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United States Government Department of Energ

memorandum
DATE: MAR 2 1997

FIEPLY To EM-42 (W. A. Williams, 301-903-8149)
ATTN OF:

SUBJECT: Uranium Authorized Limits for the DuPont site, Deepwater, New Jersey

R. Kirk, OR
TO:

This is in response to the request for approval of uranium guidelines for
the DuPont Site of the Formerly Utilized Sites Remedial Action Program
(FUSRAP), pursuant to Department of Energy (DOE) Order 5400.5. This site
is located in Deepwater, New Jersey, and was used by DOE's predecessor
for Pr"oduction and recycling of uranium compounds. Your staff requested
approval of a residual Uranium authorized limit n-f a 500 pCi/g authorizzed
limit fbr the central drainage ditch, with a 100 picoCuries per gram
(pCi/g) of total uranium for the remainder of the site. This
recommendation was made based on a draft supporting analysis by Argonne
National Laboratory (ANL) and a brief rationale for the recommendation.

Basic Dose Requirement-

The DuPont Site is located in an industrial area near Deepwater,
New Jersey. The site is an enormous tract used for chemical production
and processing, and known as the "Chambers Works." The site is
immediately adjacent to the Delaware River; it extends northward from the
Delaware River Bridge and Interstate Route 295 approximately one mile.
Only a small portion of the site was affected by the activities of the
Department's predecessors.

The draft ANL analysis calculated a maximum residual concentration of
total uranium in soil of 1100 pCi/g for the current industrial use
(Scenario A). This concentration is equivalent to 30 millirem per year,
the dose constraint for current or likely use of land proposed in
10 CFR 834.

A similar calculation for future residential tise of the property
(Scenario B) yields a maximum uranium concentration of 130'u pCi/g. 'Daseu'
on the unlikely nature of this exposure scenario, the 100 millirem per
year limit in DOE Order 5400.5 and in proposed 10 CFR 834 is used.

The possible agricultural use of the site in the future must be also
considered. Scenario C examines this use, and assumes a resident farmer
will:

(1) reside at the site after cleanup;
(2) drink water from an on-site well;
(3) eat plant foods grown in the decontaminated area;
(4) drink milk and eat meat from cattle grown on the site;
(5) eat seafood froin an on-site pond; and
(6) ingest 100 milligrams per day of soil at the site.

phmw .,ecy� "Pe,
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These assumptions are very unlikely but may be plausible in the distant
future. The calculated maximum uranium concentration, using these
assumptions, is 580 pCi/g. This calculation is also based on a
100 millirem per year dose limit, as required in DOE Order 5400.5 and
proposed 10 CFR 834.

The recommended 100 pCi/g guideline is about 3 millirem per year for.an
industrial worker (Scenario A in the draft ANL Report). For residential
and subsistence agricultural,use, the recommended guideline is
approximately 8 and 17 millirem per year (Scenarios B and C,
respectively).

Based\on the draft ANL analysis, the recommended value of 100 pCi/g of
total Uranium is within DOE's dose guideline of 100 millirem per year,
wh ich must be met under all worst case, plausible scenarios, including
the assumed subsistenc7e residential use. The recommended level of
100 pCi/g also meets the constraint of 30 millirem per year for current
or likely land use, as proposed in 10 CFR 834.

The recommended-level of 500 pCi/g also meets the basic dose limit of
both DOE Order 5400.5, Chapter IV and proposed 10 CFR 834. In this case,
the areal extent of the residual uranium is limited and the higher limit
can be justified by the background levels in the adjacent areas.

As Low as Reasonably Achievable (ALARA) Analysis:

In addition to meeting the basic radiation protection guideline, any
cleanup guideline must be analyzed to keep exposures ALARA. The ALARA
analysis in the request stated that reducing the soil guideline to the
recommended level of 100 pCi/g would increase the volume of soil and
other costs relating to the remediation effort. Further reductions in
the uranium guideline will significantly increase post remedial survey
and verification costs. These costs include detailed sample preparation,
a much larger number of soil samples, smaller grids for soil sampling,
use of more sophisticated equipment, longer counting times on detectors,
slower sample turnaround, and significant increases in time and cost.
rlurther reductions in the guideline would increase costs substantiallv.

The separate authorized limit for the central drainage ditch requires
special comment. This area has chemical contamination, and its
remediation is being conducted by DuPont using a movable enclosure. The
nature and extent of the chemical contamination justify a separate limit
for uranium to minimize chemical expoSLires to DOE personnel, The
alternative to this limit is to participate in DuPont's excavation with
personnel in fully encapsulated personal protective equipment, at costs
well above any conceivable benefit. As pointed out in the
recommendation, the advantage of the higher authorized limit is that hand
held instruments can detect uranium at this level and this advantage
facilitates remediation of the chemical contaminants. It is also
expected that much of the uranitim would be removed during the course of
the remediation for chemicals.
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In the application of ALARA, practical considerations are also taken into
account. For practical considerations, it is likely that the
contaminated areas will be cleaned up to a level below whatever guideline
is established. This is likely for two reasons. First, in order to
remove all material above the guideline, some soil contaminated below the
guideline will be removed. This will have the practical effect of
lowering the guideline as it is applied during cleanup operations.
Second, during cleanup operations, it is difficult to precisely delineate
the point at which contamination above the guideline ends. As a result,
remedial personnel will remove suspect materials to avoid repeated
cleanup operations in the same area. For these reasons, it is likely
that cleanup will be accomplished at some level lower than the approved
cleantip guideline.

A final, practical cons_ideration is the use of clean fill material to
replace excavated materials. This will cause a shielding and covering
effect on the remaining soils, reducing gamma ray and dust. Further, the
clean fill would reduce the projected doses by diluting any residual
contamination. 'The draft ANL analysis does not assume that there is any
clean fill or cover placed over the site after cleanup. For this reason,
the doses calculated in the draft ANL report are clearly a worst case
scenario. In the actual application of a cleanup guideline, it is very
likely that a cleanup level substantially below the established guideline
will be achieved.

A review of the draft ANL report indicates that one significant pathway
for all scenarios is via inhalation of contaminated dust. The mass
loading factor used for,airborne dust in the calculations (100 micrograms
per cubic meter) is higher than would be expected for respirable
particles at the site under ambient conditions. This estimate reflects
the level of airborne dust expected from plowing or digging in the soil.
Such a high dust load is unlikely on a continual basis, and it very
unlikely that all of the soil at this level would be of a respirable
particle size. There are a number of other sources of uncertainty and
conservatism in the dose calculations; these are briefly summarized on
pages 14 and 16 of the draft ANL report.

Summary and A proval:

Based on the above considerations, a site-wide authorized limit of 100
pCi/g for total uranium above background levels is approved for use in
the cleanup of the DuPont Site, pursuant to DOE Order 5400.5, Chapter IV,
Section 5a. A separate authorized limit of 500 pCi/g is approved for the
central drainage ditch. The authorized limits are to be the average
concentration of residual on a 10 meter by 10 meter gridblock. "Hot
spots" shall use the applicable criteria set forth on page 18 of the
draft ANL report.
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We will provide comments on the draft ANL report separately. Please
provide ANL with post-remedial action data to permit the preparation of
another dose estimate report to reflect the actual doses after completion
of the cleanup. We also, recommend that your staff discuss the site
characterization data and the approved guidelines with the DuPont staff,
regulatory agencies and other stakeholders at an appropriate time.

L-4�ert SIWII
Team Lead
FUSRAP TeK
Office of rams
Office of Environmental Restoration

cc: R. Atkin, DOE/OR
A. Wallo III, EH-232
C. Yu, ANL
D. Dunning, ANL
R. Foley, Oak Ridge National Laboratory (ORNL)
M. Murray, ORNL
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DERS Project No. 0704
December 31, 1992

1.0 EXECUTIVE SUMMARY

This remediation plan (RP) presents the conceptual plan to meet the

requirements of the Administrative Consent Order (ACO) with the New Jersey

Depar-tment of Environmental Protection and Energy (NJDEPE) for the Process

Water Ditch System,(PWDS) and is being submitted to the NJDEPE for review

and approval.

The PWDS is a system of ditches distributed throughout the plant with a total

length of 25,500 feet (approximately 4.8 miles). In the past, the PWDS

conveyed the following strearns to the plant basin and later to the

Chambers Works Wastewater Treatment Plant (WWTP):

o Process wastewater

o Noncontact cooling water

o Stormwater runoff

9 Recovered groundwater from the interceptor well system (IWS)

In the present configuration, the ditch conveys noncontact cooling water and

storm-water runoff to the WWTP, and storm-water runoff surgds are rerouted

to B Basin via a spillway.

The sludge that has accumulated in the PWDS and the soil surrounding the

ditches are contaminated with a variety of volatile organic compounds (VOCs),

Du Pont Environmental Remediation ServicesI
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semivolatile organic compounds (SVOCs), and metals. The predominant

compounds are

o Chlorobenzene (CB).

9 1,2-dichlorobenzene (ODCB).

* Lead.

Nitronaphthalene(NN)-anddinitrobenzene(DNB)-impactedareaswereidentified

in the closure plan. These impacted areas have been investigated and

characterized..

Treatability studies were conducted to evaluate potential remedial technologies

for PWDS sludge and soil. Section 4.0 summarizes the findings and

conclusiohs of treatability studies which were performed to evaluate the

following areas-

• Sludge

• DNB-impacted sludge

• NN-impacted sludge

• Soil

The PWDS remediation will consist of the following four components:

• Nonhazardous ditch section remediation

• Hazardous ditch section remediation

• NN- and DNB-impacted area remediation

• Ditch replacement

Du Pont Environmental Remediation Services2
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The following sections describe the conceptual approach for each component

and several miscellaneous -components.

The sludge contained within the nonhazardous sections have been removed

(see Section 2.2-3). Soil samples have been collected and the results indicate

that sidewall and bottom soil need to be excavated to complete the closure of

these ditch sections. The sidewall soil will be excavated up to a maximum of

1 foot from the edge of the ditch, and 3 inches of bottom soil will be removed.

I -

The sludge and subsoil (approximately 3 inches underlying the sludge) in the

hazardous ditch sections (including the NN-impacted area) will be remediated

by carbon addition and in situ bulk dewatering follov%red by excavation and

placement in the A and B Basin Vault. Carbon addition will consist of adding

and mixing a 5 percent dosage of carbon with the sludge and subsoil. The

-dosage is based on the carbon treatability results as discussed in Section 4.0.

In situ bulk dewatering will consist of adding and mixing portiand cement with

the sludge and subsoil using the same process as used for the A and B Basin

sludge. The purpose of bulk dewatering is to produce a material with sufficient

geotechnical properties to facilitate vault construction. The dosage of portland

cement will range from 5 to 1 5 percent, depending on the water content of the

sludge and subsoil.

Carbon addition and bulk dewatering of the sludge and subsoil in selected ditch

sections will be conducted in place. Sludge and subsoil from other ditch

sections will be excavated and consolidated prior to carbon addition and

bulk dewatering. Consolidation is required due to the inaccessibility of the

carbon addition and bulk-dewatering equipment to these ditch sections.

Inaccessibility is due to the presence of pipe supports, overhead obstacles'

(e.g., process piping, electrical lines), and buildings in or adjacent to the ditch.

Du Pont Environmental Remediation Services o 3
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A consolidtition area will be constructed to facilitate conso(idation,

carbon addition, and bulk dewatering. The dewatered sludge and subsoil will

be placed in the A and B Basin Vault.

Soil samples of the ditch sidewall soil will be collected and analyzed to

delineate sidewall soil that exceeds the target compound action levels (TCALs).

The sidewall soil that exceeds the TCALs will be excavated up to maximum of

1 foqt from the edge of the ditch. The excavated soil will be transported to

and pl#ced in the A and B Basin Vault.

Based on the results of previous investigations, the DNB-impacted area is

segregated into'the following categories:

o High DNB concentration sludge (greater than 3 percent)

o Low DNB concentration sludge (less than 3 percent)

The high DNB concentration sludge has an average concentration of 40 percent

DNB. Reclamation technologies are being evaluated for recovering DNB from

the sludge and include physical and chemical separation processes. Alternative

methods will be considered if a reclamation method is determined not to be

---- feasible. Treatability work is currently being conducted. Based on the results

of previous investigations, CB was found to be the primary constituent of

concern. As referenced above, the area will be remediated in the same manner

as the sludge in the hazardous ditch sections.

The low ONB concentration sludge will be handled and treated in the same

manner as the sludge and subsoil fror-h the hazardous ditch sections except that

a 1 0 percent wet weight dosage of carbon will be added. The dosage is based

on the carbon treatability results as discussed in Section 4.0.

Du Pont Envitonmental Remediation Services 4



DERS Project No. 070;1
December 31, 1992

The PWDS has been replaced by the Overhead Transfer System (OTS). The

existing ditches are currently used to convey noncontact cooling water and

stormwater runoff. These ditches will be replaced after remediation is

complete. The ditch replacement system will most likely consist of a system

of enclosed pipes or culverts. An open swale will be constructed where

appropriate. The design for the ditch replacement system will not be presented

in the RP.

At the time of closure plan preparation, limited information was available on th

characterization of the PWDS sludge. A great deal is now known about th:

nature of the sludge as a result of the extensive characterization and treatability

programs conducted by Du Pont. As a result of this new information, minor

modifications to the closure plan and permit are required. These minor changes

are discussed in detail in Section 6.0 of this report.

The Environmental Protection Agency (EPA) Region If letter dated

October 16, 1991, states that the A and B Basins and the A Ditch are

considered one hazardous waste management unit (HWMU). As a result,

consolidation of the wastes from the A Ditch to the basins and between the A

and B Basins does not trigger land disposal restrictions (LDRs).

The EPA has also stated in their letter dated March 6, 102 that bulk

dewatering by the addition of cement does not trigger LDRs. Since the

proposed remediation of the A Ditch sludge will use in situ carbon addition and

bulk dewatering, LDRs will not apply to this operation.

Du Pont requests a one year extension to the current schedule, which moves

the PWDS closure deadline from December 31, 1994, to December 31, 1995.

The PWDS closure schedule must be in line and compatible with the A and B-

Basin remediation schedule. The consolidation of the dewatered sludge from

Du Pont Environmental Remediation Services . 5
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the PWDS must occur'at appropriate junctures during vault construction. To

minimize delays for the A and B Basin closure, the two project schedules must

allow flexibility to incorporate the required interactions during the remediation

process.

Du Pont Environmental Remediation Se"ices 6
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2.0 INTRODUCTION

2.1 PURPOSE

The PWDS, otherwise known as the A Ditch, located at the Du Pont Chambers

Works plant is required to be closed through an ACO between the NJDEPE and

Du Pont (issued in 1984 and revised in 1988) and a New Jersey Poliutant

Discharge Elimination System-Discharge to Groundwater Permit

(NJPPES-DGW) permit No. 0083429 (issued in 1988). This RP presents the

conceptual remediation plan for the PWDS to meet the requirements of the

ACO and NJPDES-DGW Permit and is being submitted to the NJDEPE for

review and ap�proval.

2.2 BACKGROUND

2.2.1 Site Background

The Du Pont Chambers Works plant is located along the eastern bank of the

Delaware River adjacent to the Delaware Memorial Bridge in

Deepwater, New Jersey (see Figures I and 2). The plant has been in operation

since 1917, producing many different chemical products and intermediates.

Prior to the mid-1970s, the following streams were discharged into the

Plant Basin via the PWDS:

• Process wastewater

• Noncontact cooling water

• Storm-water runoff

• Recovered groundwater from the Inceptor Well System (IWS)

In the mid-1 970s, the Plant Basin was segregated into the A, B, and C Basins,

and the PWDS discharged the above streams to the A Basin. In 1975, the'

Chambers Works WWTP began operation, and the A Basin served as an

Du Pont Environmental Remedlatlon Servtces 0 7
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overflow basin for the PWDS. In 1988, as per the ACO requirements, the OTS

was installed and began 6peration. The OTS replaced the PWDS and A Basin

in conveying process wastewater and recovered groundwater from the [WS

streams to the WWTP. The OTS consists of a series of overhead pipelines

throughout the plant and three 4.7-million-gallon equalization tanks. In the

present configuration, the A Basin is no ionger in operation, and only the PWDS

conveys noncontact cooling water and storm-water runoff to the WWTP. The

PWDS was not designed to handle storm-water surges, and as a result of

taking A Basin out of seNice, a spillway was constructed in May 1992 to route

storm-water surges to the B Basin. The B Basin operates as a cooling and

settling basin foc noncontact cooling water and storm-water runoff.

2.2.2 Regulatory Background

On August 31, 1984, an ACO was agreed to by the NJDEPE and Du Pont. The

ACO was later amended and signed by the NJDEPE and Du Pont in 1988. The

ACO required

0 E liminating the discharge of process wastewater and recovered
groundwater from the [WS to the PWDS by June 1991 (completed).

9 Remediating the PWDS.

In 1984, the Recovery Conservation and Recovery Act (RCRA) Haz�rdous and

Solid Waste Amendments (HSWA) became effective. The HSWA mandated

that Du Pont discontinue the use of the existing A and B Basins or retrofit them

by November 8, 1 988. On August 1 5, 1 988, EPA issued a letter to Du Pont

that provided a waiver to the provisions of RCRA Section 3005 (j). This waiver

allows Du Pont to continue the closure of the PWDS in accordance with the

time schedule specified in the ACO.

In October 1986, Du Pont submitted the Process Water Ditch Closure Plan for

Du Pont Environmental Remediation Services - a
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the PWDS to the NJDEPE. On November 7, 1988, a NJPDES-DGW Permit was

issued and became effective. The PWDS closure plan was incorporated by

reference in the permit.

In addition to the NJPDES-DGW Permit, a HSWA Permit was issued and

became effective on November 7, 1988. In this permit, the PWDS was listed

as a solid waste management unit (SWMU), but the EPA is allowing the

NJDEPE to assume the lead with respect to enforcing the closure of the PWDS.

2.2.3 Previous Remedial Activities

In March 1990, the PWDS was segregated into regulatory nonhazardous and

hazardous sections. It has been determined that the nonhazardous ditch

sections never received any listed hazardous wastes. Therefore, no F, K, P, or

U wastes are contained in these ditch sections. The sludge contained in the

nonhazardous ditch sections did not exhibit any characteristics of a hazardous

waste. Based on this information, the sludge contained in these ditch sections

was classified as regulatory nonhazardous.

The hazardous ditch sections contained sludge that exhibited the toxic

characteristic, and this determination was based on the sludge failing the

extraction procedure toxicity test for lead. Du Pont presente6 the results of

these investigations in a Characterization of the Process WaterDitch Sludge

report dated March 30, 1990. Approval of the classification was given by the

EPA in a letter dated August 14, 1990. The sludge in the nonhazardous ditch

sections were subsequently excavated, dewatered, and placed into the

C Landfill (on-site secure landfill). These activities were completed in

December 1990.

Du Pont Environmental Remediation Services 9
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Soil samples were collected and analyzed following the completion of the

sludge removal operation to delineate areas that may require further remedial

action. Du Pont submitted the sampling and analytical procedures in the

Chambers Works Process Water Ditch System Subsofl Sampling Program

Description dated October 19, 1990, and revised in March 1991 to implement

the comments in a letter from the NJDEPE dated January 29, 1991. In the

program description, it was stated (and agreed to by the NJDEPE in Item 6 of

the above letter) that any vadose zone soil containing concentrations of the

three target parameters- greater than concentration levels mutually agreed on

would be remediated. The target compounds are

CB.

ODCB.

Lead.

The mutually agreed concentration levels or TCALs are presented in Table 1.

The results identified and delineated seven locations where the TCALs were

exceeded, and the areal extent of soil that requires further remedial action was

defined. The results are presented in Du Pont's Process Water Ditch System

Subsoil Sampling Program Report dated November 20, 1992.

2.3 OVERVIEW

This RP will summarize the

• PWDS description.

• Treatability studies.

• RP.

* Regulatory compliance.

• Schedule.

Du Pont Environmental Remediation Services 10
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A description of the PWDS is presented in Section 3.0 and covers the locations

of the PWDS, including the NN- and DNB-impacted areas and sludge and soil

characterization summaries. Summaries of the treatability studies completed

to date are presented in Section 4.0. Section 5.0 describes the components

of the conceptual remediation plan. Section 6.0 presents a discussion of

Du Pont's plans for compliance with regulatory requirements, and Section7-0

presents the proposed schedule.

Du Pont Environmental ReMediation services
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3.0 PROCESS WATER DITCH SYSTEM DESCRIPTION

3.1 DESCRIPTION

The PWDS is a system of ditches distri.buted throughout the plant having a

total length of 25,500 feet (approximately 4.8 miles). In the present

configuration, the ditch conveys noncontact cooling water and storm-water

runoff to the WWTP. Storm-water runoff surges are routed to the B Basin via

a spillway. The construction of the ditch varies throughout the plant and

consists of the follovWng types:

o Earthen -

o Bituminous

o Wooden box (covered, uncovered, underground)

o Concrete box (covered, uncovered, underground)

9 Pipe

Maps of the plant showing the location and construction of PWDS are included

with this document in Appendix A. The individual ditch sections are identified

by the ditch and corresponding section number (ile., DlSl,

Ditch No. 1 -Section No. 1). The PWDS Location Map in Appendix A further

segregates the ditch sections that were classified as nonhazardous and

hazardous. The classification was based on 1990 regulations (see

Section 2.2.3) and is deemed inappropriate now due to changes in the RCRA

definition of a hazardous waste. The nonhazardous ditch sections are Dl S3,

Dl S4, D2S7, D2S8, D2S9, D2S1 0, and D2S1 1. The hazardous ditch, sections

are Dl Sl, Dl S2, Dl S5, D2S1, D2S2, and D2S3. The purpose of maintaining

the segregation is to distinguish which ditch sections previously had sludge

removed from them.

OuPonrEnvironmentalRelnediationServices r2
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3.2 PROCESS WATER DITCH SYSTEM
SLUDGE AND SOIL CHARACTERIZATION

3.2.1 Sludge Characterization Data Summary

Several investigations have been conducted to characterize the sludge

associated with the PWOS. Several reports were submitted by Du Pont to the

NJDEPE presenting the results of these investigations, including the following:

Characterization of the Process Water Ditch Sludge dated
March 30, 1990

Process Water Ditch System Summary dated October 19, 1990

Based on sludge sampling and analytical data, the following three target

compounds have been identified to be representative of the PWDS sludge:

o CB

o ODCB

o Lead

These compounds comprised at least 86 percent of the total constituent

concentrations in the ditch sludge. The concentration of CB in the sludge

ranged from not detected (ND) to 30,000 milligrams per kilogram (mg/kg) dry

weight with an average of 2,582 mg/kg dry weight. The corkcentration of

ODCB in the sludge ranged from ND to 65,000 mg/kg dry weight, with an

average of 6,319 mg/kg dry weight. The concentration of lead in the sludge

ranged from 9 to 176,000 mg/kg dry weight with an average of 9,914 mg/kg

dry weight. Table 2 presents the range and average concentrations for the

RCRA Appendix IX VOCs, SVOCs, and metals detected in the sludge.

Du Pont Environmental Remediation Services 13



DERS Project No. 0704
December 31, 1992

3.2.2 Soil Characterization Data Summary

Several investigations have been conducted to characterize the soil associated

with the PWDS. Several reports were submitted by Du Pont to the NJDEPE

presenting the results of these investigations and include the

• ProcessWaterDitchSystem-ASludgeandSoilSamplingReportdated
October 19, 1990.

• Process Water Ditch System Subsofl Sampling Program Report dated
Nolvember 20, 1992.

The target compounds identified for the PWDS sludge also apply to the soil

associated with PWDS. The concentration of CB in the soil ranged from ND to

3,000 mg/kg dry weight with an average of 137 mg/kg dry weight. The

concentration of ODCB in the soil ranged from N.D to 36,000 mg/kg dry weight,

with an average of 1,255 mg/kg dry weight. The concentraition of lead in the

soil ranged from ND to 73,600 mg/kg dry weight, with an average of 1,793

mg/kg dry weight. Table 3 presents the range and average concentrations for

the RCRA Appendix IX VOCs, SVOCs, and metals detected in the soil.

-3.3 NITRONAPHTHALENE- AND
DINITROBENZENE-IMPACTED
AREA DELINEATION SUMMARY

The NN- and DNB-impacted areas were investigated and characteriz�ed in June

and August 1991 and again in January and August 1992. The objective of the

investigations were to obtain the following information:

• Chemical and physical data to determine the presence of NN and DNB in
designated areas of the PWDS as described in the PWDS closure plan

• The extent of contamination, if present, of NN and DNB in the
designated areas, including impacted sludge volumes
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The results of the investigations are presented in Du Pont's Delineation and

Characterization of Nitronaphthalene and Dinitrobenzene in the Process Water

Ditch System report dated December 19, 1992 (see Appendix B). Based on the

information presented, the following conclusions were made:

• The area originally designated as the NN-impacted area does not appear
to be significantly different from the remainder of the ditch sludge. The
average NN concentration is 3,838 mg/kg, with a range from 49 to

\18,300 mg/kg.
k

• The total estimated volume of DNB-impacted sludge (i.e., the sludge in
the vicinity of the DNB storage tank indicated in the closure plan as
sediments and associated DNB) is 2,000 cubic yards (yd 3) . Additional
DNB-impacted sludge was identified in ditch section DM, and the
estimated volumo is 2,900 yd'.

• The presence of DNB in concentrations greater than 3 percent is
localized to the area designated as the DNB hot spot [i.e., the ditch area
immediately adjacent to the DNB storage tank (see Figure U. The
volume of sludge containing high concentrations of DNS is approximately
1,000 W. The average DNB concentration in this area is 43 percent,
with a maximum of 87 percent.

The volume of sludge containing low concentrations of DNB (less than
3 percent) is approximately 3,900 yd3. The average DNB concentration
in this area is 2,753 mg/kg, with a maximum of 13,400 mglkg.
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4.0 TREATABILITY STUDIES

Treatability studies have been conducted to evaluate potential remedial

technologies for PWDS sludge and soil. Additional studies are presently being

conducted to evaluate alternate carbon sources and DNB reclamation processes

further. The following sections summarize the findings, conclusions, and status

of these treatability studies for the

• Sludge.

• NN-impacted sludge.

• DNB-impacted sludge.

• Soil.

4.1 SLUDGE
The recommended remediation for the majority of the sludge is in situ carbon

addition, bulk dewatering, and consolidation in the A basin vault. This will

consist of adding carbon to obtain similar chemical and physical properties as

the A and B Basin sludge, followed by a bulk-dewatering process similar to that

approved for the A and B Basin project. The material will then be qonsolidated

in the A and B Basin vault.

Treatability studies were conducted to evaluate carbon addition based on the

following observations:

• CB toxicity characteristic leaching procedure (TCLP) concentrations,
while below RCRA hazardous levels, are slightly higher in the PWDS
sludge than in the A and B Basin sludge.

• Carbon has been shown to chemically and physically bond organic
compounds in A and B Basin sludge.

• Carbon is not present in the PWDS sludge.
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wastewaters to the WWTP. Storm-water runoff surges that are conveyed by

the PWDS will be routed to the B Basin via a spillway constructed in

May 1992.

6.2-3.2 Proposed Revisions to Phase 3

Use a system of enclosed pipes and swales to collect and convey noncontact

cooling water, storm-water runoff, and emergency releases.

6.2.4 Phase 4-Shallow Interface and
Vadose Zone Sampling and Analysis

6.2.4. 1 Desdription

During this phase, Du Pont was to sample and analyze the shallow interface

zone and the vadose zone soil underlying the ditch sections that contain

earthen or wooden bottoms. As a result of the delineatiort of the water table

and ditch bottom elevations, it has been determined that the bottom of ihe

ditches are below the water table. Hence, there is no vadose zone beneath the

ditches to be sampled. Vadose zone soil is limited to sidewalls above the

groundwater table.

6.2.4.2 Proposed Revision to Phase 4

Sidewall soil samples will be collected in accordance with the PWDS Sod

Sampling Work Plan (see Appendix E).

6.2.5 Phase 5-Process Water Ditch System
Structural Integrity Evaluation

This phase would require Du Pont to conduct a detailed evaluatioh of the

structural integrity of the ditches. The purpose of this evaluation was to

determine whether the PWDS was capable of conveying noncontact cooling

water, storm-water runoff, and emergency containment and collection for the

plant. This requirement is no longer applicable since the PWDS will be replaced
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5.0 REMEDIATION PLAN

The PWDS remediation will consist of the following four components:

• Nonhazardous ditch section remediation

• Hazardous ditch section remediation

NN- and DNB-impacted area remediation

Ditch replacement

The following sections describe the conceptual approach for each component

and several miscellaneous components.

5.1 NONHAZARDOUS DITCH SECTION REMEDIATION

The majority of the sludge contained within the nonhazardous sections has

been removed as discussed in Section 2.2.3 of this RP. The sludge remainin

in those ditch sections not removed during the previous remedial activities du

to accessibility will be removed and managed in the same manner as describe

in Section 5.2 for the hazardous ditch sections. Soil samples have been

collected, and the results indicate that sidewall and bottom soil needs to b

excavated to complete the closure of these ditch sections (see �igure 7). Th:

sidewall soil will be excavated up to a maximum of 1 foot from thb edge of the

ditch. Excavation will consist of a combination of methods, including hydraulic

and manual excavation. The excavated sidewall soil will then be consolidated

in the vault.

5.2 HAZARDOUS DITCH SECTION REMEDIATION

The sludge and subsoil (approximately 3 inches of the underlying soil) in the

hazardous ditch sections will be remediated by in situ carbon addition and bulk

dewatering, followed by excavation and consolidation in the vault. Carbon
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addition will consist of adding and mixing carbon with the sludge and shallow

interface zone soil. The purpose of carbon addition is to obtain similar chemical

and physical characteristics between the PWDS sludge and the A and B Basin

sludge. A 5 percent wet weight dosage of carbon was selected based on the

following reasons:

• The results of the carbon treatability studies indicated that the leaching
of CB, the controlling compound, was significantly reduced (greater than
\75 percent) with the addition of a 5 percent wet weight dosage of
carbon (see Section 4.11).

• The A and B Basin sludge contains a 5 percent concentration of carbon
on a wet weight basis; therefore, adding a 5 percent carbon dosage on
a wet weight basis to the PWDS sludge would result in sludge with
chemical and physical properties similar to the A and B Basin sludge.

In situ bulk dewatering will consist of adding and mixing portiand cement with

the sludge and shallow interface zone soil using the same process as that for

the A and B Basin sludge. The purpose of bulk dewatering is to produce a

material with sufficient geotechnical properties to facilitate vault construction.

The dosage of portland cement will range from 5 to 15 percent depending on

the moisture content of the sludge.

Carbon addition and bulk dewatering of the sludge and shallow interface zone

soil in some ditch sections may be conducted in place. Sludge and sybsoil from

the other ditch sections will be excavated and consolidated prior to carbon

addition and bulk dewatering. Excavation will be conducted with a combination

of methods, including hydraulic and manual excavation. Consolidation is

required due to the inaccessibility of the carbon addition and bulk dewatering

equipment to these ditch sections. Inaccessibility is due to the presence of

pipe supports, overhead obstacles (e.g., process piping, electrical lines), and

buildings in or adjacent to the ditch. A consolidation area will be constructed -

to facilitate consolidation, carbon addition, and bulk dewatering.
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Sludge contained in underground ditch sections and pipes that previously

discharged into the ditch will be removed by flushing. Flushing consists of a

combination of conventional sewer cleaning methods such as jet rodding and

water flushing. The sludge will be collected in a sediment trap at the discharge

end of the ditch. Sludge collected in the sediment trap will be excavated and

transported to the consolidation area. Sludge contained in smaller sections of

ditob that extend into the production areas will be removed and managed in the

samq manner as the rest of the sludge.

Soil samples of the ditch sidewall soil will be collected and analyzed prior to the

sludge removal to delineate sidewall soil that exceeds the TCALs. The sidewall

soil that exceeds the TCALs will be excavated up to maximum of 1 foot from

the edge of the ditch. The excavated soil will be transported to and placed in

the vault.

The dewatered material must meet the following performance criteria:

• Must contain 5 percent carbon

• Must be able to be excavated using conventional soil

excavation equipment

• Must possess the minimum geotechnical properties 'necessary for
vault construction

The 5 percent carbon dosage will be checked using a mass balance to ensure

that a sufficient quantity of carbon is added to the sludge and soil. The total

mass of material being treated at one time and mass feed rate of carbon being

added will be known. Therefore, the quantity of carbon required can be

calculated and controlled. Standard field geotechnical testing will be conducted

to determine if the dewatered material meets design criteria.
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5.3 NITRONAPHTHALENE- AND
DINITROBENZENE-IMPACTED AREA REMEDIATION

5.3.1 Nitronaphthalene-Impacted Area

Delineation and characterization of the NN-impacted area was summarized in

Section 3.3. As a result of the investidation and treatability studies, it has

been determined that the NN-impacted sludge is not significantly different from

the re&t of the PWDS sludge. Therefore, Du Pont proposes to remediate this

area in, the same manner described in Section 5.2 for the hazardous

ditch sections.

5.3.2 Dinitrobenzene-Impacted Area

Delineation and characterization of the DNB-impacted area was summarized in

Section 3.3. Based on the results of these. investigations and treatability

studies, the DNB-impacted area was segregated into the following categories:

o High DNB concentration sludge (greater-than 3 percent)

* Low DNB concentration sludge (less than 3 percent)

Reclamation technologies are being evaluated for recovering DNB from the

sludge and include physical and chemical separation processes. Alternative

methods will be considered if a reclamation method is determined not to be

feasible. Treatability work is currently being conducted.

The low DNB concentration sludge will be handled and treated in the same

manner as the sludge and subsoil from the hazardous ditch sections, except

that a 10 percent wet weight dosage of carbon will be added. This dosage is

based on the Phase 11 carbon treatability study results discussed in Section 4.3.
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5.4 DITCH REPLACEMENT

The PWDS haS been replaced by the OTS as discussed in Section 2.2.1. The

existing ditches are currently used to convey noncontact cooling water and

stormwater runoff. These ditches will be replaced after remediation is

complete. The ditch replacement will most likely consist of a system of

enclosed pipes or culverts. The pipes or culverts will be constructed of one of

the fbllowing impervious materials:

• Polyethylene

• Corrugated steel

• Concrete

• Fiberglass reinforced plastic

An open swale will be constructed where appropriate. It.will consist of

bituminous or concrete sides and bottom. The design for the ditch replacement

system will not be presented in this RP.

5.5 MISCELLANEOUS COMPONENTS

5.5.1 Site Preparation

Site preparation for the remediation activities will consist of

• Constructing a consolidation area.

• Preparing work zones at each ditch section.

Constructing the consolidation area will consist of excavating a portion of

dewatered sludge froM ditch section Ml or DM, from the A or B Basin.

The consolidation area will be constructed within the excavation to prevent

slope failure and water infiltration. Other alternative construction methods,

such as sheet piling, will be considered. The addition of compacted fill material
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or gravel may be required to support and provide accessibility to the

consolidation area for unloading, carbon addition, bulk dewatering, and

excavating equipment.

Work zone preparation will be important due to the many safety issues

associated with sludge and shallow interface zone soil excavation in the

production areas. It may consist of temporary supports for ditch sidewalls,

overhead,pipes, and/or buildings. Ditch water flow and noncontact cooling

water discharges will have to be temporarily routed around the work zone.

Barricades will have to be installed temporarily to route traffic away from the

remedial activities: Safety is a critical part of the remediation and construction

activities associated with this project, so work zone preparation will be a major

part of the operation.

5.5.2 Water Management

Ditch water will be controlled by the installation of temporary dams upstream

and downstream from the work zone. A pump will be used to convey the

water around the work zone. The optimal pump will be selected based on the

PWDS flow rate information and possible storm water surges. In the event of

storm water surges to prevent flooding in the plant, the storm water will be

allowed to overflow the temporary dams.

Since the majority of the ditch bottoms are below the groundwater table,

groundwater is expected to flow into the ditch during construction activities.

If the flow inhibits construction activities, the groundwater will be pumped to

a nearby process sump or temporary storage containers for conveyance to the

WVVTP for treatment.
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5.5.3 Ditch Soil Sampling

Soil samples will be collected from alternating sides every 1,000 feet along the

ditches prior to removal of the sludge and shallow interface zone soil. It is

necessary to collect these samples ahead of time due to the following reasons:

o Removing sidewall soil exceeding TCALs will be accomplished at the
same time as removal of sludge and shallow interface zone soil.

\0 Leaving open excavations while waiting for analytical data and further

delineation that may be required do not pose safety concerns.

Installing replacement system as soon as possible following the removal
of sludge will be necessary.

All of the samples wili be analyzed for the following target parameters:

a CB

o ODCB

o Lead

Ten percent of these samples will also be analyzed for the complete

Appendix IX list of compounds. Sample locations that exceed the TCALs will

be delineated further to determine the extent of sidewall soil that needs to b

excavated. The sampling and analytical procedures are pr�sented in th:

PWDS Sofl Sampling Work Plan included in Appendix E. Delineation will be

accomplished by collecting addition samples at 25-foot increments on both

sides of the initial sample until the analytical results are less than the TCALs.

The soil that requires further remedial action is the soil up to a maximum of

1 foot from the ditch and between the sample locations that exceed

the TCALs.
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5.5.4 Air Monitoring

Air monitoring will be conducted throughout the remediation activities to ensure

that air emissions that present a potential risk to the health of the plant workers

and the surrounding community are not migrating ftom the exclusion zone.

Air monitoring will not be conducted during ditch placement activities unless

determined to be necessary by health and safety personnel. The air monitoring

will be\conducted per the plan entitled A and B Basin andA Ditch Remediation

Air-Monitoring Plan dated July 30, 1992. A copy of the plan is included with

this document in Appendix F.

5.5.5 Postclo-sure Monitoring and Maintenance

In Du Pont's November 3, 1992, letter Du Pont requested an extension untilthe

first quarter of 1994 to submit a postclosure monitoring plan for the PWDS.

The NJDEPE approved this request in a letter dated December 7, 1992.
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6.0 REGULATORY COMPLIANCE

6.1 PWDS CLOSURE REQUIREMENT CHANGES

Based on information currently available,'minor modifications to the closure

plan are required. Presented in this section are the minor changes requested

for the PWDS closure requirements stipulated in the NjPDES-DGW Permit No.

NJ9083429 (formerly No. NJO05100) and the PWDS closure plan. The

changes are required due to the limited information known at the time that the

original closure plans�were submitted in October 1986. Du Pont believes that

these changes fulfill the requirements for the closure. The following sections

address each-existing requirement, the desired change, and the reason for the

request.

6.2 CONDITION CA -CLOSURE ACTIVITIES

6.2.1 Phase 1 -Overhead Transfer System Installation

Phase 1 of the permit and closure plan required the installation of an OTS for

the conveyance of wastewater from the various manufacturing and research

facilities on the plant to the WWTP. This requirement has been fulfilled. The

OTS has been completed and is currently in use.

6.2.2 Phase 2-Collection, Transportation,
and Disposal of Dinitrobenzene- and
Nitronaphthalene-impacted Sludge

6.2.2. 1 Descrl'ption

Phase 2 of the permit and closure plan required the collection, transport, and

disposal of approximately 2,000 yd 3 of DNB-impacted sludge and 25 yd 3 of

NN-impacted sludge from the PWDS. The proposed remedial method was

treatment at the on-site WWTP and disposal in the on-site secure landfill.
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To comply with this requirement, the areal extent of the NN- and DNB-impacted

areas was delineated. The results of this delineation are discussed in

Section 3.3 of this report. As a result of the investigations, it has been

determined, via the sludge analyses, that the area originally designated as

NN-impacted sludge is not significantly different than the remainder of the

PWDS sludge. The maximum NN concentration detected was less than

2 percent. Based on the chemical characteristics and treatability study results,

Du Pont believes that the NN-impacted sludge can be managed in the same

manner�as the remainder of the ditch sludge (e.g., in situ carbon addition and

bulk dewatering and consolidation in the vault).

The delineation and investigation of the NN- and DNB-impacted sludge has

revealed the following:

• The area originally designated as the NN-impacted area does not appear
to be significantly different from the remainder of the ditch sludge. The
average NN concentration is 3,838 mg/kg, with a range from 49 to
18,300 mg/kg.

• The total estimated volume of DNB-impacted sludge (i.e., the sludge in
the vicinity of the DNB storage tank indicated in the closure plan as
sediments and associated DNB) is 2,000 yd 3. Additional DNB-impacted
sludge was identified in ditch section D2S2, and the estimated volume
is 2,900 yd 3.

• The presence of DNB in concentrations greater than 3 percent is
localized to the area designated as the DNB hot spot [i.e., thd ditch area
immediately adjacent to the DNB storage tank (see Figure 3)]. The
volume of sludge containing high concentrations of DNB is approximately
1,000 yd 3. The average DNB concentration in this area is 43 percent,
with a maximum of 87 percent.

• The volume of sludge containing low concentrations of DNB (less than
3 percent) is approximately 3,900 yd 3. The average DNB concentration
in this area is 2,753 mg/kg, with a maximum of 13,400 mg/kg.
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As a means of managing the high concentration DNB-impacted sludge, Du Pont

is currently evaluating the reclamation of the DNB. The regulatory requirements

for the reclamation process will be determined once the unit operations have

been identified and proven feasible. If reclamation of the DNB is not feasible,

alternate treatment and disposal methods including consolidation in the vault,

will be evaluated. Based on chemical characteristics and results of treatability

studies of the low concentration DNB impacted sludge, Du Pont believes that

this sludge it can be managed in the same manner as the remainder of the

PWDS sludge, except that 1 0 percent carbon will be added versus 5 percent

for typical sludge.

6.2.2.2 Proposed Revisions to Phase 2

The following are the proposed revisions to the Phase 2 activities:

o Manage the PWDS sludge in the NN-impacted area and the low

concentration DNB area in the same manner as the remainder of the
sludge in the PWDS. This consists of in situ carbon addition and bulk
dewatering of the sludge, followed by consolidation in the vault.

* Reclaim the DNB from the area adjacent to the DNB storage tank, if
feasible. Alternate disposal methods will only be evaluated if reclamation
is not feasible. The reclaimed DNB will be used for commercial
purposes. The residues may be consolidated with the rest of the PWDS
sludge and managed in the same manner as the remainder of the sludge
based on NJDEPE and EPA approval.

6.2.3 Phase 3-Continued Use of the PWDS

6.2.3. 1 Description

This phase notes that the PWDS will continue to be used for the conveyance

of noncontact cooling water, storm-water runoff, and emergency conveyance

of wastewater. Du Pont is in the process of designing a collection and

conveyance system for the above wastewater that will replace the PWDS. This.

system will consist of enclosed pipes and swates for conveying these
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7.0 SCHEDULE

Du Pont requests a one year extension to the current schedule that will move

the PWDS closure deadline from December 31, 1994, to December 31, 1995.

The PWDS closure schedule must be in line and compatible with the A and

B Basin remediation schedule. The consolidation of the �ewatered sludge from

the PWDS must occur at appropriate junctures during the vault construction.

To mirlimize delays for-the A and B Basin closure, the two project schedules

must allow flexibility to incorporate the required interactions during the

remediation process.

A schedule for this project, including the one year extension, has been prepared

on the basis of the current status (see Figure 8). This schedule represents the

current knowledge of the anticipated design requirements, future agency

submittals and reviews, and the estimated construction durations for the

project. The schedule is subject to change and will be modified based on the

professional judgement of engineering and construction personnel. However,

the completion date of December 31, 1995, will not change without prior

approval from the NJDEPE.

The schedule's tasks and durations represent an aggressive and demanding

timetable. Adherence to the schedule presumes the following NJDEPE review

and response times:

• Review and approval of the RP within 30 calendar days

• Timely review and approval of all applicable permit submittals
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United States Government Department of Energ-

memorandum
DATE: M A R 2 19 9 7

REPLY TO EM-42 (W. A. Williams, 301-903-8149)
ArTN OF:

SUaJECT: Uranium Authorized Limits for the DuPont site, Deepwater, New Jersey

R. Kirk, OR

TO: This is in response to the request for approval of uranium guidelines for
the DuPont Site of the Formerly Utilized Sites Remedial Action Program
(FUSRAP), pursuant to Department of Energy (DOE) Order 5400.5. This site
is located in Deepwater, New Jersey, and was used by DOE's predecessor
for pr"Muction and recycling of uranium compounds. Your staff requested
approval of a residual uranium authorized limit nf a 500 pCi/g authorized
limit fbr the central cTrain;ge ditch, with a 10-0-picoCuries'per gram
(pCi/g) of total uranium for the remainder of the site. This
recommendation was made based on a draft supporting analysis by Argonne
National Laboratory (ANL) and a brief rationale for the recommendation.I

Basic Dose Reauirement:

The DuPont Site is located in an industrial area near Deepwater,
New Jersey. The site is an enormous tract used for chemical production
and processing, and known as the "Chambers Works." The-site is
immediately adjacent to the Delaware River; it extends northward from the
Delaware River Bridge and Interstate Route 295 approximately one mile.
Only a small portion of the site was affected by the activities of the
Department's predecessors.

The draft ANL analysis calculated a maximum residual concentration of
total uranium in soil of 1100 pCi/g for the current industrial use
(Scenario A). This concentration is equivalent to 30 millirem per year,

.the dose constraint for current or likely use of land proposed in
10 CFR 834.

A similar calculation for future residential use of the property
(Scenario 8) yields a maximum uranium concentration of 1300 pCi/g. Baseuj
on the unlikely nature of this exposure scenario, the 100 millirem per
year limit in DOE Order 5400.5 and in proposed 10 CFR 834 is used.

The possible agricultural use of the site in the future must be also
considered. Scenario C examines this use, and assumes a resident farmer
will:

(1) reside at the site after cleanup;
(2) drink water from an on-site well;
(3) eat plant foods grown in the decontaminated area;
(4) drink milk and eat meat from cattle grown on the site;
(5) eat seafood fr�om an on-site pond; and
(6) ingest 100 milligrams per day of soil at the site.
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These assumptions are very unlikely but may be plausible in the distant
future. The calculated maximum uranium concentration, using these
assumptions, is 580 pCi/q. This calculation is also based on a
100 millirem per year dose limit, as required in DOE Order 5400.5 and
proposed 10 CFR 834.

The recommended 100 pCi/g guideline is about 3 millirem per year for.an
industrial worker (Scenario A in the draft ANL Report). For residential
and subsistence agricultural use, the recommended guideline is
approximately 8 and 17 millirem per year (Scenarios B and C,
respectively).

Based\on the draft ANL analysis, the recommended value of 100 pCi/g of
total dranium is within DOE's dose guideline of 100 millirem per year,
which must be met under all worst case, plausible scenarios, including
the assumed subsistence residential use. The recommended level of
100 pCi/g also meets the constraint of 30 millirem per year for current
or likely land use, as proposed in 10 CFR 834.

The recommended level of 500 pCi/g also meets the basic dose limit of
both DOE Order 5400.5, Chapter IV and proposed 10 CFR 834. In this case,
the areal extent of the residual uranium is limited and the higher limit
can be justified by the b.ackground levels in the adjacent areas.

As Low as Reasonably Achievable (ALARA) Analysis:

In addition to meeting the basic radiation protection guideline, any
cleanup guideline must be analyzed to keep exposures ALARA. The ALARA
analysis in the request stated that reducing the soil guideline to the
recommended level of 100 pCi/g would increase the volume of soil and
other costs relating to the remediation effort. Further reductions in
the uranfum guideline will significantly increase post remedial survey
and verification costs. These costs include detailed sample preparation,

la much larger number of soil samples, smaller grids for soil sampling,
use of more sophisticated equipment, longer counting times on detectors,
slower sample turnaround, and significant increases in time and cost.
Further reductions in the guideline would increase costs substantiallv.

The separate authorized limit for the central drainage ditch requires
special comment. This area has chemical contamination, and its
remediation is being conducted by DuPont using a movable enclosure. The
nature and extent of the chemical contamination justify a separate limit
for uranium to minimize chemical exposures to DOE personnel. The
alternative to this limit is to participate in DuPont's excavation with
personnel in fully encapsulated personal protective equipment, at costs
well above any conceivable benefit. As pointed out in the
recommendation, the advantage of the higher authorized limit is that hand
held instruments can detect uranium at this level and this advantage
facilitates remediation of the chemical contaminants. It is also
expected that much of the uranium would be removed during the course of
the remediation for chemicals.
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In the application of ALARA, practical considerations are also taken into
account. For practical considerations, it is likely that the
contaminated areas will be cleaned up to a level below whatever guideline
is established. This is likely for two reasons. First, in order to
remove all material above the guideline, some soil contaminated below the
guideline will be removed. This will have the practical effect of
lowering the guideline as it is applied during cleanup operations.
Second, during cleanup operations, it is difficult to precisely delineate
the point at which contamination above the guideline ends. As a result,
remedial personnel will remove suspect materials to avoid repeated
cleanup operations in the same area. For these reasons, it is likely
that cleanup will be accomplished at some level lower than the approved
cleanap guideline.

A final, practical consideration is the use of clean fill material to
replace excavated materials. This will cause a shielding and covering
effect on the remaining soils, reducing gamma ray and dust. Further, the
clean fill would reduce the projected doses by diluting any residual
contamination. The draft ANL analysis does not assume that there is any
clean.fill or cover placed over the site after cleanup. For this reason,
the doses calculated in the draft ANL report are clearly a worst case
scenario. In the actual application of a cleanup guideline, it is very
likely that a cleanup level substantially below the established guideline
will be achieved.

A review of the draft ANL report indicates that one significant pathway
for all scenarios is via inhalation of contaminated dust. The mass
loading factor used for airborne dust in the calculations (100 micrograms
per cubic meter) is higher than would be expected for respirable
particles at the site under ambient conditions. This estimate reflects
the level of airborne dust expected from plowing or digging in the soil.
Such a high dust load is unlikely on a continual basis, and it very
unlikely that all of the soil at this level would be of a respirable
particle size. There are a number of other sources of uncertainty and
conservatism in the dose calculations; these are briefly summarized on
pages 14 and 16 of the draft ANL report.

Summary and Approval:

Based on the above considerations, a site-wide authorized limit of loo
pCi/g for total uranium above background levels is approved for use in
the cleanup of the DuPont Site, pursuant to DOE Order 5400.5, Chapter IV,
Section 5a. A separate authorized limit of 500 pCi/g is approved for the
central drainage ditch. The authorized limits are to be the average
concentration of residual on a 10 meter by 10 meter gridblock. "Hot
spots" shall use the applicable criteria set forth on page 18 of the
draft ANL report.
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We will provide comments on the draft ANL report separately. Please
provide ANL with post-remedial action data to permit the preparation of
another dose estimate report to reflect the actual doses after completion
of the cleanup. We also. recommend that your staff discuss the site
characterization data and the approved guidelines with the DuPont staff,
regulatory agencies and other stakeholders at an appropriate time.

rn Area Programs
Office of Environmental Restoration

cc: R. Atkin, DOE/OR
A. Wallo ILI, EH-232
C. Yu, ANL
0. Dunning, ANL
R. Foley, Oak Ridge National Laboratory (ORNL)
M. Murray, ORNL
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? WAR DEPARTMENT
UNITED STATEs ENGINEER OFFICE

MANHATTAN DISTRICT

IN R"LY P. 0. BOX 42 k-b
REFER TO STATION F

Ncw YORK. N. Y. Movember iz .,

cil 'L

E. I. du Pont de Ec Comnany DEC 9 1942
Delaware "r? n,�f 14. pJ11.

Gentlemen:

TIN,re are forwarded herewith for executi-on by you three (3) num-
bers of Letter Contract Yo. 7-`-7412 enr-2. (lated T-Oyerr�her

It ,.,ill he noted that in the letter contract a. sjribol i-s used in
Dlace of the nane or formula o' the matex-ial contracted :�or. Tric-, code for
1_13�5 symnbol is as follows: C71, neans C7F16.

The tentative srjecifipations for C-,-16 sball- be as folloi�,rs:

For Use as Seal_inl� Gas:

lolecular '-.Vei�ht not le��s t1han 3,35
BoilLng Point -1-010C
Product mu--t be totally inert to Proce3s Cyas
Prodilet must be neii'l-ral when shaken vrith ;.,-at e r

For Use as a Oloolapt:

lnj--Uial b. 7-,. > 300C 860--.
'z'nd �)oint I IX! �r
1Je1t1D_p.- ooint < 200C (<

rroduct mu,t 'he totally inert to 'Process (.as
Prodlct must be neutral wher -haken vith i,.ater

it i-s understood '.'�Lt di-,closure of information contai-ned i-n this
let�er or in the contract relatinZ to thf, work cant-6cted for liereunder t-,
an.,,, person not ent-itled to recei-ve it. or -f'ailure to sale; ard all zecret,
Pon! idential and rest�icted matte� -UV: 1, Coor tl�e contractor rr an-
rerson under his control in connecu:;.on wit�, t1he nor�,,. unr'ler t�)i�: contract,
sut�lect the contractor, his aL,-en'u-51 subc,,)nt-LCt-.D`S 'uc cri-riln-al

ability under the laws of the '�nitjd (Zee '-'itLe � of an 'c" a7,-
pro-jed. june 15, 1.,�17, fi0 .-tat. 2173 �C J-0-�2';, az� an .�_ct
ar,n_ro�,ed 11.,arch 23, I,:).C, :-at.� 72); �visionS of �!n �ct

f rom
1'W,!,V_ 1,.RCHIVES

SOLJTHEAS-1- DHr-lo,%�AL ARCHIVES BRANCH
Record Group -No. 3?Ze
Additional Inforrination..-
_1wJJ - TZ6 - S50 soy, 10
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t IL"V

anproved January 121 19-8, (�2 Stat. 50 z"')-n. V li5-4"d�, u: SU!-

-ole-!i�-nted by Execlitive :rder 1-o. 33�)]_, Ciated ;.Drch 22, F.n. 1-10,

It is understood anri a-,reed tliat this letter is to beco:7e a na-t
0 Tetter Contract mo. '-.7-7412 en1-2 in the same manner as if ful-ilv set lorth
therein. 11 copy of this letter shall be kept cii file i-n t'iie T'anhattan District

Office.

It is i-equested that three copies of thiS lei',ti�r 'ce executed loy you
and the ori�,;:inal anCt one co.),r of [,;as lettcr be Yetilrticd to this office with

the ori.---inal and Qne coP1, of i_-etter Contract Yo. ',�o: -7);1.2 er)Z-2.

Ver-y truly rours,
_;T: J_

T17L TMITED F

�jy

Co 11 Coros of -EnLineers,

ntractinL 01ficer.

This is to certi-fy that this letter has been received a-nd the con-
tents thereof read. lly v-riderstood and aE�reed 'o.

. T Pont dp Nemoitrs L Comrpanv 15),2

By.

ORGANIC I 0ALS DE"lr

2
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Methods of Inspection

Ae Distillation

The A.S.T.M. method D86-40 is to be nsed,
except that a 50 cc sample is charged instead of the
100 cc sample regularly specified. This method is des-
cribed in PP. 36-42 of the Federal Standard Stook Catalogiie,
Section TV (Part 5), code number VV-L-791b.

B. Acidity

Place 10 cc of the product to be tested in a test
tube. Add 30 cc of water. Shake thoroughly and allow to
settle. Decant 10 cc of acqueous layer into a clean test
tube. Add I drop of-0,1% methyl orange. No pink or red
color shall be formed.

C. Inertness tb Process Gas

1. ApparatuB

The reaotors shall be of from 125 to 150 cc capac-
ity, constructed of nickel or monel metal.

A valve of nickel, monel or brass packed with
polytetrafluoroethylene preferably silver soldered to the
reaetor body shall seal the reactor. An additional cap is
to seal the valve in case of failure.

In place of a valve a nickel or monel nipple of
1/8 in.pipe may be sealed into the reactor and the reactor
be 6ealed with a nickel or monel cap. The reactor is to be

such a weight that an accuracy of one milligram can be
obtained on the balance used, any metal joints on the reactor
shall be silver soldered, or metal welded. After evacuation,
the leak into the metal system containing the reactors shall
be less than 0.1 mm. per hour with the pumps shut off.

The process gas charging system shall consist of
a copper or brass vessel, in which TF6 is stored over an-
hydrous KF. The TF6 is to be charged as gas at its vapor
pressure at same temperature into a 2-3 liter measuring
pipette constructed of copper or brass. Gas shall be



mean by more than four times the average deviation, it
shall be discarded. The average value of at least three
acceptable determinations shall satisfy specifications.

D. Cloud Point

The A.S.T.M. method D97-39 is to be used. This
method is described on pages 10-13 of the Federal Standard
Stock Catalogue, Section IV (Part 5), code number VV-L-791b.

It is understood that disclosure of information
containe,d in this letter, or in the contract, relating to
the work contracted for hereunder to any person not entitled
to receive it, or failure to safeguard all secret, confiden-
tial and restricted meMer that may come to the Contractor
or any person under his control in conneotion with the work
under this contract, may subject the Contractor, his agents,
employees and subcontractors to criminal liability under the
laws of the Unitbd States. See Title 1 of an Act approved
Zune 15, 1917 (40 Stat. 217; 50 U.S.C. 31-42) as amended
by an Act approved Yarch 28l 1940 (54 stat. 7�); and the
provisions of an Act approved lanuary 12, 1938 (52 Stat. 3; 50
U.S.C. 45-45d), as supplemented by Executive Order No. 8381,
dated March 22, 1940� 5 F.R. 1147.

It is understood aLnd agreed that this letter is
to become a part of Letter Contract No. 111-7412 eng-2 in the
same manner as if fully set forth therein. A copy of this
letter shall be kept on file in the YAnhattan District Office.

Very truly yours,

UNITED STATFS OF AKERICA

BY
T. ) C. 14ARSHALL
�_Oonel, Corps of Engineers,
Contracting Officer.

This is to certify that this letter has been
received a-nd the contents thereof read, fully understood
and agreed to as of r - .1 If - I/ S
E I. D 14

'�5-PONT DE li-MriOURS &,,C

BY 4 -__1V J-1PANYC/ tlo I ;1)) -
lminSton, Delaware
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T
UNITED STATES ENGINEER OFFICE

MADISON SQUARE AREA
P. 0. BOX 42
STATION F

NEw YORK 16, N. Y.

1 October 1943
Supplement No. 2 to
Letter of Specifications dated
Iloverilber 17, 1942

E. I. 4,u Pont de Namours & Co.
Wilmihgton, Delaware

Atteiition: S. VI. McCune, Jr.

Gentlemen:

Reference is made to secret letter from this office
dated 17 November 1942 and Supplement No. 1 thereto under
date of 7 July,1943, relating to code symbols and specifica-,
tions concerning Contract No. 17-1-7412 eng-2.

You will please note that certai-n specifications
apply to the initial quantity of Twenty Thousand (20,000)
pounds of Product C-716 which viere contained in the above
mentioned Supplement No. 1 dated 7 July 1943.

It is the desire of this office to nodify the afore-
said specifications wi-th respect to any additional ouantities
in excess of the initial quantity of Twenty Thousani (20,000)
pounds cif Product C-716. The r-nodified specifications as weli
as detailed methods of i-nspection to determine conformance
thereto, including code symbols, are rnentioned beloiv:

.Svecifications

Acidity Mil
Ip-ertness residue (31, hrs. at 2120 F) Less thaan

by weight.
Cloud point Less than 680 F
IVIol percent C 7F14

(as tetradecafluoro-
methylcyclohexane plus
tetradecafluoroethyl-
cyclopentane) Less than 2/�b above prirnary standard.

c,-n'Z;1z; infcrmat'ou ffectirg the
Votate' i, j-,: 'n the

ct, 6 0 u .0 't
1 3

or�zed peroon 15
in a=y Maarlc- t0':LrL._U"tV1

!-.-bited.by1W.. SED 0 " 944. i
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Above 1740 F.
iio t above 1850 P.

Dry point. Less than 1820 F. 4 60 F.

The methods of inspection are attached to this
letter and made a part thereof. The meanings of code sym-
bols used in the methods of inspection are as follows:

C-616: Uranium hexaflixoride.
T: Uranium.
C-715H: C7Fl,5H

K-416: Tetrafluoroethylene polymer.
C-714: C7F14

PM-33: Cobait trifluoride.
C-216: Fluorine.

Detailed �rocedure covering methods of inspection
as.wel-1 as drawing number JLS-191 are set forth in the annex-
ed specifications, in triplicate, which are made a part here-
4of in the same manner as though fully set forth At length
herein. I

It is understood that disclosure of information
relating to the work contracted for hereunder to any person
not entitled to receive it, or failure to safeguard all
secret, confidential and restricted matter that may come to
the Contractor or any person under his control in connection
viith the work under this contract, may subject the Contrac-
tor, his agents, employees and subcontractors to criminal
liability under the lavis of the United 6tates. See TitJB I
of m Act approved June 15, 1917 (40 Stat. 217; 50 U.S.C.
30-42), as airiended by an Act approved March 28, 1940 (54 Stat.
79); and the provisions of an Act approved January 12, 1938
(52 Stat. 3; 50 U.S.C. 45-45d), as supplemented by Executive
Order No. 8381, dated Lviarch 22, 1940, 5 F.R. 1147.

If this modification is acceotable to your company,
it is requested that acceptance thereo� be indicated hereon
and on the two (2) copies of this letter, and return the
original together with a copy tqereof to this ol'l'ice with-
out delay. Such acceptance will constitute this letter a
part of Contract iio. -7412 eng-2, ai-id subject to all of
the terms thereof.

Very truly yours,

UNITED STATES OF AP-1EHICA

1 Incl.: By
Mthds of' Insp 0-716 A 1944

(in trip.) ENGINEE1 6.1944
2



17, is to certit t this letter has been
received and the contents appearing on pages 1 and 2
thereof were read, are fully understood and agreed to
as of October 1, 1943

E. I. du PONT de NEMOViS & COMPABY

By /v. L

Wilming ware
ton

3
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UNITED STATES ENGINEER OFFICE

4 MADISON SQUARE AREA
P. 0. SOX 42
STATION F

71ID1.- -�L-43 Ngw YORK 16, N. Y. 18 1,.ay 1-0,44

Suppleriient 1,0- 3 to Secret Letter
dated 17 E`ovember 1942 to
Contract J.� 07�i-7412 eng-2

E. I. du 'ont de 1�emours & Com-pany
J111ird-nE-ton, Delaware

lttt: 1.:r. S. 1,cCune, Tr.
A,

Genti-ILen:

,�Ieference j-, iiade to lecret �e'ter dated 17
Noverber 1942, as supplemented, to ContraCt 1. 70 . ':;--71T,12

eng-2.. Tt is desired by this office to iaodilfy said
secret letter by adding the follcwinE; code syi.--bols:

-roduct _'-46 - is a �.iol�t,fluoro-.,)olychlc-�o-li--_)tere
mAxture havia,,,. t1ne a.�pro-inate average fori.,u_La
n-C7ii2F9.5'l2.9- The eyact amounts of hydrogen,
fluorine Lind c..lorire in this L:ate�ial Llay be ex-
,pected to vary swaewhat from the auounts indicated
�y 'Ulie forraula n-C7H2Fo�-5C'2-5-

'roduct 'u-715-CL - is a mixture of the coripounds
Dio aucen-C7F15C1, n-071`1012 and n-C 7� by

fluorination of �-46 usim�: a abie fluori-nating
agent.

nroduct '-CT - is a licuid i Axture o-I coi---:)ounds
pro�.uced by treati-'ent o-10 a ndxture of ortlio and.
neta-polychloroterphenyls ii.,ith a suitable fluorinat-
in��,- agent.

�or 1roducts �-46, C-7'5-rl, and PCT
sriall be such as are i_utually agreed uror ir. writin.- between
the Contractor and the Contractine Officer.

It i,- LiDC.erstcod 'hat disclosure of info_�Lia tion
contaired i-n thi-c- le-tter oi- in the con-Qrac-u relati-IL tO the

,iork, cei-tracted 'or ',-ereun(2er -o _�.ny n6_,-son not eiititled tc
I-eceive it, o_.- f�-ilarc to -PfeEuard all secret,
and restricted -�att-_T� tul�t _�,ay coi,-.e to the Contractor ar ary

JUN f 2 lc_i44
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person under his control in connection iii-th 'Uhe work
under thi-s contract, iiay siibject the Contractor, his
agents, eLiployees and subcontractors to crininal liability
under the laws of the United Oltates. �See Title 1. of an
Act approved June 15, 1917 (40 Stat. 217; 50 U.,: 31-42),
as aruended by an -'�ct aDproved. 1.arch 28, 1940 (54 SteLt. 79)
and the -,zovisions ol' an 'Lct approved Jan. 12, 1938 (52
Stat - 3; 5-u U.S.C. 45-45d) I as supplemented by Executive
Order lio. 8381, dated 1.iarch 22, 1040, 5 F.R. 1147.

if the foreeoing is acceDtable to you, viill you
kindly so indica't-le hereori and on ihe i-nclosed coiDieshereof
and return 'Ohe original and one copy to this office as soon
as Dr�acticable. Such acceptance will constitute this letter
a part of Contract ILT.o. ':"-7412 eng-2.

klery truly ypurs,

TIE-" T_p-

E. A. BRINKMAN
MAJOR, CORPS OF ENGINEERS
CONTRACTING OFFICER

AcceDted this I 0 day
of t -1 1944.

'PORT DE N`EIXJUa�� ('L

By
E. 4. Robinson

Wilrington, Delaware

JUN
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WAR DEPARTMENT No ........

UNITED STATEs ENGINEER OFFICE
MADISON SQUARE AREA

mu-: P. 0. BOX 42
STATION F

NEW YORK 16, N. Y.

Thl� document coatzirs lOnrm�'J.)n af!itlnq the
national r!.7!er.� of u 11.1. iWiin t!iet 6
n!W.ni!!q of 31 .1: October 1944
32. l1s1t'Z:1.Sn -e i�-l rf its 14ffi0ExFW"�__

ccr.tent% io �q nwnnu io ,I %,k zed person Suppleinent No- 4 to .1-ecret Letter
pro:il.aEd by law. dated 17 November 1942 to

Contract NoN-7412 eng-2

E. I. du Pont de Nemours & Company
Wilmington, Delaware

Attention:\Mr. S. Ti. IncCune, Jr.

I Gentlemen:

Reference is made to Secret Letter dated 17 November 1942� as
supplemented, to Contract No. W-7412 eng-2. It is desired by this office
to modify said secret letter by adding the follovring code.symbols:

P-45: Hexafluoroxylene

P-45CL: Monochlorohexafluoroxylene, containing small amounts
of P-4-5 and dichlorohexafluoroxylene..

c-816-=-. Crude product produced by treatment of P-45CL with
a fluorinating agent and consisting principally of
hexadecafluorodimethyloyclohexane and monochloro-
pentadecafluorodimethylcyclohexaneo

c-816-K: Crude product produced by treatment of P-4-5 vrith a
fluorinating agent and consisting prj-ncipally of
hexadecafluorodi.methyleyclohexane.

C-715CIX: Crude product produced by treatment of P-1t6 with a
fluorinating agent and consisting principally of

n-C7Fl5Cl,n-07 F14C'2, and n__C7 F16-

It is understood that di-sclosure of information contained in this
letter or in the contract relating to the work contracted for hereunder to
any person not entitled to receive it, or failure to safeguard all secret,
confidenti-al and restricted matter that may come to the Contractor or any
person under his control in connection with the work under this contract,
may subject the Contractor, his agents, eiriployees and subcontractors to
cri-mi-nal liability under the lavis of the TJnlted States. See Title 1 of an

soem
-1-

JAN 1 3 1945 1-



Act Zp-prov 5, J��e 1917 (40 stat- 2173' 50 u.s.c. 31-42), as amended bY
visions of an Actan Act approved 28 bArch 1940 (54 Stat. 79); and the pro

approved 12 Jan. 1938 (52 Stat- 3: 50 u.s.c. 45-45d), as suppleTnented by
Executive Order No. 8381� dated 22 March 1940, 5 F.R- 1147-

If the foregoinq. is acceptable to you, ivill you kindlY so indicate
hereon and on the inclosed copies hereof and return the original and one
copy to this office as soon as practicable. Such acceptance will coristitute
this letter a part of Letter Contract No. Vi-7412 eng-2.

yex-y truly yours�

THE LTITED STATES OF AMERICA

Z. IML
ot T141"M

Accepted tlii-s 17 day Contracting Cff',1`4

of January �1945-

1. u IT DE NEMFOURS & C010ANY

noan
Wilmingtonp Delaware

.2-

JAN 1 8 1945
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o..... ....t....... . .......A ... ....
WAR DEPARTMENT

UNITEC) STATES ENGINEER OFFICE

G6 M DISOM SQUARE ARrA

P. 0. BOX 42

STATION F

Cont. No. W-7412 eng-2 NEW YORK 16, N. Y.

t�e
natioilzi d f V-e tvi-d 31.nt.-s t:!e 23 December 1944
onsaning,oi - , r., 31 and

12. Its eti, � 0 0 f i t s Supplement No- 5 to
COnttntS in any manner to an unautiparizod pomall Secret Letter dated
Is prohibited by law. 17 November 1942 to

Contract No. W-7412 eng-2

E. I. du Pont de Nenours 8, Company
Viilmington, Delaware

Attention: �fr. S. W. McCune, Jr.

Gentlemen:

Reference is made to secret letter from this office dated 17 Nov-
ember 1942, toaether with Supplements Nos. 1. 2, 3 and 4 thereto, relating
to code symbols and specifications concerming Contract No. W-7412 enT-2-

It is the desire of this o'lice to effect certain further modi-
fications to the said secret letter as irdicated belowt

1. Add the following code symbol:

Product C-816-CL - Product produced by the fluorination of
P-45-CL with suitable fluorinating agent,
followed by distillation, and meeting the
following speci-fications:

Ilol % G-714 as tetradecafluoroigethylcyclohexane and tetra-
decafluoroethy1cyclopentane - Less than o.5% above standard
sample Tiumber GD 1207A or an equivalent middle cut c-816.

Acidity - Nil.
Inertness residue, 24 hours at 2120 F. - Less than 0-30%
Cloud point-Less than 680 F.
ASTU Distillati-on:

Initial boiling point - Not less than 1720 F.
Dry Point - Not greater than 2660 F.

In addition to the foregoing modificatiA, the following specifications
are to be incorporated relative to Product P-45-CL, which was defined in Supple-
ment No. 4 to the secret letter dated 6 Oc'wober 1044:



PL--45�-CL:

l.- -�t shall be water-white in color.

2.- It shall be free of visible moisture and sediment

3-- It shall contain not more than 14.5'3 chlorine
(by the Parr Bomb method).

4-- It shall have a distillation range (by the Barrett
method) as followst

5,0o' - Not lawer than 1400 C.
95% - Not greater than 157-50 c.

I� is understood that disclosure of information contained in
this letter or in the contract relating to the work contracted for here-
under to any person not entitled to receive it, or failure to safeguard
all secret, confidential ar�d restricted matter that may come to the Con-
tractor or any person under his control in connection with the work
under this contract, may subject the Contractor' his agents, employees
and subcontractors to criminal liability under the lavis of the United
States. See Title 2: of an Act approved 15 June 1917 (40 Stat. 217; 50
U.S.C. 31-42) j, as amended by an Act apS)roved 28 March 1940 (54 Stat. 79)
and the provisions of an Act aoproved 12 January 1933 (52 Stat. 3; 50
u.s.c. 45-45d), as supplemented by Eiceautive Order No. 8381) deued 22
March 1940. 5 F. R. 1147.

If the foregoing is acceptable to your companyy it is requested
that acceptance be indicated on the lower'left portion of this letter
as well as on the accompanying two copies, and that the original together
with a copy be returned to this office without delay. Such acceptance will
constitute this letter a part of Contract No. W-7412 enE-2.

Very truly yours,

TIRE UNITED STATFS OF AERICA A
Accepted this 20 day of

April Q. By

-VI1. PONT DE NE19OUF0 & COITANYE.' IE
Coy7s of 'Buginers

BY cting �iffiGerL- 7, contra
G7 m51nson,L-;en-1-Rg-r.
Orgenic Chemicals De-t.

-2-

S.
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UNITED FFICE

MADISON SQUARE AREA
f

P. 0. BOX 42
STATION F

EIDM A-43 Im NEW YORK 16, N. Y.

7-
31 De'c' 1%YI 1942

dbi BRANCH
Recoi

Addit;orlzil

E. I# du Pont de Nemours & Company
Wilmington, Delaware

Gentlemen:

Reference is made to Contract No, W-7412 eng-22
dated 31 December 1942.

It will be noted that throughout the contract
symbols"are used in pl-ace of the names or formulae of the
materials contracted for. The code for these symbols is as
follows: -

C-103 - U02
C-105 - Uranium metal.
0-i16 - Slag resulti-ag from the reaction of UF4

and magnesium metal. This material
will consist largely of magnesium
fluoride but will contain some quanti-
ties of UF 0 U02, CaO and possibly
uranium metal.

C-114 Slag resulting from the reaction of calcium
and UF4. This material will consist
largely of CaF2 but will contain small
amounts of UF49 U02, uranium metal, CaO,
etc.

C-117 Dross resulting from the recasting of metal
made by the reaction of magnesium with
UF4. This dross will be largely MgF2
and U02 but will contain aDpreciable
quantities of uranium metal.

C-115 Dross resulting from the recasting of metal
mde by the reaction of calcium with
UF . This dross will be largely CaF2
an� U02 but will contain appreciable
quantities of uranium metal.

C-130 Sludge resulting from the electrolytic metal
process. Thi-s sludge is a mixture of
uo d uranium metal approximately
8 or 90% U02-

VAY 23 1944
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C-131 Dross resulting from the casting of metal
of electrolytic process. This is a
mixture of uranium metal and U02-

C-112 Uranium peroxide dihydrate - UO4-2T-T 0
Product A C-116 having an assay of not less t�a;

25% C-105&
Product B -�C-1.17 having an assay of not less than

III83% C-105.

It is understood that disclosure of information
contained in this letter, or in the contract, relating to
the work contracted for hereunder, to any person not entitled
to recaive it, or failure to safeguard all secret, confidential
and restricted matter that may corie to the Contractor or any
person under his con-trol in connection with the work under
this contract, may subject the Contractor, his agents, em-
ployees and subcontractors to criminal liability under the
lpws of the United States. See Title 1 of an Act approved
Xune 15, 1917 (,40 Stat. 217; 50 U. S. c 31-42) . as amended
by an Act approved liarch 28, 1940 (54 S;at. 79); and the
Provisions of an Act approved January 12, 1938 (52 stat. 3;
50 U. S. C. 45-45d), as supplemented by Executive Crder Not
8381, dated March 222 1940, 5 F. R. 11476

If theforegoing is acceptable to you, will you
kindly so indicate hereon and on the inclosed copies hereof
and return the original and one copy to this office, Such
acceptance will constitute this letter a part of Contract
No. W-7412 eng-22.

Very truly yours,

TIE UNITED STATES OF AMEZRICA

BY 0WX&k0t--
K. D.'HICHOLS

as of the 31st day W� itlEERS+ h, �, COL C(-.I?e, 0- EKGAccepted 'C011T- 'T J-1 �IA- 1:1' 0FH'_:R
of December - t 1942.

E. I. Dy PONT DE NEMTOURS AND CO-MPANY

BY

Wilmington, Delaware



4 U�D A
WAR DEPARThiENT

r, UNITED STATEs ENGINEER OFFICE
MADISON SQUARE AREA

P. 0. 130� 42

EIDYi A-43 IE STATION F
NEW YORK 16. N. Y.

December 30, 1942

E. I. du Pont de Nemours & Co.
Wilmington, Delaware

Gentlemen:

Reference is made to tetter Contract No. W-7412
eng-22 dated December 30, 1942e'

It will be noted that throughout the letter
contraqt symbols are used in place of the names or formulae
of the materials colitracted for. The code for these symbols
is as follows:

C103 - U02
C110'- Slag resulting from the reaction of UF4 and

magnesium metal* This material will consist
largely of magnesium fluoride but will contain
some quantities of UF4. U02, CaO and possibly
uranium metal.

Clll - Slag resulting from the reaction of calcium
and UF4. This material will consist largely
of CaF2 but will contain small amounts of
UF4v U02, uranium metal, CaO, etc.

C112 - Dross resulting from the recasting of metal
made by the reaction of magnesium with UF4'
This dross will be largely hTgF2 and U02 biit
will contain appreciable quantities of uran-
ium metal.

C113 - Dross resulting from the recasting of metal
made by the reaction of calcium with UF4'
This dross will be largely CaF2 and U02 but
will coatain appreciable quantities of uran-
ium metal,

C114 - Sludge resulting from the electrolytic metal
process. This sludge is a mixture Of U02 and
uranium metal - approximately 80% to 90% U02-

C115 - Dross resulting from the casting of metal of
electrolytic process. This is a mixture of
uranium metal and U02-

OCT 1944



It is understood that disclosure of information
contained.in this letter or in the letter contract relating
to the work contracted for hereunder to any person not en-
titled to receive it, or failure to safeguard all secret,
confidential and restricted matter that may come to the
Contractor or any person under his control in connection
with the work under this contract, may subject the Con-
tractor, his agents, employees and subcontractors to
criminal liability under the laws of the United States.
(See mitle 1 of an Act approved June 15, 19179 40 State
217; 50 U-S-C, 30-42), as amended by an Act approved 16arch
23, 1940 (54 Stat. Chap. 72); and the provisions of aii Act
approyed January 12, 1938, (52 Stat. 3; 50 U.S.C., SuPP,
V45-45d), as supplemented by Executive Order No. 8381,
dated March 22, 1940, 5 F.R. 1147, D.I.).

It is understood and agreed that this letter is
to become a part of Letter Contract No. vf-7412 eng-22 in
the same manner as if fully set forththerein. A copy of
this. letter shall be kept on file in the Mgnhnttan District
Office.

Very truly yours,

E. A. BRINKMAN
MAJOR, CORPS.OF ENGINEER-7
CONTRACTING OFFICER

as of the
Accepted/IkAz -LCL_day
of December -) ilpk.

2.
3. I. D C011PALNY

PONT DE NEMOURS

BY ��'/ I
E.G:Robineon
.01ilmington, D61aware

JC�44
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WAR DEPARTMENT711-13 d

UNITED STATES 5NGINEER OlfRICE
MADISON SQUARE AftEA

P. 0. BOX 42
STATION F

rIDL' A--46-a I.SS Nrw YORK 16. N. Y.

,lfl' Eay 1944
3 Upplement No. to
Code Letter Dated
31 Deceaber 1942 to
Contract ITO. 1 `-412 eng-22

E. 1. du Pont de IT emo,,irs Co,,pany
-.:ilm-ir.Zton, Delaware

I.ttention.- S. --. 1.�cCune, Jr.

Gentlenen:

Reference is inade to secret letter from this office
dated 31 Dece-Ifoer 1942 vhich described the meaning of certain code
sym'ools that vere uaed ir the subject contract, and in connection
there-�.,ith it is proIDosed to supplement 'Uhe aforesaid secret letter
to include the definitions of Product C ard Product D, as follows:

Product C - C-116 having an average assay of 5-5�Q'
C-105 and contpining no Liore than 3550
fluorine.

Produc'u D - C-117 hav-ing an averaFLe assay of 70-l'
C-105 arid corr'upinirg no ziore than 10�r'
fluorine.

it is understood that disclosure of information con'upined
in this letter, or in the contract-, reletinS to the .-rork contractedfor ilereunder to any person not eritibled to recei-Ve it, or fail eu � _Ur
to safeguard all secret conf-'idential and res'uricted aatter that may
corLe to t'he -lontractor cr n-rrj person under I-Lis control in connectioli
i.dth the -.:orl- un6er '61ii-s contrac'u, mnz r subject 'Ulie Ccrrlractor� Inis

e-aployeess cnd subcontractors -'U-o cr:Liincl liaabi'lit-y the
la-.-;s of the United 'lee Title 1 of an !.et approved June. 15.,
1917 (40 Stat. 217; 50 U..- C. 31-L2)., as =ended by an ;.c-u' approved
1.'-arch 28, 1940 (54 SQat. 7�); and 'u-he provisions of an Act approved

12, 19338 (52 T:tp.-�- 13; 50 U.S.C. 45-45d)� as sup�)!-c..��cnted by
Executive order 1.'�O. S3'�lj dated I'=--h 22� 19L-,C� 5 F..'. 1147.

JUN 1 2 1944)-)/



I-f the foreGOinr is accepta:olc to your co:apt.-ly, it is re-
cucstcd that the orl.-inal and a colyy hereof be si,-ned c-rid returned
�o this off'-cc at the earlies" oraCl-4C_l)jC Clate.

Ticry trul-y yours,

T,M11C, _U�K�IED

DY
B211N-12LT

..:ajor,, -orps of -li-ineers
Contractin- Officer

Acccptedl this Czy of

T. DU D:? l='Zu.:L '10, Z�1_11

BV �:�l
iL),in-ton, lai-are

Er. G. ilobinson

jUN 194-`
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WAR DEPARTMENT
UNITED STATES ENGINEER OFFICE

MADISON SQUARc AREA
P. 0. BOX 42
STATION F

NEW YORK 16. N. Y.

larmaV I"'.119
This documert Ovt,'!�s illialma�A*
rjtjo.�j dcfens� of t'le Ut's %li";0 t%le `IE!5LM��

a:,td 23 December I o 1,,0,,i,g of the EsP'Gr-age 544
32. it, transniission 017the
,Mtents in any manner to sn unauthOlilld Person 'uppleirient No. 2 to
is Prohibited bY law- Code Letter dated

31 December 1942 to
Co-itract No. VI-71112 eng-22

E. I. du Pont de Nemours L Company
lifi-Imington. Delaware

Attention: Yr. S. 'it. lAcCune, Jr.

Gentlemen:

Reference is made to sec�ret letter frorL this off-ice dated
31 December 1942, as-modified, to Contract No. W-7412 eng-22.

It is the desire of this office to rodi-fy said secret letter

by addiri-g thereto the followimig code synibol and its mearin,-:

Product E - A mixture c-I C-116 and C-1 1 7

containlLng an average of 8 .7"O'

C-105.

If the foregoi-ng is acceptable to your company, it is requested

that tne original and a copy hereof be signed and returned to this office

at the earliest practicable date. Such acceptance vrill constit,-,te this

a part of Contract Nc. 7i�-7412 eng-22.

Very tnily irours,a

THEE LJNITrjD STATrS ()F LIAERICA.

/I --

8.8 of
AcceptpdF.771s 23 d of

ay G. AKELEY
WILLIAM

Me1jQ(' r0fW'.;Pf Ep.,Jiieers
December 1944. Contra6l.1g.- OffiCSt

E. I. rte PONT DE VM1('JjP-c; R- CcITANY

B

PCA -4;-(;-hob.1nson,C-enI1 Mgr.Crganic Chemicals Dept.
j wilmingtonp Delaware



TLIS dooLLM coi" c, I
Scries

WAR DEPARTMENT-.7,X
UNITED STATES ENGINEER OFFICE

MADISON SQUARE AREA
P. 0. BOX 42

11'011t�-qc, 'o. STATION F
NEWYORK 16, N.Y.

1�9' 5
)cument contRins inf,,ms(ion AffPciing th' _y-C,.,t 7TC.

jhls hir, bp to
Nationiil I)efense 31 'and :�,:;�ter 6E,U
meaning of the E its 31 --ec��,fiber li--' Z"- to
32. Its trang lier- I.-ntvact W-7412 en�-22
coittents in
son is pmhibited bY

&u 'Fent de Ye.nic�iu-s
1-n -in.,,- t c - 17) e 1,v.,T a r e

Atte-tion- 1,7r. S. Jr.

-ef-renoe -'.s 't-o 8--c�-et letter
dated �-l 1-16r,�ember !-�,12, I's ino6,`Ied,

It to said
secret letter 'y ai:Ifim- '-Le S- bel
ar,d i-ts meanjr�:

1�101-"Ict F A mf.xtuuj�e of C-11-6 and -- �117
con`a-',ninr� an verae cf' 5.�ilo
1-1-05.

i-f' the s ,cc,,ct,,,-je t,, .1 -�ar company, 1 r,
-Is 1'c(71je�Fee tl�,ct th,� or-;zin,,il eizid a copv '=eo-f' !�'� s-necl, and
re�urned to ti-is tile
Suc"'- acce-.,,-�;nce vi�," c-r-s'tut, 'hl- zz nart of -Iontr�c�
No. --m,7-22.

1- E, 7-' T 'i�

Lt�� I
A�--epted this ii y

July .5. 1w. F� v
-L.. Kajor, Corps of tnOueft*

7 U Pt -- 7 uoutracdng Of ROOL

E.G.Robinson
General Manager,Organic Chemicals Dept.



SSTI:U� D., �kl,

WAR DEPARTWENT
UNITED STATES ENGINEER OFFICE

MADISON SQUARE ARFA
P. 0. BOX 42

Cont.No. W-7412 eng-22. STATION F
NEW YORK 16, N. Y.

25 June 1945
r'ni iws i'.f! SuDplement lio. 4 to

Code Letter dated
31 December 1942 to
Contract No. W-7412 eng-22

E. I. du Pont de Nemours & Company
Tilmington, Delaware

Attentilon: Mr. S. W. McCune, Jr.

pentlemen:

Reference is mado to secret letter from this office deLted
31 December 1942, as 3nodified, to Contract No. W-7412 exig-22.

It is th-e desire of this office to further modify said secret
letter by adding thereto the following code symbol and its meanings

Product G - & mixture of uranium-containing residues
and by-prodicts having an average contert
of 8.3% uranium.

If the foregoing is acceptable to yaur company, it is re-
quested that the original and a copy hereof be signed ar-d returned
to this office at the earliest practicable date. Such acreptance
will constitute this letter a part of Contract No. 17-7412 eng-22.

Very truly yours,

THE Mi-ITED STATES CF A111ERICA

By C- sp!

Accerted this 30 day of Lt. Col. Corp(�Iof Engineers,
Contracting Officer

October 1945.

E. 1. X. POLIT DEE NELrOUPS & C0)E1A1,.Y

By i /�' LI

General Manag

Organic ChemicalF�VdjWrthn67r�ttt-



t CWRY
BUY

FORCES
GINEER OFFICE

RE AREA
P. 0. BOX AZ
STATION F

NEw YORK, N. Y�

AZFCRTOEIEM A-42 MS
Cont.No. W-7412 eng-22

11 December 1945
Supplement No. 5 to Code Letter
dated 31 December 1942 to
Contract No* W-7412 eng-22

E. I. du Pont de Nemours & Company
Wilmington, Delemare

Attention: Mr. S. W. McCune, Jr.

Gentlemen%

Reference is inade to secret letter from this office dated
31 Deeember 1942, as modified,, to Contraot No. W-7412 eng-22&

it is the desire of this office to further modify said
secret letter by adding thereto the following code oymbol and its

ProdLiat H - A mixture of uranium-containing resi&es and
by-procktots liaving an average content of
5.5,11. uranium.

.If the foregoing is ae-ceptable to your company, it is re-
quested that the original.and a copy hereof be signed and returned
to this office at the earliest practicable date, Such acceptance
will constitute this letter a part of ContreLct No. W-7412 eng-22a

Very truly yours,

TIM UNITED STATES CF AMERICA

Accepted thie lSt. deLy of
Lt. Cc!., C :7 C, 7' C1.74

lebruary 1946. C'1;- I: C r

E. I. /-It PCNT IE NEMOURS & COLTAITY

BY
Organjou'se'Ric,aH,59fartmen t



ICr0Ry
3 LF. D.

BUY

< ARMY SERVICE FORCES
IJNITF-r>. STATES ENGINEER OFFICE

tAADISON SQUARE AFtEA
-rs-p ty P. 0. BOX 42

STAriON F
New YORK. N. Y.

.N RIPLY
Rcr%nToEIDM A-42 MS

W-7412 eng-22 12 March 1946
Suppleinent No* 6 to
Code Letter dated
31 December 1942 to
Contract No. W-7412
eng-,22.

Eo I. du Pont de Ilemours Company
Wilmington, Delaware

Attention: lilr. S. We hIcCune, Jr*

Gentlemeii:

Reference is made to secret letter from this office
dated 31 Dece-mber 1942, as modified, to Contract No. VI-7412
eng-22. I

It is the desire of this office to further modify
said secret letter by adding thereto the following code symbol
and its meaning:

Product I A mixture bf uranium-containing
residues and by-products having
an average content of 27.3%
uranium.

If the foregoing is acceptable to your company, it
is requested tljr.'u the original and a copy hereof be signed and
returned to this office at the earliest practicable date. Such
acceptance will constitute this letter a part of Contract No.
W-7412 eng-22.

Very 'Uruly yours,

THE UNITED STATES OF ATYIERICA

'�Nr. E, KFL
Accepted this 16th da-y of Col., �.C.T7,-,

�ontractiag
April 1946.

E. I. DU POITT DE NEYOURS &C OTITITIANY

BY
E.'G. Robinson
General Manager

t
Organic Chemicals Department



t I -iui(y

L�D o

ARMY SERVICE FORCES
UNfTED STATEs ENGINEER OFFICE

MADISON SQUARE AREA

P. 0. SOX 42
STATION F

NIEW YORK. N. Y,

ft9r9R?0EIDM,A-42 ILS
W-7412 eng-22 17 June 1946

Supplemerit No. 7 to
T!iis eic:rm�nt coWins 1,:,rMatian ntfeetlng the Code Letter dated
national d:.flnse 1 t:e Unltd States vvithin the 31 December 1942 to
mear.1;;g � tilc Cjj,,:.a�ge Act, 50 U.S.C., 31 3nd Contract No. W-7412
32. its trans,aiszi�n ir the revelatim of its eng-22.
contents in ally Icanner to aii ullauthorized PerSOR

Is prohibited by 141,2.;. I. du Pont de Nemours & Company
Wilmington,, Delaware

Attention: Mr* S. W. YLeCune, Jr.

Gentlemen:

Reference is made to secret letter from this office
dated 31 December 1942, as modified, to Contract No. W-7412
ong-22.

It is the desire of this office to further modify
said secret letter by adding thereto the following code symbol
and its meaning:

Product J - A mixture of uranium-containing residues
and by-products having an average content
of 28.3% uranium.

If the foregoing is acceptable to your company, it
is requested that the original and a copy hereof be signed and
returned to this office at the earliest practicable date. Such
acceptance will constitute this letter a part of Contract No*
W-7412 eng-22.

Very truly -yours,

THE UNITED STATES OP AMERICA

Accepted this2 By
Lth day of � l_

G, BeelerAugust colollell, of El'-1946. Unneers,

E. I. Du P DE NEMOURS COMPANY

BY
r. G2
General Manager

Organic Chemicals Departwmt-_



IMRY

BUY

ARMY SERVICE FORCES R

NITED, STATES ENGINEER OFFICE

MADISON SQUARE AREA

P. 0. BOX A2
laiv STATION F

I h i 5 Li s
NEW YORK.N. Y. ri

.M RSPLY CO;-

.. r4A TEIDM A-12 IIS -
W-7412 eng-22 September 1946

Supplement No* 8 to
Cdde Lette'r dated
31 December'1942,to
Contract NO* W-7412
eng-22.

Ee I. Dv Pont de Nemours & Company
Wilmington,, Delaware

Attention: Mr, S. IV. lAcCunes Jr*

Gentlemen:

Reference is,made to secret letter from this office
dated 31 December 1942s, as modified# to Contract No# VI-7412
eng-22.

It is the desire of this office to further modify
said bedret letter by adding thereto the following code symbol
and its meaning:

Product K A mixture of uranium - containing
residues and by-produ6ts having &n
average content of 23*3% uranium,

If the foregoing is acceptable to-your company.. it
is' requested that the Original and a copy hereof be signed
aid retux-ned to this office at the earliest practicable dateo
Sudh acceptance will constitute this letter a part of Contract
No* W-7412 ang-22o

Very truly yours#

THE UNITED STATES OF AMEPICA

Accepted this_!�j day of By

I 1946o

S,
E. I. DU POITT DE NENIOTJRS & COMPALY

By
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WAR DEPARTMENT
CORPS OF ENGINEERS
OFFICE OF THE AREA ENGINEER

SO..R9 ARW� MANHATTAN DISTRICT
CORPS Or ENGINEERS MADISON SQUARE AREA
P' 0. OOX 41, GTAT.ONF
NEW YORK I.. VW YORK NEW YORK.NEW YORK

REFER TO F.1Z NO. EIDML-42 MS
W-7412 eng-22 23 December 1946

Supplement No. 9 to
Code Letter dated
31 December 19/+2 to
Contract Nb. 5-7412 eng-22.

E. IS du Pont de Nemours & Company
Wiamington, Delaware

Attention: hbr. S. W. YicCune, Jr.

Gentlbmen:

Reference is made to Secret Letter from this office dated
31 December 1942, as modified, to Contract No. V-7,412 eng-22.

It is the desire of this office to further modify said
Secret Letter by adding thereto the following code symbol and its
mennin :

Product L - A mixture of uranium-containing
residue and by-products having
an average content of 29.6%
uranium.

If the foregoing is acceptable to your company2 it is re-
ques'ued that the original and a copy hereof be signed and returned
to this office at the earliest practicable date. Such acceptance
will constitute this letter a part of Contract No. W-7,412 eng-22.

Tex-y truly yours)

UNIi"M STATFS OF ATERICA

Accepted this__�thday 0�

January t 194-z- BY.

E. I. DU PONT DE NE14OLaS & C012ANY G. �7.
J

General Manar�,er
Organic Chemicals Department



UN[TED STATES
A70'VI!C ENERGGY COMMISSION---

Madison Square Area
P.- 0. Box 42, StaLtion F

xeiir York, N. Y.

EIDUk-42 US
W-7412 eng-22

MaLrch 3, 1947
Supplement No. 10 to
Code Letter dated
December 31, 1942 to
Contract 14o. W-7412 eng-22

E. 1. du Pont de Nomoure & Company
Wilmington, Delaware

Attentiont Mr. S. W. McCune, Jra,

Gentlemout
N -

Reference is made to Secret Letter from this office dated
December 31, 1942, as modified, to ecmtract No. W-7412 eng-22*

It is the desire of this office to further modifly said
Secret Letter by adding thereto the following code symbol and its
meanings

product M -. ,reed material suitable for the use
of the Recovery Plant, having an
average assay of 30.3% calculaLted
as Product C-105.

If the foregoing is suitable tc your ccm�aay, it is re-
quested-that the original and 9. oapy hereof be signed and returned
to this office at the earliest practicable date. Suoh aoceptance
will constitute this letter a part of Contract No. W-7412 eng-22.

Very truly yours,

UNITED STATES OF AMICA

Acoepted this 21 day of

May 1947. By L

Ea 1. DU PONT EE N-WOURS & CWANY Contracting 0 Td_�

By
. U. liobinson, General maYa-ger

Organic Chemicals Department
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OAK RIDGE OPERATIONS
UNITED STATES

ENERGY RESEARCHNEWS & DEVELOPMENT ADMINISTRATION
Oak Ridge, TN 37830

FOR IMMEDIATE RELEASE Telephone No. - Area Code 615
483-8611 - Extension 3-4231

ERDA PLANS SURVEY
OF DUPONT BUILDING

DEEPWATER, New Jersey -- The Energy Research and Development Administra-

tion (ERDA) will conduct a-radiological survey at the E. I. DuPont DeNemours

and Company's Chambers Works here beginning Monday, March 14.

The survey will be conducted on portions of DuPont's Charhbers Works

that were used during the 1940's in the processi'ng of uranium, initially

for the World War II Manhattan Project and later for the former Atomic

Energy Commission.

The survey is part of a national program by ERDA to resurvey certain

sites fomerly used for research and production in the Nation's early atomic

energy program. The Deepwatersite is one of some 50 sites where ERDA has

conducted or is considering surveys, as announced by ERDA in September of

1976.

The ERDA surveys are being made where radiological records are considered

insufficient by ERDA to document the location and quantity of any residual

radioactive material which may remain at the sites.

The survey in Deepwater will be conducted by a team of four specialists

from ERDA's Oak Ridge (Tennessee) National Laboratory which is providing

technical assistance in the National survey program. The survey will involve
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taking measurements within and around one DuPont building tKat was involved

in the earl�y uranium production project. ERDA estimates the survey will

take approximately two weeks to complete.

During the period 1942 through 1948 the DuPont facility was used for

the production of uranium compounds and metal from uranium ore concentrates

and scrap material.
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