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The United States Environmental Protection Agency's Hazardous Waste
Ground-Water Task Force and the New Jersey Department of Environmental
Protection conducted an evaluation of the compliance of E.I. DuPont
Nemours and Company Inc. with the interim status and ground-water monitoring
requirements of the Resource Conservation and Recovery Act (RCRA) as
"adopted by New Jersey. The Task Force effort came about in light of
concerns over the extent to which operators of hazardous waste

lTand disposal facilities are complying with applicable ground-water
monitoring regutations., The on-site inspection was conducted over a two-
week period from March 31, 1986 to April 11, 1986. DuPont is one of 58
facilities that are to be evaluated by the Task Force.

The purpose of the Task Force evaluation is to determine the adequacy of
ground-water monitoring programs at land disposal facilities in regard to
applicable State and Federal ground-water monitoring requirements. The
evaluation focused on (1) determining if the facility was in compliance
with applicable regulatory requirements and policy (2) determining if
hazardous constituents were present 1n the ground water (3) providing
information to assist EPA in determining 1f the facility meets the EPA
reguirements for facilities receiving waste from response actions conducted
under the Federal CERCLA Program.

The si1te evaluation conducted in March - April 1986 has revealed violations
of RCRA and New Jersey Hazardous Waste regulations. In summary. these
include. inadequate programs to meet compliance with RCRA and New Jersey
groundwater monitoring regulations. Inadequacies in Duponts interim

status ground-water sampling and monitoring procedures, deficiencies in
both on-site and off-site analytical laboratories. and violations of
current waste management practices and records maintained at Dupont.

Based on the Task Force Report and findings the following actions will be
required by Dupont:

1. A1l zones of the uppermost aquifer (Glacial aquifer zones and
Potomac-Raritan-Magothy aquifer zones) will be monitored by
background and downgradient wells place accurately for all
hydrologic conditions;

2. Better define the rate and extent of migration of hazardous waste and
hazardous waste constituents in the Glacial aquifer and Potomac-
Raritan-Mogathy aquifer system;

3. Obtain porosity, permeability hydraulic conductivity, transmis-
sivity, storage coefficient, specific capacity, and transient
ground-water flow gradients in the Glacial aquifer and the
Potamic-Raritan-Magothy aquifer system, both vertically and
horizontally;



4. Develop ground-water flow nets and hydrogeologic cross-sections
to illustrate the relationships between the aquifers and the
effects of the unlined RCRA units and surface water at the site;

5. Better define the centers of pumping and the areas of influence of
the cones of depression; :

6. Develop an assessment monitoring program for Chemical Waste "C"
Landf111 and revise the existing assessment program for the Waste
Water Basins/Ditch system. An assessment monitoring program
plan has been submitted to the State for area I o the Chemical Waste
“C" Landfill. This plan is currently under review;

7. Revise current ground-water sampling and monito~ing plan to
address the deficient procedures, methods and qua'lity Analysis/
quality control programs as outline in the Task Force
Report; and

8. Address deficiencies found in current waste management practices
and records maintained at the facility.

A current Draft Administrative Order prepared by the State of New Jersey
incorporates the deficiencies found in the Ground-Water Sampling and

Analysis plan, (1tem 7), and violations pertaining to Waste Management
Practices and Recordkeeping (item 8). After the Task Force inspection, DuPont
began drilling new monitoring wells along the western periphery of the site.
Seven 4-inch monitor wells were drilled along with twenty-eight 2-inch
observation wells, -Aquifer tests were performed to better define the
hydrogeologic regime in that region of the site. This work was performed

in order to address the defiencies outlined by NJDEP in a technical

rotice of deficiency (NOD) for the ground-water portion of the Part B
application. This NGD was issued on December 31, 1985, NJDEP is expecting

¢ report on these aquifer tests. In addition, Dupont has submitted data

in December of 1986 which may address deficiencies outlined above (1-6).

This data was submitted in response to a USEPA Region Il request for

additional information for an exemption from the Minimum Technological
Requirements (retrofitting surface impoundments), under Section 3005(j)(13).
This data is presently under an administative and technical review. This draft
Administrative Order will be issued final by the State requiring E.I. DuPont to
address items 7 and 8 and outstanding deficiencies not addressed in these
recent submittals (items 1 through 6).

DuPont submitted closure/post-closure plans for the “A" and “C" Basins on
August 15, 1686, The closure/post-closure plans for the Process Water
Drtch System were submitted on November 3, 1986. The proposed closure
plan for the "A" Basin is to stabilize the sediment, consclidate the
stabilized sediments into a smaller area, and use the remaining area as a
settling basin for the Waste Water Treatment Plant's effluent. The “C"
Basin closure plan involves the removal and recovery of tnhe lead-laden
basin sediments. Residual contamination will be removed to a lead level
agreed upon by NJDEP. The closure of the Process Water Ditch System



involves the installation of an overhead transfer system, collection and
disposal of the approximately 2000 cubic yards of dinitrobenzene and 25
cubic yards of nitronaphthalene contaminated sediments from the ditch
system, and sampling and analysis to determine further removal,
decontamination, and/or disposal of materials in the ditches, and the
design and implementation of a ground-water monitoring program. On
February 20, 1987, NJDEP responded to DuPont's closure/post-closure plans.
The plans for "A" Basin need administrative and technical revisions while
the "C" Basin plans were approved with additional sampling recommended by
NJDEP, The Process Water Ditch System plan was approved for its phase 1
program. The phase 1 results will determine the next steps of the plan.



ACKNOWLEDGEMENTS

It is a pleasure to acknowledge the assistance of the following personne]
who provided information and technical guidance: Charles Andersor, Fred
Haber. Sandy Hurd, Sharon Jaffess, Brian Lewis, Nicholas Magriples, Ton Moy,
Erwin Rutkowski, Tom Solecki, Jim Tesoriero, and Dave Zervas. Additionally,
we wish to thank the personnel of E.1. Dupont in assisting us during the
period of March 31 - April 11, 1986,

Roger W. Ennis

Progect Coordinator

U.S. Environmental Protection Agency
Region I1

For Further informa*ion regarding this report please contact:

Hazardous Waste Compliance Branch
U.S. Environmental Protection Agency
Region [I

26 Federal! Plaza

New Ynrk New York 10278



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
HAZARDOUS WASTE GROUND-WATER TASK FORCE

EPA-700,/8-87-008

Y

GROUND-WATER MONITORING EVALUATION

E.I. Dupont De Nemours & Co.
Deepwater, New Jersey

March 1987

Roger W. Ennis

Project Coordinator

U.5. Envirommental Protection Agency
Region II



I.

A.

1.

2.

B.

1.

2.

Introduction

Summary of findings and Conclusions

CONTENTS

EXECUTIVE SUMMARY

P R R A R S R A I N A A L I R R N S R S T Y

Task FOrce ODJECTIVES tevereonsesosesconanennnsssansannasl

5

PArtICIPANES sttt cruoasonaasssonosessesassnasccssvnossnesd

ceeesd

s e b s e e s e s e e e s e e

Ground-Water Monitoring Program During Interim Status ...3

Ground-Water Sampling and Monitoring procedures
Well Sampling Data Analyses.....

Corrective Action Program..

® e 29 60008000

Audit of Laboratories......

6. Comprehensive Evaluatlon INSpPeCtlOn ....eeeciisaeseasesaaB
II. TECHNICAL REPORT
A. Regulatory REQUITEMANRES tietetenesesssasaccnssassssananss ceseel0
B. Investigative Methods and ProCedUreS cuieiesseccscacnvessosaoaall
1. Records/Documents REVIEW eveveeeorocessossscansossssnsnsnssail
2. Comprehensive Evaluation INSpeCtiOn seveieveseerersssesesseal?

3. Comprehensive Ground-Water Monitoring Fvaluation ....ee.e...13

4, Field Sampling ..vuieveseesssscenossanssacsosseassannssansssall

5. Bvaluation of On-Site and Off-Site Analytical Labs ........23

C. Facility Description and Operation....... ceeseasenea2d

1. General Information cerearesad2d

% 4 8 60 00008 0 4000 ceeeses e

2. Facility BaCKkgrounG...eeessesssvssensoscoasssssosssonssensss2d
HYALOgeOlOgY cevsstsesessasssssosssanessasesssnnsassnesasnsaseneald
ceesesacsasseasssarsasessesll

1. Study Area...

@8 0 8008000800600 0

2. Reglonal SettinG.iicessssscsnonsesssssassssssssasonnnsoesell

a. Structural Setting.eiieeseecesssscosossonssssanssansassldl

b. ka Units..ll-lDQ.-‘CDO.'Q..I."...OI..I.C......I.G!.'36
C. HydrogeologiC Setting..ieeseeeeseessnnvecsscassscesssas3b

ii



d. The Delaware RIVEI BaSIN.i.eeetoersocesoscescensceansaseeessdl
€, The COoaStal PlalMNeeueeeseeeseecesenacosonsossosscavsnsennssdl
f. The Delaware River and Salt-Water INtrUSION.eieceeccveneesd?

g. The HYArologlc SYStemMueeseescisrsoennosceesrcsacosccsocsennnoadd?

. Chambers Works Setfing.iiiieiessesseseessasensascossesosscannsasdd

&, QUaternary DePOSIES . it iiiieeeeansensroavosvsscanasnssonassid’
b, Cretacenus DepPOSIES it eerertterstseesssstosnsonassessseeasadB
The Original Ground-Water FlOW REegIMe.u.sevvveessvsnssnnnns ..50
The Altered Ground-Water Flow REgIMe.eesevoonecasescesnsanseedl
Ground-Water Monitoring ReQUIIEMENtS.ueseerevsceonscescnsecasbl
a. New Jersey Ground-Water Regulétory HIStOrYeeeoeeeeernneaa. b4
b. The Resource Conservation and Recovery Act of 1976........65

Cc. The New Jersey Department of Environmental Protection and
the Resouce Conservation and Recovery Act of 1976.........65

d. New Jersey Department of Environmental Protection's
RESPONSIDILIE1ES ettt ieeeeereasseesnstoassessannonssaaabh

e. Unlted States Environmental Protection Agency's
Responsibilities....... cesasaeaens e ecrseicaaesaenn O 14

f. DuPont's Ground-Water Monitoring Program Prior to the
Envirommental LawS..eeeeeeteassasoosoasssesscccnsocsnaneasb?/

10 OVETVIOWe tveeseesntansncsasasseossessvsassesssnansncanasb?

ii. Monitor Wells M-1 through M-29. ...t eiienneenenn N Y

111i. Discovery of Ground-Water ContaminatilCn......eoveeessesb?
iv. Contamination, Additional Ground-Water Monltoring and

Early Remediation EffortS..icieecerervressresscsseseessbdB

V. AnNUal ProgresSS RePOItS..esessreeconovossoassoonssoesssbl

vi. The Monitor and Interceptor Well NetwoOrK.....eeeeeseees69

g. DuPont's Ground-Water Monitoring Program's Adaptation to
NI P E S e it esvosencocsossosessassssacsonnssoassnnanssssnnsscl3

h. DuPont's Ground-Water Monitoring Program's Adaptation to

RORA i tetoesaasasossoscansasssnsssssacnsnsnsnsssassasssaansl]

1o INtrodUCEION e tenscasessssessesossososonssasnnssnsanell
ii. Ground-Water Moni1toring EVentS.eeeeveseessoeccaoscecascs /8

ii1



E.

G.

H.

7.

8.

(a) The Interim Status Ground-Water Monitoring Program....90

(b) The Interim Status Ground-Water Monitoring Program's
Evolution into the 40 CFR Part 264 Ground-Water
MONI1EOrING PrOGLaAMe e ssssessoococaesessssossossassnsasesdB

ResUltsS and DilSCUSSION . s eeesoseervasosocsonsssossssssaannssesel(d

RE T BN S et t sttt tesnnosotosensssatcasacoansessossesoesaansessessll

Ground-Water Sampling and AnalysSisS PlaN..eeeeceseessssrsssssonenesssl2?

. DuPont's Ground-Water Sampling ACtIvVitIesS..iiseieseronoerseanns teeens 125

AUd1t Of LabOratOr e e e tviesssosossessossocosccasosssssosssacacaneall?

1.

2.

DUPONt LabhOratOr Y. v isenssoaessasesossssnesssasoasaasnasanenssll?

Environmental Testing and Certification Laboratory............128

Task Force Sampling and Monitoring Data AnalySiS...eeeeea... ceeessaa129

1.

10.

Ground-Water Sample Analyses ResultS.ieiiiececcann.s terireeasesl29
Inorganic and Indicator Type Parameter ResultS.......cveeee...129
Metals Analyses RESULES e s s aeverevnneenseaneenanosnnennns ceeeead130
Organic Analyses ReSUIES..ceiuieersesecevasosenosecsnnnnsnsassaslll
Ieachate and Surface Water Analyses ReSUltS...ieiiiierneeesaesl32

Landfill Monitoring WellS.ueeeeeeeeesoesesosesesessssssasnssessl3d

Delaware RIVEL WellsS.. i e eeneessoosnsoeeaossoncoasasannns ves.135
Potomac-Raritan-Magothy Aquifer System Wells..... P e 1
Interior Monitoring WellS.i...eeeeeesneenecossensen A . I,
Key to Results of Sample AnalysSeS.uieeeeeeesveones P e

I. Comprehensive Evaluation INSPeCtion...seeeeceeeessasessscssacnssasesalbl

1. Waste Management Units/ObservationS.ieeeesieeeeeeeseensaeaaasalbl

a. Pet Chem Container SLOrage Ar®Z.ieessiscssssssssssassensasalbl

b. Pet Chem Rubble Container StOrag€....ceeecssssscvnesesssaselbl

iv



IIT.

C. Chemical Waste Container StOrage Are8....u.sseeacssescalb?
d. PPD Waste Container StOrage..uiievesecscerevessasseoscscoalb?
e. PPD Area Waste Contailner StOrage..ieeeereceeacocsssessalb?
f. Telomer "A" Container SEtOTraGe....esvsess. O N ¥4
g. Freon Spent Catalyst Container StOrage...c.eevesssasresaslb3
h. Tank Storage, Chemical Waste Management Area...........163
1. Nitrocellulose Waste Plle...ceiseereeserssssoscsssnnnesslB3
j. Telomer "A" Waste Treatment TanK...ieeeeeveeeeecoeasaeal63
k. FR-1 Hazardous Waste Incinerator..... ceeeaen B € %
1. Thermal Treatment..... Cereeei s O Y-

m. Surface Impoundments, "A" BaSIN..seessscsccacsseacecssclbd

n. Surface Impoundment, "B" Basin........c.... cieecsescesslB5
o. Surface Impoundment, "C" BaSil......... B T )

ST F=tatc 15 B H o L ISR '3

g. Waste Water Treatment Plant.......vieeneivonersasesanssclb?

r. White Products Area (A,B,C)eeeencnns F S
S. Bullding 4066...itieeecersscccncssnnncnns e Y
t. Jackson Laboratori®sS..eeeeeseeen stectetscerrecasansnsaslb8

Review and Evaluation of Facility RecOrds.......eecse-vs..169
a. Waste Analyses PlaN...ceeeseesssesecsenssssaccenssasaaalbd
b. General Comments of Closure Plan/Cost EstimateS........169

c. Individual Unit COMmMENtS . e e eoseocesasassosssassvsasssssaslll

APPENDIX

1. Hazardous Waste Ground-Water Task Force Sampling Parameters



Number

1.

10.

11

12.

13.

14.

15.

l6.

17.

18.

19.

20.

21.

FIGURES

DuPont Chambers Works Waste Management UnitS..eeecevevsessssnascanss?

. Chambers Works and Carneys POInt WOIKS...ieieeresncoreiooscssossanceas28B

Locality of the Chambers Works Facility.eeeeieeeveererorenneceanneeell
Physiographic Provinces Of New JerSeY.iesereeseesevesasnsasevossnsoneeel?
Location of the Delaware River Basin..... N 4
The Fall LiMe..eeeiieerorssuoeosnesasassssssasnsesacssnnnssssssnsesasil
The Coastal Plain's Drainage DivVide.iieiseeecscssesocaneenns ceseesasa3l
Typlcal Section through the Coastal Plain (NW — SE) iveeieeneraraeeseld
Stratigraphic Section showing Transgressive/Regressive Cycles.......35
Composite Diagram of the Depositional Environments..... F P 1
The Wisconsin Glacial Cycle in New JerISeY....eesseecseeesssncnsneasald’

Major Ground-Water Withdrawals from the Coastal Plain of New Jersey
by Agquifer, 1956 = 1078, ..ttt iecetseracnocennonnvonasenseassoseesdl

tcrop of the Potamic-Raritan-Magothy Agquifer System...ieeseeeeva..43

The Hypothetical Salt Water/Fresh Water Interface and Theoretical

-

Flow Pattern in the Potamic-Raritan-Magothy Aquifer System..........44
Coastal Plain and Surficial Geology in Salem County...eeececeeeaessodb

Ieggette, Brashears, & Graham, Inc. (LGB) General Stratigraphic
Interpretation of the Chambers WOrKS S1te@...eeiscevarscnsscssasssassd’

Generalized Prepumping Potentiometric Surface of the Potamic-
Raritan-Magothy Aquifer System (1900) ceeveeessacnsososssacacsssanssad3

Generalized Potentiometric Surface of the Potamic-Raritan-Magothy
Aguifer System fOr 1956..i.ieueeeivaseeneosonossasssoosooacscacsosssosessod

Generalized Potentiometric surface of the Potamic-Raritan-Magothy
Aquifer System fOr 1968..iieeeeneseesasssssssssesastanessnssansssesesdd

Potentiometric Surface Maps for the Shallow and Deep Potomac-
Raritan-Magothy Aquifers at the Chambers WOrkS...eieveeeceecescocsa5b

Potentiometric Surface Maps for the Highest Water levels 1n
the Shallow Glacial Zone (1977 & 1985 ) ceeeecssssnenceasvecosccasacsd]

vi



Number

1.

10.

11.

12.

13.

14.

1s.

16.

17.

18‘

19.

TABLES

Rationale for Task Force Sampling LOCALIONS..eeeeveescsnceoccscsassenseld

. Monitoring Well SpecificationS..eeiecereereeceennnsss I 1

Physical Characteristics of Wells Measured and Sampled by
The Task FOICE.iviteenneens I Y

. Outline of Ground-Water MOniltoring ACtIVIiEieS..iieeieersrseneoreensnoens 18

Results of Alr Monitoring at Ground-Water Monitoring WellsS......e.eee...20
Summary of Analytical Parameters Sampled.......... ceue Ceerresreresnseeal2
Geologic Units of the Coastal Plainibhysiographic PIOVINCE .t eueeanasssal3B
Hydrogeologic Units of the Coastal Plain Physiographic ProvinCe........39
N.J.A.C. 7:14A-6.4(b)1...... A

Appendix VIII Constituents found at or in Excess of 10 ppb at the
Assessment MONItOrINg WellS.eiiiie i onsinessnesovereesooscosannesseoaB9

Well Construction Specifications for Interim Status Sround-Water
Monitoring Wells at the Waste Water BaSINS..eeeesesosccescscsocansonssadd

Well Cons§ruétion Specifications for Interim Status Ground-Water
Monitoring Wells at the Waste Water Basins (ASSESSMENt) ieeceececcesaseaIb

Well Construction Specifications for Interim Status Ground-Water
Monitoring Wells at the Chemical Waste "C" Landfilll......ceieeveeinese..97

Results of Inorganic Analyses of Ground-Water Samples for
Shallow Glacial Aguifer Zone WellS.iveioeoacesnssanenn B T R E 1y

Results of Indicator Type Analysis for Shallow Glacial
Aquifer Zone WellS..uiiueeeeneecoeossnososesasnoossocinssesassannacanasssld0

Results of Inorganic Analyses of Grourd-Water Samples for
Middle and Deep Glacial Aquifer Zone WellS....iieenenecncencescscesesseeld]

Results of Indicator Type Analysis for Middle and Deep
Glacial Aquifer Zone WellS..uieeieeusenesnanoossnssnonsocssanansasrssasldl

Results of Inorganic Analyses of Ground-Water Samples for
Shallow Potomac-Raritan-Magothy Agquifer Zone WellS....eeeeeoseecanossssld?

Results of Indicator Type Analysis for Shallow Potomac-
Raritan-Magothy Aquifer Zone WellS..eeievevereserosnoencansosonannsesssld?

vii



20.

21.

22.

23.

24,

25.

26,

27.

28.

29.

30.

31.

32.

33.

Results of Metals Analyses of Ground-Water Samples for Shallow
Glacial Aquifer Zone WellS..veeeeunnen. I R

Results of Metals Analyses of Ground-Water Samples for Middle
and Deep Glacial Agquifer Zone WellS.iiieeeieeeoenves soesnnas veeses.. 144

Results of Metals Analyses of Ground-Water Samples for Shallow
Potomac-Raritan-Magothy Aquifer Zone WellS.ieeierennoennns ceves e 145

Results of Organic Analyses of Ground-Water Samples for

Shallow Glacial Aguifer Zone WellsS.,iveeeeoeenn, ee e Ceeee.eeeean 146
Results of Organic Analyses of Ground-Water Samples for Middle

and Deep Glacial Aquifer Wells....... Cessecnann Cei et e st seese e 148
Results of Organic Analyses of Ground-Water Samples for

Shallow Potomac-Raritan-Magothy Aquifer Zone Wells...... Cesane ee ..150
Results of Inorganic Analyses of lLeachate and Surface Waters....... 152

Results of Other Sample Analyses of lLeachate and Surface
L o o i eeseteess e amaiaene e.00152

Results of Metals, Leachate and Surface Water Samples........ ceeanns 153

Results of Organic Analyses of Leachate and Surface Water
SaAMD ] S s s ittt seaecsarcanssnsnnascnnnonns Ceteeassa e R § 1

Analytical Field Measurements Conducted at E.I. DuPont............. 155

Tentatively Identified Compounds Requiring Confirmation Using
Authentic StandardS...e.vueeernrvnnnnnnnas Ceeeaaeaeaa e 156

Occurence of Hazardous Metal Constituents in Ground-Water
Samples from E. 1. DuPont...v.ivuerinine v nnn fetenteiacereesssecenan 130

Occurence of Hazardous Organic Constituents in Ground-Water
Samples from E.I. DuPont...... e eeccas e e seescaacascasenaes 132

viii



I. Executive Summary

A. Introduction

The Resource Conservation and Recovery Act (RCRAj), an amendment to the Solig
Waste Disposal Act, was passed 1n 1976 to address the safe disposal of the
nuge volumes of municipal and industrial solid waste generated nationwide.

I- has been amended twice since 1976, once in 1980 and most recently on
November 8, 1984. This act is currently divided into nine subtitles. Sub-
titles C, D, and I lay out the framework for the three programs that make up
RCRA: the hazardous waste management program, the solid waste program and the
underground storage tank program, respectively.

Subtitle C of the Act establishes a program to manage hazardous waste from
cradle to grave. Subtitle C regulations set requirements for the generation
{40 CFR Parts 260 through 262), transportation (40 CFR Part 263) and treatment,
storage or disposal, of hazardous wastes (40 CFR Parts 264 and 265). EPA
divided the regulations for treatment, storage, and disposal facilities

{TSDF) 1nto two sets, one for interim status TSDF's and the other for

permitted TSDF's. The interim status standards are found in 40 CFR Part

265, while the permit standards are found in 40 CFR Part 264.

Section 3006 of Subtitle C of RCRA allows the EPA to authorize State
hazardous waste programs to operate in the State in lieu of the Federal
Hazardous Waste Program.

The State of New Jersey received final authorizaticn on February 21, 1985.

This covers 40 CFP Parts 260 through 265 for the base RCRA program, but does
not include new progran elements under the Hazardous and Solid Waste Amendments
of 1984 (HSWA).

Recent U.S. Environmental Protection Agéncy (EPA) studles reveal that

some hazardous waste facilities may not be complying adequately with certain
Federal and State reguirements of this subtitle, specifically, subpart F,
ground-water monitoring reqgulrements to monitor their sites for evidence

of ground-water contamination. Those standards consist of:

° Developement and installation of a monitoring system;

° Background monitoring;

° Routine monitoring and evaluation;

° Conducting assessments; and

° Reporting.

As a result of these findings, the Administrator of the Environmental
Protection Agency (EPA) established a Hazardous Waste Ground-Water Task
Force (Task Force). This Task Force is comprised of personnel from the
FPA office of Solid Waste and Emergency Response (OSWER), Regional
offices and state regulatory agencies. The task force will be conducting

in depth on-site investigations at land disposal facilities with the following
objectives:



1. Determine compliance with interim status ground-water monitoring require-
ments of 40 CFR Part 265 as promulgated under RCRA or the State
equivalent (where the State has received RCRA authorization)

2. Evaluate the ground water monitoring program described in the facility s
RCRA Part B permit application for compliance with 40 CFR Part 270.14(c)

3. Determine if the ground water at the facility contains hazardous waste
constituents

4. Provide information to assist the Agency in determining if the TSDF
meets the EPA ground-water monitoring requirements for waste management
facilities receiving waste from response actions conducted under the
Comprehensive Environmental Response, conpensation and Liability Act
(CERCLA), Public Law 91-510)**

5. Identify significaﬁt ground-water management, technical and compliance
problems, and take enforcement or other administrative actions to
correct the problems

To address these objectives, each Task Force investigation will determine if:

The facility has developed and 1s followina an adequate ground-water
sampling and analysis plan;

Designated RCRA and/or State-required monitoring wells are properiy
located and constriucted;

Required analyses have been conducted on samples from the designated
RCRA monitoring wells; and

The ground-water quality assessment program outline or plan as appropriate
1s adequate.

This report presents findings and conclusions of a Task Force evaluation
of the E.I. Dupont De Nemours & Co. Inc operation 1n Deepwater New Jersey
conducted from March 31, thru April 10, 1986.

Task Force Participants

The USEPA-II Project Team included Sharon Jaffess, Hydrogeologist/New Jersey Hazardous
Waste Facilities Section, Roger Ennis and Thomas Solecki, Environmental Engineers/
New Jersey Hazardous Waste Compliance Section and from the Environmental Services
Division, Nick Magriples, Environmental Engineer, Joseph Consentino, Environmental
Scientist, and Fred Haber, Quality Assurance Specialist. Representing the State

of New Jersey for the Task Force 1nvestigation were Sandra Hurd, Hydrogeologist/Burea:
of Ground-Water Quality Management, David Zervas, Environmental Engineer, Bureau of
Case Management, and Erwin Rutkowski, Environmental Engineer, Soutnern Region
Enforcement. Task Force assistance and coordination were provided by Brian Lew1s.
Engineering Geologist, State of California, on assignment to USEPA., Julianne Howe,
Richard Roat, David Billec, and Jim Thomas were the contract sampling team from GCA.

** EPA policy, stated in a May 6. 1985 memorandum form Jack McGraw on
"Procedures for Planning and Implementing Off-Site Response”, requires
that TSDF's receiving CERCLA waste be in compliance with applicable RCRA
groundwater monitoring requirements.,

2



B. SUMMARY OF FINDINGS AND CONCLUSIONS

The findings and conclusions presented in this summary and report reflect
conditions existing at the E.I. DuPont de Nemours & Company's Chambers Works
facility 1n April 1986. Subsequent actions taken by the facility, the State,
and Region II since this investigatlon are summarized i1n the accompanying update
memorandum attached to this report.

In summary, the Task Force has determined that:

1. The interim status ground-water monitoring program 1S not 1in compliance
with some of the ground-water monitoring requirements of the New Jersey
Administrative Code (equivalent to 40 CFR, Part 265).

2. various technical components of the ground-water monitoring program
described in the facility's RCRA, Part B application have been found
deficient with the reguirements of 40 CFR, Part 270.14(c), and reguire
modification.

3. The Task Force sampling confirmed that ground water at the facility
contains elevated levels of hazardous waste constituents above back-
ground levels. Such levels were found in the Potomac-Raritan-Magothy
aquifer system, which 1s a source of drinking water. Further investigation
is needed to adequately determine the scope and extent of contamination.

4. Prior to the time of the inspection, the facility was considered to have
no significant Class I violations, and as a result, was eligible to
receive waste from clean-up actions under CERCLA. However, under
the Superfund Reauthorization Amendments and the Task Force findings,
the facility is not eligible to receive waste from clean-up actions under
CERCLA owing to known releases of hazardous waste constituents into
the environment and non-compliance with applicable ground-water monitering
requlations. DuPont certified LOIS compliance with %the interim status
ground-water monitoring requirements for two regulated units, the
Chemical Waste "C" Landfill (detection monitoring program) and the
Waste Water Basins/Ditch System (assessment monitoring program) 1in
October, 1985.

5. At the time of the inspection, the facility was not zonsidered in
significant non-compliance. However, after the Task Force inspection,
a number of violations of the interim status standards were initially
identified, including deficiencies in current waste management practices
and deficiencies 1n the Ground-Water Sampling and Analysis Plan.

Ground-Water Monitoring During Interim Status

The Task Force has determired that various technical components of the
programs require modification and therefore, the programs do not meet
compliance with RCRA 1nterim status regulations. The basis for this deter-
mination is outlined below.



Borings at the Chambers Works facility indicate a complex sequence of
alluvial and tidal marsh deposits, fluvioglacial deposits, and marine
cyclic deposits. The lithologic information contained in the borehole logs
was very general and the mineralogy, petrography, and geochemistry of the
geologic units are therefore not defined. Consequently, the effects of
contaminated ground water on the confining properties of the clay and silt
units are uncertain. In addition, permeability and porosity can only be
estimated resulting in general assumptions about the hydrologic properties
of the geologic units. Despite this, a general depiction of the subsurface
has been ascertained with aid from the published literature.

Well construction details on well logs do not fully correspond with the
construction details submitted in the original Part B application.  Unknown
and possibly inadequate standards for well design and construction may be
resulting in: insufficient ground-water flow to the well for sampling, the
passage of formation materials (turbidity) into the well, and the degradation
of long-term structural integrity required for RCRA monitoring wells.
Drilling and well installation must utilize both a licensed driller and
geologist and complete, detalled "as-built” well diagrams and borehole
logs. Current borehole drilling and well installations are meeting State
of New Jersey well drilling and construction requirements (N.J.A.C. 7:14A-
6.13) .

The geologic environment gives rise to a complex multi-aquifer system.

The natural ground-water flow regime has been altered as a result of

the regional pumping of the Potomac-Raritan-Magothy system aguifer and the
site-wide pumping of the Glacial aguifer. Changes in pumping centers alter
flow paths and gradients. This complex hydrologic system warrants a more
comprehensive ground-water monitoring program than exists at the facility.

The system of RCRA and NJPDES wells at the Chambers Works does not provide
adequate data on every aguifer zone and the interrelationships between

these zones. Conseguently, accurate placement of background (upgradient)

and downgradient wells for all hydrologlic conditions was not achieved. 7o
achleve such accuracy, the following characteristics must be defined for

the geologic units comprising the shallow, middle, and deep Glacial aquifers,
and the Potomac-Raritan-Magothy acuifer system: porosity, permeability,
hydraulic conductivity, transmisssivity, storage coefficient, specific
capacity, and transient ground-water flow gradients. A lack of potentiometric
data in aquifer zones both vertically and horizontally at the site underscores
the need for additional piezometers and/or wells. Using the additional
hydrologic data, ground-water flow nets and hydrogeologic cross-sections
should be constructed to i1llustrate the relationships between the aguifers

and the effects of the unlined RCRA units and surface water at the site.

In addition, centers of pumping must be defined and the areas of influence

of the cones of depression must be further identified. Only at this point can
accurate detection and assessment monitoring points be verified and/or
established. All zones of the uppermost aquifer under all hydraulic conditions
must be monitored. Additional background wells must be installed in these
zones (middle and deep Glacial aquifers and shallow Potomac-Raritan-Magothy
aquifer zone) along with corresponding downgradient wells in positions
adequate for detection and/or assessment programs (see further discussion



telow). The Task Force recommends the incorporation of NJPDES wells with
adequate construction and records to be incorporated into the RCRA system
1f found to be in proper locations. For those localities where no NJPDES
wells can be used, new wells must be installed. Only at this stage can the
rate, extent, and concentration of contaminant plumes be identified in the
assessment program and the immediate detection of a release be monitored in
the detection program.

Tre Chemical Waste "C" Landfill was in detection mode at the time of the Task
Force 1nspection. Four wells screened in the shallow Glacial aquifer comprised
the RCRA system. The Task Force found that the number of wells designated as

the RCRA system was 1lnadequate. All zones of the uppermost aguifer must be
monitored by background and downgradient wells placed accurately for all
hydrologic conditions. In addition, the Task Force sampling showed significant
amounts of landfill-type waste found in RCRA downgradient well M-204. Therefore,
the landfill should have keen in assessment monitoring.

The Waste Water Basins/Ditch System unit was in assessment mode at the time

of the Task Force inspection. The designated RCRA wells include fourteen
wells, the majority in close proximity to the Waste Water Basins. Nine of

the fourteen wells are screened in the shallow Glacial aquifer, including the
two backgound wells. This program 1s inadequate for RCRA. As in the case of
the landfill, ground-water monitoring for the Waste Water Basins and thear
regulated extensions, the ditches, must include background and downgradient
wells screened in all portions of the uppermost aquifer and placed in locations
valid for all hydrologic conditions. In addition, the fourteen designated
RCRA wells are not adeguate for monitoring the ditch system which is over
319,000 square feet., The current assessment program has not defined the rate
and extent of migration of the hazardous waste or hazardous waste constituents
or their concentrations in the ground water as required under §265.93(d) (4).

Ground-Water Sampling and Monitoring Procedures

Inadequacies were found in E.I. Dupont's sampling and analysis plan, dated

June 1, 1982. These deficiencies include a lack of detail procedures for
cbtaining physical measurements prior to sampling, ensuring proper well
evacuation, detecting immiscible contaminants, measuring field parameters,
decontaminating equipment, and following a chain-of-custcdy. Also inadeguate
information is provided regarding analytical procedures, the facility's and
facility contractor's quality assurance/quality control program(s) and
procedures used to determine statistical increases over background measurements.
Incorrect semple containers preservation methods, and holding times are

provided for several parameters.

An oversight of Dupont's ground-water monitoring contractor, W.C. Services, was
conducted on April 7, 1986. Numerous deficiencies were noted with regard to
sampling procedures and eguipment used. Also, 1n most instances, the proce-
dures used in the field were not described, or in some cases, even mentioned

in the sampling and analysis plan. As the sampling and analysis plan and
procedures instituted were deficient, data generated from past monitoring
should be considered questionable.



Well Sampling Data Analysis

Data generated from the monitoring wells sampled by the Task Force around the
landfill seem to indicate that ground-water contamination i1s occurring in the
vicinity of area 1 of the landfill, in particular, the west side. The highest
levels of aluminum (3008 ug/l), barium (2200 ug/l), beryillium (50 ug/1),
chromium (225 ug./l), cobalt (515 ug/l), copper (260 ug/l), cadmium (2.1
ug./l), nickel (416 uvg/l), silver (42 ug/l), vanadium (527 ug/l), and cyanide
(43 ug./l) were found in this area. Hazardous organic constituents (11),
ranging from 2.6 ug./l of 2-nitroohenol to 140 ug./l of n-nitrosodimethylamine
were also found in the downgradient well sampled near area 1. Migration of
these contaminants appears to be towards the Delaware River, as Dupont's
shallow Glacial zone potentiometric map (figures 21 & 22) reveal ground-water
movement in that direction at the west side of the landfill.

Other monitoring wells sampled near the Delaware River indicate elevated

levels of aluminum {19600 ug/l), chramium (82 ug/l), cobalt (66 ug/l;, lead

(37 ug/l), mercury {1.75 ug/l), and zinc (364 ug/l). Several hazardous organic
constituents were detected, ranging from 2.5 ug/l for toluene to 2000 ug/l

for 1, 2-dichloroethane. Physical observations and field measurements 1n two
wells 1n this area seem to indicate the presence of a floating hydrocarbon
layer.

Ground-water samples obtained from monitoring wells screened in the shallow Potomac-
Raritan-Magothy aquifer zone indicate the presence of several hazardous organic
constituents ranging from benzene (1.6 ug/l) to acetone (140 ug/l). Elevated

levels of lead (61.8 ug/l), and barium (193 ug/l), were also discovered in

these samples. The majority of these constituents present in the shallow Potomac-
Raritan-Magothy aquifer zone parallel those present in the Glacial aquifer

(see above). In addition, vertical flow gradients indicate the possibility

of flow from the Glacial aquifer to the Potomac-Raritan-Magothy aquifer zone.

The highest concentrations of contaminants were found in ground-water samples
from the shallow Glacial aquifer of the interior portion of the plant. The
middle and deep Glacial aquifers showed similar levels of contamination, rela-
tive to each other. Monitoring wells along the property boundary indicate

the presence of hazardous constituents similar to those found i1n other wells
sampled by the Task Force. However, due to the various interceptor pumps

being used at any one time, it 1s difficult to say whether the contaminants

are being drawn outward from the center of the plant or inward from contami-
nation which had migrated off-site. Further investigation of possible off-site
migration of contamination at the southeast property boundary is necessary.

This widespread ground-water contamination on-site is occuring from the

Waste Water Basins/Ditch System, landfill, and past practices. Factors that
predominate are the similarities and widespread distribution of the organic
contaminants in the monitoring wells, including those screened in the shallow
Potomac-Raritan-Magothy aquifer zone. The majority of these contaminants
parallel those present in the leachate from the landfill which is a "fingerprint”
of the previous and present types of chemicals used at the facility and the
types of wastes generated on-site and entering the ditch system.



NJDEP, EPA, and DuPont agreed upon an Appendix VIII sampling program in May,
1935 to more effectively characterize the ground-water contamination on-site.
The Appendix VIII sampling results were transmitted to EPA in January, 1986.
These showed 43 constituents in excess of 10 parts per billion (ppb). For
example, well M-32 had Freon-TF at 52 ppb and the composite sample from wells
M-1, M-2, and M-3 showed 40,500 ppb of chlorobenzene. The Task Force has
determined that this Appendix VIII sampling program must be modified. The
current program only monitors the Glacial aquifer. Federal and State
regulations require the full extent and rate of migration of hazardous waste
and hazardous waste constituents be defined. This can only be accomplished
through an assessment program which includes monitoring wells in the Potomac-
Faritan-Magothy aquifer system.

Corrective Action Program

E.I. DuPont submits annual progress reports on their site-wide corrective

action program every March., The latest avallable report, March, 1986, detalls

the results of 1985. Thls most recent report concludes that the pumping

program works overall but requires adjustment in the shallow Glacial zone

along the western boundary of the site (the Delaware River). The Task Force,
however , has determined that the corrective action program requires modifications
beyond those cited in the March, 1986 report. First, the data supporting

DuPont's claims of the overall effectiveness of the pumping program must be
expanded. That 1s, ground-water flow has been most accurately defined in the
shallow Glaclal zone along the southern and eastern regiors of the site.

West of the Chemical Waste "C" Landfill and Waste Water Besins along the

perimeter of the Delaware River, few data polnts exist for measuring ground-

water levels or ground-water quality. There is also a lack of data in the

region north and east of the Chemical Waste "C" Landfill as well as northeast

of the Waste Water Basins. The middle and deep zones of the Glacial aquifer are
more poorly defined 1n all of these sectors. The Potomac--Raritan-Magothy

aquifer system has even fewer water level or ground-water quality monitoring points.
In a hydrogeologic system as complex as this one, ground-water flow directions

and the interrelaticnships between aquifer zones must be quantified better

and include data for the changing patterns due to the changing centers of pumping.

The Task Force has determined that DuPont must monitor both the Glacial

aquifer and the Potomac-Raritan-Magothy aquifer system and define the
hydrogeologic parameters for all zones. Ground-water flow nets and hydrogeologic
cross-sections must be constructed and the transient ground-water flow

gradients must be determined. Once this information is known, then accurate
determinations of the effects of the corrective action program can be made. At
this point any modifications needed can be established.



Audit of Laboratories Used by DuPont

The evaluation of the analytical work of the laboratories being used by
DuPont at the time of the investigation is included in the technical report.
Inadequacies were found in the area of parammeter selection which result in
the generation of improper information in terms of regulatory compliance.
Inadequacies were also found in the application of analytical methods which
result in the generation of guestionable data for certain parameters.

Several creditable laboratory practices were worth noting, including calibration
procedures and the use of standard operating procedures, control charts, and
sample preservation checks. Additionally, the DuPont laboratories are certified
by the State of New Jersey for various analytical activit:ies.

Comprehensive Evaluation Inspection

Observations of current waste management practices and a review of records
maintained at DuPont have identified several Class I and Class II violations.
These included the failure to date drums (accumulation start dates) at gener-
ator satellite storage areas, the presence of open drums, the failure to
conduct daily inspections, the failure to maintain adequate aisle spacings,
an inadeguate closure plan, an inadequate waste analysis plan, and violations
of DuPont's Temporary Operarting Authorization (TOR).



II. Technical Report

A. Regulatory Requirements

RCRA

In 1965, the Solid Waste Disposal Act was passed with the primary purpose
of improving solid waste disposal methods. It was amended in 1970 by the
Resource Recovery Act, again in 1976 by the Resource Conservation and
Recovery Act (RCRA).

RCRA was enacted by PL 94-580, October 21, 1976; 90 Stat. 95, 42 U.S.C.

6901 et sea.; Amended by PL 95-609, November 8, 1978; PL 96-463, October 15,
1980; PL 96-482, October 21, 1980; PL 96-510, December 11, 1980; PL 97-
272, September 30, 1982; PL 97-375, December 21, 1982; PL 98-45, July 12,
1983; PL 98-371, July- 18, 1984; PL 98-616, and November 8, 1984.

The Resource Conservation and Recovery Act is currently divided into nine
Subtitles, A through I. Subtitles C, D and I lay out the framework for
the three programs that make up RCRA.

Subtitle C of the Act establishes a program to menage hazardous waste from
cradle to grave. The objective of this program is to assure that hazardous
waste Is handled in a manner that protects human health and the environment.
The reqgulations are found in the Code of Federal Regulations (CFR). Title
40, Chapter I, Subchapter I, Parts 264, 265 and 270.

Section 3006 of Subtitle C of RCRA 3allows EPA to authorize a State hazardous
waste program to operate in a State in lieu of the Federal Hazardous Waste Pro-
gram. Under thls section States could either apply for interim or final
authorization. 1Interim authorization is received in two phases. Phase I

and Phase II. Upon the State implementing a program "Substantially equiva-
lent" to the RCRA program can the State apply for final authorization, a
program eguivalent to, and no less stringent than the Federal Program,

The State of New Jersey received Phase I interim authorization on February 2,
1983. Phase I allowed them to operate the regulations covering 40 CFR Parts
260 through 263, and 265. Phase IIA and phase IIB interim authorizations
were granted to New Jersey on April 6, 1984. However, since New Jersey's
application for phase IIA and phase IIB interim authorization was submitted
after the deadline for inclusion of surface impoundments (January 26, 1983),
their interim authorization only included the responsibility for permitting
storage and treatment in tanks, containers, and incinerators. Phase II
usually covers 40 CFR Parts 124, 264, and 270.

New Jersey applied for permitting authority of land disposal facilities
on August 3, 1984. Their revised and complete application for final
authorization was submltted on August 20, 1984, EPA published its intent
to grant final authorization effective on February 21, 1985.



New Jersey's RCRA program is run primarily by Division of Waste Management.
However, since ground-water protection is delegated to Division of Water
Resources, they take primary responsibility for RCRA ground-water issues.
New Jersey's program 1s more stringent than the Federal prcgram 1in the
following respects:

1. Waste oil is listed as a hazardous waste, consequently, more facilities
are requlated;

2. No exemptions are provided from the ground-water monitoring program;

3. No walvers are granted during interim status.

New Jersey Department of Environmental Protection Responsibilities

NJDEP is responsible for permitting treatment, storage, and disposal ({TSD)
facilities within the State of New Jersey's borders as well as carrying
cut the other aspects of the RCRA program. NJDEP is also responsible for
enforcement. Further, NJDEP must assist EPA In the implementation of the
Hazardous and Sol:id Waste Amendments of 1984 (HSWA).

U.S. BEnvironmental Protection Agency's Responsibilities

FFA provides the State of New Jersey witn Federal funding. EPA regularly
evaluates New Jersey's administration and enforcement of 1ts hazardous waste
program to ensure that the authorized program is being implemented consis~
tant with RCRA. EPA also retains the right to conduct inspections and
request iniformation under Section 3007 of RCRA, to take enforcement action
under Sections 3008, 3013, and 7003 of RCRA, and to enforce certain pro-
visions of New Jersey State law. Currently, under Section 3006(g) of RCRA,
42 U.S.C. 6226(g), the new reguirements and prohibitions imposed by HSWA
take effect in authorized States. EPA Must carry out these requirements
until the States are authorized for HSWA. Therefore, EPA will administer
HSWA in New Jersey until New Jersey applies for and recelves authorization
for HSWA. Therefore, EPA's direct responsiblities include:

1. Walver requests; and

2. Solid Waste Management Units (SWMU).

10



B. Investigation Methods and Procedures

The Hazardous Waste Ground-Water Task Force Investigation of the E.I. Dupont
De Nemours & Company Facility Consisted of:

1. Reviewing and evaluating records and documents from EPA Region II, New
Jersey Department of Environmental Protection and E.I. Dupont;

2. Conducting a Compliance Evaluation Inspection (i.e., visual Inspection of
Waste Management units, operation);

3. BEvaluating on-site and off-site analytical laboratories;

4. Sampling and analyzing data form selected ground-water monitoring wells and
leachate pumps, "Field Sampling™;

5. Conducting a Comprehensive Ground-Water Monitoring Evaluation (CME).

Records/Documents Review

Records and documents from EPA Region II and the New Jersey Department of
Environmental Protection offices compiled by an EPA contractor, were reviewed
prior to and during the on-site inspection. On-site facility records were
reviewed to verify and supplement information currently in government files.
Selected documents requiring further evaluation were copied by the Task Force
during the inspection.

These records and documents were reviewed to address the administrative, non-
technical and technical requirements of 40 CFR Parts 265, Subpart B through
R and the New Jersey Administrative Code N.J.A.C. 7:26-6,7,8,9 and 11 et seq.

40 CFR Subparts B through E address the administrative and non-technical
requirements to ensure that owners and operators of TSDs establish the

necessary procedures and plans to run a facility properly to handle emergencies

or accidents. These subparts included:

40 CFR Subpart N.J.A.C. Subchapter Subject

B 9 General facility standards

Waste analysis
Security

Inspections

Training

Ignitable, reactive or
incompatible wastes

0O o O o

[+]

C 9 Preparedness and Prevention
D 9 Contingency plans and emergency
procedures
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40 CFR 265, Subparts F-R, are the interim status technical requirements to
minimize the potential for threats resulting from hazardous waste treatments
storage, and disposal.

Throse subparts evaluated included:

40 CFR Subpart N.J.A.C. Subchapter Subiject
F 6 Ground-Water Monltoring Reguirements
G 9 Closure, post-closure requirements
H 9 Finanéial regquirements
I-R 9¢11 Record and document reguirements

factored to specific waste management
methods (i1.e. contains, tanks, surface,
impoundments, incinerators...)

The Inspection procedures to verify compliance with these subparts included a

series of checkpoints, procedures and documentation the New Jersey RCRA inspection
checklist.

Comprehensive Evaluation Inspection

The compliance Evaluation Inspection conducted in April 1986 included
identifying waste management units and reviewing waste management
operations.

These items were reviewed to address the technical requirements of
40 CFR 265 Subparts I-R and N.J.A.C. 7:26-9,11 et seg. These subparts
evaluated included:

40 CFR Subpart Subject
I Containers
J Tanks
K Surface Impoundments
N Landfills
0 Incinerators
P Thermal Treatment
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The inspection procedures to verify compliance with these subparts included
a series of checkpoints procedures and documentation, and the New Jersey RCRA
inspection checklist.

Comprehensive Ground-Water Monitoring Evaluation

This portion of the investigation was composed of an office evaluation.

The objective was to determine compliance with the Federal and State of
New Jersey interim status ground-water monitoring reguirements (40 CFR
Part 265 subpart F and N.J.A.C. 7:14A-6.1 et seqg.) and potential compliance
with the reguirements of 40 CFR 264 Subpart F and State of New Jersey re-
gulrements.

Records and documents from NJDEP and EPA-II were complled by an FPA-HQ contractor.
Those specifically relating to hydrogeology and ground-water monitoring were
reviewed prior to the on-site inspection. Several meetings were executed
between EPA-II and NJDEP hydrogeologists to discuss the site and choose
optimal sampling locations for the inspection. The hydrogeclogists selected
15 of the possible 157 wells, two surface water localities, and 2 leachate
sump pump localities. The original 15 wells chosen are: M-12, M-13, M-14,
M-22, M-25, M-59, M-63, M-64, M-67, M-91, M-92, 204, 241, 252, and 291.

These choices were made based on vertical and horizontal spatial distributions
and construction integrity (Table 1). Several pre-tasx force site visgits
occurred in order to familiarize all involved personnel with the Chambers
Works facility.

The "Characterization of Site Hydrogeology Worksheet™ from the draft version
of the RCRA Ground-Water Monitoring Technical Enforcement Guidance Document
was used as a guideline for the office evaluation. The worksheet gquestions
were answered using the Part B and any supporting documents supplied by
DuPont. Further, three interviews were conducted pertaining to hydrogeology
and the ground-water monitoring system. The first was conducted on Thursday,
April 3, 1986 where DuPont was represented by their hydrogeological consultant,
G. Sidney Fox, vice-president of Leggette, Brashears, & Graham, Inc. The
second was on Friday, April 4, 1986 with DurPont employee, John Curry. The
last interview was on Thursday, April 10, 1986 with G. Sidney Fox. The
interviews are recorded in the hydrogeologist's log book.

Task Force Field Sampling

Sampling was conducted at E.I. DuPont, Chambers Works by the Task Force

in order to determine; 1f the hazardous waste disposal, storage and
treatment activities conducted at this site and regulated by the Resource
Conservation and Recovery Act have impacted the quality of ground water
underlying thils facility, and in general, if the ground water at the
facility contains hazardous waste constituents or other indicators of
contamination from past/present facility activities. The Task Force's
contractor, Alliance Technologies (formerly GCA), collected samples from 17
ground-water monitoring wells, two of the landfill's leachate collection
sumps, and two bodies of surface water. Table 2 shows the monitoring well
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Table 1.

Shallow qlacial acuifer wells:

Medium glacial acuifer wells:

Deep glacial aquifer wells:

Shallow Raritan—Magothy aguifer wells:

RCRA wells (landfill):

yx11ls previously samled for Appendix VIII-

wells close to wastewater basins:
wells close to landfill- ‘

Wells acting as background:

Shallow well near an unlined ditch:
Perimeter wells near residential area:

Perimeter wells near Delaware River:

Rationale for Task Force Sampling Locations

Ml4, M37, M64, ME7, M70, 204, 241, 252
M3 M13, M63. 291

Ml, M12, M18, M21

M45C, M94, MS2

252 upgradient, 204 & 241 dowmgradient
Ml M3, M47, M&7

Ml2, M13, Ml4, M47, M63, Mb4

252 204 241. 291
252, M82(?)
M70

M8, M21, MS4

M63. M64

*In addition, 2 leachate samples will be taken fram the "C" landfill,
the Area I leachate system and the Area II/III leachate system.

**An allowance may be made for surface water samples as well.
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specifications for the nineteen wells which were originally chosen to be
sampled. Table 3 shows the physical characteristics of the wells
measured during the sampling activities conducted by the Task Force.
Table 4 presents an outline of ground-water monitoring activities
conducted by the Task Force at E.I. DuPont during the period March 31,
1986 through April 10, 1986. This includes the order of well purging
and sampling, as well as the equipment used, and the type of quality
control samples taken to ensure reliable data.

Due to the lack of information available for well CP6-1, it was eliminated
from the sampling list and replaced by well M-92, Well numbers M—67 and
M-70 were both eliminated due to time and sampling limitations.

Prior to evacuation of the standing water in the well casing, air
monitoring activities were conducted to determine if there was a need for
respiratory protection. The instruments used included; an organic vapor
analyzer (Ova), a photolonization detector (HNU), and a Geiger counter.
Table S presents the results of the air monitoring data obtained at each
well. An interface probe was used to determine the presence of an
immiscible phase. A very thin floating layer was detected at well M-64
only.

All water level measurements were taken with a level indicator/sounder.
After removal from the monitoring well, the probe and line were rinsed with
isopropanol and deionized water. Due to problems with the available
equipment and the large volumes of water that needed to be purged, ESD
provided two submersible pumps and several four inch bailers. This
deviation from the project plan protocol was necessary to allow the
campletion of the Task Force's sampling assignment in the time allotted.
Even with this eguipment, 1t was occasionally necessary to use more than
one pump in a well at once, in order to purge three casing volumes in a
reasonable amount of time (see Table 5).

The submersible pumps were constructed of all stainless steel, with a
viton "impeller”, and Teflon™ wrapped wires, Decontamination between
wells consisted of a non-phosphate soap and waver flushing through the
internal system, and a similar type cleaning, including an isopropanol
rinse, on the outside of the pump and line. The four inch teflon bailers
were cleaned/rinsed at EPA's Edison laboratory prior to their use in the
field. The cleaning/rinsing procedure consisted of a thorough washing
with hot water and a non-phosphate detergent, followed by successive
rinses with acetone and methylene chloride. After being air dried, the
bailers were wrapped in aluminum foil,

Three volumes were purged from all of the monitoring wells except for M-64
and M-82. M-64 was purged to dryness after approximately two volumes, and
was sampled after recovery. M-92 was purged ti1ll two volumes had been
removed and the pH, temperature, and specific conductivity field
measurements had all stabilized.
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Table 2. Well Construction Specifications for Monitoring Wells Sampled
by the Task Force
well | Total i Ground Top of Casing Screened Screen/ Screen Static Date
No. Depth Elev. Casing Diam. Interval Casing Length/ |Water Level| Instal.
(Ft.) (™t.) (Pt.) (In.) |C.W.Datum/| Mat'l Slot Sizel(Pt.)/Date/
C.W. Datum FT. BGL (Ft.) Datum
X1 119 8.79 10.19 6 100-105/ | 30455/ 5/- 2.25/4-82/ 6/66
109-114 Steel C.W.
"3 68 8.86 9.76 3 55-60/ - | 3045S/ [’ 5/- .7/6-66/ 6/66
Steel c.w.j
M2 90 7.74 8.04 6 ~ /85-90 304SS/ 5.4/.030[2.3/4-82/ l 2/67
Steel C.W.
M13 57 7.79 8.59 6 - /52-57 304SS/ 5.4/.03002.6/6-66/? 2/67
Steel
M14 |21 7.93 11.03 6 §-13/15.5~| 30455/ 5.4/.030(5.6/6-66/
21 Steel C.W, 2/67
Mi8 | 109 7.05 3.05 6 I 97-102/ -| 304SS/ 5/~ - -
Steel
M21 | 112 10.85 12.35 6 96-101/ ~| 3045S/ 5/- - -
Steel
M45c| 186 15.17 16.17 6 166-171/ ~| 30455/ 5/= 32.67/4-82/| 6/79
Steel C.W.
M47 22 8.54 9.14 3 7-12/ - | 304ss/ 5/.020 - 9/72
Steel
M63 36 - 10.04 6 22.4-27.4/| 304SS/ 5/.020 - 8/84
31-36 Steel
M64 15 - 16.72 6 1.4-6.4/ | 304s5/ 5/.020 - 8/84
10-15 | Bteel |
M5 18 - - 3 4-9/13-18| 304SS/ 5/.020 |4.8/7-84/ 7/84
Steel C.W,
K70 20 - 11.85 6 5-10/15- | 304Ss/ 5/.020 - 10/84
20 Steel
M94 | 198 7.18 8.89 6 186-191/ 304sS/ 5/- 37.4/4-82/ -
193-198| Steel C.W.
cpe-1| 180 8.20 [ 11.38 4 - - - - -
204 21 8.80 10.89 4 2-12/- PVC/ 10/.020 [2.9/1-85/ 1/85
rvC C.W.
241 20 6.70 8.10 4 4-14/10- pVC/ 10/.020 {3.4/1-85/ 9/78
20 PVC C.W.
252 20 5.91 8.70 4 =14/~ PVC/ 10/.020 |4.7/10-81/ | 10/81
! pvC C.W.
291 70 AAJ - 11.78 6 50-60/60~ PVC/ 10/.020 - 9/78
70 PvVC
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Table 3.

Task Force at E.I. DuPont (3/31/86 - 4/10/86)

|Well] Total | Static | Casing | volume | Volume

No. | Depth | Water ILevel| Diam. |in Column| Purged

(ft.)T% (fr.) ¢ 1 (in.) (gal.) (gal.)

ML |114.48 |  15.88 | 6 145.0 435.0

1 I

M3 | 68.80 | 14.56 | 6 [ 79.6 240.0
| i | 1 )

M12 | 76.30 |  15.42 | 6 | 84.0 | 268.0
1 1 | 1 I

M3 | S4.44 | 15.41 | 6 57.3 | 180.0
| 1 \ \

Ml4 | 24.57 11.60 I 6 19.0 | 57.0
l ] |

M18 1109.14 14.33 | 6 | 139.0 | 417.0
| l 1 ] | |

M21 {113.48 17.88 6 138.0 | 420.0
| ] I

M4as5c1187.70 55.69 I 6 I 194.0 | s582.0
l l | ] I |

M&7 | 20.56 |  11.41 6 b3 | 4000
1 ! | 1 ]

M63 | 39,08 |  12.10 | 6 |  39.6 | 120.0
! l | !

Me4*! 17.23 | 8.29 | 6 25.0 | 40.0
| | l

kmgz }197.52 } 57.50 6 | 205.0 | 410.0

l ] [ I

M94 [198.82 |  53.27 6 | 214.0 | 642.0
i

204 | 22.76 7.72 4 9.6 30.0

241 { 21.62 5.36 4 |  10.3 31.8

!
252 | 22.89 4.50 4 12.0 3€.0
291 ( 70.82 10.91 6 87.0 261.0

t All measurements taken from top of casing

*  Very thin immiscible layer detected
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Table 4. Outline of Ground-Water Monitoring Activities Conducted by
Task Force at E.I. DuPont (3/31/86 - 4/10/86)

Date

3/31

4/1

4/2

4/3

4/4

4/7

4/8

4/9

Activity

equipment preparation

well
Well

Well

wWell
Well

Well

Well
Well
wWell

well

Well

Well

wWell

Well

204-
241~

291~

291-

13-

14-

252~

64-

21-

18-

92—

94-

45c-

purged/sampled (2" bailer)t
purged/sampled/field blank/facility
split (2" bailer)t

start purge; stopped due to
miscalculation of purge volume

purged (ESD submersible pump)/

sampled (2" bailer)

purged (ESD submersible pump)/

sampled (2" bailer)
purged/sampled/fi1eld blank (2" bailer)t

purged/sampled/facility split

(2" baller)t

purged (ESD submersible pump)/

equipment blank/sampled/

field blank (2" bailer)
purged/sampled/duplicate

(2" baller)t

start purge; stopped due to submersible
punp failure

purged (ESD submersible pump)/
sampled/field blank (2" bailer)
purged/sampled (2" bailer)t

purged (ESD submersible pump)/
sampled/fi1eld blank (2" bailer)
purged (ESD submersible pump)/
sampled (2" bailer)

purged (combination of ESD submersible
pump and GCA bladder pump)tt/
sampled/field blank (2" bailer)

purged (combination of ESD submersible
pump and extended 4" bailer)/

sampled (2" baller)

purged (ESD extended 4" baller)/

sampled (2" bailer)t

purged (combination of two ESD
submersible pumps)/
sampled/duplicate/field blank (2" bailler)

cont.
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Table 4. (cont.)

Date Activity

4/10 well 12- purged (ESD submersible pump)/
sampled (2" bailer)
Surface water sample #1 *
surface water sample $#2 **
leachate sump £#1 (facility split)***
leachate sump §2****

t seperate baller used for purging and sampling
t+ only two casing volumes purged at this well (see report)
* located at northwest corner of landfill
** located at northwest corner of dredge material
**x  Jocated at southwest corner of landfill
****x  Jocated at southeast corner of landfill
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Results of Air Monitoring at Ground-Water Monitoring Wells

Table 5.

DuPont (3/31/86 - 4/10/86)

Conducted by Task Force at E.I.
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lLeachate was collected from Sump £#200 (Area I of landfill, southwest corner)
and Sump $274 (Area II and III of landfill, south side). All leachate
samples were collected on the final day to prevent possible cross-
contamination of any ground-water samples. Samples from M-12 and the
surface waters, were taken on the morning of the same day, however they were
packaged and sealed prior to handling any leachate samples in the afternoon.

GCA wore self-contained breathing apparatus (SCBA) and protective clothing
during the sampling. All other persons present wore full-face respirators.
Samples were collected directly from a wide-mouthed tap after having initially
allowed flow through to clear the line of any stagnant liquid.

Sur face water samples were collected from two locations on the site; the
northwest corner of the landfi1ll, south of wWell 252, and the northwest
corner of the dredge landfill. Samples were grabbed directly in the proper
containers from the upper portion (6 inches) of the body of water,

Fileld blanks were taken each day during the survey. One equipment blank was
taken to determine 1f there was any contamination of the sample due to the

equipment.

The sampling procedures followed were those described in the Work/

Quality Assurance Sampling Plan for the Ground-Water Task Force Inspection
Plan at E.I. DuPont. All sampling was conducted using teflon bailers
equipped with bottom emptying valves. Samples were collected for the
analytical parameters summarized 1n Table 6 and analyzed by EPA contractor
laboratories.

Following the collection of the samples, GCA placed the samples in coolers
containing ice. Samples were preserved, and 1if necessary filtered, upon
return to the staging area. Packaging was conducted in accordance with
applicable Department of Transportation regulations for shipment to the
EPA contract laboratories. 