
3234 35813 3ia TTUTRE
65147 8913 6311 g Al




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

7= MAIN IILL SEEP 601 I ] i
5 g §21301 §11302 §32301 $13361
g B 902-521361 901-521302 901-S22301 901.523301
o 03621500155A REG | 03621500165A REG | 0362150017SA REG | 036215001854 REG
2 [T 611794 - 6711794 6721794
m Resuit Val Result | . Val Result Val Result Val
el
¥ Anions tnits
B Chioride MGG 180 533 1K 77
8 Fluoride MOIKG A i3 i3 33
3 Nitrate/Ninie (NOVNOIN) | MG/KG T68[07 063|07 068|0 738
Sulfate MG/KG 373 R 157 §71 33
$21301 $11302 §22301 $23301
502-S11301 902-521301 501-512301 901-523301
03621500155A REG | 03621500165A REG | 03621500175A REG | 03621500185A REG
$21R4 6731794 6721794 621794
e Result Val Reanlt | - Val Result Val Result Yal
< . .
» Miscellaneous _Units P
¥ Cation Exchange Capacity 8s Na_| MEQ/100 I ) o
- e PIt UNITS 751 XA} 7] Y X1t
g: 3 Total Organic Carbon 7 (XI5 E LELH o313 1773
3¢
—
v 2
2 :
wa
£
=,
=
=
T
0
€«
[1:]
©
[3%)




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

f@:§
(:? = ¥ RTAIN TITLL SEEP 601
3 g ) . $21301
g =3 902-82130t
o 2 036215001554 REG
] . 6A1RA
'gg Result Val
e} EXPLOSIVES i Units-
3 2-Amino-4,6-dinitrotolucne b UGG - 03411
05 1 3-Dinitiobenzene . UGG |- 0.34{U)
3 3 4 Dinitrotoluene UGG 034U
2.6-Dinttrotoluene Iy 1 UGG 0.35{U)
HMX : UGG Jiul
Nitrobenzene UGG 035118
PETN UGG 1414}
jRDX UGG 141U
TETRYL, UGG . 0.88{U3
1.3,5-Trinitrobenzene UGG 0.341U
2.4 6-Trinitrotoluene UGG | 0.341u)
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SO0iL)

MAIN IHLL SEEP 602 ] ]
S1130 . $11301 $12301 $23101
902-521301 902-§21302 961513301 902-523301
3128663 REG 3128664 REG 3228665 REG 3118666 REG
34506 34506 5 34506 34506
Result UNC Yal Result UNC Vsl Result UNC Val Result UNC Val

Radiologicat Units
Am-241 PCUG 01121 NA u 0.169] NA U 0.183] NA ] 0.115] NA U
i3-207 — PCHG 0.0269] NA i 0.0675] NA U 0.0682| NA 1] 0.0274] NA 1]
B2, TTRCTG §.0204| NA 1] 0072{ NA U 0.0655| HA 1] 0.0306] NA U
Co-60 PCUG 0.0345] NA ] 0.089{ NA ] 0.101} NA 1] 0.0402} NA u
Cs-137 PCUG 0.115| 00319 0.07651 NA 1] 0.363{ 00755 0.32 6.046
K-40 PCUG 268 279 285 3.53 316 3.6% 29.4 311
Pu-238 PCUG 0.784] 00488 0.154 0.038 0.501] 00675 0384 6.09211
Pu-2397240 PCUG | 0.00809| NA U 6.0128| NA U 0.00866] NA U 0.0156] 0.0101{]
Pu-242 PCUG | 0.00808] NA U 0.0128] NA 1] 0.00288] 0.00280 0.00423] NA U}
Ra-226 PCIHG 749 0.7 1.28] NA U 1.06] NA 1] 73 0,768
§r-90 PCUG 0.605] NA U 1.3% 0.339 13 0.8961] 0.735] NA [
Th-218 CIG 106 0.175 1.2 0.178 1.09 0.169 0.98% 0.152
Th-230 ° PCIG 1 0.166 1.36 0.198 0.866 0.13 1.03 §.157
Th-232 PCIG 1.01 0.166 107 0.163 1.05 0,163 0.844 0.135
Tritium PCIG 137 0.114 1.25]  0.0966 7420459 3.04 0.182
24 PCUG 0.963 0172 1.16]  0.203 0.793 0,153 0.819 0.145
1233 PCIG 0.035§ NA ij 0.0575| NA U a0s)  0.0341 .06 06312
11238 PCIG 0.849 0.158 1.67 6.19 0827 0156 4.803 0.143

RADIOCHEMICAL ANALYSIS

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

MAIN HILL SEEP 608 i |
S51301 852304 §53301
901851301 902-552301 902-853301
H4S02.D REG 1145010 REG H4504.D REG
67121194 6712094 6732194
Result Val Ressly Val Result Val

Valatile Orgonics . Units

Acetong HOKG 1541 1511 [ R34
Aceionitrile TUUGKRG 13410 52U 1381t
Acrylanitnile UG/KG 134j4 {5210 12810
flenzene UGKG 151U 15t 13U
Bromodichloromethane UGKG 151U 151U 131U
Bromoform UGKG 151U ISiu 1350
Rromomethane UUIKG 1514 151U 13U
2-futanone JUGKKG 1514 151 13{U
Carbon Disulfide UGG 151U 151U 1314
Carbon Tetraehloride UG/KG 15]U 1514 131U
Chiorobenzene UG/RG 1510 15U 131U
Chiotadibremomethane UKG 151U S 13iU
Clhiloroethane UG/RG 1514 151y 13il
Chlorofarm UGIRG 15iU 15U 13U
Chioromethane VKRG | 1513 (2 [y
1 1-Dichloethane UGING 1510 154 13H1
1,2-Drchloroethane UG/ARG 15{U 15§ 131U
1, I-Dichlorocthene LUGRG 15t 15(t) 131
i 2-Dichlowoethene UGRG 31U 36U 6i0
1.2-Dichisropropane UGKG 151U 151U 130
ci3-1,3-Dichiotopropens UGKG 151U 151l 1311
trans-1,3-Dichloropropenc VKGO 51U 151U 13y
1,2.Diethyibenzene UGIKG 3ty 3014 36U
fihylbenzene UGRG 15iU 151 1310
Hexane UGKG 151U 15U 13U
Z-Hexanone UGKG 15U 151U 131U
fodomethane UGKG 151U §51U 131U
4-Methyl-2-pentanore UGIKG 151U 151U 1310
Methylene Chioride UGKG 1514 151U 131U
Styrene UGKG {10 151U 13U
11,2, 2 Peuachlomethone HKG 15 151 1y
Tetrachloroethens UGRG 151U 1314 1340
Toluene LGRG 15iU §51U 131U
11 Trehlorocthane LGIRG 181U 15§14 1314
1.1 2-Trichloroethune DGRG 1511 131 13
Trichloroethene BGRG 1510 i3] i3
Frichloretrifiuorocthane UGG 1510 15U 1317
Vinyl Acetste LHGARG 154 151U 134
Vinyl Chioride UGIKG 15U 1$iu [}
Xylene, Toal UGHKG U U 2611




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

&z RIAIN HILL SEEP 605
& 5 §51301 $32301 §53301
ga 902-551301 902-552301 902-553301
o5 A0601155.D REG | A0701156.D REG | AO801157.D REG
2 6722754 6112793 6113791
m Result Val Resuit Val Result Val
=
ay Semi-volatile Organics " inits
A Acenaphihens UERG H 5001 43010
o Acenaphthylene UGKG 510U 500(U 41014
2 Anihracene UGiKG 516{U 500|0 i30]
Henzo(ajenthracene * UGHKG 150} 150}) 781}
fienzo{a)pyrene UGIKG 1801 i70]] 50}]
Benzof{b){luoranthene UGKG 300} 180}) 87{}
Benzolg bi)perylene UGKG 11043 " 100)] 533
Nenzo{k}fiuoranthene UGIKG 510{U 1801} 1104}
Tlenzoic Acid 1 uaKaG 2300{U $5]7 48]
Benzyl Alcohol UGKG 510{U 001U 4301
o 2-Benzyl-4-Chlorophenol UGIRG Sioi S0l 430111
S bis(2-Chloroethoxy)methane [ S0l 50014 430{U
: bis{2-Chioroethyl)ether UGIRG stojuy 300{U 43041
z bis(2-Ethylhexyliphthalate UKG 51040 69 430}
m g Tidromophenyl-phenylether . | UGIRG | .. 310]U 3601 43010
o3 Butythenzylphthialate HGIKG 5io 3] 500]U 1}9 U .
E - Carbazole {IGIKG 5ioji $60}U 33bji
< g 4-Chloro-3-methylphenol UGIRG S10{U 50010 43014
s w 4-Chlorganiline UGIRG stojl 001U 43014
) 2-Chloronaphthaienc BG/KG sioju 506U 43010
a 2-Chlorophenol UGRG stoly 500{U 4301
rg- 4-Chlotophenyl-phenylether UG/KG S10iu 001U 430{U
8 Chrysene UGIKG 26011 240() 130p)
g Di-n-butylphthalate UG/KG 5101U S00{U 4}9 U
Di-n-octylphthalate UGKG 101U S00{U 4301U
Dibenzo{a.h)anthracene UG/KG 510iU 50014 43011
Dibenzofuran UGIKG 5i0;U 500U 430{U
1,2-Dichlorobenzene UGKG 5101U 50010 43014
t.3-Dichlorobenzene UG/RG 510jU 5001U 430{U
1,4-Dichlorobenzene UG/KG 510{U 500U 43010
3,3"-Dichlorobenzidine UG/KG S10jU 001U 43010
2,4-Dichlarophenol UGIKG 5101U 50010 430{U
Dicthylphthalate UGIKG 5i6{U 500U 43014
24-Dimethylphenol UGIRG S1GiU 5001t 4304t
Dimethylphihalate TUGKG siofu 500{U 430]U
4,6-Dinitro-2-methylphenol UGIKG 120040 1200{U 1000{U
2.4-Dinitrophenol UG/KG 120011 12001t} 100014
2 4-Dinitrotoluene UGIRG S10{U 500U 430|0
2,6-Dinitrotoluene UGIKG 510iU 50010 430{U
Fluoranthene UGIKG 4404 420}} 001
Fluorene UGKG 510JU 500|U 36|U
T Hexachlurobenzene UG/KG 510jU 560 U 430{U
8 ficxachlorobutndiene UGG sio|i 500|U 300
o® Hexachlorocyclopentadiene UGKG S16{U S06{U 430{U
9 Hexachloroethane UG/KG s10|U 500U 430(0
Indeno(1,2,3-cd)pyrene UGKRG 991} 1004} S04
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL)

oz
&5 MAIN HILL SEEP 605
& 5 S51301 §52301 $51301
g j'; 902-S51301 902-552301 $02-553301
o5 AG601155.D0 REG | A0701156.0 REG | A0801157.D REG
& 612134 6/21/94 6/22/94
m Result Val Result Yal Result Val
ol
¥ Semi-volatile Organics Units
] isophorone WGRG s1011 300} A30{U
g 2-Methylnaphthalene UG/KG 5i6jU 00U 430{U
2-Methylphenol UGIKG s10/U 500{0 430U
4-Methyiphenol UGG si0]U 500{U 430{U
N-Nitroso-di-n-propylamine UG/KG S10jU 3001U 43011
N-Nitrosodiphenylamine UG/KG 510jU s00JU 436|U
Naphthalene UGIKG S10{U 506U EERY,
2-Nitroaniline UGKG 12001U 12001U 1000jU
3-Nitroaniline UG/KG 1200iU 1200{U 1000{U
4-Nivroaniline UGIKG 1700|U] 1200}{i1 1000 UT
o Nitrobenzene UGKG SiojU S001U 43011
S 2-Nitrophenol UGIKG S16{U 500U 43U
: 4-Nitsophenol UG/KG 1200{U0 13600 1600{U
"?5 22 axybis(1-Chioropropanc} | UGKG 51641 s001l) F30]1)
DE Pentachlorophenol _UGIKG 120010 120011 100011
o 2 Phenanthiene UGRG 3081 2401 93]
g o Fhenel CTIGRG $16)U 061U 436U
2 o Pyrene GG 2901 3500 1adlj
57 1.2.4.Tricilorobenzenc T UGKGT 310§ 3051 AT -
SF 3,45 Trichlorophenol UGG 1200{U 1200{U 1000]U i
g 2.3.6-Trichiorophenol I UGKG 5100 50617 430{U
= Tentatively ldentificd Compounds 30 30 30
2.
8

86 abed



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

?g Z AN TILL SEEF 603 I i ]
Z § S81301 §52301 $53301
g o 901-651301 501-§52301 902553301
o = 3643314 REG 36433-18 REG 36433-16 NEG
g s §1234 7114
- Hesult Val Resuit Val Resolt Vai
w0
g Pesticides and PCEs Units
a Aldein UGG i8] 10 5.8710
8 ipha-BIC UGIKG 18] 1] 5.87jU
3 aipha-Chiordans TGRG i[U iU 857 (U
Aroclor 1232 UGKG 20{U 20{U 171U
Atoclor-1016 UGIRG 201U 20{U 1710
Acoclor-1711 UGikG 41{U 40{U 131{7
Atoclor-1242 UGIKG 201U 7610 1710
Avoclor-1348 {IG/IKG 2610 701U i7{U
Arocior- 1754 UGKG 17}] 8411 1811
Aroclor-1260 UGIRG 70[U 2610 K
O bets-BHC UGKJ 1HuU Hu 0.87|U
G 400D UGRG F1(8) 77 KLY
- 34-DDE UGIKG 1611 {0 171
g 43°00T {iGiKG 20 2| i3
il deita-BIC UGKG 1o iU 0.871U
] Dietdrin UGG i 30 NIt
g o Endosalian | UGHG P iU Gu3li
& e tindosulian Il UGKG 7107 71§ (%} 11]
37 Endosutfan Sulfate UGIKG 2{U iU 1710
S5 Endrin UWRG 2 210 17y
8 Endrin Aldehyde UGKG U 30 17}
o Endrin Ketone UGKG 2[uU 211 171U
=3 gamma-BHC (Lindane) LG/KG 1ju HU 0.871U
8 gamma-Chlordane UGiKG 1iu HU 0.871U
Heptachlor UG/KG 1y 1l 0.87/U
Heptachior Epoxide UGIKG 130 1ju 0.87|1U
p.p-Methoxychlor UGIKG 10iU}) 10|U) 8.71U4
Toxaphene UG/KG 100{U 100{U 87jU




0 UOISIADY

¢661 Amnigay

00} abed

wessoid ¥ wed punop

uonednsaau} spog [euoiday '6nO

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

MAIN HHLL SEEP 605

[

§51301 $52301 $53301
902-851301 902-552301 902-§53301
1643514 REG 3643515 REG 3643516 REG
622794 6722794 6721794
Result Val Resuit Val Resull Val

feaveriic ity SRV SRS DURNUNN SRS DRSRURT I
Aluminum MGKG 9450 4910 3340
Antimeny MGIKG 0,96|R 0.93IR 0.791R
Arsenic MUORG 9 7.9 0.8
Harium MOARG 206 5.4 3781
Beryllium MGIKG 0.6 0.23 0.22
Bismuth MG/KG 51.3 166 108
Cadmium MGIKG 2.5 1.3 1.9
Calcium MGKG | 114000(] 1830001 1290001]
Chrotnium MGG 529 204 6.7
Cobalt MGIKG 20.5 84 938
Copper MG/KG 55.7 35.5 45
Cyonide MGIRG 0.71|U 22 T3
fron MGIKG 77800 72000 148600
lead MG/KG 1100 1200 (313
Magnesium MOGKG 7630 50300 46000
Manganese MGIKG 2190 538 769
Mercury MGKG 0,15 0.15{U 013U
Nickel MG/KG 28 16.8 244
Potassium MG/KG 2200 981 677
Selcnium TMOVRG 0.62{U] o6[U SRV
Sifver MGG 51U 1410 24i0
Sodium MGIKG 8181 K3 VO 564 |U
Thallium MGIKG 11U L1U 0.92{0
Vanadium MGIKG 1.8 6.8 43
Zinc MG/KG i35 75.2 433




0 uoIstaay

weidold ¥ “weld punop

§661 Aseniqag
uonedussauy sjlos [euo1dy 610

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

MAIN HILL SEEP 605 |
S$51301 S§51301 $53301
» 902-S51301 902-852301 902-853301
REG 03643400165A REG | 0364340017SA REG
6122494 6122/94 6/22/94
Result Vai Result | Val Result Val
Anians Units
Chloride MOKG [£i 224 495
Fluoride MGKG p] 51 6.5
Nitrate/Nitrite {ROINO2-N) MG/KG 3.2 6 0.641U
Sulfate MGIKG 115 45.21 . 185
$51301 $52301 $53301
902551301 902.552301 902-853301
REG 036434001654 REG] 0364340017SA REG
6122794 6122194 6/22/94
Resuit Val Resuit . Val Result Val
Miscellancous Units
Cation Exchange Capacity as Na | MEQ/10D 15.4
i UNITS 7.84) 1.7 831
Total Organic Carbon %% 3.45 [N 1.825




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

%

® = .
g e MAINTIILL SEEP 605 I
23 §5130]
S 902-551301
=) 036434001554 REG
~ 6/22/94
%’ Result Val
3 EXPLOSIVES Units
| 2-Amino-4,6-dinitrotoluene UGG [
3 !E:Qinitmhcnzcnc UGG 0,381
2,4-Dinitrotoluene UGG 03814
2,6-Dinitrotoluene UGG 04U
HMX . UGG 14U
Nitrobenzene UGIG 0.4}U
PETN UG/G 151U
RDX uG/G 1.51U
TETRYL UGG U
1,3,5-Trinitrobenzene UGG 0.381U
g 2.4 6-Trinitrotoluene UGIG 0.38]U
B
red
N
13
w
o
=
&
2
o
el
tn

uonednsaauj sjlos jTuot

Zo1 afed
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION {SOIL)

MAIN HILL SEEF 605 1 . ] i ]
S51301 $52301 §53301
901-§51 301 603552301 902-S53301
3129413 REG 3119414 REG 3229315 REG
34507 34507 34507
Result UNC Yal Result UNC Val Result UNC Val
Radiological Units
Am-241 PCIG 0118/ NA ] 0.0511] NA U 0.0812| NA 4]
11i-207 PCUG 4.0282| NA 1] 0.6144| NA ] 0.0167| NA 1]
0i-210m PCIG 0033 NA U 00149 NA U “0.0195| NA U
Co-60 rCVG 0.0347] NA 1] 0.019] NA ] 0.0226] NA 1]
Cs-137 PCIG 0516 0.07 0.183] 00303 0.115] 0024
K-40 PCIG 342 2.56 10.2 1.14 8135 0.95
Pu-238 PCIG 0.533| 0.08356 0.28] 0.0671]7 0.131|  0.0344
$4-2392240 PCIG 0,035 D.0161 0.0223 0.016]7 G.0106] NA U
Pu.242 PCI/G | 0.00241|NA U 0.00755| NA V1] 0.0106] NA U
fta.276 FevG 1.79] 0.767 1.03 0.366 107 0.445
590 PCUG 0.693 0,768 04601 0.259|R 0.983| NA Ui
NiiSITR PCG 1.03 0.174 0,593 0.14117 0,372 0.0851

Th-230 PCIG 0.694 0.168 0.765 0.1641] 0,386 0118
Th.232 FCva 107007 0416 0.1151) 0.306] 0.0743
Thitium FCIG 10.3 0.306 2.1 0.331{U 8,34 0.235(U
{1334 PCIG 0.705]  0.135 0.813]  0.147 0.639] 0121
11235 PCIG 0.0373{ " 0.0241 0154 0.059 0.0677{ 0.0307
{i-238 | PCUG | 0805|0133 0585] ©0.11% 0572 o3|
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL)

MAIN HILL SEEP 606 I ] I
$61301 S61302 §62381 S61311 563301
501-561301 902-561302 $02-562301 902.561311 902.54330¢
[14486.0 REG 1144910 REG 114495.0 REG 14496.D REG 44970 REG
, 6/22/94 6711194 672194 06/2194bUPE 622194
Resuit Val Result ¥al Result Val Result Val Result ¥al
Velatile Organics Units
Acetane {iGikG 130 12l 16|l 70 14|
Acetonitrile BTG 12310 TigU 1551 6717 35{0
Actylonitrile - TIGIKG 1234 118{U 15911 1e7iU 13340
Tienzene GG 131 130 i6il) 13 tdju
Hromodichloromethane UGKG 12;U 13t 16{U 13U il
Bromoform UGIKG 12U $2{U 161U 171U 14{U
flromomethane UGIKG 121U} 121U 164U 17 iU 1410
3-Butanone UGIRG 12jU 121U I3 1710 IENT
Carbon Disulfide UGiKG 121t 1214 1610 17U i3l
Carban Teteachloride UGKG 121U 12U 31 1744 14117
Chlorpbenzene UKG §21U 121U i6lu 17U 141t
Chlorodibromomethane BOKG 12{U 12U 161t 17y 1411}
Chlorpethane LGRG 121U 124U 161U 1710 144U
Chloroform UOKG 1210 12{U “16:U 1710 1410
Chigromethane UGG 17U 12{U 161U 17 14U
1_i-Dichioroethane UGIKG 1310 (Fill] 6{U 1710 13j0
1.2-Dichioroethane UG/IKG 12{U 121U 16iU 17U MU
i.1-Dichlorocthene UGKG 12U i7ju 6|1 (1 i
i"2-Dichiotoethene RG 2510 ] 330 331 [T
i 2-Dichlaropropane GG 1210 12ju i8jl T3 14l )
cis-1,3-Dichloraprapens TUGIKG 12[U 13 i6{U T TR T
wans-1,3-Dichloropropene UGIKG 12}U 121U 161U EHY 14U
1,2-Dicihylbenzene UG/IRG 25110 24|00 331 33its P
Cihyibenzene UGKG 12{0 131i7 i6]i} 17U [
Hexane UGIRG 121U 12{U 161 70 14|U
2-Hexanone UGG 12iU 121l 16t 171U 14{u
fodomethane UG/RG t2il f2iU 1610 17iU 412
4-Methyl-2-pentanone UGG 1214 121U 161U 17:U 141U
Meihylenc Chiloride UGIKG 121 17jU 1611 17t L3{¢]
Styrene UGKG 1211 i2iu iglU i7{U [EHY]
1,1.2.2-Tetrachloroethane UGKG 12{U 12U 161U U [E1)]
Tetrachloroethene UG/IKG izit 12{U 1611 17ju U
Taluene UGIKG 13U 12]0 161U 17{U 413
1,1.1-Trichlorocthane VUGIKG 1210 2]U [ 17U 141U
1.1.3-Trichlaroethanc UGKG 1210 i2if 16l 171U i4)il
Trichloroethene HGIKG 1210 1310 i1 17 Mg
Frichloratriluorociione : U(},’}Sg} 12 12{U i{v [§] Ez U 53 1l
Vinyl Acetate TTTGRG 1210 1240 il [ ] L A C (T
Vinyl Chiaride HGRG 1241 1311 i6fil U X
Xylene, Total UGG 25iU 241U U 33y 271U
Tematively Identified Compounds i !




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

3= MAIN HILL SEEP 606 T
§~ g $61301 S61302 S62301 S62311 563301
o a 902-S61301 902-561302 902-S61301 901-S62311 901-863301
Z ; A0801139.0 REG | A0901140.D REG | AJOUII4LD REG | A1101142.D REG | A1201143.D REG
3 6/22/94 6/22/94 6/22094 06/22/94DUPE 6/22/94
= Result Vsl Result Val Result Vsl Result Val Resalt Vai
x
T Semi-volatile Organicy Unity
8 Acenaphthene UGG 310)0 3500 530U 55000 A
B Acenaphthylene UGG 4101U 39014 53011 5504 4501
E Anthracene UGIKG 41010 39010 s3oju 550]U 43010
Benzo(a)anthracene UGRG 410{U 3901U 13041 §5G1U 450{U
Blenzo{a)pyrene UGKG 410U 39014 1504} 55010 491
Benzo(b)fluotanthene UG/RG 410{U 390{U 1401} $S0{U $54)
Benzo{g h.ilperylene UGKG 410{U 390{U 931 55014 45010
Renzo(k)Mluoranthene UGG 41010 39014 53010 SSoju 46{J
enzoic Acid UG/KG 2000{U 190010 71 5611 48(j
Benzyl Alcchal UGRG 41010 390U 530{U 550U 45014
o 2-Benzyl-4-Chlorophenol UG/KKG 410{U 390{U 530U $50§0 45014
< bis{2-Chlorocthoxy)methane UG/IKG 410{U 39014 530{U 550U 450{U
o bis(2-Chloroethyl)ether UGIKG 410{U 39010 $301U 5S0jU 450{U
? bis(2-Ethythexyl)phthalate UG/KRG 410{U) 390{UJ 530{U) 501U 4301U)
- B 4-Nromophenyl-phenylether UGIKG 410{U 390jU 530{u 550U 450U
g § utylbenzyliphihalate UGG 116{U 396|0 3360 53011 ELy]
g = Carbazole UGG | 410|u 390(0 53810 55011 o
3 o 1-Chlnro-3-methylphenut LRG| 410U 39010 S30HU 55041 45014
3 4-Chlotaaniline CUGRG I B L Y L -
3 =y 2.Chloronaphthalenc UWKG 410{U 15040 53040 Ss0{U 450 U
{:a 2-Chiorophenol UGIKG 41010 390U 301U 550{U 4501
= 4-Chlorophenyl-phenylether _UGKG |~ 410iU 390U 530{U $SO{U 150{U
g' Chrysene UGIKG 410jU 301U 2!(_) ) 561] 6! }
g i%-n-butyiphthalate UGIKG 410|0 39011 33010 330{U 450
Di-n-octylphthalate UG/KG 410U 390{U 530U 5S04 45011
Dibenzo(s,h}anthracene UGIKG 410{0 35014 s3oiu $50{1) 45040
Dibenzofuran UGKG 410{U 390/U $30{U 5501U 450{U
1,2-Dichlorobenzene UGIRG 410U 390{U 530{U 550U 450{U
1,3-Dichlorobenzene UGKG 410jU 390jU sjoiu 5501 450{U
i.4-Dichlorobenzene UGKKG 410jU 390(U 530{U 5501 450{U
1 3.Dichlorobenzidine UGKG 4101U 39010 530iU 5501U 4501U
2.4-Dichlorophenol UGG 41010 3%0{U s30jU SSOJU 450{U
Diethyiphthalate UGIKG 410JU 39014 $301U 550141 4?0 3]
2 4-Dimethylphenol UGIKG 4100 3900 336(0 330 KT T
Dimcthyiphthalate UGKG 416|{ 39010 530|0) 550} 430l
4.6-Dinitro-2-methylphenol TGRG 95011 94001 1360} 138011 1180/ii
2 3-Dinitrophenot UGG 9901} 93011 13004 1306l Hoolt
3 4-Dinitrotolucne UGRG 416/ 350411 330110 33010 3510
2 6-Dinitrotoluene UGIRG 4101U 390U bxiihe] $501U 450U
Fluoranthene UGING 410U 390U 3604} 91 104
Fluorene UGKG 110{U 390U $301U 5Soiti 45010
v {lexachlorobenzene UGG 410]U 390iU 530|U $S0{U 4501U
8 Hexachlorobutadicene UG/KG 410|U 190{U $30{U 550{1) 4504
@ tiexachiorocyclopentadicne UG/RG 410JU 390{U 53010 550fU 450{U
8 {exachloroethane UG/KG 41010 390{U 530]U $50jU 450{U
o Indenof1,2.3-c.d)pyrene UGIKG 41014 390{U 9511 5501 450{U




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

m%

S RAIN TTILL SEEP 606 - I
vy 5 §61301. . . §61302 562301 S$62311 $63301
g : 902-561301 ¢ 902-S61302 902-562101 902-S62311 902-S63)01
= A0801139.D REG | AD901140.D REG | AI00H4LD REG | ANGHY4LD REG | A1201141D REG
??. 672294 P 6/22/94 6/22/94 "06022/94DUPE 62194
m Result | . Val: Resuit | . Val Result Val Result Val Result Val
-
g Semi-volatile Organics Units St .
;8 Isophorone UGIKG 410U 3%0{U 53010 S501U 450{U
g I Meihyinaphtialene UGika 310{U 50|10 $36|U0 356} 35011
2-Methylphenol UGIKG 41010 . 390{U 33011 550{U 450{U
4-Mcthylphenol UG/KG 410iU .. 390jU 53041 550{U 450U
N-Nitroso-di-n-propylamine UG/IKG 410jU, 3901U 530|U 550U 4501U
N-Nitrosodiphenylami UGIKG 410{U 390{U 53010 550U 4501t}
Naphthalene UG/KG 4101U 390{U 530{U 5501U 45010
2-Nilroaniline UGKG 9901U. 940U 1300{U 13001U 11001
3-Nitroaniline UG/KG 990{U 940U 13004 13004U 110014
4-Nitroaniline UG/KG 990{U 940U 1300|U 1300{U 1100]U
() , Nitrobenzene UG/KG 410{U 390{U 530{U 550{U 450{U
% 2-Nitrophenol UG/IKG 4101U 390{U 5301U 5501U 450{U
M 4-Nitrophenol UG/KG 990{U 940{U 130010 1300{U 11001U
? 2,2'-oxybis{ | -Chloropropane) UG/KG 410{U . : 390{U 530U 550U 450jU
. ‘g- Pentachlorophenol UG/KO 996{U 940|U 1300{U 13001U 11001
g3 Phenanthrene "UGIKG_ L] (- 390(11 170]1 55010 a61]
g ;; Phenal UGIKG 410U 390{U 530jU 55010 45010
a o Pyrene UG/KG AiojU 350{U 2706} 7413 87)]
- 1,34 Trichlorobenzene UGIKG 4i0|0 35010 330U 53011 43610
25 1.3 3 Trichlorophenal UGKG 590U 540(0 13600 E 1100}
g 33 = TiiciTorophenat LE I )i S g i
"E' ‘Fentatively Identificd Compounds N l} -8 30 28 29
§.

g0} abed
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION {SOIL)

MAIN HILL SEEP 606 i [ ] ]

S61301 S61302 $62301 $62311 $63301

501-561301 901-561302 961-§61301 903-561311 961-563301
36433-64 REG 36433-05 REG 36433.06 REG 3643307 REG 36433-08 REG
613194 611754 6722794 06712/94DUPE 61174
Result | - Val Result | Vai Result Val Resuit Val Result Val

Pesticides and PCBs Uinity L N
Aldrin UGG 0.42(0 0.4;U 0.540 0.56{1) 046{0
alpha-BHC UGIKG 0.43|U 031U 0.54]1 561U 04610
aipha-Chiordane UGG | o4l 041U 0.5410 056} 0.6 ;
Aroclor 1132 GG g0 7810 b1 i) TS|
Araclos 1016 U0KG [AHY 780 1oyt i [ (.
Avoclor-1321 UGG i6{U 161 21 321 ViU
Aroclor-1242 UGIKG | 81fU - 7.8{U 10{U i1y 8510
Avoclor- 1248 UGG 81U TR 164U 111y 881U
Aroclor-1233 UGG 8.1]1 18{U 4511 5311 4,11
Ataclor- 1360 IG/KG 810 781U 190 110 EHY]
beia-BHC UGKG 0.4210 0410 05410 G.581U 0.46]U
44-DDD UGIKG 0810 0.78]U 11U 11U 0.89{U
44-DDE UGIKG 0.81]U 0.781U 11 i1 0.891U
4,4°DBT UGIRG 0.81|U 53810 il iU 6.89{0
delte-PIIC UGRG 6.47{0 5410 35410 0.5640 0.46100
Dieldrin UGKG 08110 5,980 [}3] 637 LI
tindosullan 1 UGG G.42|U 0.410 0.54{U 656(U 64611
Endosuifan 11 UGIKG (%] 0.7810] 110i T L0] 134
Endosulfan Sulfate UGIKG 0.81jU 0. 78111 U 11 68510
Endrin UGING 0.8140 0.78)0 iU 1i]0 6.8941)
fndrin Aldchyde UG/RA §.41|0 6,78}t i L 6.85{1J
Endrin Ketone UGG | 08110 0.78{U i ilg 0.8910
gamma-BHC {Lindanc) UGIKG 0.421U 041t 0.541U 05614 0.46{U
gomma-Chlordane UGIKG 9.42|0 8.4)U 6.54)U 56110 5.46{1)
Hepiachior UGIKG 6.43{0 0.4 0.5410 0.361U 04610
teptachior Epoxide (GG 6.42{0 04l0 0,540 0380 64610
p.p-Methoxychlor UGIRG 43 41Ul 5A41T] SB1UT 45{01
Toxaphene UGKG 424U 4011 $3iU 3610 4811)
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL)

MAIN IHLL SEEP 606 ] | |
§61301 S61303 $62301 S62311 §63301
902-561301 902-S61301 902-561301 902-S62311 9012-563301
3643504 REG 3643505 REG 3643506 REG 3643507 REG 3643508 REG
6111794 6/11194 6/12/94 06/22/93DUVE 6112794
Result Vol Result Val Result Val Result Val Result Yal
Inorganics Units
Aluminum MG/KG 11700 13660 17200 15400 16900
Antimany ) 0.761R 073|R 0991 1R 0 gHR
Arsenic 3.2 47 $3 6.7 53
Batium MGIKG 50.7 €0.6 143 126 133 o
Beryllium MGIKG 0.57 0.67 i 0.89 1
Bismuth MG/KG 45.1 393 513 50,1 50.9
Cadmium MGIKG 0.5V 0.541U 0.73{U 0.77{1) 0.62|U
Calcium MGG | 131000(] 1130001 34600(] 49200 20300(7
Chromium MG/RG 15.7 19 20.6 8.5 217
Cobait MGIKG 3.1 4.3 632 13.3 154
Copper MG/IRG 13.6 9.7 332 33 733
Cyanide MGIKG 0.62{U 0.59(U 08U 0.84}U 6.68/U
fron MGRG 37600 79300 37600 33800 38000
i.cad MGIKG 73 54 18.7 23 K
Magnesium MGIRG 7780 11300 €350 §110 60450 i
Manganese TMOKG 557 548 1450 1170 3
Mercury MGIKG 0130 0.12]U B.16{0 0.17}U R T
Nickel MTRG 317 b1 353 76.6 379
Potassium TR TSRS 3050 TRy T TUTEGR] T TTTTRARD
Selenium MGRG 0.45(U7 +310] X 667|171 03417
Sitver MGIRG 124U 11U T30 16U 1.3
Sodium MG/KG 466{U 346|0 B714] 9241 513{U
Thallium MG/KG 0.85]U 085iU 11U 121U 098U
Vanadium "MGIKG 128 14.6 233 20,7 233
Zine MGIKG 358 551 863 88.7 532




APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION {S0IL})

=
g = , MAIN 1L SEEP 606 I I I
z g 561301 ERLIng 562301 S62311 $63301
S % 901-561301 EpT46130F 902561301 501-863311 962-§61301
o5 REG DIGAIAN006SA REC | 0364300DTSA REG | DI6A3400085A HEG | DI6434000U8A REG
2 6112794 67332194 6721794 06 194DUPE 6723194
m Result Val Hesult Val Resalt Val Resuit Val Hesult Val
x
g’ Anions Vnits
q Chionide MGG T3 165 533 713 795
5 Floonide MGKG 74 23 4 T4 i
Nitrate/Nitrite (NOIINOZ-N) MGKG VA 0.59(0 ] 77 37
Suifaie MGG 61,7 991 134 g 33511
- $61301 $61303 §6230] $62311 §63301
o 501-561301 511561 302 91861301 T 901563301
WEG 6363340065 REG | 03643400075 A NEG | 030433000858 REGI 03603306 Vial
612194 6111194 /11194 DATDIDUPE | 6122794
o Result ¥l Hesult Val Resalt ¥ai Result Val Result
S
‘x Misceltaneous tinits 1
2 Cation Exchange Capacity as Na | MEQ/100 1.7
Y P UNITS 8.1 B3] 761 771 73
g 8 Total Organic Carbon % 0.2825 02U 2475 105 3.65
bod
3¢
2 -
2
54
@
i<}
3
(=
o
=
.
o
Q
®
PN
[
Ww




APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION {S0iL)

L
Xz P
2 57" IMAINTILL SEET 606 ]
g 3 561301
g 5 502-861301 -
[ ’g‘ (3643400058A REG
~ 6722/94
m Result Val
o)
. T s o
3 EXPLOSIVES Unity
| 2-Amino-4 S-dinittotoluene UGG 0311
5 i.3-Dinitrobenzene UGG 03i}U
2, 4-Dinitrotoluene UGG Q311U
2,6-Dinitrotoluene UGG 03211
HIMX UGG 271U
Nitrobenzene UGG 0.321U
PETN UGG 1.2{U
RDX UGG 1.21U
TETRYL UGG 0.R{U
1,3,5-Trinttrobenzene UGG 0.311U
2,4, 6-Trinitrotoluene UGG 031U
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL})

SIRTATN HITL SEEP 606

i

S61304 S61302 S62301 861311 $63301
e e 907-561301 901-561301 901-561301 901861311 901-S63301
o 3219416 REG 3119417 REG 3129018 REG NI REG JTBAIIREG
34507 34507 34507 06/2291DUTE TTTTRas0T
Result UNC Val Result UNC Vsl Result 1INC Val Resuolt UNC Val Result UNC Val

Radiologlcal Units

Am-241 PCUG 0.118] NA 1] 0.131 NA U G.118| NA 1] 6144 NA ] 0.136] MA U
8207 PCIG 00317 NA U 0.0343| NA U 0.0361] NA ] 60375 NA U 0.0343] NA U
i-210m PCUG 0.0357[ NA 1] 0.04] NA U 0.0404] NA ] 00418 NA U 6.0392| NA i
Co-60 PCLG 0.042] NA U 0.0448] NA U 0.0959| NA 1] 0.0465| NA 1] 6.0461] NA U
Cs-137 PCUG 0.03621 NA V] 0.0398] NA U 0119 00415 0.18[ 0.0475 0.186) 06,0171
) PCIG 771 25 32 3.44 303 3.39 341 31 343 366
Pu-238 PCIG 6121 00295 00793 00236 0.304] 00451 0200 0.0509 0213 00413
Pu-236/240 TRCIG T TU.00349 NA U’ 0.00833) NA i G NG TR { TR Teeesia T
Fy-242 PCUG | 0.00567] NA §] 0.00214] NA U 0.0131] NA U D.00584| NA U 0.60233{ NA U
R3.226 PCUG 0.775| NA ] 0.701| NA Y] 0.69{ NA U 73 G.943 766 0.983
§1-90 PCUG 247 0.696 0.505{ NA 1] 732 0.600 0974] NA U 338 0.675
Th-128 PCIG 122 0.201 1.03 0.189 1.13 0.19 1271 0.199 W3] 0.199
Th-236 PTG 0941 0.166 §.946 0.174 138 0.206 .06 0172 {33 6194
Th-232 PCIG 1.28 .20 107 0.189 113 o188 i3 0.18 i3 6.303
Tritium PCIG 366 1.37{U 318 0111 19 044 113 $.353 31 0.165
ti-332 PCIFG 0746  0.136 0.697 0.127 0677, 0123 0641 0117 0.885 G1s
U-238 PCUG 0.0433] 00246 0.0453| NA U 0.0477 0016 0.0305] NA U 00477 00346
1238 PCUG 0.783 0.14 6.778 0.138 0.9 0.152 1,858 0.145 0817 0.141

RADIOCHEMICAL ANALYSIS




0 uosIAay

661 Arnigag

11 abed

wesdosd Y 1Rl punogy

510§ [eu0iS3Y ‘610

HONE3NSIAY]

-

Anstuay)
[eIOUSD)

APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION {SQIL}

MAIN HILL SEEP 607

57130} S72304 5733681 573301
982-571301 982-S72304 902-873301 902.873311
H4505.0 REG H4506.D REG H4S51).D REA 114313, REG
6/12/94 672194 672204 6722
Rexlt Val Resuli Vai Resull Val Result VYal

Vaolatile Organics tinity
Acefone URG 12{t 12U i6 161U
Acelonitnile UGRG 12510 12014 i59 13931}
Acrylonitiile UGARG 1251 120[U 139 15210
Renzene UHRG £21U 210 6 161}
Bromodichloromeihane LGRG 12U 121 % 16315
romoform UGKG 121U 121U 16 16111
Bromomethane UGKG 12{u 12{U 18 16114
J.Hatantne UGKG 121U 121 16 161U
Carbon Disuifide HGARG 121U 12{U 16 165U
Carbon Tetrechloride UWKG 12U 121U i6 1614
Chlorobenzene UGIKG 121U 21U 16 161t
Chlorodibromomethane UGIKG 1210 121U 16 {61U
Chloroethane UGG 121U 1214 11 18{U
Chloroform UGKG 2ju 12U 16 16{U
Chioromethane UG/KG 121U U i HI
1,1-Dichloroethane UGHKG 121U 1234 16 161U
1,2-Dichlsroethane UG/RG 12{U 12U 16 161U
1,1-Dichloroethens LO/KG 121U 121 jé 161U
1.2-Dichloroethene LGIKG 25:0 241U 2 1234
1,2-Dichloropropane UGRG |~ 13 1211} 16 1611}
cis-1.J-Dichloropropene UGKG 121U 5] i5 16l
wrans-1,3-Dichloropopene UGG 134t 1311 16 1641
1. 2-Picthylbenzene TRVKGE 251U 241 12 3250
Eihiylbenzene LGRG 12{U i2{u 16 TSI
Hexane (KRG 12{U 121U 186 16ty
2-{{exanone LGIKG 123U 121U 16 1511}
lodomethane TGKG 1214 1210 & 16111
4-Methyl-2-pentanone LGIRG 12{U 121U 16 16§UJ
Methylene Chloride UOKG 12{U 121U 4 161
Styrene UGKG 121U 12t 16 163U}
1,1,2,2-Tetrachloroetbane LIGKG 12{4 121U 13 16:U)
Tetrachloroethene UGKG 121U 121U 6 1611
Toluene UGVKG 124 121U 16 16jU3
1,1, 1-Trichluroethane UGKG 121t 1214 16 181
'i,§,2~Trich§oroclhane VUOIKG 121U 12{U & 16jU
Trichloroethene UGIKG 12jU 411 i6 {ejl?
Trichlorotrifluomethane VGKG 1210 12U 16 16§
Vinyl Acetate UGG [P311] 121U 16 161
Vinyl Chleride UGIEG 1214 13U 16 it b
Kylene, Total UGG 2511 241U 32 30
Tematively Identified Compounds i




0 UOISIADY

wesdosg ¥I ueld pUnonw

$661 Areniqay
uone3NSaAU] S[I0S [EUCI3ay ‘SN0

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

NAIN HIL1, SEEP 607

- o 571301 S72501 R
903-871301 503-§73361 | S-S
ADYO1IS8.D REG | AI0DIIS9D REG | ATLO1I60.D REG
6722194 6723194 6/22/94
Result Val Ttesuit Val Result Val
Semi-volatile Organics Units
Acenaphthene UGKG 42010 400U iU
Accrophthylene UGWKG 42011} 400U pELHY
Anthracenc UG/KG 420{U 40014 301U
Benzo{a)anthracene UGIKG 46{1 400U {10})
Benzo(a)pyrene UG/KG 6211 40014 1501}
Benzo{b){luoranthene UGIRG 6311 40014 14611
Henzo(g hi)perylene UK G 42010 400} 83}
flenzolk Wluoranthens UGG Ry 40011 18041
Benzoic Acid UGG 000U 20004 314
lenzyl Alcohol “UGKG 420{U 40010 530U
2-Benzyl-4-Chlorophenol UG/RG 420U 400111 §30i14
bis{2-Chioroethoxy)methane UWKG 420{U 400U $301
bis{2-Chlorsethyhether UGKG 42010 400U $301U
bis(2-Ethylhexyl)phthalate UGIKG 11041 4004 30141
1-Bromophenyl-phenylether UGIKG 4201U 40014 $301U
Butylbenzyiphthalate UG/KG 4204 40010 5301
Catbazole UGKG 4200 40010 336iU
4-Chioro-3-methylphenol UG/KG 420iU 4001U 530U
4.Chloroaniline UGIKG 4201U 400{U $301U
2.Chlorenaphthalene UG/KG 4201U 40010 530U
2-Chlorophenol UGWKG 4201U 400{U s3pju
4-Chiotophenyl-phenylether UGKG 42011 400U 5301U
Chrysene UGIRG 881} 40014 2001}
Di-n-butylphihalate _UGIKG 42010 400{U) Sg(} t
Di-n-octylphthalate UG/KG 16011 40041 s3ojt)
Dibenzo(a hambracenc “UGIKG 301U 460]0 sl
nbenzofuran HGIRG 42014 400113 Sy
T2-Dichforobenzene UGRG EEIY G641 $36iU
1.3-Dichlorabenzene UGG 420{U 400111 330,
i 4-Dichlorohenzene UGRG 420{U 40014 S30U
3,3 Dichlorobenziding UG/RG 420U 40014 530iU
2 4-Dichigrophenol UGG 42014 4001 $30{U
Diethylphthalate VGAKG 42014 400{U s300U
2,4-Dimethylphenol VG/KG 4201U 001U 530U
Dimethylphthalate UGKG 4201U 400U 530U
4,6-Dinitro-2-methyiphenol UGKG 1000{U 960[U 130011
2,4-Dinitrophenol UGIKG 100010 9&0{L] 13003U
1.4-Dinitrotoluene UGIKG 42010 4001U $303U
2.6-Dinitrotolucne UGIKG 4201U 40011 5301U
Fluorsnthene UGIKG 1304 400{1 3404
Fluorene UGKG 420{U 40011 $30{U
fexachlorobenzene UGIKG 201U 40014 301U
ifexachlorobutadiene {GKG 420{0 408{U 530lU
!chachtgocydqgfggﬁgggw - UGIRG 42011 4001t s3oit
ifexachiarocthane HGKG 470{0 ooy s30i1)
indeno(1,2,3c,dpyrene | UGKG ax|u 400jU 881}




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

F § MAIN HILL SEEP 607 ] ] ]
54 £ 71304 §71304 §73301
& & 902-571304 901-S72301 902-573301
; ; N A0901158.D REG | AI001159.D REG | A1I01160.D REG
=] 6/21/94 6/12/94 6122194
Eﬂ Resslt Val Result Val Result Val
=
v Semi-volatile Organics Units
2 Isophorone UGIKG 42014 400{U 530]1)
2 2-Methylnaphthatene UG/KG 42014 40010 336i4
3 2 Methylphenol UGikG 430U A6010 3301
4-Methylphenol UGIKG 4301 400{U s3olU
N-Nitroso-di-n-propylamine UGKG 420U 400{U $301U
N-Nitrosadiphenylamine UG/KG 420U 4001U 53010
Maphthalene UG/KG 42010 400{U 530{1}
2-Nitroaniline UG/KG 1000{U 960{U 1300{U
3-Nitroanihine UG/KG 1000}U 96011 130014
4.Nitroaniline UGIKG 10001 960111 1300101
o Nitrobenzene UGKG 42014 4001U $301U
c: 2-Nitrophenol UGKG 4204l 4001U 5301U
» ) 4-Nitrophenol UGIKG 10001U 960U 1300{U
';? 2,2-oxyhis{ I-Chlaropropance) UG/KG 42010 400{U 33010
o B, Pentachiorophenol UGKG 10001U 9601U 130010
e g Phenanthrene UoKG 83[1 40010 1364
g = Phenal UG/KG 43010 w0 530|U
59 Pyicne GRG 110}) 0|0 73dli
— 1.7.4-Trichlurabenzene UG 42011 40D{t) $3Bi
g 14 3TTrichiorophenol “HGRG 1008} §60|U 1366)U
b & fv,"i_6~Trichmmphcnnl UGKG 42010 40014 53011
,;i" 'j'cmalivc!-; !dcmiﬁ&i(,‘(xm;munds :, . 30 291 gé ” :w
!"_J'
g.
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION {SOIL)

SV IMAIN HILL SEEP 607 I ]
71304 §72304 $713301
902-571301 902-872301 902573304
36433-17 REG 36433-18 REG 3641319 REG
672294 611294 6713194
Result Val Result Val Resull Val
Pesticides and PCBs Unity
Aldrin UGKG 0.85{U 041U 2210
alpha-BHC UGIKG 0.851U 041U 2214
aipha-Chlordane UGIKG 0.85{U) 0.41{U 221U
Aroclor 1232 UGIKG 16U 791U 423U
Aroclor-1016 UGG 16§t 191U 42{U
Aroclor-1221 UG/KG 3310 16|01 851U
Aroclor-1242 UG/KG 161U 191U 424
Aroctor-1248 UGARG ALY 281U 421U
Aroclor-1254 _UGIKG 11 3 kil
Atocior 1260 OORG 161 XY A3
beta-H1C VGG 0.8510 VAU 2214
4.4-DDD UWKG 1.6jU 0.561) 4.21U
4.4-DDE UGIKG 161U 0.79{U 4,214
44-DDT UGKG L6juU 0,791U 4.2{U
dela-BHC UGIKG 0.851U 041U 221U
Dieldrin UG/KG 1.6jU 0.791U 421U
Endasullan | UGIKG 0.831U 0414 2214
Endosulfan 11 UGKG 1.41) 07911 42141
Endosulfan Sulfate UGIKG 1.61U 0.791U 421U
Endrin UGIKG 1.6{U 0.79:1U 421U
Endrin Aldchyde {GIKG 16U 0.791U 4.2jU
Endrin Ketone UGKG 1.6t} Q.79{U 421U
gammn-BHC {Lindane) UGPKG 0.85{t 04114 2210
gamma-Chlordane UGIKG 0.85j1) 041U 224U
Heptachlor DGIKG 0.85iU Q41U 22U
icpiachlor Cpaxitle UGG 0.85]0 gailfu 231
. -Methoxychior UGIKG 83|07 I 33110
Toxsphene UG/KG 851U 411U 220U
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (S0IL)

RTAIN 11111 SEEP 607 I ]

§71301 §72301 §73301

901-§71301 902-§71301 901-§73301
3643517 REG 3643518 REG 3643519 REG
6711794 6722/94 6722194
Result Val Hesult Val Result Val
inorganics Units
Aluminum MG/KG 12400 3110 9060
Antimony MG/KG 077iR 0.751R 0.99{R
Arsenic MG/KG 5.5 5.3 4
flarium MG/KG 786 523 103
Berylhum MO (%] 024 464
Hismuth MGIKG 40,9 289 334
Cadmium MOIKG 057U 0551 0731
Cailcium MGG | 101000]3 217000(7 1346001
Chrominm MGIKG 16.1 7 ) 12
Colbialt MORG | s T T TTygl T
Capper MGIKG 203 10.4 239
Cyanide MGIKG 0.64 0.61U Q.81
fron MGKG 29400 11860 23400
i.ead MGIRG 23.4 10 403
Magnesium MG/RG 6330 5970 8540
Manganese MG/KG 756 635 713
Mercury MG/KG 0.121U 0.12{U 0.16{U
Nickel MG/RG 25.1 82 217
Potassium MG/KG 2200 671 1950
Seleninm MGIRG 0.51U7 ABIUT 564|117
Sitver MGIRG V2 1310 13100
Sodium MGG §701U0 6311 14607
Thatlium MGG 091U 08710 124
MGAKD LN] 32 123
R L E | T
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (S0IL)

MAIN HILL SEEF 607 - ] ] i
§H3n 872301 $73301
902-571301 902-572301 902-873301
REG 036434001954 REG | 0364340020SA REG
6/22/94 612294 6722194
Result Val Result Vst Result Vsl
Anions Units
Chloride MGKG 69.9 323 1020
Flueride MGKG 3 1.2 L3
Nitrate/Nitrite (NO3/NO2-N} MGG 7 i1 37
Sulfate MGIKG JuLtiu 30.7 351
$71304 §72301 $73301
902-§71301 902-§72301 901-§73301
REG 03643400195A REG| 03643400205\ REG
6/11/94 6122194 GI22/94
Result Val Result Val Result Val
Miscellaneous tinits
Cation Exchange Capacity as Na | ME(QY/100 13.9 .
PH UNITS 7.4{1 8.311 8.21)
Total Organic Carbon %% §.2 1.5667 5.0667




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

&2 MBSO
¢ 3 # MAIN THLL SEEP 607
Z 3 S71301
g = 591-871381
o5 03643400185A REG
2 6/212/94
] Result Val
=
g EXPLOSIVES Units
13 2.Amino-4 6-dinitrotoluene UGG Gy
5 1.3-Dinitrobenzene UGG 031U
2,4-Dinitrotoluene UGG 03114
1 ,6-Dinitrotoluene UGG 0.321U
11MR GG (Y]
Nitrobenzene UGG 0.32{U
PETN UGG 121U
RDIX UGG 121U
TETRYL UGG Q81U
!:3.§~Ttinilr<\benzcnc UGG 0»3! 1
2,4.6-Trinitratoluene UGG 0.311{1
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL)

MAIN HILL SEET 607

S71301 §72301 $73301
902-571301 502-572301 902.573361
3129410 REG 3229431 REG 3229411 REG
34507 34507 34507
Result UNC Val Result UNC Vai Result UNC Val

Radiological Units
Am-241 PCUG 0.108] NA i 61651 NA U 0.106| NA U
11207 PCUG GOZ6) NA . |U 0.0307] NA ] 0.0277] NA U
Bi-210m PCLO 0.0294| NA ] 0.0351| NA Y] 0.0317] NA 1]
Co-60 PCIG 0.0374] NA ] 0.0411] NA U 0.0377] NA (1]
Cs-137 PCIG 0513  46.071 0.0943]  0.0334 0.45] 00587
K30 PCUG 315 34 13.9 132 18.7 2.06
Pu-238 PEVG 0.711] 0.0427 62121 00376 0312 0.0478
i4-239/240 FCre D051 00138 0.0104] NA ] §.0148| T 0.00896
0.242 PCIG | 0.00989| NA U 0.00512] NA 1] 0.0051] NA 1]
Ra-236 PCIG 1.88 0.631 D.628] NA ] 183 Geus
§r.90 PCIG 1.85{ NA i 0.827| NA U 1.02] NA {i
Tiv2g PCIG 13376192 063 D125 0917 6.1%8
1h-230 PCVG 107 0Tl 067] 0.129 0.8%6f  0.153
Th-232 PCUG Ti7l " 0.188 0.604 0.119 0813 0.144
Tritium PCUG 158 0412 363 0.6 866 04387
-234 PG 4725 0126 0.593 6114 0.604] 011
U235 PCIG 0.0525] 0.0149 0.0311] 0.0201 0.0222] 0016
1.238 PCUG 089 0.147 0.593] 0.114 0.568] 0.107

RADIOCHEMICAL ANALYSIS




611 abed

0 UOISIADY

weidold ¥3 Weld punoj

S661 Arerugay

nsaauf sos feuoiSay ‘610

=

Fad
24

uogE:

4o
[eIoUDD)

AIISTUID

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

Awﬁéw
MAIN THLL SEEP 608 I ] ]
$81301 SB1302 §81311 882301 $83301
902-581301 902-581302 902-881311 901-582301 902-583301
114498.D REG 114500.D REG 14512.D REG 114491.0 REG 145010 REG
6/21/94 6721794 06/11/94DUFE 611794 G4
Result Val Result VYal Result Val Result ¥al Hesult Val

Yolatile Organics Units
Acetone UGKG 12{0 131U 13 St 610
Acctonitrile "GRG 12511 138{0 12210 15411 159U
Acrylonitsile UGG 125(0 128100 12]0 15410 15910
fienzene UGKG 1210 13U 12403 1541 I3 .
Biromodichloromethane UGG 12}t 31 12{U 15{U 161U
liromoform UGKG 12{0 1314 2]t is1u Wi
iitomomethane UGG 120 13{i) 12U T L T
2-Butanone UGKG 12{U 13U ¥l 151i1 16U
Carbon Disulfide UGG 12{U 1310 1210 15iU 16U

* |Carbon Tetrachloride UG/RG 1210 13U 13{1J 131l 16jU
Chiorobenzene UGIKG 1210 3]0 i3 15{0 1610
Chiorodibromomethanc UGIRG 12{U 30 1210 1510 16U
Chioroethane UGKG 1210 13U P300] 1s|U 16{U
Chiaroform UGKG 120 13U F 1510 15{U
Chloromethane UG/KG 121U 13U 12j0] 1510 6|0
1,1-Dichioroethane UGIKG 1210 131U 12{U 15{u 16{U
1.2-Dichloroctbane UG/KG 1210 134t 1210 isiu 16{U
1.1-Dichioroethene UGG 1210 (EIY 2jU 151U i6{U
1, 3-Dichloreethene UGG 2310 ] 3410 3T 32U
i’ 3-Dichloropropane UGG 12{U 130 iU i510 161U
cis-1,3-Dichloropropene UGG 12{U 1314 21U 151U 16t
wany-1,3-Dichlotopropene UGG 12U 131U i2il [Hit 1610
1.2-Dicthylbenzene ” " GGG 23 i 2 SYEUI -1 (1
Ethylbenzene UGRG 1310 i3]l i3} (1 I L L
flexane UGG 121U i3} izili H 161
2-Hlexanone UGKG 121U 13U 1210 i5{U 16U
lodomethane UGKG 12{0 13U 12jU 151U 16t}
§-Mchyl-2-pentanonc HVKS 12]U 13U 124U 151U 15{U
Methylene Chloride UGG 21U 13U 121U 1511 1318
Siyrene UGIKG 12{U 130 121 151U 16{U
1.1.2,2- Tetrachloroethane UGKG 12{U 13{U 121U 1siU 161U
Tetrachlotoethene UGKG 121U 13{U 1214 151U 16{U
Toluene UGIKG 211 13{U 12{U Ui 61U

- {1.1.1-Trichloroethane UGIKG 121U 13U 12{0 15{u i6{U
1.1,2-Trichlorocthane LG G 1310 13|U 21U isiu 160
Trichloroethene UGKG 191 17]= §{J 3l 16U
Trichlorotrifluoroethane UGKG 12{U 13jU 12iU 15juU 161U
Vinyl Acetate {IGIKG |~ 12|U 13{U 21U 151U 16}{i
Vinyl Chlaride UGKG 12U 13U i2iU 15{U 16jU
Kylene, Total UGRG 251U 26{U 24iU U E23 1
Tentatively Identified Compounds i 3
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL)

MAIN HILL SEEP 608 ]
$81301 S81301 §81311 S82301 S83301
- 401-S81 301 902-$81302 901581311 903-S82301 907.883301
ATIOTIAD REG | AOTOTSO.D REG | AT401 145 REG | AOZO1ISID REG | ADSOIISED REG
6/1194 T Wi 0672194DUPE 611193 winimy
O Mesult T val f Hesult [TVal | Result | Val [T Resolt | Val | Result [T Val©
Semi-volatile Qrganics Units
Acenaphthere UGIKG 42011 430]U 410§ 51610 $30{1)
Acenaphthylene UG/KG 430U 430{U 410]0 $16{0 s30|U
Anthtacene UGIKG 470jU 430U 410{11 S16{U 530} )
Denzo{ajanihracene UGG 430{U 3301U §i0|U 5i0}0 336)0
Benzo(a)pyrene UG/IRG 420]U 430jU 410jU 16| 530{1)
Benzo{bYiuoranthene UGIKG 42010 430jU 410{U 101U 530jU
Benzo(g.h,iperylene UGKG 430{U 430{U EIGHY, 510{0) SI0{U
Benzo(kiuoranthene UG/KG 4201V 431010 416/U S101U 53044
DBenzoic Acid UGIKG 45}1 3100{0 3060 U 5811 3600110
ficnzyl Alcohol UGIKG 4200 i30|0 410|0 s10ju 530U
2-Denzyl-4-Chiorophenol UGIKG 420{U 430{UJ 410{U 510101 536107
bis{2-Chlorocthoxy)methane UGIKG 420{U 430U 41044 S10jU 536}
tis{2-Chlorocthylether “HGIKG 470{U 330]U 310} 510{0 SIp|U
bis(2-Ethylhexy! jphthalate UGKG 4201U1 430107 11017 5104U1 5301
4-Tiromophenyl-phenylether “UGIKG 33040 430§ 3i0jU $1040 53011
Dutylbenzyiphthalate "UGIKG 43510 430{U 410]U sigju 53010
Carbozole UGIKG 330{U 430|U 410[U 510l 530|U
4-Chioro-3-meibyiphenol UaIKG ET] 330{U 410|U 510{0 53010
4 Chlaroaniline UGG 420(U 30|10 30§10 510{U 530{0 i
3-Chlotanaphthalene UGG STHY 430U a{nji} I S3IBiU
2.Chlotophenol “UGIKG 430]U 430} 310§ $injU $30{0
4-Chloraphenyi-pheaylether UGIKG 420U 330{0 J10|U siofii 530|0
Chryseng UGIKG 320U FELY 3i0jU 510{U 53[3
Di-n-butyiphihatate UGIKG 420U 43010 310]U 516U $3Bii0
Di-n-octylphthalate UGG 426)0 330]0 40l siojii 30|
Dibenzofa, Manthracene UGIKG 410iU 430|U 4i6{0 Si6ii 530{U1
Dibenzofuran UG/KG 420{U 43010 410{U S10{ 5301
1.2-Dichlorobenzene UGING 43b{U 430{U Ji0jU 510)U 53040
. 3-Dichiorobenzene TUGIKG $%J0 430|0 Jidji 51010 53010
i.4-Dichlorobenzene GG |4l 43010 dinli ST $sofi
3.3 Dichiorobenzidine UGKG 42011 430[0 4B 31611 TTTERNUT
2 4-Dichlorophennl HGRG 201U 130(U K S0 s30T
Dicthylphthalate UGIKG 420§U 4361 4i0j0 S10H) S30ju
2 4-Dimethyiphenol UGIKG 420{Ui 430{0 Jioj0 S0l 530{U
Dimethylphthalate UGG 420U 436{U 110{0 siolu 530]U
4.6-Dinitro-2-methylphenol UGIKG 1000{U 1000{U 580[U 120010 LSV
3 4-Dinittophenol UGIKG 1000]U 10000 980|0 1300]0 1360|U
2.4-Dinitrotoluene UGG 420U 43014 410U S10jU $30jU
2,6-Dimuiotoluene UGIKG 420{U 130jU 411U s10{0 53610
Fluoranthene UGKG 42010 4301U 110U stafi 7913
Fluorene _UGKG 420{U 430(U 410{U s10/U s30ju
Hexachlorobenzene UGKG 420U 43014 aiolil 5104 53010
ilexachiorobutadiens UGG 420{U 43010 4!(1 U s1oit S$30L
Hexachlorocyclopentadiene UGKG 42010 430{U 410U S04 $30{U
ilexachioroethane UGIKG 420{U 430U 41(_) u $10jU s$308t)
Indena{1.2 3-cd)pyrent UGKG 420{U 430{U 410 1 510{U $301U
N S Em Ean =



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

& = MATN 11111 SEEF 608 T T
g5 S81301 581302 581311 581301 §83301
g : 902-S81301 901-S81302 902-S81311 901-S81301 902583301
o 5 A1301144.D REG | A0I01150.D REG | A1401145.DREG | AG201ISL.D REG | A0SO1154.D REG
2 871194 6121794 06121/94DUPE 6121794 6721194
% Result Val Result Val Result Val Result Val Result Val
éo Semi-volatile Organics Units
q isophorone UGIKG 420{0 436|U 410|0 5i6{U 301U
g 3-Methylnaphthalene UGIKG 420U 43610 4100 sioji} $301U
3-Methylphenol UGIKG 420|U 43010 dto|u si0j0 5301U
4-Methyiphenol UGIKG 420{U 4301U 410jU siolu s30{U
N-Nitroso-di-n-propylamine UGKG 420JU 430[U 4106} $10{0 30|l
N-Nitiosodiphenylamine UGIKG 420|U 43010 410|U s10j0 536U
Naphihalene UGIKG 43610 430{U 416(0 104U 530{U
2-Nitroaniline UGIKG 1000]U 1006{U 580|0 1200{U 130010
3-Nitroaniline UGIKG 1000{U 1000{U 980jU 1200|U 13001U
4-Nitroaniline UGIKG 1000{0 1000 U] 380|U 1200} U 1300{0)
o Nitrobenzene UGKG 420{U 436U 410{U S16{U s30jU
S -Niwrophenol UGG [~ 4201U 430/U 4161 510[uU 53010
. 4-Niurophenal UGIKG 1000} 000U 530{U) 120010 1360 (U
2 2.7-oxybis(1-Chioropropanc) UG/RG 426{0 3301l 416{U sio|i 530U
I Pentachlorophenol UGIKG 10001U 1000{U 980{U 120040 1300iU
=] Phenanthiene UG/KG 420{U 430{U 410{U 5104t 530U
g " Phenol GG/KG 3]0 730U ai8|0 3i0]U 53U
= Pyrene UGIKG 420]0 330|U0 310l sio|u 55
- 1.2.4-Trichlorobenzene UGKG 420{U 430{U 410§t 51040 338{U)
332 2.4,5-Trichlorophenol {IGIKG | 1600{U 100010 980](] 120011 1300}
5] 34,6 Trichiorophenal UGG 420]U 301U Fiojt 57611 33010
= “Tentatively Identified Compounds 30 30 30 30 30
2,
£

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

MAIN HILUSEEP 608 ]
SH1361 S81301 S81311 581301 S83301
903-581301 §61.S81302 . 902.58{311 902-582301 902-S83301
3643309 REG 36433.11 REG 36433:10 REG 3643312 REG 3543313 REG
411194 611794 0672 194DUFE £72194 612194

Revult Val Resolt Vai esnlt Val Result Vel fesall Vil
Pesticides and PCBy - tinits .
Aldrin UGG 0.7131 LR 034 033} Gaa1
alpha-BIC UGRG T Al CaAlU (X1 053U RS
alpha-Chfprdane GRS 8380 i Ty 6331 Thsa
Arocior 1232 TUGHEG 837 £ 3 1810 TR
Araclor- 1016 UGG [¥3] AU BT |l [T
Atoelor-1221 UGIKG iU Y] T3] F6iU 214U
Arocior-1242 (e 8314 Al g 191U 6
Aroclor- 1248 UGKG 1210 i 80 16117 1010
Arnclor-1254 UGKG 82i0 iy giu all ialu
Araclor-1260 UGIKG 210 a0 §iif ] 16100
beta-BHC UGRG XS] a 84110 6.35210 09511
IF.DDD UGIRG 0.82]1 1] BRI Tl 11
$4-DDE UG/KG 0.8210 ] G3l0 Yit Y
JADT G/RG 0.82|0 i 08{0 1] Y]
delia-BiIC UORG 0.42{U i8] gaijiy g3l ALY
eldrin HGIKG 08310 XHI] 0810 I L
Endosuifan 1 UaKG 0.4310 0.44]0 84114 G531 0344l
Cadosulfon 11 UGG 081U} 484407 0.8{17] {1 Y]
ndrsnifan Sultate 7 HREEG 83 X T B84 RS 1 TV A MY T
Endrin CUGIRG 4820 i) 8l HU - '
Eindrin Aldehyde GRS 0.821U 5.84)0 G811 it i
Endrin Ketone G 6.48/] 6337 458l G.65)} 61}
gamms-BHC {Lindune} UGG 042{U 0.44}0 541U 952U 05410
gamma-Chiondane UGKG 04U 0.441U 04110 55210 55410
Heptachior UGKG 0421U 4410 G4 057U 0.54 1t
Heptachlor Epoxide UGKG 0.421U 0.44{U 041U 0.52:U 0.54{U
p.p-Methoxychior UGiko 43107 4.41{77 41107 §3101 SAT
Toxaphene UGKG 42110 441{i 41U 52111 53147




Nl N e
ot ----------------

€2} obey

( uoislaay

wesdoid ¥ Ut punop

.

§661 Aerugsy
uone3nsaauf spog reuoday ‘610

-

!

e %x;f;ﬁv

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

MAEIN HILL SEET 608 ] ] ]

S$81301 S81362 81311 582301 §83701

962-S813061 903-S81312 901.581311 902-581381 902-583301
3643509 REG 3643811 REG 3643510 REG 36812 REG 3643513 REG
6/11/94 6721194 062 194DUPE 8214 621194
Result Val Result Val Result Val Result Val Result Val

Inorganics Units
Aluminum MG/KG 8580 8010 8060 17800 13760
Antimony MG/KG 0.77 R 0.79[R G.751R 6.55/R 6.98R
Arsenic MG/KG kX 48 34 53 Iy
Barium MGIKG 27 259 353 353 357
ferylitum MOKG 544 0.4 4,39 0.64 0.7
Dismuth MGIKG 363 374 3138 3756 571
Cadmium MGG 637U 659U G351 071U 07310
Calcium MGG | 39606)] 6810011 306001 1B2G001] 1630001
Chromum MGKG 23 233 343 173 169
Cobait TMGIRG ¥4 i939 367 i33 53]
Copper MG/KG 344 344 36.3 30.8 311
Cyanide MGIKG 06210 064U 061100 07710 0791y
lzon MG/RG | 39700 37900 470600 34360 34900
Lead MGKG 1.9 83 3.4 i3 173
Liagnesium MG/KG | 10900 16400 11200 11060 17166
Manganese MGIKG 518 706 305 530 §41
Mercury MGG G12]0 01310 01210 4300 016U
Nickel MGG 4037 371 43 3i3 327
Potassium MGIKG 3340 3750 3350 3600 2790
Selentum "MGKG 031001 051107 6.49|0] 0.62) 07 763[n
Silver TMGKG 13U i3{U 1210 T.310 3]0 -
Soditim T T MGIRG A3 48211 43910 5821 s971U
Fhattivm T MGG BHid 65310 NS LU TG
Vanadium MGG 107 03 103 g7 S
Zine. MGRG | TE03 783 677 o2 2] —




O UOISIATY

WEIB0I] W T PUncIy

$661 Lmnigay

UONEBNSIALY S]I0S {RUOL

600

Say

o

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

MAIN HHLL SEEP 608 1 ] ]
$81301 $81302 581311 581361 83301
9012.581301 901.581302 902-S81314 902-581301 902.S8330t
REG 03643400128A REG 036434001 1SA REG 036434001 35A REG | 036434001454 REG
[ 323181 621/94 O621B4DUPE 62194 6/21/94
Hesult Val Resnit Val Hesult Val Hesult Val ftesult Vi
Anigns “lnits
Chioride MGKG 833 i 885 224 235
Fluoride MGAKG 1.2 1.7 1.1 1.4 1.5
Nitrate/Nitrite (NO3HNO2-N) MUGKG 0.89 0.83 .84 077 0.98
Suifate MOKG 181 152 146 248 514
S$81181 581302 S8i311 582301 S$83301
902-S81304 902-S81302 902-881311 902-S82301 902-S83301
HEG 1364348012854 REG REG 01643400138A NEGT 03643400 Vail
6724/ 6711794 06/21/24DUPE 621794 6721794
Result Val Result Val Result Val Hesult Val Result
BisecHsneous Units 3
Cation Exchange Capacity a5 Na_ { MEQ/100 7.2
PH LINITS 861 7.2 1.7 73
Tatal Grganic Carhan " 8 TGS 627 03423 [ES A1l
PH 8.6
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL)

x = J—
Yy MAINHILL SEEP 608 1 !
& 5 S81301 S81311
S5 902-581301 902-581311
o 0364340010SA REG | 0364340011SA REG
2 6/11794 G611 1H4DUTE
m Resuft Val Result Val
o]
¥ EXPLOSIVES Units
§ 2. Amino-4 6-dinitratoluene UGiG 03[0 031
3 1.3-Dinitrobenzene UGG 031U 0.31U
2.4-Dinitrotoluene UGG 0.3HU 03U
2.6-Dinitrotoluene UGG 0.32{U 0.32{U)
fiMX UGG 2.3|0 331
Nittobenzene UGG 6.32{U 0.33|U
PETN UGG 1310 0]
RDX UGG 1201 1,250
TIFTRYL. {iG7G 081}l 0.79]U
lti5-'I‘rinim>bcnzcnc UG 0.314) T 03{l
8 34 6-Trinitrotoluene UGG 031U 0310
N}
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (SOIL)

MAINHILL SEEP 608

] ] | | I
S81301 S81301 SE1311 §82301 S83301
503.581301 901881302 902-581311 602-582301 901-583301
3118660 REG 3228662 REG 3178661 REG 3128667 REG 3118668 REG
34506 34506 06/2194DUPE 34506 33506
Result | UNC Val Result | UNC Val Result | UNC Val Result | UNC Val Result | UNC Val

Radiological Units
Am-241 PCIG 0.106] NA 1] 0.111] NA U 6.107| NA 1] 0.1 NA (1] C.134 NA 1]
{1307 PCIG Q0258 NA u 0.0273| NA U 0.6369] MA iJ 6.0231] NA U DG WA U
#i.210m PCIG 0.0274] NA U 0.6311] NA ] 0.6368] NA 1] 00258 NA ¥] 6.03021 NA U
Co.60 PCIG 00367/ NA ] 0.0364] NA U 0.0363{ NA g 0.0356] NA i 00357 WA ]
Cel? PCUG ¢.0294| NA U 0.0308{ NA 1] 0.03G7| NA U 6.0257| NA U 00289 NA 1]
K-40 PCUG 433 181 436 451 416 338 393 418 33.3 356
iPu-238 PCIG 0.039%]  0.02251) 0.0371] 0022311 0.099] 00238 6.0199]  0.0108 064951 6023611
#0.239/240 PCIIG BOI53{ NA 7 0.0736) NA i G0128) NA i 0.00515| NA U GOI4| NA Ui
Pu.241 BCIG 80193 NA uj 0.0216] NA ul 6.00901 1 NA U 0.00372| 000432 GOIA|NA (1]
Ra-236 PCIG 3172|0688 0.659| NA 0 2831|0623 748 0.71 166] 0698
§r.90 PCVG 03611 NA . U 8.519] 0.365 0.759| NA U G.518] NA .18} NA ]
Th-228 PCIG 136 0.199 1.37 0.198 37 0.204 .13 0181 A
Th.236 PCIfG 1047 6,171 .04 0.169 0574] 0.6 G.87]  0.14% 0817 0.13%
Th-232 CVG 135] "0.197 137 0.197 133" 0193 104 0.166 55661 0,155
Tritiom PCIG 71 011 368]  0.157 751 6115 444] 0.199 57 5337
7333 PCUG 0.931 0.153 6,965 6,174 6,974 0.169 6915 0.162 0,795 0.13%
11333 PG 007351 0.6357 00593 0.0134 0.04681 " 0.0306 604511 NA 1] 0.0506{ 00308
U-23§ PCIG 1.04 0,18 T12) 0.193 1.05 0.18 105|078 0.791]  6.149




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

g5 RTATN THLL SEEF 601 ] i
& = S11101 Siiii
g % 902.511101 S02-St1t1]
o JO86.h REG JO873.D REG
a2 S/24194 0824794DUPE :
e Result Vil Hesult Val
k4
g Volutile Organicy Units
] Acctone UG 1y 18U
g Acclonilrile UG, 100|U 100{U
Acrylanitrife UGAH. i00jU 1601U
Benzene UaGH, iU siul
Hromodichloromethane UGAL St 5104
Bromoform U, st S
fremoniethane UGHA. 16§ iyl
I Nutanone UG [1113] 10U
Carbon Disulfide uaGn. S Sith
Carbon Tetrachloride UGH. i 513
[) Chlorhenzene UG SiU SiH
% Chiorodibromomethane LG b3 187 Sis ‘
M (hiorocthane UGH, 101U 101U
g O Chioroform UGIL 5107 (1]
meE Q Chioromethane UG/ 16{U 10{U
&3 - T.i-Dichloroethane UG sl07 3|oi
§ = a o T 3-Bichloroethane UGIL 1] 3|0
% 5 1.1-Dichloroethene UG, sjul Sitl
- B ! 1. 2-Dichlorocthene UG 5l sjul
b 3 b + ¢ 1,2-Dichlorapropane UG/L 5| s
8 o g cis-1,3-Dichioropropene UG 5{U) 51l
=3 - & rans. 1.3-Dichlorapropene UG G 00] (]
B . e 1.3-Diclhylbeazene A, 3\0d 317
g « fihyibenzene TIG. K] By
Hexane UG 101 0|}
2 4{exanone UGA, 19U I8
fodomethane LGAH. 16t] 101U
4-Methyl-2-pentanone uan, 161y 101U
Meihylene Chlaride UG 10U 10jU
Styrene UG HEH S{i
1.1,2,2-Tetrachloroethane UG/L iUl iUl
Tetrechioroethene UG, 13 17
Toluene UG/L k3] Sl
1.1,i-Trichloroethane UG s51UJ St
1,1.2-Trichlorocthane UGA 31U} S{Us
Trichlotoethene UG/L [31) &)
TrichlorotriNeorocthane UG/ 53 Sius
Vinyl Acetale Ui, 16i0 1610
Vinyl Chlaride UG/IL U] 18{U
Xylene, Total UG Sius s

£Z1 abey
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS)

MAIN HILL SEEP 601 1 i MAIN HILLSEEP 601 I ]
St SHIHLT S1it01 St
502-511101 962-S11111 902.51{101 201811111
A1J01170.D REG | AMODILDREG A1301275.0 REG | AIDIITAD REG
872494 08/24/940UPE . $04794 05£2494DUPE

Result Val Result § - Val Result Val Resnlt Val

Semi-valatile Orpanics Units Semi-volatile Organics Units

Acenaphthene UG 1011 101U 2-Methyiphenol UG 10103 1o

Acenaphihylene UG/ 16{i i6{U 4-Methylphenol Ui, B0 i

Anthracene UG, i}l 10} N-Nitsoso-di-n-propylamine G, 1] L .

Benzo(alantuacene LG, it 10{U N-Nutrosadiphenylamine UL 1o oL

Benzofajpyrene uoa. 10jU 16{U Naphithalens UG, 161U 10U

Benzofb)Nuoranthene UGA 10 191U 2-Nitroaniline UGH. 25U 351U

Hienzo{g,h.1)petyiene uein. 18;U 10jU 3-Nitrogniline UGA. 251U 251U

Ienzo(kRucranthene UG, 10{U 10{U 4-Nitroaniline UGA B4 251U

Benzoic Acid UG [} U Nitrobenzene UGH. 10]u 10101

Benzy! Alcohiol UG/ 101U 101U 2-Nivtophenot UG 10{U [ 58]

2-Penzyl-4-Chiotophenol UGH. 10U 1y 4-Hitrophenol UG 25| 251U

bis(2-Chloroethoxy)methane | UG, 101t LY 2.2woxybis(1-Chlotopropane) UG 10{U 101U

bis(2-Chloreethylether UG/L 10U 101U Pentschlorophenol UG, 251U 351l

bis{2-Ethylhexyl]phthalate UG, 101U 2l Phenanthrene UGH. 194 16/U

{-Dromophenyl-phenylether | UG/ 101U 101U Phenol UG 01y 10y

Butyibenzylphthaiate UG o1y 11y Pyrene uGA. 101U 1010

Carbazole UGAL 101 101U 1,2,4-Trichlorobenzene UG/ 10 101U

{-Chloro-3-methylphenol UG 101U 101U 2.4.5-Trichiarophenol UGA, 25U 25U

4.Chloroanttine HGA, 1014 100 2 4, 6-Trichlotophenol UGH, 101U i

3.Chioronaphthaicne 1 UG, 16]i 18ju Tenttively entilied Compounds - 7 D

2-Chilorophenol NGH. 1ol 10JU

4-Chiorophenyl-phenylether {  UGA [hit) 101U

Chrysene UGH. 10;U 101U

{en-butylphthalae UG 101U 10{U

Di-n-octylphthalate LG 101 10jU

Dibenzo{o, hanthracene UGIL 161y 16{U

Dibenzofuran Uail. 10{U 10{U

1,2-Dichlorobenzene uait. 101 101U

1.3-Dichlorobenzene UG, 1011 101U

1,4-Dichlorobenzene UG/ 160 10{1

3.3-Dichlorobenzidine UG 101U 10{U0

2,4-Dichlorophenal vGoA. 1oy 101U

Dicthylphthalate UG/ 10 1§ 1oju

2.4-Dimethylphens! uGn. 16U 10jU

Dimethylphthalate UG/L 101t 101U

46-Dinitro-Z-meihylphenol | UGA, 33i] —asl0

14 Dinitrophenol UGH. 25ii 2510

1 4-Dinitotoluenc UGH. 16yl 10]U

2,6-Diniteotaluene UG 10U 10{U

Fluoranthene UGA. 1614 101U

Fluorene UG 01y 101y

lexachlorobenzene uGA. A 10{U

ilexachiorobutadienc UG i0jii i0{U

Hexachlorocyelopentadiene | UG/L 10{1} 10{U

Hexachlotoethane UG/L 101U 101U

mm WB-C d)pyrene UG 10y 101U ) :
| e L 10{U .
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS)

MAIN HILL SEEP 601

Siii01 Sty
902-S11101 902-811111
3572701 REG 35727-02 REG
§24/94 QS/2494DUPE
Result Result

Pesticides snd FCBs Units
Aldrin UG 0.011U 0.01]U
aiphs-BHC [N 001U 0.01{LJ
alpha-Chlordane UG, 0.01{U 0.011U
Atoclor 1232 UG 021U 0,214
Aroclor-1016 UG, 0.2{U 021U
Aroclor-1221 UGIL 04U 041U
Aroclor-1242 UG 0.2{U 021U
Aroclor-1248 UG 021U 0.2{U
Aroclor-1254 UG 0.2{U 0.2{U
Afgc!pr'i260 UGH, 0.2iu a2y
beta-BHC UG 061U 0.011U
44-DDD UG/L 0.02{U 0.021U
4 4-DDE UL 0.021U 0.02{U
4.4.0DT UGIL 002U 0.02{U
delta-BHC UG 0.01{U 0.01{U
Dieldrin UGIL 0.02{U 0.02{U
Endosulfan 1 UG 0.01|U 001U
Endosulfan Il UG 0.02{U 0.021U
Endosulfan Sulfate UGAa. 0.02{U 0.02{U
Endrin UG, 8.011U 0.011U
Endrin Aldehyde UG/ 0.02{U 0.02{U
Endrin Ketone UG 0.02jU 0.021U
pamma-BHC (Lindane) UG 0.01{U 001U
gamma-Chlardane uaGa, 001U 0.01jU
Heptachlor UG 0.01{U 004U
!lsggghlm Epoxide uGH. Q.08 U 001U
pg-Methoxychlor UGH. 0.1y 0.11U
Toxaphene UG, HU [31¢]




0 UOISIADY

weidold Yg ‘weld punop

G661 AMEUGa

32y '6n0

uonedisaaug s{10g [euot

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

s

MAINTULL SEET 601
Si10t Sl
902-511101 902-Si1111
3573101 REG 3573101 REG
571494 05/24/94DUPE
Result Val Result Val
Inorganics Units .
Aluminum UGN 81.$ 88.7
Antimony UG/L 3y 30U
Arsenic UGAH, 4310 4310
flarium UGH, il 714
Beryllium UG 0.55% 031U
Hismuth UGH. 14011 136U
Cadmium UG 23 2.3jU
Calcium UG 176000 171000
Crromium UG 79|10 79[U
Cobali UGiL 6.5iU 650
Copper UG, 46/U 4.61U
Cyanide UG, 10(U 10|U
lron Uan. $98{1 19101)
fead UGH. 2,810 2.8|0
Magnesium UG, 24300 44700
Manganese UGL 30.8 38
Mercury UG/, 0.21U 0.2
Nickel UG, Bl 8.11(]
Fotassium UG, 29801 3160
Selenium UGIL $.01U 4.6]U
Sivee —GaGA. LI 4811
Sadium UGH, 197000 195000
Thallium UG, 3641 3.6[U
Vanadium UG I K D
Zinc UG/L 1.6l 63{U

MAIN HILL SEEP 601 |
S11101 SUILIT
903-S11101 902-S1111}
3573001 REG 3573002 REG
$7/24/94 asn24m4nDuUPE
Result Val Result Val
Dissofved Inorganics Units
Aluminum uGAa. 20310 20.3{U
Antimony UG/ 331U 31U
Arsenic UGH. L] a3ly
Narivm UGH. 60.1 658
Beryllium UGIL 17U TR
Bismuth UL T NRyTTTTTT
Cadmium UG, 231U 7310 .
Calcium UG 156244 {65679
Chromium UG/ 91U 9.1{U
Cobalt UGH. 31U JI{0
Copper UG 27U 2710
Cysnide UGIL NR NR
iran UG, 15.6{U1 15610
Lead UGIL 2.8{U 28l
Magnesium UGH. 38705 41108
Manganese UG 19.6 21.4
Mercury UG 0.21U 021U
Nickel UGHA. NR NR
Pomssium UG, 2887 T
Selenium UG, NR TUNRYTTTTTT
Silver G 280 TR
Sodium TUGAT] T R TTTTRRYTTTTTTT
Thallium UGH. 39401 ) KX T
Vanadium BT R 5 1 (VR IR 1 TT R
Zinc UGA. 251U 3310
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APPENDIX E.J MAIN HILL SEEPS SOIL INVESTIGATION (WATERS)

RIAIN 11111 SEEP 801

) §Tii01 SN
o S01-511101 Y0254 111
0ISTIS000ISA REG|0IST2900025A REG
8/14/94 05/24/94DUPE
Result Val Result Val
Aninns tnits
Ammonia as N MG/L LR 61U
Chioride MGA. 360 37§
Fluoride MGAL O.17 617
Nitrate/Nitrite (NO3I/NO2-N) MG/ 7513 1491
Sulfste MGAL 8711 971
S11108 Si1ed
963.8111081 02-511114
11872900018\ REG | 03571900025\ REG
24794 US724M4DUPE
Result Val Result Val
Miscctiancons Unils -
Alkalinity, Total as CaCO3 st MG, 341 341
Phosphorus, Totalos P MG, 0,651 .05
Total Dissolved Solids MG, 1056 1630
Total Kjeldahi Nittogen as N MG 631U G310
Total Suspended Solids MGA, U 2.8
Total Crganic Carbon MG 1.6 113
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS)

MAIN HILL SEEP 601

Stiioi S11141
902-51110% 902-511111
03STIH00UISA REG | 0357130002SA REG
5724194 G572494DUPE
Result Val Result Val
EXPLOSIVES Units
2-Amino-4.6-dinitrotoluene UGA, 0.035{4) a.0351L0
1.3-Dinitrobenzene UG a1 (S
2 A-Dinitrotoluene LG, B.023H 0.021tH
2.6.Dinitrotalucne uga. 031Ul 0311
HMX [He N 0.8{U .81
Nitrobenzene UG, 0.25{U} 0.251U1
PETN [HN i3] 11Ul
RDX UG 0.84{U) 0.84113)
TETRYL UG, 0.8{13) 0.8{tl
1,3.5-Trinitrobenzene UG, 0.26]U1 0.26{]
2.4,6-Trinitrotoluene UGL 011y 0.1




§
5

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

]

-

? é: AINILL SEEP 661 B i MAINTHLL SEEF 601 ] ]
Z 5 e e o AN SO ESUUURRRS PRSP B3 ).331c JUN BT N
g = §01-511101 SR-Sii D01-SITT0] 902811111
o2 T 3118521 REG 1218524 REG 3218513 REG 3218524 REG
E $R4154 15/24B4DUPE 3478 US24/54DUPE
m Resuit UNC Val Resuly UNC Yol Result UNC Val Result UNC Val
ol
g Radiological Units Rads, Dissolved Unils
% Am-241 PCIL | JABE-DI| NA Ui FGIE-01] NA Ui Am=241 FCIA. 0.533] NA Ui 1.08} HA )]
g 8i-207 PCIAL. | 3.296400) NA U 4.976+00] NA U Bi-207 PCUL 3.16| NA U 361] NA i
Bi-210m FCIL. | 4.05E+0D] NA U 6.24E+00| NA 1] ili-2i0m PCIA 4.01| NA ] IS NA i
Co-60 PCIA. | 3.73E+00| NA ] 6.17E+00] NA 1] Co-60 PCIL 3.76| NA U T3 NA ii
Cs-i37 PCUL | J.66E+00] NA U 5.43E+00] NA U Cs-137 FCIL 351 NA U 33| NA il
) FCIA. | 336E+01] NA U S 10E+01] NA 3] K40 PCUL 159 88.) 314 NA {i
Pu-238 TGN, [ TEIE+06] 483601 708E+00] 497601 Pu-238 PCUL i.55] 0493 1.53
Pu-2357240 PCUL | 63E-02f NA i 2.02E61| NA U Pu-239/340 TCiL. 06706 NA if
Pu-24 PCUL. | 1.11E-01] 10101 1.60E-81 | NA U fu-342 PCIA. 4107|6168
FCIA, | 371600 4 63E0 JAGEIG0| 4.626-01 a-226 PCH. 16370437
o TR A 01| 388 00| T T T OT| T09L7 00 5050 et iis 30
% UTCUL T TAOEBI NA U RARBED T NA U 1338 TP, B NA
: RS 5 T T SSREG| 760 Th-230 PO G339 THIIS
7Y LRGSO TITEDI AT A 0 1h232 T 4303 NS TURRs
n's Tritium TPCUL 5536405 197603 | S52E4B3] 1.97E708 Fritium PCIL 1 §63000 070 368000
- t1-234 PCUL | 5.916+011 7.556400 §.71E+01] 8 46E+00 {-234 PCUL 66.9 398 527
g o 0.233 PCUL | 1.19E-01] 9.84E.02 5.27E-00| NA U 0-23% FCIAL 835 A3 #2713
< g U238 PCIL | 6.730-01] 2.58E-01 TOSE+00] 3,03E-01 0-338 PCIA. .33 1.33 i
-
23
]
8
g
g

RA.DIOC.HEMICAL ANALYS]S
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS)

MAIN HHLL SEEP 602

I

S0
902-S21101
J0876.D REG
5/26/94
Result Val

Volatile Organics Units
Acetone UG 10U
Acctonitrile UG 100U
Acrylonitrile UG 100{U
Denzene UG, 5it
Bromodichlotomethanc UGA, 2i)
Bromoform UGiL 24
Bromomethane UG 101U
2-Butanone UGH. 101U
Carbon Disulfide UG/L $iuUl
Carbon Tetrachloride UG 51U
Chlotobenzene UGH. St
Chiorodibromomethane UG k)
Cliloraethane UG, 10{U
Chiotoform UG/ i
Chloromethaane UG 101U
1,1-Dichioroethane UG/ 51U)
1,2-Dichlorocthane UG Sl
1, 1-Dichlorocthene UGH. 1}
1,2-Dichioroethene UG 3l
1,2-Dichloropropane UG, Siu
cis- i 3-Dichlaropropene TG, S|uT—
trans-1,3-Dichloropropene UG sSiul
1,2-Dicthylbenzene UG Sit)
Ethylbenzene UGA. 51Ul
Hexane UG 10iU
2-Hexanone UGA. 1o0ju
fadomethane UGA. 10jU
4-Methyl-2-pentanone UGH, 10U
Methylene Chionide UG j0iU
Styrene UG/ si
11,2, 2-Tetrachlorocthane UG i
Tetrachlorocthene UGA. 51U
Toluene UG/ 5t}
1,1 1-Trichlotoethane UG Siul
1,1,2-Trichloroethane UG S
Frichlorocthene UGH. 6]
Trichlerotrifluorocthane UGHL 5{U)
Vinyl Acetate UG, 10141
Vinyl Chloride UGA. joili
Xylene, Total UGA. 51U7




.

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

MAIN HILL SEEP 692

ol 9u2-520 14 903-81§10)
g - ATSOT27E D HEG _ATSITSDREG
=1 1694
m . — Result [ "Vl
T Sesmi-velutile Qrgonics Units e Semi-volstile Organics Linits
2 Acensphthene UG/ 1041 2-Methylphenal e 16{U
g Acenaphihylene UGA. i 4-Mcthylphenol UG, 101U
3 Anthracene UGH. 101U N-Nitroso-di-n-propylamine UG, 101U
Benzofajanthracene UG, 10U N-Nitrosodiphenylaming UG/L oy
Beno{ajpyrene UG Hith Naphthalene UG, 101U
Benzo{bifluoranthene uGH. 101U 2-Mitroaniline UGA 2514
flenzofg h.ijperylene UL 1o 3-Nitroaniline uGa. 25U
Benzo{k)fivoranthene UGil. 101U ) 4-Nitroaniline UG 251U
Benzoic Acid UG t Nitrobenzene uGin., 1044
Henzyl Alcobal UG, iaiti 2-Mittophienol L. 1y
o 2-Benzyl-4-Chlosoplienol UG 10{U 4-Nitrophenot UGH. 251y
o bist2-Chloroethoxyimethane ] UGH. 1041 2,2-oxybis{1-Chloropropane) UG 103U
© bis(2-Chioracthyhetier UG, ot Pentachiorophernel uan, | FRL
?3 bis(2-Eihylhexyliphthalate [Le !§ i Phenanthirene Ui, 161
o *’g. 4-Bromophenyl-phenylether | UG/ 10jU Phenol UG o
o 3 Bulylbenzylphthatate UG/, 101U Pyrene UGIHL oy
g = Carbazole UG o}l T,2.4-Trichiorabenzens DG i6{U
& o 4-Chloro-J-methylphenol uGAa. tojuy 24,5-Trichlerophenol UGIL 251U
ot 4 4-Chloroaniting UG 101 2.4.6-Trichlotophenol Uai, 1041
L Y 2-Chlorenaphthal UG 101U Tentatively ldentified Compounds it
3 2-Chiorophenol UGA, o]0
= 4-Chlorophenyl-phenylcther | UGH, 10jU
& Cheysene UGA. 101t
g Di-n-butylphibalate UG, 241
Di-n-octylphthalate LG 1011}
{benzo(a hianthracene UGH, 10iU
Dibenzofuran UGIL 1041}
1.2-Dicblorobenzene UG/ 1010
1,3-Dichlotobenzeae ugA. 10U
| 4-Dichiorobenzene UG, g
i, J Dichlorabentidine UG, igji
2,4-Dichlorophenol UG/ 101U
Dicthylphthsisie UG 1011
2 4-Dimethyiphenol Uon. 10111
Dimethyiphtholate UGA. 1014
4,6-Dinitro-2-methylphenol | UG 251U
2.4-Dinitrophenol UG/ 251U
2 4-Dinitrotoluene UG/ Hiu
2,6-Dinitrololuene UG 101l
Fluorpnthene uaa. iy
s! Fluorene UG/ iy
3 Hexachlorobenzene UGL 16{U
® Hexachlorobutadiene UG/ 1041
o Hexachlotoeyclopentadiene | UGA. 16{t} A_
(5 Hexachloroetlane UG 10U
Indeno{1,2 3-c djpyrene uai. 101U
{sophorone UGL iofy ‘
Y Merhvlnanbthatene fiia. 10t
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION {WATERS)

MAIN HILL SEEP 602 i
511101
902-S21101
35727-05 REG
5126194
Result Val

Pesticides and PCBs Units

Aldrin UG/ 0.01{U
alpha-BHC UG/L 001U
aipha-Chlotdane UG, 0.011U
Ataclor 1232 UG 0.2{U)
Aroclor-1016 UGN, 0.21U
Aroclor-1221 uGA. 041U
Aroclor-1242 UGHL 0.21U
Aroclor-1248 UG/L 0.2{U
Aroclor-1254 UG 02(U
Aroclor-1260 UG, -0.2{U
beta-BHC UG/L 001U
44-DDD UG, 0.02{u
4,4-DDE UG/L 0.02]U
44.0DT UG/L 0.02{U
delin-BHC UG 0.01{U
Dieldrin [ 0,021
Endosulfan | uGH. 0.01{U
Endosulfan I} UG 0.021U
Endosulfan Sulfaie UG 0.02{U
Endrin UG/L 001U
Endrin Aldehyde UG 0.02{U
Endrin Ketone UG 0.02{U
gamma.BHC {Lindane} UG/L 001U
gamma-Chiordane LG, 0.01{U
tieptachlor UG 001U
Heptachior Epoxide UG 0.011U
p.p'-Mcthoxychlor UG 0.1{U
Toxaphene UGN U




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

& 4 AAIN 1LY, SEEP 601 ] § MAIN T1IL1, SEEP 601
&g Sitiol 51101
g 5 . 502531101 502511101
[ i~y 3573103 REG 3573003 REG
2 5126194 $726/94
m Hesult Val Resolil  Val
o]
8"’ lnorganics Units Dissotved Inorganics Unifs
!5 Aluminum UG/L 304 Aluminum UGL 313
3 Antimony UG/L kR Antimony UG 35U
Arsenic UG 4.31U : Arsenic UGL 431U
Darium UG, 18.5 Barium UGH, 1.7
Beryllium UG 0.51U Beryllium UG/iL LTiU
Bismuth UG 6041U Bismuth UG NR
Cadmium UG/ 2.31U Cadmium UGL 2,31U
Calcium UGiL 34100 Calcium UG 31800
Chromium UG/L 791l ' : Chromium UG/L 9.1t
Cobalt UG 6.5/U Cobalt UG/L 3HuU
O Copper UG, 6921 Copper UG/ 35.4
G Cyonide UG/L 161U Cyanide UGIL NR
;n lron_ UGH. 1170 fron UG 61.6
2 Lead UG 2.8{U1 Lead UG/ 281U
nE Magnesium UG, 7400 Magnesium UG 6770
g2 Manganese UGiL 18.7 : Manganese UG 624U
E o Mercury UG 0.2{U Mercury UG/L 0.2{U
2. Nickel UG, 81U : Nickel UGA. NR
% & Potassium UGIL 3520 »1 Potassium UGA. 2340
&2 |Selenium UG/ 4.6{U Selenium UG, NR
5] Silver UG, 481U Silver UG/ 3.2}
& Sodium UG | 305000 Sodium UGIL NR
=3 Thailium UG - 1610 Thallium UG/ 82U
S Vanadium UG, 491U Vanadium UG 4. 1) s
Zinc UG 18.6{U Zine UG, Y

i€ abey




APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS)
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#TNAIN LT SEER 601
81101
982831104
035729080184 REG
5726194
Resunlt Val
Anions tinlts
Ammonia ss N MGAL [R Y
Chinride MG 216
Fluoride MGA. o1l
Nitrate/Nitrite (NO3/MNO2-N} MU, 1.4
Sufate BGA. 79311
S11101
902-§21101
035119000354 REG
826194
Result Vai
Miseellaneous Usits
Alkatinity, Total as CaCO3 a1 MG 130
Phosphorus, Total a3 P MG 0.078
‘Total Dissolved Solids MU 1020
Total Kjeldahi Nitrogen as N MG, 0,510
Yot Suspended Solids MV, 3
‘Toial Organic Carbon MG, .15
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS)

&

MAIN UL SEEP 601 ] ]
511101
901-521 101
3119708 REG
§726/98
Result UNC Val
Radiolagical tnity
Am-241 PCIA. | T96EG1) NA {j
Bi-307 FCIL | 3271400 NA 1]
#i-210m FCUT. | 3.35T400] NA i
Co-60 PCIL | 4.06E+00) NA U
Cs- 137 PCIL | 3.456+400] HA U
K40 PCUL | 1.30E+03] 5.14E+01
Pu-234 FCIN. | S.79E-01] 2.95E-01
Pu-2397240 PCHL. | 203E-01 I NA 1]
Pa-2a2 PCHL | JAIG0H NA 0
Ra-226 FCIL | 1.68E+00] NA U
§¢.90 PCIA. | ZA9E 00| NA U
Th-228 PCIA. | 4.336-01) NA ]
Th-230 PCIll. | 4A1E-01] 1.02E.01
The337 PCIA. | TOIR-01] NA U
Tritiom FCIA. | 1.69E+D4} 4.96E402
{1233 PCIA, | 9.65E-01] 3.37E-01
135 PO | 216001 NA i
1238 POV, | S26I01| 29486 ]

=

MAIN HILL SEEP 601

SI101
903-§21101
3119708 REG
33480
Resalt | UNL Val

Rads, Dissolved tUnits
Am-241 PCIAL 1.19] NA Uj
Bi-267 Pl 15| NA U
8i-210m PCIAL 4,25 HA 1]
Co-60 PCUL 439\ NA U
Cs-137 PCUL ISINA . U
R-40 PCIL 848 NA U
Pu-238 PCIAL. 0,581 0.281
Pu-239/240 PCUL G.0683| NA i
Pu-242 PCUL 0.186! NA U
fa-226 PCUL 0.454] NA 1]
§1-90 PCIA, 141 1.01
Th-218 PCIL 0.482] NA U
Th-230 PCIL 6239] 018
Th-232 PCIAL 03531 NA 1]
Tritium PG 5340 137
0-234 VCiA. 0.435] 0248
1238 PEI. 02011 NA ]
U238 FCIA. 0,462 0338

RADIOCYS
OCHEMI CAlL ANALYSIS
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| APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS)

MAIN HILL SEEP 607 {
$71101
902-871101
J1225.D REG
6/14/94
Result Val
Volatile Orpanics Usnits
Acetone UG 101U
Acetonitrile UG 100{U
Acrylonitrile UGA. 100{L)
Benzene UG/L Sl
Bromodichloromethang uGA. Siul
Bromoform UG/ 5jUl
Bromomethane UGL 10U
2-Butanone UG 10{U
Carbon Disulfide UGIL Sitl
Carbon Tetrachloride UG/L s{
Chlorobenzene UG S|
Chiorodibromomcthane UGA, 51Ul
Chloroethane UG 10jU
Chioroform UG SitH
Chloromethane UGA, 16U
1. 1-Dichloroethane UGH. St
T.2-Dichloroethane UG, 3113
i,‘i:l)ich!moc(hcnc UG, siti
i,3-Dicilorecticne TUGA, 1
i.3-Dichioropropane TUGH, T TR
cis-1,3-Dichloroprapene UGH. 5107
trans-1,3-Dichloropropene UG/, Sl
1.2-Dicthylbenzene UG/L S
{ithylbenzene UG K1 4]
{iexane UG, 101U
2-Hexanone UG, 101U
fodomethane UG/ 10iU
4-Mcthyl-2-pentanone UG 161U
Methylene Chloride UG (3183}
Styrene UG Siul
1,1,2,2-Tetrachloroethane UG St
Tetrachloroethene UGIL 51U
Taoluene uGA. 51Ul
{.1,1-Trichlorocthane UGIL s{
1,1, Trichiorocthane UG/, siii
Trcklotocthene GGAL ij
Trichlarotritiuoractiane UG, §{U3
Vinyl Acetate UG/L 10jU
Vinyl Chloride UG, 10{U
Xylene, Total UG/ 51Ul




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

(? OS: MAIN HILL SEEP 607 ‘ MAIN HILL SEEP 607 ;
z 5 shet i 571101
g5 962-871161 962-871101
o2 HEG REC
2 6714794 671494
{; Result Val Result Val
a Semi-valatile Organics Units Semi-volatile Organics Unilts
hs Acenmaphthene 2-Metbylphenol UG 1014}
g T ¥icthyipheno] NS 101
° Anbracens 77| TG Hioso-fi-n-propylamine | UGA | 0T
Benzofa)anthracene N-Nitrosodiphenylamine UGH. 1o
LBenzo(a)pytene Naphihalene UG 101U
Benzo(b}fluoranthene 2-Nitroaniline UG 251U
fenzo(p.hi)perylene UGA, J-Nitroaniline UG 2544
ﬁcnzo(k)ﬂuommhcnc UG 4-Nifroaniline UG 251t
Benzoic Acid UGH, Nitrobenzene UGIL 101
Benzyl Alcohol UGA. 2-Nitrophenol UG/ 101U
O 2-Benzyl-4-Chlorophenol UG 4-Nitrophenol UG 25U
% bis{2-Chlorocthoxy)methane | UG/ 2,2-oxybis(1-Chlaropropane) UG 10§
. bis(2-Chiorocthyllether UGL Pentachlorophenol UGIL 251U
u?‘: bis{2-Ethythexyl}phthainte UGA, Phenanthrenc UG/, 1010
Iy 4-Bromophenyt-phenylether | UGIL Phenot : UG |y
g B Dutylbenzylphihalate —IGH, Pyrene .. LS S
5 o Carbazole UG, 1,2, 4-Trichlorobenzene [y
3 g i-ChlnroA3~mclhylpheno| G 2.4,5-Trichiorophenol UG, 54U
> : f&ﬁhlumnnilinc OGA. 2.4,6-1'ric!x|or();}!:gnyl __UG!L 19 lj
52 2:Chloronaptehalene e Tenuatively Identificd Compounds | 2
g Zhwophendd _____].160:
= 4 Chloropheayl-phenylether | UGH.
=3 Chrysence UG
4 Di-n-butylphthalate UG
Di-n-octylphthalate UG,
Dibenrafa hlanthracene UG,
Dibenzoluran UG,
1,2-Dichlorobenzene UG
1.3-Dichiorobenzene UG,
i.4-Dichlorobenzene UG
3.3-Dichlorobenziding uGA
2,4-Dichlorophenot UGL
Diethyiphthalate UGL
2 4-Dimethylphenol UG,
Dimethylphthalate UG
4 6-Dinitro-2-methylphenal LGk
1 I i UG,
3, UG
2,6-Dinitrotoluene UG,
Fluoranthene UG
Fluorene UG
0 Hexachlorohenzene UG
% Hexachlorobutadiene UGIL,
® Hexachlorocyclopentadiene | UGL
= Hexachlorocthane UG
- Indeno{1.2,3-c.d)pyrene UG
Isophorone UGA.

A % taihydrardabhalapn 13121



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

S STAIN i{iL1, SEED 607
5 € §7i10i
g‘ o 902-S§71101
o 36135-07 REG
a3 6/14794
‘m Result ¥al
x
e Pesticides and PCBs Units
,g Aldrin UG, 001U
® alpha-BHIC UGHL 001U
3 aipha-Chiordane UGIL 001 |U
Aroclor 1231 UG/ 0.21U
Araclor-1016 UG 62U
Aroclor-1221 UG/L 0.41U
Aroclor-1242 UG 0.2|U
Aroclor-1243 UG/ 62U
Arocior-1254 UGH. 031U
Aroclor. 1260 UG/L 0.2{U
o beta-BHC UG/ 001|U
c 4.4.DDD i _ UGiL. 6.021U
@ 4.4.DDE UG 0.02(U
g 1.4-DDT UG, 0.02{U]
- T delta-BHC UG/ 001U
g3 Dieldrin UG 0.02|U
g = Endosulfan | UGIL 001U
> -3 Endosulfan 11 UG/ 0.021U
3 & Endosulfan Sulfate UG/ 0.02{1U
L5 findnin UG, 811l
& Cindrin Aldehyde UGI 6,020
':'6‘. Endrin Ketone UG 0.021U
B gamma.BC (Lindanc) UG, 6.01]U
) gonuna-Chiordane UGA 001U
Heptachior UGIL 0.01{U
eptachlor Epoxide UG/L 0.01{U
p.p-Mecthoxychlor UG, 0. 1{ul
Toxaphene UG/L Hu




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

z § @ MAIN HILLSEEY 607 ] MAIN T 1. SEEP 607
- 531101 §71101
;‘c;: £ 502-§71101 902.S71104
g 3611601 REG 3621601 REG
3 6713193 671394
m Result Val fesaiti  Val
b=
w fnorganics Units Dissolved Inorganics Units
@ Aluminum UG 80.9 Alumioum UG/ ELR L
g Amimony uoa EXLEY) Antimony TG ER1L) ‘
= Atsenic UG, a3 Assenic UG 3400
Bariup UGH, 1is Darjum uaGA. 314]
Beryifivm UGA, 48l Deryilium UGH. 71U
Bigmuth UG, 11431 Bismuth UG NR
Cadmium UG 23U Cadmium o, R
Calcium - UGIL 184000 Calcium UGH, 23700017
Chromium yga, TOHI Chromium UGH, 75U
Cobalt UG 6531 Cobalt UGIL 8410
o Copper 1o, 46l Copper [y 4.61U
o Cyanide UG 10|U Cyanide UG, NR
© fron UGIL 161 Tron UGIL 60510
b ead UG T30 : Lead UG, 281U
- % i tagnesium UG, 67600 Magnesium UGA. F5T00 (7
&g Manganese UG, AU Mangancse UG, 40
g o Mereury UG 8310 Mercary UL RSy
Y Nickel UGA. 810 HNickel UG, NRY
vl Potassium UL - 84101 Palassium Lua sl
2 E Selenium UG 4611 Selenium UG, NR
8 Sitver U, EX3 (1] Sitver UG, 13U
g . Sadium UG 569000 Sodium LIGA, NR
B Thallivm UG/ 92 Thailium UL ‘)é !E
g Vanadium yai, 490t Yanadium LG, 4510
Zing uga. 341 Zing UG 1410

¢yl abed



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

gz RAIN IILL SEEF 607 ]
25 §Ti1a1
= $01-671101
. G3521500015A REG
2 6714794
m Result Val
=~
e Anions Unity
ag Ammonia as N MG, .1
2 Chioride MG 1670
3 Fiuoride MO 013
Niteate/Mitrite (NOV/NO2Z-M) MG %A
Sulfate MG 185
S71161
503871101
16715000154 REG
") 6114794
}% Result Val
? Miscellaneous . Units
a% Alkalinity, Total as CaCO3 at RG/L 385
&8 Phosphorus, Total 83 P MG, 5851
s o Totnl Dissolved Sofids MG 7300
g g Total Kjeldahl Nitrogen as M MGA, | 0siu
5> Total Suspended Solids MG 64
4 ] Tolal Organic Carbon MG, 1.25
2
{g‘,
E
g



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

‘? o$ MAIN HILL SEEP 607 }
% 5 - §71161
g & 962-571101
o= 0361150001SA REG
:a 671494
y1] Result Val
~ .
3 EXPLOSIVES Units
0?: 2.Amino-4,6-dinitrotoluene - UG - 0,035
g 1.3-Dinitrobenzene . UGn, 6.11]U7
2.4-Dinitrotoluene UG, 00210}
2 6-Dinitrotoluene . UG 0.3
HMX - uon, 0,8{L1
Nittobenzene UGH 025141
PETN UG . iUl
RDX UG/ 0.841LJ
TETRYL UG 081U
1,.3,5-Trinitrohenzene UGIL 0.26;U}
(o] 2,4.6-Trinitrotoluene . UG:L Q.11
oo
)

6661 Arrugag
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APPENDIX E.3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS)

AMAIN HILL SEEP 607

| i

§71101
903571101
o - 3315763 REG o
614194
Resull | UNC Val

ftadiological Units
Am-231 FCIA | 1.1aL+00; NA Ul
#i-207 PCIA. | 342E+00] NA 7]
512 t0rm PCUL | 4.38E+00] NA ]
Co-60 PCIA. | 4.09E+00] NA i
Cs-137 FCUL | 3.88E+081 NA ]
K-40 PCUL | 3.66E+01] NA U
Pu-218 FCIA. | 1.57E-01I NA (11]
Fu.2397240 PCUL. | 8.80E-02 NA U1
Pu-242 PCUL | LIIE-01] NA Ui
Ra-226 FCUL | 1.54E+00] NA U
Sr-90 FCIAL | 1.01E+00] NA U
Th.378 PCIAL | 4.646-01) NA i
Th-230 PCiA. | 4028011 3.60F-01
Th-232 PFCIAL | 287E-01] NA 1]
Fritium PCIL. | 6.630+04] B9SE02
U234 PCIFL. | 6.59E-01 367101
i-233 PO | 236E 1 A {f
138 FETL 335681 2.206-01

MAIN HILL SEEP 607
ST1101
902-S71101
IS REG
34499
Result UNC ¥al

Rady, Dissolved Usnifs
Am.241 PCHL 0.553} HA ul
Bi-267 FCIA, 33| NA U
Bi-210m PCIA. 181 NA ]
Co-60 PCUIL 139 NA ]
Cs-137 PCUL T48| NA iJ
K-40 PCIAL 185 75.4
Pu-238 PCUL .13 0.287
{Pu-239/240 PCIA. 8.145] NA ]
Pu-242 PCVL 0.145] NA ]
Re-226 PCIA. 1.56] NA i
Se-90 PCIL 0.881] NA
Th-228 PCIAL 0471 NA 1]
Th230 FCIL G367 §.708
Th-232 PCIAL 0.261] NA i
Tritium PCiL. 64508 343
11-234 PCUA, 0337 0,323
{1335 THRCU 50758 NA i
1238 PCIA. 6473 0.381




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

g = MAIN ITILL SEEF 608 I
a5 581101
Q : 902-S81101
o5 J0870.D REG
;5’. S73194
[ul Result Val
~
hd ‘{Volatile Orgailies Uanits
::3 Acetone UG 10{U
% Aceloniteile UG 100{U
Acrylenitrile UG 106U
Benzene UG Siul
Bromuodichloromethane UG/ Sl
Bromoform UG 51U}
Bromomethane UGL 10{U}
2-Butanone UG 10U
Carbon Disulfide UG S{Ul
Carbon Tetrachloride UG 51Ul
O Chlorobenzene UGA siul
g Chiorodibrememethane UGIL 5[l
‘?G Chlotoethane UGH., 101U
Q Chloroform UG Sil
a5 Chlotomethane LGA. 1HU
g3 1.1-Dichlotacthane UGH. st
g - O Q 1.3 Dichlotoethane uGn. stui
2 g ,5 i.1-Diciioroeihiene UG, i
32 @ 1.2-Dichioroethene UG, i
85 o = i.3 Dichlorepropant UG, slui
2 a @ eis-1,3-Dichlorepropene UGH. Sjul
-8 R-Y trans-1,3-Dichloroprapene UG/L Siu)
8 - 12-Dicthylbenzene UG, 3iui
g (‘g a Ethylbenzene UG, Sjul
i Hexane UG/ 101U
Lé‘ . 2-lexanone UG, 101U
Todomethane UG, 10{U
4-Methyl-2-pentanone UG/ 101U
Methylene Chilonde ) UGa 10}U
Styreae UG/ E1{¥]
1,1.2,2- Tettachlorocthane UG Sitn
Tetrachlproethene UG SH
Toluene UaGa. Sl
1,1, I-Trichlorocthane UG/ 51
1,1, Trichiorocthane UG 31Ul
Trichlorocthene UGt 113
Trichiorotrifluoroethane uon. 5
Vinyl Acetate UGIL 10{U
Viny} Chloride LG/L 10jU
Xyleoe, Total UG, 51Ul

Ly abed



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

MAIN HILL SEEP 608

581101
902-581101
A1801278.D REG
5/31/94
Result Val
Semi-volatile Orpanics Units
2-Methylphenol UG 10U
4-Methyiphenol UG 101U
N-Nitroso-di-n-propylamine UGIL 10jU
N-Nitrosodiphenylamine UG 101U
Naphthalene UG/ 101U
2-Nitroaniline UG/L 251U
3-Nitroaniline UG/L 251U
4-Nitroaniline UGIL 251U
Nitrobenzene UG 101U
2-Nittaphenol UG 10jU
4.Nitropheno! UG 25{U
2.2%-oxybis{ 1-Chlotopropane} UG, 101U
Pentachlorophenol UG, 251U
Phenanthiene UGHL 10j0
Phenol Tued, | g
Pyrene UIGH, 10{U
1,2 4-Trichlorohenzene UG, iU
24,5-Trichlorophenol UGH. 2540
2,4,6-Trichlorophenal UG 10jU
Tentatively ldentificd Compounds k]

f;', g @!MN 1111 SEEP 608
n 9 Saio
g5 902-§8i 101
o B A1801278.D REG
.:3. 5731194
m Result Vai
x
g Semi-volatile Organics Unils
Q +JAcenaphthene UG/L 10{U
%’ Acenmaphthylene UG/L 10{y
Anthracene UGt 101U -
Benzo(a)anthracene uGAa. 10{U
Benzo(a)pyrene UG/L 10{U
Benzo(b}luoranthene UG/ 104U
Benzo(g h.i)perylene UG/L 10jU
Benzo{k){luoranthene UG/ 101U
Benzoic Acid UG S0iU
Neneyt Alcohol UG/ 101
) 2-Benzyl-4-Chlorophenol UGIL 101U
g bis(2-Chioroethoxy)methane | UG/ io{il
‘ big(2-Chloroethyl)ether UG, [
2z bis(2-Fithyilexyliphthatate | UG/ io|ii
) 4-Bromophenyl-phenylether | UG, 10jU
g2 Butylbenzylphihalate UG, 101U
g - Carbazole UG i}
< g 4-Chloro-3-methyiphenol [ 10jU
Gz 4-Chiotoaniline UG, 10|U
&2 2-Chloronaphthalene UG/, 10{U
e 2-Chlorophenol UG/L 10{U
- 4-Chlorophenyi-phenylether | UG/L 16ju
=3 Chrysene UG/l 1041
8 Di-n-butyiphthalate UG, 10{0
Di-n-actylphthalate UG 1011
Dibenzo(a,h)anhracene UG 1Y
Dibenzafuran UG/ oy
1.2-Dichlorebenzene UG 10j11
1.3-Dichlorobenzene UG 101U
1.4-Dichlorobenzene UO/L 10jU
1.3'-Dichlorobenzidine UG 101U
2,4-Dichlorophenn] UGH. o1y
Diethylphthalate UG 10t
24-Dimethylphenol UGH. 1041
Dimethylphthalate uaGHA. 10{U
4,6-Dinitro-2-methylphenol | UGA 25U
2.4-Dinitrophenol UG/L 25U
2 4-Dinitrotaluene UG 10iU
2 6-Dinitrotoluene UGIL 10U
Fluoranthene UG 104U
Fluorene UG/L 10{U
;)U Hexachlorobenzene UGA. 10jU
Q Hexachlorobutadiene UGL 10jU
® iiexachlorocyclopentadicne | UG 0]
N flexachlotocthane UGIL 100
o indeno(1.2.3-c.dlpytene UG i0jU
- - ne 1" 10{U




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

F X . 4
2 g MAIN THILL SEEP 608
@ 5 $81101
S :; G03-SRT101
og 35717.07 REG
? 5131794
i Result Val
o]
3 Pesticides and PCBs Units
r§ Aldrin e Y
3 alpha-BHC Lon. 0.01{U
alpha-Chlordanc UGH, 0.01}U
Aroclor 1232 UG/L 0.2i1U
Aroctor-1016 UG 02|0
Aroclor-1221 UG/L 0.4{U
Aroclor-1242 UGH. 0.21U
Aroclot-1748 UG 02U
Aroclor. 1254 UG/L 021U
Aroclor-1260 UGH. 6.2{0
o teta-BHIC UG, 0.01|U
G TIPOD UG, ]
» §.4°DDE UG, 0.02}0
s ITPDT UGHL 0.02}i
e delta-BIIC UGH. 6.01{0
g8 Dickicin UGIL a.03{i1
5 o iEndosulfan 1 UGH. ool
2 g Endosuifan 11 UGA, X [
S 2 findosulfan Sulfate UG, 003
S 2 Endiin iGH, 0.01|0
2 Endrin Aldehyde UG/ 0.02{U
& Endrin Ketone UGIL 0.62|U
Z gamma-HC (Lindane) UGH oo1iU
8 gamma-Chiordane TGIL aoi1jU
Heptachlor UGA. 001U
Heptachlor Epoxide UG/ 0.011U
p.p-Mecthoxychlor uGH, 0.0
Toxaphene UGH. Hil

6v1 abey
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APPENDIX E,3 MAIN HILL SEEPS SOIL INVESTIGATION (WATERS)

MAIN MILL SEEP 608

|

MAIN HHLL SEEP 608

S81101
902581101
3573104 REG
s394

- Result | Vai
Inorganics Units
Aluminum UG/ 2110
Antimony UG/ 34U
Atsenic uGn. 411y
Barium UG/, 76.2
Deryllium UGIL 0,26
Bismuth UG, 211U
Cadmium UGH. 234U
Calcium UGAL 200000
Chromium UG 75iU
Cobalt UGH. 7.8
Copper UG/, 5.3
Cyanide UG ity
fran ul, 3717011
Lead UL 2810
Magnesium UGA, 74100
Manganese UG, 51.5
Mercury UG/IL 021U
Nicke! UG 8 HU
Potassium UG, 6450
Sclenium UGt 461U
Sitver UG, 4.8t
Sodium UG 146000
Thalliom UG 36U
Vanadium UG 491U
Fine voi Vi3

S811a1
) 962-S81161
T 3573604 REC
S/31/94
Result]  Val

Divsolved Inorganics Unils

Aluminum UG 20,310
Antimony UGHL 31U
Arsenic UG 4.3jU
Barium UGH. 78.8
Beryllium UG LI
Bismuth UG, NR
Cadmium uo. 231U
Caleium uGn. 210000
Chromium UG 9.1{u
Cobalt UG 34U
Copper UG 271U
Cyanide UG NR
lron UG 156U
f.rad uGH. 2.8{U
Magnesium UG THIO0
Manganese UG 6.21U
Mercury _uoa. 0.2{U
Nickel UG, NR
Potasshnn UGHt. 7150
Selenium LG NR
Sitver UG 2,31
Sodium UG, NR
Thallium UGH. 6.1jU
Vanadium LIGHL 4.71U
Zine UG, iU
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APPENDIX E.3 MAIN H’n.ii SEEPS SO

L INVESTIGATION (WATERS)

s

st
St

S81101

-, 902-881101

~[63572900045A REG

Aot 831094

‘| Result Val

Aniong

Ammonia as N MG/ 0.HuU
Chloride MG/L 441
Fluotide e 0.11U
Nitrate/Nitrite (NOI/NO2-N) 37
Sulfate Dt i 104]]

S81101

i 502-SB1101

| 03571900045A REG

5431194

- Val

Miscellaneous

Alkalinity, Total as CaCOT a1

Phosphorus, Total as P

o |

Total Dissolved Solids : MG/L .

Total Kjeldahl Nitrogenss N - - - MG -

Total Suspended Sofids .- MGIL
MG/L

Total Qrganic Carbon




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

. RS S B
7= P AN THiLE SEEP 608 I I MAIN TIILL SEET 608 I
£ S81101 S81101
g‘ o w 902-581101 902-581101
o= T 3219709 REG » 3319709 REG
2 5731194 33485
m Resull | UNC Val Resull | UNC Val
ol
o Radiological Units Rads, Dissalved Units
rg Am-241 PCIA. | 9.79E-01] NA Ul . [Am-241 PCIL, 0.527 NA ui
g 8i-207 PCIA. | 2.18E+D0} NA U Bi-207 PCIL 4.65] NA U
Bi-210m PCIA. | 1.51E+00] NA u Bi-210m PCUL 5451 NA U
Co-60 PCIL | 1.80E+00[ NA ] Co-60 PCUL S8 NA ]
Cs-137 PCiA. | 2.32E+00] NA ] Cs-137 PCUL 539 NA ]
K-40 PCUL [ 3.86E+01| NA ] K-40 PCIL 148 NA 1]
Pu-238 PCUL | 6.57k-01] 3.48E-01 Pu-238 PCIIL. 0431 NA U
P4.239/240 PCIA. | B.10E-02] NA U i Pu-239/240 PCH, 0.0827| NA U
Pu-242 PCIN. | 8.10E-02] NA U Pu-242 PCIL 0.0827] NA U
Ra-226 PCHL 4.11E-01| NA U Ra-226 PCILL 04531 NA i
5r.90 PCIA. | 4.26E100] NA U S$r-90 PCil. 492 1.33
Th-228 PCUL | 4.05E-01| NA U Th228 PCIL 6,611 NA ]
h.230 PCIUL | Z.0AE-01] 1.476-01 Th-230 PCiiL 0,302} HA U
Thai2 PCIA. | 237601 NA i Th-233 tCUL 0301 NA ]
i Tritiam PCIL | 5526101 3.381+02 Tritium PG, 6500 159
g {7334 FCH. | 4 ATED1]| 269801 1-333 BCILL 0.453] NA Ui
2 11233 PCIA._ | 714E02] NA U U238 PCiA. U371 NA Ui
5 U-338 PCUL. | 1.68E-01| 2.611-01 U-238 FCUL 0,503 6.363]]
&
3

uonednsoauy spro§ [eucidsy '6NO
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2 ICF KAISER
ENVIRONMENT & ENERGY GROUP

ICF Kaiser Engineers, inc.

4501 Erskine Road, Suite 100
Cincinnati, OH 45242-4713
313/745-2760 Fax 513/745-2762

February 17, 1995

Mr. Gary Coons

EG&G Mound Applied Technologies
Mail Stop: OSE-2

P.O. Box 3000

Miamisburg, Ohio 45343-3000

 Seep Sampling
Mound Plant, Main Hill
- ICF KE Project No. 93134-016-00

Dear Gary:

This letter presents the results of the final seep monitoring and sampling activities performed on January l
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 I
other parameters are to be assessed.

Seeps 0601, 0604/0605, 0606, 0607, 0608, and 0625 (Figure 1) were sampled in the field for pH, specific
conductance, and temperature using a Hydac combination meter. Flow rates were also calculated in the
field by collecting a volume of water and recording the time required to collect it.

In accordance with the Field Sampling Plan, water samples were collected in 40 ml prepreserved
laboratory supplied vials and transferred to Ross Analytical Services, Inc. in Strongsville, Ohio for
analysis. The water samples were analyzed for VOCs by EPA Test Methods 8010 and 8020. A review
of the laboratory data suggests that DCA concentrations reported for January 5, 1995 are the resuit of
laboratory or glassware contamination. Each of these samples reported DCA concentrations ranging from
7.3 to 8.0 ug/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 1. Equipment blank
and laboratory QA/QC samples were also transferred to the laboratory for analysis and are documented
in Attachment L.

A multivariate statistical technique called "cluster analysis" was used to evaluate seep data collected
between August 1994 and January 1995. Cluster analysis is a robust statistical tool which creates groups,
or clusters, by progressively pooling individuals on the basis of overall similarities with respect to all
measured parameters. A requirement of cluster analysis is a low percentage of "missing data” within the

93134-116-F
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Mr. Gary Coons

EG&G Mound Applied Technologies
February 17, 1995

Page 2

overall dataset being analyzed. One of the strengths of cluster analysis is that the parameters being
analyzed need not be of the same type; that is, physical data (temperature, flow rate) can be combined
with chemical data (water chemistry).

Parameters considered during evaluation of the Main Hill seeps included:

- analytical data for
chloromethane,
dichloromethane (DCA),
1,2-dichloroethene (1,2-DCE),
trichloroethene (TCE),
1,1,1-trichloroethane (1,1,1-TCA), and
tetrachloroethene (PCE),

- conductivity;

- pH;

- temperature; and
- seep flow rate.

The first iteration of this technique, using all of the above listed parameters, resulted in clusters which
I 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
I together. Clustering by individual seep suggests unique composition, and perhaps unique sources, for

water in seeps 601, 608, and 6#® 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,
l unweathered shale bedrock.

To evaluate this influence of contaminants on clustering, conductivity, and temperature were deleted from
the dataset prior to analysis. This evaluation revealed the following clusters and their unique

characteristics:

Seep 601, characterized by elevated levels of PCE (in fact, the only PCE "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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Seep 606, elevated levels of 1,2-DCE and TCE;

A cluster composed of samples from seeps 606, 607, 608, and €@, all were collected on August
9, 1994, and all are characterized by chloromethane (the only chloromethane hits of the entire
dataset). As these seeps are geographically separated, and this parameter was detected only for
this sample period, it seems likely that this cluster may represent laboratory contamination.

In summary, cluster analysis suggests that these seeps have consistently unique characteristics, possibly
reflecting unique sources for contaminants measured in each seep, as well as for the source of water which
feeds seep flow.

A comparison of the seep flow (Figure 2) and tetrachlorethene (PCE) concentrations (Figure 3) for seep
0601 suggests that PCE concentrations increase with increased seep flow. This increase in PCE
concentrations with increased secep 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 1,1, 1-trichloroethane in the Main Hill seeps
do not indicate any correlation to seep flow and are plotted in Figures 4, S, 6, 7, and 8, respectively.

The cluster analysis and the correlation between seep flow and the concentration of PCE in seep 0601 and
the lack of correlation between seep flow and other compounds suggests that there may be different
contaminant source areas on the Main Hill. One potential source area of PCE is located on the east side
of I Building where previous soil gas surveys identified PCE concentrations of 1,191 ppb.

If you should have any questions, please feel free to contact Tom Kilbane at (513) 745-2773.
Sincerely,
ICF KAISER ENGINEERS

'7%}7%4/ /‘/«/

Thomas J. Knlbane
Hydrogeologist

//Mg

Keith Egan
Project Manager

Attachment
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Table 1.1. Scep Sampling Results

Seep # Sampie Date Sample LD. Chlsromethane | Dichioromethane | Cis-1,2.DCE TCE LLETCA PCE pH Conductivity | Temperature Flow }
060} 08/09/94 M2302-80-0601-0 <2 42 <2 6.9 <0.4 i6 62 2230 60.1 135 l
08/31/94 203-600001 <2 <z 2 7.5 <2 17 1.2 1,900 61 1408
08/3194(D) 203-000002 <2 <2 <2 71 <2 16 NS§ NS NS NS
£0/05/94 203-000010 <2 20 <Q 5.0 <2 6.2 6.1 1,970 60.1 09
10/05/94¢L) 203-000011 <2 <2 <2 58 <2 70 N§ NS NS NS
117027494 203-000017 <2 2.6 <2 39 <{.4 4.4 6.4 2,010 GO 0938
1H02/94(1) 203-000018 <2 2.6 <2 38 <Q.4 4.2 N§ NS NS N§
1 2/006/94 203-000024 <} <5 <L 56 <f.5 f4.4 6.5 2,020 601 1828
12/06/9:4413) 203-000025 <1 <05 <0.5 5.3 <5 144 NS NS NS NS
1403795 203-000032 <2 (7.6} <2 4.1 <0.4 57 6.6 2,110 56.1 1.12%
L/OSHS(D) | 203-000033 < (R0) < 38 <04 5.1 NS NS NS Ns ||
0604/0603 08/09/94 M2302-80-0604-0 <2 38 <2 0.7 <04 <} 6.7 3,500 66.5 0.07 “
08731794 N§ NS$ NS NS NS NS N§ NS NS NS NS P
10/05/94 NS$ N§ NS NS NS NS NS N§ NS NS NS
11/02/94 NS NS NS NS NS NS NS NS NS NS NS
12/06/94 203-000028 <} <0.5 21 10.8 «0.5 <05 68 2350 516 0.051
1/05/95 NS NS N§ N§ NS NS NS NS NS NS NS i
Notes:
Sample identification system was changed between the 08/09/94 and 08/31/94 sampling events
Cis-1,2-DCE = Cis-1,2-Dichiorocthene
TCE = Trichtoroethene
LILITCA = 1,1 1-Trichloroethane
PCE = Tetrachioroethene
< = less than estimated quantitation limits
NS = Not sampled
D = duplicate samples
(7.3} = sample suspect due to laboratory contamination
Conductivity units in phmos
Temperature units in degrees Fahrenheit
Flow units are gallons per minute n?
Parameter concentrations in pg/l. (parts per billion) (c%
* Temperature measurement has likely been affected low ambient air (emperatures. P
o
-\!
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Table 1.1. Seep Sampling Results (continued)

Seep # Sample Date Sample LD. ‘ Chlgremethane Dichlorometbin-e Cis-1,2-DCE TCE L1L1-TCA PCE pH Conductivity | Temperature Flow
0606 08/09/94 M2302-80-0606-0 39 35 T <2 14 <0.4 <2 69 3,600 67 0.001
08/31/94 203-000006 <2 <2 4.3 92 <« <2 6.4 3,810 667 0.006
10/05/94 NS NS NS NS NS NS NS NS NS NS NS
11/02/94 NS NS NS NS NS NS NS N§ NS§ N§ NS
12/06/94 203-000029 <1 <0.5 39 10.6 <0.5 <0.5 1.0 3,050 §2.1 0.008
1/105/95 NS NS NS NS N§ NS NS NS NS NS NS
0607 08/09/94 | M2302-80-0607-0 34 3.7 2.6 49 0.7 < 72 3,800 515 1.125
08/31/94 203-000007 <2 <2 3.0 56 <2 <2 7.4 3,780 574 1407
10/05/94 203-000015 <2 <2 23 52 1.3 <2 6.7 3,700 574 0415
1140294 203-000022 <2 23 <2 30 <Q.4 <2 6.7 3,700 36.4 0.703
12706794 203-000030 <1 <0.5 22 2.6 <0.3 <0.3 6.9 3,120 55.1 1.878
HOSMS 203-000035 <2 (7.3) <2 2.6 0.4 <2 6.7 3.420 4§.5¢ 0.804
0608 08083 M2302-80-0608-0 7.1 40 <2 36 <0.4 <2 62 2230 60.1 0.035
08/31/54 203-000008 <2 <2 «2 4.5 <2 <2 6.9 2,240 60.3 0.035
107054 203-600014 <2 <2 <2 40 <0.5 <2 6.9 2,230 60.1 0028
1140204 203-000021 <2 2.6 <2 2.6 <0.4 <2 6.6 2,240 47.1* 0.023
12/06/94 203-000027 <} <0.5 <0.5 2.1 <0.5 <0.5 6.6 2,240 47.7* 0.015
1/05/95 NS NS NS NS NS NS NS NS NS NS NS

Notes:
Sample identification system was changed between the 08/09/94 and 08/31/94 sampling events

Cis-1,2-DCE = Cis-1,2-Dichlorocthene

TCE = Trichloroethenc

1.ILI-TCA = §1,1-Trichloroethane

PCE = Tetrachloroethene

< = less than estimated quantitation limits

NS = Not sampled

() = duplicate samples

(1.3) = sample suspect due to laboratory contamination

Conductivity units in yhmos
Temperature units in degrees Fahrenheit
Flow units are gallons per minute

Parametes concentrations in pug/L (parts per billion)
* Temperature measurement has likely been affected low ambient air temperatures,

g1 abed
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Table 1.1, Seep Sampling Results {continued)

Seep # Sample Date Sample 1D, Chloremethane | Dichloromethane | Cis-1,2-DCF. TCE 1L.LITCA PCE pH Conductivity | Temperature Flow
9625 s 44 42 <2 0.4 06 < 75 1,300 675 o lus 0017
prp— iy P PP o 40 2 <04 <0.4 <2 ’ WMW”‘WNS N§
08731794 203-000004 <2 7.5 1,220 67.3 0.02
10705794 203-000013 <2 1.320 59.6
11/02/94 203-600020 o —

105793 203-000034 «2 09 «2 <014 <{}4 <2 68 t41e 43.3¢ 0.114

i sl i

Notes:
Sample identification system was changed between the 08/09/94 and 08/31/94 sampling events

Cis-1,2-DCE = Cis-1,2-Dichloroethene

TCE = Trichloroethenc

LLETCA = | 1,1-Trichloroethane

PCE = Tetrachlorocthene

< = less than estimated quantitation limits

NS = Not sampled

() = duplicate samples

(7.3) = sample suspect due to laboratory contamination

Conductivity units in phmos

Temperature units in degrees Fahrenheit

Flow units arc galions per minute

Parameter concentrations in ug/L (pars per billion)

* Temperature measurement has likely been afTected low ambient air temperatures.

661 abed
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Seep Flow
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Tetrachloroethene
Concentration in ppb
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Chloromethane Concentrations
Concentration in ppb
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Cis-1,2-Dichloromethene
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Trichloroethene
Concentration in ppb
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1,1,1- Trichloroethane
Concentration in ppbd
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Ross Analytical Services, Inc.
16433 Foltz Industrial Parkway * Strongsville, Ohio 44136
(216) §72-3200 » Fax (216) 572-7620 » 1-800-325-7737

CERTIFICATE OF ANALYSIS

Client:

ICF Kaiser Engineers, Inc. Work Order #: 95-01-040

4501 Erskine Rd. Suite 100 Client Code: ICF_XAISER_2

Cincinnati, OH 45242 Report Date: 01/16/95
Work ID: Waters for 8021

Attn: Kelth Egan Date Received: 01/06/95

Purchage Order: Proj # 93134-016-00

SAMPLE IDENTIFICATION

Lab ' Sample Lab Sample
Number Description Number Degcription
01 Water 203-~000032 02 Water 203~000033
03 Water 203-000034 04 Water 203-000035
05 water 203-000036 06 Disk

Data are reported on an as-received basis unless stated other-
wigse. 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.

) _fz

/

LLP?L’} ? . o
Certificate approved by
Amy E. Nasr
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wWork Order # 95~01-040 Ross Analytical Services, Inc Reported: 01/16/95
Sample Description Water 203-000032 Lab No. 01
YTest Description 8010/8020 in series Test Code 8021

DATE RUN 01712795 DILUTION FACTOR 1 UNITS ug/L

Halogenated (8010) Volatiles

CAS No. Compound Result EQL CAS No. Compound Result EQL
75-25-7 Bromodichloromethane <EQL 2.0 107-06-2 1,2-Dichloroethane <EQL 2.0
75-25-2 Bromoform <EQL 2.0 75-35-4 1,1-pichtoroethene <E0L 2.0
56-23-5 Carbon tetrachloride <EQL 2.0 156-60-5 trans-1,2-Dichloroethene <EQL 2.0
108-90-7 Chlorobenzene <EQL 2.0 75-09-2 Dichloromethane 7.6 2.0
75-00-3 Chioroethane <EQL 2.0 78-87-5 1,2-pichloropropane <EQL 2.0
67-66-3 Chloroform <EQL 2.0 10061-02-6 trans-1,3-Dichloropropene <gQl 2.0
74-87-3 Chloromethane <EQL 2.0 79-34-5 1.1.2,2-Tetrachliocroethane <EQL 2.0
126-48-1 pibromochlioromethane <EoL 2.0 127-18-4  Tetrachloroethene 5.7 2.0
95-50-1 1,2-Dichlorobenzene <EQL 2.0 71-55-6 1,1,1-Trichloroethane <EQL 0.4
541-73-1 1,3-Dichlorobenzene <EQL 2.0 79-00-5 1,1,2-Trichloroethane <EQL 2.0:
106-46-7 1,4-Dichiorobenzene <EQL 2.0 79-01-6 Trichloroethene 4.1 0.4
75-34-3 1,1-Dichloroethane <EQL 2.0 75-01-4 Vinyl Chloride <EGL 2.0
76-13-1 Freon 113 <EQL 2.0 156-59-2 cis-1,2-Dichloroethene <£QL 2.0

Aromatic (8020) Volatiles

CAS No. Compoind Result EaL CAS No. Compound Result £QL
71-43-2 Benzene <EQL 2.0 106-46-7  1,4-Dichlorobenzene <EQL 2.0
108-90-7 Chiorobenzene <EQL 2.0 100-41-4 Ethylbenzene <EQL 2.0
95-50-1 1,2-Dichlorcbenzene <EQL 2.0 108-88-3 Toluene <EQL 2.0
541-73-1 1,3-Dichlorobenzene <gQt 2.0 Xylenes <EQL 4.0
8010 Surrogate % Recovery Limits
1-Chloro-4-fluorobenzene 116 59 - 158
8020 Surrogate X Recovery Limits
1-thloro-4-fluorobenzene 106 67 - 136
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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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Work Order # 95-01-040 Ross Analytical Services, Inc Reported: 01/16/95
sample Description Water 203-000033 Lab No. 02
Test Description 801078020 in series Test Code 8021

DATE RUN 01/12/95 DILUTION FACTOR 1 UNITS ug/L

Halogenated (8010) Volatiles

CAS No. Compound Result €aL CAS No. Compound Result EQL
75-25-7 gromodichloromethane <EQL 2.0 107-06-2 1,2-Dichloroethane <EQL 2.0
75-25-2 Bromoform <EQL 2.0 75-35-4 1,1-Dichloroethene <EQL 2.0
56-23-5 Carbon tetrachloride <E0L 2.0 156-60-5 trans-1,2-Dichioroethene <EQL 2.0
108-90-7 Chlorobenzene <EQL 2.0 75-09-2 Dichloromethane 8.0 2.0
75-00-3 Chloroethane <EQL 2.0 78-87-5 1,2-Dichloropropane <EQL 2.0
67-66-3 Chioroform <EQL 2.0 10061-02-6 trans-1,3-Dichloropropene <EQL 2.0
74-87-3 Chioromethane <EQL 2.0 79-34-5 1,1,2,2-Tetrachloroethane <EQL 2.0
124-48-1 pibromochloromethane <EQL 2.0 127-18-4 Tetrachloroethene 5.1 2.0
95-50-1 1,¢-Dichlorobenzene <EQt 2.0 71-55-6 1,1,1-Trichloroethane <EQL 0.4
541-73-1 1,3-Dichlorobenzene <EQL 2.0 79-00-5 1,1.2-Trichloroethane <EOL 2.0
106-46-7 1,4-Dichlorobenzene <EQL 2.0 79-01-6 Trichloroethene 3.8 0.4
75-34-3 1,1-Dichloroethane <EQL 2.0 75-01-4 viny! thloride <EQL 2.0
76-13-1 freon 113 <EQL 2.0 156-59-2 cis-1,2-Dichloroethene <EQL 2.0

Aromatic (8020) Volatiles

CAS No. Compound Result Eat CAS No. Compound Result EQL
71-43-2 Benzene <EQL 2.0 106-46-7 1,4-Dichlorobenzene <EQL 2.0
108-90-7 Chlorobenzene <EGL 2.0 160-41-4 Ethylbenzene <EQL 2.0
95-50-1 1,2-Dichlorobenzene <EQL 2.0 108-88-3 Toluene <EQL 2.0
S541-73-1 1.3-Dichlorobenzene <EQL 2.0 Xylenes <EQL 4.0
8010 Surrogate X Recovery Limits
1-Chloro-4-fluorcbenzene 119 59 - 158
8020 Surrogate X Recovery Limits
1-Chloro-4-fluorcbenzene 107 &7 - 136
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VWork Order # 95-01-040 Ross Analytical Services, Inc Reported: 01716795
sampte Description WNater 203-000034 Lab No. 03
Test Description 801078020 in series Test Code 8021

DATE RUN 01712/9% DILUTION FACTOR 3 UN1TS ug/t

Halogenated (B010) volatiles

CAS Ko, Compound Result EQL CAS No. Compound Result 3418
75-25-7 Bromodichloromethane <EQL 2.0 107-06-2 1,2-Dichloroethane <EOL 2.0
75-25-2 Bromoform <EQlL 2.0 75-35-4 1,1-Dichloroethene <EQL 2.0
56-23-5 Carbon tetrachloride <EQL 2.0 156-60-5 trans-1,2-Dichloroethene <EQL 2.0
108-90-7 Chiorobenzene <EQL 2.0 75-09-2 Dichloromethane 7.9 2.0
75-00-3 Chloroethane <EQL 2.0 78-87-5 1,2-Dichloropropane <EQL 2.0
67-66-3 Chtoroform <EQL 2.0 10061-02-6 trans-1,3-Dichloropropene <EQL 2.0
74-87-3 Chloromethane <EQL 2.0 79-34-5 1.1,2,2-Tetrachloroethane <EQL 2.0
124-48-1 Dibromochioromethane <EQt 2.0 127-18-4 Tetrachloroethene <EQL 2.0
95-50-1 1,2-Dichlorobenzene <EQL 2.0 71-55-6 1,1,1-Trichloroethane <EQL 0.4
541-73~1 1,3-Dichlorobenzene <EQL 2.0 79-00-5 1,1,2-Trichloroethane <EQL 2.0
106-46-7 1,4-Dichlorobenzene <EQL 2.0 79-01-6 Trichloroethene <E0L 0.4
75-34-3 1,1-Dichloroethane <EQlL 2.0 75-01-4 Vinyl Chleride <EQL 2.0

76-13-1 Freon 113 <EQL 2.0 156-59-2 cis-1,2-Dichloroethene <EQL 2.0

Aromatic (B020) volatiles

CAS No. Compound Result EQL CAS Mo. Compound Result EQL
71-43-2 Benzene <EQL 2.0 106-46-7 1.4-Dichlorobenzene <EQL 2.0
108-90-7 _ Chlorcbenzene <EQL 2.0 100-41-4 Ethylbenzene <EQL 2.0
95-50-1  1,2-Dichlorobenzene <EQL 2.0 108-88-3  Toluene <EQL 2.0
541-73-1 1,3-Dichlorobenzene <EQL 2.0 Xylenes <EQL 4.0
8010 Surrogate % Recovery Limits
1-Chloro-4-fluorobenzene 115 59 - 158
8020 surrogate X Recovery Limits
1-Chloro-4-fluorobenzene 108 67 - 136
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Vork Order # 95-01-040 Ross Analytical Services, Inc

sample Description Water 203-000035
Test Description 8010/8020 in series

Lab No. 04

DATE RUN 01/12/95 DILUTION FACTOR 1

CAS No. Compound

75-25-7 Bromodichl{oromethane
75-25-2 Bromoform

56-23-5 Carbon tetrachloride
108-90-7 Chlorobenzene
75-00-3 Chloroethane

67-66-3 Chloroform

74-87-3 Chloromethane
124-48-1 Dibromochioromethane
95-50-1 1,2-Dich{orobenzene
541-73-1 1,3-Dichlorobenzene
106-46-7 1,4-Dichlorcbenzene
75-34-3 1,1-Dichloroethane

I 76-13-1 Freon 113
l CAS No. Compound

71-43-2 Benzene

108-90-7 Chlorobenzene
95-50-1 1,2-Dichlorobenzene
541-73-1 1,3-Dichlorobenzene

8010 Surrogate
1-Chloro-4-fluorobenzene
8020 Surrogate

1-Chloro-4-fluorobenzene

Test Code 8021

Reported: 01/16/95

UNITS ug/t

Halogenated (8010) volatiles

Result EQL
<goL 2.0
<EQL 2.0
<EQt 2.0
<EQL 2.0
<EQL 2.0
<EOL 2.0
<EQL 2.0
<EQt 2.0
<EQL 2.0
<EQL 2.0
<EQL 2.0
<EQL 2.0
<EOL 2.0

Aromatic (8020) volatiles

Result EQL
<EQL 2.0
<Eat 2.0
<€t 2.0
<EQL 2.0
X Recovery Limits
113 59 -
% Recovery Limits
106 67 -

CAS No.

107-06-2
75-35-4
156~60-5
75-09-2
78-87-5
10061-02-6
79-34-5
127-18-4
71-55-6
79-00-5
79-01-6
75-01~4
156-59-2

CAS No.

106-46-7
100-41-4
108-88-3

Compound

1,2-Dichloroethane
1,1-Dichloroethene
trans-1,2-Dichloroethene
Dichloromethane
1,2-Dichloropropane
trans-1,3-Dichloropropene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene

Vinyl Chloride
cis-1,2-Dichloroethene

Compound

1,4-Dichlorobenzene
Ethyibenzene
Toluene

Xylenes

Result EQL
<EQL 2.0
<EQL 2.0
<EQL 2.0

7.3 2.0
<EQL 2.0
<EQL 2.0
<EQL 2.0
<EQL 2.0
<EQL 0.4
<EQL 2.0

2.6 0.4
<EQL 2.0
<EQL 2.0

Result EQL
<EQL 2.0
<EQL 2.0
<EQL 2.0
<EQL 4.0
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Work Order ¥ 95-01-040 Ross Analytical Services, Inc
Sample Description Mater 203-000036 Lab No, 05
Test Description 8010/8020 in series Yest Code 8021

Reported: 01/16/95

DATE RUN 01712/95 DILUTION FACTOR 1 URITS ug/i
Halogenated (8010) Volatiles
CAS No. Compound Result EQL CAS No.
75-25-7 Bromodichloromethane <EQL 2.0 107-06-2
75-25-2 8romoform <EOL 2.0 75-35-4
56-23-5 Carbon tetrachloride <EQL 2.0 156-60-5
108-90-7 Chlorobenzene <EQL 2:0 75-09-2
75-00-3 Chloroethane <EQL 2.0 78-87-5
67-66-3 Chioroform <EQL 2.0 10061-02-6
74-87-3 Chlioromethane <EQL 2.0 79-34-5
126-48-1 pibromochlioromethane <EQL 2.0 127-18-4
95-50-~1 1.2-pichlorobenzene <EQL 2.0 71-55-6
541-73-1 1,3-Dichlorobenzene <EQL 2.0 79-00-5
106-46-7 1.4-Dichlorobenzene <EQL 2.0 79-01-6
75-34-3 1,1-Dichloroethane <EQL 2.0 75-01-4
76-13-1 freon 113 <EQL 2.0 156-59-2
Aromatic (8020) volatiles
CAS No. Compound Result EQl CAS No.
71-43-2 Benzene <EQL 2.0 106-46-7
108-90-7 Chiorobenzene <EQL 2.0 100-41-4
95-50-1 1,2-Dichlorobenzene <EQL 2.0 108-88-3
541-73-1 1,3-Dichlorobenzene <EQL 2.0
8010 Surrogate % Recovery Limits
1-Chloro-4-fluorchenzene 113 59 - 158
8020 Surrogate X Recovery Limits
1-Chioro-4-fluorobenzene 107 67 - 136

Compound

1.2-Dichloroethane
1,1-pichlioroethene
trans-1,2-Dichloroethene
Dichloromethane
1,2~Dichloropropane
trans-1,3-Dichloropropene
1.1,2,2-Tetrachloroethane
Yetrachloroethene
1,1,1-Trichloroethane
1.1,2-Trichioroethane
Trichloroethene

Vinyl Chloride
cis-1,2-Dichloroethene

Compound

1,4-Dichlorobenzene
Ethylbenzene
Toluene

Xylenes

Result EQL
<EQL 2. (l
<EQL 2.0
<EQL 2.

7.5 2.
<EQL 2.0
<EQL 2.0
<EQL 2. Ol
<EQL 2.0
<EQL 0.4
<EQL 2.0
<EQL 0.4
<EQL 2.0
<EqQl 2.0

Result EQL
<EQL 2.0
<EQL 2.0
<EQL 2.0
<EQL 4.0
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Work Order # 95-01-040

Sample Description Method 8021 blank

Test Description  B010/8020 in series Test Code 8021

Ross Analytical Services, Inc

DATE RUK 01/12/95 DILUTION FACTOR 1 UNITS ug/L

Halogenated (8010) Volatiles

Reported: 01/16/95

CAS No. Compound Result EQL CAS No. Compound Result EQL
75-25-7 Bromodichioromethane <EQL 2.0 107-06-2 1,2-Dichloroethane <EQL 2.0
75-25-2 Bromoform <EQL 2.0 75-35-4 1,1-Dichloroethene <EQL 2.0
56-23-5 Carbon tetrachloride <EQL 2.0 156-60-5 trans-1,2-pichloroethene <EQL 2.0
108-90-7 Chiorobenzene <EQL 2.0 75-09-2 Dichloromethane <EQL 2.0
75-00-3 Chloroethane <EQL 2.0 78-87-5 1,2-Dichloropropane <EQL 2.0
§7-66-3 Chlaroform <EQL 2.0 10061-02-6 trans-1,3-Dichloropropene <EQl, 2.0
74-87-3 Chloromethane <EQL 2.0 79-34-5 1,1,2,2-Tetrachloroethane <EQt 2.0
124-48-1 Dibromochloromethane <EQL 2.0 127-18-4 Tetrachloroethene <EQL 2.0
95-50-1 1,2-Dichlorobenzene <EQL 2.0 71-55-6 1,1,1-Trichloroethane <EQL 0.4
541-73-1 1,3-Dichlorobenzene <EQL 2.0 79-00-5 1,1,2-Trichloroethane <EQL 2.0

1.4-Dichlorobenzene <EQL 2.0 79-01-6 Trichloroethene <EQL 0.4

1,1-dichloroethane <EQL 2.0 75-01-4 Vinyl Chioride <EoL 2.0
76-13-1 fFreon 113 <EQL 2.0 156-59-2 cis-1,2-Dichloroethene <EQL 2.0

Aromatic (8020) Volatiles
CAS No. Compound Result EQL CAS No. Compound Result EQL
71-43-2 Benzene <EQL 2.0 106-46-7 1,4-Dichlorobenzene <EQL 2.0
108-90-7 Chlorobenzene <EQL 2.0 100-41-4 Ethylbenzene <EGL 2.0
95-50-1 1,2-Dichlorobenzene <EQL 2.0 108-88-3 Toluene <EQL 2.0
541-73-1 1.3-Dichlorobenzene <EQL 2.0 Xylenes <EQL 4.0
8010 Surrogate X Recovery Limits
1-Chloro-4-fluorobenzene 114 59 - 158
8020 Surrogate X Recovery Limits
1-Chioro-4- fluorobenzene 115 &7 - 136

——

I 106-46-7
75-34-3
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