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Chairman’s Letter

This third report of Review Panel Activities, United States v. Olin
Corporation Consent Decree, July 1, 1990 - April 23, 1999 reflects significant
progress in reducing DDTR levels in fish, water, and sediments. Although the
performance standard has not yet been achieved for all fish, there are numerous
indicators that the Remedial Action continues to reduce DDT exposure to people
and the environment.

This report and appendices (in separate volumes) mark the transition from
planning and constructing a remedy to monitoring changes. In order to fairly
evaluate that change, this report has included all of the post-construction
monitoring (1988-1997) and summaries of earlier decisions by the Review Panel.
The report summarizes RP activities which assure that: data are valid and accurate
for use in evaluating the remedy, sampling is representative of environmental
conditions, and the remedy is operating as anticipated.

This report also marks another important transition. On November 2, 1996,
Ms. Anne Asbell, second chair of the Review Panel, lost her battle with cancer. Ms.
Asbell was more than a thoughtful and tireless leader. She was a teacher and
colleague, who challenged everyone associated with this project to apply their best
talents, collaboratively, to achieve solutions to tough problems. She also reached
out with empathy to the communities affected by this and other environmental
problems in order to understand their needs and concerns.

Again in this phase of the project, the RP has demonstrated the power of
collaboration among federal, local, and state governments and industry to achieve
environmental benefits.

As the new chair, I am heartened by our progress and the continuing
commitment of the Review Panel and Olin to achieve a successful resolution of the
DDT contamination of the Huntsville Spring Branch-Indian Creek system. I am
confident that we will succeed.

Sincerely,

Shra VS Rete

- Edward S. Bender, Ph.D.
Chair, Review Panel
(202) 564-6483
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Introduction to Volume 2

On May 31, 1983, U.S. District Court Judge Robert B. Propst entered,
as part of an order settling litigation against Olin Corporation, a Consent Decree
(CD) governing remedial action for DDTR contamination in the Huntsville Spring
Branch-Indian Creek (HSB-IC) system. The CD requires Olin to develop and
implement a plan consistent with the goals and objectives of the CD to meet a
performance standard of 5 parts per million (ppm) DDTR in filets of channel catfish,
largemouth bass, and smallmouth buffalo in specified reaches of the HSB-IC
system.

The CD established a Review Panel (RP) with voting members from the U.S.
Environmental Protection Agency (EPA), Tennessee Valley Authority (TVA), U.S.
Fish and Wildlife Service (FWS), Department of the Army (DOA), and Alabama
Department of Environmental Management (ADEM), and non-voting participants
from Triana, Alabama (Triana) and Olin Corporation (Olin). This volume contains
documents that are pertinent to the Review Panel act1v1t1es during the period July
1990 - April 23, 1999.
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Appendix A. Project Chronology

For period May 31, 1983 through April 23, 1999

May 31, 1983
June 14, 1983
January 26, 1984
June 1, 1984

July 14, 1984
August 31, 1984
January 2, 1985

February 5, 1985

July 1, 1985

July 17, 1985

Court approved Consent Decree for US vs Olin Corp
Review Panel established.

Review Panel adopted operating procedures.

Olin submitted remedial action plan to RP.

Public Meeting, Triana, AL, to receive comments on Olin’s
Proposed Remedial Action Plan.

RP issued first decision document approving Olin’s
Proposed Remedial Action Plan with modifications.

USACE Nashville District initiated Environmental
Impact Statement Public Scoping Process.

Olin submitted draft permit applications to RP and
permitting agencies (USACE, USFWS, TVA, Alabama,
and EPA).

Olin submitted: 1) final engineering drawings and
specifications and environmental analysis report; 2)
permit applications to USACE Nashville District, TVA,
and US FWS; and 3) report on field and laboratory
investigations of the Huntsville Spring Branch-Indian
Creek (HSB-IC) system to the RP.

USACE Nashville District issued notice of availability of
draft EIS for permitting activities.
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August 1, 1985

December 2, 1985

January 11, 1986

January 28, 1986

February 21, 1986

March 1, 1986

March 24, 1986

March 25, 1986

March 31, 1986

April 1, 1986

April 23, 1986

Olin submitted to the RP: 1) remedial action alternatives
report for Lower Reach A (LRA) and 2) interim goals
report.

Department of Army (DA) issued license to Olin for
remedial action construction activities on Redstone
Arsenal.

Olin submitted revised permit applications and detailed

engineering plans to RP, USACE Nashville District, TVA,
and USFWS.

USFWS issued limited authorization to begin site
preparation and mobilization within the boundaries of
Wheeler National Wildlife Refuge (WNWR).

Final EIS issued by the USACE Nashville District.
Olin submitted special reports: baseline conditions for
water and fish; substitute fish species; long-term data
acquisition program (revised); and interim goals.

Close of public comment period on final EIS.

Alabama Department of Environmental Management
(ADEM) issued 401(a) certification.

Applicable permits issued to Olin.

USFWS issued permit and construction began on Upper

Reach A (URA).

Groundbreaking Ceremony for URA.
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July 2-8, 1986

July 16, 1986
September 15, 1986
October 1, 1986
October 2, 1986

October 21, 1986

October 28, 1986

November 18, 1986

November 21, 1986

November 28, 1986

December 1, 1986

RP approved and regulatory agencies modified permits for
relocation of the northern diversion ditch in URA.

HSB diverted to new channel in URA (salient cut opened
June 11 and oxbow cut opened July 16).

Olin submitted preliminary applications for permits on
Lower Reach A (LRA).

USACE issued public notice of remedial action proposal
for LRA.

Olin, with RP concurrence, committed to start
construction in LRA by December 1, 1986.

Olin issued proposed engineering drawings for the
remedial action in LRA, highlighting areas where
construction activities were proposed prior to December 1.

RP held public meeting at Triana concerning the remedial
action for LRA and RP issued Decision Document 2,
baseline data, substitute species, and interim goals for
fish and water.

ADEM issued 401(a) certification for remedial action in
LRA.

USFWS issued permit for remedial action in LRA.

TVA and USACE issued permits for remedial action in
LRA.

Construction mobilization began for remedial action in
LRA.




Review Panel Activities HSB-IC System DDT Remedial Action (3™ Report)

December 9, 1986

January 18, 1987

February 16, 1987

March 18, 1987

April 16, 1987

May 20, 1987

May 20, 1987

July 22, 1987

July 22, 1987

August 19, 1987

September 14, 1987

RP issued Decision Document 3, remedial action plan to
isolate DDTR in LRA and full construction began in LRA.

Construction of diversion structure No. 4 in LRA
completed to elevation 558.

Mechanical excavation of bottom sedimenfs between
HSBM 3.4 and 4.0 in LRA completed.

HSB diverted to new channel in LRA.

RP issued Decision Document 4, report on DDTR in
Reaches B and C of the HSB-IC system.

Revised plan submitted to RP for demobilization following

. completion of construction in URA and LRA.

Eight-foot alligator captured in LRA and relocated with
USFWS assistance.

Major construction activities completed; ceremony held at
remedial action site.

RP issued Decision Document 5, substitute species for
largemouth bass.

USACE Nashville District, issued report of interagency
regulatory committee inspection conducted August 3,
1987; no major deficiencies of permit conditions identified.

RP inspection committee (including representatives of all
agencies) issued report of August 27 inspection to RP
Chair certifying the “as built” remedial action for URA
and LRA meets or exceeds requirements of the decision
documents 1 and 3, plans and specifications approved by
the RP.
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October 14, 1987 RP Chair transmitted to Olin his concurience with the
interagency regulatory inspection committee and the RP
inspection committee certification; requested Olin to
submit for a approval a proposed date for completion of
construction and start of the long-term monitoring
program.

October 15, 1987 Olin transmitted letter to RP Chair proposing January 1,
1988 as the date for the “designated event” signifying
completion of construction and implementation of the
remedy as required by Decision Document 3 and CD,
paragraph 52().

December 3, 1987 RP approved January 1, 1988 as completion of
construction and start of long-term monitoring period,;
issued Decision Document 6, long-term monitoring
program for the remedial action in the HSB-IC system.

December 3, 1987 Howard Zeller announced his resignation as Chair of the
RP, effective December 31, 1987; Anne Asbell appointed
RP Chair effective January 1, 1988; Anne Asbell
requested continuation of the technical committee and
inspection committee. RP adopted a semiannual meeting
schedule in lieu of the quarterly meeting schedule held
through December 3, 1987.

January 1, 1988 Anne Asbell became RP Chair. Official completion of
construction and beginning of the initial remedy as

required by the Decision Document 3 and CD, paragraph
52 ().

February 9, 1989 Olin requested change in the due date for the long-term
monitoring reports from March 1 to April 15 of each
report year.
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February 22, 1989

April 14, 1989

June 13, 1989

June 14, 1989

November 21, 1989

December 7, 1989

April 15, 1990

June 11, 1990

June 13, 1990

June 14, 1990

June 25, 1990

RP informally concurred with requested change in due
date for the long-term monitoring report.

Olin submitted long-term monitoring report 1.

Technical Committee, Inspection Committee, and RP
jointly inspected remedial action project.

RP requested Olin and EPA jointly propose data
validation procedures for the long-term monitoring
program.

Olin and EPA proposed long-term monitoring program
data validation; Olin proposed optimum number of fish to
be collected.

RP modified Decision Document 6 to change the due date
of long-term monitoring program reports to April 15.

Olin submitted long-term monitoring program report 2.

Inspection Committee reported on June 13, 1989
inspection of remedial action. :

Inspection Committee, Technical Committee and RP
jointly inspected project.

RP issued Decision Document 7, quality assurance and
fish sample size. RP approved termination of the “far-
field” groundwater monitoring program and reduced
frequency of the “near-field” groundwater monitoring
program.

Inspection Committee reported on June 13, 1990
inspection of the remedial action project site.
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December 6, 1990

January 23, 1992

July 15, 1993

January 19, 1995

July 20, 1995

May 17, 1996

July 24-25, 1996

March 17, 1997

May 15, 1998

July 23, 1998

Decision Document No. 8 to terminate Technical Proposal
Groundwater Monitoring until Year 10 (1997).

Decision Document No. 9, Process for Review of
Monitoring Data and Olin Notification of Compliance by
the Technical Committee .

Huntsville DDT Project Public Meeting to inform the
Public of the progress toward meeting the performance
standards.

Review Panel Decision Document No. 10, Process for
Review of Continued Attainment defined. Appendix A to
Document Number 10 found that Continued Attainment
had occurred for Largemouth Bass in Reach C.

Finding of Continued Attainment Largemouth Bass,
Reach A and Reach B (Appendices B and C to Decision
Document Number 10).

Report on Interlaboratory Quality Assurance and Quality
Control

Detailed Review of long term monitoring program results
with the Review Panel and Technical Committee

Post Remediation Sediment Investigation — Reach A and
Reach B '

Olin proposes a time extension for meeting the
performance standard for channel catfish and smallmouth
buffalo.

Review Panel reviews Olin’s proposal for a time extension.
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September 15, 1998 Public meeting on Olin’s proposal to extend time to meet
the performance standard for channel catfish and
smallmouth buffalo.

October 2, 1998 Letter of Inspection Committee on vegetation and
stability of Remedial Action Site through monitoring
period.

December 21, 1998 RP Decision Document Number 11, to Extend Time for

Meeting the Performance Standard for Channel Catfish
and Smallmouth Buffalo.

February 3, 1999 Olin submitted interim goals and contingéncy plans for
Extension Period.

February 25, 1999 U.S. Department of Justice and Olin jointly petitioned the .
court to modify the schedule to attain the performance
standard.

April 23, 1999 Court Order modified schedule to meet performance
standards.
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Appendix B. Consent Decree and Joint Technical Proposal




L. o 1 S
IN THE UNITED STATES DISTRICT EOURTCEER Wur
NORTHERN DISTRICT OF Aﬁw&%‘ 4
NORTHEASTERN DIVISION

UNITED STATES OF AMERICA,

Plaintiff,
CIVIL ACTION
V.
.NO. CV80=-PT-5300-NE

FILED

hAY 311983

UNITED STATES DISTRICT COURT
NGRTHER! DISTRICT OF ALASAMA ¥

JALES E VANDECIFT, CLEQ;KV(/

OLIN CORPORATION, A Virginia
Corporation

Defendant,

TOWN OF TRIANA

Intervenor. E E)\g T

g"rq' .........
)

Y
.

STATE OF ALABAMA, ex rel. B san
CHARLES A. GRADDICK, Attor4é§ gise
General, et al., :
: CIVIL ACTION
Plaintiffs, :
: : NO. CV79-PT-5174-NE
v. :
OLIN MATHIESON CHEMICAL s

CORPORATION, a Virginia
Corporation,

*0e '.‘-.:. ™" e

Defendant. :

CONSENT DECREE

The undersigned have agreed and stipulated that a
judgment can be entered in these actions incorporating a settlement

agreement gontaining terms and conditions which include those set



forth in this Consent Decree. The parties to th:.s Consent Decree
have agreed to its terms conditional upon the filing and-approval by
the Court of the overall settlement of this case and related cases.
The Court has reviewed such terms and conditions and has determzned
that they are reasonable and adequate to resolve the issues ra:.sed
in these actions and constitute appropriate relief, lncludlng:
development and implementation of remedial action to achieve the
performance standard and to isolate DDT from people and the |
environment in the area of the Huntsville Spring Branch ("HSB") -
Indian Creek ("IC") tributary system of t.‘ne Tennessee River ("TR")
'("hs,B-Ic System"); provision of health care and monitoring to
Claimants; and mitigat.ion of adverse environmental effects. The
Court., having subject matter jurisdiction in these actions,

Now THEREFORE ORDERS ADJUDGES AND DECREES AS FOLLOWS:

, INTRODUCTION

S, -'--'-‘:'?',;'fhe',"p'arti-es’: to-this Consent Decree are: .

(a) United States of America, on behalf of all federal
aqenc;’Les, departments and other entities.thereof (all collectively
referred to as the "United States"); .

(b) Qlin Corporation, a corporation organized and
existing nnder the laws qf tne Commonwealth of Virginia with its
principal place o_£ business in Stamford, Connecticut ("0lin"); and

(¢c) State of Alabama, on behalf of all branches

agencies, department’s,' establishments, instrumentalities, bureaus,



subsidiaries, boards or commissions and any other entity of the
Government of the State of Alabama -(all collectively referred to as
the "St_aﬁe") .

The terms of this Consent Decree shall bind the parties hereto é.nd
their successors and assigns.

2. 'fhe HSB ent.ers Redstone Arsenal ("RSA") ffom the City of
I-Iun'tsville, .i.la.bama. It flows through RSA and the Wheeler National
Wildlife Refuge and converges with IC at HSB Mile ("M") 0.0. IC
flows into the TR near Triana at TRM 321 (ICM 0.0). For purposes of
this Consent Decree, the HSB-IC System is defined as that portion of
HSB beginning at _HSBM 5.4 to HSBM 0.0, and that portion of IC from
ICM S.6 to ICM 0.0. The HSB-IC System is depicted on the Figure
attached hereto as Exhibit"A." In the "Engineering and
Env.iror_upegtal_‘:Study of _DDI chtam;n,at'iop of ,Hunf.sville Spring
Branch, Ir;dign Creek and Adjacent Lands and Watefs, Wheeler
: 'Resé.rvci"r,: Alabama" .'Vé"l'é';"'. 123" Néifé&xbef;. ‘1980, .by IWater ‘and” }.\ir'
Research, Inc. ("w.'A.R. Réport"), the HSB~IC System is divided into
three reaches: Reach A, Reach B, and Reach C. Reaches.A, B, and C |
are defined in the W.A.R. Report as follows: o

| Reach A - Begins at HSBM 5.4 and extends to HSBM 2. 4;

Reach B - Begiixs at HSEM 2.4 and extends to HSEM 0.0; and

Reach C - Begins at ICM 5.6 and extends to ICM 0.0.

For the purposes of this Consent Decree, Reaches A, B and C are

defined as they are in the W.A.R. Report.



3. DDT is defined for purposes of this Consent Decree as:
1,1,1-trichloro-2,2-bis~-(p-chlorophenyl) ethané, including- its
isomers, and the degradation products and metabolites DDD or TDE
(l,l-dichioro-é,vais (p-chloropﬁenyl),ethane), and DDE (1,1~
dichloro-2,2-bis (p-chlorophenyl) ethylene),. and the isomers
thereof.

4. The United States filed a Complaint on December 4, 1980 and
an Amended Complaint on February S, 1982. The United States'
complaint as aﬁended alleges' an imminent and sﬁbstantial
endangerment to human health and the environment ;s a resuLﬁ of
OLinfs.alleged‘discharée.of DDT into the waters of the United
-States, the Wheeler National Wildlife Refuge, and the environment
from a former manufacturing plant -locatgd at RSA in northern
Alabama, and seeks appropriate relief under federal statutory law
and under common.l;y.‘The St#te filed a complaint and amended
cbm}:ilai-h..'c alleqinq‘thesesame .t.‘é..é.;*."s"a'x;'d'se.e‘ks‘. felief similar to that
requested by the United States. Olin filed answers and motions to
dismiss and denied liability in'these. actions.

S. To.resolve.this matter constructively, to avoid prolonged
' litiqafion, to permit efficient implementation of the remedies to be
pérformed pursuant to this Cénsent Decree, to provide health care
and monitoring to Claimants, and to further the public inte;:est, the
United States, Olin, and the State, have agreed to forego thei:

respective claims, allegations, responses and defenses to these



‘actions and to enter into this Consent Decree. This Consent Decree
is part of an overall settlement of the following claims and
actions:

a. James Cloud, et al. v. Olin Corporation,
In the United States District Court for
the Northern District of Alabama,
Northeastern Division, Civil Action File
No. CV79-P'I"-5128-NE;

b. Marvelene T. Freeman, et al. v. Olin
Corporation, In the United States
District Court for the Northern District
of Alabama, Northeastern Division, Civil

Action File No. CV80-PT~5057-NE;

¢.. Erskine. Parcus, et al. v. 0Olin
Corporation, In -the United States
District Court for the Northern District
of Alabama, Northeastern Division, Civil
Action File No. CV80-PT-5098=NE;

d. State of Alabama ex rel Charles A.
Graddick Attorney General, Charles 2 A.
Graddlck_ Attorney General v.. olin

-" -Corporation, a Virginia Corporation, In
the United States District Court for the
. Northern. " District. of ‘Alabama,
i e Northeastern Division‘, ‘Civil Action File
No. CV79=-PT=-5174=NE;

e. United States of America v. Olin
Corporation, a Vlrginla Corporation, In
_the United States District Court for the
Northern = District of Alabama,
Northeastern Division, Civil Action File
No. CV80-PT-5300-NE;

£. Annie Mae Charest, et al. v. Olin

Corporation, a Virginia Corporation, et
al., In the United States District Court

for the Northern District o¢f Alabama,
Northeastern Division, Civil Action File
No. CVBI-PT-5367-NE: and

g. Administrative tort claims filed against
the United States relating to, among other

-S-



things, DDT, allegedly discharged into
the waters of the United States, the
Wheeler MNational Wildlife Refuge, and the
environment in the vicinity of RSA in
northern Alabama. :

6. The parties to this Consent Decree have agreed to its terms
conditional on the filing with and approval by the Court of the
overall settlement, including this Consent Decree. The public
notice requirements of 28 C.F.R.§50.7 will be complied with, and
this Consent Decree is to be entered only after the provisions of

that regulation have been met.

PURPOSE OF THE CONSENT DECREE .

"7. The purpose of the 're'medy(ies), monitoring and other
actions which Olin is required to perform under this Consent Dgcreé _
is to isoclate DDT in the HSB-IC System from people énd the \‘
' enviforﬁnenf “and to’ ;m'i'ﬁi.n{i'ze. .:’tu’i"a.xiéb'ér;t ':hof ’ DD'L‘ out of the HSB-IC

System to protect human health and the environment.

REMEDIAL ACTIONS
8. Olin shall implement remedial actions required by this
Consent Decree and cqnéistent Qith the "Joint 'rechnical Proposal to
Implement Remedial Activities Pursuant to Consent Decree" (the -
“"Proposal", Exhibit "B" heretp) . .
9. Olin shall develop remedy(ies) pursuant to the requirements
of this Consent Decree to achieve and continue to achieve the

performance étandard under the terms of this Consent Decree.



10. Olin shall conduct monitoring studies of fish, water,
sediment, and sedizﬁent transport, as set forth in the Proposal and
pursuant to this Consent Decree, to cbtain baseline data and ko
-'evaluate the effectiveness of the 'remedy( ies). Olin shall also
conduct studies of gf\oundwater as set forth in the Proposal.
Selected monitoring a:ctivities will continue beyond the time for
attainment of the performance standard. _

“11. 'I.‘he baseline monitoring program is to begin no later than

the date of entry of this Consent Decree. <
PERFORMANCE STANDARD

. 12. The performance standard is a DDT level of 5 parts per
million ("ppm") in the fillets of channel catfish, largemouth bass
and smallmouth buffalo, in Reaches A, B, “dnd C. 'Methods for
) measuring DDT. levels in fish are set forth in. the Proposal. In the
event that one of the three £ish species :Ldent:.fied above cannot be |
' obtafned 1H- a.ny orxe of the Reacixeé; Olin and the RP shall agree upon
one or more substitute fish species for that Reach. In the event of
a disagreement, the RP shall dééig’nate such substi*t/:ute £fish species. .

| GOALS AND OBJECTIVES

13. The petfommc& standard sh:a’ll be achieved consistent with

the following Goals and Objectives:

a. ' Isolate DDT from pecple and the environment in
order to prevent further exposure;

b. 'Minim:.ze further transpcrt of DDT out of the
HSB-IC System;



c. Minimize adverse environmental impact of
remedial actions; .

d. Mltigate effect of DDT on wildlife ha.b:.tats in
the Wheeler National Wildlife Refuge;

e. Minimize adverse effects on operations at RSA,
Wheeler Reservoir, . and Wheeler -National
Wildlife Refuge;

f. No increase in flooding, particularly at City
of Huntsville and RSA, except those increases
in water levels which can be reasonably
expected ipn connection with the implementation
of remedial action, provided 0Olin takes all
reasonable steps to minimize or prevent such
increase; and

g. Minimize effect on loss of storage capacity for
powér generation, in -accordance with the
Tennessee Valley Authority Act ("TVA Act").

REVIEW PANEL

14. A Review’ Paner]:-(-i’RP"')*'-"iS" to be establj.shed"promptly
‘.__consisting of members -desi.qnated by each of- United States Fish and
Wildlife Service, TVA, EPA, the United Sta.tes Army, and the State.

-.The Town of- Trisna;’ AIabama and“ Oiin- sha‘ll ‘serve as’ ncn-voting

participants on the RP. An EPA representative ‘shall be the
chairperson of the RP. The RP sha.ll. meet semi‘annuaiiy and may hold
special meetings as apéropriate. The decisions of the RP sﬁall be by
majority vote of the memberé, and the RP shall establish its own
operating procedures. The members _of the RP shall have the right to
deliberate in sessions restricted to members only. Each eatity

. appointing a member to the RP shall be responsible for its own
expenses in connection with its respective member's service on the

RP.



15. The RP shall review the data collected pursuant toc the
Proposal and this Consent Decree and Olin's preposed remedy(ies) .
In proposinéﬁ and reviewing the initial remedy pursuant to the
Consent Decree, 0lin and the RP shall act in good faith, snall fully
cooperate, and shall use their best efforts to ‘agree upon an initial
remedy consistent with this Consent Decree. Pursuarnt to the
schedule in this Consent Decree, the RP shall either approve olin's
proposed initial remedy, monitorinq plan, and construction and
implementation schedule, subject to compliance with applicable law;
disapprove the proposed initial remedy and monitoring n'lan, and,
pursuant to a designatedschedule, require submission of a modified
remedy and monitoring plan with a .schedule for construction and
o imnlement‘ation;' "or ‘designate a “sdbstitute remedy and monitering
, plan y,i,th a. schedule for constructicn and implementation.

16 If the RP determines, pursuant to paraqraph 20 below, that
| -a modificaticn to the remedy implemented by Olin 1s necessary, it
shall specify a schedule for'OIin' s submission of such modification.
0olin shall submit such modifié:ations in accordance with the
schedule, and therea.fter the RP shall follow the procedure specified
.in paragraph lS .

17. 0Olin must implement the remedy(ies) approved or designated
by the RP pursuant to the schedule for. construction and

implementatien of the remedy(ies) or seek re;ief from the Court

pursuant to paragraph 22 below.



18. Olin shall submit quarterly reports of its monitoring data
to the RP. and reports relating to the developmént of significant
information in a format to be agreed upon by the RP-and Oliﬁ..The,
quarterly reports shall include, at a minimum, a summary _of the data
collected and the raw data. Olin shall also submit a quarterly
report of its progres§ in meeting the schedule for cénstruction and
implementati'on of ;he remedy(ies) ﬁndertaken pursuant to this
Consent Decree. | .

19. Interim goals to indicate progress toward aétainment of
th_e-perfoi'mance standard will be set pursuant to pa;#graph 29 iaelcw,
after selection of the initial remedy.

20. The RP shall, semiannually, review the monitoring data
ga:t’:.hefed pursuanﬁ.to_-the..P.roposal and this Consent Decree and the
remedy(ies) :melemented shall compare the data to the :.nter:.m
goals, and shall determine whether Ol:l.n. is making appropriate
- p:oqreas--~in-. -meeting«tl;e-,.perfomance ‘standard. The RP - shall
determine whether ,a.‘_ remedy(ies) or remedy implementation is
inadequate and if it dei_termines that a modification .of the tex?:edy is
necessary, it shall ac‘tA‘in accorda.ncg with paragraph 16 above.

21. In determining wheﬁher remedial actions are appropriate,
;:he RP shall consider the following factors: .

(a) The natu;:e of the endangerment ‘to human hq.alth and
the environment which the remedial action is

designed to address;
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(b)

(c)

(d)

The extent to which implementation of the remedial
action would reduce or increase endangerment to |
human health or the environment, or would otherwise
affect human health or the envi:onment;

Whether implement.atio_n of such remedies is
unnecessary to satisfy or is inconsistent with the
Goals and Objectives set fo;:th in paragraph 13
herein, and the performance standard; and

Whether the remedy chosen is the most cost-effective
means of accomplishi:(g the performance standard.

JUDICIAL REVIEW

22. 0Olin shall be required to implemen{: the remedial actions

required- by-the RP unless, upon petition by Olin, the Court

determ:.nes, upon the ev:.dence. e

Ryl

(a)

T~ 8T

(b)

.

Tha‘.: 1mplementation of such remedy(ies)

"":'.s"' unnecessary L to~ 'satisfy “or is

inconsistent with the Goals and
Objectives set forth in paragraph 13
herein, and the performance standard; or

that considering: .

T (1) The nature of the endangerment to

human health or the environment which the

remedial action is designed to address;
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(ii) The extent to which implementation
of the remedial action would r;aduce or
increase endangerment to human health or
the env.ironment,. or would otherwise
-‘affect human health or the environment;
and .

(iii) Whether the remedy(ies) chosen is
the most cost-effective means of
accomplishing the performance stanc}ard,

it would be arbitrary or capricious to require Olin to implement the

remedy(ies).

SCHEDULE FOR REMEDIAL ACTION DEVELOPMENT

23. By June 1, 1984, Olin shall complete the necessary

. monitor.tng studies- outlined in the Proposal, shall submit the data

gathered pursua.nt thereto, and shall specify an init:.a.l remedy to

" the RP. oOLin' s proposaI for an imtial remedy shall include a

schedule for implementation, a monitorinq plan, and the other
information required in paragra.;p'h' 52 below. | | _

24. By September 1, 1984, the RP shall take action in
accordance with paragraph -15‘.

25. 0Olin shall complete‘constmction and implementation of the
initial remedy and .any subseguent temediea_requix.jed un¢e: this
Consent Decree pursuant to the schedule established under

paragraph 15.



26. Within 10 years from the date of "completion" of the
construction and implementation of the initial rér_nedy (as that event
is determined pursuant to paragraphs lS-‘and 52(j)), Olin shall
attain the performance standard in Reaches A, B; and C. The
def-initioh of "attain the performance sta.ndarci” is set forth in the
Proposal in Section 7.0.

27. Afﬁer attainment of the performance standard, Olin shall
demonstrate "continued attainment of the performance standard".
‘The defihition of "continued attainment of the performance
standard" is set forth in the Proposal in Section 7.0. .

,28. Once Olin attains the performanc:e standard, it shall
operate or maintain, as necessary., any remedy(ies) (including bi=d
repélling-dévices) imi:lemented pursuant to this Consent Decree
-until termination: of the- Consent Decree pursuant to paragraph 54
below. | .

29 To evaluate’ OIin’s prcgress " toward attaining the
performance standard within the schedule set forth 'in paragraph 26,
interim perfomgx;cg goals shall be established. Interixp
performance gocalis will be agreed upon 'by Olin and the RP; in the
unlikely evefxt that. Olin aﬁd' t.he RP cannot aqre;e'on"interim
pez:formance goals, the RP shéll set such goals after selection and
approval of the initial reu;ady. The interim performance goals .shall
be expressed in terms of reductions éf DDT levels or pirticular
'~ ranges of DDT levels in f.isﬁ fillets, as speéif;ed in paragraph iz

above, for certain time periods..



FINANCIAL SECURITY

30. If at any time prior to the completion of construction and
implementation of the initial‘remedy'and any subsequent remedy(ies)
required under this Consent Decree, (i) the consolidated net worth:
of 0Olin deciines oy fifteen.percent (15%) or hore in any one fiscal
quarter, or (ii) over a period of three consecutive fiscal quarters
the consolidated net worth of Olin declines by a total of fifteen

percent (15%) or more as compared with the c.onsolidated net worth of
| Olin as of the beginning of the>first of such quarters, or (iii) if
the consolidated net worth of Olin declines by fifteen percent (15%)
or more in any one fiscal year, or A(iv) if the consolidated net worth
" of Olin declines at any time to five'hundreo million dollars
($500,000,000) or below, Oolin shall immediately notify the United
_ States and sha.lal profnptly provide security in an amount equal to one
- hundred a;éttwentyeéi;e percent (1257) of the estimated cost to
complete such construction-»and imp}.ementation. i such event occurs
prior to the identification and estimation of the cost of the
initial remedy(ies), the amount of such security shall be twenty
million.dollars ($20, 000 000). Such security shall take the form of
a .firgt lien on. valuable assets, a performance bond, a surety bond, a
letter of credit or a cash bond. .The parties may'hereafter'agree
upon other forms of similar security. If at any time the United

States believes the foregoing "net worth" test is insufficient

security for Olin's.performanoe under the Consent Decree, it may



petition the Court to order Olin to produce the security set forth
above.
. INSURANCE

31. .0lin agrees to be responsible fo.r the’ liability arising
from its acts and omissions occuring during the term of this cOnSent
Decree. Olin agrees that it, and inc:lependen"t contractors employed by
it to perfoi-m any work pursuant to this Consent Decree, shall
maintain for _the duration of this Consent Decree general liability
and automobile insurance with limits of ten million dollars
($10,.OOO‘, 000) combined single limit, with no sudden and accidental
pollution exclusion clause, and Alabama Statutory Workmans
Compensation Insurance. Olin and independent contractors employed
by it further .éqree to perform all work pursuant to this Consent
Decree in a workmanlike manner.:

. DELAY OR PREVENT10N OF PERFORMANCE

32 Olinshall N{:.'ak‘.e. Vav:l.l reasonable ;.ﬁeas;ﬁ.z"és 'to minimize or
avoid any delay or prevention of the performance of its .obligations
pursuant ?:o this Consent Decree.. If any" event occurs, or if Olin
anticipates that an event will occur, which would delay or prevent
the performance.of Olin's dbligations pursuant to this c:msént
Decree ("Delaying Event"), Olin shall notify the United States
Program Coordinator in ‘writinq as soon thereafter as possible, but
in no event later than 20 days after becoming aware‘ of such Delaying

Event. The written"notic:e shall fully describe the actual or



anticipated length and cause of such Delaying Event, the actions
Olin has taken, and proposes to take, to prevent and to minimize the
impact of the Delaying Event, and the schedules fof taking such
actions.

33. To the extent that Delaying Events have been or will be

caused by force majeure, i.e., acts of God, strikes, fires, war, or

other causes beyond Olin's control, the time for performance
hereunder shall be extended as appropriate. Increased costs or
expenses associated with the implementation of actions reqﬁired by

this Consent Decree shall not alo'ne be considered a force majeure

event.

34 1f the United States and QOlin agree on the occurrence and
length of a Delaying Event, they shall file with this Court a
sti‘pulation..vaﬁd:-prdp}ssédﬁaédé'r'-'e'xténdihg'the time for Olin to
perform the activity(ies) affected by the Delaying Event. If
.however,’ Olin and the Uru.ted States do not so st:.pulate or the United
States advises Olin in writing that it does not agree that a Delaying
Event ’occvarred. or to the exteasion of time sought by Olin, either
Olin or the Unite_cf. States may submit the matter to the Court for
resolution. Olin. shall have the burden of proof, based upon a
preponderance of the evidence, (i) that the Delax}ing Event excused
or extended the time for Olin's performance under the terms of this

paragraph and (ii) that the time extension sought is appropriate.

Any extension of the schedule for perfomanc:e of an lntermediate



requirement agreed or ordered pursuant te this paragraph shall not
result in the automatic extension of a subsequenﬁ requirement.

35. If~a Delaying Event is not excusable under the terms of
this Consent Decree or if after aﬁ excusable Delaying Event occurs,’
the time extension sought by Olin is unjustified, Olin shall be
subject only to the following stipulated penaltiés for such
unexcused failure to comply with the following paragrapﬁs of this
Consent Decree:

A. Paragraphs 16 and 18

-

(1) Fifty dollars ($50) per day for the
first fifteen days; and

(i) Two hundred fifty dollars ($250) per day thereafter.
" B. Paragraphs 23, 25, 27, 28, ‘and 41 ‘ ‘

(i) Five hundred dollars ($500)

.+ ~... " per day for the.first fifteen:
days; o

.;(ii)" Seven hundred fifty dollars.($750)
per day for the sixteenth to
ninetieth days; and

(iii) Up to twenty five hundred dollars
(52590) per day.thereafter.

C. Paragraph 26 o

(1) One thousand dollars ($1000) per day
' for the first sixty days; and

(i) Up to five thousand dollars ($5000)
per day thereafter. .

36. In determining the amount of any penalty which the Unitgd

States seeks to asséss under subparagraphs 35.B.(iii) and C.(ii),



the United States shall consider the economic savings, if any, to
Olin for its delay or failure to compl.l.y with sﬁch paragraphs, the
degree or seriousness of the delay or non-compliance, the duration
of the delay or non-compliance the degree of endangerment to human
health or the environment, if any, resulting from the delay or non-
compliance, and other. relevant factors. Provided, however, that no
payment shall be assessed for each day that compliance is delayed or
excused pursuant to this Consent Decree, or by order of the Court.
37. If the Unitéd States seaks to assess penalties pursuant to
paragraph 35 of this Consent Decree, it shall give written notice to
«'OIin, of the requirement with which Olin has not timely complied or
has failed to comply, the amount of the proposed penalty and, in the
case of penalties to be aasessed pursuant to subpara'gr-apha'
35:B. (iii')- '-and."--c (fi)}. the~basis-for -such amount, taking into
accou.nt the factors set forth in paragraph 36. Such not:.ce from the
United States shall be a condition precedent to the United States
~right to seek enforcement of such penalty assessmerxt ‘under paragraph
38 of this Consent Dec{ree. Within ten (10) days of its receipt of
such notice, 0Olin shali notify the United States whether it agrees
to pay such proposed penalty; If Olin agrees td-pay such penalty, it
shall do so within twenty (20) days from receipt of such notice by
check payable to the Treasurer of the United States and sent to the

Assistant Attorney General at the address specified in paragraph S1.

-18-



38. If the United States and Olin do not‘agree to the amount of
the penalty which the Unitgd Stétes seeks to assess against Olin,
the United é;ates may petition the Court to enter judgment against
Olin for the amount of the penalties it seeks hereunder. The
foregoing petitién by the Uﬁited States shall set forth the
requirement with‘whi?h Olin has failed to comply, shall propose
amounts to be paid and, in the case of penalties sought pursuant to
subparagraphs 35.B.(iii) and C.(ii), the basis for such préposed
amounts, taking account of the factors set forth in paragraph 36 of
this Consent Decree. The United States shall have the bgrdén of
.proqf , by a prep;onderance of the.é‘)idence, that the amounts of money
it seeks under subparagraphs 35.B.(iii) and C.(ii) are justified;
the United States shall have no burden-of -proof with respect to the -
| stlpulated penalties set forth in subparagraphs 35. A., 35 B. (1),
| (11), and 35.C. (1)

' 39.. Any penalty payments made or collected pursuant to
paragraphs 35 through 38 shall be payable only to the United States
and shall be in full satisfaction of all civil claims 'by any party or
the Town ¢f Triana, Al;bama for fines, penalties; or other monetary
assessments arising out of.Olin's failure'to‘coﬁply with this .
COnseht Decree,.except thosg.specific monetary obligations imposed
pursuant to paragraphs 41, 42 and 43. Olin shall be subject to ‘eivil
fines, penalties, or dther ménetary ﬁssessments arising out of its

1
failure to comply with this Consent Decree only as provided in

«19-



paragraph 35. Notwithstanding anything in this Consent Decree to
the contrary, the provisions of paragraphs 35 tﬁrough 39 shall not
be constrﬁed,to limit any equiteble or other non-monetary relief
which may be available to the f.Inited States for violations of this
Consent Decree or bar the United States from seeking any appropriate
relief, equitable, monetary or otherwise, which may be available to
the United étates for violations of law arising during and in
. connection with Olin's performance -under this Consent Decree.

40. IfOlin and the United States agree that Olin has acted in
good faith consistent with the sehedul& set forth in this -Co;asent _
Deci-ee but has failed to meet the'performance standard within the
time set forth herein, Olin and the United States shall agree to an
extension of time foi'_fn-eet_:fx_iEN the ;Se-:-fg:-x“nane—e“s:t.;;ciard shaJ_.l '
. jointly petition the Court for a modification of the schedule and
Olin shall not.:be_‘_;..iel;@_le. for penalties set forth in pa:eqraph 35
base:d solelf on if.s failu.re;to meet the performance standard within
the time required during such extended period. In the event of a
disagreement concerning whether Olin has acted in good fazth Olin
shall have the burden of proof by a preponderance of the evidence,
that it has acted in good faith.

'REMEDIAL ACTION MITIGATION MEASURES

41. Olin agrees to install and maintain bird repelling
measures or bird repelling devices as required by remedial actions

undertaken pursuant to this Consent Decree. Olin further agrees



upon entry'of this Consent Decree to pay into a trust fund the sum of
$.>75 000 for the purpose of funding m:.t:.gatlon measures (such as
studies or structures) to be selected by the United States in
furtherance of the goals of the statutes cited in the first ainended
complaint of the United.States in the above-styled action.
] EXPENSES

42. Olin shall bear the reasonable expenses incurred by the
United States for contracts to monitor Olin's activities, including
data collection and analysis, in connection with this C;ansent
Decree. From and after the date.of entry of this Consent Decree,

Oliq shall bear, without its prior approval, such expenses in an |

amount not to exceed $10,000 rer year until it demonstrates

continued atta:.nment of the performance standard as provided fcr
herein w:.th prior .notice o£ such expenditures to be qiven to Olin.
Upon rggug;f: of Olinm, the Un:.ted States shall provide a brief
descripf.ion of- the work to be performed under contracts entered into
pursuant to this par:;éraph and substantiation for the expensés
thereof. In any event,‘;- if the dovernment does not expend the sum 'o:
$10,000 in any one year, the Government may not carry over such
unused sums in any subse_quefz_t’ vear, it being expressly understocd
that Olin's cbligations under this paragraph are limited to a total
of $10,6OO per year. Olin shall reimburse such expenses in excess of
$10,000 per caleﬁdar year only if. it has g_iven prior approval to such

expenditures.



43. In addition, Olin agrees to pay for the cost of developing
any environmental impact statements or environmental assessments
which may be required pursuant to NEPA in order to implement any
remedies under t.his Consent Decree. |

EMPLOYMENT PREFERENCE

44. Olin agrees .to‘give employment preference (Aconsistent with
applicable law) for all work related to development and
implementation of this settlement including, but not limited to,
construction work, to "Claimants," as‘'the term is defineci in the
"Comprehensive Agreement Regarding Compromise of Claims" and to
anyone else who resides in the immediate area of Triana, Alabama who
‘agrees to sign a release and waiver of any liability against the
United Stites and Glin, arising from the presence of DDT in the HS3-
IC System. The-partiea heretc do not intend this paragraph to create
'and the provisions of this paragraph shall not create any
enforceable rights of action or any remedzes on behalf of either the
parties to this Consent Decree or individuals or entij:ies who are
not parties to this Corisent Decrae.

INSPECTION

45. The United Statga, the State, and their agencies and
authorized representatives, including contractors and consultants,
shall, upon notice, be provided reasonable access at all times to
the site of any'actions taken within the HSB-IC System pursuant to

this Consent Decree to observe and monitor the work performed by
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Olin, to collect samples, to inspect records and for any other
lawful purpose relating to assuring compliance by 0Olin with the
- terms of this Consent Decree. Nothing in this paragraph is intended
to limit any other lawful rights of dccess or inspection which the
United States or the State of Aia.bama may have with respect to the
site or to affect the right of the United States Army to restrict
access as necessary.

EEFFECT OF CONSENT DECREE

46. Nothing contained in this Consent Decree shall constitute
an admission of law or fact or may be introduced into evidence as
proof of same, or constitute proof of the viclation of any law-or
regulation. The parties hereto may rely upon this Consent Decree

-—--—-only- in this action"or ‘in "any of the other actions listed in
peragraph 5 above. . The parties hereto may not rely upon this }v
Consent Decree in any other action or proceeding, and ne:.ther this
Consent Decree nor eny part hereof may be introduced into evidence
in any other action or proceeding. Except for the’ rzght of the Town
of Triana, Alabama to e:nforce this Consent Decree, as provided in an
order entered contemporaneously herewith, it is intended that this
Consent Decree shall neither create nor have any effect upon rights

of persons or entities not parties to this Conaent Decree.

PROGRAM COORDINATOR.

.47. The United States and Olin shall each designate a orogram

coordinator and an alternate within 15 days following the date of



entry of this Consent Decree. At any time, Olin and the United
States may appoint new coordinauors, alternates .or both; and notice
thereof shall be given in writing.

48. 0Olin and the United States intend that communications
between them to carry out the terms and conditions of this Consent
Decree ‘shall be by .and between the- program coordinators or
" alternates. 'The coordinators designated by the parties shall be
deemed agents for purposes of receiving proposals, reports and
notifications from other parties, except that the coordinators
shall not;constitute 'agents for the purpose of receiving serv'ice of
process, subpoenas, or other judicial or administrative process,
and each coordinator shall be responsible for assuring that all
communications from the other are appropriately disseminated and
-p:ocgséed; EEEERTERIRRPRE |

COM.'PLIANCE WI'I'H ALL LAWS

49. All work undertaken pursuant to this Consent Decree is to
be performed in accordance with all applicable federal, state and
local statutes, 'regula;ions, or&inances and permits, including, but
not limited to the following statutes which may be applicable to the
work uhdertaken pursuant to this Consent Decree: the National
Environmental Policy Act, 42 U.S.C. §54371, et seg., the Fish and
Wildlife Coordination Act, 16 U.S.C. §§661-666c, the Endangered
Species Act, Pub. L. No. 93-205, 87 Stat. 884 (codified as amended in

scattered sections of .7 and 16 U.S.C.), the National Wildlife Refuge



System Administration Act, 16 U.S.C. §§668dd-668ee, the Tennessee
Valley Authority Act, 16 U.S.C. §831 as amended _131 Pub. L. No. S6-97,
93 Stat. 730, the Clean Water Act, 33 U.S.C. §§1251 et seg., the
Resource Conservation and Recoveryi Act, 42 U.S.C. §§6901 et seq.,
the Comprehensive Environmental .Response, Compensation and
Liability Act, ("CERCLA"), 42 U.S.C. §§9601 et seg., the

. Occupati.onal. Safety and Health Act, 29 U.S.C. §§651 et seg., the
Hazardous Waste Management Act of 1978, Code of Ala. 1975, §§22-30-1
et seq. (1982 cum. supp), the Alabama Water Pollution Control Act,
Code of Ala. 1975 §§22.22-1 et seg. (1982 cum. supp.), and all
appl'icable regulations promulgated thereunder, including without'
limitation, the revised Natiénal Contingency Plan, 40 C.F.R. Part
300 et seg., as published in 47 Fed. Reg. 31180 (July 16, 1982).
011n shall apply for and use :Lts best efforts to obtain any permits
or author:.zations required by applicable federal state or local law
in carrying out the work required of OI.in under this Consent Decree.

EXPENSES UNDER CERCLA

$0. In Eonsidera;j.on of the entry of this Consent Decree, Olin
agrees no‘r to make any claims pursuant to Section 112 of CERCLA, 42
U.S.C. §9612, against the E'und established by that Act for expenses
related to this case and this.Consent Decree.
NOTICES
S1. All notices and documents required to be provided to the
United States, Olin'é.nd the- State pursuant to this Consent Decree,

unless otherwise stated, shall be addressed as follows:
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Assistant Attorney General
Land and Natural Resources Division
Department of Justice
gth & Pennsylvania Avenue, N. W.
Washlngton, D.C. 20530
.Um.ted States Environmental Protection Agency
Regional Administrator
Region 4
Atlanta, GA 30309
State of Alabama
Attorney General '
250 Administrative Building
‘Montgomery, Alabama 36130
Olin Corporation
120 Long Ridge Road
Stamford, CT 06904
DOCUMENTS
.52. In submittirlg its initial proposed remedy and any
subsequent or modlfied remed:l.es to the RP OIin shall submit, in
Aaddition to the other information required by this Consent Decree,
at a minimum the £ellowing information:
(a) References to all scientific and/ot t;.echnical
literature used in preparation of the remedy;
(b) Engineexiing diagrams, chemical analyses, and all
other technical data used in proposing the remedy;
(c) Names, titles and disciplines of all professionals
engaged in preparation of the remedy;
(d) A description of all analytical techniques and

protocols used in preparing the remedy;
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(e) Anticipated effects-on people and the environment of
any actions to be implemented under the remedy, includi.ng, as
applicable, the information described in section 8 ofv the Proposal;

(f) Cost and time to implement the proposed remedy(ies);

(g) A discussion of all alternative remedies examined but
rejected including, w.here developed, cost, time to implement, and
other data and the reasons for concluding that each alternative
remedy is nof necessary or appropriate to attain the performance
standard; |

" (h) A specific monitoring plan for determining the
efficacy of the remedial action implemented, including moniforing
.activities continuing beyond the time for attainment ok the |
. performance standard; | ,
%;i(;dszhnycheél:h:agdfsaﬁety?plans‘required by law to
:.mplement the remedy(ies); ) )

(3) COnstruction.and.implementation.schedules including
a schedule for the development and submission of detailed
engineering specifications and.a designation of the event wh;ch
signifies "completion®™ of construction and implementatién of the
initial remedy; and .._
| (k) The assumptions on which the remedy(ies)_are based.

| RETENTION OF JURISDICTION

S3. 'fhis COur‘é retains jurisdiction over the parties to this

Consent Decree to enforce compliance with its terms, to construe the
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Consent Decree, and to resolve disputes in accordance with its

provisions.

TERMINATION OF CONSENT DECREE

54. After Olin (1) demonstraﬁes to the RP continued attainment
of the performance standard and (2) demonstrates to the reasonable
satisfaction of the RP that the rem'edy(ies) implemented pursuanf_to
this Consent Decree has provided, is providing and will continue to
provide achiévement of the performance standard once this Consent
Decree terminates, Olin shall operate or maintain such.reme_c_iy.(ies),
as set forth in par.agraph 28, for a period of seven additional
years. At the ‘c’onclusicn of this lseven year period, if Olin is in
compliance with the provisions of this Consent Decree and the
performance stahdard, Olin shall be deemed to have completely

fulfilled all of its ob;ig;t;ﬁ,ons.hereﬁnder, and this Consent Decree

LRI

.

chall terminate.

*/- ¢ MISCELLANEOUS .PROVISIONS

§5. All information and documents submitted by Olin to the
United States, Stéte or RF pursuant to this Consent Decree shall be
subject to public.insp'efction.‘ ‘

56. The terms and cod&itiqns of this Consent Decree shall
include the terms and conditions contained in the Propoéal attached

hereto, which are incorporated herein by referex.xc.e. ) . .
m';’/( the event changed mate circumstances of law or
environmental o ealth standa , arisin ter the M




S57. 1In the event of changed material circumstances of law or
environmental or health standards, arising after the entry of this
Consent Decrée,‘ the United Stafes or Olin may petition the‘ Court for
a modification of the Consent Decree. "

$8. Each p#rty shall bear its own costs, disbursements and
attorneys' fees of this action.

59. The barties represent to the Court that their respeétive
undefsiqned counsel and the other signatories have full authority to
approve the terms and conditions of tﬁis Consent Decree and to

execute and legally bind the respective parties toc this Consent

Deéree.

UNITED STATES OF AMERICA

NY C.. LIOTTA ‘

Deputy Assistant Attorney Genera | :
Land and Natural Resources Division
United States Department of Justice DATED: ;

"U ted States Attorney J /
rthern District of Alabama - paren: _1// ‘; AT

/



ant United States Attorney

Vornsid o]

KENNETH A. REICH
Attorney
United States Department of Justice

LOIs SCHIF
Attorney

United States Department of Justice

[ Y
-.»- T e

DAVID BATSON
Attorney
United States Environmental

Protection Agency

s

Attorney
United . States Environmental
Protection Agency

onzen: 4/ /5’/@
r

DATED: 4//(/? 3
77 7S

DATED: %‘Q} / g3

DATED: ‘1[7/?.7

DATED: H/tz/2%

DATED: 7,// Z/ &



ELIZABETH TODD CAMPBELL
‘Assistant United States Attorney

KENNETH A. REICH
Attorney
United States Department of Justice

TOTS J. SCHIFEER
Attorney
United States Depar;ment of Justice

DAVID BATSON
Attorney

- United States Environmental :

Protection Agency

ARTHUR RAY

Attorney

United States Eanronmental
Protection Agency

/ 7 7
ANNE L. ASBELL
Assistant Regional Counsel
United States Environmental
Protection Agency

Region IV
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ANNE L. ASBELIL

Assistant Regional Counsel

United States Environmental

Protection Agency

Region IV DATED:

STATE OF ALABAMA

o (Wg, Q000400

CHARLES A. GRADDICK ' ﬁi

Attorney General of the _ // )/

State of Alabama patep: 4/ 4/835
. . y »

Assistant Attorney General B 71
State of Alabama DATED:

>

OLIN CORPORATION

By:s

E. MCINTOSH COVER
Group Counsel th
Olin Chemicals Group DATED:

MYRON B. SOKOLOWSKI
Counsel
Olin Chemicals Group



STATE OF ALABAMA

By:

CHARLES A. GRADDICK
Attorney General of the
Steate of Alabama , DATED:

R. CRAIG KNEISZL

Interim General Counsel

Department of Environmental DATED:
Management .

OLIN CORPORATION

MvBy:

Group Counsel

Olin Chemicals Group : DATED: ﬂﬂ@}

N e A ‘
MYRCN\R. SOKOLOWSK1
Counse .
Olin Chemicals ‘Group

K4 ) "/ ) ./'
~L ST
-——_‘\’,...i‘ A-/:/- .
~ STUART N7/ ROIH B
2ssociate Counsel / /S
0lin Chemicals Group DATED: géf’.-,;
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G. LEE GARREIT/ JR. ET '
Hansell & Pos ?74{}
Attorneys for Olin Corporation DATED: /

_ 7

Entered in accorgiance with the foregoing Consent De

ITED STATES DISTRICT ;CDGE;

DATED:Mﬂg[ 31, /Té’}
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1.0 SUMMARY

1.1 Background

Since 1977, the Unitéd States Army, The Tennessee Valley
Authority (TVA), the Environmental Protectién Agency (EPA),. and
other federal agencies have reported DDT residues* in the Huntsville
Spring Branch-Indian Creek (HSB-IC) tributéry system of the
Tennessee River (TR). Reports have described the e#istence of DDT
within the bourdaries of the Wheeler National Wildlife Refuge (WNWR)
and the Redstone Arsenal (RSA) near Huntsville, A];aﬁama.

In 1980, Water and Air Research, Inc. (W.A.R..) completed a
report entitled "Engineering and Environmental Study of DDT
Contamination of Huntsville Spring Branch, 1Indian Cre_ek and

Adjacent Lands and Waters, Wheeler Reservoir, Alabama" (W.A.R.

* DDT is defined _.as 1,1,1l-trichloro-2,2-bis-(p-chlorophenyl)
ethane including its isomers, and the degradation products and
metabolites DDD or TDE (1,1l-dichloro-2,2-bis (p-chlorophenyl)
ethane), and DDE (1,l-dichloro-2, 2-bis (p-chlorophenyl)
ethylene), and the isomers thereof.
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Report).* W.A.R. links the DDT to the di scharge of effluent from the
manufacture of DDT by the Olin Corporation (Olin). The DDT
manufacturing plant operated from 1947 to 1970 on RSA facilities
leased from the United States. W.A.R. states that DDT, discharged
into the drainage ditch, entered the HSB-IC system. W.A.R. now
estimates that 475 tons of DDT presently exist within that system
and estimates that 97.8 percent of the re.sulting in situ DDT is
contained within HSB miles (HSBM) 5.4-2.4 (Reach &), 1.4 pércent
within HSBM 2.4 and its confluence with IC (Reach B) and the
remaining 0.8 percent w:.thln IC (Reach C).

W.A.R. also states that fish within the HSB-IC-TR system have
exhibited levels of DDT greater than the Food and Drug
Administration action level of 5 parts per million in the fillet.
Db’I in channel catfish, a food source for local residents, has

prompted particular concern.

* 'That report consists of three volumes, viz., an Executive
Summary, Appendices I-J17I, and 1IV=-VI. References herein- to
pages in the Executive Summary will appear as "S- ",
references to pages in the appendices will give the appendix
number followed by the page, e.g., "II-77" means page 77 in
Appendix II.
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1.2 Objectives of This Proposal

The primary objective of the remedy (ies), monitoring and other
actions which O0lin is required to perform under this Consent Decree
is to isolate DDT in the HSB-IC System from people and the
envi;onment and to minimize transport of DDT out of the HSB-IC
System.to protect human health and the environment. This objective
is met under the terms of the Consent Decree when DDT levels in the
fillets of channel catfish, largemouth bass, and smallﬁouthubuffalo
in Reaches A, B, and C are reduced to 5 ppm, i.e., the berformance
standard of the Consent Decree, and the other terms of the Consent
Decree are fulfilled. The overall goals and 6bjectives set forth in
the Consent Decree are as follows:

1. Isolate DDT from people and the environment in order to
prevent further exposure.

2. Minimize £further transport of DDT out of the HSB-IC
sys.tem.

3. ‘Minimize adverse environmental impact of remedial

. actions.

4. Mitigate effect of DDT on wildlife habitats in the Wheeler
National Wildlife Refuge.

5. Mlnlmlze adverse effects .on operations at Redstone
Arsenal, Wheeler Reserveoir, and Wheeler National Wildlife
Refuge.

6. No increase in flooding, particularly at City of

Huntsville and Redstone Arsenal, except those increases
in water levels which can be reasonably expected in
connection with the implementation of remedial  action,
provided Olin takes all reasonable steps to minimize or
prevent such increase. ;

7. Mlnlmlze effect on loss of storage capacity for power
generation, in accordance with the Tennessee Valley
Authority Act ("TVA Act").



The Proposal contemplates use, to the extent possible, of data
collected by W.A.R. Although the W.A.R. Report contains extensive
regional data and can be used to determine certain background
environmental conditions, the environmental characte#istics of the
various segments of the HSB-IC system must be defined more
specifically before any remedial action alternative can be
developed. Likewise, the evaluation of the short and long-term
environmental impacts associated with proposed remedial actions
requires a more extensive data base. These studies, combined with
data from the W.A.R. Report, will provide that data base. '

1.3 Proposzl Approach

This Proposal will investigate the pathways that DDT takes to
enter the water and biota in HSB~IC. The findings of this study will
identify the critical point(s) in the pathwaySYWhich can be blocked
via specific remedia) actions applied to the HSB-IC system. 1In
%ddition,'the study will provide the baéjc design information for
remedial actions (i.e. flow rates, pérticle size/DDT relationships,

etc.).

R - - ~

The ?foposal has four primary areas of investigation:

- - e

suspended sediment transport, in situ sediment sampling, f£fish
sampling and fish uptake studies. The purpose of each study is to
answer several basic questions concerning the movement of DDT into
the water and the biota. The main questions to be answereé are as
follows: :
. What is the source of DDT that is available to
contaminate f£ish or other biota? 1Is it in the

channel and/or overbank areas? Is it from
Reach A, B, and/or C? Under what conditions is
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this DDT available (i.e., high or low water
elevations, flow rates, etc.)?

. What is the source of DDT to the water column?
What are the contributions of each reach (A, B,
"and C) of the HSB-IC system? Under what
conditions does DDT enter the water column?
Are storms more significant than normal day-to-~
day transport?

U Why and how are fish becoming contaminated? 1Is
it caused by suspended, dissolved or deposited
DDT? What is the effect of siltation and
covering on these sources?

The in situ sediment sampling and suspended sediment transport
(water sampling) studies are designed to address the first two sets
of questions. The fish sampling and fish uptake studies are
designed to answer the third set of questions.

The data evaluation phase of the project is just as critical as
the data collection phase. The data evaluation phase will utilize
two main tools in addition to normal engineering analysis to aid i.n

_the decision' process for éelecting .and development -remedial
actions. The two tools are (1) computer‘modeling of the system and
(2) the display of significant field data on a topographical map or
aerial photograph. ... .. e e ea 4 -.

The computer model will simulate the transport of sediment
through the HSB-IC system. The first step in the modeling process
will be the selection of a computer model which best simulates the
sediment <transport process that is occurring in HSB-IC. Data
collected during the in situ sediment and water sampling programs

will be utilized in the computer model and used to verify the model.

Once a computer mocdel has been developed which simulates the ESB-IC
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system, the model can be modified to include one or more potential
remedial actions. Thus, the effects of potential remedial actions
on sediment and DDT <transport can be estimated. Various
combinations of remedial actions can be evaluated by computer
modeling in order to determine the optimum set of remedial actions.
The computer modeling is discussed further in Section 6.0.

The topographical map or aerial photograph will be used to
provide a visual overview of the HSB-IC system. Areas of DDT which
are available for transport or biological wuptake willj.be
highlighted. Significant findings of the field data collections
will be illustrated. The locations of potential remedial actions
will also be shown. This map will be a wvaluable tool in the
development of ﬁhe remedial actions.

1.4 Organization of Proposal

This Proposal will discuss the technically-feasible and

environmentally-socund approaches towards resolution of the

v

following:

K identifying the pathways of DDT contamination
‘ in the given enviroamental setting,” Tt

. evaluating timely, cost-effective remedial
solution(s),

o predicting the envircnmental effects resulting
from those remedial solutions, and

. proposing a2 long-term environmental monitoring
program to monitor the effectiveness of future
remedial actions. ;
Each section will describe the specific objectives of each task

.relative to and associated with the proposal objectives and the



methodology utilized "to achieve the proposal objectives. Changes
(with proper approval) may be necessary as theAproject.progresses.

The proposed £fish studies are described in Section 4.0.
Proposed sampling locations, scheduling, equipment to be utilized,
fish species to be collected, sample protocol and analytical
procedures are outlined.

The in situ sediment sampling study is set forth in Section 5.0
of the Proposal. This study will provide fhe more complete and
precise data on the areal and vertical distribution of DDT necessary
to determine types and locations of appropriate remedial actions.

The suspended sediment transport and water sampling study
parameters are set forth in Section 6.0. The results of this study
will provide data on, and permit the prediction of the effectiveness
of, in situ burial/isclztion of DDT §ediments, as well as quantify
_Fhe transport of DDT through and out of the system.

An extensive quality assurance progfam has been developed for
both analytical laboratory facilities and field sampling programs.
The major aspects of the laboratory quality assurance program will
be the use of é primary laboratory, two secondary laboratories for
split sémpling, and a referee laboratory. Appréved testing
methodologies, blinding of samples and standard chain-of-custody
procedures will be employed at all times. These procedures are
described in Section 3.0 of the Proposal.

In summary, the Proposal provides for the attainment of the

following:



(a)

(b)

(c)

(d)

(e)

(£)

Development. of data to define more precisely the
environmental characteristics of the ESB-IC system;

Determination of the bioclogical aﬁd geotechnical
characteristics of the HSBE-IC system with respect to DDT
(DDT pathways) to design remedial alternatives;

Development of a data base to predict the environmental
and related impacts of the selected remedial
alternatives; :

De&elopment of baseline data from which to assess the
effectiveness of the remedial actions selected;

Development and proposai by 0lin of specific remedial
actions for all three reaches (A, B, and C); and

Development of a long-term environmental monitoring
program to ascertain the effectiveness of remedial
actions. .
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2.0 NEED FOR REMEDIAL ACTION ALTERNATIVES

2.1 The W.A.R. Alternatives

W.A.R. presented seven alternatives (including F*) for
addressing DDT in the ESB-IC system. The no-action alternative
inveolves natural restorati‘on processes. This alternative requires
no remedial operations but includes an extensive monitoring program
to evaluate the progress of the natural restoration processes. All
remaining alternatives would involve removal or isolation of
essentially 100 percent of the DDT in the HSB-IC system. These
alternatives, B through F*, include:

. Dredging the entire area and disposing of the
dredged material off-site; or

. Variations of dredging a substantial portion of
the area and diversion of the HSB from its
present basin to the TR (out-of-basin
diversion); or

. Variations of dredging a substdntial portion of
~ the area and diversion of the HSB around much of
Reach A (within-basin diversion).

For both the out-of-basin and within-basin diversion alternatives,. ..

W.A.R. considered removing the DDT sediments or providing in-place
containment of these sediments. The major features of these various
alternatives are outlined in Table 2.1 (taken from the Executive
Summary of the W.A.R. Report). Detailed discussions of these
alternatives are presented in the Summary and 2Appendix 11l of the

W.A.R. Report.



. Table '2:17 Alternatives for Mitigation

of DDT Contaminatian

A1ternativé

Major Actions Implemented

|A. Natural Restoration 0

Tet natural processes m1t1gate contamina-
tion

extensive monitoring to determine whether
system is improving, remaining stable, or
deteriorating

B. Dredging and Disposal 0

construct dredged material disposal area
dredge channel sediments from HSB Mile 5.6
to IC Mile 0.0 and 260 acres of overbank
sediments between Dodd and Patton Roads

to a depth of 3 feet

C. ‘Out-of-Basin Diversion and 0
Removal of Contaminated
Sediments o

divert HSB upstream from contaminated area
directly to the TR

implement all actions 1isted for Alterna-
tive B under reduced flow conditions

D. OQut-of-Basin Diversion (o]
and Containment of Contam-
inated Sediments 0

divert HSB upstream from contaminated
area directly to the TR

construct dikes to isolate contaminated
sediments upstream of Dodd Road from
surface water flow

construct dredged material disposal area
dredge channel sediments from Dodd Road
to IC Mile 0.0 -to a depth of 3 feet
cover and stabilize channel sediments
and 250 acres of overbank sadiments
upstream of Dodd Road

E. Within-Basin Diversion )
and Removal of Contaminated
Sediments o]

divert HSB around the highly contaminated
area between HSB Miles 3.9 and 5.6
construct dike around the highly contamin-
ated area

implement all actions listed under Alterna-
tive B. Highly contaminated sediments
would be removed under zero flow or dry
conditions.

F. Within-Basin Diversion o
and Containment of Contamin-
ated Sediments o]

Alternate: Use Containment Area o}
for Disposal of Dredged Material

divert HSB around the highly contaminated
area between HSB Miles 3.9 and 5.6
construct dike around the hIgth contamin-
ated area

construct dredged material disposal area
dredge channel sediments from HSB Mile 3.9
to IC Mile 0.0 to a depth of 3 feet

cover and stabilize channel sediments

and 185 acres of overbank sediments within-
diked area

Same as above except dredged material
would be disposed of within the diked highly
contaminated area.
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The remedial action alternative originélly recommendea by a
Government/Citizen Advisory Committee was F*. Like Alternative F,
F* involves a within-basin diversion of the HSB between HSBM 5.6 and
3.9 and the containment of DDT sediments located therein. In F*, the
containment area will be used for the disposal of material dredged
from the area between HSBM 3.9 and ICM 0.0.

Table 2.2 (taken from the Executive Summary of the W.A.R.
Report) prqvides an overview of the predicéed effectiveness of the
various -alternatives and estimated costs of implementation.
Although W.A.R. predicts that F* would be 99.7 percent effective in
"mitigation" of the DDT, W.A.R. notes there are numerous problems
associated with alternatives which include removing and disposing
of DDT-containing sediments. These problems include (S-51):

Some DJT will remain’after dredging,

An undetermined amount of DDT* transport will

occur for an unknown distance during dredging,

and

The potential exists for . DDT-containing

‘materiagls to be "spilled or 1leaked -during

removal. :
W.A.R. concludes by stating, "dredging and removal can be'assumed
somewhat less effective than in-place containment" (S-53). Another
problem with F* and similar alternatives is that the time geéuired
for implementation is long. W.A.R. estimates that 2.5 years would

be required for the engineering and design phase of F* (or similar

alternatives) oprior to the dnitiation of £field construction



activities. An additional six to nine years Qould be required for
completion of the work. The irﬁplementation timeline for Alternative
F is provideq in Figure 2.1 (excerpted from I1I1I-124) as a typical
example.
The remedial alternatives proposed' by W.A.R. are expensive.
““W.A.R. estimates the cost for F* (one of the less expensive
alternatives examined by W.A.R.) to be $88.%9 million. This estimate
may be low considering the implementation timeframe and the extent
of work reguired.

2.2 Environmental Impacts of F*

Implementation of any of the action alternatives presented by
W.A.R. would have significant adverse environmental impacts. Table
2.2 provides a W.A.R. overview of predicted adverse environmental

impacts posed i:y the alternatives it examined.



Table 2.2 Estimated Level of Mitigation, Predicted Impacts, and Estimated Costs Associated with
Proposed Alternatives.

AMter- Estimated % DDTR Predicted Adverse Environmental Est, Cost
native Remove Cover Total . Impacts , millions
. . : )
A 0 0 0o - 21 DDTR continues to move down HSB to IC and the TR 0.6/yr
2) Fish and other biota continue to have elevated .

DDTR levels

B 99.3 0 99.3 .| (1) Significantly alter 313 acres wetland, 228 acres. . 86,8

- aquatic habitat

iz l.ose "edge" habitat along dredged stream
lLose Aufwuch communities and snag habitats in - ‘
dredged stream

(4) Some short-term water quality loss

C 99.3 0 - 99.3 (1) significantly alter 684 acres wetland, 495 acres 137
' . upland, and 313 acres aquatic habitat
(2) Dredging impacts (2)-(4) listed under Alternative B
(3) Increase in suspended solids and nutrients loading
to the TR via the diversion channel

D 4.4 94,9 | 99.3 (1) significantly alter 701 acres wetland, 521 acres 130
upland, and 313 acres aquatic habitat .
(2) Dredging impacts (2)-(4) listed under Alternative B
for dredging downstream from Dodd Road
(3) Increase in suspended solids and nutrient loading
to the TR via the diversion channel
(4) Drier habitat in HSB between Patton and Dodd Roads




Table 2.2 Estimated Level of Mitigation, Predicted Impacts, and Estimated Costs Associated With

Proposed Alternatives, Continued) i

Alter-
native

- Estimated % DDTR

Remove

Cover

Total |

Predicted Adverse Environmental
Impacts )

Est. Cost -
millions

99.3

99,3’

(1) Significantly alter 619 acres wetland, 348 acres
upland, and 338 acres aquatic habitat )

(2) .Dredging impacts (2)-(4) listed under Alternalive B
for dredging downstream from HSB Mile 3.9

(3) Increase in suspended solids and nutriént loading ~
to IC via the diversion channel .

106

8.3

91.0

99.3

(1) Significantly alter 612 acres wetland, 348 acres
upland, and 338 acres aquatic habitat

(2) Dredging impacts (2)-(4) listed under Alternative B
for dredging downstream from HSB Mile 3.9

(3) Increase in suspended solids, nutriént loading

~ to IC via the diversion channel

(4) Drier habitat in HSB between Miles 3.9 and 5.6

93.0

T

8.3

91.4

99.7

. (1) Significantly alter 612 acre$ wetland, 161 acres

~upland, and 338 acres aquatic habitat .

(2) Dredging impacts (2)-(4) listed under Alternative B

~ for dredging downstream from HSB Mile 3.9

(3). Increase in suspended solids and nutrient loading
to IC via the diversion channel

(4) Drier habitat in HSB between Miles 3.9 and 5.6

88.9

* Alternative F with option

to dsé"diked contaminated area for disposal of dredged material,
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Estimated Implementation Timeline - Alternative F, Within-Basin Diversion and Containments of Contaminated
Sediments (Using Dwersuon Containment Area 7or Disposal of Dredged Material)

f.ong-Term Monitoring | -
and Maintenance ‘

TOMDA Closure | 4

“: Channel Dredging

)
TDMDA Operation, Dewateting

1 ) J ]
) 1
jee—e] Pawerline Installation

Sun T,h“ Arames: } { Channel Snagging

® Project s Authorized

: ::‘::::;::2""' Agenctls Jemeama=q Treatment System Set-up

® Funding is Appropristed

————-—{ TOMDA Constructi

Advanced Enginesring and Design - enstruction

o Soil Yesti

. S:rvoy.ilno"g fomsmemaenmed Access Road Construction

@ Detailed Design Analysis . J . i .

@ Revisw of Plan and Space } § Construction of Diversion and Dike

@ Contrast Advertisemant )

And Award - T " : Project Monitoring
® Contractor Lead Time
)
{4 Cultural Resources Survey and Mitigation
>"Aooncv Lead Time ) ' :
{4 Environimental Compliance (EIS Filing, Permitting, Etc.)
# L { 1 1 [ 1 1 1 1 1 : 3
(1] 1 2 3 ¥ s 6 7 [ ] 9 10 n
Bopin ELAPSED TIME (YEARS)
Construction
. N

FIGURE 2.1 Estimated Implementation Timeline, U.S. ARMY CORPS OF ENGINEERS,

Alternative F

SQUNCE: WATER AND AIR RESEARCH, INC., 1980

"MOBILE DISTRICT
Engineering and Environmental Study of DDT Contamination of
Huntsville Spring Branch, Indian Creek, and Adjacent Lands and thws
Wheeler Reservoir, Alabama




The W.A;R. alternatives would necessitate significant amounts
of appurtenan£ construction and destroy the major portion of the
existing natural habitat of HSB and much of IC. Aquatic habitats and
wetlands, which cover hundreds of acres, would be destroyed or
drastically alterédu Depending upon the alternative chosen, alﬁost
72 acres of stream bank (S-29) would be converted to access roads,
over 12 miles of pipélines with 11 booster pumps (S-27) would be
installed for transporting dredged material, 187 acres of upland
habitat ($-30) would be converted into disposal areas, and a two to
three million gallon per day (MGD) water treatment plant and/or a
four MGD pumping station would have to be constructed. In all, 1000
acres or more of upland and water habitat would be destroyed or
significantly degraded.

2.3 Other Remedial Actions

This Proposal is intended to deveIgp remedial measures that
will achieve the performance standard and the goals and objectives
of the Consent Decree. The studies set forth in this Proposal are
necessary for the adequate development and assessment of new

alternatives.



3.0 QUALITY ASSURANCE PROGRAM

3.1 Introduction

The primary and secondary laboratories described below will
provide quantitative data (analytical test results) for use in
decision making processes relative to any final remedial action to

~< be implemented for the HSB-IC system. To be valuable, sampling
protocols and laboratory analytical methods must bé appropriate to
assure (i) the samples are representative,-and (ii)-the laboratory

- data accurately describe the characteristics and constituents of
samples submitted. To this end, the following guality assurance
program will be followed.

3.1.1 Program

The quality assurance program will include the use of primary,

secondary and referee laboratories; specific parameters for

analysis;'standardization of analytical -methods, instrumentation,

-

and laboratory operaztions and techniques; and the blinding of

analytical samples prior to analysis. Additioga}}y, there will be a

- —— et 4 n e S LTt ® e = wmm v e

defined intra- and interlaboratory control program.*

* Whenever a determination of equivalency of methods, procedures
or equipment is reguired, Olin and EPA shall agree upon such
determination. ’
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3.2 Participating Laboratories

3.2.1 Primary Laboratorv

The primary analytical facility will be provided by Recra
Environmental Laboratories. This laboratory is based in 'I‘onaw_anda,
New York and is a New York State "certified environmental laboratory
for various analyses performed on drinking water. It will be the
responsibility of the Recra laboratory to maintain its own

laboratory controls and to coordinate interlaboratory activities

"with secondary laboratories and the referee laboratory. All samples

will be analyzed by the staff of the primary laboratory.

3.2.2 Secondary Laboratory

The role of a secondary laboratory is to provide verification
of the results generated by the primary laboratory. Split samples
pr:pared by the primary laboratory and blinded by an independent
organization will be shipped under ap-gropriate custody to the
secondary laboratories. Additionally, reference samples provided

by the referee laboratory via the primary laboratory will also

~
o mair e e e o &
e e - -

require analysis.
Two secondary laboratories are planned for this projeét. The
first is the laboratory of the 0Olin Corporation in Charleston,

Tennessee. The second is the Olin laboratory at its research center

in Connecticut.

PR S . . — .



3.2.3 Referee Laboratory

The referee laboratory for this program is the Region 1V,
Athens, Georgia laboratory of the EPA. The referee laboratory will
provide evaluation samples <for the primary and . secondary
laboratories, review split reference samples, evaluate each
laboratory's performance, and assist in the identafication and
solution of any analytical discrepancies'and/oz'problems that arise
over the course of the analytical phase of the project. The reféree
laboratory will also be involved in selecting and using each
analytical procedure (especially those concerning DDT) to insure
the validity of the analytical data.

The referee laboratory will analyze 5% of all DDT samples. The
primary laboratory will provide th ese samples in duplicate after
blinding by an outside firm. . For those samples sent to the referee
laboratory (EPA), a total of five (SL blinded aligquots will be
preﬁared with 2 subsaﬁples sent to EPA and one (1) subsample sent to
each of the secondary and primary laboratories. The analytical
results oéuéhese samples will badcompa;;é_éghéstasa;ne—lasgsatory
equivalency.

3.3 Analytical Parameters

3.3.1 BRiological Samples

The only bioclogical samples to be collected, at least during
the initial phase of this project, are fish from the HSB-IC system.

Other fauna, including waterfowl, have been collected and analyzed



as a part of past projects. Other aguatic biota samples'such as
algae, benthic macroinvertebrates and zooplankton also have been
collected in previous studies. It is not this Proposal's intent to
duplicate these efforts but rather to use, wherever possible, the
results available from the W.A.R. Report.

Both fish fillet and the offal will be analyzed as a part of
this program. The offal analysis is included to determine the whole
body concentration and to address the concern of biomagnification.
Both fillet and offal results may also be compared to the analyses
performed during other studies by previous investigators. Offal
represents the remainder of the carcass after the fillets havé been
removed and skinned. The skin is included as part of the offal.
Analysis of both fillets and offal Qill’permit construction of whole
body residue concentrations.

Analysis will include qualificationr and quantification of DDT

and lipid (% fat) content in both the fillet and offal samples.

. 3.3.2 Sediment Samples

The collected sediment samples, as further described in

Sectidn 5 of this proposed scope of work, will be analyzed for the

following:
. wet weigh:t, dry weight and moisture content
. grain size distribution
. total organic content (total volatile solids)
e  DDT

S e m . o amn e v e e



3.3.3 Water Samples

Water samples collecte_d as a part of this project will be
analyzed to determine DDT content in both the dissolved and
suspended phasés. Whole (total) water samples will be analyzed for
total suspended solids and DDT content. Suspended particulates
(after separation by filtration) will also be analyzed for DDT.
2Additionally, at the time of water sample collection, the following

measurements will also be made and provided to the secondary and/or

referee laboratories:

. pH
. specific conductance
i temperature

U dissolved oxygen

. alkalinity

3.4 Analvytical Methodologies

“One of the major factors in a successful interlaboratory

quality control program is standardization of analytical

- - S

méfh;ddiogfés. Aithouéﬁ' ;mmerous .ir'z'ethodolo;g.;les from wvarious
sources are available for the ébove parameters of interest, the
followiné methods will be used in this project. All of the following
methods are consistent with "accepted" state-of-the-art analytical

techniques, have been used in past studies, and are available to the

primary, secondary, and referee laboratories.-



3.4.1 Biological Samples.

Both the fish fillet and the offal will be analyzed as a part of
this program. Filets will be skinned and the skin will be included as
part of the offal during sample preparation and subsequ it analysis.

Fish samples (both fillet and offal) will be analyzed for lipid

“* (% fat) content and DDT according to the "Interim Method for the
Sampling and Analysis of Priority Pollutants in Sediment and Fish
Tissue" as presented by EPA in August 1977- (revised October 1980). .
This document presents two procedures for the analysis of
chlorinated pesticides in fish. For consistency with past studies,
Method A (the blender method) will be employed,' except that an ultra
sonic probe (or Brinkman Polytron) will be used during the
extraction procedure in lieu of a blender to reduce the possibii.ity
_of cross contimihation. Past work has shown that the homogeneity of
the sample is'c:ifical to the reliability of the analytical data.
Therefore, the fish fillets and offals will be put thro.ugh the meat
griq;ler thr_ee times_ t._qwa_s_.sur‘e hc:mogeneif.jof ?he sample. |

(R

3.4.2 Sediment Samples

After removal of twigs, rocks and/or other debris and thorough
homogenization, DDT content of collected sediment samples will be
determined by EPA methods. Specifically, the procedure out;lined in
"Organochlorine and Organophosphorus Insecticide in Bottom

Sediment" (Section 11B) from the Manual of Analytical Methods for

the Analysis of Pesticides in Human and Environmental Samples (EPA-




600/8-80-038, June 1880) will be used with the exception that the
Soxhlet extraction procedure will be substituted for the column
extraction procedure. Tbe determination of moisture content of the
sediment is also addressed in the above referenced procedure.

Grain size analysis of collected sediment will be completed
.« using methods consistent with or equivalent to those procedures
employed by TVA and repofted by W.A.R. Specifically, an electronic
particle size procedure (Welch et al., and Micrometric Instrument
Corp.) utilizing a Sedigraph Model 5000D particle size analyzer (or
equivalent) will be used. '

The association between DDT and particle size Qill be
ascertained by direct analysis of the sand and silt plus clay size
fractions and by regression/correlation analysis for the specific
silt and clay fractions as identified by the Sedigraph 5000D (or
'equivalent). '

3.4.3 Water Samples

At the time of sample collection, field measurements of pH,

temperature, specific conductance and dissolved oxygen will be
made. The methods to be used for determining thése parameters are

contained in EPA manual of Methods for Chemical Analysis of Water

and Wastes (EPA-600/4-79-020, March 1979). Actual procedures are as

follows:
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. pPH Method 150.1

. specific conductance Method 120.1
. temperature Method 170.1
. dissolved oxygen Method 360.1

Laboratory analysis of water samples for total suspended solids
(non-filterable residue) will be done according to Method 160.2, set
forth in the above reference. Alkalinity of water samples will be
determined according to Method 310.1.

The DDT of the whole (total) water sample (usﬁally 1l liter)

will be determined via EPA Method 617 (EPA, July 1982). This method,

although not spgcifically'referenced in past studies, is equivalent
to the previously used methods. This equivalency will be
demonstrated.

Suspended solids/particulate DDT determinations will employ

the Soxhlet extraction procedures (Section 1l1A from the Manual of

Analytical Methods for the Analysis of Pesticides in Human and

Environmental Samples). Suspended particulates will be separated
from the whole (total) water sample wvia 1large volume water
filtration through pre-extracted glass fiber filters [U.S. EPA,

Test Methods for Evaluating Solids: Physical and Chemical Methods

SW-846, Method 7.2 (1980)]. Due to the low concentration (5 to 50
mg/2) of suspended solids in the water samples, five to eight liters
of water must be filtered to provide sufficient quantity of sediment

for DDT analysis. The glass fiber filters and filtered materials,
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after being dessicant-dried to a control weight, will be extracted

directly and subjected to DDT quantification. The filtrate (water .

phase) will be analyzed for DDT using the procedure specified above
for who_le water.

In the past, difficulty has arisen during the analysis for
total and suspended DDT of wate: samp;es. The sum of the quantity of
DDT in the water phase and the DDT in the sediment phase did not
equal the DDT found in the total sample. This error gene;ally arises
because very large volumes of water with very small concentrations
of sediment have to be analyzed.

Present plans call for the analysis of total water and both the
dissolved and thle suspended fractions as previously defined. After
completion of the analysis the sum of the fractions(dissolved and
suspenied) will be compared to the separa:tely determined total water

sample DDT content. It is anticipated that differences will exist

v

between these two values. On a case-by-case basis, the extent of the

- -

relative error will be assessed._ Based upon the techniques employed

and as long as the total suspended solids remain relatively low, the
total water sample analytical result will be considered to be most
reliable. All three DDT analyses will be reported.

3.5 Intralaboratory Quality Control Plans

3.5.1 Facilities

All participating laboratories will be of sufficient size and

capability = to assure the necessary amount of work-space,
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ventilation, separation of analytical activities, heating or
cooling, scolvent storage, sample storage, etc., to assure the
successful completion of the analytical programs.

3.5.2 Chain-of-Custody and Sample EHandling and Storage

Water axﬁd sediment samples will be placed in pre-cleaned glass
bottles with TEFLON-lined lids. Fish samples will be wrapped in
aluminum foil. All samples will be presérved in accordance with EPA
recommendations. All samples will be bhandled under chain-of-
custody procedures which will apply to all laboratorieé used in this
study. An example custody form is attached as Figure 3.1.

Upon receipt of samples and after appropriate inventory
activities (logging, 1labelling, etc.) are completed, water and
sediment samples will be stored in Recra's secured 800 £t? walk-in
ctooler which is maintain.ed at 4°c. "‘ Specizal cooling system
modifications have been implemenfed to guarantee against loss of
samples due to freezing. Storage time prior to analyses will not
exceed recommendations in the above-reférenced procedures, i.e.,
watér samplés must be extracted within seven days and completely
azialyzed within 30 days of collection. Holding fime criteria will
apply to all participating laboratories. Fish samples, after
inventory, will be maintained in a locked freezer until aﬁalysis.
Custody of samples will be maintained du__ring analysis using
permanently bound separation-laboratory and analysis-laboratory

notebooks. All chromatographs, preparation sheets and forms,



FIGURE. 3.1 .

RECRA RESEARCH. INC.
CHAIN OF CUSTODY RECORD

PROJECT#*: PROJECT NAME:
STUDY ARE:.\: .SAMPLERS SIGNATURE:
STATION# DATE TIME sugcs;ggspl's 1;(11;:;.%;2!’ REMARKS
Relinquished By: Date;Time: - Received By: .{ Comments: —
{Relinquished B.y: Date/Time Received By: Comments:
Method of Shipment Shipped By: Received By: Comments

Recieved for Laboratory:

Job #:

Date/Time:

3-£1

Autharization

for Disposal:

Type of Disposal:

Date of Disposal:




etc., will be maintained and available for in'spection and review by
interested parties. All written information will be retained for
five years after completion and approval of the project report.
After analysis, samples will be retained until the final report is
accepted by the United States.

3.5.3 Laboratory Personnel and Equipment

Laboratory personnel will be experienced residue or water
quality analysts or under the close supervision of such qualified
persons.

All laboratory eguipment, including the 63Ni electron captur‘e
gas liquid chromatographs, shall be covered by manufacturers'
service contracts, unless other arrangements for maintenance of
such egquipment are provided. Instrument maintenance quality
control includes at least the following: )

. determination of chromato8raphic column

efficiency (theoretical ©plates) - after
initial packing

. daily monitoring of absolute retention 'a_nq_‘_,_,

° _relative (to ‘aldrin) retention times -~ all
samples; aldrin may also be used as a

surrogate, in the absence of other
chromatographic interferences

4

. daily evaluation of GC columns to ensure no
breakdown of DDT is occurring on column

] daily monitoring of response factors for DDT
and metabolite standards

. daily linearity of standard curves

. daily determination of «column resclution

capabilities



Personnel at all participating laboratories will maintain this
information in bound logs which will be available for review or
inspection.

3.5.4 Data Quality Assurance

The overall data quality assurance activities of the
“ participating laboratories will include a minimum of approximately
30 percent of the total work load. Quality control limits will be
established during the method equivalency period (at the initiation
of the proposed scope of work) and will be continually verified by
each laboratory throughout the life of the project. Duging thé
method equivalency program, replicate samples will be analyzed by
each participating laboratory. Evaluation of these results will
allow for the establishment of warning and control limits. As the
_project progrésses, a number of additional control measures will be
complveted in order to further refine these limits as necessary.

These control techniques include:

. analysis of replicate samples and spike samples | _.
. ana‘iysis of standard reference materials
. analysis of independently blinded samples

which are analyzed by the Region 1V EPA
(referee) 1laboratory and the primary and
secondary laboratories.

3.5.4.1 Precision

The precision (reproducibility) of analytical results will be
based upon a minimum of ten percent of the samples being analyzed in

duplicate. The results of these duplicate analyses will allow for



the establishment of x charts specifically related Fo the project.
These cha;-ts, commonly called Shewhart Control Charts, will contain
both upper and lower warning and control limits, based upon the
standard .deviation of the replicate analysis. Generally, or at
least initially, thes.e. limits are set at plus gnd minus one and' two
_standard deviations, respectively, of the relative standard
deviation values.

Analytical results falling outside the control limits will
require re-analysis. If the re-analysis falls outside the control
limits, the reason will be identified (operator erroz;, equipment
malfunction, etc.). After the problem has been corrected, the entire
lot of samples will be re-analyzed along with the appropriate
standards and blanks.

'3.5.4.2 .iccuracy

Accuracy limits will be det'ermined-‘for both "absolute" and
"relative" recovery. Absolute recovery is based upon the addition
of spikes to blanks and relative recovery is based upon the addition
of spikes to samples. Experience shows that absolute recovery is
almost always within warning limits unless the problems associated
with the analysis are instrument related. Generally, absolute
recoveries are most indicative of method/control wverification;
relative recovery, on the other hand, of analytical/analyst control

and/or matrix effects.
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The accuracy of analysis will be monitored:.by performing
percent recovery of known constituent additions on a minimum of ten
percent of the samples. The percent recovery less 100 percent
(percent bias) will be plotted on R charts. From the individual
values of percent bias, the mean and standard deviation are
calculated. The warning limits (UWL and LWL) and control limits
(UCL and LCL) are initially set at the mean #10% bias, and at the
mean *20% bias, respectively. In the event that accuracy
measurements are above or below warning limits, the analyst will
examine the system/protocol to retard loss of control. 1If bias
values indicate greater than the mean iZOZ bias, samples will be re-
analyzed. In the event that samples ére not available for re-
analysis, out-of-control data will be so identifed and 'not used in
_further evaluations for purposes' of developing remedial action

alternatives.

3.5.4.3 Sample Blinding
employed in this project, is sample blinding. All samples collected
for analysis (fish, water and sediment) will be blinded. i’he
samples which are split and sent to all participating laboratories
for analysis will be blinded by an <'>utside party which is not
connected with this project in any manner. The samples will be
blinded by replacing existing 1labels with.randomly distributed

labecratory .numbers. Only the blinding party will have the key which

‘One of the main quality control measures, which will be
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identifies the samples. The identity of the individual samples will
remain unknown to all analytical laboratories (Recra, Olin (2) and
EPA) until all analyses have been completed and results submitted to
the blinding agent .‘

The samples which are to be analyzed by only the Recra
laboratory will be blinded by Recra upon arrival at Recra. During
analysis, the sample will be identified by only a laboratory
job/control number. The identity of the sample will not be revealed
to the laboratory analysts. Blinding in this manner will minimize
the time regquired for the generation of analytical data and will
permit expeditious processing of samples and data while assuring a
high degree of quality assurance.

3.5.4.4 Additional Control Measures

In addition to the = above precision and accuracy
deterx?inations, other control measures ‘will also be employed to
insure intralaboratory quality control. The most important of these
is th'e usé of stax}dard;eference materials (SRM's). SRM's for water
analysis, including DDT and metabolites, are currently available
from EPA or commercial concerns such as Environmental Resource
Associates (ERA). SRM's for pesticides (including DDT and
metabolites) in fish are also available. The SRM for sediment DDT is
being developed by Recra. The source of the sec}iment for this SRM is

the overbank area near the old waste ditch.
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As an integral part of the quality control program, SRM's will
be analyzed with each lot or analytical batch of water, sediment, or
fish samples. The results of these analyses will be plotted and
reviewed relative to established control limits on a frequency of no
less than ten percent of the work-load or with each set of aznalysis
(if less than 10 samples). The method equivalency program which
will use the above SRM's also allows for establishment of warning
and control limits for the SRM charts.

Other quality control means to be employed include, but are not
necessarily limited to, the following:

. establishment of five point calibration curves
on a daily basis;

. analysis of a mid-range standard every tenth
sample to verify maintenance of linearity and
consistency of standard curve;

J ‘analysis of method blanks on a frequency of one

every ten samples or one blank on each set of

v analysis 3if less than ten samples in a
set/batch;

. re-injection and gés " chromatograph

interpretation of samples analyzed dfter any
sample which exceeded 50 percent of the.
analytical range in order to gquard -against

"ghosting";
. verification of the absence of contaminants
and/or -interference in extraction (or

cleaning) solvents; and

o use of field blanks to verify that samples were
not contaminated during £field handling and
transportation.
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3.6 Interlaboratory Quality Control Plan

3.6.1 General Recquirements

The proposed program as outlined above will be practiced by

both the primary and secondary laboratories. It is also anticipated

~that, dependent upon the degree of involvement of the referee

laboratory (Region 1V, EPA, Athens, Georgia), the above quality
control plan will be utilized by the referee 1laboratory. The
interlaboratory control plan will be primarily used to control
overall laboratory bias and to resolve analytical discrepancies
that may arise. .

The splitting of samples wi.ll be the responsibility of the
primary laboratory. Blinding of samples will be the responsibility
of an independent concern. In addition to reviewing the analysis of
the split sam{:le results,it will also be the responsibility of the
primayy laboratory to design and imple;nent the interlaboratory

equivalency program.

- .The role of the referee.labsosratory will.be to analyze blingd -

samples and provide other gquality control samples, &as deemed
necessary, to both the primary and secondary 1laboratories. The
referee laboratory will be asked to play a major role if
discrepancies in the analytical results are identified.

3.6.2 Method Equivalency

-

Despité the standardization of procedures as addressed in the

above subsection, differences (bias) will undoubtedly exist between
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participating laboratories. 1f differences become significant, the.
rezsons for the bias will have to be determined. To make this
determination, the primary laboratory will implement a method
equivalency program. This program will be implemented prior to the
actual analysis of any collected soil/sediment or fish samples.

This program consists o©f a step-by-step assessment to
establish where the bias(es) of each participating laboratory
exist. The initial sample splitting and subsegquent dat$ reviewwill
indicate thé total bias between the participating laboratories.
Areas in which differences can originate include homogenization,
splitting, eXtraction, c¢lean=-up, and instrumentation or data
interpretation. The method/laboratory equivalency program is based
upon' the use of fish and wgter SRM's and is illustrated in Figure
3.2.

To directly or indirectly evaluat’e‘ these various aspects of
bias, the following procedure will be followed:

. extracts or <composite extracts will Dbe

subdivided and sent by Regra_ to participating R
- laboratories; angd =~ 7" °
. a set of extracts will be prepared by the
secondary and referee laboratories and sent to
the primary laboratory.

Based upon the results of the analysis of the split extra;ts,

the instrumental‘ or interpretive bias of the laboratories can be

assessed. With multiple injection of each extract and the

submission of copies of chromatographs and standard curves,



FIGURE 3~

METHOD /LABORATORY EQUIVALENCY PROGRAM
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the primary laboratory will also be able to indirectly address bias
due to injection techniques and interpretation and calculation
procedures.

Additionally, if extract cleanup is generally reguired, the
secondary and referee laboratories will aﬁalyzg the extracts after,
- < as well és before, cleanup to address differences that may be caused
by the use of Florisil column chromatography and subsequent re-
concentration.
| Exﬁraction procedures bias can be determined from thé
analytical data of the split extract samples sent by the secondary
and referee labqfatories to the primary laboratory.

Finally, but of great importance, is the review of the above
incremental differences in compari;on to the total sample bias
between laboratories. This comparison will reflect the homogeneity

of the sample spli_tting procedures which past experiences have shown

v

to be a significant consideration in overall data quality assurance.

This method equivalency program will be implemented after the

© mmemis e ArEmte e e e e

initial split sample results are received and reviewed. The majority
of this program will be concentrated within a single relatively
short (approximately two months) time frame but will continue less

intensely over the duration of the Consent Decree.
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4.0 FISH STUDIES

4.1 Introduction

The majority of the fish studies reported by W.A.R. focused on
the Tennessee Rive'r‘. A few included the IC but the HSB itself was
rarely sampled. For example, in the 1970 Alabama Department of
Conservation and the 1971 Alabama Department of Agriculture and
Industry surveys (11;21, 23), no HSB-IC stations were sampled. No
fish were collected from HSB-IC stations in the W.A.R.-TVA fish
survey of June-July 1980 (II-172). In the 1977-197¢9 Food and Drug
Administration (FDA) surveys, the HSEB and IC were not sampled (II-
27). In the 1975-1977 ¥DA analyses of fish taken from area markets,
the origins of the fish were not estéblished (S=7). 1In the April-May
and June-October 1979 TVA prc;j_ect, no fish were collected from HSB.
However, channel catfish', wvhite ;rappie',‘ gizzard shad, smalimouth
buffalo, white bass, and largemouth bass from IC were analyzed (II-
167-169). Similarly, the November 1977 and June and September 1978
TVE surveys (11-29) included fish from IC but not the HSB. The same
wés true for the Fall 1979‘analysis‘ (I&-i?l) .

Samples were collected from HSBR stations in only three previous
fish monitoring projects. In 1977, TVA analyzed wholé body samples
of shortnose gar,. gizzard shad, white bass, bklack crappie,
freshwater drum and bluegills collected from ESB (II-25). The same
year, the Army Environmental Hygiene Agency .analyzed HSB goldfish

and gar (1I-22). 1In 1879, the TVA collected gizzard shad and
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bluegills from the mouth of HSB (V-Task 2). At HSBM 4.0, TVA did not
collect 1largemouth and smallmouth bass, smallmouth buffalo,
bluegill, white crappie, white bass, and gizzard shad for analysis
(V-Task 1), perhaps because there were no £fish there at that time.

As indicated above, the information on HSB f£fish is very
limited. No data exist concerning three fish in the HSB, i.e.,
channel catfish, largemouth bass, and sxﬁallmouth buffalo.
Accordingly, the levels of DDT in these fish in HSB is unknown.
W.A.R. did provide a limited amount of data on fish (catfish,
smallmouth buffalo and gizzard shad) from Indian Creek. Additional
data is neeaed for both IC and HSB in order to define the existing
environmental concentrations of DDT in the species of fish present
in IC and HSB. The effect of remer.'iial' actions on the nekteonic
community cannot be asseésed witl.out this baseline information.

Without additional data specific to HSB, one cannot reach valid
conclusions concerning the significance of fish migration in the
are-a. (one _q_f w,:_}?:R:..l.?.CitEd potential mechanisms of contamination.
S-17). There is insufficient information to determing if fish
migr'ation is occurring from HSB or IC to the IR or vice-versa. Given
the lack of data on fish migration and DDT levels, the need for
remedial action des.igned to preﬂvent fish movement into or out of the
HSB-IC system (or segments thereof) to reduce DDT levels in.fish

cannot be assessed. The conclusions of the W.A.R. Report with

respect to fish are based primarily. on data on TR fish. Information



specifically obtained from IC and HSB sambles is required to
supplement the W.A.R. conclusions and to develop suitable remedial
actions. To these ends, monitoring programs for f£ish in IC and HSB
have been developed.

4.2 Program Objectives

The fisnh monitoring program will provide data on
cbncentrations of DOT in fish in the HSB-IC study area to complement
the more regionally-oriented data of the W.A.R. Report.

The purpose is to:

. Provide estimates of DDT in fish and relative
abundance of fish at specific locations for use

in choosing and assessing possible remedial
actions;

. Develop a sufficient data base to predict the
short- and long-term dimpacts of proposed
remedial actions; and

. Establish baseline data to monitor the

effectiveness of any remedial “action measures
over time.

4.3 Utilization of W.A.R. Data

W.A.R. data will be utilized to the extent possible. A large
amount ;af data was generated for fish in the TR. This information is
believed to provide an adequate data base for fish in the Wheeler,
Wilson, and Guntersville Reservoirs. However, additional sampling
of the TR will be conducted near (both upstrea.m and downstream) the
confluence of Indian Creek. This data can be ;sed to assess natural

changes occurring in the system and will ensure that future



comparisons are based on a full and completé data base. Based upon

the extent of W.A.R. and TVA data, no sampling locations on the TR

beyond five miles of the IC-TR confluence are planned at this time.

The W.A.R. data appears sufficient for the goals of this project and

further sampling of the TR would not add significantly to the
-« eXisting data base.

The existing data base, and the two planned sampling locations
in TR, will be used to help develop the longf-term monitoring program
and to help identify any necessary additional appropriate sampling

‘locations. |

This Proposal will concentrate primarily on f£ish in and near
the HSB-IC system. The data to be generated will be used in
conjunction with all available W.A.R. information on HSB-IC fish, as
discussed belov. The W.A.R. HSB-IC fish data have been ufilized to

identify the types of fish which might be "encountered in the various
sect:i:'ons of the study area and, in combination with a consideration
of the site characteristics, have_ also helped define the most
appropriate sampiing techniques and sample locations.

4.4 Program Design

The specific design cof the fish monitoring program is detailed
in the following subsections. These subsections set forth the
sampling locations and schedule, the kKinds of egquipment to be used,
the types of fish to be collected, and thé sample handling and

analytical procedures. In addition, some of the concerns considered



during the development of this program or expressed by concerned
parties are also discussed.

4.4.1 sampling Locations

Eight locations on the HSB and IC will be sampled in the fish
monitoring program. These locations, shown on Figure 4-1, are:
1. HSB near Martin Road bridge and Gate 1 of RSA,
HSB néar Patton Road bridge,
HSB in the vicinity of the former DDT plant,

HSB upstream of Dodd Road bridge,

2

3

4

5. IC near Centerline Road bridge,

6 IC near the RSA boundary (ICM 1.0),

7 IC near Martin Road bridge, and

8 HSB between HSBM 1.0 and BESBM 2.0.

These sampling locutﬁons were se.lec:t:ed for a number of reasons.
Sites' 1l and 2 are located at the HSB “upstream of Reach A. No
information has been generated to date on the types and sizes of fish
inbaﬁiting the upstream area or the levels of DDT in these fish.
These sites were sélected to help determine if fish upstream of
Reach A contain elevated levels of DDT and to determine if measures
should be taken to isclate fish in these areas from the section of
the HSB downstream of Patton Road. |

Site 4 is roughly at the downstream boundary of Reach.A. Site 3

is located in HSB near HSBM 5.0. Site 3 will provide data on fish

within Reach A.
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Sites 5 and 6 are within Reach C. 1In conjunction with the
W.A.R. data, samples collected from these sites will be used to
establish the levels of DDT in £ish in the various portions of Reach
C. These sites are important because they represent the transition
zone between the HSB and TR and must be traversed by fish moving.
between HSB and TR. In addition, Site 6, at ICM 1.0, is the point of
the RSA closest to Triana. Site 7 is located on IC upstream of the
confluence of the HSB. Like Sife l, Site 7 was selected to help
determine if fish containing DDT are present in other portions of
the HSBE-IC system. Observations of fish at this site also may
provide information nelpful in understanding the patterns of
movement of fish in this systen.

"Site 8 is located within Reach B and will provide a point for
comparison with Reaches A. and C. Site 8 was not sampled during 1982
by Ol:;m (Recra). Site 8 was added to the Iist of sample locations in
order to provide a more c:omplete picture of the fish species and
thgj.%_DDT concentrations within HSB and IC. _Sampling at Site 8 will ...

begin ir February 1983.
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In addition to the eight sampling points within HSB and IC, two
locations on the Tennessee River will also be sampled. One point
will be upstream of the IC-TR confluence in the vicinity of TRM 323.
The other sampling point will be in the vicinity of TRM 319 which is
downstream of the IC~-TR confluence (TRM 320.9).

4.4.2 Sampling Frecuency

Under the monitoring program, fish will be collected monthly
for a year. Each monthly collection will require four to five days
to complete during which time each site will be sampled one to two
times. Fish distribution patterns are influenced by a number of
factors including seasonal fluctuations in water temperature, depth
and area extent of the wéter pool, food supply availability, and
oﬁher habitat conditions. The effect of the pool elevations and

-

.seasonal changes in the chemical and physical characteristics of the

water.on the fish must be investigated.

A long-term fish sampling program comparing relative fish

...-.species abundance is included as-a-feasible methocd of collecting -

evi.dence ot fish migration. Although exact fish migration patterns
in the HSB-IC system cannot be established by this method,
variations in the composition of the nektonic community could allow
one to infer if mig:;:ation (or movement) is occurring. Portions of
the original sampling schedule have been comp}.eted (see Table 4.1).
The new proéram entails collecting monthly samples at the proposed

sites from August 1882 through May 1983 (thereby providing data for

4-8
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a complete year from June 1982 through May 1983). Sampling at sites
6, 8, 9 and 10 will continue on a monthly basis through August 1983.

4.4.3 Sampling Protocol

To the extent possible, the fish sampling program will be
directed towards channel catfish, largemouth bass, and smallmouth
™ puffalo. These fish were selected because they can be food for
humans and because of the existing data base for these fish in the
Wheeler Reservoir.. Channel catfish is the-primary species showing
DDT levels greater than 5 ppm. Also, due to their feeding habits,
monitoring these three species of fish may provide information or;
DDT in the food chain in this section of the Wheeler Reservoir. For
examf:le, the preferred food- of young largemouth bass includes
crustaceans, insects, zooplankton, and other invértebrates.' Adult
largemouth ba.ss prefer 'small‘fish such as yellow bass, channel

catfish, perch, gizzard shad, and trout. Adult channel catfish feed

on crustaceans, mollusks, plants, and small fish such as minnows.

protozoasns, insects, and crustaceans such as copepods(sumrarized

from I11-1586).

— -.Smallmouth buffals tend to feed-on plants such as- duckweed~algze,~ " ~



TABLE 4.1

SUMMARY OF OLIN/RECRA FISH COLLECTIONS IN TH{ HSB/IC SYSTEM
June, 1982 through February, 19839 -

SAMPLING SITE NUMBER

1 2 3 ¥ 5 6 7 8 TOTAL
Number of Samplings 9 10 1 n 1 3 9 1
Fish Species Caught | ‘
Catfish (Channel, Flathead) 0 0 0 12 13 7 0 1 33
Bullhead (Black, Brown, Yellow) 1 7 2 20 14 280 o 76
Carp ' 20 18 us 38 17 40 1 1 180
Goldfish 0 4 20 10 : 1 1 0 . 0 36
Bass (Smallmouth, Largemouth, 1 1 5 20 24 30 13 13 107
White)

Bluegill _ 2 0 27 1 o 0 14 0 45
Buffalo (Bigmouth, Smallmouth) 0 0 ! 0 14 0 0 14
Sunfish 8 0 ‘ 0 0 13 0 27
Bowfin 12 16 -0 1. | 0 0 30
Gar (Spotted, Shortnose) 5 28 y 3 l 17 1 25 83
Crappie _ 1 3 5 1 ,‘ 2 0 0 12
Sucker (White, Spotted, Redhorse) 16 16 7 5 \ 4 1 10 0 59
Gizzard Shad 1 23 24 9 ‘28 13 26 2 126
Other species @ : 0 0 0 1 : 31 8 5 4 49

TOTAL 65 116 W7 105 159 129 110 46 877

1 OEleven collection trips
@ Includes 20 young-of-year fish

© e e

' @ includes Skipjack Herring, Chain Pickerel, Freshwater Drum

. KDR/jmm
4-10 | ' h/4/83



W.A.R. dazta iﬁdicated that largemouth Dbass, smallmouth
buffalo, and channel catfish may be rare, or absent, at several of
the sampling locations. Other £fish including gar, bluegills,
sunfish, bullheads, white bass, goldfish and gizzard shad are more
frequently encountered. Therefore, alllspecies of fish taken at

* each station will be retained for analysis (up to a maximum of 6 fish
per species). Thé criteria for selection of fish for analysis is to
retain fish of each species collected at a given site and to save for
analysis, when possible, a sufficient number of fish (generally six)
to provide an adequate mass of fillet and offal for complete
analysis inclgding the previously outlined quality assurance
procedures. Additionally, efforts will be made to collect similar
fish at all stations in order to gengrate a representative picture
of the types of £ish presént and the levels of DDT in these species.
This is important because residues in one’species of fish at one site
cannot be compared with residues in another species of fish at

_ another site. |

The fact that channel catfish, largemouth bass and smzllmouth
buffalo may not be present or collected at several of the stations
should not be construed as a criticism of the sampling program
viability. To develop a meaningful long-term monitoring program,
one needs to know what types of fish are present and the relative

ease with which they can be caught. The knowledge of the fish

present is critical to the development of the monitoring program.



Parallel to the fish collection, Olin will perform a literature:
study of the life cycle, habits, etc., of the species in the HSB-1IC
system to help explain the presence or absence of specific species.
at specific locations.

Due to the variety of fish which may be present, several
different collection methods will be employed. The relatave
effectiveness of various samplihg equipment for different types .of
fish are compared in Table 4.2. Four methods will be employed in
this project. These are seining, trotlines, gill nets and shocking
(either from a boat or by wading using a portable, backpack
electfofishing outfit -~ Model BP-2 manufactured by Coffelt
Electronics Company, Englewood, Colorado). All four methods may be
employed at eacn site since the relative effectiveness of each will
vary with site characteristics and the types of fish present. Each

‘collection will be carefully documentedﬁyith respect to speciés of
fish'caught, methods used, size of area fished, time required to

collect, etc.
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TABLE 4.2

KELATIVE EPI'ICTENCY OF SEVERAL FISH -
SAMPLING HETHODS (AFTER BENNE1TT, 1971)

METNOD OF SAMPLING

Tcamnel ! Wing and Spot (Boat)

Kind of Fish Nets _ Trap Neta Seines Polsoning Electroshocking | Angling
largemouth Bass pobr : poor fair good fair good
Smallmouth Bass poor ‘ fair fair good fair good
Sunfish, etc. g.ood \‘ good good good good good
Crapples good ' excellent good good fair poor
Carp . good ' good good good fair poor
Cizzard Shad fair 5 good \ good good good -
Car good " falr good good poor poor
Bul lheads fair ' good poor falr _poor '3606
Channel Catfish poor good good good poor poor




The value of using Rotenone at each station on a semiannual
basis will be evaluated during this project. Utilization of Rotenone
shall be subject to approval by the RP. This collection method would
give a good estimate of species composition and relative abundance.
This is similar to Task 2 in the W.A.R. Report. The monthly sampling

.. program will provide guidance on the critical times of the year as to
when the fish population may be high or low. The fish collected by
Rotenone can also be used for DDT analysis since Rotenone does not
interfere with the DDT analysis.

At each station, up to six iﬁdividuals of all species of fish
found, will be collected, if possible. The weight and length of each
fish will be recorded. The fish will then be wrapped in aluminum
fpil, frozen, and shipped by'air freight to Recra's Tonawanda, New
York laboratory for aﬁalysis (ané/or subsequent shipment to

-secondary and referee quality confrol labpratoriés). Each

colle'cted fish will be field identified with the following

information: project number, specimen identification number,

speéies of f-iéh, daté o'f ca;.é:}; and sarr;pi.ing location. éhalnof
custo'dy forms will be initiated at the time of collection. Fish
captured but not saved for analysis will be noted and released. As
indicated previous;ly, changes in the types, composition and
abundance of fish at the various stations will be use;i as an

indication of possible fisn migration.
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The following guides will be used to identify the fish
collected for analysis:
. Etnier, David, Personal notes on Fishes of
Tennessee, University of Tennessee, Knoxville,
TN, 1976 (rev. 1982).

. Eddy, Samuel, How to Know Freshwater Fishes,
William C. Brown, Co. 1857.

U Whitaker, John O., Jr., Keys to the Vertebrates
of the Eastern United States Excluding Birds,
Burgess Publishing Co., Minneapolis, MN, 1968,
pl-127. -

. Kuhn, E.R., A Guide to the Fishes of Tennessee
and the Mid-South. Tennessee Department of
Conservation, Division of Game and Fish, 1928,
124p.

d Smith-Vaniz, W. F., Freshwater Fishes of
Alabama. Auburn University, Agricultural Exp.
Station, 1968, 211 p.

»

4.4.4 Anzalvtical Parameters

L3

The analytical procedures fo be employed for the fish are set
forth in Section 3.4.1 of this Proposal. The fillet and offal of
cach fish will be analyzed "individﬁ‘a‘liy" it sufficient mass is
ava.ilabl'e (approximatel‘y 250 grams each). Small fish will be
combinec} by site and spvecies until the combined weight of 250 grams
is obtained and whole body analysis performed. Percent lipids (total

fat) will also be determined for all samples.

4.5 Mechanism of Fish Contamination
Evidence collected to date has not provided a clear picture of

the mechanisms responsible for elevated DDT concentrations in fish.



DDT in fish may occur from numerous pathways but guantifying the DDT
contribution of each pathway to the total DDIfmeasured.in the fish is
a difficult undertaking. For example, do fish accumulate more DDT
from the passing of water through the gills or from consuﬁing
benthic macroinvertebrates which have ingested DDT from the water?

~< Several combinétions of ﬁhese factors are possible. W.A.R.
presented several parameters (II-152) which are graphically
illustrated in Figure 4.2.

Identifying all the parameters and variables that contributed
to elevated DUT levels in fish and wildlife is a complex, involved
issue and is not completely addressed in this Proposal. Data
provided by W.A.R. and by the Propesal will assist in resolving some
of the variables involved. Additionally, Olin will perform a fish
DDT uptake study, if determined to be appropriate, to address the

following important questions: . «

-

. Will sediments in the range of 10 to 30 ppm
(similar to Reach () result in DDT
concentrations of 5 ppm in f£ish?

. hat portion of the DDT in fish can be
attributed to the uptake of DDT from their
food?

. What portion of the DDT in £fish can be
attributed to the uptake of DDT from the water
column?

C e e e B S - e s



T B ATION
CIMNIVORES &
FMICRATIDW - HIGHER CARNIVORES j'_-.“——‘,.,.__'
j [ & [ l
z
PR LDATION e
: <
r-4
-
=
-
saicRavion | 1 _
*“'°“"°L5F:__ PRIMARY CARNIVORES o
© 4 4 - 4
4 b4 =
e ot 4
L d [ d [
ek < < «
& ) 3
- - -y
B } 4 =
- - [
- o b g }u
» 1__| HERBIVOROUS [T i
. FlsH I\ F\_
’ 4
J\ ™
Tt ZOOPLANKTON| | q A
4
JE| 2
-~ L}
< «
= 4
< o
S
PLANTS 1 A
DIREST d gxemerion
8 PTAKE ~ 11— -
SOIL LEACHING WATER ‘ P RTVER ELOW
ASRIZULTURAL RUNDFE P IRRICLTION
RPN . S e { EOLASTILLATION -
L -}
_I_ .
: -
[ 4
-
<
- b4 -
£z £ BOTTOM P
ol Sif ORGANISMS
- = L -
- <|S 4 g
- : E
< £
s -
< EXTRETION b
DR EDG WE s DECRY s
Daasnc SEDIMENT
- 1

FIGURE 4.2 Transport of DDT in an
Ecosysiem - Adzpted from
AEHA,

1577

U.S. ARMY CORPS OF ENGINEERS,
MOBILE DISTRICT

Enginesring and Envirenmanzzl Stud
1%} g

Cf DDT Conizminstion of Hunoville Sering 3rar

indizn Creek, and Adjec=nt Lznds and Wzn

L% m e T rmemir Aleh e



"Ihe following discusses the conceptual aspects of such a study
rather than a definitive program. The design of the study can
proceed after further pre-study work, including detailed
discussions with government experts, is completed. These studies
may be especially pertinent to Reaches B and C.

Numerous laboratory studies have been undertaken to determine
the fate of DDT and other contaminants in both terrestrial and
aquatic environments. Metcalf et al., (1971) discuss the use of the
model eccsystem approach, where an attempt is made to reproduce (to
the extent possible) in situ conditions. ‘Others (Branson, 1978)‘
have stated that an environmental rates approach using a material
balance equation will more accurately predict the environmental
.concentration of contaminants. In either case, the validitﬁ} of the
_data generated is subje;:t to qguestion due to the inability of
laboratory conditioens to accuraté’ly model®*the in situ environment.

In an uptake study, known concentrations of radio-labeled DDT

could be introduced into a closed system, and the species would bhe.. .

tested over time to determine DDT uptake rates. Anqthe:'t'ype of test
involves determining the rate of bioconcentration from bottom
sediment. DDT could be introduced into sediments similar to those

in the ES8-1IC system. Actual DDT contaminated sediments from BSBE-1IC

- could also be used. Concentrations of DDT within the sediments could

be varied in various agquariums to determine the effect of sédiment

concentrations on bioconcentrations.: Of special interest may be a



e

test which covers DDT containing sediments with clay, plastic or
other material and establishes the rate of bioconcentration.

Finally, it could be possible, as Macek et al., (1979) have done, to

compare the rates of bioconcentration to bioaccumulation in aquatic
organisms.l The fesults of this investigation showed that, unlike
“other chemicals, DDT accumulated in higher trophic levels through’
the food chain, as well as through bicconcentration.

A field study could be performea to study the uptake of DDT by
fish in HSB-IC. The study would entail obtaining channel catfish
from a hatchery and dividing them into two groups - fed and unfed.
The fish should be placed in cages and one set of fish from each
group suspended in the water and another set placed on the bottom
sediment. Another experiment would repeat the above exce.pt the
bottom sediment upstrean; from the cages would be disturbed on a
regula_r basis over a period of several weeKs. |

The combination of field and laboratory studies could provide
an ::.;}s_ightmint;: the relationships  between uptake.  _(or DDT .
.cox-uééntrations in fish) and 'j(l) DDT in the in situ sediment versus
suspended sediment, (2) the effects of various concentrations of
DDT in sediment, and, (3) the effects of sediment isolation
(covering). Prior ;co the initiation of an uptake study, detailed
literature searchgs and discussions with experts in this field of
study must be undertaken to thoroughly defix;e the objectives and

parameters of study.
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4.6Utilization of Data Base

The primary uses of the data to be collected in this project are
to help identify appropriate remedial measures and to develop a
long-term monitoring program for the area. Migration of fish into
and .out of the HSB and IC has been suggested as one of the two
mechanisms by which DDT uptake in TR fish may be occurring (11-173).
The other is in situ exposure. Data concerning species diversity and
abundance collected from sampl'ing of the study area will be used to
discuss the mechanism (in situ and/or migration) through which DDT
contamination in the f£ish occurs.

Some data has already been obtained through preliminary
sampling (Recra, June and July 1982). First, channel catfish have
been observed and collected for analysis at the Dodd Road bridge

-

section of the ESB (Site 4). The capture of channel catfish is the
first direct evidence thatAthese.fish ar; present in at least the
downstream. portions of Reach A during some parts of the year.
Second, vyoung~zf-the-year largemouth bass and catfish have been
fouhd in the vicinity of the old DDT plant on the HSB {Site 3).
Future fish collections in the spring may provide additional
evidence concefning.the life habits of fish in the HSB-IC area. The
year-long sampling program in the Proposal' may yield the data on
which to base conclusions on the significance of £ish migration.-

More importantly, the data will allow one to assess and monitor

the effects of whatever remedial actions are selected. A data base



will have been developed concerning types of fish common to each
sampled section of the HSBE and IC and levels of DDT in certain £ish
for use in the long-term monitoring program and also for purposes of
evaluating the short- and long-term environmental assessment (see

Section 7.0).



5.0 1IN SITU SEDIMENT SAMPLING PROGRAM

5.1 Introduction

As a means of assessing the regional DDT concentration
‘distribution and the potential for significant physical DDT
transport, an in situ sediment and water sampling program was
""'coxﬁducted as a part of the W.A.R. Report. The areas investigated
include IR énd tributaries (both upstream and downstream of the IC-
TR confluence) in Wheeler Reservoir, the ‘downstream. Wilson
Reservoir on the: TR, and the upstream Guntersville Reservoi_r on the
TR (V-Task 3).

The vertical distribution of DDT (and soil plarticle gradation)
within the in situ channel and overbank area sediments is an
important historical indicat‘or of hydraulically related activities.
Analysis of in situ sediment can provide evidence on the type and
characvter of the DDT sediment deposition and the consecuent
potenti‘al for sediment erosio.n. For examplé, recent depositon of
non-DDT cont_a_r.inin.g sediments over DDT-containing sediments could be
an indication that significant, active DDT isolation is occurring.
It can also indicate where scouring, which may expose sediments
containing DDT, is occurring.

The influence of sediment core compositing (vertical and
horizontal), a technigque sometimes used by W.A.R., masked the
relationship between more heavily contaminatec:i core fractions with

depth, loc_ation, or along significant transect 1lengths. The
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approach to sediment sampling focuses, not on the areal distribution
of DDT but, more impoi-tantly for evaluating possible remedial .
actions, on the vertical distribution of the DDT in the upper
(usually more efodible) six inches of sediment. It is not the intent
of the Proposal to recalculate the quax;tity of the DDT reported
present in the HSE-IC system. However, a more accurate vertical
profile of the DDT present must _be known to determine the most
appropriate types of, and locations for, remedial actions.

The stream flow characteristics will dictate the size and
distribution of the in situ sediment that is likely to be placed, and
remain, in suspension. By aetermining the in situ particle éizes
(and <the associated DDT) su'scept;‘.ble to hydraulic transport, a
proposed remedial action measure can be deéigned to prevént DDT
trausport. Th.e lack of data ciefining the relationship between DD‘T
and sevdime'nt characteristics is a 'signific;ant problem in Reach B and
Reach C because remedial actions may need to be more selective and
specific in.these areas. e i e ea _—

The sediment sampling program is designed to incorporate the
information'available from the existing data base, i.e., DDT
concentration and areal extent, and to obtain additicnal in situ
sediment data required to design cost effective remedial soclutions
for the HSB-IC areas.

~The method for development of remedial actions in this Proposal

dictates 2 more detailed, site specific understanding of the in situ
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and background sediment conditions in the HSB-IC system which is not
presently available from the existing data base. This involves the
acquisition of information necessary to address several concerns
associated with the development of remedial actions. These concerns

are as follows:
(1) What 4is the interaction between the DDT-containing
sediment and the overlying water, i.e., is sediment

available for resuspension and transport?

(2) Do the sediment character and sedimentation rates above
Dodd Road differ from that downstream?

(3) What is the physical and chemical character of the
sediment upstream of Patton Road?

(4) Are there sources of DDT-containing sediment upstream of
Patton Road? If so, what is the significance?

(5) What is the concentration of DDT in the sediment in the
ponded areas and in the reaches of tributaries entering
Indian Creek? Are these areas, such as isolated embayment
areas, potential sinks for DDT~-containing sediment?

(6) What is the past sedimentation history of the HSB-IC
system and in what way does this relate to the physical
character of the in situ sediment?

.(7) What is the effect of sewage treatment plant effluent on
R DDT-availability and wmovement? ——

(8) What effect does stormwater from the HSB-IC basin
(including the city of Huntsville) have on the transport
of DDT?

5.2 Specific Objectives

The preceding discussion identified those concerns that must
be considered and investigated further. The expansion of the
existing da_ta base will permit development of effective remedial
actions for the HSB-IC system. The specific objectives for the in
situ sediment sampling program are as follows:

5-3



. determine the relationship between the DDT
concentration and particle size/soil type,
above and below Dodd Road (including IC);

. determine the organic content in the sediment
and its relationship to DDT;

. determine the vertical DDT concentration
gradient in the sediment within the HSB-IC
system (with special emphasis on each one inch
layer in the top six (6) inches of sediment);

. determine the physical character of the
sediment available for transport within the
HSB-1IC system, e.qg., moisture content,
specific gravity, flocculation of clays;

. determine physical and chemical character of
channel sediments upstream of Patton Road to
Martin Road;

. establish DDT concentration in the ponded areas
and in the reaches of tributaries entering
Indian Creek;

. obtain Kknowledge of the past sedimentation
history within the system; and .

- -
. determine if sedimentation or scouring is
occurring in Reaches A, B, and C.

‘5.3 Utilization of W.A.R. Data

- P e e o - —— e e e

Aéhbréviousiy rz'o-téc-i",' the W.A.R. Report .l;as.d:{vided the HSB-1IC
system into three specific areas, viz.,- ICM 0.0 to HSB-IC
confluence‘,- HSBM 0.0 to 2.4, and HSBM 2.4 to 5.4. These areas are
referred to as Reach C, Reach B, and Reach A, respectively. 1In
addition, fhis program will include evaluation éf an area ﬁbstream
of Reach A, i.e.; HSBM 5.4 to 9.7..

As described in the W.A.R. Report (I1I-77), the surface

hydrologic regime can be divided into four major categories:
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channel, overbank, ponded, and floodplain. The terminology used,
with some modification for special situations, is defined as -
follows:

" o Channel Areas - areas confined by well-defined
banks as determined from the transect profiles
and generally occupied by flowing water.

o Overbank Areas - areas outside of well-defined
channel banks, with or without a permanent
vegetative cover, periodically inundated as a
result of reservoir operations on the Tennessee
River and upstream streamflow conditions.

. Ponded Areas - areas generally inundated with
standing water and hydraulically connected to a
stream channel.
o Floodplain Areas - areas below the 100-year
flood evaluation as determined by TVA in the
course of this study."
These definitions will be used throughout the remainder of this
.discussion for consistency with the W.A.R. Report.
JThe data base generated dufing the W.A.R. Report generally
eliminates the need to determine the areal distribution of DDT

vcatioms within

He

concentrations. -Exceptions-te- this are selected-

. Reach C and Reach B and upstream of Reach A which were mot fully

investigated during the W.A.R. study. These areas specifically
include the ;Sonded areas and the lower reaches of tributaries in
Reaches B and C and 1-:he stream channel in the area upstream of Reach
A. The sampling program will emphasize the 1nyestigation of the DDT
concentratilon gradient in the top six (6) inches of sediment, the
associated physical character of the sediment and past

secdimentation history.



5.4 Program Design

5.4.1 Sampling Locations

Data collected at seiected sampling locations will supplement
the W.A.R. data base. The sampling locations will.include areas of
X hydraulic interest such as channel bends, embayments, and
floodplains where sedimentation, erosion and/or f£ish spawning may
occur. The proposed sample locations will be provided to the RP.

Additional in situ sediment core sampling locations may be
selected during field activities in the HSB-IC system, after
collection and aralysis of the respective DDT concentration levels
and sediment gradations of the proposed samples, and during
development/design of remedial actions.

Within the stream channel of the HSB-IC system, the proposed
sampling 1locations will be spac_:ed bet\jeen the existing W.A.R.
transécts. Proposed sampling sites within Reaches B and C will also

be located in ponded areas and lower reaches of tributaries to

.o - e = oy e e o

'ébt’;iﬁ"ﬁa‘té' ‘analogous to that collected within the 'chanhéi .and. to
determine if these areas are potential sinks ("hot spots") for DDT.
The data necessary to make this determination have not previously
been obtained. The data must be obtained because these locations
may be fish habitats and may require the development of r:emedial
measures in discrete locations. Overbank and floodplain areas in

Reaches B and C will also be sampled.



In Reach C, several overbank and floodplain sampling sites will
be selected. Although this area has been extensively investigated,
sampling at these locations will provide data on the physical nature
of the sediment and DDT concentration in the top six inches and will
complement the data to be obtaj.ned from channel sampling. The core

- samples obtained at these selected sites will be éxamined to

determine the past sedimentation history of the HSB-IC system.

£§.4.2 Sampling Frecuency

This program is expected to be conducted in a single sampling
period of three or four weeks duration. As the project progresses,
additional samplings may be needed and conducted.

5.4.3 Sampling Protocol

Transects will be established across the HSE-IC chan:.)el and
tributaries a.t the s.tes selécted. Sonar recordings and manual
probing will be conducted to mapAthe sedzment deposition. Sampling
locations will be marked in the field for identification and
.recorded. in ._a_bo;lnd field log book and on & site topographic-mapz-——-
Conventional surveying technigques and/or aerial photographs of the
sampled areas will later be performed to verify sampling locations.
The water éurface profile and elevations will be obtained from the
stream stage recording equipment discussed in Section 6.0.
Subsequently, the elevations of the extracted §ediment cores will be

determined by subtracting the water depth at the sample locations

from the water surface elevation.
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Samples will be obtained in areas of the deepest sediment
deposits on each transect. Replicate samples will be taken to -
insure that sufficient samplé velume has been obtained to conduct
all analyses. In addition, there will be several sampling pdints
across each transect in order to insure that the transect is fully
defined. |

A gravity-type sampler will be used to obtain core samples at
all locations. Briefly, this type of sampler consists of a top
section containing an encapsulated ball valve which creates a
partial vacuum necessary for retention of the sample Qhen the unit
is retrieved, a coring tube with a plastic liner insert attachea to
the top section, and a retaining basket and cutting shoe éttached to
the coring tube.

- Dependiné on the depth qf the watar at each sample location,

the method used to obtain the desired sample depth will vary. Where

the water depth is sufficient, a weighted sampler will be allowed to

-£ree fall-froma boai--through~the water which penéttdtes the Bottom

sediments to the desired sample depth. If free-fall sampling does
not achievg sufficient core depth, the sampler will be manually
advanced until the desired core depth is achieved. Where the water
is shallow, the sampler will be manually advanced to obtain the
desired depth of penetration. ,

Once the sampler and sample column have been retrieved, the

plastic liner that encapsulates the sediment sample will be removed
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from the core tube and a'new liner inserted for the next sample
location. While in the field, the entire sample column will then be
removed slowly from the plastic liner by the following procedure:
extraction from the top to minimize the possibility of smear effects
on the core, scraping of the perimeter of the sediment core to
minimize the possibility of contamination from the plastic liner,
such as phthalate esters, and separation at the desired depth
fractions, viz., ‘0"-1", i"=-2", 2"-3", 3"-4'.', 4"-5", 5"-6", and 6"~
12",

Each sediment sample will be visually characterized and the
following information will be noted in the field log book: sample
location, sample number, samplé depth, and sample descripfion. Each
depth fractim:x of the sample. will be placed in a scrupulously
tleaned, w.de-mouth, screw-capped, glass'Pottle with a TEFLON=-lined
lid, which will be labeled, secure.ly packaged and chilled. Sediment

samples will be transported, via air freight, to Recra Environmental

P R
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Laboratc;r'i es I ronawanda, New York.
| In order to assure that the réquired sample volume necessary to
fulfill both physical and chemical analyses is obtained, multiple
core samples (probably five to six) will be obtained in close
proximity to each sampling location.
Another objective of the sampling program.is to define the past
sedimentation history within the. basin. This information will be

acquired by obtaining core samples through the recent stream
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deposits and, if possible, into the underlying material. This core
will be obtained by gravity type sampler or other manual core
sampling devices. The core will be retrieved, left in the plastic
tube, capped, properly 1labeled, frozen and returned to Recra
Environmental Laboratories, Tonawanda, New York for later visual
“and, if necessary, microscopic identification.

5.4.4 Analytical Parameters

Samples will be thoroughly homogenized and split prior to
pﬁysical and chemii:al characterization. One part of the homogenized
mixture will be used to determine DDT concentration. The analytical
procedure for DDT has been stated previously in Section 3.0. The
analytical érocedures for volatile solids content, Method 208}3,

described in Standard Method for the Examination of Water and

Wastewater, 14th Ecition, APHA, AWWA, WPCF, will also be performed.

In addition, the organic content of the sample will be determined by
the procedures stated in Section 3.0.

The remaining portion of the mixture will be_divided in half.

- One half will be placed into a clean glass bottle, as described

previously, labeled, refrigerated, and kept for possible future
analyses. The other half of this subsample will be used for physical
characterization. T:he physical soil properties of concern are grain
size, specific gravity and moisture content. Grain size

distribution will be obtained via an electronic particle size

procedure using a Sedigraph particle size analyzer. Specific
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gravity and moisture content will be determined by procedures
described in ASTM-D-854 (Test for Specific Gravity of Scils) and -
ASTM-D-2216 (Laboratory Determination of Moisture Content of
Soils), féspectively. *

5.5 Utilization of Proposed Data Base

This in situ sediment sampling program has not been designed to
duplicate the existing W.A.R. data. The program was developed to
expand the present data base to enable the assessment-of proposed
alternate remedial actions for Reach A, Reach B and Reach C.

Information developed from the physical properties of the

* Reference: American Society of Testing and Materials, Part 19
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sédiment in the HSB-IC system, knowledgé of past sedimentation and
the hydraulics of the HSB-IC system are required as inputs to this
'assessment.

Information obtained concerning grain size versué DDT
concentration and the DDT concentration variation with depth will
enable the determination of whether the DDT in the top six inches is
ubiquitous, whether recent deposition covered bDT sediment, and
whether the sedimeﬂt is available for .resuspension, erosion,
transport and deposition. In addition, establiéhing'the propertie;
of the surficial in situ sediments is required for long-term
monitoring after any necessary remedial actions are implemented.
The information developed concerning any "hot spots" that are
hydraulicall? connected to the main stream channel in Reaches B and

- C will enable the assessment of the rieed for locali;ed remedial

progranms.

A map of the areas, i.e., Reach A, Reach B, Reach C, and

-~qupstream of Reach A, will be prepared to show DDT available for

transport or available to watez'or'unavailablé for either: This map
will illustrate }the significant £findings o©f the field data
collection programs (fish and sediment). W.A.R. data will also be
included. This will facilitate development of appropriate remedial
action plans to address field conditions. The map will be a planning

tool for the selection and evaluation of potential remedial actions.
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6.0 SUSPENDED SEDIMENT TRANSPORT/WATER SAMPLING PROGRAM

6.1 Introduction

The W.A.R. investigation contains HSB-IC field measurements at
several in~place stream gaging stations which indicate the temporal
variations of DDT transport-related parameters (W.A.R. Appendix V,
Task 6). These measurements include stream stage elevation and
stream velocity (and discharge) fpr seven (7) storm events and
related DDT concentration, total suspended sediment, and volatile
solids concentration for the last three (3) of _,éeven (7) storm
events. Channel sampling of bedload material, which included éolids
load and DDT concentration was also conducted in the field for four
(4) storm events. However, the bedload contribution to total
contaminant transport was determined to be negligible (W.A.R.
_Appendilx 11, p. 11-122).

W.A.R. statistically analyiéd the river hydrology and sediment

data for trends and correlations. From this analysis, sediment

.transport was found to be the major route for DDT movement.  This._.

analytical hydraulic modeling of the HSB-IC system provided the
input for quantifying contaminated and uncontaminated sediment
transport under existing conditions.

Additional data ceollection and analysis of se‘diment' transport
data are required prior to the selection an_c_i design of remedial
actions. The transport of sediment during non-storm events must be

assessed. In addition, additional storm event data is required in
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order to .provide a complete picture of sediment transport in the
HSB~1C system throughout the year.

Advanced numerical computation techniques (computér modeling)
will be applied to the modeling of the HSB-IC sediment/hydraulic
system. This approach provides the gi‘eatest advantage because

-« parametric variations can be more effectively and expeditiously
evaluated. Mathematical representations of compiex real world
conditions are necessary and are accepted in practice. Several
theories have been advanced to describe the sediment transport

phenomena. They are discussed in ASCE Manual No. 54(1975),

Sedimentation Engineering.

The suspended sediment study will determine the rate and
quantity of DDT sediment that is hydraulically transported through
and from the HSB-iC system. This data, i_n turn, provides the basis
for identifying and relating the principait hydrogeologic parameters
and 'p'rocesses contributing to DDT sediment transport. Remedial
actiop measures, as ‘approprj_.g:tg_,_' can thgxz _b_e formul_l_.éted %o address
these effects. The suspended sediment sampling program for non-
storm events and storm events in conjunction with fish monitoring
(Section 4.0) and in situ sediment sampling (Section 5.0), has been
developed ' to collect the necessary data. This data will be
supplemented by the storm event data reported by W.A.R. The field

measurements for determining the hydraul:ic transport of DODT

sediment will be conducted monthly over a year's period of time in

6=-2
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order to include a range of seasons, flows and reserveir pool
elevations in the study. O0lin's storm and nonstorm events data,
when combined with the W.A.R. storm event data, should provide a
complete picture of sediment and DDT transport throughout the year.
The information developed during the sediment transport study

will be used to address several concerns wvwhich include the

following:
o How do stream flow conditions affect sediment
transpo:t?
. Are storm events more significant than normal

day-to-day flow with respect to DDT transport?

6.2 Specific Objectives

The specific objectives of the suspended sediment transport
study are as follows:

. define the rate of <¢ranspert of DDT and
suspended sediment through and_out of the HSB-
IC system with respect to time of year and flow
conditions such as stage elevation, storms,
reverse flow, etc.

.® ._determine 9particle size .distribution-. ofieem i
suspended sediment.

. quantify the concentration of settleable and
non-settleable DDT in the water of HSB-IC.

. determine the relationship between DDT and
particle size/soil type.

i develop a computer model of HSB-IC which
simulates DDT/sediment transport.

. develop design data for remedial actions which
will minimize sediment transport.

The Proposal, as related to the sediment transport program in
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the HSB~IC 5};stem, entails several components. Most importantly, a
sediment transport model must be 'developed for an accurate
prediction of sediment distribution and movement. The
determination of sediment deposition rates is necessary to i;ua'ntif-y
the present situation and monitor' subsequent in situ
burial/isolation of DDT sediments in any remedial action
undertaken. Based upon the stream/basin hydraulic cﬁaracteristics,
determination of the relationéhip between DDT concentration and
particle size/soil type will be used t§ assess which sediments are

settleable, which are susceptible to transport, and which surficial

- in si*t;u sediments, if containing DDT, possess the potential to be

re-qntrained for fluvial transport. The flow regimes and areal
distributions_ of sediment characteristics are variables reguiring
-3urther consideration for a definitive a's‘sessment of conditions now
existing. The factors will provide the inputs for effective
engineering desi_gn of proposed remedial actions.

.-~ The nved for, Teasibilify of and €ffectiveness of any remedial
alternatives can best be determined by establishing ‘a sound data
base with which long-term monitoring data can be compared. The
study will provide data which will permit an accurate evaluation of

Reaches A, B, and C. ‘W.A.R. Report data will be utilized,‘ to the

extent possible, in support of this work.

6-4
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6.3 Program Desigan

The suspended sediment sampling program consists of four

phases which are as follows:

. non-storm event water sampling

. storm event water sampling

. stream elevation and flow velocity measurements

. computer modeling (simulation of the HSB-IC system)

The first three phases will be data development and the fourth phase
will be the evaluation of that data.

6.3.1 Sampling Locations

The suspended sediment sampling program is designed to provide
information on the quantity.of sediment and the physical and
chemical characteristics of the sediment in transport for non-storm
and storm rela.ted events. Each sampling.site will be located at or
near a TVA gauging station which will prSiride accurate information

on stream velocity (discharge) and stage elevation coincidental

with each .sampling _event. TVA_will_operate and. maintain..these . ..

stations on a reimbursable basis. Within the HSB-IC basin (Wheeler
Reservoir), the stream gauging stations which have heen selected for

reactivation by the TVA are:

6-5
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o ICM 0.38, near IC-Tennéssee River confluence

. ICM 4.6, Centerline Road Bridge

. ICM 8.2, Martin Road Bridge

. HSBM 2.4, Dodd Road Bridge

. HSBM 5.0, Boat launch on HSB at Road No. 5669

. HSBM 5.¢, Patton Road Bridge

d HSBM 9.75, Martin Road Bridge

The transects at the above stream locations are distant from
any upstream confluences or conditions which would affect the
relationship between sediment transport rates and the pertinent
hydraulic variables. These are deemed suitable for providing
consistent and interpretable suspended sediment data. ‘In addition,
these sample locations correspond to the fish sampling locations.

6.3.2 Sampling Frecuency

-

The sampling process employed at each transect is inherently
controlled by the variable hydraulic conditions of flow velocity and

will be <collected

¢ emam i e e oot - .

stage elevation. Stage elevation data
continuously for one year by the TVA stage recorders. Flow velocity
data will be collected monthly by TVA personnel at Olin's expense.
This data will be collected using the same methods and personnel as
in the W.A.R. Report. The time intervals for suspended s:ediment
data collection wj:ll occur coincident with the 1VA stream velocity
meésurements. For the latter collection, it is presently estimated
that 'one-month intervals will be utilized for one calendar year. In

addition, storm event sampling will be conducted.

6-6
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A schedule for the collection of recorded hydrological data
will be designed and established by TVA as a function of the type of
stage recording instrumentation selected. In general, the schedule
will be dictated by the servicing of the recorder power source(s),
the recording pen r;eservoir (if so equipped) or sensor or stylus,
and replacement of a recording chart and retrieval thereof. At
present, this appears to be a weekly function. The same methods and
TVA personnel used to gather data for the W.A.R. Report are being
used in this study.

6.3.3 Sampling Protocol

The suspended sediment sampling described herein represents
standards and methods developed by the Federal Inter-Agency
Sedimentation Project (F.I.A.S.P.) of the Inter-Agency Commi:t:tee on
Water Resources (Guy and Normah, 1870). . The intended use of these
procedures and methods is to provide sediment-water samples for

physical and chemical analytical testing to define: DDT and

~suspended sediment concentrations at a.given location-and time,-and --

DDT and suspended sediment quantities transported per unit time past
a given location.

U.S.-éeries time-integrating suspended sediment samplers will
be utilized in either point or depth~integration methods to obtain
flow proportional samples at the locations described ian Section
6.3.1. Point sampling methods are preferred fc;r low stream velocity

conditions. Consistent with procedures developed for the egual
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transit rate (ETR) method of sampling for the U.S.-séries samplers,

each stream section will be divided by several equally spaced points

(verticals). The number and location of the verticals will be
determined for existing field conditions and from the sampling
protocol.

Samples will be obtained at the verticals by lowering and
raising a sampler at an eqxial transit rate (depth integration). This
technique requ’ires a knowledge of the immediate stream channel
profile, stage height, and mean flow velocity prior to each sampling
event. The suspended sediment program will be developed <to
coordinate field sampling with the sc;neduled TVA hydrological data
collection (Section 6.3.2).

Existing data on channel forrr_\, stage elevation, and mean
velocity suégest use of fhe U.S.~series depth-:integrating
sampler(s) USDHE-59 and/or USDH-48 (Natiox;al Handbook of Recommended
Methpds for Water Data Acquisition, 1978). Each is designed for use
with a 473 me gvlass_b.qttle for sample .collaction.--A .ceparate bottle
will be used at each vertical and the total group of transect bottles
\.rlill be composited to yield a sample proportional to the total
stream floﬁ.

The method of depth integration, used in the ETR method, is
limited t0 a stream depth of approximately 15 ft. 1If conditions
arise which exceed this limit, point integrat-ion samples (US P=-72)

will be utilized to depth-integrate in a single direction (up-

1
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transit) or to obtain point-integrated samples at the centroids of”
équal discharge increments, such as 0.2 and 0.8 or 0.6 of the stream
depth from the water surface. This technique is covered in the
method and will not result in a decrease in accuracy.
Alternatively, point sampling at stations with low stream
velocities will be accomplished using a pump-type ‘sampler that has a
high intake velocity relative to the stream velocity at 0.6 of the
stream depth.

Methods and personnel employed by TVA in collection of
hydrological data are expected to be the same as, or at leasf
equivalent to, those methods utilized by W.A.R. (V-Task 6).
Discharge measurements were taken using standard procedureé as
specified in the U.S. Department of the Interior, Geological.Survey

_Water Supplf Paper 888, Sfream-Gagigg Procedures, A Manual

Describing Methods and Practices gg‘ the Geological Survey,

Washington, D.C., 1943. Procedures for calculating depth, mean

_ velocity and discharges are also given.in thismanwal. ... ... . . ...

All bottles will have a cap lined with TEFLON or aluminum foil
and will be cleaned following the procedures suggested by TVA in
their 1978 study, "DDT Residues in Sediment and Fish in the Vicinity
of Redstone Arsenal, Alabama." Site identification, date, time,
station section, bottle number, and initials of field crew members

will be noted on each bottle's label. It is estimated that 10 liters

of water will be required to provide sufficient wvolume for the



analysis. Samples will be 'stored in ice immediately after
collection and will remain as such until received at the laboratory.
Samples wili be refrigerated at 4°C at the laboratory until physical
and chemical analyses have been performed.

€.3.4 Analvtical Parameters

As indicated in the Quality Assurance Program (Section 3.0),
the primary analytical pafameters to be determined for comﬁosited
samples at each transect are DDT concentration and total suspended
solids. If a sufficient sample volume of sediment is a&ailable,
suspended sediment particle size will be determined. The analytical
protocols are cited by reference in Section 3.4.3.

6.4 Utilization of Proposed Data Base

Field data supplied by the W.A.R. investigation and this
suspended sed&ment sampling ﬁrogram will provide representative
inputs of the HSB-IC average stream hydf%ulic characteristics and
will enable proposed remedial actions to be developed as well as

of remedial actions.

The utilization of the data base to determine the type and
predicted effectiveness of any proposed actions is of paramount
importance. Hence; descriptions of the fundamental principles,
concepts of sediment deposition, and methodology employed in the
assessment of the proposed remedial action effectiveness are herein

provided.

_establish the baseline conditions for post-constructicn~monitoring- -
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In general, the in situ sediment that is available for
hydraulic transport (in suspension) is a function of the
hydrodynamic forces directly acting upon discrete sediment
particles. Entrainment of the sediment is primarily dependent upon
the sediment properties (such as particle size) - stream velocity
relationship; that is, the higher the velocity the greater the
maximum parficle size to be ©placed in suspension, while
simultaneously increasing the quantity of finer graine.d sediment.
By maintaining stream velocity and turbu_lence of the water, sediment
particles (up to a certain maximum size) will remain in suspension.
High stream discharge/velocity conditions normally degrade or erode
the channel sediments. Low stream discharge/velocity creates
conditions conducive to sediment deposition.

6.4.1 Computer Modeling of HSB-IC

The in situ sediment sampling program and the water sampling

program will generate a significant quantity of data on the ESB-IC
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' system. In order to utilize this data to the greatest extent, the

development of a computer model of the HSBE-IC system is planned. The
general progranﬁning scheme is as follows:

1) Identify a computer model apolicable to the ESR-IC
system. ) :

2) Modify the program (if necessary) to incorporate - the
significant characteristics of the HSB-IC system.

3) Verify the model with £field data collected during the
field sampling program.

4) Modify program to include potential remedial actions.
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5) Evaluate effectiveness of potential remedial actions
under various flow conditions.

The computer model can assist in evaluating the effectiveness
of potential remedial actions (and combinations of remedial
actions).

Any computer program which is used to model a system must
accurately simulate actual characteristics of the system. The HSB-
IC has several unigque and important characteristics:

. reverse flow occurs in the system

« fine particles (clays and silts) make up a
significant portion of the sediment load

. transport of DDT in absorbed or dissolved forms

. water flow (and sediment transport) in both
channel and overbank areas

Several computer models have been reviewed to determine if they

are applicable for modeling the HSB-IC system. All available

computer models have certain limitations when applied to the HSB-IC

systém. Any computer model chosen may reguire. programming

L Cm—————— m— -

modific-améions. However, a computer program developed by- the
Hydrologic Engineering Center, Corps of Engineers ‘has been
identified as possibly applicable for simulating the HSB-IC system
and for j:redicting the effectiveness of the proposed remedial
actions. The ;Srogram is entitled "Scour and Deposition in Rivers
and Reservoirs, HEC-6". A descriptive abstract of the program is
presented below, along with the theoretical methods that are used to
compute the trap efficiencies for silts, clays, and sand for any

proposed containment structure, e.g., dam.

6-12
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The total sediment load is transported along a stream. Changes
in the stream's bed elevation and water surface profile with respect
to time are calculated at each cross section considering the
following: the inflowing water discharge, inflowing sediment ioad,
gradation of material in the stream's bed, armoring, and destruction
of the armor layer. & series of reserveirs in tandem can be
utilized. A dredging option is available. Diversions of water can
be specified and inflowing water and sediment can be entered at
tributary Jjunctions. Clay, silt, sand and gravel sizes are.
transported and copble sizes can be included for armor calculations.
The program isvdimensioned for up to 150 cross sections, 15 grain
sizes, 20 tributary inflow points and 20 reservoirs in tandem.

Water sqrface profiles are calculated by the standafd step

‘method. The bed material load is calculated by either Toffaleti's

application of the Einstein Bed Load function, Madden's

modification of the Laursen Transport Relationship or a transport

el A AT

“capacity pe¥ fobét of width veérsus the depth-slope product. Based

upon an assumption of steady state, the silt and clay sizes are
transported until the shear stress on the streambed becomes less
than critical. Deposition then begins using fall velocity as a
variable in the exponential decay function. Changes in the bed
elevation are calculated with the Exner equation for continuity of

seciment material.

cmr
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The preceding computer program ‘may reguire a slight
programming modification in order to incorporate the sediment
resuspension aspect. Another drawback of the model is its inability
to handle backflow. This must be investigated further.

The applicability of other relevanf programs and/or theories

“are actively being evaluated to determine their applicability to the

HSB-IC system.
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7.0 REMEDIAL ACTION APPROACHES

7.1 Introduction

Previous sections of this document have presented a review of
information from the W.A.R. Report and the specific investigative
activities which will be completed in this project in order to
provide site specific data of the required degree of accuracy and.
precision to evaluate and assess remedial action alternatives for
Reaches A, B, and C with the HSB-1C system.

The fundamental methodology for determining an acceptable
remedial action is to completely assess the feasibility of
alternative remedial approacnes. The objectives of the sampling
program are directly relevant to and essential for both engineering

design inputs and a full understanding of existing conditions. 1In

-

.this respect, thé combination of existing site information as

-

provided by the W.A.R. Report and design data inputs resulting from
the fish, in situ sediment and suspended sedi_ment sampling programs,
will provide mececsary information for development of remedial
actions and will permit demonstration of the adequacy and
effectiveness of any remedial action options.

7.2 Overview of Action Considerations

The study, the selection, and the design of the most
appropriate remedial action alternatives for Reaches A, B, and C are
by no means simple tasks. In the previous sections, the overall

project objectives, the project approach, the hypotheses to be

7-1
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tested, the data to be collected and the utilization of that data
were discussed in detail. &ll of this was directed toward the
development of remedial actions for the HSB-IC system.

Any "suggested" remedial action for Reaches A, B, and C would
be premature. They are very much dependent upon the outcome of
investigative programs covered in this Proposal. The types of
remedial actions that may be warrantea and investigated include:
isolation of DDT "hot spots" in the stream channel; removal of DDT
"hot spots" from the stream channel; isolation of DDT-containing
embayment sediments; diversion; enhanced channel and out-of-channel
sediment deposition through artificial means; and -sedimentation
devices. Other femedial actions may also be developed and evaluated
as the study progresses.

The evallation process fbr selecting remedial actions will
also take into consideration future chandes in the HSB-IC drainage
basin that may significantly affect the characteristics of the HSB-
IC system. _One of these changes is.the potential diversion of .the..
discharge of the Huntsville POTW directly to the Tennessee River.
This action would significantly reduce the base flow in HSB although
the peak flows would not be materially affected unless there is
diversion of Huntséille storm runoff. It would also elimiﬁate a
source of organic matter which may have an affinity for DDT. The
effect of the diversion on flow and sedimeﬂt transport and on

potential remedial actions will be ‘evaluated using the computer



model. It will also be evaluated conceptually using
engineering/physical principles such as flow velocities, direction
of flow, etc.

7.3 Long-Term Environmental Monitoring Program

Throughout this Proposal, reference is made to the long-term
environmental monitoring of the HSB-IC system. The purpose of the
long-term environmental monitoring plan is to determine the
effectiveness of the implemented remedial actions, to assess any new
or residual envirénmental impacts or hazards, and to identify the
needs for additional remedial actions. The long-term monitoring
plan will, if appropriate, measure the rate of change in DDT levels
in fish, migration of DDT in sediments and water, or the dynamics and

proportions of DDT components in the sediments, water and biota of

-Huntsville Spring Branch, Indian Creek and Wheeler National

-~

Wildlife Refuge, depending upon the remedial action chosen. The
long. term monitoring program developed will continue until the
terrmination of the Consent Detree.  ~~ °~ ~——~7- @ ~7roo e

for the purposes Sf fhe long~-term environmental monitoring
plan, baseline conditions shall be those levels of DDT in £fish,
water, and sediment det.ermined during the 0lin study supplemented
with data from the w..A.R. Report. The results of analyses performed

under the long-term monitoring program will be compared with

baseline data to evaluate the effectiveness of remedial actions.
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The types of samples and the sampling and analytj:cal protocols
of the long-term menitoring program will be the same as those
detailed in Sections 3.0 through 6.0 with the exception of sampling
frequency and the groundwater program. The sampling f:.:equency' and
the. groundwater program are discussed below.

Although an accurately defined time frame and completely
developed program cannot be established at this time, a loné-term
monitoring plan which is similar in concep-t to the fish, in situ
sediment, and susp'ended sediment sampling programs in Sections 4.0,
5.0, and 6.0, respectively, is contemplated.' It is presently
envisioned that DDT concentrations (both total, filterable and non-
fiiterable) and the suspended sediment concentrations in the
surface water will be determined from samples collected at semi-
annual interv:als at the seven- selected locations indicated in

Section 6.0. For the fish species, DDT ceoncentration levels will be

determined on an annual basis following implementation of any

€ -

- remedial  actions. Samplimg locations will be~as” discussSed™in ™’

Section 4.0. In situ sediment sampling may be conducted on an annual
basis at sglected locations corresponding approximately to those
présented in Section 5.0. Quantitatively, the number of sample core
locations will be fewer than indicated in Section 5.0 but will
include points common to both this Proposal and the W.A.R.
investigation. The analytical parameters to be determined will be

DDT concentration variation with depth, and soil particle size
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distribution with depth. The latter will be indicative o‘f. the type,
rate, and extent of the suspended sediment deposition. A relative
comparison of DDT parameters over time with the baseline conditions
established under this Proposal will indicate the rate of
effectiveness of the remedial action, e.g., the sediment transport
model predictive capabilities, the HSB basin sediment deposition
rates, and, most importantly, the rate of reducing the DDT
concentration levels in fish in s-pecified areas to 5 ppm.

7.3.1 Groundwater Monitoring

The groundwater in the vicinity of HSB-IC will be monitored to

- determine if construction and implementation of any remedial

actions affect DDT in groundwater. The monitoring program shall

consist of water samples taken from existing groundwater weils (RS
20, .RS 22, RS 23, RS 27, RS 30) an_d drinkifxg water wells (X 37, X 44,
Q 79,"U 67 and U 98) (see W.A.R. Report 11-74 and EPA memorandum

dated October 9, 1979 entitled "Transmittal of the Public and

s - — ——

Private Water Supply ifivestigation, Redstone Arsenal and Vicinity,
Huntsville, Alabama Area“); RS 30 is upgradient of the DDT source
area, RS 27 is immediately downgradient of the source, RS 22 and RS
23 are a downgradient shallow/deep pair at Huntsville Spring Branch,
into which the groundwater flows, and RS 20 is an additional

downgradient shallow well at the Branch. If any of these wells are

found to be dry or damaged, alternate wells may be sampled.



Ail wells will be sampled once in 1883 and once every two years
for up to ten years after completion of construction.

The wells will be sampled with a peristaltic (surface) pump
using a dedicated, disposablé iﬁert sample tube. Each well wiil be
flushed until it is dry or ﬁntil 2-3 well casing volumes (about 12
" gal.) have been evacuated. Samplizﬁg will then be done for DDT. Each
sample will be filtered at the laboratory through a 63u filter prior
to analysis to remove suspended solids. Sample handling and
analysis will be conducted according to the procedures specified for
water samples in Section 3.4.3.

7.3.2 Measurement _o;f Performance Standard

The performance standard is a DDT level of 5 ppm in fillets of
channel catfish, largemouth ba;s and -smallmouth buffalo in Reaches
A, B, and C. Olin shall be deemed to "attain the performance

standard" when the average DDT concentration in the fillets of each

of the aforementioned fish species is five ppm (or less) in Reaches

* *'A," B,and 'C.  FContinued attainment of the performance standard"

occurs when th‘e average DDT concentration in the fillets of each of
the aforementioned fish species is five ppm (or less) for three (3)
consecutive years (including year of attainment) in Reaches A, B,
and C.

The average DDT concentration of a species will be determined
as an arithmetic mean concentration of DDT in the fillets within a
species adjusted for the weight of each individual. Mathematically,

this can be represented as follows:

7-6
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Zwi
where C is the average DDT concentration of a species

wi is the weight of fillet of each individual
fish of that species (in grams)

Ci is the concentration of DDT in the fillet

of each individual fish of that species (ug/g)
After continued attainment of the performance standard is
achieved for each species of fish in each reach (A, B, and C), that
species will no longer be monitored. As continued attainment of the
performance standard is achieved in each reach (A, B, and C), that
reach will be eliminated from the monitoring program.
After individual analysis of the'fillets, the average DDT
éoncentration for each species will be determined and compared to

v

the performance standard. The number of samples of each species to
the sample collection. A maximum of six £ish by'species per site
will be analyzed. If less than six fish are caught and analyzed, the
computed average DDT concentration will be based on the number of

fish caught (one to five).

be anélyzed.will be determined solely by the quantity caught during



8.0 ENVIRONMENTAL ASSESSMENT OF REMEDIAL ACTIONS

The size of the study area in which the DDT is reported creates

" a complex situation involving many components of the environment.

Remedial action(s) may affect the ecology of the HSB-IC system'. In
evaluating a proposea remedial action, the RP will assess its
environmental impact. Olin will provide information with respect to
anticipated effects on people and the environment of any actions to
be implemented under the remedy. At a minimum, the information
included will be that set forth in paragraph 52 of the Consent
Decree. Such information will be patterned after the applicable
guidelines under the National Envirohmental Policy Act, 42 U. S. C.
§§4321 et seg., currently $et forth in 40 CER Parts 1500-1508 and 40

CEFR Part 6.
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9.0 PROPQSAL TIME FRAME

To ensure a timely implementation of this Proposal, a

generalized project timeline was developed and is illustrated in

Figure 9.1. The elements of study, in conjunction with the assigned

durations, have been categorized as follows:

I.
J.

Fish Studies

Suspended Sediment Sampling and Stream Hydraulics

In situ Sediment Sampling

QA/Interlab Equivalency Program

Sediment Transport Model - Development and Application
Engineering Development of Remedial Actions
Preliminary Design of Remedial Actions

Long-term Monitoring Program Development for Remedial
Actiouns ;

Environmental Assessment of Rerﬁgdi al Actions

Report - Recommendations for Remedizal Actions

Each particular proposal element will encompass the accomplishment

P

of those detailed "fa-cefs descrlbed lﬁthe pre-céciingws.e.c.:tions, ahd a

final ré;;o'r*'t of recommended remedial actions to be implemented will

be made.



FIGURE 9.1

: PROPOSED PROJECT TIMELINE

LR

, 1982 1983 - 1984
TASK : JJASONDJIFMAMJJASONDJIFMAMJI
' t
A. FISH MONITORING | ]
Field, Analytical, Data Reduction :
Compilation ® A6 an0HHsNNNGNN . °
B. SUSPENDED SEDIMENT SAMPLING AND STREAM [ 1
HYDRAULICS _ '
Field, Analytical, Data Reduction QN OOHLEOMNSBESLEAO
Compilatiohn
C. 1IN SITU SEDIMENT SAMPLING 1] |
Field, Analytical, Data Reduction PO ®
Compilation
D. QA/INTERLAB EQU]VALENCY PROGRAM -~
E. SEDIMENT TRANSPORT MODEL-~ DDVLLOPMENT _ . [ | I ]
AND APPLICATION
Selection, Verification, Appllcation '
F. ENGINEERING DEVELOPMENT OF REMEDIAL [ : |
ACTIONS '
G. PRELIMINARY DESI1GN OF REMEDIAL ACTIONS ]
H. LONG-TERM MONITORING PROGRAM DEVELOPMENT - ]
FOR REMEDIAL ACTIONS .
I. ENVIRONMENTAL ASSESSMENT OF REMEDIAL 4 [ ]
ACTION :
J. REPORT - RECOMMENDATIONS FOR' REMEDIAL ]
ACTIONS

NOTES: Dots indicate field sampiing efforts .
Quarterly Progress Reports will also be prepared throughout project
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Review Panel Activities HSB-IC System DDT Remedial Action (3™ Report)

Appendix C
REVIEW PANEL MEMBERSHIP

Review Panel Chair

Dr. Edward S. Bender

Office of Science Policy (8103R)

U.S. Environmental Protection Agency
401 M Street, S.W.

Washington, D.C. 20460

E-mail Address: bender.ed@epamail.epa.gov

Period of Review Panel service—June 14, 1983 to present
(Dr. Bender was appointed Chair of the Review Panel on December 5, 1996
following the death of Anne Asbell)

Dr. Bender is an aquatic biologist with the U.S. Environmental Protection
Agency in Washington DC. He chairs the Technical Committee which provides
advice and support for Review Panel activities. In 1977, while working for the U.S.
Army, Dr. Bender became involved with DDTR sampling at Redstone Arsenal. He
joined EPA in 1979 and served as the technical coordinator for the litigation that
led to the Consent Decree in U.S. vs Olin Corporation, and the establishment of the
Review Panel. Dr. Bender has more than twenty years experience in environmental
monitoring, aquatic ecology and toxicology. His dissertation, entitled “Recovery of a
Macroinvertebrate Community from Chronic DDTR Contamination,” studied the
toxic effects of DDTR runoff from an abandoned manufacturing facility on fish and
aquatic invertebrates in a south-central Arkansas stream. Dr. Bender has a
bachelor of science degree in biology from Westminster College, a master of science
degree in zoology from the University of Florida, and a doctorate in biology from the
Virginia Polytechnic Institute and State University.
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State of Alabama

James W. Warr

Director

Alabama Dept. Environmental Management
P.O. Box 301463

Montgomery, AL 36130-1463

Email “‘jww@adem.state.al.us”

Period of Review Panel Service: June 14, 1983 to present

Mzr. Warr is the Director of the Alabama Department of Environmental
Management (ADEM), a position that he has held since April 1996. Prior to April
1996, Mr. Warr was the Deputy Director from August 1982 (when ADEM was
created) to November 1993 and from November 1994 to September 1995. He served
as the Acting Director from November 1993 to November 1994 and from September
1995 until April 1996 when he became the Director. ADEM is responsible for the
implementation and coordination of the State of Alabama’s environmental program
activities. Mr. Warr was previously the Director of the Alabama Water
Improvement Commission (AWIC), which administered the Alabama Water
Pollution Control Act. He joined the AWIC in 1968 and has several years of
experience and knowledge concerning the environmental conditions in the Wheeler
Reservoir, Huntsville Spring Branch — Indian Creek System. Mr. Warr has a
Bachelor of Science Degree in Civil Engineering, a Masters Degree in Civil
Engineering, and a Master of Business Administration, all from Auburn University.
He is a registered professional engineer and is a member of several professional
associations. He currently holds the rank of Major General in the U.S. Army
Reserve.
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Department of Armvy, RSA

Colonel Steven C. Hamilton
Deputy Post Commander
AMSAM

Redstone Arsenal, AL 35898-5300

Period of Review Panel service—July 1998 to present

Colonel Hamilton was assigned as Deputy Post Commander, Redstone
Arsenal, Alabama in July 1998. Previous assignments have been Platoon Leader, 2-
34" Infantry, Ft. Stewart, GA; Executive Officer, 24" Ordnance Company, Ft.
Stewart, GA; Commander, Surveillance and Accountability Control Team #1
(SAACT #1), 6" Ordnance Battalion, Uijongbu, Korea; Materiel Officer, 80
Ordnance Battalion, Ft. Lewis, WA; Commander, 63™ Ordnance Company, Ft.
Lewis, WA; and Operations Officer, Test and Evaluation Division, Army
Development and Employment Agency (ADEA), Ft. Lewis, WA. He served as
Executive Officer, 80" Ordnance Battalion, Ft. Lewis, WA; Chief, Ammunition
Management Branch, 3D COSCOM, Germany; Chief, Supply Management Division,
3D COSCOM, Germany and Commander, 6™ Ordnance Battalion, Korea. His most
recent assignments have been as Action Officer, J-4, The Joint Staff, Pentagon;
Chairman, Joint Munitions Rule Implementation Council (MRIC), Pentagon and
Chief, Plans and Operations Division, ODCSLOG, Pentagon. Colonel Hamilton’s
awards and decorations include the Defense Meritorious Service Medal, the
Meritorious Service Medal with 3 Oak Leaf Clusters, the Joint Service
Commendation Medal, the Army Commendation Medal with Oak Leaf Cluster, the
Joint Chiefs of Staff Identification Badge, the Army Staff Identification Badge, the
Parachutist Badge and the Ranger Tab. Colonel Hamilton holds a bachelor of
science degree in Medical Technology from the University of Utah, a master of
business administration degree from Utah State University and a master of science
in National Resource Strategy from the National Defense University. Colonel
Hamilton was commissioned a second lieutenant in the Ordnance Corps with a
detail in infantry in 1975. He is a graduate of the Infantry Officer Basic Course, the
Ordnance Officer Advance Course, the Materiel Acquisition Management Course,
the Command and General Staff College, and the Industrial College of the Armed
Forces.
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US Fish and Wildlife Service

Dr. W. Allen Robison
Environmental Contaminants
Coordinator-Southeast Region
U.S. Fish & Wildlife Service
1875 Century Blvd.

Suite 200

Atlanta, GA 30345

Email “allen_robison@fws.gov”
Period of Service: July 15, 1993 to present.

Dr. Robison holds degrees in wildlife biology, aquatic biology and toxicology.
He has worked for the Fish and Wildlife Service (Service) as a Biological Technician,
an Environmental Contaminants Biologist, and as an Ecologist. Dr. Robison has
also worked in the areas of water quality assessment, fish community analysis, fish
contaminant residue evaluation, and the transport/fate of PCBs for the
Commonwealth of Kentucky. His involvement with the HSB-IC DDT project began
when he came to work in the Service’s Tennessee/Kentucky Field Office located in
Cookeville, Tennessee. Dr. Robison has continued the monitoring programs at
Wheeler National Wildlife Refuge. He is presently employed in the Service’s
Southeast Regional Office located in Atlanta, Georgia.
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Tennessee Valley Authority

Robert Pryor

Business Development
Tennessee Valley Authority

400 Summit Hill Drive (WT-10D)
Knoxville, TN 37902-1499

Email “rjpryor@tva.com”
Period of Review Panel Service: January 1, 1991to present.

Mr. Pryor has over 20 years of accountable management experience in
environmental and pollution prevention disciplines. He has a technical background
in scientific and environmental engineering professions and broad experience in all
TVA businesses. For example, he has managed assessment and protection
programs for natural resources, served as Project Engineer for capacity additions to
the Power System from siting to sub-system modifications. Advised agency
management on effects of operations on natural resources and provided corporate-
level oversight of environmental activities at operating sites, has management
responsibility for performing National Environmental Policy Act reviews.

He has a master of science in zoology and a bachelor of science in biology and
chemistry from the University of Texas at San Angelo, Texas. He also has an
engineering certification from Texas A&M.
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NON-VOTING MEMBERS

Town of Triana, AL

Honorable Clyde Foster (Town Hall)
480 Zierdt Road
Triana, AL 35756

E-mail “cfoster293@aol.com”

Mr. Foster, formerly the Mayor of the Town of Triana, Alabama, is a
prominent community leader. He was instrumental in the restoration of the town
charter for Triana, originally chartered in 1819, and was appointed Triana Mayor in
1964, serving in that capacity until 1984. He has been a strong community
advocate and instrumental in focusing community concerns. His efforts on behalf of
the town of Triana have been successful in improving many areas of community life.

Mayor Foster has been involved with the resolution of the DDTR
contamination problem in the Huntsville Spring Branch-Indian Creek System for
many years. His contributions include effective and successful coordination of the
Review Panel activities with the local community. His efforts have resulted in a
spirit of cooperation and understanding within the community.

Mayor Foster was the Director of the Equal Employment Office at the
National Aeronautics and Space Agency, George C. Marshall Space Flight Center in
Huntsville, Alabama until his retirement in January 1987. He has a bachelor of
science degree in mathematics and chemistry from Alabama A & M, and has taken
graduate courses at that university.
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Olin Corporation

Mrs. Laura B. Tew

Director, Community Outreach
Olin Corporation

PO Box 248

Charleston, TN 37310

E-Mail: lbtew@corp.olin.com

Period of Review Panel service: 1998 to present

Mrs. Tew is Director of Corporate Community Outreach with Olin
Corporation’s Public Affairs department. She has been with Olin for twenty-two
years and has served on the Review Panel as Olin’s non-voting member since 1998.
Mrs. Tew has an undergraduate degree in chemistry from the University of North
Carolina at Greensboro, advanced studies in chemistry at Duke University, and an
MBA in marketing from Pace University in White Plains, NY. Mrs. Tew’s career
with Olin has included positions in quality, environmental, production management
and marketing. She was plant manager of Olin’s packaging facility in Livonia, MI.
Mrs. Tew holds an advanced certificate from Boston College, Center for Corporate
Community Relations.
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FORMER REVIEW PANEL MEMBERS

Past Chairs
U.S. Environmental Protection Agency

Mr. Howard D. Zeller
~ Period of Review Panel service: June 14, 1983 through December 31, 1987

Mr. Zeller served as the first Chair of the Review Panel and the United
States’ designated Program Coordinator for the implementation of the Consent
Decree in U.S. vs Olin Corporation. Mr. Zeller was the Assistant Administrator for
Policy and Management for the U.S. Environmental Protection Agency in Atlanta,
Georgia until his retirement in January 1987. Mr. Zeller retired with more than
thirty years experience in environmental matters. He lead the Review Panel
through the initial phases of implementing the Consent Decree and adopting
procedures for functioning as a body. Mr. Zeller has a bachelor of science degree in
biology and chemistry from the University of Nebraska and a master of science
degree in zoology from the University of Missouri.

Ms. Anne Asbell
Period of Review Panel service: June 14, 1983 through November 2, 1996

Ms. Asbell was the second Chair of the Review Panel from January 1987
until her death, November 2, 1996. She served as the Legal Counsel for the Review
Panel from 1983 until her appointment as Chair. She was an Associate Regional
Counsel for the U.S. Environmental Protection Agency, Region IV, in Atlanta,
Georgia. Ms. Asbell represented the Region in the litigation that led to the Consent
Decree and the establishment of the Review Panel. She was actively involved in all
aspects of the Review Panel activities and the implementation of the Consent
Decree. Ms. Asbell had a juris doctor degree from Woodrow Wilson College of Law.
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Former Members

Tennessee Valley Authority

Mr. Bruce Brye
Period of Review Panel service: June 14, 1983 to December 31, 1990

During Mr. Brye's service as TVA's representative on the Review Panel, he -
also served as Chairman of Review Panel's Inspection Committee. Mr. Brye was a
staff Environmental Engineer in the TVA’s Division of Water Resources and served
as TVA’s senior technical expert on water quality issues. Since 1963, Mr. Brye has
been involved in the environmental review , permitting, licensing, and litigation of
many major TVA projects. During 1979-1980, Mr. Brye was extensively involved in
the data acquisition activities for the DDTR studies of the environment in the
Huntsville Spring Branch-Indian Creek System. During 1981-1983, he provided
assistance to the U.S. Environmental Protection Agency and the Department of
Justice in the development and review of technical documents during the
negotiations which led to the final consent decree in U.S. vs. Olin Corporation.
After his retirement from TVA in 1991, Mr. Brye was retained by the Review Panel
as a consultant. Mr. Brye has a bachelor of arts in mathematics from Wartburg
College, a bachelor of science in civil engineering (sanitary option) from the
University of Iowa, and a master of science in sanitary engineering from the
University of Iowa. He is a Diplomat in the American Academy of Environmental
Engineers, a Certified Hazardous Materials Manager, and a registered professional
engineer in 14 states including Alabama.
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U.S. Fish and Wildlife Service

1. Mr. W. Waynon Johnson

Period of Review Panel service: June 14, 1983, to March 10, 1987
Mr. Johnson was the Senior Staff Specialist with the US FWS in Atlanta, Georgia.

2. Dr. Lee A. Barclay

Period of Review Panel service—-March 10, 1987, to December 3, 1987
Dr. Barclay was the Environmental Contaminants Specialist with the US FWS in
Cookville, Tennessee.

3. Dr. Donald P. Schultz

Period of Review Panel service: December 3, 1987 through June 15, 1990
Dr. Schultz was the contaminant coordinator for the Southeast Region of the U.S.
FWS.

4. Mr. R. Mark Wilson
Period of Review Panel service: June 15, 1990-December 12, 1992

Mr. Wilson was the Environmental Contaminants Specialist with the US FWS in
Cookville, Tennessee.

4. Dr. Charles Facemire

Period of Review Panel service: December 12, 1992 - July 15, 1993
Dr. Facemire was the Regional Contaminants Coordinator for U.S. Fish and
Wildlife Service, Atlanta, Georgia during that time.

Department of the Army

1. Colonel Dahl J. Cento (Retired)
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Period of Review Panel service: June 14, 1983 to October 30, 1985

Colonel Cento was the Deputy Post Commander of Redstone Arsenal during his
Review Panel service. He was active in soliciting participation by the Corps of
Engineers.

2. Colonel James A. Hall (Retired)

Period of Review Panel service—~August 1986 to June 1988.

Colonel Hall was named Deputy Post Commander, Redstone Arsenal in August
1986.

- 8. Colonel Perry C. Butler (Retired)

Period of Review Panel service: July 1988 to July 1991.
Colonel Butler was assigned as Deputy Post Commander in July 1988.

4. Colonel] Stephen Peter Moeller (Retired)

Period of Review Panel service: July 1994 to July 1996.
Colonel Moeller was assigned as Deputy Post Commander in June 1994.

5. Colonel Duane E. Brandt
Period of Review Panel service: July 1996 to July 1998.

Colonel Brandt was assigned as Deputy Post Commander, Redstone Arsenal,
Alabama in July 1996.
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Former Non- Voting Review Panel Members

Olin Corporation

Mr. William G. McGlasson

Corporate Director, Environment, Health, & Safety
Olin Corporation

PO Box 248

Charleston, TN 37310

Phone: (423) 336-4734

Period of Review Panel service: 1990 to 1998

Mr. McGlasson was Corporate Director, Environmental, Health, and Safety
for Olin Corporation and Olin’s designated Program Coordinator for the
implementation of the Consent Decree in U. S. vs. Olin Corporation from 1990 to
1998. He succeeded Mr. Verrill Norwood in July, 1990, who was Olin’s primary
technical representative in the negotiation of the Consent Decree and the
development and implementation of the environmental remedy in the Huntsville
Spring Branch-Indian Creek System. Mr. McGlasson served as Olin’s non-voting
member of the Review Panel from 1990 to until his retirement in 1998. During 22
years of service with Olin, Mr. McGlasson served in various technical and
management positions within Olin Corporation. He has a Bachelor of Science
degree in Chemical Engineering from the University of Missouri and a Master of
Science degree in Chemical Engineering from Louisiana State University.

Olin Advisor to the Technical Committee/Review Panel and Former
Review Panel Participant

Mr. Verrill M. Norwood
Olin Consultant
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116 Sunburst Lane NW
Cleveland, TN 37312

Phone: (423) 476-1082
E-Mail: vmnorwoo@piona.com

Period of Review Panel service: 1983 to 1990

Mr. Norwood was Vice President, Environmental Affairs, for Pioneer Chlor
Alkali and is retired. Previously, he was Vice President, Environmental Affairs, for
Olin Corporation and Olin’s designated Program Coordinator for the '
implementation of the Consent Decree in U. S. vs. Olin Corporation. He was Olin’s
primary technical representative in the negotiation of the Consent Decree. Mr.
Norwood served as Olin’s non-voting member of the Review Panel from its inception
until he was succeeded by Mr. William G. McGlasson in July, 1990. Mr. Norwood
has continued on a contract basis to be an advisor to Olin and participate in the
Technical Committee and Review Panel meetings. Mr. Norwood has a Bachelor of
Science degree in Chemical Engineering from the Massachusetts Institute of
Technology and a Master of Science degree in Chemical and Metallurgical
Engineering from University of Michigan.
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Appendix D. Inspection Committee Letter




__ADEM

ALABAMA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT

PoST OFFICE BOX 301463 ¢ 1751 CONG. W. L. DiCkINSON DRIVE 36109-2608
MONTGOMERY, ALABAMA 36130-1463
JAMES W. WARR WWW.ADEM.STATE.AL.US FOB JAMES, JR.
DIRECTOR (334) 271-7700 GOVERNOR

October 2, 1998

Facsimiles: (334)

Administration; 271-7950
Air: 2793044

Land: 279-3050

Water: 279-3051
Groundwater: 270-5631
Field Operations: 272-8131

Dr. Edward S. Bender Educationratory: 2778718
Chair, Review Panel

U.S. EPA Headquarters

401 M Street, S.W.

Washington, DC 20460

Dear Dr. Bender:

This letter summarizes the observations and findings of the Review Panel
Inspection Team for the calendar years 1991-1998. Since the last report of the
Review Panel activities, the Inspection Team and others have made on-site
reviews of the remediation site at least annually. Consistent with those reviews,
our records reflect assessments of structural integrity were also performed in
1991, 1992, 1993, 1994, 1996, and 1998.

In my capacity as leader of the Inspection Team, | have reviewed the
reports on structural integrity for the referenced years and find that a
consistently applied assessment process reflects that natural succession has and
is occurring without threatening the stability of the remedy. The area is now in
an essentially natural state and | find no cause for concern relative to the
integrity of the remediation. In fact, the most recent assessment suggests that
intrusive actions may be necessary for access if reviews are to continue on an

annual basis.
mcerely,
(bt
James W. Warr
Director
JWW/rdg
Bimingham Branch Decatur Branch Mobile Branch Mobile Branch - Coastal Section
110 Vuican Road 400 Well Street, N.E. ¢ P.O. Box 953 2204 Perimeter Road 4171 Commanders Drive
Birmingham, Alabama 352094702 Decatur, Alabama 356020953 Mobile, Alabama 36615-1131 Mobile, Alabama 36615-1421
(205) 9426168 (256) 353-1713 (334) 450-3400 (334) 4326533

(205) 941-1603 [Fax} (256) 340-9359 [Fax} (334) 479-2593 [Fax] (334) 432-6598 [Fax] Printed on Recycied Paper @ ’
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Appendix E. Olin Reports Submitted to the Review Panel

Report Title

Huntsville Quality Assurance/Method Equivalency

Report
Huntsville Quarterly Report No. 1
Huntsville Groundwater Report
Huntsville Quarterly Report No. 2
Huntsville Analytical Methods Manual
Huntsville Quarterly Report No. 3
Huntsville Quarterly Report No. 4
Huntsville Remedial Action Report
Huntsville Quarterly Report No. 5
Huntsville Quarterly Report No. 6
HSB-IC Long-Term Data Acquisition Report
Draft 404/26a Permit Application
Huntsville Quarterly Report No. 7
Huntsville Engineering Quarterly Report No. 1
Huntsville Preliminary Engineering Drawings
Second Draft 404/26a Permit Application
A Cultural Resource Survey for the

Huntsville Remedial Action Plan
Huntsville Quarterly Report No. 8
Huntsville Engineering Quarterly Report No. 2
Final Engineering Drawings and Specifications
404/26a Permit Application
Environmental Analysis for the

Huntsville Remedial Action Plan

Field and Laboratory Investigations of the HSB-IC System
Report on DDT in HSBM 4.0 to 2.4 (Lower Reach A)

HSB-IC Post Remedial Action Interim Goals
Huntsville Quarterly Report No. 9

Huntsville Engineering Quarterly Report No. 3
Huntsville Groundwater Monitoring Program
Springs Report

Huntsville Quarterly Report No. 10

Date
August 1, 1983

September 1, 1983
November 17, 1983
December 1, 1983
February 22, 1984
March 1, 1984
June 1, 1984
June 1, 1984
September 1, 1984
December 1, 1984
February 1, 1985
February 5, 1985
March 1, 1985
March 1, 1985
April 1, 1985
April 19, 1985

May 13, 1985
June 1, 1985
June 1, 1985
July 1, 1985
July 1, 1985

July 1, 1985

July 1, 1985
August 1, 1985
August 1, 1985
September 1, 1985
September 1, 1985
November 20, 1985
November 27, 1985
December 1, 1985
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Huntsville Engineering Quarterly Report No. 4 December 1, 1985
Huntsville Remedial Action Plan Policy and Procedures Manual January 6, 1986
Cultural Resources Survey Report (Oxbow Alternative) January 7, 1986
Assessment of Revegetation Needs for the Olin Corporation

Huntsville Remedial Action Plan January 15, 1986
Final Engineering Drawings (Oxbow Alternative) January 15, 1986
Huntsville Quarterly Report No. 11 March 1, 1986
Huntsville Engineering Quarterly Report No. 5 March 1, 1986
HSB-IC Long-Term Data Acquisition Report March 1, 1986
HSB-IC Substitute Fish Species Report March 1, 1986
HSB-IC DDT in Fish and Water Baseline Report March 1, 1986
Huntsville Engineering Quarterly Report No. 6 June 1, 1986
404/26a Permit Modification June 26, 1986
Catastrophic Subsidence Action Plan July 30, 1986
Draft 404/26a Permit Application (Lower Reach A) August 18, 1986
Huntsville Quarterly Report No. 12 (Semiannual No. 1) September 1, 1986
Huntsville Engineering Quarterly Report No. 7 September 1, 1986
Report on DDT in Reach B and Reach C of the HSB-IC System September 1, 1986
404/26a Permit Application (Lower Reach A) September 15, 1986
Environmental Analysis for the
Huntsville Remedial Action Plan (Lower Reach A) September 15, 1986
Preliminary Engineering Drawings (Lower Reach A) October 1, 1986
Technical Specifications for the '
Huntsville Remedial Action Plan (Lower Reach A) October 1, 1986
Cultural Resource Assessment (Lower Reach A) October 15, 1986
Endangered Species Monitoring Report October 20, 1986
Revised 404/26a Permit Application (Lower Reach A) October 27, 1986
Huntsville Engineering Quarterly Report No. 8 December 1, 1986
HSB-IC Long-Term Monitoring Program (Draft) February 1, 1987
Evaluation of Substitute Fish for Largemouth Bass February 6, 1987
Huntsville Semiannual Report No. 2 March 1, 1987
Huntsville Engineering Quarterly Report No. 9 March 1, 1987
HSB-IC Long-Term Monitoring Program (Draft) May 5, 1987
Huntsville Engineering Quarterly Report No. 10 May 29, 1987
HSB-IC Long-Term Monitoring Program August 14, 1987
Huntsville Engineering Quarterly Report No. 11 August 27, 1987
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Huntsville Semiannual Report No. 3
Huntsville Project “As Built” Drawings
Huntsville Engineering Quarterly Report No. 12
Huntsville Semiannual Report No. 4
Huntsville Semiannual Report No. 5
Huntsville Long-Term Monitoring Report No.
Huntsville Long-Term Monitoring Report No.
Huntsville Long-Term Monitoring Report No.
Huntsville Long-Term Monitoring Report No.
1992 HSB-IC Interlaboratory Data Comparison
Huntsville Long-Term Monitoring Report No. 5
1993 HSB-IC Interlaboratory Data Comparison
Huntsville Long-Term Monitoring Report No. 6
1994 HSB-IC Interlaboratory Data Comparison
Huntsville Long-Term Monitoring Report No. 7
Huntsville Quality Assurance Meeting
1995 HSB-IC Interlaboratory Data Comparison
Report on Interlaboratory 4

Quality Assurance and Quality Control
Huntsville Long-Term Monitoring Report No. 8
Post Remediation Sediment Investigation

— Reach A and Reach B
1996 HSB-IC Interlaboratory Data Comparison
Huntsville Long-Term Monitoring Report No. 9
1997 HSB-IC Interlaboratory Data Comparison
Huntsville Long-Term Monitoring Report No. 10
Long-Term Monitoring Plan for Time Extension
Interim Goals for Time Extension
Contingency Plans for Time Extension

WO DN

September 1, 1987
September 2, 1987
December 8, 1987
March 1, 1988
September 1, 1988
April 15, 1989
April 15, 1990
April 15, 1991
April 15, 1992
March 18, 1993
April 15, 1993
May 11, 1994
June 1, 1994
April 19, 1995
May 15, 1995
September 13, 1995
April 30, 1996

May 17, 1996
June 1, 1996

January 6, 1997
March 17, 1997
May 15, 1997
March 24, 1998
May 15, 1998
February 1, 1999
February 1, 1999
February 1, 1999
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Appendix F. Decision Document No. 8,
Groundwater Monitoring, December 6, 1990




REVIEW PANEL DECISION DOCUMENT NUMBER 8
GROUNDWATER MONITORING

I. Introduction

In the April 15, 1990 Long Term Monitoring Program Annual
Report Number 2, Olin proposed to discontinue groundwater sample
collection. Their proposal covers two sets of wells: a) Five
existing groundwater wells on Redstone Arsenal and five public
drinking water wells that were identified in the Technical Proposal
to the Consent Decree; and b) Thirty seven wells, arranged in five
traverses, across the filled channel of the remedial action site.
These are referred to here as the "Technical Proposal" groundwater
wells (or "Far Field wells") and the "Filled Channel" groundwater
wells (or "Near Field wells") respectively.

The Consent Decree (paragraph 10) requires 01lin to conduct
groundwater studies as set forth in the Technical Proposal. These
studies included monitoring water samples from prescribed wells
before construction, during construction and every two years
following construction of the remedial action. Groundwater
sampling of the Technical Proposal wells would be discontinued
after three consecutive samples confirmed no significant
concentrations of DDT in theé groundwater. 0lin proposed that
monitoring of the Technical Proposal wells would be discontinued
because three consecutive samplings confirmed no significant
concentratons of DDT in these wells.

A second groundwater monitoring program was developed by 0Olin
at the request of the Review Panel to study the potential for DDT
contamination and movement in the groundwater around the filled
channel (HSBM 5.4 to 4.0). This program is described in the HSB-
IC Long-Term Monitoring Program (August, 1987). Review Panel
Decision Document No. 6 approved the program and established a
schedule . for monitoring each well. ' Initially, all thirty-seven
wells were sampled. quarterly and then in years 2,4,8, and 10
following construction of the remedial action. In Olin's April
1990 Report, 0lin proposed discontinuing monitoring of the Filled
Channel wells after year two.

II. Decision
A. Monitoring of the Technical Proposal ("Far Field") Wells

The decision of the Review Panel is to accept Olin's proposal
for discontinuing the monitoring of the Technical Proposal
groundwater wells. The Technical Committee of the Panel has
reviewed the results of three years of sampling from these wells
and agree that no significant DDT have been found in the public

1



water supplies. If DDT is found in the filled channel wells in the
future, the Review Panel may require further sampling of specific
Technical Proposal wells to evaluate the extent of migration.

B. Monitoring of the Filled Channel'(“Near Field") Wells

The decision of the Review Panel is to discontinue monitoring
of the Filled Channel wells in years 4 and 8 but to resume
monitoring those wells for year 10 or during the year following the
initial demonstration of attainment as specified in the Consent
Decree. O0lin shall also sample and analyze groundwater from all
of the filled channel wells as part of the demonstration of
continued attainment before the termination of the Consent Decree.

III. Conclusion

This decision document confirms the Review Panel's decision
from its June 14, 1990 meeting. This document consists of 2 pages
of text and comprises the Review Panel decision and is.accepted and
adopted by the representatives of the Review Panel member agencies
and concurred in by the nonvoting participants as shown by the
signatures affixed hereto.

Z/ MEMBERS &
s. Anne L. Asbell \ Dr. Donald P:. Schul
~ Chairperson, Review Panel U.S. Fish and Wildlife
: Servi;?
Dr. Edward S. Bender 4?@01. Charles Wood, U.S.
EPA - Washington, D.C. Army, Redstone Arsenal

z Bruce Brye %‘Jameé W. Wa%

Tennessee Valley Authority Alabama Department of
Environmental Management

NONVOTING PARTICIPANTS

(il s DINDy
Hono#able yde Foster William G. McGlasson
Towr’ of Triana, Alabama 0lin Corporation

DATEDLDeo él, 1449
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Appendix G. Decision Document No.'9,
Process for Review of Monitoring Data and
Olin Notification of Compliance by the Technical Committee,
January 23, 1992.




REVIEW PANEL DECISION DOCUMENT NUMBER 9
PROCESS FOR REVIEW OF MONITORING DATA
AND OLIN NOTIFICATIONS OF COMPLIANCE

BY THE TECHNICAL COMMITTEE

I. Introduction

Pursuant to the requirements of the Consent Decree, U.S. vs.
Olin Corp., May 31, 1983, the Review Panel is authorized to
review the remedial action implemented by 0lin and determine
whether the remedy has achieved compliance with the Performance
Standard consistent with the goals and objectives of the Consent
Decree. The Review Panel may review a variety of information and
data to assess the adequacy of the remedy and compliance with the
Performance Standard, including the Long-Term Monitoring Reports
(Decision Document No. 6) and the Interim Goals (Decision
Document No. 5). '

The Review Panel establisheéd a Technical Committee to advise
it on technical issues related to the development and
implementation of a remedial action and the monitoring of its
efficacy. The Technical Committee has met regularly to evaluate
the data presented by 0lin and has applied sound analytical and
technical principles to the task. The Technical Committee
recommended revisions to the quality assurance and quality
control (QA/QC) plan developed as part of the Joint Technical
Proposal to the Consent Decree, which were incorporated into the
QA/QC requirements through Decision Document Number 7. During
reviews of the long-term monitoring programs data, the Technical
Committee has observed instances when it would be appropriate for
them to have guidance and principles for their evaluations of the
data. As a result, the following areas will be addressed in this
Review Panel document to aid the Technical Committee in its
review of the data presented by Olin: '

1. What data should be available to determine compliance with .
the Performance Standard consistent with the goals of the Consent
Decree? ,

é. What principles should be applied to evaluate the quality of
that data?

3. What procedures should be followed to evaluate the data and
what factors should be considered to provide technical assistance
and recommendations to the Review Panel?

The purpose of this document is to provide the Review
Panel's guidance to the Technical Committee on how to address
these questions and provide recommendations to the Review Panel



for its consideration and decision.

II. Decision:

The decision of the Review Panel is that both the Review
Panel and the Technical Committee will continue to receive
information and data from Olin as set forth below. Further, the
Technical Committee will continue to apply sound analytical and
technical principles to evaluate the data and advise the Review -
Panel on the status of the remedial action in attaining and/or
maintaining compliance with the Consent Decree.

A. Data to Evaluate Compliance

1. The Technical Committee and the Review Panel members
will continue to receive information and monitoring data
from Olin as part of the regular monitoring programs
(Decision Documents No. 6, 7, and 8). A partial list of the
information that 0lin will be reporting in the Annual
Report starting with the report due april 15, 1992, is
presented in Appendix A. In addition, 0lin has conducted
and will conduct special studies to investigate particular
aspects of the remedy (e.g., Decision Documents No. 2 on
Baseline Data, Substitute Species and Interim Goals for Fish
and Water, and No. 7 on Quality Assurance and Fish Sample
Sizes) either on its own initiative, at the request of the
Technical Committee or the Review Panel. From time to time,
the Technical Committee and Olin may recommend modifications
to the monitoring program or modifications to the analysis
and presentation of data that are consistent with the
Performance Standard, the goals and objectives of the
Consent Decree, the Joint Technical Proposal, and the
Decision Documents approved by the Review Panel. Additional
monitoring and data analysis by 0lin will depend upon the
results of the monitoring information and the Technlcal
Committee's recommendations.

2. The Technical Committee, with the concurrence of the
Review Panel, has determined that detailed sediment mapping
of the HSB-IC system is needed to review the remedial
action. Sediment mapping will establish the areas of
sediment deposition and erosion which exist following
implementation of the remedial action and following major
hydrologic events. This baseline and future sediment
mapping will permit the Review Panel to make informed
decisions on the stability and long-term integrity of the
remedial action (especially in Reaches B and C). Detailed
mapping should be compared to previous transects surveyed by
O0lin. Such comparlsons and in conjunction with periodic
updated mapping will permit the Review Panel to determine
which areas are erosional and which are depositional. Olin
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has agreed to conduct such mapping during 1992 to establish
post-remedial action baseline conditions and at approprlate
intervals thereafter to account for the effects of major
flood or hydrologic events (e.g., 25 year headwater flood)
on sediment profiles. If such events do not occur, then
this data should be collected prior to the final
demonstration of continued attainment and again prior to the
termination of the Consent Decree.

B. Data Evaluation Principles

The following principles will be used to review
monitoring data and information submitted for the remedial
action program on the HSB-IC systen.

1. The Consent Decree, the Joint Technical Proposal, and
the Review Panel Decision Documents will continue to serve
as the basis for all procedures and requirements.

2. The Review Panel is charged with the authority to
determine compliance with the prov151ons of the Consent
Decree. The Review Panel may exercise its authority to
modify the remedial action, develop or modify implementation
schedules, and require additional monitoring and studies
from Olin.

3. Trends in long-term monitoring are of prime importance,
in evaluating the efficacy of the remedial action.
Standardized methodologies established at the outset of the
Consent Decree will be maintained as long as monitoring is
required so that comparability with the baseline conditions
is maintained.

4. Sampling, analysis, and data interpretation will follow
standard methods and QA/QC procedures as outlined in the
reference documents or as modified by any subsequent Review
Panel decisions.

S. All monitoring data collected will be retained and
reported. Technical justification for rejection of any
monitoring data collected must be well documented.

6. = The remedial action must achieve compliance with the
Performance Standard for DDT! levels in channel catfish,
largemouth bass, and smallmouth buffalo consistent with the
goals and objectives of the Consent Decree.

.1 DDT is defined in the consent decree as the sum of isomers
and degradation products of DDT; including p,p'- and o,p'- DDT,
DDD,‘and DDE.



7. All methods of data evaluation will be considered which
are appropriate for the interpretation of the data developed
under the Consent Decree.

C. Procedures for Review and Evaluation of Monitoring Data

1. Each year, following the submission of the Long-Term
Monitoring Report, the Technical Committee, on behalf of the
Review Panel, will review the data and any recommendation
from 0lin that compliance has been attained or continued to
be attained for any performance standard fish species. The
Technical Committee will review the data and recommendation
for completeness, quality assurance certification, and
accuracy.

2. The Technical Committee review will include
considerations of the trends in DDT levels, requirements for
additional monitoring by Olin, supplemental data from
participating agencies, and modifications to the monitoring
program or construction and implementation schedules as
approved by the Review Panel.

a. Changes in Fish DDT Levels. The Review Panel
recognizes that DDT residues are highly variable among
individual fish and, therefore, reserves the option to
focus on the long-term trend(s) of this contaminant in
the community of fish within the specified study
reaches. If the Technical Committee determines it is
appropriate, it may utilize other measures of central
tendency (e.g., geometric means, medians) or pool data
among reaches to evaluate the effect of individual fish
on the arithmetic average.

b. - Partitioning of DDT among various media. A dynamic
relationship exists between the levels of DDT in
sediment, suspended sediments, water, and fish tissue.
Fish residues are also influenced by the level of DDT
in the food, percent of lipids, age, feeding behavior,
and movements in and out of contaminated areas. 1In
reviewing trends of DDT concentrations in fish tissue,
the Technical Committee will compare the levels of DDT
in various media with the levels of DDT in each
Performance Standard fish species. Although the level
of DDT in any one medium (water or sediment) is
expected to vary, it will be used as one indication of
the efficacy of the remedial action. The Committee
will also examine relationships between DDT residues in
fish and percent lipids in the filet, age of the fish
and the level of DDT in filets, and the percent of each
isomer in the total DDT level using data and analyses
provided by Olin.



c. Use of resampling, reanalysis, or additional
studies for continued attainment. Following the
attainment of the Performance Standard, the Technical
Committee may require additional information to
evaluate changes in DDT levels. For example, it may
recommend that QA/QC split sample analysis be conducted
for all performance standard fish of concern in each
reach after the initial attainment of the Performance
Standard. It may also recommend that larger sample
sizes be collected, particular fish be reanalyzed, or
that the age of all fish be verified. After the
Performance Standard has been met for three consecutive
years (by species and reach) collection and analysis
may be discontinued but all samples collected shall be
maintained in a repository.

d. Use of data from other sources. The Technical
Committee may use monitoring data from other sources to
evaluate changes in DDT levels in the HSB-IC system;
however, analytical measurements must be supported by
evidence of strict protocols and QA/QC must be
demonstrated to be equivalent to that required of 0Olin.
Any discrepancies in collection of samples, preparation
of tissues for extraction, or analytical procedures
must be justified to the Technical Committee.

e. Data analysis and presentation. The Technical
Committee may consider other statistical analyses of
the 0lin data sets (e.g., geometric means, medians),
pooling of the reach data, and testing the means for
sensitivity to individual data points to determine
trends and patterns of the monitoring results.

D. Evaluation of the Remedial Action

1.

The Technical Committee will advise the Review Panel

if, based on their review of the data and the notification
of compliance, they believe that the Performance Standard
was attained and/or continued to be attained in a manner
consistent with the goals and objectives of the Consent
Decree.

a. If the Technical Committee finds that the
Performance Standard has been attained consistent with
the goals and objectives of the Consent Decree, the
Technical Committee may advise the Review Panel whether
or not they believe the Performance Standard will
continue to be met consistent with the requirements of
the Consent Decree as well as document the basis for
such determination.



b. If the Technical Committee finds that the’
Performance Standard is not being attained, but that
the remedial action is consistent with the goals and
objectives of the Consent Decree, they will advise the
Review Panel whether or not they believe the remedial
action can attain the Performance Standard over a
longer period of time and whether or not further.
remedies are necessary.

c. If the Technical Committee finds that the end of
the compliance period is reached without DDT levels in
fish having reached the Performance Standard for all of
the required species within all study reaches as
specified in the consent decree, it may recommend:
extending the compliance period, further sampling to
define/refine any trends, or other options, consistent
with the procedures set forth in the Consent Decree.

2. Following a determination of compliance with the
Performance Standard for channel catfish, largemouth bass,
and smallmouth buffalo, consistent with the goals and
objectives of the Consent Decree discussed in paragraph D.1
of this document, 0lin shall submit to the Review Panel a
proposed list of future monitoring activities, DDT
measurements, studies, and other information by which 0lin
would demonstrate that the remedy has provided, is providing
and will continue to provide achievement of the Performance
Standard once the Consent Decree terminates.

a. The Technical Committee will review the proposal
of monitoring activities and advise the Review Panel on
its adequacy and/or recommend modifications to the
proposal. The proposal should explain how the future
monitoring activities, studies, and information will be
integrated with existing data.

b. The Technical Committee will seek to coordinate
the monitoring activities of DDT in HSB-IC among the
members, agencies and Olin to minimize duplicative
requirements.

3. Following the approval and implementation of the
monitoring activities and data collection discussed under
paragraph D.2 of this document, the Review Panel and the
Technical Committee will review this information for
compliance with paragraph 54 of the Consent Decree.



III. Conclusion

This decision document is the Review Panel’s decision from
its January 23, 1992 meeting. This document consists of 7 pages
of text and one appendix of three pages and comprises the Review
Panel decision. It is accepted and adopted by the representatives
of the Review Panel member agencies and concurred in by the
nonvoting participants as shown by the signatures affixed hereto.

MEMBERS
Anne L. Asbell ' R. Mark Wilson
Chairperson, Review Panel U.S. Fish and Wildlife

Service

cfZLqusgP fg:TE>a«J94-,

Dr. Edward S. Bender .
-)Washington, D.C. Army, Redstone Arse¢

723/3«/ R wd

Robe&t J.—Pryor James W. Warr
Tennessee Valley Authority Alabama Department of
Environmental Management

NONVOTING PARTICIPANTS

Honorable Clygde Foster William G. McGlasson
Town gf Triana, Alabama Olin Corporation

parep:_ I 23 1992




Review Panel Decision Document No. 9
Appendix A
Long Term Monitoring Data Reporting

Review Panel Decision Document No. 6, as amended, requires
the submission of an annual report describing the previous year's
activities and the data collected. The types of information and
environmental data which are reported are described in the
following sections. Some additional data which are being
reported for the first time in 1992 and they are marked with an
asterisk.

1. Fish Monitoring Program

The fish monitoring program consists of the collection of
performance standard fish, substitute fish, and other fish
species in the spring and a collection of young-of-year
performance standard fish in the fall. General data to be
reported includes species of fish, numbers of fish callected,
field observations and water quallty data (pH, dissolved oxygen
and water temperature).

a. Individual fish data to be reported include:

-length

-weight

-filet weight

-total DDT in filet
-DDT isomers in filet -
-lipids in filet
-location of capture
-date of capture

b. Additional data on the performance standard fish
collected in the spring include:

-age(either using standard aging techniques or
length-weight relationships)* .
-condition factor*

2. Surface Water Monitoring Program

The surface water monitoring program consists of semi-annual
water sampling and velocity-discharge measurements. General data
to be reported include stage elevation, water quality (pH,
dissolved oxygen and water temperature), flowrate, flow velocity
and direction, and field observations.

Individual sample data to be reported include:
-sample location



-sample date and time

-total DDT

-filterable DDT

-total suspended solids

-total organic carbon (3 sampling locations only)

3. Other Environmental Studies

Other monitoring studies may be conducted. These may
include daily water sampling, macroinvertebrate studies and
sediment sampling. Data to be reported will vary from study to
study but will generally include:

~samples collected

~-measurements made

-sample/measurement location

-time and date of sampling/measurements
-analytical data (DDT, moisture, etc. as
applicable)

:

4. Quality Assurance/Quality Control Data

All field sampling and laboratory analyses include a quality
assurance program. Data generated for quality assurance purposes
will also be reported. These data include field, intralaboratory
and interlaboratory data such as:

-split sample results
-spike sample results
-duplicate sample results
-SRM sample results

5. Data Evaluation

Data evaluation will utilize statistical analysis to
describe the data collected for fish, water and other media.

a. Analysis of Fish Data
Analysis of fish data will include the following:
-DDT by reach by species
-DDT by system by species
-DDT by age class by species *
-DDT by lipid content by species*

b. Statistics and Comparisons

Various statistical parameters will be determined and
presented where appropriate for fish and other data. These

° .
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include:

—arithmetic mean

-geometric mean*

-median*

~-standard deviation

-range

-sample size

-statistical distribution

-other evaluations to describe the data

Comparisons of data to baseline values and previous sampling
years will be presented. Trends in data will be evaluated by
reach and by species for fish data. Trends in water and sediment
data will also be compared where appropriate.

c. Water Data Evaluation

Evaluation of water data will include:
-DDT concentrations by site
-DDT transport by site

-total suspended sediment concentrations by site
-suspended sediment transport by site

Trends and comparisons of water quality data including DDT
concentrations to past data and baseline data will be presented.

d. Quality Assurance Evaluations

Evaluation of the quality assurance data will also be
presented. Both intralaboratory and interlaboratory data will be

evaluated for accuracy and precision. The referee laboratory's
certification will also be included.

iii
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Appendix H. Decision Document No. 10,
Process for Review of Olin's Notifications of Continued Attainment
by the Technical Committee

Decision Document 10-Appendix A , Finding of Continued
Attainment, Largemouth Bass, Reach C, January 19,
1995. '

Decision Document 10-Appendix B, Finding of Continued
Attainment Largemouth Bass, Reach A, July 20, 1995.

Decision Document 10-Appendix C, Finding of Continued
Attainment Largemouth Bass, Reach B, July 20, 1995




REVIEW PANEL DECISION DOCUMENT NUMBER 10 :
PROCESS FOR REVIEW OF OLIN’S NOTIFICATIONS OF CONTINUED
ATTATINMENT BY THE TECHNICAL COMMITTEE

I. Introduction

‘"Pursuant to the requirements of the Consent Decree,
U.S. vs. 0lin Corp., May 31, 1983, the Review Panel is authorized
to review the remedial actlon lmplemented by Olin and determine
whether the remedy has achieved compliance with the performance
standard consistent with the goals and objectives of the Consent
Decree. The Review Panel may review all significant information
and supporting data to assess the adequacy of the remedy and
compliance with the performance standard, including the Long-Term
Monitoring Reports (Decision Document No. 6), the Interim Goals
(Decision Document No. 5), and advice and data evaluations from
the Technical Committee (Decision Document No. 9).

Pursuant to the Consent .Decree and DeClSlon Documents No.,6
and No. 9, Olin will notify the Review Panel and the Technical -
Committee when Olin determines that it has attained the
performance standard and when it has demonstrated continued
attainment of the performance standard. The Joint Technical
Proposal to Implement Remedial Activities Pursuant to Consent
Decree at Section 7.3.2, Measurement of Performance Standard,
defines_Attainment and Continued Attainment as follows:

The performance standard is a DDT level of S ppm

in fillets of channel catfish, largemouth bass and
smallmouth buffalo in Reaches A, B, and C. Olin
shall be deemed to "attain the performance standard*
when the average DDT concentration in the fillets of
each of the aforementioned fish species is five ppm
(or less) in Reaches A, B, and C. “Continued attainment -
of the performance standard" occurs when the average
- DDT concentration in the fillets of each of the
aforementapned fish species is five ppm (or less)
for three (3) consecutlve years (including year

of Attaimment) in Reaches A, B, and C.

: On behalf of the Review Panel, the Technlcal Committee will
evaluate 0Olin’s notification of attainment and continued
attainment of the performance standard for each species in each
Reach and determine if attainment and continued attainment of the
Performance Standard have been satisfactorily demonstrated for
purposes of compliance with the Consent Decree and will make
recommendations to the Review Panel. The process for the
Technical Committee review of the monitoring data, other
approprlate factors, and recommendations to the Review Panel is
described in Decision Document No. 9. :



The purpose of this document is to establlsh procedures for
recording the Decisions of the Review Panel relative to
attainment and continued attainment of the performance standard.
The procedures are intended to provide guidance for consistent
reviews and to document the rationale for the decisions in one
easily accessible location. In that spirit, all future
"continued attainment®” Decisions will be added as appendlces to
Decision Document No. 10.

II. Decision .The decision of the Review Panel is:

A. The Technical Commlttee will review Olln s notification
of attainment and continued attainment of the performance
standard and supporting data. Through the application of sound
analytical and technical principles, the Technical Committee will
evaluate the data and advise the Review Panel on the status of
the remedial action in attaining and/or demonstrating continued
attainment with the performance standard. Following this
evaluation, the Technical Committee will make recommendations to
the Review Panel on the continued attainment demonstration for
each species in each Reach and recommend preparation of an
appendix to Decision Document No. 10.

B. The Review‘Panel will review the recommendations of the
Technical Committee and make a decision as to the demonstration
of continued attainment of the performance standard. .

C. The Review Panel will acknowledge the notification of
the attainment of the performance standard for a species in the
Minutes of the Review Panel meeting.

D. Decisions related to continued attainment of the
performance standard will be documented in signed appendices to
this Decision Document. Each appendix will identify the .
‘notification, the supporting data from Olin including the EPA
Certification pf the data set, and any recommendations of the.
Review Panel for additional monitoring or modlflcatlons to the
remedlal actlon plan.

E. Once the Review Panel determines that continued
attainment has been achieved for a performance standard species
in a particular Reach, compliance for that species in that Reach
will not be reevaluated until the seventh year of the seven year
period prior to termination of the Consent Decree. ' O0Olin may
continue to monitor that species in that Reach for informational
purposes-and will report the results of any informational
monitoring to the Review Panel- in the Annual Report. '



III. Conclusion

This Decision Document confirms the Review Panel decision at
its July 21, 1994 meeting. This document consists of three pages
of text and Appendix A with four Attachments and comprises the.
_Review Panel decision. Appendices for subsequent determinations
of continued attainment of the performance standard will be
attached and incorporated herein as they are developed, approved,
and signed by the Review Panel. Acceptance and adoption of this
document by the representatives of the Review Panel member
agencies and concurrence by the nonvoting partxcxpants are shown
by the sxgnatures afflxed hereto. : :

' MEMBERS Q
Anne L. Asbell ] . Dr. W. Allen Robison
Chairperson, Review Panel .. U.S. Fish and Wildlife
. ' - ' Service
Dr. Edward S. Bender ' Col. “Stephen P. Moeller

Army, Redstone Arsenal.

EPA - Washington, D.C.’ ' Uu.S.
/(/;%;y////;l*w/ CS%L_ 222242,.

Robetft J.—Pryor ' James W. Warr
Tennessee Valley Anthorlty : Alabama Department of
- Environmental Management

NONVOTING -PARTICIPANTS

éqé . LIl . '- ,gmcéz
le Clydé'Foster. I William G. McGlasson -
of Triana, Alabama Olin Corporation

DATED: _JAN 19 1006




Review Panel Decision Document No. 10
Appendlx A

Pinding of Continued Attalnment
Largemouth Bass, Reach C

I. Introduction

Pursuant to the requirements of the Consent Decree, U.S. vs.
Olin Corp., May 31, 1983, the Review Panel is authorized to
review the remedial action implemented by 0Olin and determine
whether the remedy has achieved compliance with the performance
standard consistent with the goals and objectives of the Consent
Decree. This Appendix documents the Decision of the Review Panel
regarding Olin’s demonstration of continued attainment of the '
performance standard for Largemouth bass in Reach C.

II.. Findings of the Revrew Panel

A. Notification: Olin provided notification that Largemouth
bass had demonstrated continued attainment of the performance
standard of 5 ppm DDT in Reach C on June 1, 1994 in Annual Report
Number 6 for the Huntsville Spring Branch Indian Creek Long-Term
Monitoring Program. The data showing DDT concentrations in .
Largemouth bass by Year are: presented on Table 22 of the June 1},
1994 Report (copy of Table 22 is attached hereto and lncorporated
herein). . :

B. Data: The Technical Committee reviewed the data and
- determined that the average DDT concentrations in fillets of
- Largemouth bass in Reach C have been less than 5 parts per.
million for four consecutive years, based on data from annual
fish collections from 1990 through,1993. '

, anllty Assurance Evaluations: The EPA referee
laboratory Cer;}fications for each set of data are attached to

this Appendix A and confirm that the data are acceptable for use
- in determining achievement of the performance standard set forth
in the Consent Decree. . : .

D. Recommendations for Purther Studies or Analysis: There
.are no recommendations for further study .or analysis by Olln at

1thlS time.

/s



ITII. Decision

The Review Panel has evaluated the recommendation of. the
Technical Committee and determined that the data provided by 0Olin
for Largemouth bass for DDT concentrations in fillets demonstrate
.continued attainment with the performance standard of 5 parts per
million for Largemouth bass in Reach C.

IV.,Concluslon

This decision document confirms the Review Panel decision at
its July 21, 1994 meeting. This document consists of two pages
of text and four attachments and comprises the Review Panel
decision. Acceptance and adoption of this document by the
representatives of the Review Panel member agencies and
concurrence by the nonvoting participants are shown by the
signatures affixed hereto. o

-MEMBERS

o L. Aspell : Dr. W. Allen Robison
Chairperson, Review Panel ' U.S. Fish and Wildlife
' ‘ : Service

4222“.5;155’_§19_JL»—— ' . /425%;;;;)47 JZV%%éilu\,—
Dr. Edward S. Bender : Col. Stephen P. Moeller
EPA - Washington, D.C. ' U, Army, Redstone Arsenal

oY8™ , e
Robert” J. Pryor ' . ' mes W. Warr

Tennessee Valley Anthority " E _ Alabama Department of
_ : Environmental Management

NONVOTING PARTI&IPANTS .‘
KZ%% Wi VD

Honor le Cl de Foster William G. McGlasson:
Town f Trl ‘Alabama - Olin Corporation
' 518 B

‘7, DATED:




TABLE 22

AVERAGE DDT CONCENTRATIONS IN FISH BY YEAR

m&m&&ile

A n

ave -

s.d.

: ave

21

7.1
7.8
1.2

28

3
37
11

28

49

34
8.2
6.0
1.2

24

LARGEMOUTH BASS

10
5.6
55

T
16

-'9 )
5.0
8.5

17
2.7
4.8
0.2

04
27

16

Year2 Year3 Yeard Year5 Year6
1988 1989 1990 _22_ _222 1993

17

49 .

4.1

- 02U

15

13
2.2
2.4

0.20

8.8

26
6.4
13

0.2U

56

18 14 -
4.3 9.7
4.2 6.8
0.11J 2.0
16 23
- 14 10
3.7 95
4.0 5.6
0.45 2.3
16 21
14 3.7

1 10
1.5 12

24 13

027 0.13

80 38

18 15--
1.3 38
1.4 35
0.03U  0.08

5.6 14

2

0.64 . 003U 0.03U 0.50

5.0 12

40 638

* Decison Document No 2 [198’2-1985 Fish Collection (Y ear Group I-V)j
DDT conoentratlons are ppm (mg/kg) in filets

nis number of sampl&s analyzed
ave is average DDT concentration (ppm) of samples analyzed
s.d. is standard deviation of the DDT conceatrations (ppm)
min is the minimum DDT concentration (ppm) analyzed

" max is the maximum DDT concentration (ppm) analyzed

144

C:HSVTABGA.DOC

194



L2 3 o .
7 3  UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
& . -
<
pacte” REGION vV
ENVIRONMENTAL SERVICES DIVISION
ATHENS, GEORGIA 30613
May 25, 1994
4ES~-AS~-LES

-

SUBJECT: Huntsvillé® DDT Project

'FRO#:  ..H. Lavon Revells H-AA
- Senior Staff Specialist
Analytical Support Branch

TO: Anng” Asbel, éﬁ/7%
Office of Regional Counsel

I have reviewed the fish 1nter-1aboratory comparison data
for the 1993 Huntsville DDT Project and find it acceptable.
- There were 38 fish samples split with EPA as the Referee
laboratory and Olin-Charleston as the Primary laboratory. The
average % RSD was 18.8, which is well within the required % RSD
~of 30. However, a data bias check performed by Keith Roberts
determined that there was bias between laboratories. Of the 38
split samples, 0Olin‘’s results were less than EPA’s for 32 of
them. Keith Roberts and I have begun studies to determine the

cause of this dlfference.

cc: Dr. Edward Bender (1400F, HDQTR)
Mr. Keith Roberts (Olln-Charleston)
.James Finger (ESD) -
Wade Knight (ESD)
e



U. S ENVIRONMENTAL PROTECTION AGENCY
: REGION IV
ENVIRONMENTAL SERVICES DIVISION
ATHENS, GEORGIA

, AUGUST 17, 1994
 4ES-AS-LES.. ' '

MEMORANDUM
SUBJECT: -OLIN’S 1991 AND 1992 FISH MONITORING DATA

FROM: Lavon Revells, Chemist
‘ - Senior Sta{f Specialist
' q
_TO: kyé/ AQL \i~\

rperson, Review Panel

As you know, O0lin’s 1991 and 1992 fish monitoring. data were
flagged because the percent relative standard deviation ($RSD) of
split fish sample results between 0lin and EPA Region IV Labora-
tories was greater than the target goal of 30. Since the :
reporting of the 1991 fish data, representatives from our EPA
laboratory and Olin’s primary and secondary laborateories had
several meetings and discussions in an effort to determine the
cause of the high %¥RSD. As a result of these discussions, a
-series of studies were designed and conducted to identify the.
problem areas. While all laboratories were using the same
analytical method, the studies indicated that slight variations
in laboratory procedures could give different results. For this
‘reason, the procedures were standardized and incorporated into
- the method. Subsequently, thirty fish samples representing the
1991 and 1992 fish collection were split between the three
laboratories and analyzed according to the standardized pro-
cedures. All samples that had results greater than $ PPM DDT met
the goal of. 30% RSD between Olin’s primary and EPA Laboratoriesr

. The Technical Committee in it’s July 1993 meetlng recommend-_,.
ed that other QC parameters in addition to %RSD be used in = -
. evaluating fish monitoring data. The Committee agreed that 30%
RSD is not as important, if the sample results from the Olin .and
_EPA laboratories are below 5 PPM DDT.

"After rev1ew1ng the analyt1ca1 data and the conclusions of
the Technical Committee, I concur with the recommendation of the
Technical Committee and the decision of the Review Panel to
remove the asterisk from the 1991 and 1992 fish data. The data
are appropriate for use by the Review Panel in making decisions
regardlng compliance with the performance standard of S PPM DDT
in fillets of performance standard fish.



FIGURE 3

EPA QUALITY ASSURANCE DATA CERTIFICATION

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

1 _,&‘J . REGION tv

ENVIRONMENTAL SERVICES DIVISION
ATHENS. GEORGIA 30612

March 11, 1991

Anne Asbell
US Environmental Protection Agency
Office of Regional Counsel
345 Courtland St. NE
- Atlanta, GA 30365

Dear Anne,

I have reviewed the. fish inter-laboratory comparison data for the
1990 Huntsville DDT Project and find it acceptable. ' There were 26
fish samples. split with EPA as the Referee lab and Olin-Charleston
as the Primary lab. The average SRSD was 25%, which is quite
acceptable for fish tissue egplit samples. Also, a data bias check
- .performed by Kedith Roberta determined that there was no bias
béetween labs. .

Sanerely'youra, - .
; /0%4471 /L\r

E. Wi{lllam Loy, Jr., Ch

Analytical Support Branch

‘cc: Keith Roberts, Olin-Charleston



Review Panel Decision Document No. 10
Appendix B

Finding of Continued Attainment
Largemouth Bass, Reach A

I. Introduction

‘Pursuant to the requirements of the Consent Decree, U.S. vs.
Olin Corp., May 31, 1983, the Review Panel is authorized to
review the remedial action implemented by Olin and determine
whether the remedy has achieved compliance with the performance
standard consistent with the goals and objectives of the Consent
Decree. This Appendix documents the Decision of the Review Panel
regarding Olin’s demonstration of continued attainment of the
performance standard for Largemouth bass in Reach A.

II. Findings of the Review Panel

A. Notification: Olin prov;ded notification that Largemouth
bass had demonstrated continued attainment of the performance
- standard of 5 ppm DDT in Reach A on May 15, 1995 in Annual Report
Number 7 for the Huntsville Spring Branch Indlan Creek Long-Term
Monitoring Program. The data showing DDT concentrations in
Largemouth bass by Year are presented on Table 22 of the May 15,
1995 Report (copy of Table 22 is attached hereto and lncorporated
herein).

B. Data: The Technical Committee reviewed the data and
determined that the average DDT concentrations in fillets of
Largemouth bass in Reach A have been less than 5 parts per
million for three consecutive years, based on data from annual
fish collections from 1992 through 1994.

Quality Assurance Evaluations: The EPA referee

laboratory Certifications for each set of data are attached to
this Appendix B and confirm that the data are acceptable for use
in determining achievement of the performance standard set forth
in the Consent Decree.

D. Recommendations for Further Studies or Analysis: There
are no recommendations for further study or analysis by 0Olin at
this time.




III. Decision

The Review Panel has evaluated the recommendation of the
Technical Committee and determined/that the data provided by Olin
for Largemouth bass for DDT concentrations in fillets demonstrate
continued attainment with the performance standard of 5 parts per
mllllon for Largemouth bass.in Reach A. :

IV. Conclusion

This decision document confirms the Review Panel decision at
its July 20, 1995 meeting. This document consists of two pages
of text and four attachments and comprises the Review Panel
decision. Acceptance and adoption of this document by the
representatives of the Review Panel member agencies and
concurrence by the nonvoting participants are shown by the

signatures affixed hereto.
| MEMBERS Q Q

_Anne L. Asbell .+ Dr. W. Allen Rdbison
Chairperson, Review Panel U.S. Fish and Wildlife
Service
Dr. Edward S. Bender cél. Stephen P. Moeller
EPA - Washlngton, D.C. U.S. Army, Redstone Arsenal
Robert J—Pryor ' _ James W. Warr
Tennessee Valley Authority Alabama Department of

Environmental Management

. NONVOTING PARTICIPANTS

A %»/?fj | e

HonoréBle Clyde Foster William G. McGlasson
Towp/ of Triana, Alabama Olin Corporation

parep: ML 20 19




_TABLE22
AVERAGE DDT CONCENTRATIONS IN FISH BY YEAR |

ik
LARGEMOUPI'H BASS

13 Parameter ~Baseline® Year1 Year2 Year3 Year4 Year5 Year6 Year?
1988 1989 1990 1991 1992 1993 1994

A  n 21 10‘ 17 _18 14 11 10. 17
‘ave 7.1 5.6 49 . 43 9.7 1.5 .12 1.6
s.d. 7.8 5.5 4.1 4.2 6.8 2.4 1.3 1.7
min = 1.2 7 - 020 0.1n 2.0 0.27 0.13 0.03U
max 28 16 15 16 23 8.0 3.8 5.6
B n 3 9 13 . 14 10 18 15 - 12
ave 37 5.0 22 3.7 9.5 13 3.8 - 19
s.d. 11 8.5 24 4.0 5.6 14 35 2.3
min 28 0.4 - Q2U 045 23 0.03U 0.08 0.03U
. max 49 27 8.8 16 21 5.6 14 8.2
C n 34 17 26 14 13 26 12 15
ave 8.2 2.7 6.4 2.4 4.9 0.78 1.4 1.1
s.d. 6.0 4.8 13 1.4 3.7 0.89 1.7 1.1
min 1.2 02 02U  0.64 0.03U 0.03U 050 0.03U
max 24 16 56 5.0 12 4.0 6.8 3.8

DDT concentrations are ppr (mg/kg) in fillets

* Decison Document No. 2 [1982-1985 Fish-Collection (Year Group II-V)]

n is number of samples analyzed

ave is average DDT concentration (mg/kg) of samples analyzed
s.d. is standard deviation of the DDT concentrations (mg/kg)
min is the minimum DDT concentration (mg/kg) analyzed

max is the maximum DDT concentration (mg/kg) analyzed



' UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

,- %«Lm«‘g REGION IV

ENVIRONMENTAL SERVICES DIVISION
-ATHENS, GEORGIA 30613

. . . : . .’I
4ES-AS-0CS 7

MEMORANDUM.

SUBJECT: Huntsville DDT Project, 1994

FROM:  H. Lavon Revells
Senior Staff Specialist
_Analytical Support Branch

TO: elf//r)qr——

 ogficd of Regional Counsel

I have reviewed the fish inter-laboratory comparison data
for the 1994 Huntsville DDT project and find it acceptable.
There were 37 fish samples split with EPA as the Referee
laboratory and Olin-Charleston as -the Primary laboratory. The
average % RSD was 18.1, which is ¥ell within the required 30%
RSD. Also; a data bias check performed by Keith Roberts
determined that there was bias between laboratories. However,
this appears to be a minor problem at this time.

cc: Dr. Edward Bender (1400F, HDQTR)
Mr. Keith Roberts (Olin-Charleston)
Mr. Russell Wright (ESD)
Mr. Charles Hooper (ESD)
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m; UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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4 prott” S ) . REGION IV

. : ENVIRONMENTAL SERVICES DIVISION
= . ATHENS, GEORGLA 3061 3
7
May 25, 1994
4ES-AS-LES -

-

SUBFECT: Huntsvillé® DDT Project

FROM: - . H. Lavon Revells HAA
o Senior staff Specialist
A : ~ Ahalytical Support Branch:
TO: - Anng” Asbel; éﬁ/7%

ice of ‘Regional Counsel

' I have rev1ewed the fish lnter-laboratory comparison data
for the 1993 Huntsville DDT PrOJect and find it ‘acceptable.
There were 38 fish samples split with EPA.as the Referee
laboratory .and Olin-Charleston-as ‘the Prlmary laboratory. The
average. % RSD was 18.8, which-is well within the required % RSD
of 30. 'However, a data bias check performed by Keith Roberts
determined that there was bias between laboratories. Of the 38
split samples, Olin‘s results were less than EPA’s for 32 of
them. Keith Roberts and I have bégun studies to determine the

cause of this difference.

‘'cc: Dr. Edward Bender (1400F, HDQTR)-
‘Mr. Keith Roberts (olln-Charleston)
.James Finger (ESD)

Wade ‘Knight (ESD)



U. S. ENVIRONHENTAL PROTECTION AGENCY
. REGION IV
ENVIRONMENTAL SERVICES DIVISION
ATHENS, GEORGIA

AUGUST'17, 1994
4ES-AS—LES : :

MEMORANDUM , I
SUBJECT: OLIN’S 1991 AND 1992' FISH MONITORING DATA

. FROM: Lavon Reyells, Chemlst
o - -Senior staff Specialist

b?{ Y 3
~TO: : .
_— . erson, Review Panel

.As you know, 011n s. 1991 and 1992 fish monitoring data were
flagged because_ the percent relative standard deviation (¥RSD)  of;
split fish sample results befween 0lin and EPA Reglon IV Labora- ‘
tories was greater than the target goal of 30. Since the .
reporting of the 1991 fish data, representatives from our EPA ::
laboratory and Olin‘s primary and secondary laborateries had -
several .meetings and discussions.'in an effort to determine the
cause of the high ¥RSD. As a result of these dlscuss1ons, a -’
series of .studies were designed and conducted to identify the
problem areas. While all laboratories were using the same
analyt1ca1 method, the studies 1nd1cated that slight variations
in laboratory procedures could give different results. For this
reason, the procedures were standardized and incorporated into
the method.. Subsequently, thirty fish samples. representing the
1991 and. 1992 fish collection were Spllt between the three
laboratories and analyzed according to the standardized pro-
cedures. All samples that had results greater than 5 PPM DDT met
the goal of 30% RSD, between Olin‘’s prlmary and EPA Laboratorlesr

The'Technical COmmittee in it‘s July 1993 meetlng recommend—
ed that other'QC parameters in addition to $RSD be used in R
evaluating fish monitoring data. The Committee agreed that 30%
RSD is not as important, if the sample results from the 0lin and

_EPA laboratorles are below 5 PPM DDT.

After reviewing the analytical data and the conclusions of
the Technical Committee, I concur with the recommendation of the
Technical Committee and the decision of the Reéview Panel to
remove the asterisk from the 1991 and 1992 fish data. The data
are appropriate for use by the Review Panel in making decisions
regarding compliance with the performance standard of 5 PPM DDT
in fillets of performance standard fish.



Review Panel Decision Document No. 10
Appendix C
Finding of Continued Attainment

Largemouth Bass, Reach B

I. Introduction

Pursuant to the requirements of the Consent Decree, U.S. vs.
Olin Corp., May 31, 1983, the Review Panel is authorized to
review the remedial actlon implemented by Olin and determine
whether the remedy has achieved compliance with the performance
standard consistent with the goals and objectives of the Consent
Decree. This Appendix documents the Decision of the Review Panel
regarding Olin‘s demonstration of continued attainment of the
performance standard for Largemouth bass in Reach B.

II. Findings of the Review Panel

A. Notification: Olin provided notification that Largemouth
bass had demonstrated continued attalnment of the performance
standard of 5 ppm DDT in Reach B on' May 15, 1995 in Annual Report
Number 7 for the Huntsville Spring Branch Indlan Creek Long-Term
Monitoring Program. The data showing DDT concentrations in
Largemouth bass by Year are presented on Table 22 of the May 15,
1995 Report (copy of Table 22 is attached hereto and lncorporated
herein).

B. Data: The Technical Committee reviewed the data and
determined that the average DDT concentrations in fillets of
Largemouth bass in Reach B have been less than 5 parts per
million for three consecutive years, based on data from annual
fish collections from 1992 through 1994.

C. Quality Assurance Evaluations: The EPA referee
laboratory Certifications for each set of data are attached to

this Appendix C and confirm that the data are acceptable for use
in determining achievement of the performance standard set forth
in the Consent Decree.

D. Recommendations for Further Studies or Analysis: There
are no recommendations for further study or analy51s by 0lin at
this time.




III. Decision 7’

The Review Panel has evaluated the recommendation of the
Technical Committee and determined that the data provided by Olin
for Largemouth bass for DDT concentrations in fillets demonstrate
_continued attainment with the performance standard of 5. parts per
mllllon for Largemouth bass. in Reach B.

IV. Conclusion

This decision document confirms the Review Panel decision at
its July 20, 1995 meeting. This document consists of two pages
of text and four attachments and comprises the Review Panel
decision. Acceptance and .adoption of this document by the
representatives of the Review Panel member agencies and
concurrence by the nonvaoting participants are shown by the
signatures affixed hereto.

. : MEMBERS \s Q
Anne L. Asbell Dr. W. Allen Robison
Chairperson, Review Panel ~ U.S. Fish and Wildlife
. Service
2 S S TRs ot Locte

Dr. Edward S. Bender Col. ftephen P. Moeller
EPA - Washington, D.C. ‘U.S. Army, Redstone Arsenal

[ & 2 Lo i
‘Robert/J~ryor James W. Warr
Tennessee Valley Authority Alabama Department of

Environmental Management

NONVOTING PARTICIPANTS

Loitin D MDo

William G. McGlasson
Towrny/ of Triana, Alabama Olin Corporation

L 20 1998

DATED: N




‘TABLE 22
AVERAGE DDT CONCENTRATIONS IN FISH BY YEAR
LARGEMOUTH BASS
Reach  Parameter Baseline* Year1 Year2 | Year3 Year4 Year5 Year6
1988 1989 1990 1991 1992 1993
A n 21 10 17 18 14 11 10

ave 7.1 5.6 49 43 9.7 1.5 1.2
s.d. 7.8 5.5 4.1 4.2 6.8 2.4 1.3
min 1.2 J 020 0117 20 0.27 0.13
max 28 16 15 16 23 8.0 3.8
B n 3 9 13 14 10 18 15
ave 37 50 2.2 3.7 9.5 1.3 3.8
s.d. 11 8.5 24 4.0 5.6 14 35
min 28 04 02U 045 2.3 0.03U 0.08
_ max 49 27 8.8 16 21 5.6 14
C n 34 17 26 14 13 26 12
ave 8.2 2.7 6.4 2.4 4.9 0.78 1.4
s.d. 6.0 4.8 13 . 1.4 3.7 0.89 1.7
min 1.2 02 02U 0.64 0.03U 0.03U 0.50
. max 24 16 56 5.0 12 4.0 6.8

DDT concentratlons are ppm (mg/kg) in fillets
* Decison Document No. 2 [1982-1985 Fish Collection (Y ear Group II-V)]

n is number of samples analyzed

ave is average DDT concentration (mg/kg) of samples analyzed
s.d. is standard deviation of the DDT concentrations (mg/kg)
min is the minimum DDT concentration (mg/kg) analyzed

max is the maximum DDT concentration (mg/kg) analyzed

C:HSVTAB74.DOC sms0¢

Year 7
1994

17
1.6
1.7

0.03U0
5.6

‘12
1.9
23
0.03U
8.2

15
1.1
1.1

0.03U
3.8
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e \W/7 § UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
% : :

REGION IV

ENVIRONMENTAL SERVICES DIVISION
‘ATHENS, GEORGIA 30613

1AV Q 4qncT
[’::.v-n U 0 133D

A ?’
4ES-AS-0CS - ' ‘

-MEMORANDUM

SUBJECT: Huntsville DDT Project, 1994

FROM: H. Lavon Revells
. Senior Staff Specialist
Analytdcal Support Branch

TO: elf//{)qr

ogficqd of Regional Counsel

I have reviewed the fish inter-laboratory comparison data
for the 1994 Huntsville DDT project and find it acceptable.
There were 37 fish samples split with EPA as the Referee
laboratory and Olin-Charleston as: theé Primary laboratory. The
average % RSD was 18.1, which is well within the required 30%
RSD. Also, a data bias check performed by Keith Roberts
determined that there was bias between laboratories. However,
this appears to be a minor problem at this time.

cc: Dr. Edward Bender (1400F, HDQTR)
Mr. Keith Roberts (Olin-Charleston)
Mr. Russell Wright (ESD)
Mr. Charles Hooper (ESD)



T ~ . .
. UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

h > < . o :
< not® S . : REGION vV

ENVIRONMENTAL SERVICES DIVISION
ATHENS, GEORGIA 30613

May 25, 1994

4ES-AS-LES -

¢ -

SUBJECT: vHuntsviiLé‘DDT Project

- FRON: . 'H. Lavon Revells HAA
: Senior staff Specialist
Analytical Support Branch:

TO: - " Ann Asbel, éb/7%
’ Office of Regional Counsel

I have revzewed the fish 1nter-laboratory comparlson data
for the 1993 Huntsville DDT Project and find it acceptable.
There were 38 fish samples split with EPA as the Referee .
laboratory and Olin-Charleston as ‘the Primary laboratory. The
average % RSD was 18.8, which is well within the required % RSD
of 30. "However, a data bias check performed by Keith Roberts
determined. that there was bias.between laboratories. Of the 38 -
split samples, Olin‘’s results were less than EPA’s for 32 of
them. Keith Roberts and I have begun studies to determine the

cause of this difference.

‘"cc: Dr. Edward Bender (1400F, HDQTR)-
Mr. Keith Roberts (Olln-Charleston)
.James Finger (ESD)

Wade ‘Knight (ESD)

-



u. S ENVIRONMENTAL PROTECTION AGENCY
. REGION IV
ENVIRONMENTAL SERVICES DIVISION
ATHENS, GEORGIA

: AUGUST l?, 1994
4ES-AS-LES.. ' ' '

MEMORANDUM ' e
SUBJECT: OLIN‘S 1991 AND 1992 FISH MONITORING DATA

. FROM: Lavon Revells, Chemlst.ﬁ&yf
' - -Senior Staff Specialist

Cror e b

rperson, Review Panel

. As you know, Olln's 1991 and 1992 fish monxtorlng data were
flagged because the percent relative standard deviation (%RSD)’ of-'
split fish sample results between 0Olin and EPA Reglon IV Labora- °
tories was greater than the target goal of 30. Since the .
reporting of the 1991 fish data, representatives from our EPA -
laboratory and Olin‘s primary and secondary laborateories had i
several .meetings and discussions. in an effort to determine the
cause of the hlgh IRSD. As a result of these dlscu551ons, a
series of .studies were designed and conducted to identify the-
problem areas. While all -laboratories were using the same
analyt1ca1 method, the studies indicated that slight variations
in laboratory procedures could give different results. For this
reason, the procedures were standardized and incorporated into
the method.. Subsequently, thirty fish samples representing the
1991 and. 1992 fish collection were Spllt between the three
laboratories and analyzed according to the standardized pro-
cedures. All samples that had results greater than S PPM DDT met
the goal of 30% RSD between Olin’s prlmary and EPA Laboratorlesr

The'Technical COmgittee in it’s July 1993 meetlng recommend-
ed that other*QcC parameters in addition to $RSD be used in .
evaluating fish monitoring data. The Committee agreed that 30% .
RSD is not as important, if the sample results from the 0lin and

EPA laboratorles are below 5 PPM DDT.

After reviewing the analytlcal data and the conclusions of
the Technical Committee, I concur with the recommendation of the
Technical Committee and the decision of the Review Panel to
remove the asterisk from the 1991 and 1992 fish data. The data
are appropriate for use by the Review Panel in making decisions
regarding compliance with the performance standard of 5 PPM DDT
in fillets of performance standard fish.
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REVIEW PANEL DECISION DOCUMENT NUMBER 11

EXTENSION OF TIME FOR MEETING THE PERFORMANCE STANDARD FOR
CHANNEL CATFISH AND SMALLMOUTH BUFFALO

INTRODUCTION

On May 31, 1983, the United States District Court for the Northern District of
Alabama (Northeastern Division, the Honorable Robert B. Propst presiding) entered, as part of
an overall order settling litigation between the United States of America, the state of Alabama,
and four sets of private parties against Olin Corporation (Olin), a Consent Decree (CD) that
governs development and implementation of remedial action for DDTR' contamination in the
Huntsville Spring Branch-Indian Creek (HSB-IC) system.

The CD requires Olin to develop and implement a Remedial Action to meet the
performance standard of 5 parts per million (ppm) of DDTR in filets of channel catfish,
largemouth bass, and smallmouth buffalo in specified reaches of the HSB-IC system:

Reach A-Huntsville Spring Branch mile (HSBM) 5.4-2.4
Reach B-HSBM 2.4-0.0, and
Reach C-Indian Creek mile (ICM) 5.6-0.0.

The purpose of the remedy, monitoring, and other actions that Olin is required to perform
under the CD is to isolate DDTR in the HSB-IC system from people and the environment, to
minimize transport of DDTR out of the HSB-IC system, and to protect human health and the
environment. The performance standard is to be achieved by a remedy consistent with the goals
and objectives of the CD, which are summarized below:

1. Isolate DDTR from people and the environment;
2. Minimize the transport of DDTR out of the HSB-IC system;
3. Minimize adverse environmental impacts of remedial actions;

4. Mitigate effect of DDTR on wildlife habitats in Wheeler National Wildlife Refuge
(WNWR);

! For purposes of the CD and as used in this report, DDTR is defined as 1,1,1-trichloro-2, 2-
bis- (p-chlorophenyl) ethane, including its isomers, and the degradation products and metabolites
DDD or TDE (1,1-dichloro-2,2-bis (p-chlorophenyl) ethane), and DDE (1,1-dichloro-2,2- blS (p-
chlorophenyl) ethylene), and the isomers thereof.

Page 1 of 10



5. Minimize adverse effects on operations at Redstone Arsenal (RSA), Wheeler
Reservoir, and WNWR;

6. Avoid any increase in flooding, especially at the city of Huntsville and RSA, except
those increases in water level that can reasonably be expected in connection with
implementation of remedial action, provided Olin takes all reasonable steps to minimize
or prevent such increases; and

7. Minimize the effect of loss of storage capacity for power generation, in accordance
with the TVA Act.

The Review Panel reviewed and approved the proposed remedy for Reach A (Decision
Documents Numbers 1 and 3) and a Long Term Monitoring Program (Decision Document
Number 6) for evaluating progress toward meeting the performance standard.

The performance standard must be achieved within ten years after completion of
construction of the remedial action. The remedial action plan, the long-term monitoring
program, and the attainment of the performance standard are all subject to the review and
approval of the Review Panel.

Paragraph 40 of the Consent Decree provides “If Olin and the United States agree that
Olin has acted in good faith consistent with the schedule set forth in this Consent Decree but has
failed to meet the performance standard within the time set forth herein, Olin and the United
States shall agree to an extension of time for meeting the performance standard...”.

DATA

Olin implemented the remedial action plan for Reach A as approved by the Review
Panel. Construction was completed in January 1, 1988. Beginning January 1, 1988, Olin
implemented the Long-term Monitoring Program which was approved by the Review Panel in
Decision Document Number 6.

The long-term monitoring plan measured DDTR concentrations in surface water, ground
‘water, sediments, and fish tissue as an indicator of effectiveness of the remedy in meeting the
goals of the CD. A baseline of conditions for surface water and DDTR concentrations in
performance standard species and other species of fish was established before the remedial
action. Other biota were also monitored periodically by Olin and other agencies to measure
DDTR concentrations and assess trends.

Olin submits annual monitoring reports to the Review Panel. Results for 1997

(representing the 10th year after completion of the remedial action) were received in 1998.
Baseline vs. 1997 fish sampling results are as follows:
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DDTR in Performance Standard Fish Over Time

Species Reach

Channel Catfish A

vs]

Largemouth Bass A

O w

Smallmouth Buffalo A
B
C

Baseline 1988

95 33

69 45

66 36

7.1 5.6

37 5

8.2 2.7
140 31 (1989)
180 82
110 89

DDTR Concentration (ppm) in Fish Filets

1997

5.0
6.9
5.5

1.5 (1996)
1.1 (1996)
0.5 (1996)

12
21
9.4

% Reduction
from Baseline

95
90
92

79
97
94

91
88
92

Largemouth bass have met the performance standard and continued attainment has been
demonstrated in all three reaches for this species in 1994. Channel catfish in Reach A also met
the performance standard in 1997. Channel catfish in Reaches B and C and smallmouth buffalo
in Reaches A, B, and C have not yet met the performance standard. Channel catfish are very
close to.the standard and smallmouth buffalo are approaching it. All three (3) species have
shown a 90%.reduction in DDTR overall and the trend appears to be continuing toward further

reductions.

DDTR concentrations in the water column are believed to be an important route of exposure for

fish in HSB-IC. Baseline vs. 1997 water sampling results are as follows:
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DDTR in HSB-IC Water Over Time

Total DDTR Concentration (ppb) in Water

Sample Reach % Reduction
Location from
Baseline

Baseline 1988 1997

HSBM 9.75 Upstream of A 0.77 0.0* 0.0*

HSBM 4.85 A 3.4 0.0* 0.0* >98

HSBM 3.9 A 12 0.35 0.0* >98

HSBM 24 A 13 1.23 0.05 >98

ICM 4.6 C 43 1.51 0.11 >97

ICM 0.38 C 1.7 0.54 0.0* >98

ICM 8.2 Upstream of C 0.6 0.0* 0.0*

* Below quantitation limit of the analytical method.

As shown in the above table, average DDTR concentrations in the water column are
reduced by 97% or greater below the baseline conditions (pre-remedial action) throughout the
entire HSB-IC system. Water column concentrations are affected by sediment DDTR
concentrations within the HSB-IC system. The remedial action in Reach A isolated significant
quantities of DDTR in sediments.

The Remedial Action Plan developed by Olin, reviewed and approved by the Review
Panel, has been implemented consistent with all of the goals and objectives of the CD. Even
though the ten year monitoring period has expired, Olin has continued, in good faith, the
monitoring to evaluate changes in DDTR concentrations in performance standard species. The
results for 1998 should be available by the summer of 1999.

Although significant reductions in DDTR concentrations for channel catfish and
smallmouth buffalo have occurred, these species have not achieved the performance standard in
each of the stream reaches. In anticipation of this situation, the Review Panel requested that Olin
provide an evaluation of the progress achieved through the initial ten years and an analysis of
when the performance standard would be achieved. In Olin’s HSB-IC Long-Term Monitoring
Program, Annual Report No. 10, May 15, 1998, Olin included extensive trend and statistical
evaluation of the results and projections of when performance standards would be achieved.
Results of this evaluation conclude that channel catfish and smallmouth buffalo would achieve
the performance standard in all three reaches within 5 and 10 years respectively. Based on these
results, Olin made the following recommendations:
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1. The attainment period for the channel catfish be extended by five (5) years to
December 31, 2002.

2. The attainment period for the smallmouth buffalo be extended by ten (10) years to
December 31, 2007.

PUBLIC INVOLVEMENT

On September 15, 1998, the Review Panel held a public information meeting at the
Triana Youth Center to inform the public on: a) the progress that had been achieved through
1997 and b) the Review Panel proposal to extend the time to attain the performance standard for
channel catfish and smallmouth buffalo.

At the meeting, members of the Review Panel and other agency representatives discussed
the background of the problem, the design and implementation of the remedy, and the progress
toward meeting the performance standard which is summarized here. Questions were answered
in one-on-one discussions with members of the public. One hundred and fourteen people
attended the sessions. Oral and written comments at the meeting supported the recommendation
of the Review Panel to extend the time to attain compliance with the performance standards,
while requiring monitoring, interim goals, and contingency plans. However, questions from the
public also reflected their concerns about the permanence of the remedy, the necessity for the
time extension, groundwater or water supply contamination, and the risks of eating fish today.
Many individuals said that the monitoring results were very encouraging, they believed that the
remedy would work, and they were pleased with the commitment of all involved.

After.the public meeting the record remained open for the receipt of written comments

until October 9, 1998. Comments offered at the meeting or in writing were consolidated by topic
and are presented with Review Panel responses in Appendix A to this decision document.

RATIONALE FOR THIS DECISION
The Review Panel members recognized the following points in developing this decision:

1. DDTR concentrations in the HSB-IC system have declined significantly in fish, sediments,
and surface water following the construction of the remedial action. Analysis of existing
data predict that further reductions should occur in the future.

2. There is no evidence of contamination of groundwater. Extensive monitoring supports the
conclusion that DDTR does not move in groundwater at this site.

3. DDTR concentrations are expected to continue to gradually decline in sediments and water
due to natural processes, including hydrologic mixing with clean sediments, burial from
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deposition, microbial degradation and metabolism to other compounds, binding with
organic particles, and photolysis. There is no evidence that additional sources of DDTR
are contributing to the HSB-IC system loadings.

4. The remedial action structures containing the known sources, i.e., DDTR in sediments, have
continued to maintain their integrity and isolate DDTR. Engineering inspections by the
Review Panel’s Inspection Committee (comprised of staff from all represented agencies)

. confirm that the remedy has been stable and has not required repair or maintenance.

5. The HSB-IC system is a valuable resource, water quality is improving, and desirable species
of fish and wildlife are increasing in abundance and diversity. Independent studies and
evaluations by Fish and Wildlife Service, Tennessee Valley Authority, Department of the
Army (both USACE and Redstone Arsenal), the Environmental Protection Agency, and
Alabama support these conclusions.

6. The DDTR concentrations of fish in Wheeler reservoir have decreased to levels sufficient
that the Alabama Department of Public Health removed its fish consumption advisory
from the Tennessee River in 1996.

7. The Review Panel has reviewed Olin Annual Report No. 10 and concurs that the predictions
of time to achieve the performance standard for channel catfish and smallmouth buffalo
are reasonable estimates based on current data.

8. At this time, it is unclear whether further remedial action would decrease the time to attain
the performance standard.

9. The Review Panel will monitor progress and require action as needed.
DECISION

Based on consideration of achievements to date and public comments, the decision of the
Review Panel is that Olin has acted in good faith with the provisions of the Consent Decree.
Monitoring data verifies that DDTR levels in fish have declined significantly. Concentrations in
fish, sediment and water have all decreased. Analysis of existing data on fish, water and
distribution of DDTR in sediments support the conclusion that this trend will continue.
Largemouth Bass have met the performance standard in all three reaches since 1992 (with
continued attainment since 1994) and concentrations in channel catfish and smallmouth buffalo
- ‘have declined significantly toward the performance standard. Furthermore, all of the goals and
objectives of the CD have been achieved.

The Review Panel concludes that an extension of the time to attain the performance
standard for channel catfish of 5 years (until December 31, 2002) and for smallmouth buffalo of
10 years (until December 31, 2007) should be granted. These extensions are subject to the
conditions that Olin:
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a) monitor to evaluate attainment of the performance standard for these fish species and
the effectiveness of the remedy during the period of the extension;

b) establish interim goals to evaluate progress toward compliance; and
c¢) develop contingency plans if the interim goals are not achieved, the performance
standard(s) is not attained, or the performance standard(s) cannot be maintained as

defined by the CD.

Within 60 days following the date of this decision document, Olin shall submit to the
Review Panel for review and approval, proposals for:

1) a monitoring program for the balance of the time extension;

2) interim goals for the time extension; and

3) contingency plans in the event that the interim goals or performance standards are not
achieved within the period of this time extension, or the performance standard cannot be

maintained.

Olin shall submit this information to the Review Panel for approval. The current
monitoring program will remain in effect until the Review Panel approves a modification.

Page 7 of 10



CONCURRENCE

This Decision Document, consisting of text (including this concurrence section) and
appendix A, comprises the Review Panel decision and is accepted and adopted by the
representatives of the Review Panel member agencies and concurred in by the nonvoting
participants as shown below by the signatures affixed hereto.

P\

Edward S. Bender, Ph.D. W. Allen Robison, PA.D.

Chairman, Review Panel U.S. Fish and Wildlife Service

/Alan Yarbrou Colonel Steven C. Hamilton

Env1ronment rotection Agency U.S. Armmy, Redstone Arsenal
[ | é%« tlote

Robelf’ Pryor James W. Warr

Tennessee Valley Authority Alabama Department of

Environmental Management

NONVOTING PARTICIPANTS

le Clyde Foster Laura B. Tew
Town of Triana, Alabama Olin Corporation

DEC 21 1998

Dated:
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Appendix A.
Review Panel Responses to Public Comments

Comments? listed here are a consolidation of oral and written public comments and
questions on the Review Panel proposed decision to extend the time for meeting the performance
standard for channel catfish and smallmouth buffalo under the terms and conditions of the
Consent Decree, U.S. v. Olin Corporation.

Comment: The remedy has been given ten years to reach the performance standard, why should
more time be granted?

Response: The remedial action for the Huntsville Spring Branch-Indian Creek System
has been very effective in reducing DDTR concentrations in fish, water and sediments.
Concentrations in some fish are declining more slowly than expected when the Consent
Decree was signed. However, monitoring data show that concentrations continue to
decline.

There is convincing evidence that the remedy is working and, given additional time, will
fully comply with the Consent Decree. People and the environment would experience
fewer additional adverse effects by extending the time to allow the trends to continue
declining than by undertaking additional remedial actions that probably would release
additional DDTR into the environment temporarily.

If Olin has acted in good faith consistent with the schedule set forth in the Consent
Decree but has failed to meet the performance standard, the Consent Decree provides that
the Review Panel shall grant an extension of time for meeting the performance standard.
The Review Panel has concluded that Olin has acted in good faith in planning,
construction, and monitoring the remedial action project. Consequently, at this point, a
time extension is prudent and consistent with the Consent Decree.

Comment: What is the basis for the time period of the extension?

Response: Monitoring data have shown that the average concentrations of DDTR are
declining in the water column and in fish filets. Analysis of this data can be used to
estimate the amount of time required to achieve the performance standard. The Review
Panel reviewed analyses supplied by Olin and concurred with predictions of the time for
channel catfish and smallmouth buffalo to reach the performance standard.

Comment: What will Olin do if they are given more time to reach the performance standard?

2 Comments received about the medical fund monies were forwarded to the Chair of the Health
Review Panel because the issues raised were outside the scope of this Review Panel.
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Response: During the period of the extension, Olin must continue to monitor DDTR
concentration trends and maintain the remedy. Olin also must continue to report annually
to the Review Panel on progress toward achieving the performance standard. If progress
toward achieving the performance standard is not considered to be adequate by the
Review Panel, Olin must pursue contingency plans. In addition, Olin must comply with
all other provisions of the Consent Decree.

Comment: What is the current status of DDTR contamination in fish for the Triana area?

Response: In 1996, the State of Alabama lifted the fish consumption advisory in the
Tennessee River in the vicinity of Triana. Average DDTR concentrations in channel
catfish and smallmouth buffalo in Indian Creek and Huntsville Spring Branch continued
to exceed the performance standard in 1997, and the fish consumption advisory for
bottom-feeding fish (primarily channel catfish and smallmouth buffalo) in Indian Creek
and Huntsville Spring Branch remains in effect. Largemouth bass have achieved the
performance standard and are not subject to the fish consumption advisory in the HSB-IC
system or the Tennessee River.
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Joint Petition for Modification of Schedule to Meet Consent Decree Performance
Standards and Court Order




THE UNITED STATES DISTRICT COURT FOR THE
NORTHERN DISTRICT OF ALABAMA

NORTHEASTERN DIVISION
'UNITED STATES OF AMERICA, )
A o : ) .
Plaintiff, ) CIVIL ACTION
) ,
OLIN CORPORATION, ) NO. CV80-PT-5300-NE
: )
Defendant. )
)

JOINT PETITION FOR MODIFICATION OF SCHEDULE TO MEET
CONSENT DECREE PERFORMANCE STANDARDS

The United States of America, oﬁ behalf of the U.S. Environmental
Protection Agency (EPA), the U.S. Fish and Wildlife Serviée (FWS), the U.S.
Department of the Arrny (DOA), and the Tennessee Vélley Authority (TVA), joins
with Olin Corporation in filing this Petition for‘Modi‘fication of Schedule to Meet
Performance Standards. This Pétitioh is being filéd pursuant to Paragraph 40 of

. the Consent Decree entered by this Court on May 23, 1983. A copy of the Consent
Decree is attached to this Pe_titioh as Attachment A
| I. BACKGROUND

On December 4 1980, the United States filed a Complaint against Olin
Corporation alleging that Olin’s discharge of DDT into the waters of the United
States, the Wheeler National Wildlife Refuge, and the environfnent from Olin’s
DDT manufacturing plant located on the Redstone Arsenal, had created an

imminent and substantial endangerment to human health and the environment.




The United States sought relief under federal statutory law and common law.V-

On May 31, 1993, thjs‘ Court entered a Consent Decree between the United
States and Olin Corporation under which Olin agreed to conduct cleanup activities
atits formgr DDT plant (also known as the Olin Superfund Site) in order to abate
the risk of harm. More specifically, the Consent Decree required Olin to develop
and implement a remedial action plan which will isolate DDT contaminated soils
and sediments from people and the environment, and reduce DDT levels in filets of
three selected indicator fish species to 5 parts per million (ppm) within ten (10)
years afte;‘ Olin completed construction of the remedy. The Corlsent Decree
established a Review Panel with voting members from EPA, TVA, FWS, and DOA,
and the State of Alabama?, and non-voting members from Olin and the Town of
Triana, Alabama. The Review Panel is authorized to make decisions concerning the
selection and modification of the remedy, achievement of performance standards,
compliance with the goals and objectives of the Decree, and other activities
required under the Decree. The Review Panel appfqved Olin’s proposed remedial
action plan.

Olin implemented the remedial action and completed construction on

January 1, 1988. A ten-year monitoring period began on January 1, 1988, and the §

YCongress enacted the Comprehensive Environmental Response, Compensation,
and Liability Act (“CERCLA” or “Superfund”) in 1980. '

¥The State of Alabama filed a separate suit (Civ. Action No. CV79-PT-5174-NE)
against Olin seeking similar relief to that requested by the United States. The
Court consolidated the cases.
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ppm performance standard was required to have been achieved by December 31,
1997. During the monitoring period, Olin measured DDT concentrations in the

surface water, ground water, sediments, and fish tissue as an indicator of the
effectiveness of the remedy. Results for 1997, representing the 10th year after

~ construction of the re’medy, were received in 1998 and indicated that while the

femedy has been successful in achieving the Goals and Objectives set out in

paragraph 13 of the Decree, the performance standards have not yet been met in all

3 fish species in all 3 reaches of the river system.

Laféemouth bass have met the performance standard anci centinued

attainment has been demonstrated in all three reaches for this species in. 1996.

- Channel catfish in Reach A have also met the performance standard. Channel
catfish in Reached B and C and smallmouth buffalo in Reaches A, B, and C have not
yet met the performance standard. All three species have shown a 90% reduction
in DDT overall and the trend appears to be continuing towérd further reductions.

- Based on these results, the Review Panel requested Olin to provide and evaluation
~of the progress achieved dur,ing the ten-year monitoring period and projection of
when the performance standard would be met for channel catfish and smallmouth
buffalo. Olin’s Annual Report No. 10, dated May 15, 1998, included extensive trend
and statietical analyses of the monitoring results, and concludes that channel

catfish would achieve the performance standard within 5 years, and



smallmouth-buffalo within 10 years. Based on this report, Olin recommended that:

1. The schedule for attainment of the performance standard for channel catfish
be extended five years to December 31, 2002;

2. The schedule for attainment of the performance standard for smal]mouth
buffalo be extended by ten years to December 31, 2007

After extensive review and evaluation of Olin’s recommendations, the
Review Panel concurs with Olin’s conclusions and recommendations concerning
the attainment of the performance standard.' The evidence in the record strongly
indicates that the decline in DDT levels will continue and that the performance
standard ﬁn be met without the need for 'addition.al remedial ac‘tion. The Review
Panel’s findings and concurrence with Olin’s recommendations are set forth in
Decision Document #11 (attached heréto as Attachment B)¥, Prior to signing the
Decision Décument, the Review Panel issued a Proposed Plan which explained the
Review Panel’s findings and the proposed schedule extension: A public meeting
was conducted on September 15, 1998, and the public comment period remained
open until October 9, 1998. None of the comments received by the Review Panel
presented compelling facts or circumstances which demonstrated that the schedule
extension agreed to by Olin and the Review Panel Review is inappropriate, unfair or

unlawful. A summary of the public comments submitted to the Review Panel and

¥The Decision Document requires Olin to submit to the Review Panel, for review
and approval, proposals for a monitoring program and establishments of interim
goals to be met during the time extension, and contingency plans in the event that

the interim goals or performance standards are not achieved within the period of
the extension.
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the Review Panel’s responses thereto are included in Decision Document #11.- The
review Panel members, including the non-voting members Olin Corporation and
the City of Triana, have signed Decision Document #11.

Paragraph 40 of the Consent Decree provides “If Olin and the United States
agree that Oiin has acted in good faith consistent with the séhedules set forth in
this Consent Decree but has failed to meet the performance standards within the
time set forth herein, Olin and the United States shall agree té an extension of
time for meeting the performance standard, shall jointly petition the Court for a
modiﬁcation .of the schedule and Olin shall not be.liable for penélties set forth in
paragraph 35 based solély on its failure to meet the performance standard within
the time required during such extendéd period.” The Review Panel (comprised of
4 agencies of the United States) and Olin have agreed that Olin( has acted in good
faith with the Consent Decree. Therefore, under paragraph 40 of the Decree, the
parties are betitioning the Court to grant an extension of time for Olin to achieve
the performance standard. .

IL. REQUE",ST FOR MODIFICATION OF SCHEDULE

Based on the foregoing facts and circumstances, the United States and Olin
Corporation hereby request the Court approve a modification of the schedule in
the Consent Decree for compliance with the performance standard as follows:

1. The time for attainment of the performance standard for channel

catfish shall be extended from December 31, 1997, until December 31,

2002.



“The time for attainment of the performance standard for smallmouth
buffalo shall be extended from December 31, 1997, until December 31,

2007.

Respectfully Submitted,

U, o

Cheryl L. S&dout

Trial Attorney

Environment and Natural-Resources
Division

U.S. Department of Justice

P.0O..Box 7611

Washington, D.C. 20044-7611

202-514-5466
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‘,/
UNITED STATES DISTRICT COURT F‘LED
NORTHERN DISTRICT OF ALAEAMA .
NORTHEASTERN DIVISION 9y APR 23 PN (132
U.5. UiS IRICT COURT
JAMES CLOUD, ET AL., ) N.D. OF ALABAMA
PLAINTIFFS, )
Vs, ) CV79-S-5128-NE
CV79-E-5174-NE
OLIN CORPORATION, ET AL., ) CV80-§-5057-NE
| CV80-S-5098-NE
DEFENDANTS . ) CVe0-S-5300-NE
‘ CVB0-S-5115-NE 6)/\
ORDER APR 23 1999

This action is before the court on the joint petition for
modification o©f schedule to meet coneent decree - performance
standards filed February 26, 1959. The court Has reviewed the
Consent Decree entered May 31, 1983 (the "Decree"), the attachments
and submittals of the parties, particularly the Review Panel
Decision Document No. 11 dated January 5, 1999, and is of the
opinion that the peﬁition should be granted. Accordingly, it is
ORDERED, ADJUDGED, and DECREED as follows: (1) the time for
attainment of the performance standard for channel catfish shall be
extended from December 31. 1997, until December 31, 2002; and (2)
the time for attainment of the performance standard for smallmouth
buffalo shall be extended from December 31, 1957, until December
31, 2007.

DONE this Z,ZL day of April, 199S.

M .

Unithd States District Judge




