SECOND FIVE-YEAR REVIEW REPORT
FOR LAWRENCE TODTZ FARM SITE

CAMANCHE, IOWA

Prepared by:

U.S. Environmental Protection Agency, Region VI
Kansas City, Kansas

September 2000

Approved by:

Al

MchadFm er son, Director
Superfund Division

P-2ZT7-0

Date



LIST OF ACRONYMS

AR o Administrative Record

ARARS.....cccccvevreenen. Applicable or Relevant and Appropriate Requirements

CAP...cooiien, Coalition Against Pollution

CD.oeeeeeeee e, Consent Decree

CERCLA .....ccceenne. Comprehensive Environmental Response, Compensation, and Liability
Act

CERCLIS.........cc... Comprehensive, Environmental Response, Compensation, and, Liability

Information System

CFR...cooiieeieceei Code of Federal Regulations

DOJ....oooiirreeiee Department of Justice

BA. o Endangerment Assessment

EPA...o United States Environmental Protection Agency

HAL...ooooiiieeeeee Health Advisory Level

IRIS ..o Integrated Risk Information System

(VT ] Micrograms per liter

MCL...coeieeiieiiecies Maximum Contaminant Level

MW .o Monitoring Well

NCP.....cooveeeieeeies National, Oil, and Hazardous Substances Pollution Contingency Plan

NPL...oooiereeee National Priorities List

NRL....coovereiecieeiene Negligible Risk Level

PZ.ooooiiieeeeee, Piezometer

PRP.....cooiieiriee Potentially Responsible Parties

RBC....ccoiiiereeieen Risk-Based Concentration

RD/RA ... Remedial Design/Remedial Action

Rfd...coiiie Reference Dose

RI/FS....ccoveiiiiieiies Remedial Investigation and Feasibility Study Report

ROD.....cccoiirirreeene Record of Decision

TES...co e Treatment Evaluation Study

THF o, Tetrahydrofuran

(] | I University of lowa Hygienics Laboratory



Section

Number

1.0

2.0

3.0

4.0

5.0

TABLE OF CONTENTS

Title Page
INTRODUCTION ..ottt e et e e 1
SITEBACKGROUND ...t e 1
21 SiteLocationand HiStOry . . ... .o i 1
22  Regulatory HIStOry . ... 2
2.3  Community Relations Activities ............ ..., 2
24  SiteCharacterization History . ... 3
24.1 HydrogeologicSetting . ... 3
242 SiteContaminalion . ............oiiiiiiniii, 4
25 S RISKS ..o 4
REMEDIAL OBJECTIVES . . ..o e 5
SUMMARY OF RESPONSEACTIONS ... .. e 6
41  ACCESSRESINCHONS ...t 6
4.2  Non-Contingent Remedial Construction Activities . ................. 7
4.3  Post-Construction ACHIVITIES ... ..ot 7
4.3.1 Groundwater Monitoring Program Requirements ............. 7
4.3.2 Contingent Further Remedial Action Requirements ........... 8
FIVE-YEARREVIEW FINDINGS . . . ..o 8
51  ARARSREVIOW ... i 8
51.1 Background .. .......... .. 9
512 New LawsSincetheROD ............ ..., 10
5.1.3 Analysis of the Four Compounds SpecifiedintheROD . .. .... 11
52 Summary of SIteVIisSits ... ... 13
5.2.1 April,June, and September 1996 .. ... 14
522 Septemberl997 .. ... ... 14
523 Septemberl998 . ........ ... 15
524 September 1999 ... ... ... 15
53  Groundwater DalaReview . ... 16
5.3.1 Resultsthrough September 1995 .. ....................... 16
532 LastFive-Year Resultsin TriggerWell .................... 18
5.3.3 Last Five-Year Resultsin DuPont Impoundment Berm
WEIIS . 19
534 Further ACtiONS . ... ..ot e 19
5.3.5 University of lowaHygienicsMonitoringData. . ............ 20
5.3.6 Conclusionsof DataReview ............. ..., 21
54  Hydrogeologic Evaluation ............. ... i, 21
54.1 New Information Sincethe Last Five-Year Review .......... 21

5.4.2 Low-hydraulic Conductivity Layer ....................... 21



6.0

7.0

8.0

9.0

10.0

TABLE OF CONTENTS (continued)

54.3 SiteMonitoring Well Network . ........ ... . i
5.4.4 Protectiveness of Contingent Response Action ....................
55  AcCCesSRestriction Review . ...... ...

ASSESSMENT ..
QUESLION A L
QUESLION B ...
QUESLION C .o

STATEMENT OF PROTECTIVENESS. . . ... ... e
RECOMMENDATIONS ... e e e e e
NEXT REVIEW . e e e e e e e
REFERENCES ... . e e
TABLES- Following Text

Table 4-1 List of Analytes - Groundwater Monitoring Program
Requirements

Table4-2 Table 1 Action Levels

Table 4-3 Table 2 Action Levels

Table 4-4 Consent Decree Clean-up Criteriafor Groundwater
Operable Unit Remediation

Table 4-5 Summary of Analytical Results for Arsenic

Table 4-6 Summary of Analytical Results for THF

Table 4-7 Summary of Analytical Results for Carbon Disulfide

Table5-1 University of lowa Hygienic Laboratory Analytical
Parameters

Table5-2 Vertical Hydraulic Gradients Between Bedrock and
Overburden Aquifers

FIGURES - Following Tables

Figure 2-1 Site Location Map
Figure 2-2 Site Vicinity Map
Figure2-3  Cross-Section A-D'
Figure2-4  Cross-Section A-C'
Figure2-5  Cross-Section B-C'
Figure2-6  Cross-Section Locations



Figure 2-7 Site Map

Figure 5-1 Sampling Locations

Figure5-2  SitePlan

Figure 5-3 Existing Site Plan

Figure 5-4 Site Conceptual Model, Cross-Section B-B'

APPENDICES - Following Figures

APPENDIX A - Boring Logs from the RI/FS and Slurry Wall Predesign Report
APPENDIX B - Photographs from Selected Site Visits

APPENDIX C - University of lowa Hygienics Laboratory Well Results



1.0 INTRODUCTION

This report documents the second Five-Y ear Review conducted by the U.S. Environmental
Protection Agency (EPA) at the Lawrence Todtz Farm landfill Site (alias DuPont Todtz Site)
near Camanche, lowa, to determine if the remedial response actions at that site remain protective
of human health, welfare, and the environment. Section 121(c) of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), as amended, and Section
300.430(f)(4)(ii) of the National Oil and Hazardous Substances Pollution Contingency Plan
(NCP) require that periodic (at least once every five years) reviews be conducted for sites where
hazardous substances, pollutants, or contaminants remain at the site above levels that allow for
unlimited use or unrestricted exposure following the completion of all remedia actions (RAS) for
the site. Thisreview isrequired by statute. The purpose of these reviews s to determine the
continued adequacy of the implemented RAs in providing protection of human health, welfare,
and the environment. Thisisthe second Five-Y ear Review for thissite. Thefirst Five-Year
Review was completed on September 29, 1995.

The Five-Year Review isto be conducted by the lead agency, which isthe EPA. at the Lawrence
Todtz Farm landfill site. The review was conducted from September 1999 through September
2000. Technical support on this review was provided by Jacobs Federal Operations pursuant to
the Response Action Contract (RAC). Thefirst Five-Y ear Review isto be completed within
five years of the start of actual onsite construction for the earliest R.A. Subsequent Five-Y ear
Reviews should be signed no later than five years after the signature date of the previous Five-

Y ear Review.

A significant volume of information on the site has been collected over the last five years. The
EPA has considered all information in preparation of this review which includes, but is not
limited to, the previous Five-Year Review report, annual sampling results, the Remedial
Investigation/Feasibility Study (RI/FS), the Pre-Design Slurry Wall Report, and correspondence
with the various parties involved with the response actions. A list of the principal documents
used in this report are included at the end of the text and, while all of these documents are not
referenced specifically, they were considered in the formation of the Five-Y ear Review.

2.0 SITE BACKGROUND
2.1  SitelLocation and History

The Lawrence Todtz Farm landfill site is |ocated approximately one and one-half miles west of
Camanche, lowa. Camanche is located on the Mississippi River about two miles south of
Clinton, lowa, asindicated on Figure 2-1. The 2.7-acre DuPont impoundment is situated within
a 12-acre parcel of land known as the Todtz Farm Landfill located on the 120-acre Todtz family
farm (Figure 2-2).

Between 1959 and 1969, sand and gravel were mined from the 12-acre parcel of land. The
mined areawas used as alandfill for disposal of municipal refuse from 1969 to 1975. The
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DuPont impoundment was constructed in the northwest corner of the Todtz Farm Landfill in
1971. An estimated 4300 tons of "wet-end" cellophane process wastes from DuPont's Clinton,
lowa, plant were disposed of in the impoundment between 1971 and its closure in 1975.

2.2  Regulatory History

The Lawrence Todtz Farm landfill site was identified as a potentially uncontrolled hazardous
waste site and was proposed for the National Priorities List (NPL) in June 1986. On April 5,
1988, EPA entered into an Administrative Order on Consent with Potentially Responsible
Parties (PRPs), DuPont. to perform an RI/FS for the site. The Consent Order was issued
pursuant to Sections 104 and 122 of CERCLA, 42 U.S.C. 89604 and 9622. A summary of the
results of this investigation and previous investigations was included in the REFS that was
completed by the PRPsin August 1988. With thisinformation and other documents availablein
the Administrative Record (AR) file, EPA issued the Record of Decision (ROD) for hissitein
November 1988. The selected remedy included the following major components:

A 2-foot soil cover over the DuPont impoundment

Access restrictions which included deed limitations and site fencing

Site maintenance which includes mowing the grass and repairing the fence

A groundwater monitoring system which includes implementation of further

remedia actionsif certain chemical specific action levels are exceeded

. Replacement of the Bark Residence drinking water well in the deeper bedrock aquifer

DuPont conducted the Remedial Design/Remedial Action (RD/RA) required by the ROD
pursuant to a Consent Decree (CD) which was signed by EPA and DuPont on September 28,
1989, and lodged by the Department of Justice (DOJ) on December 28, 1989. After the public
comment period the CD was entered by the Judge on November 6, 1990.

23  Community Relations Activities

The Lawrence Todtz Farm landfill site is located within one mile of the Chemplex Site (whichis
another Superfund site) and PCS Nitrogen (formerly Hawkeye Chemical and Arcadian), a
fertilizer plant that has recently ceased operation. There are also numerous industriesin the
nearby cities of Clinton and Camanche and the local citizens have expressed concerns regarding
potential pollution from these industries and the Superfund sites. Asaresult of public concern,
several environmenta groups including the Coalition Against Pollution (CAP) and Ducks
Unlimited have become active.

A community relations plan was prepared by EPA during the RI/FS. As part of the ROD
process, the public was given an opportunity to comment on EPA's preferred remedy in the
Proposed Plan and to request a public meeting. The public did not request a public meeting or
comment on the preferred remedy in the Proposed Plan.
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The public, including severa environmental groups (i.e., Ducks Unlimited and CAP), became
very active in the environmental issues during the public comment period for the Lawrence
Todtz Farm landfill site CD which commenced on December 28, 1989, and ended on February
20, 1990. Three public meetings were held during this time to discuss the site and other
environmental issues in the community. The EPA received fourteen (14) comment letters
regarding the proposed CD that were addressed prior to the entry of the CD.

In response to the community interest surrounding the Lawrence Todtz Farm landfill site and
Chemplex Sites, the local companies, DuPont and Equistar, have formed community
involvement groups to more effectively inform the local residents on the environmental status of
the sites.

An EPA Fact Sheet was issued to concerned citizens, environmental groups, and the media prior
to commencement of construction of the soil cover and groundwater monitoring system.

In November 1995, EPA issued afact sheet and placed a notice in the Clinton Herald newspaper
to announce that the first Five-Y ear Review was completed. Thefirst Five-Y ear Review report
was also placed in the site repository.

In June 1998, EPA issued additional fact sheets to the mailing lists for the Lawrence Todtz Farm
landfill and Chemplex Sites. The mailing lists for each of these sites were compiled from
citizens and mediathat have expressed concern in the past. The purpose of the fact sheets was to
inform the local community that EPA continues to review all monitoring and progress reports for
the sites to ensure that the remedies remain protective of human health and the environment. The
EPA has not received any calls or correspondence in response to the fact sheets.

24  SiteCharacterization History

2.4.1 Hydrogeoloqic setting from the RI/ES

The information in this section was derived from the 1988 R1/FS prepared by DuPont.

A sand and gravel terrace associated with glacial outwash activity forms the natural uppermost
unconfined aquifer around the site. Groundwater in this aquifer flows generally in a
southeasterly direction toward the Mississippi River. The shallow surface water bodies (i.e.,
North Pond, South Pond, South Marsh, Murphy's Lake and Bandixen's Lake) near the site are
hydraulically connected to this aquifer which is used as a source of drinking water by several
private residences in the area. The hydraulic conductivity or the relative ability of the aquifer to
produce water isrelatively high at 1 x 10 centimeters per second (cm/s).

Underlying the outwash deposits is a sequence of fine-grained silt and clay deposits with
interspersed lenses of silty and clayey very fine sands. The unit has been interpreted to be fluvia
inorigin. Thisdeposit has been characterized as a confining unit or aquitard impeding the
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vertical migration of site-related contamination to the underlying bedrock. These depositsthin to
the east and west of the landfill and thicken toward the center. They appear to occupy a bedrock
valley or depression. The surface of the deposit appears to be uniform, dipping slightly to the
east to southeast. The dip could represent aformer channel of the Mississippi River now
occupied by the outwash deposits. Permeability tests conducted on this unit during the RI show a
relatively low hydraulic conductivity of 10cm/s.

Underlying the fine-grained silt and clay deposits is a dolomite and sandstone bedrock which also
serves as a source of drinking water to local residents. The upper 10 feet of the dolomiteis
highly weathered and becomes more competent (less fractured) with depth. During the 1988
RI/FS, five deep soil borings were drilled at the site. These borings penetrated the low hydraulic
conductivity layer and cored up to a maximum of 10 feet into the underlying dolomite bedrock.
Therock coresrevealed ahigh degree of weathering and fracturing in the upper portion of the
bedrock aquifer which has been tilled with the overlying sediments. Figures 2-3, 2-4, and 2-5 are
cross sections illustrating the site geology. Figure 2-6 identifies the transverse lines across the
site for the cross-sections.

2.4.2 Site Contamination from the RI/ES

Sampling and analysis of soil and shallow groundwater conducted prior to and during the RI/FS
concluded that concentrations of carbon disulfide, toluene, tetrahydrofuran (THF), arsenic, lead,
and benzene were present in the impoundment above background concentrations. The location
of monitoring wellsis asindicated on Figure 2-7. The maximum concentrations identified in the
groundwater immediately downgradient of the DuPont impoundment (in monitoring wells
previously known as MW-3, MW-4, and MW-5 (asindicated on Figure 2-6), currently referred
to as DU-08-S, DU-09-S, and DU-10-S, respectively) in the vicinity of the berm area and prior
toinitiation of the RA (i.e., reported in the 1988 RI/FS) are as follows: concentrations are
reported in micrograms per liter (ug/L) or parts per billion (ppb).

carbon disulfide 4.250

. toluene 8,400
. tetrahydrofuran 95,500
. arsenic 1,600
. lead 400
. benzene 209

25 Site Risks

During the RI phase, the PRPs prepared and submitted to EPA a"Draft Endangerment
Assessment” (EA) for the purpose of evaluating the existing and potential impacts of the site on
human health and the environment. One of the mgjor objectives of the assessment was to assist
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in identification of the principal routes of human and environmental exposure to site
contaminants in order to focus the FS on remedial alternatives that would most effectively
prevent or preclude adverse impacts.

The following conclusions were reached based on the exposure scenarios evaluated in the EA.

1. Risksto human health or the environment associated with direct contact and ingestion of
surface soils or surface water downgradient of the impoundment appear to be below those
used by EPA in determining whether human health or the environment are protected.

2. There would be an unacceptable risk to human health or the environment through ingestion
of groundwater within the impoundment and at the impoundment berm.

3. Risksto human health or the environment through ingestion or direct contact with
groundwater from the shallow aquifer a or near the southern or southeastern boundaries of
the landfill site perimeter, (i.e., along Ninth Street) which is several hundred feet
downgradient from the DuPont impoundment, appear to be below those used by EPA in
determining whether human health or the environment are protected. Concentrations of 60
ug/L and 80 ug/L of arsenic have been detected at PZ-03 (near current perimeter well DU-
02-S) on the eastern boundary of the landfill. The location of PZ-03 isindicated on Figure
2-6 and the location of monitoring well DU-02-S isindicated on Figure 2-7. These
concentrations exceed the Maximum Contaminant Level (MCL) of 50 ug/L. However, there
are no risks to human health or the environment in this portion of the site because the aquifer
would not be considered a viable drinking water supply at this location.

The findings of the Rl and the EA indicate that the DuPont impoundment is the probable source
of the impoundment-related constituents THF, carbon disulfide and arsenic although arsenic is
not known to have been used at the DuPont Clinton Plant and is not used in the cellophane
manufacturing process.

3.0 REMEDIAL OBJECTIVES

Based on the findings of the Rl and EA, the following are the remedial action objectives
established in the 1998 FS for the DuPont impoundment:

» Subsurface Soil and Waste:
"Protect human health and the environment by preventing direct contact with and
future release of the contaminated subsurface soil and waste within the
impoundment.”

e Groundwater:

"Protect human health and the environment by preventing direct contact with or
ingestion of contaminated groundwater, minimizing further release of groundwater
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contaminated with DuPont-related constituents at levels that present an unacceptable
hazard to human health and the environment beyond the perimeter of the Todtz Farm
Landfill."

Based on these objectives, the focus of the FS was on the development of cost-effective remedial
actions for controlling the potential release of waste constituents from the impoundment.

Remedia alternatives were screened based on effectiveness, implementability, operation and
maintenance efforts and costs, and capital costs. Excavation of the impoundment wastes and
incineration, stabilization and in-situ treatment technologies were eliminated since they were not
cost-effective based on the relatively low risk to public health and the environment and the large
capital costs.

The EPA evaluated four basic alternatives and two variations for remediation of the DuPont
impoundment. These alternatives were 1) no action, 2) soil cover, 3) geomembrane multi-layer
cap, and 4) geomembrane-clay multi-layer cap with bentonite slurry wall. The alternative that
was selected includes the following major components:

. A 2-foot soil cover over the DuPont impoundment;

. Access restrictions which include deed limitations and site fencing;

. Site maintenance which includes mowing, maintaining the vegetative cover and
repairing the fence;

. A groundwater monitoring system which includes implementation of further remedial
actions if certain chemical specific action levels are exceeded; and

. Replacement of the Bark residence drinking water well in the deeper bedrock aquifer.

4.0 SUMMARY OF RESPONSE ACTIONS

4.1 Access Restrictions

One of the components of the selected remedy was access restrictions which included a
restrictive covenant on the deed for the property to prevent future development of the area
without further RA or consideration of impacts to public health and the environment. The ROD
also stated that the site would be placed on the lowa State Registry of Hazardous Waste Sites.

The CD provided that the 12-acre Lawrence Todtz Landfill site property may be freely alienated,
provided, that the deed or instrument of conveyance shall contain restrictions which run with the
land. Those restrictions would: 1) preclude use of the impoundment property for any residential
or agricultural purposes; 2) preclude use of the municipal landfill property for any residential or
foodchain agricultural purposes; 3) prohibit the construction, installation, maintenance or use of
any wells on the site for the purpose of extracting water for drinking or irrigation purposes; and
4) reserve such access as may be necessary to implement other components of the remedy. The
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Site has not been sold, conveyed, transferred or otherwise alienated. However, detailed
institutional controls apparently have not been filed with the county Recorder's Office.

The site was subsequently placed on the lowa State Registry of Hazardous Waste Sitesin
February 1989. The use of a property on the Registry may not be substantially changed without
written approval from the lowa Department of Natural Resources (IDNR). Also such a property
may not be sold, conveyed or transferred without IDNR written approval.

The site fence is described in the ROD as being installed a minimum of 10 feet outside of the
perimeter of the impoundment to limit access by human or animal traffic to the source area. The
fenceisto include alocking gate to allow entry for regular maintenance, such as mowing or
cover repair. The fence has been installed and is being maintained by DuPont pursuant to the
requirements of the CD.

4.2 Non-Contingent Remedial Construction Activities

At the request of the Bark residents, DuPont replaced their drinking water supply well prior to
finadlization of the CD. The well was installed in September 1989 pursuant to a design that was
approved by EPA.

DuPont commenced construction of the 2-foot soil cover and groundwater monitoring system in
April 1991 and completed construction on July 29, 1991. The final inspection was conducted on
July 31, 1991. Representatives of EPA and DuPont were present during the inspection.

4.3 Post-Construction Activities

In addition to the construction activities summarized in Section 4.2, the RA includes an extensive
groundwater monitoring program to ensure protection of human health and the environment with
chemical-specific action levels that trigger further RAsif any action levels are met or exceeded.
Maintenance of the soil cover, fence, and monitoring well network is also required. DuPont isin
the process of conducting these activities pursuant to the CD with EPA oversight.

4.3.1 Groundwater Monitoring Program Requirements

Monitoring of both the shallow glacia outwash aquifer and the bedrock aquifer is required
pursuant to the CD. The CD designated "trigger wells" that will be sampled to determine if
future RAs are necessary at the Lawrence Todtz Farm landfill site. There are also other
monitoring wells at the site that have been previously sampled but are no longer required to be
sampled in accordance with the CD.

The locations of the trigger wells are indicated on Figure 2-7. Groundwater samples are
submitted for laboratory analysis for the list of analytes summarized on Table 4-1. The specific
monitoring requirements are as follows:



The bedrock monitoring wells (including the James Bark residential well) were required to be
sampled semiannually for two years following the completion of non-contingent RAsin July
1991. If no DuPont impoundment-related constituents are detected above background
concentrations during this period, the wells were to be sampled every five years thereafter.
Because no contaminants were detected in bedrock wells during the two years from July 1991 to
April 1993, the bedrock wells were not sampled until April 1998. During the April 1998
sampling event, no DuPont impoundment-related constituents were detected above background.
Therefore, the bedrock wells are not required to be sampled again until five years after the April
1998 sampling event which will be April 2003.

The shallow monitoring wells are required to be sampled at least semiannually for the first five
years and annually thereafter for thirty years. The need to continue monitoring beyond this point
will be evaluated at the corresponding statutory Five-Y ear Review. Sampling of these wells
began in July 1991 and is continuing. According to the CD, the semiannual sampling continued
at the site until September 1997. Currently, annual sampling is occurring at the site.

4.3.2 Contingent Further Remedial Action Reguirements

Further remedial actions will be triggered in the event that the CD Table 1 or Table 2 Action
Level concentrations for one or more trigger compounds at specific shallow monitoring wells
(specified in Table 4-2, Table 4-3 respectively, and indicated on Figure 2-7) is met or exceeded
(which will be verified by statistical analysis). If any of the Table 1 Action Level concentrations
are met or exceeded, remediation of the impoundment will be performed. If any of the Table 2
Action Level concentrations are met or exceeded, remediation of the groundwater will be
performed. Once groundwater remediation is triggered, groundwater cleanup levels will consist
of all applicable state or federal cleanup standards for al DuPont-related constituents listed in
Table 4-4. If the impoundment remediation has not been triggered at the time the Table 2 Action
Level concentrations are met or exceeded, both the remediation of the impoundment and
remediation of the groundwater will be performed at the same time.

Intermediate trigger levels were also established in the CD in order to provide a mechanism for
conducting the planning and design functions prior to an Action Level exceedance. For example,
if 50 percent of any Table 1 Action Level is met or exceeded, quarterly monitoring (as opposed
to the required semiannual or annual monitoring) for that particular compound at the exceeded
well will be conducted. If 80 percent of any Table 1 Action Level ismet or exceeded, DuPont is
required to submit a Treatment Evaluation Study (TES) to evaluate remedial optionsincluding a
dlurry wall around the impoundment as well as other treatment remedies. After completion of
the TES, EPA was to decide whether the predesign of the selected remedy should be compl eted
prior to a 100 percent Table 1 Action Level exceedance (refer to Section 5.3.4 for further
discussion of the TES).
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50 FIVE-YEAR REVIEW FINDINGS
51 ARARs Review

511 Background

The Five-Y ear Review includes areview of newly promulgated or modified requirements of
federal and state environmental laws. These new laws are evaluated to determine whether they
are applicable or relevant and appropriate requirements (ARARS) and whether they call into
guestion the protectiveness of the response action selected in the ROD. The intent of the review
isto evaluate whether the selected remedy remains protective of human health and the
environment. Although ARARs are usually considered frozen as of the date of the ROD, if an
evaluation in the light of the new laws concludes that the remedy is no longer protective of
human health and the environment, it would be necessary to change the remedy to meet the new
ARAR standards. The NCP provides:

Requirements that are promulgated or modified after ROD signature must be attained
(or waived) only when determined to be applicable or relevant and appropriate and
necessary to ensure that the remedy is protective of human health and the
environment (NCP 40 CFR 300.430()(1)(ii)(03)(1))

For the Lawrence Todtz Farm landfill site, the remedy as contained in the ROD included the
following components:. (1) replacement of aresidential drinking water well, (2) an impoundment
soil cover, (3) groundwater monitoring, and (4) two contingent operable units, one involving
further impoundment containment and the other involving groundwater cleanup remediation.
The two contingent operable units could be triggered by certain chemical concentration action
levels of any of the four designated trigger compounds found in monitoring well samples:
arsenic, hexavalent chromium, THF, and carbon disulfide (see Table 4-2 and Table 4-3). The
ROD also specified the cleanup levels to be attained for the four compounds in the event that
groundwater remediation is ever implemented (see Table 4-4). Since the groundwater cleanup
remediation has not been triggered and is not being implemented, it may be premature to review
groundwater cleanup levels for the groundwater extraction and treatment system. However, such
numerical levels were defined in the ROD for this site.

A CD was negotiated for the performance of the RA at the site. The CD established cleanup
levels for other chemical constituents in addition to the four that had been specifically mentioned
inthe ROD. The CD did not freeze the cleanup levels but recognized that MCLs and other
cleanup standards might change in the future and allowed for the changed standards to be used as
future cleanup levels.

The CD established MCLs as the cleanup levelsto be attained in the event groundwater
remediation istriggered. The CD aso provided that " Settling Defendants shall extract
groundwater until such time when all applicable state or federal cleanup standards are met for
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DuPont impoundment-related constituents as listed in Table 3 (Table 4-4 of thisreport). Inthe
absence of any other applicable cleanup standards, the work shall achieve compliance with al
primary M CLs established under the Safe Drinking Water Act. The MCLs include the primary
MCLs currently established at 40 C.F.R. Part 151, Subpart B and Part 143. The parties
recognize that the MCL s established at the time of entry of this Decree may be changed in the
future and that such future primary MCLs will constitute the clean-up level." (EPA CD, 1989).
The Five-Y ear Review does not need to revisit and conduct an ARAR analysis for the additional
requirementsin the CD. It isthe remedy as stated in the ROD which the Five-Y ear Review is
required by statute and regulation to address.

5.1.2 New Laws Since the ROD

After the ROD was signed on November 4, 1988, the lowa Environmental Protection
Commission adopted "Rules for Determining Cleanup Actions and Responsible Parties' (lowa
Rules) (lowa Admin. Code, Chapter 133) and the U.S. EPA adopted a number of new or
modified MCLs. These new laws are evaluated in relation to the remedy selected in the ROD in
this ARARs section of the Five-Y ear Review.

On August 16, 1989, the lowa Environmental Protection Commission adopted the Chapter 133
of the lowa Administrative Code. Provided below are the pertinent parts to these codes:

Groundwater - The goal of groundwater cleanup is use of best available technology
and best management practices aslong asit is reasonable and practical to remove all
contaminants, and in any event until water contamination remains below the action
level for any contaminant, and the department determines that the contamination is
not likely to increase and no longer presents a significant risk. Where site conditions
and available technology are such that attainment of these goals would be impractical,
the department may establish an alternative cleanup level or levels, including such
other conditions as will adequately protect the public health, safety, environment, and
quality of life [lowa Admin. Code 8§ 133.4(3)b.1].

Theterm "Action Level" is defined by the lowa Rules as "the Health Advisory Level (HAL), if
one exists; if thereisno HAL, then the Negligible Risk Level (NRL), if one exists; if thereis no
HAL or NRL, thenthe MCL. A "HAL" isalifetime health advisory level for a contaminant,
established by the United States Environmental Protection Agency..." A "NRL" isthe "negligible
risk level for carcinogens established by the EPA..." If thereisno HAL, NRL, or MCL, an action
level may be established by the department based on current technical literature and
recommended guidelines of EPA and recognized experts, on a case-by-case basis [lowa Admin.
Code § 133.2].

The lowa"Acton Levels' and lowa Rules should probably be considered ARARSs particularly for
the groundwater cleanup levels part of the remedy selected in the Lawrence Todtz Farm landfill
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site. The lowa"Action Levels," which are cleanup standards, would probably not be considered
ARARs for purposes of reevaluating the protectiveness of the site trigger levels.

Also, after signature of the ROD, the EPA promulgated new or modified MCLs for a variety of
contaminants. The MCL for total chromium changed; the MCL for arsenic remained the same.
Generally, MCLs are considered ARARS in setting cleanup standards for groundwater that is
usable for human consumption. The MCLs would probably not be considered ARARs for
purposes of reevaluating the protectiveness of the trigger levels.

Table 4-1 lists the DuPont impoundment-related constituents agreed upon by the partiesin the
CD. Sinceits preparation for the CD in 1989, some of the values quoted in that table have
changed. For example, the MCL for chromium is now 100 pg/L instead of 50, the MCL for
tolueneis now 1,000 pg/L instead of 2,000 pg/L. Antimony now hasan MCL of 6 pg/L instead
of a Reference Dose (Rfd) of 14 ug/L, beryllium now hasan MCL of 4 pg/L instead of a Rfd of
175 pg/L, nickel now hasan MCL of 100 pg/L instead of a Rfd of 700, and lead now has an
Action Level at thetap of 15 pg/L instead of an MCL of 50 pg/L.

The CD requires that MCLs promulgated or modified after ROD signature shall be attained as
cleanup standards in the event that groundwater remediation istriggered. The CD Performance
Standards also sets out an elaborate hierarchy of potential sources of cleanup levelsin order to
assure that some appropriate contemporary standard will be available in the future. The numeric
concentration values will be determined by whatever of the identified standards are in effect at
thetime. This mootsthe need to update the CD cleanup standards by means of an ARAR
anaysis.

5.1.3. Analysis of the Four Compounds Specified in the ROD

Out of the four compounds, only arsenic had an established MCL at the time of the ROD. The
Lawrence Todtz Farm landfill site ROD considered the MCL an ARAR for determining
completion of groundwater cleanup but not for setting action levels that would trigger the
commencement of groundwater remediation, particularly in the causeway area of the site (The
causeway areaislocated on the eastern boundary of the site, north of DU-02-S and south of DU-
03-S as shown on Figure 2-7, adjacent to the Murphy property lake). In the event groundwater
remediation is triggered, the arsenic MCL of 50 pug/L would be the cleanup level (EPA ROD,
1988). The ROD determined that the arsenic MCL was not applicable or relevant and
appropriate in setting the arsenic action levels for the causeway between the municipal landfill of
the Lawrence Todtz Farm landfill site and Murphy's Lake because the groundwater monitored
there was not considered a viable water supply. The arsenic MCL is presently under review but
it has not changed since the ROD. The MCL for arsenic remains at 50 pg/L. The lowa Rule set
up ahierarchy of sources for establishing cleanup levelsin the definition of "Action Level." The
lowa Rules would use aHAL or aNRL as acleanup level beforeit would usean MCL. The
HAL and the NRL for arsenic may be concentrations that are lower than the MCL of 50 pg/L and
consequently more protective. Neither the statute nor the NCP require the EPA, inits Five-Y ear



12

Review, to adopt a subsequently enacted ARAR that is the "more protective" or "most
protective." The EPA considers MCLSs, by definition, to be protective of human health and the
environment. Since there has not been a changein MCL status, there is no reason to change the
cleanup or trigger levelsfor arsenic.

For hexavalent chromium, at the time of the ROD there was no MCL specifically for hexavalent
chromium but there was an MCL of 50 pg/L for total chromium which includes hexavalent
chromium. The ROD used the total chromium MCL of 50 pg/L both asthetrigger level for
hexavalent chromium and as the chromium cleanup level (EPA ROD, 1988). The CD stated that
the cleanup level for hexavaent chromium shall be the MCL (EPA CD, 1989). The CD Table
4-4, "DuPont impoundment related constituents to meet specified cleanup criteria upon
completion of groundwater operable unit remediation” lists ssmply "chromium" rather than
hexavalent chromium as the constituent to be cleaned up to the MCL which at the time was 50
Mg/L. So, inthe CD, thetrigger levels are stated in terms of hexavalent chromium and the
cleanup level is stated in terms of total chromium. An analytical level for total chromium
includes both hexavalent and trivalent chromium. So the use of atotal chromium level asa
cleanup standard would assure that not only hexavalent chromium but also all types of chromium
together are below the total chromium cleanup level.

Since the ROD, the MCL for total chromium has been increased from 50 pg/L to 100 pg/L. The
protectiveness of a cleanup level which was 50 pg/L at the time of the ROD is not called into
guestion by an increase to the present MCL of 100 pg/L. Consequently, thereis no requirement
to lower the ROD cleanup level or action level during the Five-Y ear Review in order to assure
protectiveness of the remedy. The CD reaffirmed that the cleanup level would be the MCL and
also allowed for future fluctuation of the value of the MCL such as the increase from 50 pg/L to
100 pg/L.

For carbon disulfide and THF, there have not been MCLs established. The definition of "Action
Level" in the lowa Rules includes not only MCLs but also "HALS" and "NRLS" as cleanup
standards. However, the EPA has not established either an MCL or aHAL or NRL for either
carbon disulfide or THF. The lowa Rules would then revert to a case-by-case determination
which is how the ROD and CD levels should be set for these two compounds.

Health-based standards in groundwater of 3,500 pg/L for carbon disulfide and 700 pug/L for THF
respectively, were established for these compounds during the EA. The health-based standards
developed during the EA and RI/FS were based on ingestion of the reference doses (Rfds) for
these compounds. The Rfd is defined as an estimate of a daily exposure to the human population
that is unlikely to result in appreciable risk of deleterious effects during alifetime. The trigger
levels set by the ROD for THF varied from 50 pg/L to 700 pg/L, depending on the location of
the monitoring well and the contingent operable unit involved. Thetrigger levels set for carbon
disulfide varied similarly from 250 pg/L to 3,500 pg/L.
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Sincethe EA, aprovisiona risk-based concentration (RBC) has been calculated for THF in
groundwater. Based upon new studies indicating the potential carcinogenic potency of THF at
the 10°risk level, the provisional RBC for THF has been calculated at 2 ug/L. At the 107 risk
level, the provisional RBC is 200 ug/L (EPA, 1997).

The health-based levels established during the EA were based on the Rfds for these two
compounds. The Rfd for carbon disulfide has not changed. The Rfd for THF is currently under
review. Sincethelast Five-Year Review, there is new information that indicates potential
carcinogenicity of THF. During the EA, the safe level for THF was calculated to be 700 ug/L.
The Table 1 Action Level of 50 ug/L was determined to be acceptable because it was less than 10
percent of the safe level of 700 ug/L. The provisional RBC, which was calculated with
carcinogenic slope factors for the 10* to 10°risk range, is 2 to 200 ug/L. This new information
has not been peer reviewed and, therefore, isnot in EPA's Integrated Risk Information System
(IRIS) database. Since this new information has not been peer reviewed, the provisional RBC is
subject to change and will not be relied upon by EPA to change the Action Levelsfor THF.
However, EPA will continue to monitor the toxicological research on this compound. If new
values are finalized in the IRIS database, it may become necessary to change the Action Level
prior to the next Five-Y ear Review.

5.2 Summary of Site Visits

In accordance with the CD, DuPont is required to maintain the security fence and soil cover at
the Lawrence Todtz Farm landfill site. Oversight and inspections of PRP-lead site activities have
been conducted by EPA since DuPont took the lead on these activities during the 1988 RI/FS.
Oversight was conducted during the RA and the final inspection in 1991. The post RA
monitoring began in July 1991 and involves semiannual sampling of shallow aquifer monitoring
wellsfor five years, after which time the interval increases to annual monitoring. Deep or
bedrock wells were sampled semiannually for two years, after which time the wells are required
to be sampled every five years. Sincethe completion of the RA, EPA has conducted oversight,
collected split samples from every sampling event, and has inspected the integrity of the soil
cover. Photographs from previous sSite visits are included in Appendix B.
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Sampling events at Lawrence Todtz Farm landfill site
Date Activities
July 1991 1% Semi-Annual Sampling Event
January 1992 2" Semi-Annual Sampling Event
July 1992 3" Semi-Annual Sampling Event
April 1993 4™ Semi-Annual Sampling Event
October 1993 5" Semi-Annual Sampling Event
April 1994 6™ Semi-Annual Sampling Event
October 1994 7" Semi-Annual Sampling Event
April 1995 8" Semi-Annual Sampling Event
October 1995 9" Semi-Annual Sampling Event
April 1996 10" Semi-Annual Sampling Event
September 1996 1% Annua Sampling Event
September 1997 2" Annua Sampling Event
September 1998 3" Annua Sampling Event
September 1999 4™ Annual Sampling Event

5.2.1 April. June, and September 1996:

During the three 1996 sampling events, the soil cover was inspected for erosion damage and
adequate vegetative cover; the fence surrounding the impoundment was inspected for damage
and structural integrity. It was noted in April that burrowing animals caused minor damage to
the soil cover, which was subsequently repaired. The impoundment cover remained in good
condition and continued providing good vegetative cover. The integrity of the fence remained
sound. No additional maintenance requirements were implemented.

(62

2.2 September 1997:

The EPA performed a site visit in conjunction with the annual split sample collectionin
September 1997. During the September 1997 sampling event, the soil cover was inspected for
erosion damage and adequate vegetative cover, and the fence surrounding the impoundment was
inspected for damage and structural integrity. A number of holes, apparently caused by
burrowing animals, were observed about 50 feet west of the eastern fence and along the western
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perimeter, as was a 6- to 8-inch gap under the fence near monitoring well DU-08-S. It was noted
at the end of 1996 that burrowing animals caused minor damage to the soil cover, and several
fence posts along the eastern fence sustained damage due to erosion. Repairsto these defects
were confirmed during the cover inspection. The impoundment cover remained in good
condition and provided good vegetative cover. The cover was not inspected in December dueto
snow cover. Theintegrity of the fence remained sound.

5.2.3 September 1998:

The EPA performed a site visit in conjunction with the annual split sample collectionin
September 1998. Glacial outwash and bedrock monitoring wells were sampled as scheduled.
The fence was in good shape except for the main gate and minor washouts. The vertical sliding
bar of the main gate was out of alignment with the receiving pipe in the ground. Therefore, the
only means of securing the gate was by wrapping the chain between the two swinging sections of
the gate. The protective casing of monitoring well DU-09-S would not close due to ground
heaving. DuPont also stated that the eroded area of the impoundment should be filled and re-
seeded. The gate should be realigned to alow for proper closure of the vertical sliding bar. The
casing around monitoring well DU-08-S should be repaired to allow for closure of the cover plate
and locking of the protective casing. The EPA planned to continue the site inspection and
collection of groundwater split sasmplesin the future.

5.2.4 September 1999:

The EPA performed a site visit in conjunction with the annual split sample collection in
September 1999. The monitoring wells were sampled as scheduled. During the September 1999
sampling event, the soil cover was inspected for erosion damage and adequate vegetative cover,
and the fence surrounding the impoundment was inspected for damage and structural integrity.
The entrance to the impoundment and the eastern fence area were muddy and devoid of
vegetation. The grass on the cap was long and dry. Burrow holes and other surface
imperfections were checked and no burrow holes or other surface imperfections were found. In
September 1998, it was noted that the hinged cover plate of DU-08-S would not close. Repairs
were made to the pad and cover; the cover plate is now secure and functional. Nailswere
observed to be protruding from the left door on the shed as aresult of amissing decorative cross
board. A shingleisaso missing from the west overhang of the shed. The areas of exposed soil
as mentioned above have been reseeded. Routine mowing and weed control will continue in
2000. Also, minor repairs to the storage building will be implemented in the fall of 2000.

In regard to response, monitoring, and maintenance, DuPont has incurred the following annual
costs since the commencement of the RA:
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Y ear Cost

1991 $657,000
1992 $334,000
1993 $219,000
1994 $279,000
1995 $301,000
1996 $379,000
1997 $120,000
1998 $105,000
1999 $150,000

53 Groundwater Data Review

Groundwater monitoring pursuant to the CD has been conducted by DuPont with EPA oversight
since July 1991. Monitoring was also conducted prior to 1991 during the RI/FSin 1988 and in
1989 and 1990. A summary of analytical results, including results above trigger levelsis
included in Tables 4-5 through 4-7. Some exceedances of 50 percent, 80 percent, and 100 percent
of the THF and arsenic Table 1 Action Level have occurred in at least one trigger well and the
discussion of these exceedances are as follows:

5.3.1 Results Through September 1995

THF was detected at a concentration of 41 pg/L in monitoring well DU-05-S, located
hydraulically downgradient from the DuPont impoundment, during a routine semiannual
groundwater sampling event conducted in April 1993. This value constituted an 80 percent
exceedance of the Table 1 Action Level for THF which is 50 pug/L. Pursuant to the CD,
verificaton of the 80 percent exceedance is the next required step. The verification process
consists of obtaining quadruplicate samples from any wells that exceed 80 percent of aTable 1
Action Level. The samples are to be collected as soon as practicable after realizing the previous
event yielded data which exceeded any established trigger levels.

DuPont conducted the 80 percent verification sampling in June 1993 and obtained the following
guadruplicate results: 91 WL, 93 pg/L, 110 pg/L, and 110 pg/L. The June 1993 sampling data
conclusively verified an 80 percent exceedance of the Table 1 Action Level for THF and, in
addition, all of the verification samples exceeded the 100 percent Table 1 Action Level of 50

HO/L.
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DuPont collected quadruplicate samplesin August 1993 to verify theinitia 100 percent
exceedance of THF observed during the June 1993 event. The DuPont quadruplicate THF
results for the August 1993 sampling event were as follows: 48 pug/L, 50 pug/L, 51 pg/L, and 51
Mg/L. The August 1993 sample results indicated that the initial 100 percent exceedance was
verified and that an 80 percent THF exceedance was verified for a second time.

The EPA split samples were obtained by a contractor during the August 1993 sampling event.
The EPA samples were analyzed by the Region VI Laboratory and yielded the following THF
results: 10 pg/L and 15 pg/L. The average vaue for the two EPA split sampleswas 12.5 pg/L.
The EPA split samples did not confirm the 100 percent THF exceedance nor the initial 80
percent exceedance. The EPA's sampling results were substantially |ess than the results obtained
by DuPont. Following an analysis of the data, it was determined that the two sets of values were
statistically different or not from the sample population. The large data differences indicated that
either the DuPont or the EPA results may not be valid. The incompatibility of the DuPont and
the EPA data for the August 1993 event as well as the incompatibility of the DuPont data when
compared to the June 1993 DuPont results indicated that the data were erratic. The June 1993
DuPont data represented a twofold increase over the prior April 1993 and subsequent August
1993 results.

The erratic nature of the data, coupled with the fact that only one well (DU-05-S) was yielding
elevated results, led to the decision to collect additional EPA split samples during the routine
semiannual sampling event in October 1993. Additionally, the observed exceedances occurred
during the time period of the Midwestern flooding events of 1993. A large portion of the
Lawrence Todtz Farm landfill site was flooded and certain wells, including monitoring well DU-
05-S, were only accessible by boat. Since the siteislocated on terrace and flood plain deposits
and isin close proximity to the Mississippi River, the wellsin low lying areas had been
constructed on artificial soil bermsin order to avoid overtopping during aflood event. An
additional factor in the decision to obtain more information by eval uating the October 1993
sampling event included the position of static water level in well DU-05-S. Thiswas the only
on-site monitoring well which had awater level that directly corresponded to the elevation of the
surrounding ponded water. This fact indicates a more direct hydraulic relationship of thiswell to
the shallow subsurface, which isin direct hydraulic communication with any ponded or surface
water. Thissituation is most likely due to the position of the DU-05-S well screen being located
at avery shalow depth.

DuPont conducted a semiannual groundwater sampling event in October 1993 which included
guadruplicate sampling at well DU-05-S. The EPA personnel collected groundwater split
samples which included a sample from monitoring well DU-05-S. The THF values for the
guadruplicate DuPont samples and the EPA split sasmple for well DU-05-S were all at non-detect
levels. The DuPont and the.EPA data for the October 1993 event, including the comparison of
datafrom the other split samples from different wells, were in agreement. The October 1993
dataindicated that there was no groundwater exceedance for any Action Level value mandated
by the CD.
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Pursuant to the CD, DuPont was required to sample DU-05-S on a quarterly basis for THF
because there was an exceedance of at least 50 percent. The monitoring frequency for THF in
that well would revert back to a semiannual basis only after four consecutive quarterly samples
from that well indicate that no Table 1 compound is detected at 50 percent of the Table 1 Action
Level concentrations.

During the January 1994 sampling event, THF was again non-detect in DU-05-S. However, in
April 1994, THF was detected at concentrations of 34 pg/L, 37 pug/L, 38 pug/L, and 42 pg/L
according to DuPont's results and at concentrations of 57 pug/L and 63 pg/L according to EPA's
results. The EPA resultsindicated an 80 percent exceedance of the Table 1 Action Levels
whereas DuPont's results did not. However, when the verification sampling took place in June
1994, THF was detected in DU-05-S at concentrations of 6.8 pg/L, 8.1 ug/L, 9.3 pug/L, and 12
Mg/L according to DuPont's results and at concentrations of 14 pug/L and 15 pg/ L according to
EPA'sresults. In October 1994, THF was not detected in DU-05-S according to DuPont's results.
The EPA detected THF at a concentration of 31 pg/L. It isbelieved that this sampling result
was probably related to cross-contamination and should be considered unreliable.

In January 1995, both DuPont's and EPA's results for THF in DU-05-S were non-detect. On
April 25, 1995, another semiannual sampling event was conducted. The results of both EPA and
DuPont were again non-detect for THF. Since four consecutive quarterly samples from DU-05-S
indicated that no trigger compounds exceeded the 50 percent Table 1 Action Level
concentrations, the monitoring frequency for this well reverted to semiannual sampling.

5.3.2 Last Five-Years Resultsin Trigoer Wells

Of the four trigger compounds, only arsenic and THF were detected in the trigger wells above the
100 percent Table 1 Action Levels between April 1996 and September 1999. There were only
two exceedances for THF and one for arsenic from the trigger wells. No exceedances for THF
were detected in trigger well DU-05-S. THF was detected at a concentration of 340 pg/L on
April 23, 1996, and 110 pg/L on September 24, 1997, at trigger well DU-04-S (Table 4-6).

These concentrations exceeded the Table 1 Action Level of 100 pg/L for DU-04-S. The April

23, 1996, result of 340 ug/L for THF prompted quadruplicate sampling of this well on June 25,
1996. The highest concentration detected during the June sampling event was 3.5 pug/L for THF.
Thiswell was sampled again in September 24, 1996, and THF was detected at a concentration of
7.6 pg/L. Neither of these concentrations verified the April 23, 1996, 100 percent Table 1 Action
Level exceedance for THF. Subsequent quadruplicate verification sampling occurred in
December 1997 for the THF detected at 110 pg/L during the September 24, 1997, sampling
event. Neither the DuPont nor the EPA sampling results were above the sample quantitation
limit, thus failing to confirm the apparent 100 percent exceedance of the Table 1 Action Level.

Arsenic was detected at a concentration of 155 pg/L at trigger well DU-02-S (Table 4-5) which is
above the 100 percent Table 1 Action Level of 125 pg/L on April 23, 1996. The 100 percent
exceedance of the Table 1 Action Level prompted quadruplicate sampling at this well on
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June 25, 1996. The highest arsenic result detected during the June sampling event was 19.5
pHg/L. Thiswell was again sampled on September 25, 1996, with an arsenic result of 49.8 pg/L.
Neither of these concentrations verified the April 23, 1996, 100 percent Table 1 Action Level
exceedance for arsenic of 155 pg/L and these results were below 50 percent of the Table 1
Action Level.

5.3.3 Last Five-Years Results in DuPont Impoundment Berm Wells

The September 1995 Five-Y ear Review noted elevated levels of three of the four imoundment-
related constituents (arsenic, THF, and carbon disulfide) were observed in the impoundment
berm wells, particularly DU-08-S and DU-10-S. Tables 4-5 through 4-7 summarize the
detections including the last five years of annual sampling. Elevated concentrations of all three
compounds continue to be detected in the impoundment berm wells.

Arsenic concentrations in DU-08-S appear to exhibit an increasing trend over time. In
monitoring wells DU-09-S, arsenic concentrations increased to a high of 87.6 pg/L in April
1996 and have shown a decreasing trend since then. In DU-10-S, arsenic has historically been
detected in concentrations ranging from 1,500 to 2,490 pg/L but appears to show a decreasing
trend since September 1997.

THF concentrations in DU-08-S appear to show a dlightly increasing trend over time. In DU-09-
S, concentrations of THF have fluctuated erratically in the last five years from alow of 240 pg/L
in September 1998 to a high of 1,800 pg/L in September 1999. In DU-10-S, the concentrations
of THF had been fairly flat until September 1998 when there was a sharp increase and then a
significant decrease in September 1999.

Carbon disulfide concentrations have shown an increase in DU-08-S from 65 pg/L in April 1996
to 5,000 pg/L in September 1999. In DU-09-S, carbon disulfide has not been detected. In DU-
10-S, carbon disulfide showed a sharp increase from 1995 until September 1998 and then a
significant decrease in September 1999.

The site-related contaminants detected in monitoring wells DU-08-S, DU-09-S, and DU-10-S
(i.e., DuPont impoundment berm wells) indicate that contamination has migrated into the
impoundment berm. It isworth noting that the trends and concentrations observed in the
impoundment berm wells are not reflected in the downgradient trigger wells suggesting
attenuation is occurring between the impoundment beret wells and the downgradient trigger
wells.

5.3.4 Further Actions

Due to the verified 80 percent exceedance of THF in monitoring well DU-05-S in June 1993,
DuPont was required by the CD to provide adraft TES (refer to Section 4.3.2 for previous
discussion onthe TES). The TES was submitted to the EPA on September 22, 1993. The EPA
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provided comments to DuPont dated October 22, 1993. DuPont submitted arevised TES on
December 6, 1993. Since the elevated THF levels were not confirmed during the October 1993
and January 1994 sampling events, EPA halted the schedule that included finalization of the TES
and predesign activities. However, when elevated levels of THF were again detected in April
1994, the EPA decided that these activities should resume. In an October 21, 1994, |etter to
DuPont, the EPA requested that DuPont submit a Draft Project Operations Plan for Predesign
Study. InaDecember 2, 1994, letter to EPA, DuPont agreed to submit the Draft Project
Operations Plan which was submitted on April 12, 1995. The EPA submitted comments on the
plan to DuPont dated May 17, 1995. According to the schedule in the CD, DuPont was required
to conduct the predesign but would not be required to conduct the design or implement the
remedy until thereisaverified 100 percent exceedance of a Table 1 Action Level. As part of the
predesign, DuPont conducted a geotechnical investigation of a potential slurry wall alignment in
thefall of 1995. The results of the investigation were finalized in a 1996 report titled "Predesign
Investigation Report Slurry Wall Design and Construction” prepared by DuPont Environmental
Remediation Services (DERS).

5.3.5 University of lowaHygienics Monitoring Data

In addition to monitoring conducted by the EPA and DuPont, the University of lowa Hygienics
Laboratory (UHL) has conducted monitoring of the residential wells adjacent to both the
Lawrence Todtz Farm landfill and Chemplex sites since 1990. Monitoring of the residential
wellswas originally on a quarterly basis until 1994 when the samples were collected on a
semiannual basisin the spring and fall. Since 1997, the monitoring has been conducted on an
annual basis. Table 5-1 lists the compounds that are routinely analyzed. The location of the
residential wellsis asindicated on the sampling location map (Figure 5-1).

There have been no exceedances of compounds analyzed by the UHL above human health
criteriathat can be attributed to the Lawrence Todtz Farm landfill site. Results for the latest
sampling event conducted in May 1999 are provided in Appendix C and discussed in the
following paragraph. Based on these sampling results, there are currently no residents known to
be drinking groundwater with site-related contaminants.

Nitrates were detected in most of the residential wells. However, this compound is not a
contaminant of concern at the Lawrence Todtz Farm landfill site. The nitrates are believed to be
attributable to either agricultural practices or the PCS Nitrogen facility. Radon has been detected
in anumber of the residential wells and this contaminant is also believed to not be attributable to
the site. Other contaminants detected in some of the residential wellsin 1999 include lead,
copper, zinc, and trichloroethylene (TCE). These contaminants are not believed to be magjor
contaminants of concern at the site. Lead was detected at residential well location 56 on Figure
5-1 at a concentration of 0.14 parts per million, or milligrams per liter, or 140 pg/L, whichis
above the MCL of 50 ug/L. Thislocation is hydraulically upgradient and; therefore, not
attributable to the site. In the residential wells that contained copper, zinc, and TCE, al of the
detections were below their corresponding MCLSs.
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The September 1995 Five-Y ear Review report discusses the detection of bis (2-ethylhexyl)
phthalate in two of the residential wells. Based on followup sampling conducted after the
detections, EPA believes that the DuPont impoundment is not the source of this contaminant. To
EPA's knowledge, this contaminant has not been detected in any of the residential wells since the
previous Five-Year Review.

5.3.6 Conclusions of Data Review

The discussion in Sections 5.3.1 and 5.3.2 indicates that THF concentrations in monitoring wells
DU-04-S and DU-05-S and arsenic in monitoring well DU-02-S have shown periodic excursions
above established trigger levels but concentrations decrease within a short time period. An
evaluation of other impoundment-related constituents that have been detected at different
monitoring wells during the course of the monitoring program aso indicate periodic but
temporary exceedences of trigger values. No clear patterns or trends are apparent in the trigger
or impoundment monitoring wells.

The impoundment berm monitoring wells (DU-08-S, DU-09-S, and DU-10-S) areinstalled in the
berm wall of the impoundment and indicate that constituents have migrated into the berm. The
periodic occurrence of the impoundment constituents in the perimeter monitoring wells suggests
some degree of leakage from the impoundment. However, there is no correlation between the
observed trends in the berm wells and the sporadic detection of impoundment-related
constituents in the perimeter wells and no indication that a constant release is occurring.
Monitoring wells were not installed in the actual municipal landfill area due to the obvious
hazards associated with directly drilling through alandfill. However, the presence of
impoundment-related constituents in the berm wells as well as the periodic detection in the
downgradient trigger wells suggests that the compounds may be present in the municipal landfill
portion of the site.

54  Hydrogeologic Evaluation

5.4.1 New Information sincethe Last Five-Y ear Review

Based on previous sampling results and new data obtained from the 1996 DERS PreDesign
Slurry Wall Report, several items of concern have come to light since the previous Five-Y ear
Review report, which was finalized in September 1995. These items include the continuity of
the low-hydraulic conductivity layer underlying the site, the potential impact this would have on
the monitoring well network, and implications to the design of the slurry wall.

5.4.2 Low-Hydraulic Conductivity Layer

The continuity of the low-hydraulic conductivity layer underlying the site was evaluated during
the RI and subsequent investigations. Thislayer has been described as a "thick sequence of fine-
grained silt and clay deposits with interspersed lenses of silty and clayey very fine sands,” which
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may prevent or minimize the vertical migration of site-related contamination. The RI/FS
performed in 1988 suggested that the low-hydraulic conductivity layer was relatively continuous
acrossthe site.

However, according to the 1996 DERS Report, in the southwestern portion of the DuPont
impoundment, the clay confining unit isthin or absent. Figures5-2 and 5-3 are from the 1996
DERS Report. Figure 5-2 indicates boring locations and Figure 5-3 indicates cross-section
locations. Figure 5-4 is aconceptual model of the site which illustrates a profile of cross-section
B-B' and the thinning of the clay confining unit. Logs of borings B-5, B-6, B-12, and B-13 are
included in Appendix A. These borings which were advanced for the predesign slurry wall
investigation indicate that the confining unit is very thin or absent near the extreme southwestern
portion of the DuPont impoundment. Boring B-14, which was drilled within the southwestern
portion of the DuPont impoundment just north of the presumed southern boundary, did not
encounter the confining unit. Based on best historical information, B-14 may have been drilled
through or near the haul road that provided access to the impoundment. It is presumed that the
clay may have been excavated as part of the haul road construction. This raises a concern that
there may be direct hydraulic communication between the upper glacial outwash shallow aquifer
and the underlying bedrock aquifer. Since the new Bark's residential water supply well and
other local residential wells are screened in the bedrock aguifer there is a concern that these
receptors may be adversely affected by site-related contamination in the future.

5.4.3 Site Monitoring Well Network

The landfill perimeter monitoring well network present at the site was designed to monitor the
potential migration of site-related contaminants. The previous geologic and hydrogeologic data
along with contaminant distributions have been reviewed to determine if the monitoring well
network is spatially distributed and screened vertically to detect site-related contamination. The
adequacy of the monitoring well network is vital to meeting the requirements set forth in the CD.
Specifically, trigger levels have been established for four contaminants of concern (i.e.,
tetrahydrofuran, chromium, arsenic, and carbon disulfide). Exceedances of the trigger levels for
these four contaminants at the trigger wells require certain actions to be performed at the site.
The actions to be performed are discussed in Section 4.3 of this report.

The EPA's evaluation of hydrogeologic information from the 1998 RI/FS, the 1996 DERS
Report, and the annual and semiannual monitoring indicates the following facts:

. Eight borings have been drilled either along or close to the southern impoundment berm.
Borings from the 1988 RI/FS and 1996 DERS Reports are included in Appendix A. The
borings indeed show that definable clay is absent beneath the extreme southwestern
corner of the impoundment and in at least one location (B 14) it appears that the base of
the impoundment or the impoundment haul road is in contact with weathered bedrock.
Thefluvial clay is documented to be present to the north, east, and south of this area and
attains considerabl e thickness in those directions. The bedrock boring logs note that the
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upper few feet are highly weathered and that the weathered material (or overlying soils)
have filled many of the fractures. The materialsin the fracture have asilt-like
consistency which would likely have alower permeability than the sand and gravel
outwash deposits and would probably impede the movement of water into the fractures.

The fluvial clays occupying the bedrock valley serve as a confining layer separating the
shallow outwash aguifer from the bedrock aquifer. Where the clay is absent and the
outwash and bedrock units are in direct contact, they behave as a single aquifer under
water table conditions. At the Todtz Farm landfill, this situation only occurs at the
western most part of the facility along the Interstate Power access road which is along the
wall of the buried bedrock valley. As described above and in the site reports, the majority
of the landfill and the impoundment (except for the anomaly) are underlain by athick
sequence of fluvial clay and silt. In areas where the low permeability clay (hydraulic
conductivity = 107 cm/sec) underlies the much higher permeability upper aquifer
(hydraulic conductivity = 10 cm/sec), groundwater (and any contamination contained
therein) will move preferentially and horizontally in the upper aquifer. In the southwest
corner of the impoundment, where the clay is thin or absent, the outwash or outwash
deposits overlie weathered bedrock. As described above, the weathered bedrock zoneis
expected to have lower permeability than the overlying outwash due to the fine-grained
nature of the material filling the fractures. Asin areas where outwash overliesthe clay,
groundwater will move preferentially in the higher permeability unit.

In addition to the physical factors governing groundwater movement, all of the historic
groundwater level datafrom nested well pairs completed in the bedrock and shallow
aquifers show strong upward gradients from the bedrock to the shallow aquifer which
provides the strongest evidence of the improbability of migration of impoundment fluids
or contaminated groundwater from the shallow aquifer into the bedrock aquifer. Table 5-
2 presents calculated vertical gradients for nested well pairs DU-02-S/D, DU-03-S/D,
DU-06-S/D, and DU-07-S/D for static groundwater elevations collected in September and
December 1997, September 1998, and September 1999. Thisinformation indicates that
the static head of the bedrock wellsis at least three feet higher than the static elevationsin
the shallow aquifer wells. This condition has been consistent since the bedrock wells
wereinstalled in 1991, indicating that the static elevationsin the bedrock aquifer are
under artesian conditions. The result of this condition is that vertical hydraulic gradients
have been consistently strongly upward in all nested well pairs indicating flow potential
from the bedrock to the shallow aquifer.

Regarding the location and spatial distribution of the downgradient bedrock wells, EPA
believes they are adequate given the size of the site and additional wells are not
necessary. All of the downgradient bedrock wells plus the Bark well wereinstalled in
1991. None of these wells shows the faintest indication of being impacted by either the
landfill or the impoundment. Given that the impoundment has existed for at least 29
years and the fact that the Bark well, being an active pumping well, would intercept
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contaminated groundwater, it is reasonable to assume that if bedrock contamination had
occurred it would have been detected in at |east one of these wells. The fact that thereis
no evidence of contamination indicates impoundment fluids are not contaminating the
bedrock aquifer.

5.4.4 Protectiveness of Contingent Response Actions

Should verified exceedences of final Table 1 Action Levels be observed in the shallow trigger
monitoring wells, the next level of response action would be a slurry wall and cap as specified in
the CD. The DERS predesign investigations noted the thinning and apparent absence of clay in
the southwest corner of the impoundment which raises concerns about the long-term
effectiveness of this proposed remedy.

The slurry wall/cap remedy remains a viable option because proven pressure grouting
technologies are available to seal the weathered bedrock anomaly present in the southwestern
corner of the impoundment. This may require additional investigative work which would be
required if Table 1 Action Levels are exceeded.

55 Access Restriction Review

Certain access restrictions such as placement of the site on the lowa Registry of hazardous waste
sites and site fencing have been implemented. However, review of information from the county
Recorder's Office indicates that detailed institutional controls that would run with the land in the
event that the property was ever sold or conveyed are not on file. In responseto this, an
Environmental Protection Easement and Declaration Restrictive Covenants document has been
drafted in accordance with the recent EPA guidance on institutional controls to assure that the
use restrictions which would run with the land are put in place. The attorneys for the parties are
preparing the easement and declaration for filing with the Recorder's Office.

6.0 ASSESSMENT

The following conclusions support the determination that the remedy at the Lawrence Todtz
Farm landfill site is expected to remain protective of human health and the environment.

Question A: Istheremedy functioning as intended by the decision documents?

The trigger wells established in the ROD and CD are located hydraulically downgradient of the
DuPont impoundment and the municipal landfill. Monitoring wells installed downgradient of
the municipal landfill also include deep wells that are installed in the upper bedrock zone in order
to detect any vertical migration of constituents and eval uate the effectiveness of the intervening
clay unit.
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The ROD and CD envisioned atypical migrating groundwater plume scenario in which levels of
constituents would steadily increase in concentration over time. The different trigger levels, and
values assigned to them, were intended to provide an early warning system for a migrating
plume. The early warning system would then allow sufficient time for the design and
implementation of aremedy prior to experiencing substantial off-site releases. Even though the
releases appear to be periodic rather than steady, the observed behavior of the releases suggests a
fair degree of attenuation because higher concentrations have been shown to decline rapidly
outside the impoundment. Data from the UHL also support the fact that local residents are not
drinking groundwater contaminated with site-related contaminants.

As noted previously, one or more of the impoundment-related constituents (principally THF and,
to alesser extent, arsenic) have been detected sporadically in one or more of the landfill
perimeter wells at concentrations that have exceeded intermediate and, in one instance, final
trigger values. Each time, DuPont has implemented required response actions as mandated by
the CD within the schedule mandated by the decree. In each case verification sampling has
failed to demonstrate a continued exceedence of these trigger values and in accordance with the
CD additional RAs have not been necessary.

While there is some uncertainty regarding the periodic appearance of impoundment-related
constituents in the downgradient monitoring wells outside the berm, it can be concluded that the
monitoring well network and the mandated response actions are functioning as originally
intended and that the site remains in compliance with the ROD.

Question B: Aretheassumptionsused at the time of remedy selection still valid?

Asdiscussed in Section 5, aprovisional RBC has been proposed for THF, one of the main
contaminants of concern. The new RBC is not peer reviewed; therefore, itisnot in the IRIS
database. Therefore, the RBC could change prior to being placed in the IRIS database. The EPA
isreviewing and evaluating all data generated by DuPont and the UHL to ensure that the
provisional RBC for THF is not exceeded. In fact, no THF has been detected in any residential
well or monitoring well located downgradient of the impoundment berm since 1997. Because of
this and the fact that the RBC could change before being listed in the IRIS database, EPA does
not believe that the current trigger level for THF should be modified. If an RBCislisted in the
IRIS database, even if this happens before the next Five-Y ear Review, the EPA will need to
evaluate whether the trigger value for THF should be modified.

Regarding arsenic, the MCL has not changed since finalization of the ROD or CD. However, the
MCL is currently under review and there is a possibility that the MCL could change in the future.
If this happens, the EPA will need to evaluate whether the trigger value for arsenic should be
modified. Currently, there are no residents known to have arsenic in their private wells.
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Question C: Hasany other information cometo light that could call into question the
protectiveness of the remedy?

Information has come to light as documented by the 1996 DERS report that indicates that the
clay layer underlying the site is not as thick or laterally continuous beneath the southwest comer
of the impoundment as had originally been believed. The EPA has evaluated the potential
impact that this could have on the bedrock aguifer and on future design of the slurry wall. A
detailed discussion of EPA's evaluation isincluded in Section 5.4.

Regarding the potential impact to the bedrock aquifer, EPA believes that due to the thickness of
clay in other directions from the anomaly, the strong upward hydraulic gradients from the
bedrock to the shallow aquifer, close spacing of the downgradient bedrock monitoring wells, and
lack of detections of contaminants of concern in the bedrock aquifer, that the remedy stated in the
ROD remains protective of the bedrock aquifer. However, EPA believesthat it is prudent to
monitor the bedrock more frequently than every five years.

A dslurry wall isrequired to be installed at the site if thereis averified 100 percent exceedance of
aTable1 Action Level. Inthe event that aslurry wall isrequired for the site, pressure grouting
technologies would likely be needed to seal the weather fractured bedrock where the confining
unit is absent in the southwest corner of the DuPont impoundment to allow for proper installation
of the slurry wall.

70 STATEMENT OF PROTECTIVENESS

Based on the information contained herein, it is concluded that the remedy selected in the
original ROD remains protective of human health and the environment. 1t is recommended that
groundwater monitoring of the shallow aquifer and cover inspection continue at the frequency
specified in the CD and accompanying support documents. The contingent response actions
required by the ROD and CD should sustained trigger level exceedances occur will enhance the
protectiveness of the remedy.

80 RECOMMENDATIONS

Currently, as directed in the CD, the bedrock trigger wells are being sampled once every five
years. The discovery of the clay anomaly in the southwestern part of the impoundment has
raised concerns about hydraulic connection between the upper and bedrock aquifersin this
portion of the site. Although there is no evidence to suggest contamination has migrated into the
bedrock aguifer and the probability of this occurring is considered to be remote, the EPA finds it
necessary for DuPont to sample all monitoring wells annually, including the bedrock monitoring
wells. In addition, EPA and IDNR will continue to provide oversight of the operation and
maintenance activities required by the PRPs and their consultants. These activities should ensure
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that any potential future migration of impoundment-related constituents will be identified and
addressed prior to adversely impacting human health and the environment.

As stated in Section 5.5, an Environmental Protection Easement and Restrictive Covenants
document that will assure the use restrictions will run with the land will be filed with the County
Recorder's Office. The attorneys for the parties are in the process of preparing it to be filed with
the Recorder's Office.

9.0 NEXT REVIEW
Since hazardous substances, pollutants, or contaminants remain at the site above levels that allow

for unlimited use and unrestricted exposure, the EPA will conduct another statutory Five-Y ear
Review in 2005. The review will be completed in September 2005.
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Table4-1

List of Analytes
Groundwater Monitoring Program Requirements
2-Chloroethylvinylether Iron
Volatile Organic Compounds
Bromoform Lead
Tetrahydrofuran 4-Methyl-2-Pentanone Magnesium
|Ch| oromethane 2-Hexanone Manganese
"B romoethane Tetrachloroethene Mercury
"\/i nyl Chloride 1, 1, 2, 2-Tetrachloroethene Molybdenum
"Chl oroethane Toluene Nickel
"M ethylene Chloride Chlorobenzene Potassium
"Acetone Ethylbenzene Selenium
ICarbon Disulfide Styrene Silver
1, 1-Dichloroethene Total Xylenes Sodium
1, 1-Dichloroethane ) ) ) Thallium
Semi-Volatile Organic
Trans-1, 2-Dichloroethene Compounds Titanium
[Chloroform Total Phenol Vanadium
1,2-Dichloroethane (See Note 4) Zinc

2-Butanone

I norganic Compounds

Miscellaneous Water Quality

1, 1, 1-Trichloroethane Parameters
|Carbon Tetrachloride Aluminum Sulfate

"\/inyl Acetate Antimony Sulfide
Bromodichloromethane Arsenic Chloride

1, 2-Dichloropropane Barium Tota Organic Carbon
Trans-1, 3-Dichloropropene Beryllium Tota Organic Halogen
Trichloroethene Cadmium

Dibromochloromethane Calcium Field Parameters
1, 1, 2-Trichloroethane Chromium Temperature

Benzene Cobalt Conductivity

"Ci s-1, 3-Dichloropropene Copper pH

Notes:

1. Shallow wells to be sampled on semi-annual basis for first five years, annually thereafter for 30 years, and reevaluated on a

five year basis.

2. Bedrock wells to be sampled semi-annually for first two years and once every five years thereafter unless an exceedance

above background is detected.

3. Exceedance of 50% of atrigger level will result in quarterly monitoring.

4., Exceedance of 80% of alevel two (2) trigger level will result in monitoring of shallow wells for U. S. EPA Target Compound

List semi-volatile organic compounds.

FATODTZ\monitor.tbl




Action Level 1
Compounds

Carbon Disulfide
Tetrahydrofuran
Chromium (V1)

Arsenic

TABLE 4-2

Tablel
ACTION LEVEL 1: CONCENTRATIONLIMITS
TODTZ FARM LANDFILL NPL SITE

Action Level 1 Concentration Limits (ug/l)
DU-04-S Perimeter Wells (*)

500 250
100 50
100 50

DU-02-§DU-03-S  DU-06-§YDU-07-S

125 50

* DU-02-S, DU-03-S, DU-05-S. DU-06-S, DU-07-S



Action Level 2
Compounds

Carbon disulfide
Tetrahydrofuran
Chromium (V1)

Arsenic

TABLE 4-3

Table?2
ACTION LEVEL 2: CONCENTRATIONLIMITS
TODTZ FARM LANDFILL NPL SITE

Action Level 2 Concentration Limits (uag/1)
DU-04-S Perimeter Wells (*)

3,500 1,750
700 350
------ 50

DU-02-§DU-03-S _DU-06-SDU-07-S

250 75

* DU-02-S, DU-03-S, DU-05-S, DU-06-S, DU-07-S



Table 4-4
Consent Decree Cleanup Criteriafor Groundwater Operable Unit Remediation

Volatile Organic Compounds| Health Based Standard (ug/l) Standard Type Source Note
Benzene 5 MCL SDWA (@D}
Ethylbenzene 700 MCL SDWA 2
Tetrachloroethylene 5 MCL SDWA 2
Toluene 2000 MCL SDWA (2
Carbon disulfide 3500 Rfd IRIS 3
2-Butanone (MEK) 1750 Rfd IRIS ©)
Vinyl acetate -- -- -- --
2-Hexanone - - - -
4-Methyl-2-pentanone (M1BK) 17500 Rfd IRIS ©)
Xylenes 10000 MCL SDWA 2
Tetrahydrofuran 700 Rfd IRIS 3

Acid Extractable Parameters

Phenol 1400 Rfd IRIS (3)
2-Methylphenol 17500 Rfd IRIS 3
4-Methylphenol 17500 Rfd IRIS ©)
Benzoic Acid 140000 Rfd IRIS 3
Metals

Antimony 14 Rfd IRIS 3
Arsenic 50 MCL SDWA (1)
Barium 1000 MCL SDWA (@D}
Beryllium 175 Rfd IRIS 3
Chromium 50 MCL SDWA D
Cobalt -- -- -- --
Lead 50 MCL SDWA (1)
Nickel 700 Rfd IRIS 3
Vanadium 245 Rfd HEAST 4
Notes:

(1) - Final Maximum Contaminant Level for drinking water as established by the Safe Drinking Water Act (SDWA)
(2) - Proposed Maximum Contaminant Level for drinking water as established by the Safe Drinking Water Act

(3) - Risk based concentrations based on verified reference doses (Rfds) derived from toxicity values listed on U.S.
EPA's Integrated Risk Information System (IRIS)

(4) - Risk based concentrations based on verified reference doses (Rfds) derived from toxicity values listed on U.S.
EPA's Office of Research and Development Health Effects Assessment Summary Tables (HEAST)

FATODTZ\consentd.tbl



Table 4-5
Todtz Farm Landfill Site
Camanche, lowa
Arsenic in Groundwater (pg/L)

a = Level 1 50% exceedance
b = Level 1 80% exceedance
¢ = Level 1 100% exceedance

**DU-02-S, DU-03-S, DU-05-S, DU-06-S, DU-07-S

03/07/88
03/08/88 | 03/28/88 | 06/19/89 07/30/91 (01/29/92 07/28/92
Well |03/09/88 |03/29/88 | 06/20/89 | 06/28/89 | 10/02/90 | 07/31/91 | 01/30/92 { 03/18/92 | 07/29/92 | 04/27/93 | 06/08/93 | 08/18/93 | 10/12/93 | 01/26/94 | 04/25/94 | 06/29/94 | 10/04/94 | 01/24/95 | 04/25/95 | 10/11/95 | 04/23/96 | 06/25/96 | 09/25/96 | 09/24/97 | 12/09/97 | 09/15/98 | 09/29/99
pu-01-s| ND NA NA NA NA 33 5.5 NA 1.31 ND NA NA 3.9 NA ND NA 4.6 NA ND ND ND NA 3.1 ND NA ND ND
pu-02-S| 84a 60 50 30 41.3 41 29 NA 28.8 29 NA NA 27.2 27.2 24.5 34.5 52.6 NA 33.4 50.9 155 ¢ 19.5 49.8 53 NA ND 54
pu-03-S| NA NA 40 NA 34.8 42 20 ND 30.5 16 NA NA 37.9 17.6 22.1 36 42.6 NA 25.9 42.8 42.8 NA 47.2 55 NA 54 46
pu-04-s| ND 1 2 NA 5.8 6 4.7 NA 3.16 3.8 NA NA 7.4 3.8 3.1 2.5 5.1 NA 2.7 3.7 4 NA 7 ND ND ND ND
pu-05-S| NA 2 ND NA 1.6 2.7 ND NA ND ND ND ND 25 2 ND ND ND ND ND 1.8 3.1 NA 4.1 ND NA ND ND
pu-06-S| ND 9 6 NA 14.8 9.8 9 NA 7.02 3.6 NA NA 11.3 5.8 5 8 9.3 NA 9.5 12.1 15.8 NA 15.6 16 NA 18 13
pu-07-s| ND 1 ND NA 2.1 2.7 14 NA 8.19 3.9 NA NA 9.8 4.5 3.6 2.2 ND 4 19.4 5.3 4 NA 9.9 ND NA ND ND
pu-08-s| 90 60 NA NA NA 130 430 NA 131 119 NA NA 300 NA 326 NA 185 NA 231 387 185 NA 386 430 NA 270 430
pu-09-s| ND 22 NA NA NA 17 NA NA 33.9 41.1 NA NA 12.6 NA 345 NA 20.5 NA 55.1 22.9 87.6 NA 54.1 22 NA 24 21
pu-10-S| 1600 1500 NA NA NA 2490 2350 NA 2400 1980 NA NA 1640 NA 1980 NA 1680 NA 1730 1620 1770 NA 1550 2000 NA 1600 570
ND = Below the sample quantitation limit
NA = Not applicable
* = Signifies Trigger Well
Trigger Levels
(Action Level 1/Action Level 2) DU-02-S DU-03-S DU-04-S Perimeter Wells **
Carbon Disulfide 500/3,500 250/1,750
THF 100/700 50/350
Chromium (V1) 100/-- 50/50
Arsenic 125/250 125/250 50/75



Table 4-6

Todtz Farm Landfill Site
Camanche, lowa
Tetrahydrofuran in Groundwater (ug/L)

03/07/88
03/08/88 | 03/28/88 | 06/19/89 07/30/91 | 01/29/92 07/28/92 | 04/26/93
Well | 03/09/88 | 03/29/88 | 06/20/89 | 06/28/89 | 10/02/90 | 07/31/91 | 01/30/92 | 03/18/92 | 07/29/92 | 04/27/93 | 06/08/93 | 08/18/93 | 10/12/93 | 01/26/94 | 04/25/94 | 06/29/94 | 10/04/94 | 01/24/95 | 04/25/95 | 10/11/95 | 04/23/96 | 06/25/96 | 09/25/96 | 09/24/97 | 12/09/97 | 09/15/98 | 09/29/99
DU-01-S| ND ND NA NA NA ND ND NA ND ND NA NA ND NA ND NA ND NA ND ND ND NA ND ND NA ND ND
"Du-oz-s ND ND ND ND ND 14.5 ND NA ND ND NA NA ND ND ND ND 4.6 NA ND ND ND NA ND ND NA ND ND
"DU-OS-S NA NA ND NA 15 ND 43b 10 ND 10 NA NA ND ND ND ND 2.4 NA 11 ND ND NA ND ND NA ND ND
||DU-O4»S ND ND ND NA ND ND ND NA 11 ND NA NA ND ND 20 36 22 NA 10 21 340¢ 35 7.6 110¢ ND ND ND
"DU-OS-S NA ND ND NA ND ND ND NA ND 41b 110c 5lc ND ND 42b 12 ND ND ND ND ND NA ND ND NA ND ND
||DU-06—S ND ND ND NA ND ND ND NA ND ND NA NA ND ND ND ND ND NA ND ND 38a ND ND ND NA ND ND
||DU-07-S ND ND ND NA ND 15.2 ND NA ND ND NA NA ND ND 22 4.1 ND NA 7.3 ND 18 NA ND ND NA ND ND
||DU-08-S ND 74000 NA NA NA 15800 | 7140 NA 17000 | 12000 NA NA 45000 NA 46000 NA 54000 NA 41000 | 39000 | 19000 NA 50000 | 29000 NA 29000 | 49000
"DU-OQ-S 56300 | 85900 NA NA NA 9700 1040 NA 950 260 NA NA 280 NA 350 NA 540 NA 120 300 260 NA 620 1000 NA 240 1800
||DU-10—S ND ND NA NA NA 428 300 NA 340 190 NA NA 240 NA 290 NA 560 NA 190 180 170 NA 200 100 NA 3000 ND
ND = Below the sample quantitation limit
NA = Not applicable
* = Signifies Trigger Well
Trigger Levels
(Action Level 1/Action Level 2) DU-02-S DU-03-S DU-04-S Perimeter Wells **
Carbon Disulfide 500/3,500 250/1,750
THF 100/700 50/350
Chromium (V1) 100/-- 50/50
Arsenic 125/250 125/250 50/75

a = Level 1 50% exceedance
b = Level 1 80% exceedance

¢ = Level 1 100% exceedance

**DU-02-S, DU-03-S, DU-05-S, DU-06-S, DU-07-S



Table 4-7
Todtz Farm Landfill Site
Camanche, lowa
Carbon Disulfide in Groundwater (pg/L)

03/07/88
03/08/88 | 03/28/88 |06/19/89 07/30/91 |01/29/92 07/28/92
Well  |03/09/88|03/29/88 | 06/20/89 | 06/28/89 | 10/02/90 | 07/31/91 | 01/30/92 | 03/18/92 | 07/29/92 | 04/27/93 | 06/08/93 | 08/18/93 | 10/12/93 | 01/26/94 | 04/25/94 | 06/29/94 | 10/04/94 | 01/24/95 | 04/25/95 | 10/11/95 | 04/23/96 | 06/25/96 | 09/25/96 | 09/24/97 | 12/09/97 | 09/15/98 | 09/29/99
DU-01-S ND ND NA NA NA ND ND NA ND ND NA NA ND NA NA NA ND NA ND ND 3 ND ND ND NA ND ND
DU-02-S ND ND ND ND ND ND ND NA ND ND NA NA ND ND ND ND 5.8 NA ND ND ND NA ND ND NA ND ND
DU-03-S NA NA ND NA 3 ND NA 8 ND ND NA NA ND ND ND ND ND NA ND ND 2.1 NA ND ND NA ND ND
DU-04-S ND ND ND NA ND ND ND NA ND ND NA NA ND ND ND ND ND NA ND ND ND NA ND ND ND ND ND
DU-05-S NA ND ND NA ND ND ND NA ND ND ND ND ND ND ND ND ND ND ND ND ND NA ND ND NA ND ND
DU-06-S ND ND ND NA ND ND ND NA ND ND NA NA ND ND ND ND ND NA ND ND 0.84 NA ND ND NA ND ND
DU-07-S ND ND ND NA ND ND ND NA ND ND NA NA ND ND ND ND ND NA ND ND ND NA ND ND NA ND ND
DU-08-S | 1120 749 NA NA NA ND 27 NA 76 52 NA NA 370 NA ND NA 180 NA 360 160 65 NA 470 630 NA 1300 5000
DU-09-S ND ND NA NA NA ND ND NA ND ND NA NA ND NA ND NA ND NA ND ND ND NA ND ND NA ND ND
DU-10-S | 4250 2350 NA NA NA 55 ND NA ND 16 NA NA 13 NA ND NA 39 NA 9 68 150 NA 1500 | 17000 NA 20000 5800
ND = Below the sample quantitation limit
NA = Not applicable
* = Signifies Trigger Well
Trigger Levels
(Action Level 1/Action Level 2) DU-02-S DU-03-S DU-04-S Perimeter Wells **
Carbon Disulfide 500/3,500 250/1,750
THF 100/700 50/350
Chromium (VI) 100/-- 50/50
Arsenic 125/250 125/250 50/75

a = Level 1 50% exceedance
b = Level 1 80% exceedance
¢ = Level 1 100% exceedance

**DU-02-S, DU-03-S, DU-05-S, DU-06-S, DU-07-S




TABLE 5-1
UNIVERSITY OF I0OWA HYGIENIC LABORATORY
ANALYTICAL PARAMETERS

GC/MS VOLATILES

ANALYTE DETECTION LIMIT - pg/L

Acetone )

Carbon disulfide

5
Methyl ethyl ketone 5
Tetrahydrofuran 5

VOLATILE ORGANIC ANALYSIS

ANALYTE DETECTION LIMIT - pg/L

Benzene .5

Toluene

Ethylbenzene

Total Xylenes

Methylene chloride

1,1-Dichloroethylene

Trichloroethylene

(eljo] o] fol ol o] o] e
g1 a1 ;| o1 o1 o1 O1

Tetrachloroethylene

GC/MS EXTRACTABLES

ANALYTE DETECTION LIMIT - pg/L
Phenol 5
4-Methylphenol 5

bis (2-Ethylhexyl)
phthalate 10




TABLE 5-1 (cont.)

RADIOCHEMISTRY

ANALYTE UNITS IN pCi/L
Radon-222
INORGANIC CHEMISTRY
ANALYTE UNITS
Laboratory pH pH Units
Specific Conductance umhos/cm
Total Alkalinity mg/L as CaC03
Total Hardness mg/L as CaC03
Total Disolved Solids | mg/L
Sodium mg/L
Chloride mg/L

INORGANIC CHEMISTRY

ANALYTE DETECTION LIMIT - mg/L
Total Organic Carbon 1 mg/L

Arsenic .01 mg/L

Beryllium .02 mg/L

Chromium .01 mg/L

Lead .01 mg/L

Description of units used within this report

ug/L - Micrograms per Liter
pCi/L - PicoCuries per Liter
mg/L as CaCO3 - Milligrams per Liter as Calcium Carbonate
mg/L - Milligrams per Liter
pH Units - pH Units
umhos/cm - Micromhos per Centimeter
Detection Limit - Lowest concentration reliably measured




Table 5-2

Vertical Hydraulic Gradients Between Bedrock and Overburden Aquifers
Lawrence Todtz Farm Landfill NPL Site

September 1997

Top of Top of Bottom Mid- Top of Top of Bottom Mid- Difference
Shallow Riser Screen of Screen Screen GW Deep Riser Screen of Screen Screen GW between Vertical
Well Elev. Elev. Elev. Elev. Elev. Well Elev. Elev. Elev. Elev. Elev. Statics Hydraulic
(ft) (ft) (ft) (ft) (ft) (ft) () (ft) (ft) (ft) (ft) Gradient!
DU-01-S 594.58 587.16 594.58 590.88 dry DU-01-D 594.37 465.37 459.87 462.62 587.25 - -
DU-02-S 590.79 578.09 590.79 584.44 581.55 DU-02-D 590.34 478.84 473.34 476.09 585.64 4.09 0.0377
DU-03-S 587.61 580.61 587.61 584.11 580.66 DU-03-D 587.90 455.70 450.30 453.00 586.20 5.54 0.0423
DU-06-S 604.23 575.23 604.23 589.73 576.64 DU-06-D 604.98 487.48 481.98 484.73 583.00 6.36 0.0606
DU-07-S 598.36 583.46 573.46 578.46 577.76 DU-07-D 602.45 536.95 531.45 534.20 583.56 5.80 0.1310
December 1997
Top of Top of Bottom Mid- Top of Top of Bottom Mid- Difference
Shallow Riser Screen of Screen Screen GW Deep Riser Screen of Screen Screen GW between Vertical
Well Elev. Elev. Elev. Elev. Elev. Well Elev. Elev. Elev. Elev. Elev. Statics Hydraulic
(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) Gradient'
DU-01-S 594.58 587.16 594.58 590.88 dry DU-01-D 594.37 465.37 459.87 462.62 586.86 - -
DU-02-S 590.79 578.09 590.79 584.44 581.58 DU-02-D 590.34 478.84 473.34 476.09 585.44 3.86 0.0356
DU-03-S 587.61 580.61 587.61 584.11 580.73 DU-03-D 587.90 455.70 450.30 453.00 583.79 3.06 0.0233
DU-06-S 604.23 575.23 604.23 589.73 576.67 DU-06-D 604.98 487.48 481.98 484.73 582.81 6.14 0.0585
DU-07-S 598.36 583.46 573.46 578.46 578.76 DU-07-D 602.45 536.95 531.45 534.20 583.25 4.49 0.1014
September 1988
Top of Top of Bottom Mid- Top of Top of Bottom Mid- Difference
Shallow Riser Screen of Screen Screen GW Deep Riser Screen of Screen Screen GW between Vertical
Well Elev. Elev. Elev. Elev. Elev. Well Elev. Elev. Elev. Elev. Elev. Statics Hydraulic
() () (ft) (ft) () (ft) (ft) (ft) (ft) (ft) (ft) Gradient'
DU-01-S 594.58 587.16 594.58 590.88 dry DU-01-D 594.37 465.37 459.87 462.62 589.69 - -
DU-02-S 590.79 578.09 590.79 584.44 582.33 DU-02-D 590.34 478.84 473.34 476.09 586.79 4.46 0.0412
DU-03-S 587.61 580.61 587.61 584.11 578.53 DU-03-D 587.90 455.70 450.30 453.00 586.32 7.79 0.0594
DU-06-S 604.23 575.23 604.23 589.73 577.91 DU-06-D 604.98 487.48 481.98 484.73 585.20 7.29 0.0694
DU-07-S 598.36 583.46 573.46 578.46 579.24 DU-07-D 602.45 536.95 531.45 534.20 585.86 6.62 0.1496
September 1999
Top of Top of Bottom Mid- Top of Top of Bottom Mid- Difference
Shallow Riser Screen of Screen Screen GW Deep Riser Screen of Screen Screen GW between Vertical
Well Elev. Elev. Elev. Elev. Elev. Well Elev. Elev. Elev. Elev. Elev. Statics Hydraulic
(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) Gradient'
DU-01-S 594.58 587.16 594.58 590.88 dry DU-01-D 594.37 465.37 459.87 462.62 588.17 - -
DU-02-S 590.79 578.09 590.79 584.44 581.62 DU-02-D 590.34 478.84 473.34 476.09 586.46 4.84 0.0447
DU-03-S 587.61 580.61 587.61 584.11 580.87 DU-03-D 587.90 455.70 450.30 453.00 584.85 3.98 0.0304
DU-06-S 604.23 575.23 604.23 589.73 576.68 DU-06-D 604.98 487.48 481.98 484.73 583.46 6.78 0.0646
DU-07-S 598.36 583.46 573.46 578.46 578.81 DU-07-D 602.45 536.95 531.45 534.20 583.43 4.62 0.1044

Note: By Convention, positive values of vertical hydraulic gradient mean the flow potential is upward from bedrock to overburden aquifer.
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SHEET 1 OF

GUEDND LOG_OF _JORING NO. =-4

Chest T2OTZI FARM: DOuPONT IMPOUNIMENT | Proiect »o.

3556

DuPent Environmental

Lecaton _ CAMAMCHE, WA

Remediation Sarvices

Cole Sloneg 14-=%-93

Date

Oeiner _SOOWSER MORMER

Fislg Eng./Geo. _BH. SUTTON  Checked Oy Gwl:

Jepth

Comoletad __32-1—-55

Dote Time
TneTime

Driling Method _ 4=1/4" 1.0, HOLLOW 2TEW AUGERS; £ OAND 3147 SPUIT SPOONS

" 3o/ SPLT SEOON LSO 1O OBTAIN SaMALE.

4 Lyl :
z.. Coordinutas M__ 8761 E_ 317 o S EJ:E ngﬁ“ o o
& T = [ i€ — Ll =]
o |ER Surisce Elav. o594 B 5 Et ‘g?';-f =g BZ | 25 | 2%
3=| == CR15 710 = | 3% |2°8|Egs 2 | T2 c0
o CES | 27| N B2 jogT o«
g
- = TOP B BLACK ORGANIC SOIL WITH YERETATION o 5
] Z B&—1 — 19 o
[ 1 MEDIUM STiFF, TAN-BROWN, SANDY SILT, MOHGT P 19~-14
» i HwiE
L 2 55-2 — 19 ™
egq [ -] [GEOTEXTLE FABRIC EHCOUNTESED] 15-8
mprH| -
] f17-:8
o] 2 253 S s o ML
] & 32-30
I T3a7
~ 55— | =20 o
[~ JMEDUIM CENSE 10 DENSE. BLACK-GREY, SILTY : B-10
] SAND, WET
- - m| 1d =
r ] gl P 2; ;; | 12 o
— O] 5—1C
] > ¢| s5-8 Tl —| 0 =M
T JL00SE. GLACK. COARSL SAMD, WET o dz—2;
. R N 17 0 bl
] - - IE-za
582 [T 7] t;’/' 3-8
=¥ 1 ETIFF 70 WERY STIFF, BROWR, S Ty -
: : S5—8 .
=i 5 CLAY, DRY TO MOST / geg | 7 23 0
j‘ " / 51— | — | — 20 Q
- ¢
N " s cL
[ 55-3 i z
/ 5 20 0
_ED; c 9-10
- M ss-1g| *7° 2.0 74 Q
L {SOFT. REDGISH BROWN, SILTY CLav. ?// B—10
I
[ ] SEAT LAYERS, mOIST Z I B EES Y 5
B d MEDIUM STIFF. GLIVE GREEN-GREY. CLAYEY. 16-16] 1.0 | wH
- ¢
=yl B JBILT. ORT TO WOIsT B-13
et Comd gE_130 1.0 20 [
"'_ _-| 'y t] 19=20
A E=8
— P S0 g1 1.0 24 o ML
- - 2
1 Bl
= S5 t4 1.0 24 2
-_‘30_- . , 12—14
] sT-&1 | 24 3
- CH
- S5-15 816 2.5 15 0
I }’ 22-78
260 [ i BOTTOM OF BORING AT 3400
5]
KETES




LOG OF EORING NG, =-5

CUPIAD

Ziert TODTZ FaRM: OuPCNT TMBCIUNCMENT | Project ho, 3538

LDuFcnt Envirenmental

Locetion _ CAMANCHE 10WA

Remadaton Services § , .. eirie

Frefd Erg /Geo. B-H. _SUTTON  Checied Sy
Criller _ESWSER _MGRANER

2-2-85 Daote Completed 12293
CWl: Repth e Baln/Time
Brota s Time

Driling Method A=t 47 10 HOLLCW STTM AICFRS: ¥ AND I=1/2" SFLT SPOONS

- = T

Eml oo Coordinates N__23700 E_ 8733 w %E § E EEE = o
Zo1EE Surfece Eiev. S94.6 & | é: eed] wE ] 2% | 48
Salsl e lgo |ElRipyZ|c2 {25 ag
&= GESCRIP.ION 3% 1821523 5

- {TCP & BLACK ORGANIC SGIL WITH VEGETATION > s5-17] 57 .8 o

- MEDIUW STIFT, TAN-DROWN, SANDY SKT, WOIST c e 6-9

= o i

R 2 55-2 i L — 112 0 M.
= n J I ¢ -

[ 5 2 a2 9% 1 15 o

L ] 2 G- 113

» A . -

- e fssmefIti— 0}

. e ”

[ 3 MEDIUM CENSZ 70 LENSE. SLACK—GREY, SILTY 2 ss-5"1 279 | __ 16 o f2M_

5 ] SAND. WET e Te-1t L

. LOOSE. BLACK. COARSE SAND WiTH SOME SILTY i Mlesesl T — | s o

[ _1CLAY AND TRACE GRAVEL, VERY WET - oy -8 sP

A L Ji3-te

I~ 557 =40 18 o

- J=TFF 10 VERY STFF, ERDWN—RED-GREY WMOTTLED, [0 73-29
285 "] STy CLAY, MOIST TC CRY é Fw13

[y 5] / 558 »4.5 | 16 o

T / 2z-25f "

C i &5-3 CL

) % SS-9 0, ol 28] 2 o

_ i —

- _4STFF, CUVE GREIN-GREY, SILTY CLAY WITH ¢ ERSLE S - o

o] TaN SAND LENSES, DRY TO WGIST 2 i PEWPTY B

-

[ JCENST TO VERY DENSE, TAN SAND AND HHE e J31782; 25 g o oM

- WEATHERED LIMESTONE, WEY i it 53-100,/4

- BOTTOM OF DORING AT 22.0°
570" 7]

-2 D

C

B0
sso [0

r35
METES:

® 3§/ ©PUT SPDON USED TO OBTAMN SAMALE.




g b L

L

AL

G0 FOKD L0G_OF BORING NO. 5-6

Client TCUTZ AP DuPONT IMPOUNOMENT { Froject No. 1556
DLant Eftvu‘nm‘gma] -_chti'uﬁ mm:HE‘ “ij
Remadation Services | ... zioneq _12-7-95 Date Completed —12=2-95
Fleld Eng /Ges, _R.H. SUTTEN, Checked By WL Qepth Cote/Time
friter _BCWIER MORNER Dot frime
Crilling M wihod 4=1/4" 1D, HOLLOW STEM AL CERS & AMO J-—1 ST SPUT SPOCHS
. wm =Y o
2 Coordinotes M__588.5 €__6929 w [ By Bz |E2E| % o g
-—-— anb [ ., — L]
55 [E5{ Serfees Bev 503.7 5 4% |pEa| @ 25| g5 | 32
L | S & gi EWE X2 % = .=E
- PESCRIPTION = =
. - = X T -
L {T0P 6 STONE ACCESS ROAD SUBBASE , I T 20 o
- ] MEDIUM CENSE, BARK BROWN TO TAN, FINE SILTY 13-18 5P SM
L J sAND. CAY TO MWQIST 2| ss-2 23 21 o
soo [ 7 3-3
] «| 20-39
[ 5. s5-3 — | 1B o
~ 0] ¢ 7-8
I Nss-s| 32 F — | 19 0
N p 2 4
i | =s-5" 2‘; — | o o
gl s 1“3 sP
C S5-6 —— | 2z 0
L § .4
s € Fas- 22| | 19 o
sg0 [ 16-18
[ Jo0st 10 WECIUM DENSZ.- BROWN CGARSE SawD [ * 6
[ = JWiTH SOME GRAVEL, MOIST ‘e sl ss-g ‘:'BE 1 14 o
C ] i s g” lontll Y R o ML
- ] DEINSE TO VERY DENSE. TAN SAND AND B 42-70
[ "] WEATHERED LIMEZTONE, WET I - :
- Y T Hes_ ol 5 [ 20 | o B2
5 0] : f; 45-47 GP=GM
= 4 igplagpd 18-
= T T3] 5511 8=2zf | s o
- i 4752 -
- T 5365
- AT s5—-11 —- 1 2« o
sga. i ] HTHH 551 o roqrse
T BOTTOM GF BORING AT 240
2]
C ]
507
.
sto b
T3]

NOTES:
Y 3=1/7 SPUT SPOCN USED TO OBTAIN SAMPLE




SHEET | OF |_

GUPIND LOG GF BORING NO. B-7

Cliami  TOOTEZ FaRM; DuPONT sdPOUNDMENT 1 Project Mo, 3596
DuPont Environmental Lomatinn _ CAMANGHE 10

Remediation Servicas

Date Storted _17=—2-55 Dote Compieteg _12~2-083
Figtd Ermg. /Geo, PH SUTTOM  Checuma By _ GwWl: Depth _  Dote/Time
Criller _BOWSER MORNER —  Date/Time

Crilling Methed _9=1/4 1.0 HOLDW STEM AUGERS; 27 AND 3=1/7" SPLIT SPOONS

— .
Z.. Cogroingtes M. 5333 E__734.3 o Ey ;:E EEE‘ E =
o Ir— = | — — !
SZ|EE | surtoce Eiew. 605.6 Eo|uE leEz |l gl uwE [T S8
&z | HE € |32 245 [8E81 38|58
= DESCRIPTION 5% i 21838513

F ] MEDIUM DENSE, DARK TROWN TO TAN, FINE SILTY s5-1" =10

[ 1 SAND, DRY TO MOIST Y " lig-1g '8 °

- 2-2

[ 2| ss-z — | 2 0

IR -2

[ ] | B=B
s00 ....-5—_. 2 85=-3 o—8 D 24 ]

L] ssoaf 23 | 18 o

- E {; 4 —i

L r -1

[ ] $5-35" 15 Ol | s o

| ] T=11%

— O 2 3 5P

[ ] S5-§ S 20 0

[ -3

i ) c 231D

[ $5-7 — | =za o

[ ] 3-8

L 3=3

KRS s5-@ —_| g o
2901 *~ {L00SE TO MEDIUM OENSE. BROWN COARSE SamD | 7 - - -1

C 1wiTH SOME GRAVEL, WMOIST TO WET -t 112

- A TN — | s g

—_ _— - l:: *5“23

i ] Ta 7-9

] '-:-55—50” 12 e °

PO ST0fF 10 vERY STFF, CLvE GREEN_GREY, CLAYEY T1i-18

- A i1, prY 10 MmOIST ¢ S5- 14 30 20 o

3 1B-23

L ] 14-17

— - L ap 22 o

E / 15—24

-7 5 ss—13 7] sas | o 2 L
580 S 'y ar-27 '

L 5T=6 | — | ap 6 o

. /

- 12-1

- ss-1e|, 2: an | 22 | o

STeS g

- ] / ST-gR§ — | — | 24 g CH

[ ] ¢ 7-17

- ] S5-15 »4.5 | 24 o

[ _|WE0I0u STFT. BROWN, ST, TRACE BAND, DRY f 20-28 ML

B ] 10-15
2 55— ES-16 10 13 o
273 : BOTTOM OF FORING AT 36.0° f/ 33-5%
HOTES:

L

=%/ SPUT SPOOK USED TO CITAIM SAMPLE.




el y Ny O AL )

| QUPIND

LeG COF BORING NO. B-—8

Clhert TOOTZ FARM: DuPONT IMPOUNDMENT [ Preiect no. 3858

DuPont Environmental Location _CAMANCHE 1WA

Remediation Services Dote Storted _ 12 -3—85 Dgte Comopoteted _12-3-9% —
Field Eng. /Gen. BH _SUTTON  crecked By Gwi:  Depth Date A Tirre
Driner _BOWSER _MORNER Date,/ Time
Driing Methog 471787 1O HOLLOW STEWM AGGERS; 7° AND 3-1/2° SPLIT_ SPOONS

: w |2 &3

z Coordinates ™__ 6738 ° 7885 - Fw g2 E|-T|.""“'_-‘ b s
E‘j o ] D"-::',:. Lo E :l--.r",?_‘ — = L E
e | E Surigce Elev. G056 = E': E2 |lp ow| W Q E =
S| e & = gulag wng| &5 B | 4g
e = L] Bem -
s DESCRIPTION 7% |2°E18E%| &

[ ] E0IUM DENSE. DARK BROWM TO TAN, FINE SHTY se1*f *-7 3

71 sAND, DAY TO MOIST 2 oo | —1 2 o

] 72 Th

C ] 55-2 S— T 0

F ] d 2-2

] o -7
s20 |~ O ¢ 55~3 — i B L

T ] a—3

] 3-3

T— 554 _— iy o =)

L3 ‘ 4md

B 1 wf 7-7

L 2 S5~5 — | 22 o

(s O il '

e ¢ -3

— S5~6 — 1 1B 0 fsP-sSM

L] 53

L i ‘,J o 9-8

L. ] £5-7 — | =22 a

F ] a--1G s

1 5 - ssea| 27| — | 12 o
=30 1 ™ {1035 ¥0 WMEDUM DENSE, BROWN GOARSE SAND | = 3-3

L ]WITH SOME CRAVEL. MOIST TO WET Lt 152

L. ] . S5 .G —_— 13 8] aF

. 1 LA 14-13

] s 5w

] L s DT — | 18 o

2 O L —

F .+ 1210 16 0

= - 5511 2.5

s iSTRF, REDONGH-— c

S STIF EDDHSH-BROWN, SILTT CLAT, MOUST /37// 16112

o A WEDIM STIFF T ASTFF, OLWE SREEN=-LGRETY, g5_12 B—156 2.0 16 o

T ] cLAYEY ST, DRY TC MOIST e 23-z4] © oL
sap %5‘2 / 5T=7 ] ——= | —— 24 o

- - E-7

- 55-13 4 1 13 ]

:—_ -1 '(J 1|"|5

C ] BOTIOM OF BORING AT 2B.0'

b E

=7 Chs

- E

F

— -3

t 5_‘
576 [ 0]
MOTES:
T I-1/2" SPLT SPOON USED TO DBTAIN SAMPLE,




DOCLC L LI L
— —

LOG OF BORING NO. H-9

m Client TODTI FARM; DuPOMNT IMPOLINCHMENT

| Propmet M 3556
ODuPont Enviwonmental [~ " ™ s owa
Remediation Services | . gigeq _12-3-95 Date Completes _12-3-95
Fietd fng./Gec, R-H SUTTON phecked By GWL: Depth Doke, Time
Drillar SOWSER MORMER Dote/ Tirme
Drilling Methog _4=1/4" |.0. HOLLOW STEMW AUGERS; 2° AND 3—1/2" SPUT SPOONS
. Ea T o
z | __ Coordinetes M__7853  E__880% w EE §IE ;gﬁ & — | W
ES1ES ] suroce Elev. 603.5 e pEE |G| wE | o€ | 28
N el [ Lo | b o= o< ]
25| ag g 2 |45 [EE5| & 2|3%%
@ DESCRIPTIQON 3= |8"215g%] 3
L 4 MEDIUM DENSE, DARK EROWN FO TAN, FINE SILTY 5—&
7] saND. DRY TO WOIST e ECa 7 o M
] 1-1
s00 - - o| s5-2 — | s )
B 1-2
C ] . 5-6
[ =] SE-3 — | s 0
2 5_. < 7-8
S 554 ;“; — | 17 o
A € -
] J os-2
L o — | 2o 0 5P
[ 0 =2
[ _ ¢ -
[ ] ss—6| | — | 17 0
T 4-5
2 — o 1712
590 | —LOOSE T0 MEDIUM DENSE, BROWN COARSE SAND ] s5-7 — | & 0
[ JWITH SOME GRAVEL, MOIST TO WET -t 19-9
[ 54 S [ i_i — | 2] o
[ ] LT 14— 18
L] » | ss-g’ — | 7 0
S Ve 1B=17 SP—SM
C 4-5
— ~ 5 55-10 1.5 6 1.0
(5 ] SOFT 70 MEDIUM STIFF. BLACK-GREY, SLTY / 2 5-8
[TV conr, TRACE SAND, MOIST / 11-5
- 5S_11 . kL 1.0
R / g-7 | *°
- 2 10-12
sEQ [ 5512 1.0 12 0.5
] e é 14-14
A
F | MEDIUM STWF TO STIFF, BROWN, CLATEY a~-13
55=1 7
_25: SILT, MOIST c R FRRTY e o L
- 8- 12
- 55-14 - - a
L] ¢ ik
- R 11—-12
- 5 55=15% 15e 14 2.25 24 o
3 -
- ] / ST-EB| — | ~— 24 ¢
N BOTIOM OF BORING AT 32.0°
s70 |-
35
HOTES:

T 3-1/2° 3PUT SPOON USED TD OBTAIN SAMPLE.




ALLLLL L 1 L o

GURIND LOG OF BORING NO. B=10

Clieat TODTZ FARM; DUPONT IMPOUNDMENT [ Project No. 3556
Location _CAMANCHE, 10Ma

DuPont Environmenrntal
Roamodiation Services

Date Started _12-3-895 Date Compisted _12—3—85
sid Eng /Geo. FH. SUATOM  Chesked By . GWL: Depth . Date/Time
er _CODWSER MORMER Date /Tirme

illing Metheg _4=1/4" L3, HOLLOW STEM_AUGERS, 27 AND 3-1/2" SPLMT SPOCNS

(]
; e S
~ Coordinates N__863.0__E_ 10082 y | 2¢ oy ggh g J
S1EE T surfoce Eev, 5011 S [t |g23 L iz | o2 | 98
i P &~ - E:i[-,.;g & s oo
ERR-1 o EE Sed |EEE g R
DESCRIPTION @ =5k

0 [L 3 TOP 107: BLACK ORGANIC SON. WITH VEGETATION | | oc_,*| ©-9 ' 5 o

o . - N 13-12

I T} MEDIUM DENSE. OARK BROWN TO TaN, FINE SILTY 3 n_n

|- — sSanD. DRY TO MOIST pelrss=z L o — | 2 o

— 5 RV -CE o I Qi [P S

-] e 7=7

-] S ] 55— — | =0 O

-] S 4—5

[ ] S 554" 10—-22 19 0

-, - L0OSE TO MEDM:M DENSE, BROWN COARSE SAND - 2217

O WitH SOME GRAVEL. MOIST TO WET _ - SF
S | 856 —_— 12 D

-] - S—4

- - | 57710720 ___ 1 s 0

C 25-17

abs e ‘::2 — | e ] o

B S 11=13

ol TiE] sg-g” —| =zo o

- J[SLTr SAND LATER FROM 1B.5° TG 18.57) ¢ o 1920

[ ] R 22

] el Tpss—ol L D[ — {8 & IsP—SM

_2{:'__ s W =12
WL ] MEDMM STIFF TO STIFF, BROWN—GREY, SILTY ks £S—11 2.5 20 0

. JCLaY. MONST TO ORY 4 17=28

— ¢ B-13

. -1 ip 15 o

. ,% 551206 24

-2 5 / sT—a| — | — | 2¢ | o

M ¢ -

— AZE—-13 P—— 24 w]

- ¢ 9=13 cL

-30 /
0y 3/

L //

- e T-10

[ SE-14 .25 4 0

A / 1z—13] 7 2

35 %
TiEs

31727 SPLIT SPOON USED TO OBTAIN SAMPLE.




SHEET OF 2
G POKD [OG_OF BORING NO. B=10
Chent TADTZ FARM; DuPONT IMEDUNDMENT | Projest Mo 3555
CuPont Environmental [ - anene, iowa
Remediation Services | ... siores _12-3-95 Gote Completed _ 12-3-95
Fielg Eng. /Gen, BH. SUTTON Cosckey By GwWL:  Depih Dote/Time
Griflar _BOWSER MORNER Dote/Time
Dirilking Method A=1,,4" 10 HILLOW STEM AUGERS. 27 AWD J5-1,73" <A[T SOO0ONS
: e ow|LH a3
35 . Loorginotes __863.0 10062 o Fw EEE QEE & Vi g
E; g Surfoce Elew. 6001 b w ggg ,,_'_.:-"T w = = E um
£e| & g ge |8i¥|2EE| 8| %8| 4z
[y - — oy —r
& DESCRIPTION 3% [872 525 2
] MEDIUM STIFF TO ST#F, BROWN-GREY. SWTY 24
[ ] CLaY, MOIST T ORY g
. ¢ cL
- VERY STIFF, REDDISH BROWN, SILTY CLAY 7 5-8
[ 7] %TH SDME SANDY PEAT LENSES, MO:ST / e P SN g
mits g
SE0 L 3 r._-,/ gT-1wa| — ] — 74 o o
C 3 / CL
[ 3 MEDIUM DENSE TO DENSE. GROWN, SILTY SAND 4;’ se—va|l % ol 18 o
L wiTH SOME REDDISH SROWN CLAY LENGES, MOIST ; 10-15 eL-SC
- e SOTIOM DF BORING AT 4400
4o
50
sap [ ]
55+
I
— —3
0 (1
sso ]
]
65
—
- =
o —
_?D_,
KOTES:

" 3.9/7 SPUT SPOON USED TG OBTAIN SAMPLE.




HHER L ] Lip ]

gy NI
@ LOG OF BORING NC. 3-—11
Chent TQOTZ FARM: DUPONT IMPOUNDMENT | Project no. 3558

DuFont Envirenmental ™ ™ antiE. 0w

Remedation Services Dote Storted _ 12495 ' Date Compleleg 12 ~4-85
Field Eng./Geq, _FH. SUTTON  Checked Gy GM.: Depth _ Oote/Time
Oriter _BOWIER WMORNER Oote/ Time
Oriling Melhod _ %$=1/4" 50 HOLLOW STEWM AUGERS; 2% AND 3—14/2" SPLIT SPOONS

: e om |DS w3

z Coondingtes ™M 4873 B 7113 g Do | EQo] L L,
= e e = § =il — =|ag
=l -, Surfoce Elew, ED4.E 5 | = PEZ |mgl B | 2K | 2
z2|BE E |5s |5oE (B8] &= |8 |22
e = ——
= DESCRIPTION 3?‘53,{5&"’3

-] MEDIUK DENSE, DARK HROWN TO TAM, FME SILTY

[ Tl SRND, DAY TD MOIST £

- 1. d
soo | _ 3

5 ¢

- Y

. Py

3 0

e ¢

L ¢
590 [ _ TLOGSE 10 MEDIUM DENSE, SAoWM T . _

5 E TQ ENSE, SROwN CORSE SamD [*. ) of .o | &-9 o

P~ WITH SOME GRAVEL, MQIST T WET bet . 11-10

b .o - sp

A Cov T ss-2 | T —_ o

- i e A-g

- {STIFF TO vERY STIFF, @ROWN-GREY, SILTY V as-3] 4-10

[, JcLarY, DR T4 mosT "’ 13-15 °

20 ,

[ / CL

. 7

7] 12-16

_ 554 — 4]
S80 + - % 22-28

= 5

- _j‘ BOITOM OF BOAING AT 2307

(-
s7o . .

5357

MCTES:

212" BPLIT SPOCH USED 10 DBTA SAMPLE.




S“HEET 1 OF 1

; LOG OF BORING NO. B-—~12
1&@[{[# Cient TODTZ FARM; DuPCNT IMFGUNCMENT | Praject No. 3556

DuPert Environmental [ .. _cassncre, 1owa
Remediaticn Services Date Storted _l2=%=95 Dote Complated _ 12—4-35

Field Eng./Geo, BH. _SUTIEN  Checked By ——— - GWL: Depih  _______ Date/Tunas

Drilling Method _.8=1/4" 10 HOLLOW STEM_AUGERS; 2% AND 3=1/¥ SPLIT SPOONS

Cunrdinatas N 4309 £ 7038
Surfocce Eiler. E04 7

WALLE

DECTI
{FEET)
FROFYLE

E HO.

TYPE
&~INCH

INCREMENTS
I

{ppm)
TEA
SYMBAL

LICKET PEMEY
{TOMS /5F)
SAMPLE REC,
{iH]

ELEVATION
{M5L)
PL
i]
BLOWS PER
RESIST,

DESCRIPTION iz

MEDILM DENSE, DARK BROWN TO TAN, FINE S4TY | .
SAND, GRY TO MOIST c

1. 1,1.1,
s

wn

SP—SM

99

1CCSE TC MEDNUM DENSE, BROWN CCARSE ZAMD I*

- &=8
WiTH SCME CRAvEL MWOIST TO WwWEs "

S5=1 — 12 v} aa
a-9

g WY

g9-18

DENSE, GROWN, SILTY SAND, WET 2 85-2 ja1al — 18 o [T

[METILUM ST _GROWN, SILTY CLAY WES Ve 7 13=30 24 R cL

a5-3 —_—
WEATHERED LIMESTONE HIH{TT 33-23 ROCK

BOTTCM QF BORING AT 20.07

Sao

570

Tmlri‘ltllItlll‘rIlII*1rl)lIlIlII‘|..{)'|I"IlIlIlL‘I:IIlIFtTJ‘lIIIIII'i_rI'I'II-IrIl'II

|L{1llil|I*{.I.(]jlt.l.llll..t.l.[f1.l_l_ll_l._lirl}l.I..I.L.I..I. II(]r!.I. .I.III.i.IL?JIlIlIlII

NOT|
" 3-1/7 SPUT SPOON USED TO GBTAN SAMPLE.




| |

[OG_OF. BORING NO. B—13

cient TOCTZ FARM: DuPONT IMPOUNDMENT

| Projecs Ne. 3558

DuPont Environmental
Hemadiation Services

Field Eng./Geo. BLH. SLTTON  Ches
Driller _ECWSFR_MORMER

chgﬁgn CP!"IMNCHE. JG"'I'#-
Deote Storted

ked By

12—-4-55

Shl:  Depth

Cote Compieted

12-5-55%

Oriling Method _ 8=1/4" 1.0 HOLICW STEM AUGERS; 7 AND 3=1/2" SPLT _SPOONS

: e nitEE | o
z . Coordingtes M__3822 E__ 7587 " EE I AFETAR: s o
— T o —— s
EA[EZ [ surfose Bev. 5974 T |uF (932 [oog| 42| 2B g
oz | 2L F 132 [3°5|382] 3 Bl
b DESCRHIEBTION = = |=¥
[. ] 7TOP &: BLACK ORGANIC SOIL WITH VEGETATICN .
. e ML
' ] MEDIUM STIFF, BROWN SANDY SILT, MOIST & :’
[ 51 SILTY SAND AND GRAVEL WIXED WITH WASTE ss—1 {9 | __ | s o
-~ {(PrasTie, wooD, PAPER) : ¢ 7-5
- 313
[ 852 — 1 3 e
| 980 7 3g-z2 .
™ = AE =
- 5Y s5-3 ‘;'52 — | s o
1 04
- EAS) g5 [ V1T __ | 4 o
L - z 1-1
- |soFT, BROWN, SANDY SILT AND CLAY, WET ;;/ ss-5 | %7 | — | e o | e
L ] e 7=12
o - 16—18
~ 5—f WEATHERED UMESTONE WITH SANDY CLAY 56 a1e| — 14 o
- _{ PCCKETS, WET — -
W ss-7 |207 — | 1B ]
| SE0 | ] F7-100/4
- {Rock Core RC-1 — | =20 ¢ -
20- *
] -
L ROCK
- _iROCK CORE RC-2 — | 24 0
2.5
=70 |- _ BOTTOM OF ECRING AT 26.0
]
50-
T
557
HNOTES:

* I=-1/2 ZPUT SPOCN USED TC OETAIN SAMPLE,




_SHEET OF 1
LOG OF BORING NO. BE—14
Client TOOTZ FARM; DuPONT IMPOUNOMENT | Preject na. 3855
DuPont Envronmental [ . cavanche, owa
.

Remediation Services | p,i. sierer _12-5-95 Dote Compleled _12=5-95
Field Erg./Geg, BuH: SUTTCH  Checked By — GWL: Depth . Deote/Time
Criller _2C0WSER_MORNER o Dole/Time
Oriling Metnod _$=1/4" 15 HOLLOW STEWM ALGERS: T CSRLM SPOON

; N 47885 E 7795 3 =z o|lE3| &

S:I_ . Coardinates 2 E gg =‘§Lzu EE-‘E‘, ® o lu=
=4l Surface Elev, 237.5 = 2ee |p=%| 22 | g5 | 95
52|58 ¥ 3% |3°G (B38| 37| 21 24
- CESCRIPTION o = HHE"-"

- 1T0P ¢ CLACK CRGANIC SOIL WITH VEGETATION -

- =) . :

L s ML

[ 1 uebiom sTIFF, SROWN SANDY ST, MOIST s

[ o SiLTr SAND AND GRAVEL MIXED WITH WASTE N

- T (SLUDGE, WCCC, VERY WET)
£96 | ]

— —

- . ]

- O'E 28-6

- 55—1 —_ 8 o

A 7—8 WASTE

E p 10-4

L 4 7—5

T 10-8

353 — 0 Q

i 14-132

] g5—4 1433 & 0
=80 1 4555

I weatrered Lvesone I ss-5 [ 397 | s 0§ rock

(o H 411 100,/4

T

. EQTToM OF BORING AT 20.0°

[ 5]
s ]

S04

30
NOTES:

=




SHEET 1 OF 1

i TEND LOGC_OF BORING NO. 3—15

Cilept TODHZ FaRM; DuPDNT IMPOUNDMERT | Frajeet Mo, 3536

DuPont Environmental
Remoadiation Services

Location . CAMANMCHE, 10WA

bote Sloreq 12-223-36 Gote Compimted _ 122508
Feld Eng./Geg. M SUTTON  Crecked By — CGWL- Depth . . Jote/Time
Oriler _SOWSER WORHER —— Dote/Time

Drilling Methge _ 4=1/47 1.0, HOLLOW STEM AUGERS; 27 SPLIT SPOON=

il .
; x w|LuS | o
z.. Coardinates N 4308 T 807.5 - E'%J Ezz |$25| ¥ b aa
Efm’ EE Swrigce Elev. 5371 Q Eﬂ Eié EE% ;5 EEE Eg
_IIEI —_ [=% 1= 4. u“.‘: s
i OESCRIPTION giﬂé?g 3
r ] 7OP B SLACK ORGANIC SOIL WITH VEGETATION TR A 18 a
- 4 2 10=1%
] 1
I o | ss-2 |V o1 15 12 0
1 mEDiUm STIFF, BROWN, SANDY SILT, MOIST TO wET P1=13
:5: ¢ ss-3 1272 495 | 2e 0 v
| - 1 1=10
. ¢ -
sgo [ ] ss—a | | s 15 a
B ; 2 -5
S z-2
» - - 15 ]
] SILTY SAND AND GRAVEL MIKED WiTH WASTE b 53-3 5oz
3 O {SLUDGE, WOOD, VERY WET)
- £5-6 | 654 - 4 5.0 | waste
S ss-71 % | 3a 24 o
- 1 5TIFF T wERY STIFF, EBLACK —GREY. &-9
— 51 SLTY clav. DRY e
- S5=8 4 24 b
a0 | E L )
R T-11] - - 24 o
] -
= 0 ss—g |Z77191 _ 12 o
. 12-17
R fss-1c|?77 " - 18 e
. - 1?-1?
:25_- BOTTOM OF BORING AT 24.0°
530 | ]
=50
[ ]
55

MOTES:




SHEET 1 OF 1

01l DIINT LOG OF BORING NO. B-—'B

Client  TODTZ FARM: QuPONT MPOUNDMENT | Project mo. 3538

DuFont Environmental
Ramediation Services

Lacation _ AMAMCHE  1GWA

Date Sigeteg _ "2—23-38 Date Cowsitled _12-23-96
Fieid Eng. /Gen, _R.H, SUTTON  Checked By o — —  _ GwWL: Dep't Date/Tme
Ciriher BOWSER MORMER Daie,-"Time

Oril'ng Method _ 2=174" 1.0 HOLLOW STEM &£UGERS; FOAMD -1/ SRLIT SPOONS

- L
- : e — [}
z Coorcingtes 2810 E_ 7733 w %E E:E gg'ﬁ & o=
L Bl = ak s P —_
gmi EE Surface Eley. 234.4 5 En E?é - ,.'T,E EE E E:_ ::1! E
LE]SS . EE _,-.n.,‘_é, 5,“—,,:‘ = - =i
i DESCRIFTION = =gy o
[ ] 7ToF B": BLACK ORGANIC SOIL WiTs VEGETAT:ON :
[ _ 2
r ] SOfT. BROWN, SANOT SILT, DRY T3 WET ¢
L i 5 -d
— o — 8§51 o 17 n ML
9] e .
I dlss-21 %721 o 14 a
- - 5""4 '
5gg - -
4 1-1
B ¢ 553 0 15 o
! 1-1
— O SILTY SAND AND GRAVEL MIXED WITH WASTE
[ {SLUDGE. woob, VERY WET)
[ 7 WASTE
- N ss-e | 278 | g 13 D
- - 813
] STFF TQ VERY STIFF, GREY 10 GROWN, SILTY 'Y =5
[+ CLAY, MOIST 10 DRY V/ 555 szs | 20 | o
- 1 /B 1621
] / sT-1z2| - - - )
S0 — :,/
o CL
o0 L/
[ ] / sseg | T 4 74 o
- ; 9-13
b 1518
I ] 55-7 A5 24 D
i 2 F7-25
7 o]
1LV
50
W
35
MOTES .




@MD LOG OF SORING NG, B-17

Client TODTT FARM; QuPONT IMPOLINDMENT

| Project . 235

DuFont Environmentel [° - ancne, ows

Romediation Servicas

Sote Sloried . 12-24-9% Date Cormpleteg __12-24-95
Field Eng. /Cea. B H SUTTON Checkeg By . . Gwl: Depth Oote s Tirme
Urillar _BOWSER MORMNER DateTima
Orilling Methog _4=1/47 1.0._HOLLOW STEM AUGERS; 27 AND I-1/2 SPLIT SPOONS
£ a e wlesS_ |
z. Cooranowes ¥ 2958 £ _gtD o |8 |8s2|235| " e
L . £96.0 o w Zza . gty T j
% i &Lu'-' Budoze Elev. =] T oy Ela‘ EE% T = Eg EE
wE | S x 3‘:’ PR S B T g = =
- CESCRIPFPTION f & B
- ] TOP 5. ALACK ORGANIC SOIL WITH VEGETATION : '
[ —4- MEDIUM STFF, SROWN, SANDY SILT. MOIST ME
o
3 4 DENGE. SLACK, SILTT SanND wiTH SOWE 5ef
— 5 GRAVEL, WOIST ss-rf oo e 15 ¢
$90 F ]
L ss—z2f °°* | o 1g | oy ISPTSM
[ -4
[ ] s5-3| 272 0 24 1.3
:_10_:| SOFT 10 MEDIUM STIFF. BLACK. SILTY CLAT, / ] 2-3
A WMOIST T2 WET -
- - ss-a | 277 al 12 15
-] // 2-2
3 7 ss-5| *77 | »asi 24 | o
= | sTFF "o VERY SFFF. GREY, SILTY CLAY, //’ a_1a | 7T
. most To DRy o
R 4 SS=5 ;_?ﬁ >45 14 0
» ] 12—1
389 T (pear ienses a1 18] / e
I / 55-7 ) ia 0
L 74 16-22 | »4.5
= I VERY STIFF, GRET, SANGT CLAY. WiTH SOME [ - —
- J cRavel cRY 74 D 321 g 6 | o
[ (] WEATHERED LIMESTONE 100/2 ROCK
1 y BOTIONM OF BORING AT 20,07
=2
sza b ]
=07
]
=507

MNOTES.




SHEET 1 OF 1
GIPOND LOC OF BORING NO. B—18
Cient TODTZ FARM; CruPONT INAOUNOMENT | Project N0 3558
Duffort Environmental 1 e lowa
Remediation Services | n.., siareq _12-24-3s Dote Completed _ ' 2-F4-06
Fied Eng. /Geg, R H. SUTTON crecked By — — Gwl: Depn _ . Sote/Time
Criler _BOWSER WORNER _,DDIE_;"Time
Criling Wethos _4=1/4" LT HOLLOW STEM AUGERS: 2" AND 31,3 SPUT SPOONS
wih s i
= Coprgingtes '__837.7 E_ 7944 " fuw ;IE ng E’ -
27| o~ = E Ow pd =47 - -~ vig
T | - Surface Elev. S9Y.2 = u £E{, vl HF o £ w o
SE e £ Eg géﬁ LhZ{iZ=]cs m_g
J ) = hant
a DESCRIPTION %% |27 (805 ;3 >
C ] ToP B BLACK ORCANIC SOIL WITH VEGETATION —
[~ 7] MECIUM STEFF, TN, SANDY SILT, DRY ¢ 7 5 ML
I a 55— 1.5 13 4]
- i e 5—-5B
- = 1 S0FT OLWE GAEEN-GREY, SANDY SILT. ' 4-3 .
- 2= DRY TG weT ¢ o EEaE I TR e 5P
sgo [ -
= ] SILTY SAND ANC CRAVEL MIXED WITH WaSTE Gl B B R
— | (SLUDGE, wWoOoD, wERY wET, STRONMG ODORY
I_—‘l D_': WASTE
L y
] [ 1.7
— ] STFF, BLACK-GRZY MOTILED SILTr N - 8 9
T GLer) oRy ¢ 4-3
L] 6, ¢ s5-5 | 57° - 8 0
] / B-11
I CL
seo |- ] g5-g | 779 - 1 o
F ] 7 12-15
- [sHewer 1uBe Reecren] ¢
B ] DEMSE, CREY=BRIWN —WHITE, San0Y, SILTY, %" wg |1A-1E
2 0] Cray AND GRAVEL, DRY TG MOIST f% il PV 8 O sM—cL
[ L]
- { WEATHERED BEDROCK Hi T 68— 18 2
[ ] H | - 1 o
F :-.]{ 1i 4425 ROk
F BOTTCM OF BORING AT 23.0°
2.2
s i
'_ b
5]

NOT




SHEET _1 OF 1
@mﬁ LOG OF BORING NO. S--18
Cliart TODTZ FARM. QuPONT IMPOUNDMEMNT '] Projast ke 3556
DuPont Environmental Loeation  CAMANCHE. 1O
Remediation Services Cate Startes _ 32— 2da-08 Oale Canpigted  12-34-96
Fiesg Eng fGeo, EH, 3UTTON  Checurn 8y WD Deate JeteTime
Qriler _BOWSER MWORNER date Time
Driliing Wathod _#-1,/4" tD, AQLLOW STEM ALGERS: 2% am0 3— /7 SPLIT S¥00NS
. r ' o (] EE o
z_|__ Coordinates N__ 4377 L 794.4 w Cw £z = E.-E'E = v o=
cEnles Surfaee Elew, 527.2 L wh |z |2 5| «Z ]| =F ) UB
E= |52 & gﬂ ZLE |¥vs|a=>] 8| 2
— — —_ L
2 BESCRIFTION 52 |a % |38=| 3 ”
[ ] TOF B BLACK ORGANIC SOIL WITH VEGETATION ; -
[ ] WEDUM STIFF, TaM, SaqDy SUT, DRY ) L
] ¢ 55— 1 1.5 13 &
! 1 t-a
: T -5 -3
[ o3 SQFT_ QUL GREEN-GREY, SANDT SuT, 2 e g 24 a
-l._ 4 . {] a-5 SP
- =1
2L o SiLTY SAND AND CRAVEL wMIXED WITH WASTE s I R IR
] (SLUBDGE, wODD, VERY WET, STROMNG ODOR) =
— — B
'_1 'D'— WASTE
N 1-2
— | SUFF. BLACK-GREY MSTTLED SWLTY W 55-4 - - '8 0
[ ] CLav, ORY 2 4-°
[y = V SN B R T
- 1 B-1
C / cL
san [ J s5-g | 7 - 18 o
L ] A 12—t
T ] [SHELBY TuBZ REJECTED] ¢
[~ ] DENSE, GREY-BROWN-wAITE, SANDY, SHTY, . 13-18
2 U] LAY AnD GRAVEL, DRv 12 OMT g% e i A
[ ] oy '
- { WEATHERED BEDROCK - [+ 66— 38
L] H Tl ss-» - 12 o
[ i f__."",‘_:'l' 4dads ROCK
- BOTTOM OF SORING AT 23.0'
S
570 B
-
=
30
[ ]
3 5]

NCTED:




LIk

| PROJECT NUMBER SORING HUMBER
| L24319.42 | oT-H SHEET | oF 2
‘ SOIL BORING LCG
oam.z-7 DuPont Impouncment RUFS LocaTioN  Todz Farm Landfll
ELEVATION 6014 fr. amsi SRILLING CONTRACTDR___ETI
DRL_ G METHOD AND EQUIPMENT__CME 750, Mud Rotary, 4-7/8" Diametsr Roller Bit Standard Spllt Sooon Sampiing: 6-1/4" 1D HSA | Wellr
WATES LEVEL AND DATE 585.2 f. 277 START 216/88 FINISH /1782 9:10 toGGeEA_D. Flomn
STANCARD
z = SAMPLE Bl gl SOIL DESCRIPTION COMMENTS
o > TEST SOIL NAME. COLOR. MOISTLIRE CONTENT, o= CEFTHOF CASING, |
== = % s |3 RESLLTS RELATIVE DENSITY ORCOMNSISTENSY, = CRILLING RATE,
=< 2 e 2 SOIL STRUCTURE, MINERAL OGY 2 . CALLNGFLUIDLOSS.
== = =S [HE| Y USCSGROUPSYMBOL ==  TESTSAND
EE = aF | 2% L1} S = INSTRUMENTATION
[V |
. ! . _ OVA bkgd = 1.0 pph —
|
— —-I —
B = , —
f— o1 | 0% | 112 SILTY. FINE w MEDIUM SAND, — (5P  Sample OVA =bkgd —
& (1 brown, wet, loose (SP-SM) | SMy
| | |
) O— 0z | 12 256 | SAME AS ABOVE 10.6 —! : —
11 i
164 gn FINE-COARSE SAND, little silt. . gravel. . (SP,  Sample OVA = bkgd _
brown-red-grey, wet (SP-5M) SM) i
—3B87.3|
— 145 i | Screened T
| = y [rtervai =
| §— 03 |02 | 232 SAME AS ABOYE — | Discontmue OVA —
| i FZ-A01 —
16 . {3 ___I | =
— 185 —] | Drillers note change in drilling |
T 195 i = SE2=
20— 04 12 | d-5-5 SILTY CLAY, linle SAND, GRAVEL, —1 (CL- =
s (14} reddish grey, monst, suff (CL-ML) | ML _
= Shelby | =] =
23.0| Tube | =] ]
| |
— M5 — =
2 s | 15 5-9-12 CLAYEY SILT, Lle FINE SAND, —t (ML | —
5 ! {21) reddish grey, moist, stiff (ML) ]
| ‘ n | _
— 2935
30 | 06 | 1.5 3.7.7 |




o s
PROJECTHUM | BORING NUMBER
I A E BER | —_
SOIL BORING LOG |
pRmUERT  DuPont Leoowmement RITS LOCATION Todz Farm Landfl
ELEVATION 6014 fr. amsi DRILLING CONTRACTOR ETI
DRILLING METHCO AND EQUIPMENT___CME 750, Mud Roury, 478" Dismeter Roller Bit. Standard Solit Spoon Sameiing: 6- /4~ ID HS A (Wells
WATER LEVEL AND DATE 5852 . 217 START V16788 FINISH__ J17/88 ®10 s 0. Plomb
STAMDARD
g & SAM PLE, | Pﬁ%““ SOIL DESCRIPTION :_ COMMENTS
Deal 4 = = SCAL NAME, COLOR, MOISTUIRE CONTENT, 2 JEFTH =
=G| = zz 1| :1;' | mesuurs RELATIVE DENSITY OR CONSISTENGY, = muﬁ&%’“
[ l: F w g | = SOIL STRUCTURE, MINERALOGY, o DAILLING FLUIDLOSS,
R = £ |8 weF USCSGROUP SYMBOL = = | TESTSAND
E@| = EElES| M “T — | NSTRUMENTATION
n | 06 18" | 377 | -5ILT, littde 1o some CLATY, o. . ML) |
31 {143 FINE SAND, dk. grey, . argarc ] [ ]
[ l
J 145 | — —
15— a7 18" 8-14-21 | V.CLAYEY SILT, hule FINE SAND, grey, — (ML~ | —
4§ (35) | most(ML-CL} CL)
| 354 ] —
— — Encounter very weathered =3
dolomite bedroci
10— o= —
1 433 ] =T
- g 8" 32-10-7545| Weathered imesione pieces wirock four. - =i
o 45 | (»95) 45.0 .
| Bedrock - Begm rmck core ar 457 | Competens bedrock
= | isee amached Rock Core Log) =] ; =
1' —y
— | =i —l
o | = i
|
(55— . L
——ll‘ S— —
60 |




]

PROJECT NUMBER BORING NUMBER
L24319.A2 oT-M SHEET | o 1
ROCK CORE LOG
eoolecT DuPont Impounament RLUFS LOCATION  Todez Farm Landfl
ELEVATION - 5014 L, amsl ORILLING CONTRACTOR ETT
DRILLNG METHZOD AND ECUIPMENT__CME T50: NX Cormg
WATER LEVEL AND DATE 162 fr.. 217 START 16/28 FINISH 21788 LOGGER__ D Plomb
3 | TOTALRAUNLENGTH: (o
B2 £ | *% RECOVERY: £.8°710" = 68%
= | RaDp: TE0.0" = 265
—
E § DESCRIFTION/COMMENTS LTHOLOGY

i
ih

Weathered win dolomie
Highly vugged and pined with a calcareous cement m

Harrline fractures 1o 12" throughout core; large facome

= —  hairline fracnwes. Large fracames show hesvy iron swmng.
B Fossiliferous or dolomite crystals forming in vug areas.
| Nodeveloped crysuls in mamx.
=T——————  Fracore (dolomiie mudstone) —| Loose, highly stained. highly weathered.
< Portom of core very highly fracnured, with poor recovery,

High flmd loas durmg dnilling of this pomion. Fracnoe
—  [niemsicy great enough © form large gravel-sied meces —
in core with most norfaces highly stamed (iron).

55 Pordon of core as shown in 04" interval 55.0
EQB @ 35°
G| —
L - i
- —
T —

75




il

M AL PROJECTHNUMBER BORING NUMEBER
L24319.A2 GT-r2 SHEET i &F

SOIL BORING LOG

L

PROJECT  DuPomt Impoundment LOCATION Todtz Farm Landfill
ELEVATICN 5018 fi amal ORILLING CONTRACTCR ETI
DRILLING METHOD AND ECUIPMENT __ CME 750 4-73" Roller Bit Mud Rotarv: Sundard Solit Sooon 3amoling; 6-1/4" D HSA [ Wells)
WATERLEVEL AND DATE START 21788 FIMISH 2/20/88 LOGGER L Gemon R Haadons
STAMOARD
= SAMPLE [ A SOIL DESCRIPTION COMMENTS

=] I & = TEST SOIL NAME. COLOR. MOISTURE CONTENT, &3 DEPTHOF CASING,

=% | = | === s | RESULTS RELATIVE DEMSITY OR CONSISTENCY, g‘ DRILLING RATE,

=Z 2 23| 8 o SsOLSTRUCTURE.MINERALOGY, = DRILLMG FLUIDLDSS,

= E[ s | 2|2 | FAE | USCSGROUP SYMBOL = £ | TESTSAND

ERl 2 | ZE| 2% i) Y1 = | INSTRUMENTATION

” | : Bkgd OVA = 1.0 ppm |

| | = 1
J— | |
| | — 1
—1 35 | =
| 0l 05 722 | COARSE SAND and FINE GRAVEL — (5P} OVA = Bkgd —1
| 5 { {4) , (10-12%), brown, |oose, gravel is subangular |

5 1 | w0 angular (SP) = OV A on sample = Bkgd — =

| ) tm 16250 i

- _ i

=1 84 — —

— 02 02s Tt FINE 10 MEDIUM 5AND and GRAVEL — (3P Cumngs coculatmg out of gravel —
10 (10) {30-40%), tr. SILT, brown, loose, gravel t=1730

iy subsngular o angular (5P g OV A = Bkgd on sample ]
— End shift _18:00 2/17/88 _
— — Begin shift 07:30 2/18/88 —

1
A , — =
— 03 | 025| 69+ | ASABOVE. probably cave.in = OVA on sample = Bkgd L

- 15 | ()] | t=0750

L5 I
- —T —_—
—_ R et
— 185 —_ —
— 04 05 | 1375 | MED. 5AND and FINE GRAVEL — (5P i = 0845 —

L'L'.L 10 | (12) | (30%), brown, gravel is subangular (5P}

B _ | Lots of drill chatter - probably |
== | | = large cobbly zone =
— | , = =
= l | - -

335 | |
- 05 |05 | 53535 | ASABOVE nogravel sandismediumis —| (SP) | t=0915 —

g | (10 | coarse (SPY - OV A on sammple = Bkgd ]

25— Drilling @ 23.5-28.5 lois of
— — drill chater - cobbby -3

Dmive shoe lost i hole. Abandon
— I b mnd move narth 5§ fest, =
| | First ume no recovery = no caiches
— 83 | = | inspoon — resample —
[ 08 05 | 5.5.5 | FINE subangular GRAVEL (5P) | 1=1417 - Appeared waghed — 13
= | 1) | =] probably cave-in or washed samplE |
10 | 0| | that didn't circulate out (no sand):

[T}



|
g

| PRCJECTMUMBER BORING NUMBER

112431942 GT-02 SHEET I oF & |

| SOIL BORING LOG ‘
saolecT DuPont Impoundment RIFS LOCATION  Tode Frm Ladfll :

SLEVATION 501.3 fiL_amsi DRILLING CONTRAGTOR___ETI

DRILLING METHOD AND ECUIPMENT__CME 750 4.7 8" Roller Bit: Mud Rotary: Sumdard Split Speon Sampiing: 5- | /4~ 1D HSA (Wells)

WATER LEVEL AND DATE START 1728 FINESH 1208 LOGGER . Gemes B Haddleme

STAMOARD
g E! SAMPLE ! PEH%‘HM SOIL DESCRIFTION | | COMMENTS

== = [ 50l NAME.COLOR.MOISTURE CONTENT, w2 CASING,

| | z 2= g | AESUTS | AELATIVEDENSITY ORCONSISTENGY = gﬁmm%“

22 2 | 52|38 SOIL STRUCTURE MINERALOGY., = DRILLINGFLUIDLOSS,

2/ 2 | E3|E5| " | uscscroupsvmect = S | TESTSAND
edsn| = | =% LA i INSTRLIMENTATION

| | | ! Add water and mud 1
== | | OYA =bkgd while dnlling
= 1 . - _
— 335 | | = —
—‘ | o7 | os ‘ 459 | COARSE SAND, some MED. SAND, — (SP) | OVA on sample = bgd —

(14} . GRAVEL (109%), brown, gravel is | 1= 1510 .

3% ‘ subanguiar, poorly graded (5F) — , 5 _._..E.ﬁ.ﬂ_;
*{ . — Incerval
| ' = FZ-02 =]

| | T
— 1385 - =]
— 08 | 10 | 2830-16 | FINE-COARSE SAND, tr. FINE GRAVEL. brown (SP) | t= 1555 D
an | i46) grading 1 gray, loose, gravel is subanguizr, | Driller notes clay-iike layer —
| : fragmenzed. a piece of angular, 1/4" thick ar 40.3 at = 405", cuming off cireula-  351,9
| |division between brown & gray sand, F- tion (cuimngs circalating are et
{ pooriy gradad (SP) / small clay chips)
| |
g 00 | 20 344 | SILTY CLAY, &V, FINE SAND, gray. —| (CL- | t=1620 -
ol | L] 5oL, race organics (grass-wood fragmenis), | Appears 1o be lacustrine or
= snexy, prastc (CL-ML) T ML) | backwster floodplain rather |
id ] than nl] =
— — Slow, smooth drilling, intermittenr—:
| bresks in watsr eirculation
— 485 . —
=1 10 2.0 IS5 AS ABOVE, with seams 12" thick of et b E=16855

2 (%) | higher sand content, organic matenial not Formaton does not become —_i

30 | | a5 noucable . = sandier with depth but is uriform——
_ | =l with slightly sandier or higher |

| clay content seams or zones
— s3s| — ' —
— 11 0 7.3.9 LEAN CLAY, trace Silt race Sand, gray —| (CL) | t=1715 —
ik | (163 | soft, orgamcs not as noceable (CL)
' . | ] End shift 17:30 2/1E/88 —
— | = Bepin shift 0:30 2/19/88 =
. R =
| 585 | | | — -
[ 12 | 20 F-11-13 LEAN CLAY, grey. . 51l Sand. reddish brown | (CL}) | t=0750
== (24} seams | 2-Jmm thick) of FINE SAND. slighily =
&0 | suff. No crgamic matenal noted. tinv mgular

DIDIChES (= oM ik ) Ol gFay SuL



Ll

Wl PROJECT NUMBER BORING NUMBER
L24319.A2 GT-12 SHEET ¥ of ¢ !
SOIL BORING LOG |
spouEcT DuPent Impoundment RIFS Locamon__Todiz Farm Landfil)
ELEVATICON 601.8 fi. amsi DRILLING CONTRACTOR _ ETI
ORILLING MET=OD AND EQUIPMENT__CME 750 4-7/8” Roller Bic Mud Rotary: Standard Solit Snoon Samoiing, 6.1+~ 1D HS A (Weil|
WATER LEVEL AND DATE START 17/88 FINISH___L20/88 DGGER_!. Gummom, 7. Hesdamme
[ STANDARD O
2 el SAMPLE ! Bl B S0IL DESCRIPTION . ! COMMENTS |
Z= = = | TEST SOIL MAME, COLOR, MOISTLIRE CONTEMNT, = DEPTHOF CASING
z | 2 Zs|§ | wsun | RELATIVE DEMSITY CRCONSISTENCY = DRILLING RATE,
zx| 2 = § S | o | SOILSTRUCTURE MINERALOGY, g DRILL MG FLUIOLOSS,
e L2 | 3c| PO | UsCSGROUPSTMBOL = 8 | TESTSAND
wal = Zz | #2= M) @ = | MSTRUMENTATION

o
=

Slow. smooth drilling with

P == dETILENL MIETTUPLOnS N I
s — water sooulation _1
' |
=] 8351 | =1
— 13 | 20 79-12 | LEANCLAY, some Sand. ir. Silt. grey with — (CL) | 1=081% -
) {213 reddish-brown steais, menjes, sGff. {

65 plary soucrure, sandy seams not noted, _l Drilling 15 above ]
__l higher clay content than above (CL) = ]
_J |
J 585 = —
-_ 14 20 | 91216 AS ABOVE, with medium-conrss sand seam  — | (CL)} | t= 0845 —

» (28) | from 68.5-69", grades back 10 silt as ],

L above at 69.5 (63-69.5 is gradation from = —
et high send o law sand & high silt comtent) 3 |
e | — o)
— 733 — —
- 15 | 20 15-17-17 | As above, with 1™ sand seam at - 74 5" —{ €Ly | t=091$ -

” ' (34) | I

L r— I e
_ -] |
= | i ==
— 1& 20 11-13-14 | LEAN CLAY, u. Sand, grey, varve-like layers o~ (CL) =094 ==

| (27 | reddish. grey & black clay layers = 3-Smm thick

10 {CL) — —

' _
| |
—1 835l ! — | =
—_ 17 | 20 14-17-18 | LEAN CLAY. some Sand. tr. SiiL brown, as —--] Ly | =
i 135 above but varve |ayenng not apparent (CL) ! = 1007
- —-i' I i
=] :I‘ T
=1 8851 — =
8 [0 12-16-20 | LEAN CLAY, some Sand, reddish brown, | (CL) | Appears more till-like here
= {367 soff (ML-SM), from 88.5-84.5° or. V. FINE t= {055
on | | CGRAVEL (~10%: searns of MED. to COARSE |

SAND (=1 thick) aiso ocour)



LIl

PRCJECTNUMBER

1L24310.A2 GT-02

BORING NUMEER
SHEET 4

oF §

SCIL BORING LOG

rROJECT DuPont Impoundment RLTS

ELEVATION 01,8 f._amsl

tocanion.  Todiz Fam LandAll

ORILLING CONTRACTOR. ETI

ORILLING METHOD AND EQUIPMENT__CME 750 &7/8" Roller Bit Mud Rotry; Stndard Spiit Spoon Sampiing; 6.1/4~ ID HSA (Well)

WATER LEVELAND CATE START U17ER FIMISH 1Z0/88 LOGGEER L Cesow #. Husdiesion
ze | SAMPLE Pgmgﬂ , SOIL DESCRIFTION COMMENTS
2 = , = TEST | S0N NAME, COLOR. MCISTURE CONTENT, %]
a4 2| 35| RESIATS  RELATIVEDENSITY ORCONSISTENGY, DRILLNG RATE
ZE| 2 S| 2 | SON STRUCTURE. MINERALOGY, % DRILLING FLUIDLOSS
gg| & & 5 S| ©FF | USCSGROUPSYMECL = 5 | TESTsAND '
2= = s =% INY [ 9 = | INSTRUMENTATION
20 1' f
4 || _ |
_l 935 — =
— 19 | 15 15-18-26 | SILTY CLAY, mace Sand, reddish-trown. — (CL) | Does not appear till-like il
" | [44) stiff to wery stiff (CL) 3 1= 1130
il I E——
1] N §
_ _
—_ 20 40 | 17-19-24 | AS ABOVE, with fins sand sesms - Irmm -—| t= 1315 =
43) thick ~ every 6 inches. Trace dark black '
1 08 angular chips which appear o be wood 1 ]
= fragmentsjorganic matenal (chips are the size )
of coarse sand or very fine gravel « 5%}, Slow, smooth, very level drilling |
— | — wth frequent misrrupocns in. —
— | | n watsr cinculanon
103.5 | AS ABOVE 1o 104" (ML), fine-medivm sand — | (ML} t= 1425 —
=] a1 | L 15-18-22 | = 1-2" thick at 104°, beneath which 5 1085 ___ _
L 7 | 190 | SILTY FINE SAND, grey, s, with clay (SM)
| | and organic material (roots, jeaf/grass frag- =]
e mients, wood)(SM) — =
_l 107.0 Driller notes changes m drilling
__j . with drill chaner, Drll bit -
{085 | — Advances samewhat easier. =
— 22 05 | 374237 WEATHERED DOLOMITE - veliowish- —_ t= 1530 —
i | {79} angulur, comrse pravel-sized frrgments ma 110,00
= | fine sand-like matrix (matrix is limestone _'i ]
N | weathered wo sand-sized particles). Orange | __| |
| . mediiom-coarse sand seam (= 2" theck) n op |
— of spoon. Lo— ==
=1 1135 = —
2 | 05 18:19.22 | SAND, orange-brown coarse (5P - Sand is —| (5F) t= 1685 i
IS | i4]) both quartz & limestwone/dolomite fragments) —
=~ ] | angular fragments |
— 11635 Driller’s note: slow, s6ff drilling; |
—] — creulation frequently interrupted.
—1 1183 1 Bl
—! 4 2.0 18-21-22 SILT, tr. clay, grey, moist, possiblv 3 Tace — t= 1700 =
han | | {43) of ¥V, FINE SAND Endshift 17:30 Z19/%88




=
| O AL | FROJECTNUMBER BORING NUMBER
A— L24319.A2 GT-02 SHEET § oOF S
SOIL BCRING LOG |
apoUEcT DuPont Impoundment RUFS LocATioN _ Todez Farm Landfll
ELEVATION §01.8 fr_arui DRILLING CONTRACTDA__ ETI
DRILUNG METHOD AND EQUIPMENT _ZHE 750 4-7/8™ Roiler Rit: Mud Rotary: Standard Split Spoon Sammling: 5.1/4" TD HSA (Wells )
WATERLEVEL AND DATE START V1T/E8 FINISH___ Z/20/88 LOGGER L umom. A Hisidlzmee
| STAKDAAD
2c SAMPLE - m@m: SOIL DESCRIFTION | COMMENTS
== = | SOIL MAME, COLOA MOISTUIEE CONTENT. (5] FTH :
=H| = g | E | MESAT | AELATIVECENSITY ORCONSISTENCY, = ?.\EIL.UNQ;E:TSE.M
E ‘Lc ; - a | SOILSTRUCTURE, MINERALDGY, i DHILLINGFLUIDLOSS,
sl 2 &= Sz LY | USCSGROUPSYMBOL = = | TESTSAND
K@l = ZE | 22| m = | INSTRUMENTATION
p20 Begm shifi 07:30 L20/88
|
L1235 = —
— 25 0 14-14-16 | CLAYEY 3ILT, &. V, FINE SAND, — (ML- t={945 —
. =0 slightly stff (ML-CL) 4 CL)Y
174 = Drilling casy, no chatiering =
- |
|
—1 1285 —i -
— 6 | 20 14-17-18 | INTERLAYERED SANDY SILT; V. FINE — (SM- | Drilling casv: no chanering —
. a5 SAND, I brown and grey, varves 3-5Smmin = | ML) | 1= 1015
oy thickness {SM-ML) I ]
i — —
_E
L1335 — —
— . 15 25.39.25 133.5-134" WELL GRADED FINE o — t= 1100 —
s (4] | COARSE SILTY SAND. brown. locse (SW)
133 134-134 5" Highly weathered DOLOMITE, — | -
— SAPROLITE -
134 5-135.0" POORLY GRADED MED.
— SAND, biackish brown (SF) ==n —
— 1385 | —
— 18 15 45-80-104( DOLOMITE-SAPROLITE with some quars —— | Alot of resistanee =l
I (164} pebhbles and coarse sand | t=1115
o Ui | =TT )
] — Roek sppesrs more competent |
. — Switch o NX coning (s== Rock  —|
Core Log)
145 1455 | t= 1400 ]
— Rock conng starong at 145.5" = =]
1 |
150 | -




Ll

FROJECTHNUMBER BORING NUMBER
L24319.A2 _ GT02 SHEET 1 aE t
ROCK CORE LOG '.
zcuECT  DuPomt Impounamen: RIFS LOCATION __ Tod Farm Landfll
TLEVATION 501.8 K. amsl DRILLING CONTRACTOR ETI
ZRILLUNG METROD AND EQUIPMENT _ CME 750 NX Conng
HATERLEVELAND DATE START. 21738 FINISH N 7/RR LOGGER__J. Gannon
' 2 ~ TOTALRUNLENGTH: 5.8
= = | % AECOVERY: 4958 = B5%
.=-. ; RaD: 2558 = 43T
= ik
=z DESCRIFTIONCOMMENTS UTHOLOGY

%:
0 [ -

Gray vupgy DOLOMITE with tome iron stammg. —
Highly weathered, highly fracoored,

;
=

15— — =4

EOB @ 1513' ]




Ll

it PROJECT NUMBER | BEORING MUMBER I
L24319.A2 | GT-03 SHEET ! OF 5 i
SOIL BORING LOG
saruecT DuPont lmpoundment RLFS LOCATION  Todz Farm Landfill
ELEVATION 5893 fr, amsi SAILLING CONTRACTOR___ET1
DRILLING METHOD AND EQUIPMENT__CME 3850; Mud Rowry: < 7/%" Diameter Roller Bit: Siandard Split Spoon Samning: 6-1/4" ID HS A (Wails)
WATEALEVELAND DATE START 2721/38 FINISH___ L7388 {OGGER__L Lamon:
| STANDARD - :

e SAMPLE  rernanon SOIL DESCRIPTION i COMMENTS |
Bl = = | SOIL NAME, COLOR. MOLSTURE CONTENT, £2 = —
24| = ! 2z | £ RESILTS | AELATIVEDENSITYCRCONSISTENCY. |8 | ORLLNG RATE
=2 2 | 3% 5 F————" SOIL STRUCTURE. MNERALOGY, = ORILLING FLUIGLOSS.

SE| & | 23| 3g| rre | uscscroupsvmec: = 5 | TEsTsamD
w3 & Tz | =l M Y= | INSTRUMENTATION
a 1 | |I | Bkgd OVA - 1.0 ppm
—{, 381 = =
— 0 | 09 212 | FINE-COARSE SAND. some Gravel &. 50t — (SP) | OVA = bigd _
3) Gravel is low 1o medium dense, subanguisr 10
3 | rounded (5F) — —
— 92 | 025| 144 | FINECOARSESAND with GRAVEL.z. ~— (SP) | OVA=26PPM deflec. —330.12
10 (5 d an SF L tion m sample. Black =
SAME AS ABOVE. but wiblack discoloratons | discaloration in spoon dp. T
= = Interval  —f
[ =

—]_i35 = ]

—i 03 0.5 357 | SAME AS ABOVE 145~ (SP) | OVA=nbigrd (open spoofil 37 13|
15 15.0 (12) SILTY CLAY, brown, moast, soft to med. — {CL) —

| saif, very homogensous (CL)
Shelby ] ]
17.0] Tube .| =
1

1 185 ] ]

—‘ 0 L4 5<5-10 SILTY CLAY. brown-grey, moist, med. suff, — (CL) | OVA = bigrd{open spoon) —
5 {15 homogeous, some mdication of lammnasncn Backwater environment

' (CL) ) ]
] _ End shift 17:30 2721/88 ]

| _s Begin smit07:30 2/22/88

| 233 | = i

— | a5 15 | 8-12-14 | SILT, some Clay, browm-grey, moist. med saff— (ML~ | OVA - bkgrd (open spoon) —
e | | (26} laminated (ML-CL, cL)

1. 5] ] ]

— | [ | 15 447 | AS ABOVE, with L/Z7 seam of organic materizl=— (ML- OWVA = 1 PPM deflee. {on ap. spoorr]
a0 ! (11} {wood and Jeaves ) near nottom (ML-CL) | . CL) penegomelsr = 35




f]
12}

PROJECTHUMBER BORING NUMBER
LI4319.42 GT-m SHEET 2 oF 3
SOIL BORING LOG
smoyecT  DuPont Impoindment RLFS LocaTion . Todz Farm Landfill
SLEVATION 3893 fr. emsl DRILLING coNTRACTDA___ ETI

DRILLING METHOD AND SQUIPMENT__ CME 850: Mud Rotary; ¢-7/8" DHameter Roller Bit: Saandard Spiit Spoon Sampling; 6-1/4" ID HS A (Wells}

WATER LEVEL AND DATE START LI1RE FiMISH__ MRS LoGGER [ Lamont
z o] SAMPLE Fummn_ | SOIL DESCRIPTION I COMMENTS
= :‘-:F = 2 = TEST S0IL MAME, COLOR. MOISTURE CONTENT, = DEFTHOF CASING,
&5 g| £ 52 RESULTS RELATIVE DEMSITY OR CONSISTENCY. DRILL NG RATE.
=% 2 = § [ SOIL STRUCTLIRE, MINERALOGY, § s | DRILLINGFLUIDLOSS,
| 2 a2 S| FEF | USCSGROUPSYMBOL = £ | TEsTsAnD
a®| = EETIEs LY 1= 1 INSTRUMENTATION
0 |
s - | | L
—[ o7 | 4-7-11 AS ABOVE 45 — (ML- | DYVA=0.2PFPM deflection
.o | (18) —| CL) | (openspoon)
35 V. FINE SANDY SILT with CLAY, (ML) = OVA =4 FPM deflecoon
_ ! broom-grey, med. dense (ML) =i  {open spoon)
| ) | Orpanics {wood ¥ sampled
— I =] i sandy sile)
— 385 ! . -]
— o8 | 13 5.5.12 | CLAYEY SILT, brown-grey, mout saff, — (CL- | OVA = bkgm {open spoon}
" | {213 ] well lamunared (CL-ML) ML) penerometer = 4.0
l_ | |
—1 438 =
= CLAYEY SILT, trown-grey, most, med. (CL- OV A = bkgrd on {open spoon)
= | 3 1.121?-1.45 suff, well lamineted (CL-ML) 445 —] ML) | penewrometer=315
45 @5 1"V FINE SANDY SILT with CLAY, — (ML)
| i brown-grey, low o med. dense (ML)
_"! 48.5 1 |
=t 1o |13 6815 | CLAYEY SILT, brown gray, mowe. medizm — (CL. | OVA = bkgrd (open spoon)
50- | (23) stff w suff (CL-ML) ML)
_ = |
|
| —_s3s! ? = |
— it |3} 7945 INTERLAYERED CLAYEY SILT i(50%) —_ OVA =03 PPM deflection on
" | (241 and SANDY SILT (50%): CLAYEY SILT. {open spoan])
3% I brown-grey, med. suff, homogensous, moist: |
__J SANDY SILT, brown-grey, weL med, dengs, |
3 to 6" layers (CL and ML)
1 s85 = '
— | 12 7-11-13 | AS ABOVE (CL and ML) — OW A = blkgrd (open spoon)
&0 | (24} ' penemometer = 1.50




RN AL PRCJECTNUMBER BORING HUMBER |
L24315.A2 GT-03 SHEET 1 @oF § |
SOIL BORING LOG |
sanJgcT CuPont Impoundment RLFS LoeaTion Tode Fam Landfl
ELEVATION SE93 fi. ams| DRILLIMG CONTRACTOR ETI
ORILLING METHOO AND EQUIPMENT __CME B30: Mud Rotary: 4-7/8" Diameter Roller Bit: Standard Split Sooon Samplmg; 6-1/4" ID HEA (Weils)
WATEALEVEL AND DATE STAAT 221788 FINISH___ 2773/88 LoGeER 1 Lamont
STANDARD
E E SAMPLE PENETRATION S0IL DESCRAPTION COMMENTS
i a. | B TEST SOIL NAME, COLOR, MOISTURE CONTENT, = DEPTHOFE CASING,
Y| = =5 | = REBILTE | AELATIVE DENSITYCORCONSISTENGY, =] DRILLENG RATE,
== = = 8 SOIL STRUCTURE, MINERALOGY, E DRILLING FLLIDLOSS.
EE| 2 | £E2| 3| Tre | uscsGROUPSYMBOL = 5| TEsTsamD
G331 = Z2 | 2L in) ¥ — | INSTRUMENTATION
m |
_E — =
— i — =
— 533 — -
== i 13 | 100% T-11-16 CLAYEY SILT, brown-grey, moist, meel -— (ML- OV A = bigrd (open spoon) —
65 x =N stff, homogeneous with a 2" seam of _ CLY penegometer = 3.5
- | SANDY SILT. brown-grey, wet, med. demse 1
—d ML and CL -
f 1 —
-1 &85 = =
0t CLAYEY SILT, brown-grey, moist, med. iIML- | OVA=02PPM deflection on the
= 4 1;]2* -{116] 6 | suff, homogerisous {MLCL) 851 CL) {open spoon) =
-6  FINE SANDY SILT, brown-grey, wet, 69.8—{ (ML) | Penemomewr=35 =
| wiglaw, med. denss /4
_l SILTY CLAY, brown-grey, most, med. suff, | (CL- BE
_1 homogensous (CL-ML) —1 ML) ]
=1 735 7 =i
! Z CLAYEY SILT, brown-grey, most, med. {ML- OV A = bkgrd {open spoon)
= 1 13 lg% g.l'l’-jlﬂ-]l 56 o suff, homeogeneous (ML-CLY 4.0 CL) Peneoometer = 4.5 =
75 . FINE SANDY SILT with CLAY, — ML) i
browr-grey, wel medium dense, race
o gravel (ML} = =
=] &5 =] =
— 16 12 4711 FIME SANDY SILT with CLAY, browm- —{ (ML} OV A = bkgrd {open spoon) —
{20% grey, wear, med. demse, some fine GRAVEL. penerromelsr = 4.0
5 COLOMITE pebbies (ML) — ==
—1 E35 — —_—
| 17 1.5 2.13.16 i AS ABOVE (ML) 240 (ML} OVA = blegrd (open spoon) _
a2 CLAYEY SILT, brown-grey, most suff o (ML- Penetrometer = 4.5
85— i v. saff (ML-CL} =1 €Ly I
—_— i — —
— 885 [ = —
[ . AS ABOVE [ML-CL) {ML- OWA = bkgrd on (open spoan)
—] 18 | 13 ‘ 8-25.25 . — ] CL)] | Penerometer=4.5 G
90 i50) SANDY SILT, o. CLAY, brown-grey §9.5 iML)

willi COAIse Bravel, SUDMNEUlar aolCmine
weathered fragments (ML



I
% PROJECTNUMBER | BORING NUMBER
124319.A2 i GT-03 SHEET 4 QF 3 ‘
| SOIL BORING LOG |
pacuecT DuPont Impoundment RLFS LOCATION  Todz Farm Landfill i
SLEVATICN 3893 fL. amsi DRILLING CONTRACTOR____ET]
DRILLING METHOD AND EQUIFMENT__CME 850: Mud Rowry; 478" Diameter Roller Bir: Standard Seiit Spoon Sampiing: 6-1/4" TD HSA (Wells)
WATERLEVEL AND DATE START LI1/RE FINESH T3R8 LosseR ) Lament
STAMDARD
E g SAMPLE rm%‘nﬂl S0OIL DESCRIFTION COMMENTS
= | = SOIL NAME, COLOR, MOISTURE CONTENT, &2 DEFTHOF :
=g| Z Ec| & RESULTS | RELATIVE DENSITY OR CONSISTENCY, = DRILLNG RATE,
=L = L g = 5CIL STRUGTURE, MINERALOGY, = DRILLING FLUIDLOSS,
TS| =2 = o=| rET USCE GROUP SYMBOL =3 | TESTSAND
£3| = EE |2 W) ¥ — | INSTAUMENTATION
T J
_ V. FINE SILTY SAND. some CLAY. "1 (5M) | OVA=Bigd(opmspoony |
— gas blue-grey, wet, low 1o med. dense, some- = Sampled both —]
' hat lamninated (SM) 34.0
— 9 |15 | 81217 —— : —
(2% V. FINE SILTY SAND w SANDY (SM- | Penemometers 2.0
ks SILT, some CLAY, orangish brown, wet, =1 ML) e
] med. dense, homogensous (SM-ML)
— ‘ =iy
- 20 a7 152230 | AS ABOVE (SM-ML) 05 __| (SM- OVA = blgrd (open spoon) .
ML)
I O — (52) FIME to COARSE POORLY GRADED —1 (5P- —
SAND, L orangish rowr wet, very clean, {(Sh
] dense (SP 1o 5M) = —
p—— e -
(xR ] =
— 21 15 2-13-16 | CLAYEY SILT, brown-grey, moistsuffto — (ML- | OVA = nkgrd {open spoon) —
ko3 (29} v, saif, homogeneous (ML-CL) CL} | Penegometsr=4.5
w ) ==
I
' —— . —
—_ 1085 = =9
= 2 15 14-17-25 | CLAYEY SILT. grey, moist, stff 1o — [CL- | Only grey. no brovm anymore  —
N (¥4 v, sutf. homogeneous (CL-ML) ML) OVA = bgrd (open spoon)
lle 1 Penetrometer = 4.0 =
‘ = ] —
] 1133 ] &
— o | 15 13-12-15 | CLAYEY V. FINE 5ILT, It. brown o — (ML- | OVA = bkgrd {open spoon) -—
s {In buff, mowst suff o v, suff, homogeneous CLy Peneoometer = 4.0
I (MLCL) == Cobor change ght at 113.5 i
=1 11835 ] 'J
ot A 113 [T-19-27] CLAYEY V. FINE SILT, brown-gey with (ML) | OVA = bkgrd (open spoon)
{486) r some orange, some FINE 1o COARSE GRAVEL | Penemrometsr = 4.25 =]
1] {doicmute), meist, sufl o v. suff, lamunated (ML) i




= 3
[ A i ] PROJECTNUMBER BORING NUMBEER
— 124319.42 GT-03 SHEET * ©OF S
SOIL EQRING LOG
paoJECT Cufont Impoundment RLFS LocATION  Todz Farm Lanafill
ELEVATICN 5893 fr. amsi DRILLING CONTRACTOR____ET1
DAILLNG METHOD AND ECQUIPMENT  CME 850: Mud Rowry: &7/8" Diameter Roller Bit: Standard Spiit Spoon Szmoling: 6-1/47 [0 HSA (Wells:
WATER LEVEL ANDDATE START, L721/RE FINISH___ /73/RE LoGGER_ . Lamom
STANDARD
2 SAMPLE i SOIL DESCRIPTION COMMENTS
== E = TEST SOIL NAME, COLOA, MOISTURE CONTENT, = DEPTHOF CASING.
=8| = 2= | 3 RESULTS RELATIVE DENSITY DR COMSISTENCY, = DRILLING RATE,
zx| 2 =Bl 3 S0IL STRUCTURE, MINERALIDGY, £ DRLLING FLLIOLOSS,
sl 2 | 82| 5| ros | uscsarolrsvea = 2 | TESTEAND
=2al = rz | 2= iN) B2 = | INSTRUMENTATION
120 |
S— —_— L —
=1 1235 = —
—I ] S0/6 Bedrock (weathersd) — Refusal - Spoon bounces off —
hos | : 50 bomom of hole =}
— R Ay Sl == isee Rock Core Log) =
|
—_ | — i
|




| M L |
R PRCOJECT NUMBER BORING HUMBER
L24319.A2 oT-3 SHEET & oF 1
ROCK CORE LOG |
PrROJECT__ DuPont Impoundment RLFS LocaTIonN_ Todm Farm Landfill
ELEVATION, 38935 fr. =msl ORILUING CONTRACTCR ETI
DRILLUNG METHOD AND EQUIPMENT __CME BS0; NX Cormg
WATER LEVEL AND DATE START 1/2/RE FINISH___ 27338 LOGGER _J. Lament
= :l TOTAL AUN LENGTH: R
S E| = recovery: 240.7 = 65%
& ¥ | ROD: 0.0'73.7 = 0%
- W | 1
=
E % i DESCRIFTIONCOMMENTS | UTHOLOGY
i
129.8 | ; _
126— — —
__| Maximum core length = 3" _| Vuggy DOLOMITE. light brown to buff color with some |
| Minmmum core iength = 172" arange iron oxide staining. Thinly bedded with & cocple
127— Average core suze = {-1/27 —  of frecoges —
% _ N
— - .
136— — -
13— — —
— ECB @ 1313 — —_
S — _ i
|
I
=] j! .|
|




L

ML PROJECT NUMBER BORING NUMBER
L24319.A2 GT-04 SHEET 1 QF

i

SOIL BORING LOG

SACWECT Dupont Impoundmer: 2LFS LOCATION Todtz Farm Landfill
ELEVATION 386.4 fr. amsl DRILLING CONTRACTOR ETI
DRILLUNG METHOD AND EQUIPMENT CME 750 Mud Rowary (4-7/8" Roller Bit); Standard Split Spoon Sampiing: 8-1/4" 1D HSA (Wells)
WATER LEVEL AND DATE START Z23/28 FiINISH__ Z/24/28 LOGGER J. Gannon
z =| SAMPLE s | SOIL DESCRIPTION COMMENTS |
= = = = =1 SOIL NAME, COLOR. MOISTURE CONTENT, = DEPTHOF CASING,
By 2 | % | & RESLTS RELATIVE DENSITY OR CONSISTENGY, DRILLING RATE,
=z = E|la [ L. | SOLSTRUCTURE MINERALOGY, % DRILLING FLUIDLOSS,
== 2 | £ g S=| L USCSGROUPSYMBOL = 5 | TesTsanD
®zZ| 2 | = T ) | it INSTRUMENTATION
[i] | i i
1 i I _'_: OVA Bkgd = 1.0 ppm |
4.0 I |
| Water @ 5 fL -
s | 01 oz | w-2-1 FINE o COARSE POORLY GRADED 5™ OVA = Bkged !
I . - Y SAND with GRAVEL (15%) Sl Drilling Rate Fast ]
gravel is 0.5 - 2.0 cmn dizm .. 1) 25 fuimin. =]
clean, mosty cosrse sand, loose, mowst
|90
10 o2 033 —i.5 FINE w COARSE POORLY GRADED (5P OVA = Bkgrd
10 i3 SAND WITH GRAVYEL  15%, = Drilling is easy. E
=i | 05w 3.0cm diam ), brown, == ]
[ clean, sand mostly med. gruned, loase, moist |
= — —
_E | i n
140 = |
15— ik a3 03 .5“6 AS ABOVE — (5P OVA=Bkgrd 'E'l'[__ﬂl]
| il Screened ==
Interval —
—] - PZ-04 =
15.0 =
i MED. POORLY GRADED | (5P | OVA=rtkgnd =
20 1" S il SAND., r. gravel [=5%): demse (SP) 20.0 | =
205 10 l 5h6.41
= . SILTY CLAY, LITTLE SAND —Lf CEy: | =
6127 gresmich grey, suff (CL)
= = | _
24.0 | 4.0 OVA = Bkgrd ool
15-24-78 | Highly weathered, gray Chastering while
L | 05 1.0 52 dolomite, saprolite, eoft, sl drilling ol
3551 | SOME Ton stainmg
= G Too saft to core. ]
30 1 |
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PACJECTNUMBER BORING NUMBER
- 24119, A2 CT-04 SHEET I ©OF = |
SOIL BORING LOG |
|
58QJECT ___ Dupont [mpouncment RUFS LOCATION =tz Farm Landfill
SLEVATION__ 58642 [r, amsl DRILLING CONTRACTOR, ETT
JRILLUNG METHOD AMD EQUIPMENT ___ CME 750; Mud Rotary; 4-7/8" Ro i it & Sampling: &- 14" We
WATERLEVEL AND DATE START _2/23/88 FINISH__ ZT4/%R LOGGER_L. Garmen
T
zc SAMPLE | F;ﬁ'}:ﬂ“ SOIL DESCRIFTION COMMENTS
A== = | Tt SOEL NAME, COLOR, MOISTURE CONTENT, = DEFTHOF CASING.
gy 2 2= | & MESULTS | BELATIVE CENSITYOR CONS ISTENGY. = DARLING FATE,
= i STRUCTLIRE, LOGY, - CAMLI LOSS,
T2 = £ % 3= | rre USCS GROUP SYMBOL 22| s
23] £ | 22| 2E (N} 7 2 | NSTRUMENTATION
29.0 .
ls | 6 L0 42.31-23 | GRAY HIGHLY WEATHERED CHATTERING WHILE o
[y — DOLOMITE, Saprolite, Soit — OVA = Bkgrd —
305 (541
340
o7 i 10046 Mo Recovery LOTS OF CHATTERING
f:-"f"_"". 155 {Assumes Dolomue) = DRILLIMNG IS DIFFICULT S
19.0 ] |
0E 1] 10045 No Recovery w2t
10 205 { Assume Doiomite) =
44.0
s | 0 | 0z 100/6 | GRAY.HIGHLY WEATHERED ] ]
435 DOLOMITE
. —1 OV A = hkgrd ]
46.0 I =] i
ko 16 | 01 100/6 | AS ABOVE g ]
0.5 ! 0.5 OVA = bigrd
] i See Rock Core Log E
Rock Core log begins
= ar 505 fu. i T




3
=
3

PROJECTHUMBER BEORING NUMBER |
L24319.47 | GT-D4 SHEET 1 oF 1 |
ROCK CORE LOG
PROJECT  DTuwPent Impoundment RIFS LOCATION Todiz Farm Landfill
SLEVATION 3354 ft. amsl DRILLMG CONTRACTOR ETIL
DRILLING METHOD AND EQUIPMENT CME 750: ¥ Corme
WATERLEVEL ANDCATE START  L22ME FINISH_1724/88 LOGGER__], Gamon
= TOTAL RUN LENGTH: ift
S .| % RECOVERY: L4'B.0 = 0%
S wl pap: 00730 = 0%
z3
E E} DESCRIFTION/COMMENTS LTHOLOGY
5{] I
51 — 7| Gray fossiliferous DOLOMITE, vuggy in places. Fossils inclodz |
— —{  asmopods, crinoids, some oon stamung. Appears relatvely
i nard with no visibly weathered zones (wedathered zanes
I = may have been washed out of the sampie). -]
| Highly fractured.
i
53— — =3
EOB @ 3.8
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PROJECTHUMEER | BORING NUMBER
L24319.A2 | GT-05 SHEET 1 CE 1
SOIL BORING LOG
PRCUECT Dupan tmpoundment RUFS LOCATION Tode Farm Landéfill
SLEVATION SERLT 5. amsl ORILLING CONTRACTCR ElT
DRILLING METHOD AND EQUIPMENT CME 850: Mud Rotary, 4 7/8" Diameter Roller Bit: Standard Solit Spoon Sampling; 5-1/4" TD HSA  Well
WATERLEVELANDBATE START L719/ES FINISH__ L3208 LosGes  M.Himchev.] Lab
i STAMDARD
iz SAMPLE il SOIL DESCRIPTION | COMMENTS
== 2 = = TEST SOIL NAME.COLOR, MOISTURE CONTENT, = DEFTHOF CASING.
afg| = = o REELLTS RELATIVE DENSITY ORCOMSISTENGY, = DRILLING RATE,
== 2 = 2! 2 SOIL STRUCTURE, MINERALOGY, ? DRILLING FLLIDLOSS,
== & £2 Sg| vrew USCSGROUP SYMBOL = | TesTsanp
2= = EE =2 N} e INSTRUMENTATION
0 FILL. Ash Wood, m sand and gravel maox | Bkgd O¥A = |.0ppm
—= — | Ist& inches (Black H.0O) =t
1 with {a theen) OV A
— 2= deflecoonofd ppmat —
—13 HNu = background
== 01 05 123 Waste mined wi sands and trace gravel 45 $78.4]
& 50 (5] CLAY, some Silt grey to brown, mowst soft . [CL) | Fuelod smell o
I Sheilby | (CL) =
S Tube — Color change of H.O 1o brown — |
70 15 {0V A = 0.2 ppm sample) -'
: '. AS ABOVE — (CL) 1 Screensd =1
= — Inerval "]
E] CLAY with some SILT and V. FINE _ | €L L= 1400 DP-05 ]
=~ | 02 |15 345 | SAND, brown/grey. moist. Wood fragments B
Lo 9 soft to medium soff, altermaring — 573.41
i brown and gray sranficanom
— Trace more sile, v, fine sand n = —
shoe of split spoon |
= |  — —
135 | 2°CLAY i n
] | 03 L5 333 6" FINE SANDY SILT, brown {CL) t= 1404
15 {8} 1" CLAYETY SILT. brown ] (Baciowaler lacusome snvironment) |
4 . 3" SANDY, SILTY CLAY, trown 1o gray
= all moast, soft possible monling, lamunaed = s
] | — -
18.5 SILTY CLAY, brown to gray, moust, _] (e Some Crganic Macer ]
] M |15 339 med. suff. uniform sampie
a0 [ k] (no gradsoom as above) = | OVA=45ppm i=
dk. gray, v. suff clay in shoe of split spoorn. | (headspace)
=1 | i =
235 SILTY CLAY. brown 1o gray. moist, | €L =]
== as | 1S5 458 soit o med. saff, notas far well-laminated, OYA =45 ppm
25 ' 11 a linle v. fine SAND in shoe = (Headspaee t = 14:15) g—
= | ; — | st
L 1 ]
285 [ SILTY V. FINE SANDY CLAY, brown-gray __| (CL) | |
] 08 13 3-4-§ meist soft 10 med suff, lammaton net so ! OWA = |.2 ppm (open spoon)
30 {10% | spparent imore homogenenus |




il

W At PROJECTHUMBER | BORING NUMBER
L24319.42 | GT-08 SHEET 1 OF 4
SOIL BEQRING LCOG
PROJECT Cupont [mpoundment AIFS LOCATION Todz Farm Landfill
ELEVATION  SBZ.7 fr, amsi DRILLING CONTRACTOR ETI
DRILLING METHOD AND EQUIPMENT___ EME 850; Mud Rotary: 4-7/8" Diameter Roler Bi Stmdard Solit Spoen Sampling: 6-14" ID HS A (Well
WATER LEVEL ANDG DATE START V197388 FINISH__ L2078 LOGGER M.Hincnev ] LaM
STANDARD
E e SAMPLE | FedeTRASY SOIL DESCRIPTICN COMMENTS
== = = | . iE SOIL NAME, COLOA, MOISTL AE T, &3
33 2 Zx | & | roum RELATIVE DENSTY OR cms:sm = EEITN?:FE:TEE?G'
=z 2 S| 8 [ SOILSTRUCTURE,MINERALTGY, DRILLING FLUIDLOSS.
22| 2 | 22| 2| roe | UscsGROUPSYMBAL =S | TEsTsanD -
23| = Z2 | 2E N = — | INSTRUMENTATION
]
| 335 SILTY CLAY, brown w grey, moist, (€L} H,5-like smell
07T | 15 £7-11 | med. stiff 1o saff, (more homogensous) = OVA = 1.4 ppm —
s 1Y no apparent lamination | from sample head 1
| ALTERNATING THIN B EDS of 1 L B
— CLAY and SAND; CLAY, very suff; — 5W) -
SILTY FINE 1o MED SAMD, =. CLAY.
— brosm- gray, moist — Sampled Sandy Material -
183 9.0 OVA =2 ppm (Sample head)
1 08 15 5-3-12 SILTY CLAY. brown-gray, most med. soil {CL) =
o | g o, =]
—— — =
_—I —l—' —
| 435 SILTY CLAY, brown o gray, moist, (CL) | OVA = bkgd
0e | 15 4015 | stiff o v, suff —= —_
Ls | oy - ]
e i —
| %35 AS ABOVE (CL) OWA = blgrd (well head)
10 L5 9-12-18 85 ]
EO, a0 SILTY FINE w MED. SANDY CLAY, crown- | s
grey, moist, med. dense, 1™ of siloy ciay
—1 333 SILTY CLAY, brown w gray, = (€L} OV A = blkgrd (open spoon) —
11 14 12-18-24 | suff o v. soff, modst
1 42 — =
54 ==l ]
w3 SILTY CLAY, brown 1o gray, moist. saf | (CL) .o
12 |15 3-16-20 59.5
=) 38) SILTY, FINE w MED. SANDY CLAY, —4 {CL- | Sampled Sandy Portcn 2]
= brown-gray, mowst med. dense ML)




% PROJECTNUMBER BORING NUMBER 7
L24319.42 GT-05 SHEET 3 ©OF 4 '
SCIL BORING LOG
PROJECT ___ Dupent [mpoundment RIFS LOCATION Todz Farm [andfill
SLEVATION SB2.7 f. amsl ORILLING CONTRACTOR ETI
ORILUNG METHOD AND EQUIPMENT CME 850 Mud Rowry, 478" Roller Bir: Standard Split Seen Sampiing; 5-1/4" ID HSA ( Wells)
WATER LEVEL AND DATE START _/19/88 FINISH__2/20/88 LOGGER_M HirchevJLaMers
zc SAMPLE STy F SOIL DESCRIPTION COMMENTS
g = = TEST | SOIL NAME. COLOA. MOISTURE CONTENT. = DEPTHOF CASING,
=¥ = ZE RESULTS RELATIVE DENSITY ORCOMSISTENCY, = DAILLING RATE,
=& = g E S0IL STRUCTURE, MINERALOGY, 2 DRILLING FLUID LOSS,
=T = = g2 FFEF USCE GROUP SYMBOL = 2 | TESTEAND
=R = CF |2 ) ~ INSTRUMENTATION
) i
|
S !‘ —_— —
== | — —
GE SILTY, FINE 1o MED. SAND, &, CLAY,
13 1.2 12-20-80 brownish orange, nicaly lammated. 1-mch | (5M) Sampled (both units) ]
. (1004 sabsnmle chen pebble OV A = bkgrd (open spoon)
i FINE 1 MED SAND, SILT. . CLAY, —
o 10 - 20% GRAVEL, white md dic. preemish, — gavel decomposed rock? —
gravel 3 angilar
AES ¥. FINE SANDY SILT w V. FINE SAND, (SM OV A = bikgrd (open spoon)
=] 14 15 16-3445 | o CLAY. IL ormnge browrn, dense o v. demse, —| i@ =
Lo N laminated __| ML) i i _
- Begin shift 07:30 2/20/88 —
T35 AS ABOVE (SM OV A = bkgrd (open spoon)
= 15 | 14 11-23.24 - —]
i (47) —1 M —
S — — ﬁ
78.5 V. FINECLAYEY SILT wo SILTY CLAY, {CL OVA = bkgrd on sample
B 16 | 14.0 15-74-52 | some GRAVEL, reddish brown | o )
(T6) o gray, v. suff w hard, some dolomite I - | B Passibly dll.
EO rebbles and subsngulsr gravel —
— — | ]
B35 A5 ABOVE {CL) OVA = bkgrd sample
= 17 13 15-20-30 | with just a little more = —
< (30} dolomute gravel and chert il ]
_| B85 30001 Refusal = Refused at 88.5 fc
| 18 0.0 Mo Recovery Appears to be a dolomite {weathered]
0 \ smear on sampling spoon




M A S PROJECTMUMBER BORING NUMBER
L24310.42 GT-03 SHEET 4 oF 4

SOIL EORING LOG |

il

pROUECT  Dupont Impoundment RUFS LOCATION Todiz Farm Landfill
SLEVATICH SE2.7 fr. amsl DRILLING CONTRACTOR ETI
ORILUNG METHCD AND EQUIPMENT ___ CME 850: Mud Rotary, 4. 7/8" Dismeter Roller Biz Standard Solit Spoen Sampling: 6-1/4" 1D HS A (Wells|
WATER LEVEL AND DATE STAAT 2/19/E8 FIMISH__L/20/88 LaGGeER M Hinchev. ] LaMor
STANDARD
E E| SAMPLE FENETRATION S0IL DESCRIFTION COMMENTS [
== _ = TEST SOIL MAME, COLOA, MOISTURE CONTENT, L= DEFTHOF CASING,
28| 2 sz | & RESULTS | RELATIVE DENSTY OR CONSISTENCY, = ORLLING RATE,
TR AL ¥ | Taumnision
Mol = =z | 2 L @ 2 | INSTRUMENTATION
]
Ll | Drilling suill easy; contnue to
. dril until more competent rock
w4 — encotntered, =
|
il —] -
915 0.0 145/02 Refosal
=T No Mo Recovery = =
g5 Sammle 5.0 Drilling still easy, Decide 1a
i ECB =Y 10 core.
s Rock core begmns 97 o —_
106— — ]
— e —_—
10— — —
B16— 7 =]
|
— — B
e
1 15— e —
|
Lt B




AL | PRCJECTNUMEER

L24319.A2

BORING NUMBER
GT-05 SHEET | CF 1

ROCK CORE LOG

PROJECT __ DuPomt [mpoundment BUES
ELEVATION 5827 ™. pmsi CRILLUMNG CONTRACTOR ETT
DRILUMG METHOD AND EQUIPMENT CME 850: NX Cormng

WATER LEVEL AND DATE

LOGCATION Toder Farm [andfil

START__ 2/29/RE FINISH__2/20/R4% LOGGER___L Lamone

TOTAL RUN LENGTH: 35 f

% RECOVERY: 44'/55" = B0%
AGD: 0.0°/5.5" = 0%

DEPTH DELOW
SUHFACE (FT)

DESCRIFTION/COMMENTS

UTHOLOGY

ke

T

Lrel
T

EARE

101

102—

Vuggy dolomute, |t brown grey o erange cojor, ron-
oxide stammeg, lmghly weathered. Thinly bedded. A
few fracomes.

ECB@ 1025
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Photographic Record

Site Name: DuPont/Todtz Farm Site

Site Location: Camanche, lowa Sverdru P
EPA Work Assignment No.: 006-ROBF-07X7

Sverdrup Project Reference No.: 000155-006003

No. 1

Description
"Dirty" purge water at DU-
04S.

Dir ection:
Photo looking down at the
ground.

Photogr apher:
T. Trometer

Date:
September 28, 1999

No. 2

Description:

Monitoring well DU-04S and
mounding of the surface
completion.

Dir ection:
Photo looking east.

Photogr apher:
T. Trometer

Date:
September 28, 1999




Photographic Record

Site Name: DuPont/Todtz Farm Site

Site Location: Camanche, lowa Sverdru P
EPA Work Assignment No.: 006-ROBF-07X7

Sverdrup Project Reference No.: 000155-006003

No. 3

Description:

Monitoring well DU-05S and
mounding of the surface
completion.

Direction:
Photo looking southeast.

Photographer:
T. Trometer

Date:
September 28, 1999

No. 4

Description:
Sample collection at DU-05S.

Direction:
Photo looking down.

Photographer:
T. Trometer

Date:
September 28, 1999




Photographic Record

Site Name: DuPont/Todtz Farm Site

Site Location: Camanche, lowa Sverdru P
EPA Work Assignment No.: 006-ROBF-07X7

Sverdrup Project Reference No.: 000155-006003

No. 5

Description:
Sample collection at DU-04S.

Direction:
Photo looking down.

Photographer:
T. Trometer

Date:
September 28, 1999

No. 6

Description:
Bog/swamp located adjacent to

DU-04S.

Dir ection:
Photo looking northeast.

Photographer:
T. Trometer

Date:
September 28, 1999




Photographic Record
Site Name: DuPont/Todtz Farm Site
Site Location: Camanche, | owa Sverdru P

EPA Work Assignment No.: 006-ROBF-07X7
Sverdrup Project Reference No.: 000155-006003

No. 7

Description:
DuPont/Todtz Farm

impoundment.

Direction:
Photo looking northeast.

Photogr apher:
T. Trometer

Date:
September 28, 1999




Appendix C



fim

# 83s¢/

THE UNIVERSITY OF IOWA RECEIVED
JUN 3 0 1990
SUPERFUND DIVISION

June 28, 1999

- TIVR —
Ms. Nancy Swyers Bite: Zau,, ... Loy
EPA Region VI %D W
901 N. 5" Street o:?&-' 2:5 |
Kansas City, KS 66101 | Otharlloy, i

Y . 1%-99 |

Dear Ms. Swyers: —
Enclosed is acopy of the letter | sent to Mr. Bob Summers, Clinton County Sanitarian,

summarizing the detects from the results of analyses for the Clinton County Groundwater

Monitoring Project. These samples were collected May 18, 1999.

Please give me acall if you have any questions about these resullts.

Sincerely,

1 Qo el acha &

M. Lynn Hudachek
Program Associate

Enclosure

L L

SUPFERFUND EECORIE

HYGIENIC LABORATORY

102 Oakdale Campus, #H101 OH lowa’s Environmental and FAX: 319/335-4555
lowa City, lowa 55242-5002 Public Health Laboratory http://www.uhl.uiowa.edu
319/335-4500




fim

THE UNIVERSITY OF IOWA

June 18, 1999

Mr. Bob Summers
Clinton County Sanitarian
428 East 11 th Street
DeWitt, |1A 52742-1416

Dear Bob:

RECEIVED
JUN 2 0 1900
SUPERFUND DMISKON

Following is a summary of results from the Clinton County Groundwater Monitoring Project
samples collected May 18, 1999. | also mailed each individual their respective analytical report.

SODIUM - Sodium isanaturally occurring element in the earth and all levels detected

in the following samples are considered normal background concentrations in most
midwestern groundwater supplies.

Location

L. Arns

L. Bandixen
W. Bandixen
J. Bark

S. Bark

R. Bierly

L. Foley

L. Huizenga
R. Kilgore

E. LeDoux
C. LeQue

A. Murphy

J. Payne

J. Pieczynski
T. Sachsenmaier
H. Thompson
L. Todtz

UHL Sample ID#

9902724
9902727
9902729
9902726
9902725
9902716
9902715
9902719
9902717
9902721
9902718
9902728
9902722
9902731
9902723
9902720
9902730

Concentration

(Ppm)

HYGIENIC LABORATORY

30
6.7
17
4.5
5
9.3
1.2
16
150
26
11
5
12
29
4.1
17
4.2

102 Oakdale Campus, #H101 OH
lowa City, lowa 55242-5002
319/335-4500

lowa’s Environmental and
Public Health Laboratory

FAX: 319/335-4555
http://www.uhl.uiowa.edu



Mr. Bob Summers

June 18, 1999

Page 2

RADON - Radonisanaturally occurring gas. At the present time EPA is debating the MCL
for radon, so there is no set standard for radon in drinking water. The health risks
associated with radon come from breathing air containing high levels of radon
gas. Therisk of having radon in your water is not from drinking the water. When
water is used for drinking, cooking, washing, etc. the gasis released into the air.

Concentration

Location UHL Sample ID# (pCi/L)
L. Arns 9902724 290
L. Bandixen 9902727 43
W. Bandixen 9902729 118
J. Bark 9902726 94
S. Bark 9902725 192
R. Bierly 9902716 46
J. Bousman 9902736 153
L. Foley 9902715 281
J. Gluesing 9902737 296
L. Huizenga 9902719 380*
R. Kilgore 9902717 208
E. LeDoux 9902721 418*
C. LeQue 9902718 238
L. Munck 9902734 313*
A. Murphy 9902728 83
J. Payne 9902722 124
J. Pieczynski 9902731 29
T. Sachsenmaier 9902723 82
J. Thomas 9902733 294
H. Thompson 9902720 560*
L. Todtz 9902730 73
A.VanZee 9902738 58
J. Wisor 9902735 188

*I1f you would like further information about radon you can call the lowa Department of Public
Health's radon information line at 1-800-383-5992.



Mpr. Bob Summers
June 18, 1999
Page 3

Y ou have aready received the nitrate and coliform bacteria results, however, | went ahead and
listed the samples with detects.

NITRATE & NITRITE ASNO, -

Concentration

Location UHL Sample ID# (mg/L)
L. Arns 9902724 25
L. Bandixen 9902727 69
W. Bandixen 9902729 57
J. Bark 9902726 11
S. Bark 9902725 22
J. Bousman 9902736 61
E. LeDoux 9902721 2
L. Munck 9902734 101
A. Murphy 9902728 4
T. Sachsenmaier 9902723 13
L. Todtz 9902730 16
A.VanZee 9902738 6
J. Wisor 9902735 84

TOTAL COLIFORM BACTERIA -

Concentration

Location UHL Sample ID# (MPN)
R. Bierly 9902716 2.2
J. Bousman 9902736 51
J. Gluesing 9902737 16
R. Kilgore 9902717 2.2
T. Sachsenmaier 9902723 16
LEAD - The EPA's action level for lead in drinking water is.015 ppm. The lead level

detected in the sample below is greater than the action level. Typically lead in
drinking water comes from lead pipes. It is advisable to let the water run awhile
before using it for drinking or cooking purposes.

Concentration
Location UHL Sample ID# (ppm)

J. Wisor 9902735 0.14
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