
UNITED STATES DISTRICT COURT
DISTRICT OF- RHODE ISLAND

UNITED STATES OF AMERICA and ) n., ,
STATE OF RHODE ISLAND AND PROVIDENCE ) Lli~,, '• ,- /^?
PLANTATIONS, ) r,j Props.-,/r,ti...r; u •.••.•;••: Court

Pla in t i f f s , ) i < : : ^ o ' ; ; r •••:•[•••. -•

v. ) Civil Action No.

TOWN OF SOUTH KINGSTOWN, R . I , , )

and ) , ,.„.,) . .- • • -r • '--v [:: •}
TOWN OF NARRAGANSETT, R.I,, )

Defendants. )

COMPLAINT

The United States of America ("United States"), by authority

of the Attorney General of the United States and on behalf of the

Adm i n i s t r a t: o r o f t h e Un i t e d S t a t e s E n v i r onme n 1: a 1 P r o t e c t: i on

Agency ("EPA"), arid the State of Rhode Island arid Providence

Plantations ("State"), by authority of and on behalf of the

Director of the Rhode Island Department of Environmental

Management ("RIDEM") , alleges as follows:

1. This is a civil action brought pursuant to Sections 106

and 107 of the Comprehensive Environmental Response,

Compensation, and Liability Act of 1980, as amended ( "CERCLA" ) ,

42 U.S.C. §§ 9606 and 9607, and R.I.G.L. Chapters 23-18.9, 23-

19.1, and 23-19.14. By this action, the United States and the



State seek to recover costs which they have incurred and will

incur to respond to the releases or threatened releases of

hazardous substances at or from the Rose Hill Regional Landfill

Superfund Site in South Kingstown, Washington County, Rhode

Island (the "Rose Hill Landfill Site" or the "Site"). The United

States and the State also seeks injunctive relief requiring the

implementation of EPA's December 20, 1999 Record of Decision

("ROD") relating to the Rose Hill Landfill Site.

2. This Court has jurisdiction over the subject matter of

this action pursuant to Sections 106 (a), 107 (a) and 113 (b) of

CERCLA, 42 U.S.C. §§ 9606 (a), 960 7(a) and. 9613 (b) , and 28'U.S, C .

§§ 1331 and 1345..

3. Pursuant to Sections 106 and 113 (b) of CERCLA, 42

U.S.C, §§ 9606 and 9613 (b) , and 28 U.S.C. § I391(b), venue is

proper in this district because the releases or threatened

releases of hazardous substances that give rise to the claims

oc cur re d in this dis t ric 1: .

DEFENDANTS

4. Defendant Town of South Kingstown., R.I.., is a

municipality located in Rhode Island, which has an office at 180

High Street, Wakefield, R.I. 02879..

5. Defendant Town of Narragansett , R.I., is a municipality

located in Rhode Island, which has an office at 25 Fifth Avenue,

Narragarise11, R . I. 02 8 8 2.



6. Each of the defendants is a "person" as defined in

Section 101(21) of CERCLA, 42 U.S.C. § 9601(21).

7. Defendants Town of South Kingstown and Town of

Na.rragan.sett owned or operated the Rose Hill Landfill Site during

a time period when CERCLA hazardous substances were disposed of

at: the Site.

FACTUAL_BACKGRQUND

8. The Rose Hill Landfill Site is located in the Village of

Peace Dale, in the Town of South Kingstown, in Rhode Island. The

Site lies about five miles inland from Narragansett:. Bay and two

miles north of Wakefielcl, Rhode Island. The Site is bordered by

Rose Hill Road to the west, the Saugatucket: River to the east,

and residential private property to the north and south.

9. In 1967, the Town of South Kingstown began operation of

the Solid Waste Area landfill at the Site. In 1973, the Town of

Narragansett entered into an agreement with the Town of South

Kingstown for joint use and. operation of the landfill. In

approximately 1977, the Towns began operation of the Bulky Waste

Area landfill at the Site. Landfill operations at the Solid

Waste Area ceased in approximately 1982, and landfill operations

at the Bulky Waste Area ceased in approximately 1983. During the

time period when, the Towns operated the Rose Hill landfill

facilities, municipal refuse and industrial refuse were disposed

of at the Site. Among the refuse disposed of at: the Site were

wastes containing CERCLA hazardous substances.



10. In 1.989, following preliminary assessments and site

investigations, EP.A. listed the Rose Hill Landfill Site on the

National Priorities List, 40 C.F.R. Part 300, Appendix B, which

is a list of hazardous waste sites nationwide that pose the

greatest threat: to public health, public welfare, or the

environment. The National Priorities List is established

pursuant to Section 105 (a) of CERCLA, 42 U.S..C. § 9605 (a).

11. Pursuant to its authority under Section 104 of CERCLA,

42 U.S.C. § 9604, during the 1990s EPA conducted a Remedial

Investigation and Feasibility Study (the "RI/FS") for the Site.

The RI/FS identified risks to human health from exposure to and

inhalation of landfill gas and ingestion of contaminated

groundwater and risks to the ecology of the Saugatucket River and

Mitchell Brook from leachate production,

12. On December 20, 1999, EPA issued a Record of Decision

for the First Operable Unit -•-• Source Control (the "ROD") for the

Site, which was concurred in by.RIDEM. The source control remedy

for the Site consists of consolidation of the Bulky Waste Area

landfill materials onto the Solid Waste Area, landfill, leachate

collection and management, construction of a multi-layer

hazardous waste cap over the Solid Waste Area, landfill and

consolidated Bulky Waste Area materials, landfill gas collection

and management, institutional controls, and operation,

maintenance and monitor ing.



13. The Rose Hill Landfill Site is a "facility" within, the

meaning of Section 101(9) of CERCLA, 42 U.S.C. § 9601(9).

14. There have been and continue to be "releases" and

"threatened releases "" of "hazardous substances" within the

meaning of Sections 101(14), (22), and. 107 (a) of CERCLA, 42

U.S.C, §§ 9601(14), (22), and 9607 (a), into the environment at

and from, the Rose Hill Landfill Site. CERCLA hazardous

substances that have been released at and from the Rose Hill

Landfill site include, but are not limited to, benzene,

dichloroethene , tetrachloroethane, vinyl chloride , copper, lead ,

and manganese .

15. The statements and allegations set forth in paragraphs

1 through 14 are realleged and incorporated herein by reference.

16. As a result of the release or threatened release of

hazardous substances at and from the Site, the United States has

incurred "response costs" as defined in Sections 101(25) and

107 (a) of CERCLA, 42 U.S.C. §§ 9601(25) and. 9607 (a), for actions

taken in response to the release or threatened release of

hazardous substances at and from the Rose Hill Landfill Site.

The United States will continue to incur response costs in

connection with the Site.

17 . The response actions taken by the United States and the

resulting response costs incurred, by the United States in

connection with the Rose Hill Landfill Site were not inconsistent



with the National Contingency Plan ("NCP") applicable at the time

the response actions were taken,

18. Section 107(a) of CERCLA, 42 U.S.C. § 9607(a),

provides, in pertinent: part:

(1) the owner and operator of a -vessel or a facility,

(2) any person who at the time of disposal of any hazardous
substance owned or operated any facility at which, such
hazardous substances were disposed of,

(3) any person who by contract, agreement, or otherwise
arranged for disposal or treatment, or arranged with a
transporter for transport for disposal or treatment, of
hazardous substances owned or possessed by such person, by
any other party or entity, at any facility. . , owned or
operated by another party or entity and containing such
hazardous substances, and

(4) any person who accepts or accepted any hazardous
substances for transport to disposal or treatment
facilities, . . . or sites selected by such person, from
which there is a release, or a threatened release which
causes the incurrence of response costs, of a hazardous
substance, shall be liable for----

(A) all costs of removal or remedial action incurred by
the United States Government or a State . . . not:
inconsistent with the national contingency plan. , . . ,

19. Each of the defendants Town of South Kingstown, R.I.,

and Town of Narragan.se11, R.I., is a person who, at the time of

disposal of hazardous substances thereon, owned or operated the

Rose Hill Landfill Site, which is a facility within the meaning

of Section 101(9) of CERCLA, 42 U.S.C. § 9601(9). Each of the

defendants is therefore liable under Section 107(a)(2) of CERCLA,

42 U.S.C. § 9607(a)(2), for response costs incurred and to be



incurred by the United States in connection, with the Rose Hill

Land i: ill Site.

20, Pursuant to Section 107 (a) of CERCLA, 42 U.S.C..

§ 9607 (a), Defendants Town of South Kingstown, R.I,, and Town of

Narragansett „ R.I., are jointly and severally liable to the

United States for the response costs the United States has

incurred in the past and. will incur in the future relating to the

Rose Hi 1 1 Landf i 1 1 Si te .

21. The statements and allegations set: forth in paragraphs

1 through 20 are realleged and. incorporated herein by reference.

22. Section 106 (a) of CERCLA, 42 U.S.C. § 9606 (a), provides

in pertinent part :

[W]hen the President determines that there may be an
imminent and substantial endangerment to the public
health or welfare or the environment because of an
actual or threatened release of a hazardous substance
from a. facility, he may . , . secure such relief as may
be necessary to abate such danger or threat . . . .

23. The President, through his delegate, the Director,

Office of Site Remediation and Restoration of EPA Region I,

determined that there are actual or threatened releases of

hazardous substances from, the Rose Hill Landfill Site which may

present an imminent and substantial endangerment: to public

health, welfare, or the environment.

24. Section 106 (a) of CERCLA, 42 U.S.C. § 9606 (a),

authorizes the United States to bring an action to secure such



relief as may be necessary to abate the danger or threat at the

Site. The remedial actions selected by EPA in the December 20,

1999 ROD are necessary to abate the danger or threat at the Site.

25. Pursuant: to Section 106 (a) of CERCLA, 42 U.S.C.

§ 9606 (a), the defendants are liable to the United. States to

abate the danger or threat at the Site.

THIRD_CLAIM_FQR_RELIEF

26. The statements and. allegations set forth in paragraphs

1 through 25 are realleged and incorporated herein by reference.

27. As a result of the release or threatened release of

hazardous substances or hazardous materials within the meaning of

Section 101(25) of CERCLA, 42 U.S.C. § 9601(25), and R.I.G.L. 23

19.14-3, at and from the Rose Hill Landfill Site, the State has

incurred costs of response that are recoverable under Section

107 (a) of CERCLA, 42 U.S.C. §§ 9601(25) arid 96 07 (a), and R.I.G.L.

Chapters 23-18.9, 23-19.1, and 23-19.14, for actions taken in

response to the release or threatened release of hazardous

substances or hazardous materials at and from the Site. The

State will continue to incur costs of response in connection with

the Site.

28. The response actions taken by the State and the

resulting costs of response incurred by the State in connection

with the Rose Hill Landfill Site were not inconsistent with the

National Contingency Plan ("NCP") applicable at the time the

response actions were taken.

2 9 . Pu r s u an t t o S e c t: i on 10 7 (a) o f C ERC LA, 4 2 U. S . C .

8

-




§ 9607 (a), and R.I.G.L. Chapter 23-19.14-6, any person who at the

time of disposal of any hazardous substance or hazardous material

owned or operated the facility or the site is liable for the

costs of response action relating to the facility or site

incurred and to be incurred by the State.

30. Since each of the defendants Town of South Kingstown,

R.I., and Town of Narragansett, R.I., is a person who owned or

operated the Rose Hill Landfill Site at: a time of disposal of

hazardous substances thereon, each is liable to the State for the

costs of response incurred and to be incurred by the State

relating to the Site pursuant to Section 107 (a) of CERCLA, 42

U.S.C. § 9607 (a), and R.I.G.L. Chapters 23-18.9, 23-19.1, and 23

19.14 .

31. Pursuant to Section 107 (a) of CERCLA, 42 U.S.C.

§ 96 07 (a), and R.I.G.L. Chapters 23-18.9, 23-19.1, and 23-19.14,

Defendants Town of South Kingstown, R.I., and Town of

Narragansett, R.I., are jointly and severally liable to the State

for the costs of response the State has incurred in the past and

will incur in the future relating to the Rose Hill Landfill Site.

32. The statements and allegations set forth in paragraphs

1 through 31 are realleged and incorporated herein, by reference.

3 3 . Pu r s uan t: t o R . I . G .. L . Chap t e r s 2 3  1 8 . 9 ,, 2 3  1 9 . 1 , and 2 3 -

19.14, with respect to a site which contains hazardous substances

or hazardous materials, such as hazardous wastes, which present a

hazard to the public health and safety or to the environment, the

-


- 



Director of RIDEM is authorized to bring an action for injunctive

relief to require the owner or operator of the site or the

custodian of the wastes to take steps necessary to abate the

conditions which constitute the hazard .

34. As a result of the disposal of hazardous substances or

hazardous materials, such as hazardous wastes, at the Rose Hill

Landfill Site, there are conditions at the Site which present a

hazard to public health and safety or the environment, The

remedial actions selected, in the December 20, 1999 ROD, which was

concurred in by RIDEM, are necessary to abate conditions which

constitute a hazard at the Site.

35. Defendants Town of South Kingstown, R.I.,, and Town of

Narragansett , R.I. are the owners or operators of the Rose Hill

Landfill Site or the custodians of the wastes at the Site.

Pursuant: to R.l.G.L, Chapters 23-18.9, 23-19.1, and 23-19.14, the

defendants are liable to the State for injunctive relief to abate

the conditions which constitute a hazard at the Site.

WHEREFORE, Plaintiffs, the United. States of America and the

State of Rhode Island and Providence Plantations, prays that this

Court :

1, Enjoin, the defendants, jointly and severally, to

implement the response actions selected in the December 20, 1999

Record, of Decision for the Site;

10



2. Order the defendants to reimburse the United States,

jointly and. severally, for the response costs incurred by the

United States in connection with the Site, plus interest;

3. Order the defendants to reimburse the State, jointly and

severally, for the response costs incurred by the State in

connection with the Site, plus interest;

4. Award to the United States its costs and fees in this

action;

5. Award to the State its costs and fees in this action;

and

6. Grant such other and further relief as the Court deems

appropriate.

FOR THE UNITED STATES:

Re spec t: f ul ly subrai 11.ed,

/hl

THOMAS L .. SANSONETTI
Assistant A11orney Gen era1
Envi ronmen1: a.nd Na.t ura. 1 Re sources Divis i on
United /States Depart/merit: of Justice

.......... ..........
HENRY S".
Senior Attorney
Environmenta1 Enforcement Section
Environment and Natura1 Resources Di vi s i on
U.S. Department of Justice
P.O. Box 7611, Ben Franklin Station
Washington, D.C. 20044
(202) 514-5268
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MARGARET E. CURRAN
Unite d St ate s Att orney
District of Rhode Island

MICHAEJjyif'., IANNOTTI
Assi sta" nt Un. ited St a.tes A11 orney
District of Rhode Island
Fleet Center
50 Kennedy Plaza
(401) 528-5477

FOR THE STATE:

By his attorney:

JAM H. REITSMA
Di rect or, Depart ment of Envi ro ninent: a1

Manag'eYrient
/

JOHN A;' LAN0LOI!
Sani or Lega JL -Cduns e1
D^pa rtment /of Env i ronment a1 Mana gement:
skate of l-frhod^ Island
35 Promenade'' St re e t
Providence, Rhode Island 02908
(401) 222-2797

OF COUNSEL

Ame1ia We11 Ka.tzen
Se ni or Enf orc ement Cou ns e1
Region I
U.S. Environmental Protection Agency
One Congress Street, Suite 1100
Boston,"MA 02114-2023
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UNITED STATES DISTRICT COURT
DISTRICT OF RHODE ISLAND

UNITED STATES OF AMERICA and )
STATE OF RHODE ISLAND AND )
PROVIDENCE PLANTATIONS, )

)
Plaintiffs., )

)
v. ) CIVIL ACTION NO.

)
TOWN OF SOUTH KINGSTOWN, R.I., )
and TOWN OF NARRAGANSETT, R.I. )

)
Defendants. )

CJRIIFICATJ^FSERVICE

I hereby certify that I have this/J'th day of December, 2002, caused to be mailed,

first-class, postage prepaid, a copy of the Complaint: and the Notice of Lodging of Consent

Decree and of Defendants" Waiver of Service, with accompanying Consent Decree, to the

counsel and representatives for the defendants, as well as to counsel for the State, at the

following addresses:

Gerald J. Petros
Hinckley, Alien & Snyder LLP
1.500 Fleet Center
Providence, Rhode Island 02903-2393

Stephen A. Alfred
Town Manager
Town of South Kingstown
180 High Street.
Wakefield, RI 02879

( 1 )



Jeffry Ceasrine, P.E.
Town Engineer
Town of Narragansett
25 Fifth Avenue
Narragansett, RI 02882

John Langlois
Senior Legal Counsel
Department of Environmental Management
State of Rhode Island
235 Promenade Street
Providence, RI 02908

MichaeJ^rTIannotti
Assiswnt United Sta;
District of Rhode f£lan
Fleet Center '-»-"x'
50 Kennedy Plaza
Providence, RI 02903
(401)528-5477

( 2)



UNITED STATES DISTRICT COURT
DISTRICT OF RHODE ISLAND

UNITED STATES OF AMERICA and )
STATE OF RHODE ISLAND AND )
PROVIDENCE PLANTATIONS, ') rv, ., '-'Oi •;;,/,, t.j.r; o.^r Court

Plaintiffs, ) '' : ':V '"—'•• --: '"': '
)

v. ) CIVIL ACTION NO.
)

TOWN OF SOUTH KINGSTOWN, R.I,, )
and TOWN OF NARRAGANSETT, R.I. ) ,-•_• - : '

Defendants. )

Plaintiff, the United States of America., notifies the Court that it is herewith

lodging the Consent Decree, which consent decree resolves the claims of the United States and

the State of Rhode Island against the Towns of South Kingstown and Narragansett for past

response costs and for the implementation of the source control remedy ("Operable Unit One") at

the Rose Hill Landfill Superfund Site ("Site") in South Kingstown, R.I. The United States"

claims are under Sections 106 and 107 of the Comprehensive Environmental Response,

Compensation and Liability Act ("CERCLA"), 42 U.S.C. §§ 9606, 9607, and the State's claims

are under Section 107 of CERCLA, 42: U.S.C. § 9607. and R.I.G.L. Chapters 23-18.9, 23-19.1,

and 23-19.14. Both the United States' and the State's claims concerning the Site are set forth in

the complaint against the defendants in the above-captioned action, UjQite^_Sjales_and_State_pj'

Rjiod_e_ls!ajid_y_.jrpjw[ri_pf^ filed concomitantly with

this notice of lodging.

 



The Consent: Decree is being lodged in this case pending solicitation and

consideration of public comments, as required by 28 C.F.R. § 50.7 and consistent with R.I.G.L.

§ 23-19.1.4-11. In accordance with Department of Justice policy, 28 C.F.R. § 50.7,and 42

U.S.C. § 9622(d), the Department: of Justice will publish in the Federal Register a notice that this

Consent Decree has been lodged with the Court. The notice will solicit public comments on the

Consent Decree for a period of thirty (30)days from the date of publication. After the close of

the comment period, the United States will evaluate any comments received and will advise the

Court as to whether the United States requests that the Consent Decree be entered.

However, because opportunities for public comment are required, the United

States respectfully requests that the Court take no action with respect to the lodged

Consent Decree until the United States requests entry or otherwise advises the Court.

In the Consent Decree, at page 76, each of the defendants waives service of

process in accordance with Rule 4 of the Federal Rules of Civil Procedure in regard to the

Complaint filed concomitantly with the lodging of this Consent Decree.

Respectfully submitted,

Catherine R. McCabe
Deputy Chief, Environmental Enforcement Section
Environment: and Natural Resources Division
U.S. Department of Justice

Margaret Curran
United States Attorney

By: ...
Elizabeth Yu
Attorney, Environmental Enforcement Section
U.S. Department: of Justice
P.O. Box 7611
Washington. D.C. 20044-7611
(202)514-2277

( 2)



Dated: December/?, 2002

OF COUNSEL:

Amelia Welt Katzen
Senior Enforcement Counsel
Region I
U.S. Environmental Protection Agency
One Congress Street, Suite 1100
Boston, MA 02114-2023

Michaefy. lannotti
Assistant United.
District of Rhod
Fleet Center
50 Kennedy Plaza
Providence, RI 02903
(401)528-5477

s Attorney
and



UNITED STATES DISTRICT COURT
DISTRICT OF RHODE ISLAND

UNITED STATES OF AMERICA and )
STATE OF RHODE ISLAND AND )
PROVIDENCE PLANTATIONS, )

)
Plaintiffs., )

)
v. ) CIVIL ACTION NO.

)
TOWN OF SOUTH KINGSTOWN, R.I,, )
and TOWN OF NARRAGANSETT, R.I. )

)
Defendants. )

C^RJJFJC^TILQJLSJRVICE

I hereby certify that I have this(1th day of December, 2002, caused to be mailed,

first-class, postage prepaid, a copy of the Complaint and the Notice of Lodging of Consent

Decree and of Defendants' Waiver of Service, with accompanying Consent Decree, to the

counsel and representatives for the defendants, as well as to counsel for the State, at the

following addresses:

Gerald J. Petros
Hinckley, Alien & Snyder LLP
1500 Fleet Center
Providence, Rhode Island 02903-2393

Stephen A. Alfred
Town Manager
Town of South Kingstown
180 High Street
Wakefield, RI 02879

(1)



Jeffry Ceasrine, P.E.
Town Engineer
Town of Narragansett
25 Fifth Avenue
Narragansett, RI 02882

John Langlois
Senior Legal Counsel.
Department of Environmental Management
State of Rhode Island
233 Promenade Street
Providence, RI 02908

MichaeJrrTIannotti
Assisttnt United Stales
District of Rhode l£l.
Fleet Center I'---X

50 Kennedy Plaza
Providence, RI 02903
(401)528-5477
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ROSE HILL REGIONAL LANDFILL SUPERFUND SITE
SOUTH KINGSTOWN, RHODE ISLAND

TOWN OF SOUTH KINGSTOWN, R.I. i , . . , -
t-  •..  '_,/

AND Pi-:,;',.,; o.

TOWN OF NARRAG ANSETT, R.I .

SETTLING PARTIES

UNITED STATES DISTRICT COURT
DISTRICT OF RHODE ISLAND
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CONSENT DECREE
UNDER CERCLA SECTIONS 106 AND 107

- _ 
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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF RHODE ISLAND

UNITED STATES OF AMERICA )
)

and )
)

THE STATE OF RHODE ISLAND )
)

Plaintiffs, )
) Civil Action No,

v, )
) Judge

THE TOWN OF SOUTH KINGSTOWN, R.I. )
)

and )
)

THE TOWN OF NARRAGANSETT, R.I. )
)

Defendants. )

CQNSENTDECREE

I. BACKGROUND

A. The United States of America ("United States"), on behalf of the Administrator of the

United States Environmental Protection Agency ("EFA"), filed a complaint against the

defendants in this matter pursuant to Sections 106 and 107 of the Comprehensive Environmental

Response, Compensation, and Liability Act of 1980,42 U.S.C, §§ 9606 and 9607, as amended

("CERCLA"), seeking injunctive relief and reimbursement of response costs incurred or to be

incurred for response actions taken or to be taken for Operable Unit 1 at or in connection with the

release or threatened release of hazardous substances at the Rose Hill Regional Landfill



Superfund Site in South Kingstown, Washington County, Rhode Island ("the Site"). The

Operable Unit 1 source control remedy was selected by EPA in the Record of Decision for the

Rose Hill Landfill Site, dated December 20, 1999.

B. The State of Rhode Island and Providence Plantations (the "State") also filed a

complaint against the defendants in this Court alleging that the defendants are liable to the State

under Section 107 of CERCLA, 42 U.S.C. § 9607, and R.I.G.L.. Chapter 23-18.9 and 23-19.1.

The State in its complaint seeks injunctive relief and reimbursement of response costs incurred or

to be incurred for response actions taken or to be taken for Operable Unit 1 at or in connection

with the release or threatened release of hazardous substances at the Rose Hill Regional Landfill.

C. In accordance with Section 1220) of CERCLA, 42 U.S.C. § 96220), EPA notified

the Department of the Interior and the Department of Commerce - National Oceanographic and

Atmospheric Administration on August 10, 2000 of negotiations with Settling Defendants

regarding the release of hazardous substances that may have resulted in injury to the natural

resources under federal trusteeship and encouraged the Trustee(s) to participate in the negotiation

of this Consent: Decree.

D. The defendants that have entered into this Consent: Decree ("Settling Defendants") do

not admit any liability to Plaintiffs arising out of the transactions or occurrences alleged in the

complaints.

E. The United States, the State, and Settling Defendants contemplate that the State shall

implement the remedial design, remedial action, and operation and maintenance of the Operable

Unit 1 Source Control Remedy at the Rose Hill Regional Landfill, and. that Settling Defendants

shall make payments and perform 'various items of work pertaining to Operable Unit 1 as



provided herein;

F. The United. States, the State, and Settling Defendants agree, and this Court by entering

this Consent Decree finds, that this Consent Decree has been negotiated by the Parties in good

faith, that settlement of this matter will avoid prolonged and.complicated litigation between the

Parties, and that this Consent Decree is fair, reasonable, and in. the public interest.

THEREFORE, with the consent of the Parties to this Decree, it is ORDERED,

ADJUDGED AND DECREED:

II. JURISDICTION

1. This Court has jurisdiction over the subject matter of this action pursuant to 28 U.S.C.

§§ 1331 and 1345 and 42 U.S.C. §§ 9606, 9607 and 9613/b) and also has personal jurisdiction

over Settling Defendants. Settling Defendants consent to and shall not challenge entry of this

Consent Decree or this Court's jurisdiction to enter and enforce this Consent Decree.

HI. PARTIES_BQUND

2. a. This Consent Decree is binding upon the United States and the State and upon

Settling Defendants and their successors and assigns. Any change in ownership or corporate or

other legal status, including but not limited to, any transfer of assets or real or personal property,

shall in no way alter the status or responsibilities of the Settling Defendants under this Consent

Decree.

b, The State and Settling Defendants shall provide a copy of this Consent:

Decree to each contractor hired to perform the Work required by this Consent Decree and to each

person representing any Settling Defendant or the State with respect to the Site or the Work and

shall condition all contracts entered into hereunder upon the performance of the 'Work in



conformity with the terms of the Consent Decree. The State or its contractors and Settling

Defendants or their contractors shall provide written notice of the Consent Decree to all

subcontractors hired to perform any portion of the Work required by this Consent Decree. The

State and Settling Defendants shall nonetheless be responsible for ensuring that their contractors

and subcontractors perform the 'Work contemplated herein in accordance with this Consent

Decree.

iv. DEFINTTIONS
3. Unless otherwise expressly provided herein, terms used in this Consent Decree which

are defined in CERCLA or in regulations promulgated under CERCLA shall have the meaning

assigned to them in CERCLA or in such regulations. Whenever terms listed below are used in

this Consent Decree or in any appendix attached hereto, the following definitions shall apply:

a. "Additional U.S. RD/RA Response Costs'" shall mean any costs, including

direct and indirect costs, that EPA incurs and pays at or in connection with the Site for Operable

Unit 1 remedial design/remedial action activities that exceed $8,500,000 (fifty percent of the

estimated cost: of Operable Unit 1 remedial design/remedial action activities at the Site ).

b. "Arbitrator," for purposes of Sections XVI, XVII and XXII (Paragraph 75) of

the Consent: Decree, shall mean the RIDEM Administrative Adjudication Division hearing

officer.

c, "CERCLA"" shall mean the Comprehensive Environmental Response,

Compensation, and Liability Act of 1.980, as amended, 42 U.S.C. § 9601, et seg.

d. ""Consent Decree" shall mean this Consent Decree and all appendices attached

hereto. In the event of conflict between this Consent Decree and any appendix, this Consent:



Decree shall control.

e. "Cooperative Agreement" shall mean the Cooperative Agreement, Rose Hill

Regional Landfill Superfund Site, dated September 25, 2001, for the remedial design for the

Operable Unit 1 Source Control Remedy, a copy of which, including the Remedial Design Scope

of Work, is attached as Appendix E.

f. "Day1" shall mean a calendar day. In computing any period of time under this

Consent Decree, where the last clay would fall on a Saturday, Sunday, or federal holiday, the

period shall run until the close of business of the next working clay.

g, "DOF" shall mean the United States Department of the Interior and any

successor departments, agencies or instrumentalities of the United States,

h. "DO.J" shall mean the United States Department of Justice and any successor

departments, agencies or instrumentalities of the United States.

i. "Effective date" of this Consent Decree shall mean the date on which it is

entered by the Court.

j. "EPA" shall mean the United States Environmental Protection Agency and any

successor departments, agencies or instrumentalities of the United States.

k. "EPA Hazardous Substance Superfund" shall mean the Hazardous Substance

Superfund established by the Internal Revenue Code, 26 U.S.C. § 9507.

1. "Expected Life" means the period of time the cap remains in place and the

period of time necessary for all monitoring and/or other measures to achieve and maintain

cleanup goals established in the ROD.

m. "Federal Natural Resource Trustees'" shall mean the National Oceanic and



Atmospheric Administration (NOAA) of the United States Department of Commerce and the

United States Department of the Interior (DOI) and any successor departments, agencies or

instrumentalities of the United States.

n. "Final Approval of the Consent Decree," for purposes of Paragraph 6 and

Paragraph 11 of the Consent: Decree, shall mean the earliest date on which all of the following

have occurred: (1) the Decree has been lodged with the Court and noticed in the Federal

Register, and the period for submission of public comments has expired; (2) the Court has

approved and entered the Decree as a judgment; and (3) the time for appeal from that judgment

has expired without: the filing of an appeal, or the judgment has been upheld on appeal and either

the time for further appeal has expired without the filing of a further appeal or no further appeal

is allowed.,

o. "Future Response Costs" shall mean all costs, including but not limited to

direct and indirect costs, that the United States incurs at or in connection with the Site for

Operable Unit 1, beginning October 1, 2000, except: for any Additional U.S. RD/RA Response

Costs. Future Response Costs shall also include all Interim Response Costs and. all Interest on

the Past Costs that has accrued during the period from October 1, 2000, to the date of entry of

this Consent Decree.

p. "Interim Response Costs'" shall mean all costs, including direct and indirect

costs, (a) paid by the United States in connection with the Site between October 1, 2000, and the

effective date of this Consent Decree, or (b) incurred, prior to the effective date of this Consent

Decree but:paid after that date.

q. "Interest" shall mean interest at the rate specified for interest on investments of



the EPA Hazardous Substance Superfimd established by 26 U.S.C. § 9507, compounded

annually on October 1 of each year, in accordance with 42 U.S.C. § 9607(a). The applicable rate

of interest shall be the rate in effect: at the time the interest accrues. The rate of interest: is

subject to change on October 1 of each year.

r. "Municipal sewage sludge" shall mean any solid, semi-solid, or liquid residue

removed during the treatment of municipal waste water or domestic sewage, and may include

residue removed, all or in part, during the treatment of waste-water from manufacturing or

processing operations, provided that such residue has essentially the same characteristics as

residue removed during the treatment: of domestic sewage.

s. "Municipal solid waste" shall mean household waste and solid 'waste collected

from non-residential sources that is essentially the same as household waste. While the

composition of such wastes may vary considerably, municipal solid, waste generally is composed

of large volumes of non-hazardous substances (e.,g., yard waste, food waste, and glass) and can

contain small amounts of other wastes as typically may be accepted in RCRA Subtitle D

landfills.

t. '''Natural Resource Damages" shall mean damages for injury to, destruction of,

or loss of natural resources as defined in 42 U.S.C. § 101(16) and includes the costs of natural

resource damage assessment and restoration actions.

u. "NOAA" shall mean the National Oceanic and Atmospheric Administration of

the United States Department of Commerce, and any successor departments, agencies, or

instrumentalities of the United States.

v. '"Operable Unit 1" or "'Operable Unit 1 Source Control Remedy'" shall mean



all work that is to be performed to implement the Record of Decision for the First Operable

Unit-Source Control at the Site, signed by the Director of the Office of Site Remediation and

Restoration, EPA New England, on December 20, 1999. Operable Unit 1, the first operable unit

of a phased approach to cleanup of the Site, generally includes source control through

excavation, consolidation and capping of the waste, treatment of the landfill gas, institutional

controls, and monitoring and data collection which will inform the future decision regarding

management of the migration of contaminants to ground and surface waters, The Operable Unit

1 Source Control Remedy includes, without limitation, remedial design, remedial action, and

operation and maintenance of the remedy.

w, "Operation and Maintenance" or "O&M" shall mean all activities necessary

to implement the ROD after the Remedial Action has been constructed and determined to be

Operational and Functional in accordance with the Remedial Action Statement of Work,

including all activities required to maintain the effectiveness of the Operable Unit 1 Source

Control Remedy, which are to be performed in accordance with the Operation and Maintenance

Plan, Demonstration of Compliance Plan, and Long Term Monitoring Plan to be developed

pursuant to this Consent Decree and the Remedial Action Statement of Work attached as

Appendix F. Operation and Maintenance shall include groundwater monitoring, leachate

collection (if any), and landfill gas collection and monitoring after the response actions

constructed are deemed Operational and Functional by the State, with concurrence by EPA.

x. "Operational and Functional" shall have the meaning provided for under 40

C.F.R. § 300.435(0(2).

y. "Paragraph" shall mean a portion of this Consent Decree identified by an
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Arabic numeral or an upper or lower case letter.

z. "Parties"" shall mean the United States, the State, and Settling Defendants.

aa. "Past Response Costs'" shall mean all costs, including but not limited to direct

and indirect costs, that the United States has paid at or in connection with the Site through

September 30, 2000, plus accrued Interest: on all such costs through such date,

ab. "Performance Standards" shall mean the cleanup standards and other

measures of achievement of the goals of the Response Action set forth in the Record of Decision

and Section IV of the Remedial Design Scope of Work.

ac. "Plaintiffs" shall mean the United States and the State of Rhode Island.

ad. "RCRA" shall mean the Solid 'Waste Disposal Act, 42 U.S.C. § 6901,et seg.

(also known as the Resource Conservation and Recovery Act).

ae. "Record of Decision" or "ROD" shall mean the Operable Unit 1 Record of

Decision for the Rose Hill Regional Landfill Superfund Site signed, by EPA on December 20,

1999.

af. "Reimbursable Costs," for purposes of Section XVII of the Consent Decree,

shall mean costs incurred by the State for performance of Operable Unit 1, including (1) all third

party costs for design, construction, oversight, materials and other Site Work; and (2) RIDEM

staff time, including payroll and fringe benefits, plus a markup at the indirect rate applied to State

costs that is agreed to between EPA and the State in cooperative agreements under CERCLA.

Reimbursable Costs do not include (i) any costs paid for or reimbursed by the United States; (ii)

any other indirect: costs the State may incur or pay;(ii i) any past costs; or (iv)Natural Resource

Damages. For purposes of the definition of "Reimbursable Costs," the term "third party" refers



to all persons, including but not limited to contractors hired by the State, other than the parties to

this Consent Decree.

ag. "Remedial Action" shall mean those activities, except: for Remedial Design

and Operation and. Maintenance, to be undertaken to implement: the ROD, which are to be

performed in accordance with the final plans and specifications developed during the Remedial

Design, the Remedial Action Statement of Work ("RA SOW")attached hereto as Appendix F,

and the Remedial Action Work Plans developed thereunder. Remedial Action shall include

groundwater monitoring, leachate collection, and gas collection and monitoring until the

response actions constructed are determined to be Operational and Functional.

ah. "Remedial Action Work Plan" shall mean the document developed pursuant

to Paragraph 19 of this Consent: Decree and the Remedial Action Statement of Work, and any

amendments thereto.

ai. "Remedial Design" shall mean those activities to be undertaken to develop

the final plans and specifications for the Remedial Action specified in the ROD,which are to be

performed pursuant to the Remedial Design Work Plan under the terms and.conditions of the

Rose Hill Regional Landfill Cooperative Agreement attached hereto as Appendix E, including its

remedial design Scope of Work ("Remedial Design Scope of Work" or "RD SOW"). The

Remedial Design shall include groundwater monitoring during the Remedial Design.

aj. "Remedial Design Work Plan" shall mean the document developed pursuant

to Paragraph 15 of this Consent Decree and the Remedial Design Scope of Work.

ak. "Response Action" shall mean those actions implemented or to be

implemented pursuant to CERCLA at the Rose Hill Regional Landfill Superfund Site under the
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first operable unit Record of Decision for the Rose Hill Regional Landfill Superfund Site signed

on December 20, 1999.

al. "RIDEM" shall mean the Rhode Island Department of Environmental

Management, and any successor agencies, departments, or instrumentalities of the State of Rhode

Island.

am. "Rose Hill Regional Landfill Special Account" shall mean the special

account established at the Site by EPA pursuant: to Section 122(b)(3) of CERCLA, 42 U.S.C.

§9622(b)(3), and this Consent Decree.

an. "Section" shall mean a portion of this Consent Decree identified by a Roman

numeral .-

ao. "Settling Defendants" shall mean the Town of South Kingstown, Rhode

Island and the Town of Narragansett, Rhode Island and are listed on Appendix A.

ap. "State Natural Resources Trustee"' shall mean the Director of RIDEM, or his

or her designee.

aq. "Site" shall mean the Rose Hill Regional Landfill Superfund Site,

encompassing approximately 70 acres, bordered by Rose Hill Road on the west, the Saugatucket

River on the east, and residential private property to the north and south in the Town of South

Kingstown, Washington County, State of Rhode Island, and generally shown on the map

included in Appendix B.

ar. "State" shall mean the State of Rhode Island and Providence Plantations.

as. "State Future Response Costs" shall mean all costs, including but not limited

to direct and indirect costs that the State incurs and pays at or in connection with the Site after
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September 30, 2000, for response actions for Operable Unit 1, but State Future Response Costs

do not include amounts paid or reimbursed to the State by EPA.

at. "United States" shall mean the United States of America, including its

departments, agencies and instrumentalities.

au. "Waste Material" shall mean (1) any '"hazardous substance" under Section

101(14) of CERCLA, 42 U.S.C, § 9601(14); (2) any pollutant or contaminant under Section

101(33), 42 U.S.C, § 9601(33); (3) any "solid waste'" under Section 1004(27) of RCRA, 42

U.S.C. § 6903(27); and (4) any "hazardous material" under Rhode Island General Laws, Chapter

23, Section 19.14-3.

av. '"Work1'1 shall mean all work required to implement the Operable Unit 1

Source Control Remedy, including remedial design, remedial action, and operation and

maintenance activities.

v. SIAHMENTOLPURPQSE
4. By entering into this Consent Decree, the mutual objective of the Parties is to provide

for the implementation of the Operable Unit 1 Source Control Remedy and to resolve certain

claims of the United States and the State against Settling Defendants, as outlined in the Covenant

Not to Sue by Plaintiffs, by allowing Settling Defendants to make an up-front cash payment and a

commitment to make future payments and provide in-kind services, as provided in Sections VI,

VII, IX, X, XVI and XVII herein, to address their liability for Past Response Costs, Future

Response Costs, State Future Response Costs, Additional U.S. RD/RA Response Costs, and

Natural Resource Damages, subject to the reservations of rights included in Section XX

(Reservation of Rights by Plaintiffs).
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vi. ESCEQSLQBLIGAHQNS
5. a. Prior to or within ten (10) business days after their signing of this Decree,

Settling Defendants shall establish an escrow account (the Escrow) bearing interest on

commercially reasonable terms in a federally chartered bank in Massachusetts, Rhode Island, or

New York with assets of over $100 million (the Escrow Agent), and Settling Defendants shall

cause to be paid into the Escrow the amount of $ 4,000,000, plus Interest at a rate of 3.35 percent

on 54,000,000 between March 31, 2002 and the date of payment into the Escrow. The Escrow

Agreement between Settling Defendants and the Escrow Agent: shall provide that the Escrow

Agent shall submit to the jurisdiction and venue of the United States District Court for the

District of Rhode Island in connection with any litigation relating to the Escrow or the Escrow

agreement, A copy of the Escrow Agreement is attached as Appendix C. Settling Defendants

shall provide written notification to EPA and DOJ of the creation and funding of the Escrow

within seven days after the payment has been made at the addresses listed in Section XXVI

(Notices and Submissions).

b. All funds paid into the Escrow by Settling Defendants shall remain in the

Escrow and may not be withdrawn by any person, except to make the payments required by

Paragraph 6 or unless one of the following events occurs: (1) the United States or the State of

Rhode Island withdraws its consent to entry of the Decree after the Decree has been lodged,

pursuant to Paragraph 96; or (2) a final judicial determination is made that the Decree will not be

approved and entered, If any of (1), (2) or (3) above occurs, all sums in the Escrow shall be

returned to Settling Defendants. Any risk of loss of funds paid into Escrow shall be bonne by

Settling Defendants.
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c. All interest: accrued in the Escrow shall be paid to Plaintiff United States in

accordance with Paragraph 6 at the time the principal payments under those paragraphs are made.

Settling Defendants will be responsible for all fees, taxes, costs and charges of the Escrow, and

those amounts will not be deducted from the principal or accrued interest of the escrow account

to Plaintiff United States.

VII. EMMEMJM^^

6, a. Within ten (10) business days after receipt of notice of Final Approval of the

Consent Decree, Settling Defendants shall cause the full amount paid, into the Escrow under

Paragraph 5 and all accrued interest thereon through the date of payment to be disbursed from the

Escrow to the Rose Hill Regional Landfill Special Account within the EPA Hazardous Substance

Supertund for Past Response Costs and Future Response Costs.

b. Payment of the amount required to be disbursed under Paragraph 6.a.shall be

made by FedWire Electronic Funds Transfer ("EFT") to the U.S.Department: of Justice account

in accordance with current EFT procedures, referencing USAO File Number 2002VOO176, EPA

New England Region and Site Spill ID Number 10A5, and DOJ Case Number 90-11-3-06627.

Payment shall be made in accordance with instructions provided, to Settling Defendants by the

Financial Litigation Unit of the U.S. Attorney's Office in the District of Rhode Island, following

lodging of the Consent: Decree. Any payments received by the Department of Justice after 4:00

p.m. Eastern Time (Standard or Daylight Savings Time, as applicable) shall be credited on the

next business day,

c. At the time of payment, Settling Defendants shall send notice that payment has

been made to EPA and DOJ in accordance with Section XXVI (Notices and Submissions).
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7. The total amount to be paid pursuant to Paragraph 6 shall be deposited in the Rose Hill

Regional Landfill Special Account within the EPA Hazardous Substance Superfimd to be

retained and used to conduct: or finance response actions at or in connection with the Site, or to

be transferred by EPA to the EPA Hazardous Substance Superfund.

8- BtffiTi^nlM Settling Defendants shall

reimburse the EPA for 30% of any Additional U.S. RD/RA Response Costs incurred not

inconsistent with the National Contingency Plan, If Additional U.S. RD/RA Response Costs are

incurred, EPA will send Settling Defendants one or more bills requiring payment of Settling

Defendants' percentage, accompanied by an EPA-prepared cost: summary, 'which includes direct

and indirect costs incurred by EPA and its contractors. Settling Defendants shall make all

payments 'within 30 days of receipt of each bill requiring payment, except as otherwise provided

in Paragraph 9 (Resolution of Disputes Concerning Payment of Portion of Additional U.S.

Response Costs). Payment to EPA shall be made by Settling Defendants by certified check or

checks or cashiers' check or checks payable to "EPA Hazardous Substance Superfund." The

check, or a letter accompanying the check, shall reference the name and address of the party(ies)

making payment, Rose Hill Regional Landfill Superfund. Site, EPA New England Region and

Site Spill ID Number 10A5, USAO File Number 2002V00176, and DOJ Case Number 90-11-3

06627, and shall be sent to:

Region 1
U.S. Environmental Protection Agency
Attn: Hazardous Substance Superfund Accounting
P.O. Box 360197M
Pittsburgh, PA 15251

At the time of each payment to EPA, Settling Defendants shall send notice that such payment has

15
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been made to EPA and DO.)' in accordance: with Section XXVI (Notices and Submissions).

Payment(s) to EPA pursuant to this Paragraph shall be deposited in the Rose Hill Regional

Landfill Special Account within the EPA Hazardous Substance Superfund to be retained and

used to conduct or finance response actions at or in connection with the Site, or to be transferred

by EPA to the EPA Hazardous Substance Superfund.

9. Bej3rg»l;iJ.ti(:^

Costs,.

a. ]Js^_oXDis2ute_ResoluliQn. The dispute resolution procedures set forth in this

Paragraph shall be the exclusive mechanism for resolving disputes regarding Settling Defendants'

obligation to reimburse EPA for 30% of Additional U.S. RD/RA Response Costs. The dispute

resolution procedures in this Paragraph are limited to disputes regarding recovery of Additional

U.S. RD/RA Response Costs.

b. Standard. Settling Defendants may only contest payment of Additional U.S.

RD/RA Response Costs if they determine that EPA has made an accounting error, or if they

allege that a cost item that is included represents costs that are inconsistent: with the National

Contingency Plan.

c. Notice. Any objection to the payment of Additional U.S. RD/RA Response

Costs shall be made in writing by Settling Defendants within 30 days of receipt of the bill

requiring the payment and must be sent to EPA and DOJ pursuant to Section XXVI (Notices and

Submissions). Any such objection (hereinafter referred to as the "Notice of Objection") shall

specifically identify the contested Additional U.S. RD/RA Response Costs and the basis for

objection,
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d. PaynienLofUndisEuted_AniQiHits. In the event of an objection to some but not

all Additional U.S. RD/RA Response Costs billed, Settling Defendants shall, within 30 (lays of

receipt: of the bill requiring payment, pay all uncontested amounts to EPA in accordance with the

instructions in Paragraph 8.

e. Ejcjx>wjfjDiiI)isg)uiejLAriigjmts. 'Within 30 days of receipt of the bill requiring

payment, Settling Defendants shall establish an interest-bearing escrow account in a federally

chartered bank in Rhode Island, Massachusetts, or New York with assets of over $100 million,

bearing interest at a commercially reasonable rate, and remit to that escrow account funds

equivalent to the amount of the contested portion of the Additional U.S.RD/RA Response

Costsbilled. Settling Defendants shall send to EPA and DOJ a copy of the correspondence that

establishes and funds the escrow account, including, but not limited to, information containing

the identity of the bank and bank account under which the escrow account is established as well

as a bank statement showing the initial balance of the escrow account.

f

i. Any dispute with respect to Additional U.S.RD/RA Response Costs

shall in the first instance be the subject of informal negotiations between EPA and Settling

Defendants. The period for informal negotiations shall not exceed 20 days from EPA's receipt of

the Notice of Objection, unless such time limit is modified by written agreement of EPA and

Settling Defendants. If the dispute is resolved, by informal negotiations, the agreement shall be

reduced to 'writing, which, upon signature by EPA and Settling Defendants, shall be incorporated

into and become an enforceable part of this Consent Decree. Within 10 days of the execution of

the agreement, Settling Defendants shall pay to EPA from the escrow account any amount owed
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to EPA pursuant to the written agreement, plus all interest on such amount that has accrued

between the date that payment was due under Paragraph 8 (Payment of Portion of U.S.

Additional Response Costs) through the date of payment.

g-

i- Initiation. If the dispute as to Additional U.S. RD/RA Response Costs

is not resolved by informal dispute resolution, the position advanced by EPA shall be considered

binding unless Settling Defendants, within 10 days after the conclusion of the informal dispute

resolution period, commence formal dispute resolution by serving on the United, States a Notice

of Formal Dispute Resolution along with a written Statement of Position on the matter in dispute,

which shall include, but not be limited to, any factual data, analysis or opinion supporting that

position and any supporting documentation relied upon by Settling Defendants.

ii. Within 30 days after receipt of Settling Defendants Statement of

Position, EPA shall serve on Settling Defendants its Statement of Position, including but not

limited to, any factual data, analysis, or opinion supporting that position and all supporting

documentation relied upon by EPA. Within 10 days after receipt of EPA1 s Statement of Position,

Settling Defendants may submit a Reply.

i i i - A^niii]islrativejt.ecord. Formal dispute resolution for disputes

pertaining to payment of Additional U.S. RD/RA. Response Costs shall be on the administrative

record. EPA shall maintain an administrative record of the dispute, which shall include the

disputed bill and cost summary sent by EPA to Settling Defendants; the Notice of Objection

served by Settling; Defendants, the Notice of Formal Dispute Resolution, the Statements of

Position, including supporting documentation, and Settling Defendants' Reply, if any, submitted
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pursuant to this Paragraph.

iv. Fjnal_DecjsiQn. The Director of the Office of Site Remediation and

Restoration, EPA New England Region, will issue a final administrative decision resolving the

dispute based upon the administrative record. This decision shall be binding upon Settling

Defendants, subject: only to the right to seek judicial review pursuant to Subparagraph 9.h. below.

h. Jjidi^iilJLi^^

i. Any administrative decision made by EP.A in regard to Additional U.S.

RD/RA Response Costs, shall be reviewable by this Court., provided that a motion for judicial

review of the decision is filed by Settling Defendants with the Court and then served on all

Parties within 10 days of receipt of EPA's decision, The motion shall include a description of

the matter in dispute, the efforts made by the parties to resolve it, and the relief requested. The

United States may file a response to Settling Defendants' motion.

ii. In proceeding on any dispute governed by this Paragraph, Settling

Defendants shall have the burden of demonstrating that the decision of the Director of the Office

Site Restoration and Remediation, EPA New England Region was arbitrary and capricious or

otherwise not in accordance with law. Judicial review of EPA's decision shall be on the

administrative record compiled pursuant to Subparagraph 9,,g.i:ii.

in. If EPA prevails in the dispute, within 5 days of resolution of the

dispute, Settling Defendants shall pay the amount due under the final decision plus all interest

that has accrued between the date the payment was initially due under Paragraph 8 (Payment of

Portion of Additional Response Costs) through the date of payment. Payment shall be made

from the escrow account in accordance with the instructions in Paragraph 8. Any amounts
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remaining in the escrow account after payment to EPA shall be disbursed to Settling Defendants.

iv. The invocation of formal dispute resolution procedures under this

Section shall not extend, postpone or affect in any way any obligation of Settling Defendants not

directly in dispute, unless EPA or the Court agrees otherwise.

VIII.

10. Subject to the terms and conditions set forth in this Section, EPA agrees to make the

funds in the Rose Hill Regional Landfill Special Account available for disbursement to the State

for performance of Remedial Action activities under this Consent Decree, EPA shall disburse

such funds to the State in accordance with the procedures and milestones for phased

disbursement set forth in this Section.

. Disbursements to the State from the Rose Hill Regional

Landfill Special Account shall be made in accordance with 40 C.F.R. Chapter 1, Subchapter B,

through the federally established Automated Standard Application for Payments (ASAP) system,

in accordance with the requirements and policies governing that program. In addition, the State

agrees to the following conditions:

i. The State shall submit an Interim Financial Status Report annually

within 30 days of the close of the State's fiscal year. A final Financial Status Report shall be

submitted no later than 90 days after the completion of the Remedial Action.

ii. Cash draw downs shall be made only as actually needed for

disbursements to perform the Remedial Action activities for Operable Unit One and shall be

made by site and action code, as applicable. Over the course of a year, such cash draw downs
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shall amount to approximately fifty percent of the costs of such activities,

iii, The State shall provide timely reporting of cash disbursements and

balances as required by the EPA Automated Clearinghouse (ACH) User's Manual.

iv. The State will impose the same standards of time and reporting on

contractors and subcontractors performing the Work as is required of the State under this

paragraph..

v. In the event of any dispute between the EPA. and the State as to the

amount to be disbursed, from the Rose Hill. Regional Landfill Special Account for any

reimbursement request by the State, the dispute shall be resolved in accordance with Section XV,

b. BaJaric^jOEeciaLA^c^uiitJiinds. If any funds remain in the Rose Hill

Regional Landfill Special Account after the Remedial Action activities are constructed and.

determined to be Operational and Functional, EPA may transfer such funds to the Hazardous

Substance Superfund. Any such transfer shall not be subject to challenge pursuant to the dispute

resolution provisions of this Consent Decree or in any other forum.

IX. EEMJi^^

1 1. a. Within ten (10) business days of notice of the Final Approval of the Consent

.Decree, Settling Defendants shall make a payment of $1 17,000 to NOAA. for the purpose of funding '

the implementation and monitoring offish passage restoration projects on the Saugatucket River, a

payment of $5,000 to NOAA for reimbursement of past NOAA natural resource damage assessment

costs, and a payment of 53,000 to DOI for reimbursement of past DOI natural resource damage

assessment costs.

b. The payments of $11 7,000 and $5,000, for a total payment of $ 122,000, to NOAA
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shall be made by certified check, payable to DOC/NOAA/NOS/OR&R, accompanied by a letter

stating that the payment: is for NOAA CPRD, Rose Hill case, and sent to: Kathy Salter, NOAA.

DARRF Manager, NOAA/NOS/OR&R, 1305 East West Highway, Building #4, Silver Spring, ME)

20910. Settling Defendants shall send notice that such payment has been made to the persons listed

in Section XXVI (Notices and Submissions) for NOAA, DOI, and DOJ, with a copy of the check,

c. The payment of $3,000 to DOI shall be made by FedWire Electronics Funds

Transfer to the U.S. Department of Justice account in accordance with electronic funds transfer

procedures, referencing U.S.A.O. file number 2002VOO176, DOJ case number 90-11-2-06627, and

NRDAR Account Number 1.4X51.98, in accordance with instructions provided to Settling Defendants

by the Financial Litigation Unit of the U.S. Attorney's Office in the District of Rhode Island following

lodging of the Consent Decree. Any payments received by the Department of Justice after 4:00 p.m.

Eastern Time (Standard or Daylight: Savings Time, as applicable) shall, be credited on the next

business day. Settling Defendants shall send notice that such payment has been made to the persons

listed in Section XXVI (Notices and Submissions) for DOI, NOAA, and DOJ. Notice to DOI that

such payment: has been made shall also be sent to: Bruce Nesslage, Restoration Fund Manager, DOI

NRDAR Program, Mail Stop 4449, 1849 C St. NW, Washington, D..C. 20240 and shall reference

Accounting Number 14X5198 (NRDAR) and state that the payment is for reimbursement of past

natural resource damage assessment costs with respect to the Rose Hill Regional Landfill Site,

situated in the Town of South Kingstown, R.I. and is being paid by the Town of South Kingstown,

R.L, and the Town of Narragansett, R.I.

x. ;SI:AI:]!L!MÎ
12. As settlement of the State's claims for Natural Resource Damages caused by the release
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or threatened release of hazardous substances at the Rose Hill Regional Landfill Superfund Site and

pursuant to the State's authority under R.I.G.L. Chapter 23-19.1 and 23-19.14-6, the Settling

Defendants shall repair or reconstruct two darns in South Kingstown, Rhode Island as set forth below:

a. On or before December 31, 2003, the Settling Defendants shall complete the repair or

replacement of the Indian Run Reservoir Darn in South Kingstown, Rhode Island.

b. The repair or replacement of the Indian Run Reservoir Dam shall be completed in

accordance with the design plans that were reviewed by the RIDEM Office of Water Resources,

Insignificant Alteration Permit No, 01-0197, in September 2001,

c. On or before December 31, 2006, the Settling Defendants shall complete the repair or

replacement of the Asa Pond Dam in South Kingstown, Rhode Island.

cl. The repair or replacement of the Asa Pond Darn shall be completed in accordance with the

design plans that were reviewed by the RIDEM Office of Water Resources, Insignificant Alteration

Permit No. 01-0198, in September 2001.

The estimated cost of the Indian Finn Reservoir Darn project is 5298,000 for construction, permitting

and engineering. The estimated cost: of the Asa Pond Dam project is 5417,000 for construction,

permitting and engineering.

XL PI£FQR!y!MCE_QFJ2iE_QPER^

13. The State agrees that it will assume the lead responsibility for performance of the

Remedial Design and the Remedial Action for Operable Unit 1 and will assure performance of the

Operation and Maintenance actions for Operable Unit 1. The State also agrees to oversee the Work to
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be Performed by Settling Defendants pursuant to Section XVI of this Consent Decree.

RemediaLDesigiii

14. The State has assumed the lead responsibility for development of the Remedial Design, in

accordance with a Cooperative Agreement: dated September 25, 2001 by and between the State and

EPA (the"Cooperative Agreement"), a copy of which is attached hereto as Appendix E and

incorporated herein by reference. In accordance therewith, the State has selected a Supervising

Contractor. The State shall perform the Remedial Design in accordance with the ROD, the

Cooperative Agreement, including the Remedial Design Scope of Work (the "RD SOW'") attached to

and incorporated in the Cooperative Agreement, and the Remedial Design Work Plan developed in

accordance therewith. Within seven (7) days after the date of lodging of this Consent: Decree, the

State shall advertise, or have advertised, for a formal response to a Request for Proposal ("RFP") for

selecting a Design Contractor to implement the Remedial Design. Within 120 days after the date of

lodging of this Consent Decree, after reasonable opportunity for EPA review and comment, the State

shall select or have selected a Design Contractor to conduct the Remedial Design.

15. Within 45 days after the State's selection of a Design Contractor, the State, through its

Design Contractor, shall submit to EPA and RIDEM a work plan for the design of the Remedial

Action at the Site ("•Remedial Design Work Plan" or "RD Work Plan"). The Remedial Design Work

Plan shall provide for design of the remedy set forth in the ROD, in accordance with the Remedial

Design SOW attached in Appendix E and for achievement: of the Performance Standards and all other

requirements set forth in the ROD, this Consent Decree and the Remedial Design SOW. Upon its

approval or modification by RIDEM, after reasonable opportunity for review and comment by EPA,

the Remedial Design Work Plan shall be incorporated into and become enforceable under this

24



Consent Decree. Within 45 days after the State's selection of a Remedial Design Contractor, the

State, through its Remedial Design Contractor, shall submit to EPA and RID EM a Health and Safely

Plan for field design activities which conforms to the applicable Occupational Safety and Health

Administration and EPA requirements including, but not limited to, 29 C.F.R. § 1910.120.

16. The Remedial Design Work Plan shall include plans and schedules for implementation of

all remedial design and pre-design tasks identified in the Remedial Design SOW, including, but not

limited to, plans and schedules for completion of the following items: (1) design sampling and

analysis plan (including, but not limited to, a Remedial Design Quality Assurance Project Plan (RD

QAPP) in accordance with Section XII (Quality Assurance, Sampling and Data Analysis)); (2) a

Construction Quality Assurance Plan; (3) a Pre-design Work Plan; (4) a preliminary design submittal;

(5) an intermediate (30%) design submittal; (6) a pre-fmal (90%) submittal, and (7) a final (100%)

design submittal; and may also include a treatability study. These plans and design submittals shall

be subject: to approval or modification by RIDEM, after review and comment by EPA. The 100%

Remedial Design shall also be subject to concurrence by EPA.

17. In accordance with the Cooperative Agreement, upon approval or modification of the

Remedial Design Work Plan by RIDEM, after a reasonable opportunity for review and comment by

EPA, and after submittal by the Remedial Design Contractor of the Health and Safety Plan for all

field activities to EPA and RIDEM, the State shall implement the Remedial Design Work Plan. The

State, through its Remedial Design Contractor, shall submit to EPA and the RIDEM Project

Coordinator all plans, submittals and other deliverables required under the approved Remedial Design

Work Plan in accordance with the approved schedule.
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RemediaLAction.

18. The State shall perform the Remedial Action in accordance with the ROD, the approved

100% Remedial Design, and. the Remedial Action Statement of Work (the "RA SOW") attached to

this Consent Decree as Appendix F and incorporated herein by reference, and in accordance with the

Remedial Action 'Work Plan developed in accordance therewith. Within 30 days after completion of

the 90% Remedial Design, the State shall select a Supervising Contractor for the Remedial Action,

after a reasonable opportunity for EPA review and comment and concurrence, Within 15 days after

approval of the 100% Remedial Design, the State shall advertise, or have advertised, for a formal

response to a Request for Proposal ('"RFP") for selecting a Construction Contractor to implement the

Remedial Action. Within 100 days after approval of the 100% Remedial Design, the State shall

select a Construction Contractor to implement the Remedial Action, after reasonable opportunity for

EPA review and. comment and concurrence, Within 135 days after approval of the 100% Remedial

Design, the State shall commence performance of the Remedial Action.

19. Within 135 days after the State's approval or modification of the final design submittal,

the State, through its Construction Contractor, shall submit to EPA and RID EM a work plan for the

performance of the Remedial Action at the Site ("Remedial Action Work Plan"). The Remedial

Action Work Plan shall provide for construction and implementation of the remedy set forth in the

ROD and achievement of the Performance Standards, in accordance with this Consent Decree, the

ROD, the Remedial Action SOW, and, the design plans and specifications developed in accordance

with the Remedial Design Work Plan and approved by the State. Upon its approval or modification

by the State, after reasonable opportunity for EPA review and comment, the Remedial Action Work

Plan shall be incorporated, into and become enforceable under this Consent: Decree. At the same time
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as the Remedial Action Work Plan is submitted, the State, through its Construction Contractor, shall

submit to EPA and RIDEM a Health and Safety Plan for field activities required by the Remedial

Action Work Plan which conforms to the applicable Occupational Safety and. Health Administration

and EPA requirements including, but not limited to, 29 C.F.R. § 1910.120.

20. The Remedial Action Work Plan shall include the following: (1) schedule for completion

of the Remedial Action; (2) schedule for developing and submitting other required Remedial Action

plans; (3) groundwater monitoring plan; (4) methods for satisfying permitting requirements;

(5) methodology for implementation of the Operation and Maintenance Plan; (6) methodology for

implementation of the Contingency Plan; (7) tentative formulation of the Remedial Action team;

(8) construction quality control plan (by constructor); and (9) procedures and plans for the

decontamination of equipment and the disposal of contaminated materials. The Remedial Action

Work Plan also shall include the methodology for implementation of the Construction Quality

Assurance Plan and a schedule for implementation of all Remedial Action tasks identified in the final

design submittal and shall identify the initial formulation of the States's Remedial Action Project

Team.

21. Upon approval of the Remedial Action Work Plan by the RIDEM, after a reasonable

opportunity for EPA review and comment, the State shall implement the activities required under the

Remedial Action Work Plan in accordance with the approved schedule. The State, through its

Construction Contractor, shall submit to EPA and RIDEM all plans, submittals, or other deliverables

required under the approved. Remedial Action Work Plan in accordance with the approved schedule.

22. Following completion of construction of Remedial Action components, the State shall

implement the OU1 Operation and Maintenance activities, through its personnel and/or contractors



and/or by arrangement with Settling Defendants, in accordance with the ROD and the Operation and

Maintenance Plan developed in accordance with the RA SOW.

23, The State shall continue to implement the Operable Unit 1 Source Control Remedy until

the Performance Standards are achieved and for so long thereafter as is otherwise required under this

Consent Decree.

24. The State shall be responsible for 50% of the total cost of the OU1 Source Control

Remedy, as set forth in the Record of Decision, until such time that the Remedy is determined to be

"'Operational and Functional" by the EPA and the State. The State shall receive reimbursement of

30% of such costs, in monetary payments and/or as in-kind services from Settling Defendants in

accordance with Section XVII of this Consent Decree,

25. The State shall, be responsible for 100% of the cost: of the Operation and Maintenance of

the implemented Remedial Action for the Expected Life of the Remedial Action and assure the

implementation of the Operation and Maintenance activities. The State shall receive reimbursement

of 30% of O&M costs, in monetary payments and/or as in-kind services, from Settling Defendants in

accordance with Section XVII of this Consent Decree.

26. During the implementation of the Operable Unit 1 Source Control Remedy, the State and,

as to any work they perform pursuant to Section XVI of this Consent Decree, Settling Defendants

shall satisfy applicable Federal, State, and local requirements necessary for implementing activities

addressed in this Consent Decree, in conformance with 40 C.F.R. § 35.6105, including the

requirements specified in Section XII (Quality Assurance, Sampling, and Data Analysis) and within

this Paragraph. The State and, as to any work they perform pursuant to Section XVI of this Consent
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Decree, Settling Defendants shall also comply with all applicable and relevant and appropriate

requirements of all Federal and State environmental laws, as set forth in the ROD and the RD SOW

and RA SOW. The State shall post: a sign at the Site that will include appropriate contacts for

obtaining information on activities being conducted at the Site and for reporting suspected criminal

activities. The State shall ensure that the Site is properly posted and secured throughout the duration

of the Operable Unit 1 work. The State shall assure that, before field work is started, its contractors

develop site-specific health and safety plan(s) in accordance with OSHA 29 C.F.R. 1910.120, which

shall be submitted to EPA. for review and concurrence. The State, in coordination with Settling

Defendants, shall develop a re-use plan and assessment as further described in Appendix H to this

Consent Decree.

27. It shall: be the sole responsibility of the State to secure any necessary Federal, State and

local permits pertaining to off-Site treatment, storage, or disposition of hazardous substances from the

Site or any other permits that are necessary to complete satisfactorily the Response Action described

in the ROD and the RD SOW and RA SOW, except it shall also be the responsibility of Settling

Defendants to assure that the State is provided with any such permits that are 'within their control. If

the State acquires property rights or participation therein related to this Site or Consent Decree, the

State assures that the requirements of the Uniform Relocation Assistance and Real Property

Acquisition Policies Act of 1970, 42 U.S.C, section 4601-4655, and the EPA regulation promulgated

thereunder, 49 C.F.R. Part 24, if applicable,, shall be observed. No property acquisitions shall be

made by the State in relation to the Site response actions without prior EPA concurrence.

28. If the Remedial Design, the Remedial Action, or Operation and Maintenance results in

any off-site storage, destruction, treatment, or disposal of hazardous waste, in accordance with
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CERCLA §§ 104(c)(3)(B) and 121(d)(3) and 40 C.F.R, § 300.510(d), the State hereby provides its

assurance on the availability of a hazardous waste disposal facility that is in compliance with

CERCLA § 121(d)(3) and is acceptable to EPA.

29. By entering into this Consent Decree, the State hereby assures EPA of the availability of

hazardous waste treatment or disposal facilities within and/or outside the State that comply with

Subtitle C of the Solid Waste Disposal Act and that have adequate capacity for the destruction,

treatment, or secure disposition of all hazardous wastes generated, within the State during the 20-year

period following the date of this Consent Decree, pursuant to CERCLA §§ 104(c)(3) and (c)(9), 42

U.S.C. §§ 9604(c)(3) and (c)(9), and 40 C.F.R. § 300.510(e).

30. a. Prior to any off-Site shipment of Waste Material from the Site to an out-of-state waste

management: facility, the State, through its personnel, through its contractors, and/or through Settling

Defendants for applicable work performed pursuant to Section XVI of this Consent Decree, shall

provide written notification to the appropriate state environmental official in the receiving facility's

state and to the EPA Project: Manager of such shipment: of Waste Material. However, this notification

requirement shall not apply to any off-Site shipments when the total volume of all such shipments

will not exceed 10 cubic yards,

(1) The State shall include in the written notification the following

information, where available: (1) the name and location of the facility to which the Waste Material is

to be shipped; (2) the type and quantity of the Waste Material to be shipped; (3) the expected schedule

for the shipment of the Waste Material; and (4) the method of transportation. The State shall notify

the state in which the planned receiving facility is located of major changes in the shipment plan, such

as a decision to ship the Waste Material to another facility within the same state, or to a facility in
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another state.

(2) The identity of the receiving facility and state will be determined by

the State following the award of the contract for Remedial Action construction, The State shall

provide the information required by this Paragraph 30.aas soon as practicable after the award of the

contract and before the Waste Material is actually shipped.

b. Before shipping any hazardous substances, pollutants, or contaminants from the

Site to an off-site location, the State shall obtain EPA's certification that the proposed receiving

facility is operating in compliance with the requirements of CERCLA Section 121(d)(3) and 40

C.F.R. 300.440. The State shall only send hazardous substances, pollutants, or contaminants from the

Site to an off-site facility that complies with the requirements of the statutory provision and

regulations cited in the preceding sentence.

31. The EPA and the State anticipate that hazardous substances may have to be stored on-site

prior to ultimate treatment or disposal of these hazardous substances. The costs of such storage

during the period of Operation and Maintenance (e..g., security, monitoring and analysis, etc.) shall be

paid by the State.

32. In accordance with Section XXIII of this Consent Decree, Settling Defendants shall

provide to the State and EPA and their representatives and contractors access, including all

right(s)-of-way and easenient(s), to property owned or controlled, by any of the Settling Defendants

and to the property known as the "Frisella property," necessary to complete the response actions.

Settling Defendants shall use best efforts to acquire title to the "Frisella property," which is described

in Appendix I, attached hereto and incorporated herein by reference. To the extent such access is not

provided to the State and EPA by Settling Defendants, the State shall assist Settling Defendants to
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obtain such access. Any easement or other property acquisition shall comply with provisions of 49

CFR Part 24. Access to the Site by EPA and State employees, or their assigns, shall be granted at all

reasonable times.

33. In performing the Site remedy, the State agrees to allow Settling Defendants to review and

comment on any of the State's remedial design and remedial action submittals. The State shall in

good faith consider and,when the State and EPA determines reasonable and consistent with the

requirements of the ROD, Consent Decree, the RD SOW, the RA SOW, and. work plans developed

thereunder, the State may incorporate Settling Defendants' comments and suggestions into the various

decisions the State makes in the RD/RA process. To the extent permitted under State purchasing

guidelines, the State will specifically consider input from Settling Defendants in the selection of all

outside contractors.

XII.

34. a. The State shall comply with quality assurance requirements described in 40 CFR

3 1 .45. Any other quality assurance plans required shall be submitted to EPA before the applicable

field work. The State has developed and shall implement an ongoing quality system (quality

assurance program), The State has documented this quality system in a Quality Management Plan

(QMP) in accordance with "EPARequirements for Quality Management Plans'" (QA/R-2, 11-99),

which has been approved by EPA.

b. The State, through its personnel, through its contractors, and/or through Settling;

Defendants for applicable work performed pursuant to Section XVI of this Consent Decree, shall use

quality assurance, quality control, and chain of custody procedures for all treatability, design,

compliance and monitoring samples in accordance with "EPA Requirements for Quality Assurance
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Project Plans (QA/R5)" (EPA/240/B-01/003, March 2001), "Guidance for Quality Assurance Project

Plans (QA/G-5)" (EPA/600/R-98/018, February 1998), and subsequent amendments to such

guidelines upon notification by EPA to the State of such amendment. Amended guidelines shall

apply only to procedures conducted after such notification.

c. Forty-five days prior to the commencement of any monitoring project under this

Consent Decree, the State, through its personnel, through its contractors, and/or through Settling

Defendants for applicable work performed pursuant to Section XVI of this Consent Decree, shall

submit to EPA, at the address stated in Section XXVI (Notices and Submissions), with a copy to the

Regional Quality Assurance Manager, U.S. Environmental Protection Agency, 11 Technology Drive,

North Chelmsford, MA 01863-2431, for review and corr merit, a Quality Assurance Project Plan

("Q'APP") that is consistent with the Remedial Design and Remedial Action SOWs, the NCP, and

applicable guidance documents.

d. If relevant to the proceeding, the Parties agree that validated sampling data

generated in accordance with the QAPP(s) and reviewed and approved by EPA shall be admissible as

evidence, without objection, in any proceeding under this Decree.

e. The State shall ensure that EPA personnel and their authorized representatives are

allowed access at reasonable times to all laboratories utilized, by the State, through its personnel,

through its contractors, and/or through Settling Defendants for applicable work performed pursuant to

Section XVI of this Consent Decree, in implementing this Consent Decree. In addition, the State,

through its personnel, through its contractors, and/or through Settling Defendants for applicable work

performed pursuant to Section XVI of this Consent Decree, shall ensure that such laboratories shall

analyze all samples submitted by EPA pursuant to the QAPP for quality assurance monitoring.
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35. a, The State, through its personnel, through its contractors, and/or through Settling

Defendants for applicable work performed pursuant to Section XVI of this Consent: Decree, shall

insure that the laboratories they utilize for the analysis of samples taken pursuant to this Decree

perform all analyses according to accepted EPA methods and the Region I, EPA-New England

Compendium of Quality Assurance Project Plan Requirements and Guidance, October 1999, and the

national QAPP requirements specified in "EPARequirements for Quality Assurance Project Plans for

Environmental Data Operations'", EPA QA/R-5, October 1998, or most recent revision, and the "EPA

Quality Manual for Environmental Programs", 5360, July 1998. Accepted EPA methods consist of

those methods which are documented in the "Contract Lab Program Statement of Work for Inorganic

Analysis'" and the "Contract Lab Program Statement of'Work for Organic Analysis," dated February

1988, and any amendments made thereto during the course of the implementation of this Decree;

however, upon approval by EPA, the State may use other analytical methods which are as stringent as

or more stringent than the CLP-approved methods. The State, through its personnel, through its

contractors, and/or through Settling Defendants for applicable work performed pursuant to Section

XVI of this Consent Decree, shall ensure that all laboratories it uses for analysis of samples taken

pursuant to this Consent Decree participate in an EPA or EPA-equivalent QA/QC program, The

State, through its personnel, through its contractors, and/or through Settling Defendants for applicable

work performed pursuant to Section XVI of this Consent Decree, shall only use laboratories that have

a documented Quality System which complies with ANSI/ASQC E4-1994, "Specifications and.

Guidelines for Quality Systems for Environmental Data Collection and Environmental Technology

Programs," (American National Standard, January 5, 1995), and. "EPARequirements for Quality

Management Plans (QA7R-2)," (EPA/240/B-01/002, March 2001) or equivalent documentation as

34



determined by EPA. EPA may consider laboratories accredited under the National Environmental

Laboratory Accreditation Program (NELAP) as meeting the Quality System requirements.

b, The State, through its personnel, through its contractors, and/or through Settling

Defendants for applicable work performed pursuant to Section XVI of this Consent Decree, shall

ensure that all field methodologies utilized in collecting samples for subsequent analysis pursuant to

this Decree will be conducted in accordance with the procedures set forth in the QAPP approved by

EPA.

36. Upon request, the State, through its personnel, through its contractors, and/or through

Settling Defendants for applicable work performed pursuant to Section XVI of this Consent Decree,

shall allow split or duplicate samples to be taken by EPA or its authorized representatives. The State,

through its personnel, through its contractors, and/or through Settling Defendants for applicable work

performed pursuant to Section XVI of this Consent Decree, shall notify EPA not less than 28 days in

advance of any sample collection activity unless shorter notice is agreed to by EPA. In addition, EPA

shall have the right: to take any additional samples that EPA deems appropriate. Upon request, EPA

shall allow the State to take split or duplicate samples of any samples it takes as part of its evaluation

of the State's implementation of the Work.

37. The State shall assure that all groundwater sampling performed for Operable Unit 1 work

shall be conducted using low-flow methods. Any split samples shall be obtained as described in

Section 104(e)(4)(B) of CERCLA, as amended.

38. The State, through its personnel, its contractors, and/or through Settling Defendants, shall

submit to EPA a copy of the results of all sampling and/or tests or other data obtained or generated by

or on behalf of State with respect to the Site and/or the implementation of this Consent Decree unless
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EPA agrees otherwise.

39. Notwithstanding any provision of this Consent: Decree, the United States and the State

hereby retain all of their information gathering and inspection authorities and rights, including

enforcement actions related thereto, under CERCLA, RCRA and any other applicable statutes or

regulations.

XIII.

40. In addition to any other requirement of this Consent Decree, the State shall submit to EPA

two copies of written quarterly progress reports that: (a) describe the actions which have been taken

toward achieving compliance with this Consent Decree during the previous quarter; (b) include a

summary of all results of sampling and tests and all other data received or generated by the State or its

contractors or agents in the previous quarter; (c) identify all work plans, plans and other deliverables

required by this Consent Decree completed and submitted during the previous quarter; (d) describe all

actions, including, but not limited to, data collection and implementation of work plans, which are

scheduled for the next: six months and provide other information relating to the progress of

construction; (e) include information regarding percentage of completion, unresolved delays

encountered or anticipated that may affect the future schedule for implementation of the work, and a

description of efforts made to mitigate those delays or anticipated delays; (f) include any

modifications to the work plans or other schedules that the State has approved or is considering; and

(g) describe all activities undertaken in support of the Community Relations Plan during the previous

quarter and those to be undertaken in the next six months. The State shall submit: these progress

reports to EPA by the twentieth day of the month following each quarter after the lodging of this

Consent Decree until the Operable Unit 1 Source Control Remedy is completed. If requested by EPA,
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the State shall also provide briefings for EPA to discuss the progress of the Work.

41. The State, through its contractors, shall also provide copies of its contractors' monthly

progress reports to EPA on a monthly basis.

42. The State shall notify EPA of any change in the schedule described in the quarterly

progress report for the performance of any activity, including, but not limited to, data collection and

implementation of work plans, no later than seven days prior to the performance of the activity.

43. Upon the occurrence of any event during performance of the Work that the State is

required to report pursuant to Section 103 of CERCLA or Section 304 of the Emergency Planning and

Community Right-to-know Act (EPCRA), the State shall within 24 hours of the onset of such event

orally notify the EPA Project: Manager or the Alternate EPA Project Manager (in the event: of the

unavailability of the EPA Project Manager), or, in the event that neither the EPA Project Manager or

Alternate EPA Project Manager is available, the Emergency Response Section, Region I, United

States Environmental Protection Agency, These reporting requirements are in addition to the

reporting required by CERCLA Section 103 or EPCRA Section 304.

44. Within 20 days of the onset of such an event, the State shall furnish to EPA a written

report, signed by the State's Project: Coordinator, setting forth the events which occurred and the

measures taken, and to be taken, in response thereto. Within 30 days of the conclusion of such an

event, the State shall submit: a report setting forth all actions taken in response thereto.

45. The State, through its personnel, through its contractors, and/or through Settling

Defendants for work: performed pursuant to Section XVI of this Consent Decree, shall submit two

copies of all plans, reports, and data required by the SOW, the Remedial Design Work Plan, the

Remedial Action Work Plan, or any other approved plans or deliverable'; to EPA in accordance with
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the schedules set forth in such plans. Upon request by EPA, the State, through its personnel, through

its contractors, and/or through Settling Defendants for any work performed pursuant to Paragraph

XVI of this Consent Decree, shall submit in electronic form all portions of any report: or other

deliverable the State is required to submit: pursuant to the provisions of this Consent Decree.

XIV. EMERfiENCYRESPQNSE

46. In the event of any action or occurrence during the performance of the Work which causes

or threatens a release of Waste Material from the Site that constitutes an emergency situation or may

present an immediate threat: to public health or welfare or the environment, the State shall, subject to

the following Paragraph, immediately take all appropriate action to prevent, abate, or minimize such

release or threat of release, and shall immediately notify the EPA's Project Manager, or, if the Project:

Manager is unavailable, EPA's Alternate Project Manager. If neither of these persons is available,

Settling Defendants shall notify the Emergency Response Section, Region I, United States

Environmental Protection Agency, The State shall take such actions in consultation with EPA's

Project: Manager or other available authorized EPA officer and in accordance with all applicable

provisions of the Health and Safety Plans, the Contingency Plans, and any other applicable plans or

documents developed pursuant to the RD and. RA SOWs.

47. Nothing in the preceding Paragraph or in this Consent. Decree shall be deemed to limit

any authority of the United. States or the State a) to take all appropriate action to protect human health

and the environment or to prevent, abate, respond to, or minimize an actual or threatened release of

Waste Material on, at, or from the Site, or b) to direct or order such action, or seek an order from the

Court, to protect human health and the environment or to prevent, abate, respond to, or minimize an

actual or threatened release of Waste Material on, at, or from the Site, subject: to Section XIX
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(Covenants Not to Sue by Plaintiffs).

xv. llj^IJOL]^^

48. In the event of a disagreement between United States and the State regarding performance

of the response actions required under this Consent Decree and or any other issue under this Consent:

Decree, unless otherwise provided, the following dispute resolution procedures shall be followed:

a. Either the United States, through the EPA, or the State, through RIDEM, may

initiate this dispute resolution process by providing written notice to the other party's Project

Managers/Coordinator, identifying the rnatter(s) in dispute and requesting that this process be

initiated. In the event of such notice, the parties will attempt to resolve the disagreements) through

informal discussions at the staff level (i.e., between the EPA Project. Managers and the RIDEM

Project Coordinator), within five (5) working days after receipt of such notice.

b. If the discussion referred to in the preceding paragraph is unsuccessful, the EPA

Project Managers and the RIDEM Project Coordinator will immediately obtain the assistance of their

respective immediate supervisors, and.with such assistance shall attempt to resolve the

disagreement(s) within 10 working days of receipt of notice of the dispute.

c, If the immediate supervisors are unable to resolve the dispute within the 1.0working

day period, the disagreement(s) will be referred to RIDEM's Chief of the Office of Waste

Management: and EPA Region I's Director of the Office of Site Remediation and Restoration (jointly,

the Directors). Upon such referral, which shall be made within 10 working days of the end of the

dispute resolution period in subparagraph b, the United States and the State shall each submit to the

other a written summary of the matter in dispute and a statement of their position on that matter

(Statement of Position), including any data, analysis, or opinion supporting that position and all
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supporting documentation relied upon.

d. Within 10 working days of referral by the immediate supervisors, the Directors

shall confer and attempt to resolve the dispute, If after the 10 working day period there is no

resolution, the ERA shall compile an administrative record consisting of all documents submitted by

either party pursuant to the preceding subparagraph c, Based upon that record, EPA's Office of Site

Remediation and Restoration Director (EPA's Director) will issue a written decision and will send the

decision to RIDEM's Chief of the Office of Waste Management within 30 working clays,

e. The State may file a petition with the Court seeking expedited review of the dispute

within 20 days after receipt of the decision of the EPA's Director. If the State does not file a petition,

the decision of the EPA's Director shall be final, and the State shall proceed accordingly. The United

States may file a petition with the Court seeking enforcement of the requirements of this Consent

Decree.

f. The United States and the State agree that the Court's review of the dispute shall be

resolved in accordance with applicable law. Where such dispute challenges an EPA action or

determination that, under applicable principles of administrative law,is to be upheld unless it is

"arbitrary, capricious, an abuse of discretion, or otherwise not in accordance with law," that standard

shall be applied in the dispute resolution proceeding before the Court. Nothing in this Consent

Decree shall be construed to allow any dispute or judicial review regarding the ROD's provisions.

g. Time periods for the resolution of disputes between the United States and the State

concerning this Consent Decree may be extended or shortened by mutual agreement of the United

States and the State. The United States and the State agree to use their best efforts to resolve all

disputes at the earliest possible time and lowest management level, taking into consideration the

40



primary objective of protecting the public health, welfare, safety and the environment.

XVI.

49. Settling Defendants shall perform, in accordance with the requirements of the ROD and

the RA SOW, at least the following Work in connection with the implementation of the OU1 Source

Control Remedy at the Site:

'» Obtain the institutional controls as required under Section XXIII of this

Consent Decree, including the controls needed to implement and maintain the

Operable Unit 1 Source Control Remedy at the Site, ensure non-interference

with the remedial measures to be performed at the Site, and ensure placement:

of easements or restrictions to prevent land uses that would adversely affect the

protect! veness of the remedial measures to be performed at the Site.

Hi Conduct community relation activities in cooperation with RIDEM and EPA as

required under Section XXVII to keep the public informed about key

developments at the Site.

«i Following completion of construction of the cap at the Site, conduct routine

inspection and monitoring of the cap and the fence periodically and provide for

mowing of the grassed areas covering the cap, as needed, but, at a minimum,

twice a year.

• Perform regular maintenance to the surface of the landfill cap as needed to

address soil erosion resulting from rain, snow, wind, and other natural forces.

<» Regrade areas of the storm drainage system where water is ponding to promote

positive drainage.
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'«• Maintain the storm drainage system and repair as soon as possible any damage

to the storm water control structures due to subsidence, settlement, or erosion.

«> Fill and compact any potholes or ruts that develop in the site access roads or

access ramp within the designated specifications.

• Reseed and/or replant areas where vegetation has not been properly established,

damaged turf areas and bare spots in the cap and areas of the Site which have

been or will be impacted by Remedial Investigation, Remedial Design, and/or

Remedial Action activities.

<» Remove tree limbs or other debris that fall on the landfill surface and address

any subsidence or settlement features that appear on the landfill surface or

which may affect: adequate drainage,

• Inspect gas vents and repair broken or damaged gas vents as soon as possible,

• Inspect groundwater monitoring wells and notify RIDEM and EPA of any

damage to groundwater monitoring wells,

• Inspect perimeter fence and attached signs and replace or repair as needed.

• Inspect cover and perimeter plantings, drainage conduit and swales,

subsidence/settlement features, and severe storm event damage, and replace or

repair damaged elements as needed.

50. Following completion of construction of the cap at the Site, the Settling Defendants shall

conduct routine inspection and monitoring of the items specified in the previous Paragraph (and the

following two Paragraphs to the extent applicable) at least four times each year after the cap is

deemed Operational and Functional, as well as inspections after severe storms. The frequency of the
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routine inspections may be reduced to semi-annually after the first year if requested in writing by the

Settling Defendants and approved by the State. Approximately three months in advance thereof, the

State, with coordination from the Settling Defendants, will notify EPA of the date that 75% of the

actual construction of the cap is expected to be completed, and the Settling Defendants shall submit

an Operation and Maintenance Plan for the activities specified in the previous Paragraph (and the

following two Paragraphs to the extent: applicable), by that projected date to the State and to EPA, for

review and approval or modification by the State, after reasonable opportunity for EPA to review and

concur. The Settling Defendants shall inform EPA and the State of the results of the inspection,

monitoring, maintenance, and repair work by sending a notice to the addressees in Section XXVI.

51. a. After the response actions that have been constructed have been determined to be

Operational and Functional by the State, with EPA concurrence, if the Settling Defendants seek to

perform groundwater monitoring requirements and/or landfill gas monitoring requirements and. the

State approves, with EPA concurrence, the Settling Defendants shall perform specified groundwater

monitoring requirements and/or landfill gas monitoring requirements in accordance with the current:

Project Operations Plan and submit monitoring reports to EPA and the State. The State shall remain

responsible to the United States for assurance that all groundwater monitoring requirements and

landfill gas monitoring requirements are fully performed.

b. After the response actions that have been constructed have been determined to be

Operational and Functional by the State, with EPA concurrence, if the Settling Defendants seek to

replace or repair any groundwater monitoring wells that are noted during inspections to be damaged

or otherwise not in 'working order and the State approves, with EPA concurrence, the Settling

Defendants shall replace and repair the specified groundwater monitoring 'wells.
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c. The Settling Defendants may also propose to perform other items that form part of

the Remedial Action or Operation and Maintenance work and,if the State approves, with EPA

concurrence, such proposals, the Settling Defendants shall perform those items of the Remedial

Action or Operation and Maintenance work in accordance with all applicable plans and requirements.

52. a. As part of any proposals to perform Work under Paragraph 51.a., b., or c. above,

the Settling Defendants shall fully state how the Work would be performed and the amount of the

credit under Section XVII of the Consent Decree that the Settling Defendants 'would request for each.

item of Work proposed,

b. The State shall remain responsible to the United States to ensure that all items of

the Work are fully performed, including the Work the Settling Defendants are required to perform

pursuant: to Paragraphs 49-51of this Consent Decree.

53. a. Settling Defendants and the State shall, in consultation with EPA,prepare a Reuse

Plan and Reuse Assessment for the Site. In the preparation of the Reuse Plan and Reuse Assessment,

Settling Defendants and the State will consider the Guidelines for Reuse Plan and Reuse Assessment

set forth in Appendix H, attached hereto. Settling Defendants and the State agree that they will use

their best efforts to find a beneficial reuse for the Site. Any beneficial reuse selected for the Site will

be subject to mutual agreement by the Settling Defendants and the State. If the Settling Defendants

and the State implement a beneficial reuse that results in an income stream, they will agree on an

allocation of any net income that recognizes (1) the Settling Defendants' ownership of the Site and (2)

the respective amounts contributed by the Settling Defendants and the State to clean up the Site.

Settling Defendants and the State will also consider non-income generating reuses for the Site, such

as parks and playing fields.
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b. Settling Defendants shall continue annual reporting concerning the landfill gas

monitoring and alarm operation and maintenance at residential properties adjacent to the Site, in

accordance with RCRA order # 1-93-1055, until such time as the State., with concurrence from EPA,

determines that the potential for off-site migration of landfill gases no longer poses a threat to human

health or the environment or, if an alternate monitoring system is selected and approved by RIDEM

and EPA that does not include monitoring at these properties, until such time as the alternate

monitoring system becomes operative.

54. In the event of a dispute concerning performance of the Work required under this Section

XVI, the procedures specified in Section XV (Dispute Resolution between the United States and the

State) above shall be followed, except that, for disputes concerning the performance of the Work

required under Section XVI only, the references to"the State" in Section XV shall be read as "'the

Settling Defendants and/or the State" and the references to the "Chief, Office of Waste Management"

(for the State) shall be read as the "Chief, Office of Waste Management: (for the State) and/or the

Town Manager(s) (for the Settling Defendants)."

xvii. SSIIJE^^
55. The Settling Defendants shall reimburse the State for 30 percent of the Reimbursable

Costs the State incurs during the implementation of the Operable Unit 1 Source Control Remedy.

That reimbursement by the Settling Defendants shall occur as follows:

a. Ajii][!jji;aO|e|<;̂  On or after August 1 of

each year during the implementation of the Operable Unit 1 Source Control Remedy, the State will

deliver to the Settling Defendants an itemized written statement of Reimbursable Costs incurred by

the State during the previous fiscal year (July 1 to June 30), along with the supporting bills, invoices
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and similar statements that support each item of cost. The State will certify in writing and under oath

the accuracy of this written statement. The Settling Defendants may within 30 days request additional

information that relates to any of the cost:; identified by the State. The Settling Defendants may

contest any of these costs by filing on or before September 15 a written statement explaining why the

Settling Defendants contest a particular cost item or why the Settling Defendants need further

information, which the State has either failed or refused to provide. If the Settling Defendants and the

State cannot resolve any such contest by October 15, the matter will be determined by binding

arbitration conducted by the Arbitrator. The State's Reimbursable Costs become final (1) if not

challenged by the Settling Defendants, on or before September 15 or (2) if challenged, as agreed to by

the Settling Defendants and the State or as determined by the Arbitrator to be fair or required as a

result of applicable State purchasing processes and requirements. The State shall provide EPA with

copies of the itemized statements of Reimbursable Costs, with attached documentation, required by

this Section XVII at the same time they are provided to Settling Defendants, as well as a copy of the

results of the resolution of any disputes between Settling Defendants and the State pursuant: to this

paragraph.

b. Paynient_ofReilIlbUIsable_Costs- The Settling Defendants shall pay 30% of

Reimbursable Costs by first making annual payments beginning in January following the third full

year after the date of the Pre-fmal Inspection, as described in Section II.G. of the RA SOW, but in no

event later than June 30, 2012. The methodology for the cost sharing arrangement between the State

and the Settling Defendants is set forth on Exhibit 1 for illustrative purposes using present cost

estimates for the Operable Unit 1 Source Control Remedy. The Settling Defendants and the State

agree that as these costs change they will adjust the Town payments so that the relative proportion and

timing of the costs borne by the Settling Defendants and the State remain approximately the same as
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in the Exhibit 1 illustration. The Settling Defendants and the State agree that at some time in the

future, the estimated value of the remaining O&M work at the Site may be equal to the total estimated

value of the Settling Defendants' expected remaining payments to the State. On Exhibit: 1 this is

projected to occur in year 2022. When that occurs, if approved by the State, with concurrence by

EPA, the Settling Defendants will accept responsibility for completing the O&M work and shall

perform that work in full satisfaction of their obligations to make any further payments to the State for

Operable Unit 1 pursuant to this Consent Decree. The State shall remain responsible to the United

States for assurance that all of the remaining O&M work is fully performed in accordance with the

ROD, RA SOW and plans developed thereunder, and the Consent Decree, If unexpected costs occur

after the Settling Defendants assume responsibility for the O&M work, the Settling Defendants and

the State agree to share those costs on a 30% - 70% basis consistent with this agreement. Any dispute

regarding values, estimates, or costs will be decided by the Arbitrator at the request of one of the

parties.

56. Payment to the State shall be made by Settling Defendants by certified or cashier's

check(s) payable to "General Treasurer" (for deposit in the Environmental Response Fund), and shall

be sent to the Office of the Director, Rhode Island. Department of Environmental Management, 235

Promenade Street, Providence, Rhode Island 02908. At the time of each payment to the State,

Settling Defendants shall send notice that payment has been made to the State in accordance with

Section XXVI (Notices and. Submissions).

57. a. The State will permit the Settling; Defendants to pay at least a portion of the Settling

Defendants" share of Reimbursable Costs through in kind services, provided that the in kind, services

are properly performed. The in-kind services shall include the response activities the Town is
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required to perform pursuant to Paragraph 49 above, except: as provided in Paragraph 57,b., and may

include, without limitation, the response activities that the Town may be performing pursuant to

Paragraph 51 above. The Settling Defendants will deliver to the State an itemized written statement

of costs incurred by the Settling Defendants for in-kind services performed pursuant to this Decree

during the previous fiscal year (July 1 to July'30), along with the supporting bills, invoices and similar

statements that support each item of cost. The Settling Defendants will certify in writing and under

oath the accuracy of this written statement. The State may within 30 days request additional

information that relates to any of the costs identified by the Settling Defendants. The State may

contest any of these costs by filing within 30 days of receipt of the Town's 'written statement or, if

requested, within 30 days of receipt of the additional information, a written statement explaining why

the State contests a particular cost item or why the State needs further information, which the Settling

Defendants have either failed or refused to provide, If the Settling Defendants and the State cannot

resolve any such contest within 30 clays, the matter will be determined by binding arbitration

conducted by the Arbitrator. The Settling Defendants' in-kind services costs become final (1) if not

timely challenged by the State or (2) if challenged, as agreed to by the Settling Defendants and the

State or as determined by the Arbitrator to be correct and consistent with the ROD. The value of the

Settling Defendants' in-kind services will include applicable costs associated with services

performed with Town personnel (including salary, fringe benefits, and a markup at the same indirect

rate as is applied to State costs that is agreed to between EPA and the State in cooperative agreements

under CERCLA ) and/or approved or agreed upon equipment costs.' Any dispute will be resolved by

the Arbitrator in the mariner described in Paragraph 57.a. Any in-kind services performed by the

Settling Defendants prior to the first annual payment will be credited against: the initial annual
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payment, and any succeeding annual payments, until the credit: is exhausted. Thereafter, the value of

in-kind services, will be credited against the annual payment: for the fiscal year in which the services

are rendered. The Settling Defendants will provide the State with information requested, by the State

concerning any in-kind services proposed or rendered by the Settling Defendants.

b. Although the costs incurred by the Settling Defendants to obtain title to and/or provide

access and institutional controls on the Frisella property pursuant to this Consent: Decree may exceed

$60,000, only such costs up to $30,000 shall be eligible for credit under Paragraph 57.a. of this

Consent Decree. Any such costs incurred by the Towns and/or the State shall not be considered

Remedial Action costs for purposes of Paragraph 10 of this Consent Decree. In the event that it is

necessary for EPA to incur costs to obtain access to and/or institutional controls on the Frisella

property, the Towns shall reimburse EPA for such costs, in accordance with the procedures in

Paragraph 6.

XVHI. iLyMsiLii^^
58. Intej^sJjMLLitej^rjTejTts. If Settling Defendants fail to make any payment under

Paragraphs 5, 6, 8, 9, 11, and 55 by the required due date, Interest shall continue to accrue on the

unpaid balance through the date of payment.

59. Stirjulated_Penahy.

a. If any amounts due under Paragraphs 5, 6, 8, 9, 11, and 55 are not paid by the

required due date, Settling Defendants shall be in violation of this Consent Decree and shall pay, as a

stipulated penalty, in addition to the interest: required by Paragraph 58, for days 1 through 30, S500

per violation per clay that such payment is late and, for every additional day thereafter, $1,000 per

violation per day that such payment is late. Stipulated penalties for failure to comply with Paragraphs
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5, 6, 8, 9, and 11 shall be paid 100% to the United States, and stipulated penalties for failure to

comply with payment requirements of Paragraph 55 shall be paid 100% to the State.

b, If the Settling Defendants fail to comply with any of the requirements of Section X

(State Natural Resource Damages Settlement), Section XVI (Work to be Performed by Settling

Defendants), Section XXIII (Access and Institutional Controls), and Section XXVII (Community

Relations), Settling Defendants shall be in violation of this Consent: Decree and shall pay, as a

stipulated penalty, for clays 1 through 30, $500 per violation per day and, for every additional day

thereafter, $1,000 per violation per day, Except for stipulated penalties for failure to comply with

Section X, any such stipulated penalties shall be paid 50% to the United States and 50% to the State.

Stipulated penalties for failure to comply with Section X shall be paid 100% to the State.

c. Stipulated penalties owed to the EPA are due and payable within 30 days of the date

of the demand for payment of the penalties by EPA. All payments to EPA under this Paragraph shall

be identified as "stipulated penalties" and shall be made by certified or cashier's check made payable

to "EPA Hazardous Substance Superfund." The check, or a letter accompanying the check, shall

reference the name and address of the party(ies) making payment, Rose Hill Regional Landfill;

Superfund Site, EPA New England Region and Site Spill ID Number 10A5, USAO File Number

2002V00176, and DOJ Case Number 90-11-3-06627, and shall be sent to:

Region 1
U.S. Environmental Protect ion Agency
Attn: Hazardous Substance Superfund Accounting
P.O. Box 360197M
Pittsburgh, PA 15251

At the time of each payment, Settling Defendants shall send notice that such payment has been

made to EPA and. DOJ in accordance with Section XXVI (Notices and Submissions).
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d. Stipulated penalties owed to NOAA are due and. payable within 30 days of the date

of the demand for payment of the penalties by NOAA. All payments to NOAA under this Paragraph

shall be identified as "stipulated penalties" and shall be made by certified or cashier's check made

payable to DOC/NOAA/NOS/OR&R, accompanied by a letter stating that the payment is for NOAA

CPRD, Rose Hill case, and sent to: Kathy Salter, NOAA DARRF Manager, NOAA/NOS/OR&R,

1305 East West Highway, Building #4, Silver Spring, MD 20910, At the time of such payment,

Settling Defendants shall send notice that such payment has been made to NOAA and DOJ in

accordance with Section XXVI (Notices amid Submissions).

e. Stipulated penalties owed to DOI are due and payable within 30 days of the date

of the demand for payment of the penalties by DOI. All payments to DOI under this Paragraph shall

be identified as "stipulated penalties" and. shall be made in the same manner as set forth in Paragraph

11 .<:. Settling Defendants shall send notice that such payment has been made to the persons listed in

Section XXVI (Notices and Submissions) for DOI and DOJ.

f. Stipulated penalties owed to the State are due and payable within 30 days of the date

of the demand for payment of the penalties by the State. All payments to the State under this

Paragraph shall be identified as "stipulated penalties'" and shall be made by certified or cashier's check

made payable to "General Treasurer" (for deposit in the Environmental Response Fund), and shall be

sent to the Office of the Director, RIDEM, 235 Promenade Street, Providence, Rhode Island 02908.

At the time of each payment, Settling Defendants shall send a notice that such payment has been

made to the State in accordance with Section XXVI (Notices and Submissions). The State shall

retain and use any amount(s) paid pursuant to Paragraph 59.f. to conduct or finance response actions

for Operable Unit 1 at or in connection with the Site.
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g. Penalties shall accrue as provided in this Paragraph regardless of whether EPA,

NOAA, DOI, or the State has notified Settling Defendants of the violation or made a demand for

payment, but need only be paid upon demand. All penalties shall begin to accrue on the day after

payment is due and shall continue to accrue through the date of payment. Nothing herein shall

prevent the simultaneous accrual of separate penalties for separate violations of this Consent Decree.

h. This dispute resolution provision shall apply to any disputes concerning demands

for stipulated penalties.

i. Any dispute concerning a demand for stipulated penalties shall in the first

instance be the subject of informal negotiations between the parties to the dispute. The period

for informal negotiations shall not exceed 20 days from the time the dispute arises, unless it is

modified by written agreement of the parties to the dispute.

ii. In the event that the parties to the dispute cannot resolve the dispute by

informal negotiations, then the position advanced by EPA,NOAA, DOI, or the State, with

respect to a stipulated, penalties demand by EPA,NOAA, DOI, or the State, respectively, shall

be considered binding unless, within 30 clays after the conclusion of the informal negotiation

period, Settling Defendants invoke the formal dispute resolution procedures of this

Subparagraph by serving on the party making the demand for stipulated penalties a 'written

Statement of Position on the matter in dispute, including, but not limited to, any factual data,

analysis or opinion supporting that position and any supporting documentation relied upon by

the Settling Defendants.

iii. Within 30 days after receipt: of Settling Defendants' Statement of Position,

the party making the demand for stipulated penalties will serve on Settling Defendants its
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Statement of Position, including, but not limited to, any factual data, analysis, or opinion

supporting that position and all supporting documentation relied upon by that party. Within

14 days after receipt of that Statement of Position, Settling Defendants may submit a Reply.

iv. An administrative record of the dispute shall be maintained by the party

making the demand for stipulated penalties and shall contain all .statements of position and

supporting documentation. EPA Region I's Director of the Office of Site Remediation and

Restoration, RIDEM's Chief of the Office of Waste Management, or persons designated by

NOAA or DOI, shall issue a final administrative decision on any stipulated penalties demand

made by EPA., RIDE1V1, NOAA, or DOI, respectively. The final administrative decision shall

be binding on Settling Defendants unless, within 10 days of receipt of the decision, Settling

Defendants file with the Court and serve on the party making the demand a motion for judicial

review of the decision. The party making the demand may file a response to Settling;

Defendants' motion,

v. The parties agree that the Court's review of the dispute shall be resolved in

accordance with applicable law. Where the dispute challenges a Federal or State agency

determination that, under applicable principles of administrative law, is to be upheld unless it

is "arbitrary, capricious, an abuse of discretion, or otherwise not in accordance with law," that

standard shall be applied in the dispute resolution proceeding before the Court.

vi. The invocation of dispute resolution procedures under this Subparagraph

shall not extend, postpone or affect in any way any obligation of Settling Defendants under

this Consent Decree, nor shall payment of penalties alter in any way Settling Defendants'

obligation to complete any Work required of the Settling Defendants under the Consent
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Decree. Penalties shall continue to accrue during any dispute resolution} period, but need not

be paid until the following:

A, If the dispute is resolved by agreement or by a final administrative

decision that is not appealed to this Court, accrued penalties determined to be owing

shall be paid 'within 30 days of the agreement or the receipt of the final administrative

decision.

B. If the dispute is appealed to this Court and the party demanding the

stipulated penalties prevails in 'whole or in part, Settling Defendants shall pay all

accrued penalties determined by the Court: to be owed within 60 days of receipt: of the

Court's decision or order, except as provided in Subparagraph c below;

C. If the District: Court's decision is appealed by any party, Settling

Defendants shall pay all accrued penalties determined by the District Court to be

owing into an interest-bearing escrow account within 60 days of receipt of the Court's

decision or order, Penalties shall be paid into this account as they continue to accrue,

at least every 60 days. Within 15 days of receipt of the final appellate court: decision,

the escrow agent shall pay the balance of the account: to the party making the stipulated

penalties demand or to Settling Defendants to the extent they prevail.

D. If Settling Defendants fail to pay stipulated penalties 'when due, the

party making the stipulated penalties demand may institute proceedings to collect the

stipulated penalties, as well as Interest.

60. If the United States or the State brings an action to enforce this Consent Decree against

the Settling Defendants and the United States or the State prevails, Settling Defendants shall
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reimburse the United States and the State for all costs of such action, including but not limited to

costs of attorney time.

61. Payments made under this Section shall be in addition to any other remedies or sanctions

available to Plaintiff:; by virtue of Settling Defendants' failure to comply with the requirements of this

Consent Decree.

62. The obligations of Settling Defendants to pay amounts owed the United States under this

Consent Decree and to perform the Work the Settling Defendants are to perform under this Consent

Decree are joint and several. In the event of the failure of any one of the Settling Defendants to make

the payments required under this Consent Decree and/or perform the Work the Settling Defendants

are to perform under the Consent Decree, the remaining Settling Defendant shall be responsible for

such payments and/or performance.

63. Notwithstanding any other provision, of this Section, the United States may, in its

unreviewable discretion, waive payment of any portion of the stipulated penalties that have accrued

pursuant: to this Consent Decree. Payment: of stipulated penalties shall not excuse Settling Defendants

from payment as required by Section VII,Section IX, and Section XVII or from performance of any

other requirements of this Consent: Decree.

XIX.

64. a. C^vejiant_^ojJo_5u^_bxLIriilsd^tates. Except as specifically provided in Section

IX (Reservation of Rights by United States), the United States covenants not to sue or to take

administrative action against Settling Defendants pursuant to Sections 106 and 107(a) of CERCLA,

42 U.S.C. §§ 9606 and 9607(a), for payment of Past Response Costs, Future Response Costs,

Additional U.S. RD/RA Response Costs, and Natural Resource Damages. This covenant not to sue
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shall take effect upon receipt by EPA, NOAA, and DOI of all payments required by Paragraph 6 of

Section VII (Payment Regarding United States Response Costs) and. Paragraph 1 1 of Section IX

(Federal Natural Resource Damages Settlement) and any amount due under Section XVIII in regard to

noncompliance with or delay in compliance with the requirements of Paragraph 6 and/or Paragraph

1 1 . This covenant not to sue is conditioned upon the satisfactory performance by Settling Defendants

of their obligations under this Consent: Decree. This covenant not to sue extends only to Settling

Defendants and does not extend to any other person.

b. C^v_ejiajiLNpJjo_^u^_b^Jhe_State1 Except as specifically provided in Section XX

(Reservation of Rights by Plaintiffs), the State covenants not to sue or to take administrative action

against Settling Defendants pursuant to Section 107(a) of CERCLA, 42 U.S.C. § 9607(a), and

R.I.G.L. Chapters 23-18.9 and 23-19.1, for payment of State Future Response Costs and Natural

Resource Damages. This covenant not to sue shall take effect upon receipt by the State of all

payments required by Paragraph 55 of Section XVII (Settling Defendants' Reimbursement to State)

and any amount due under Section XVIII (Failure to Comply with Consent Decree). This covenant

not to sue is conditioned upon the satisfactory performance by Settling Defendants of their obligations

under this Consent Decree. This covenant not to sue extends only to Settling Defendants and does

not extend to any other person.

XX.

65. QeiieiaJLRjejji^ The United States reserves, and this

Consent Decree is without: prejudice to, all rights against Settling Defendants with respect to all

matters not expressly included within the Covenant Not to Sue by United States in Paragraph 64. a.

Notwithstanding any other provision of this Consent: Decree, the United States reserves all rights

against Settling Defendants with respect to:
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a. liability for failure of Settling Defendants to meet a requirement of this Agreement;

b. criminal liability;

c. liability for response costs and injunctive reliefer administrative order enforcement

under Sections 106 and 107 of CERCLA, 42 U.S.C. §§ 9606 and 9607., for response actions that are

not 'within the definition of Operable Unit 1;

d. liability for costs incurred or to be incurred by the United States that are not within

the definition of Past Response Costs, Future Response Costs, and Additional U.S. RD/RA Response

Costs;

e. liability for the transportation, treatment, storage, or disposal, or the arrangement

for the transportation, treatment, storage, or disposal, of c hazardous substance or a solid waste at or

in connection with the Site, after signature of this Consent Decree by Settling Parties, other than as

provided in the ROD or otherwise ordered by EPA;and

f. liability arising from the past, present, or future disposal, release or threat ofrelea.se

of a hazardous substance, pollutant, or contaminant outside of the Site.

66. I:̂ :j[aJLJiej;eiy^ Notwithstanding any other

provision of this Decree, the United States, on behalf of the Federal Natural Resource Trustees,

reserve the right: to institute proceedings against Settling Defendants in this action or in a new action

seeking recovery of Natural Resource Damages, based on (1) conditions with respect to the Site,

unknown to the United States at the date of lodging of this Consent Decree, that result: in releases or

threatened releases of hazardous substances that contribute to injury to, destruction of, or loss of

Natural Resources, or (2) information received by the United States after the date of lodging of the

Consent: Decree which, together with other relevant information, indicates that there is injury to,
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destruction of, or loss of Natural Resources of a type that was unknown, or of a magnitude greater

than was known, to the United States at the date of lodging of this Consent Decree.

67. GejieiaJ^e^ej^tigji^f_Rjglits_bxtiie_Staje. The State reserves, and this Consent: Decree

is without prejudice to, all rights against Settling Defendants with respect to all matters not expressly

included within the Covenant Not to Sue by Plaintiffs in Paragraph 64.b. Notwithstanding any other

provision of this Consent: Decree, the State reserves all rights against Settling Defendants with respect:

to:

a. liability for failure of Settling Defendants to meet: a requirement of this Agreement;

b. criminal liability;

c. liability for response costs and injunctive relief or administrative order enforcement

under Section 107 of CERCLA, 42 U.S.C. § 9607, and R.I.G.L. Chapters 23-18.9 and 23-1.9,1 for

response actions that are not within the definition of Operable Unit 1;

d, liability for costs incurred or to be incurred by the State that are not within the

definition of State Future Response Costs;

e. liability for the transportation, treatment, storage, or disposal, or the arrangement

for the transportation, treatment, storage, or disposal, of a hazardous substance or a solid waste at or

in connection with the Site, after signature of this Consent Decree by Settling Parties, other than as

provided in the ROD or otherwise ordered by EPA;and

f. liability arising from the past, present, or future disposal, release or threat of release

of a hazardous substance, pollutant, or contaminant outside of the Site.

68. ;Sj:£):teJ<t£:sjTY^ Notwithstanding any other

provision of this Decree, the State in its capacity as Natural Resource Trustee, reserves the right to
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institute proceedings against Settling Defendants in this action or in a new action seeking recovery of

Natural Resource Damages, based on (1) conditions with respect to the Site, unknown to the State at

the date of lodging of this Consent Decree, that result: in releases or threatened releases of hazardous

substances that contribute to injury to, destruction of, or loss of Natural Resources, or (2) information

received by the State after the date of lodging of the Consent Decree which, together with other

relevant information, indicates that there is injury to, destruction of, or loss of Natural Resources of a

type that was unknown, or of a magnitude greater than was known, to the State at the date of lodging

of this Consent Decree,

XXL CQVEMMlNQlTnSlJE_lY_SEITlJN£_DEFE£fDMIS

69. Settling Defendants covenant not to sue and agree not to assert any claims or causes of

action against the United States or the State, or their contractors or employees, with respect to Past

Response Costs, Future Response Costs, State Future Response Costs, Additional U.S. RD/RA

Response Costs, Operable Unit 1, Natural Resource Damages, or this Consent Decree, including but

not limited to:

a. any direct or indirect claim for reimbursement from the Hazardous Substance

Superfund based on Sections 106(b)(2), 107, 111, 112, or 113 of CERCLA, 42 U.S.C. §§ 9606(b)(2),

9607, 9611,9612, or 9613, or any other provision of law;

b. any claim arising out of Operable Unit 1 or out of the response actions for which

the Past Response Costs, Future Response Costs, State Future Response Costs, and Additional U.S.

RD/RA Response Costs were or will be incurred; and

c. any claim against the United States and/or the State pursuant to Sections 107 and

113 of CERCLA, 42 U.S.C. §§ 9607 and 9613, relating to Past Response Costs, Future Response
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Costs, State Future Response Costs, Additional U.S. RD/RA Response Costs, or Natural Resource

Damages.

70. Nothing in this Consent Decree shall be deemed to constitute approval or preauthorization

of a claim within the meaning of Section 111 of CER.CLA, 42 U.S.C. § 9611, or 40 C.F.R.

300.700(d).

71. Settling Defendants agree not to assert any claims and to waive all claims or causes of

action that they may have for all matters relating to the Site, including for contribution, against any

person where the person's liability to Settling Defendants with respect to the Site is based solely on

having arranged for disposal or treatment, or for transport: for disposal or treatment, of hazardous

substances at the Site, or having accepted for transport for disposal or treatment of hazardous

substances at the Site, if

a, any materials contributed by such person to the Site constituting Municipal Solid

Waste (1V1SW) or Municipal Sewage Sludge (MSS) did not exceed 0.2% of the total volume of waste

at the Site; and

b. any materials contributed by such person to the Site containing hazardous

substances, but not constituting MSW or MSS, did not exceed the greater of (i) 0.002% of the total

volume of waste at the Site, or (ii) 110gallons of liquid materials or 200 pounds of solid materials.

This waiver shall not apply to any claim or cause of action against any person meeting the above

criteria if EPA has determined that the materials contributed to the Site by such person contributed or

could contribute significantly to the costs of response at the Site. This waiver also shall not apply with

respect to any defense, claim, or cause of action that a Settling Defendant may have against any

person if such person asserts a claim or cause of action relating to the Site against such Settling
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Defendant:.

XXII.

72. Except: as provided in Paragraph 71, nothing in this Consent Decree shall be construed to

create any rights in, or grant any cause of action to, any person not a Party to this Consent Decree,

The preceding sentence shall not be construed to 'waive or nullify any rights that any person not a

signatory to this Decree may have under applicable Law. Except as provided in Paragraph 71, each of

the Parties expressly reserves any and all rights (including, but not limited to, any right: to

contribution), defenses, claims, demands, and causes of action which each Party may have with

respect: to any matter, transaction, or occurrence relating in any way to the Site against any person not

a Party hereto.

73. The Parties agree, and by entering this Consent Decree this Court finds, that Settling

Defendants are entitled, as of the effective date of this Consent Decree, to protection from

contribution actions or claims as provided by Section 113(0(2) of CER.CL.A, 42 U.S.C. § 9613(0(2),

for "'matters addressed" in this Consent Decree. The "matters addressed" in this Consent Decree are

Past Response Costs, Future Response Costs, State Future Response Costs, Additional U.S. RD/RA

Response Costs, Federal Natural Resource Damages, subject: to the reservation in Paragraph 66, and

State Natural Resource Damages, subject to the reservations in Paragraph 68,

74. Each Settling Defendant agrees that, with respect to any suit or claim for contribution

brought by it:for matters related to this Consent Decree, it will notify EPA and DO.Jand the State in

writing no later than 60 days prior to the initiation of such suit or claim. Each Settling Defendant also

agrees that, with respect to any suit or claim for contribution brought: against it for matters related to

this Consent Decree, it will notify EPA and DO.J and the State in writing 'within 10 days of service of
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the complaint or claim upon it. In addition, each Settling Defendant shall notify EPA and DOJ and

the State within 10 days of service or receipt of any Motion for Summary Judgment, and within 10

days of receipt of any order from a court setting a case for trial, for matters related to this Consent

Decree.

75. If the Settling Defendants or the State pursue a contribution claim or other action against a

person not parly to this Consent Decree to recover Site costs, they will inform each other and offer a

participation agreement that involves an equitable sharing of costs and of any net recovery, If the

other party declines to participate, the prosecuting party shall pay all of the expenses and keep any

recovery. Any dispute regarding the participation agreement, will be resolved by the Arbitrator. The

United States reserves all of its rights against persons who are not parties to this Consent Decree, and.

this Paragraph shall in no way affect any rights of the United States.

76. In any subsequent administrative or judicial proceeding initiated! by the United States or

the State for injunctive relief!, recovery of response costs, or other relief relating to the Site, Settling

Defendants shall not assert, and may not maintain, any defense or claim based upon the principles of

waiver, res judjcata, collateral estoppel, issue preclusion, claim-splitting, or other defenses based

upon any contention that the claims raised by the United States or the State in the subsequent

proceeding were or should have been brought in the instant case; provided, however, that nothing in

this Paragraph, affects the enforceability of the Covenants Not to Sue by Plaintiffs set forth in Section

XIX.

XXIII. ACCESSAfiJDJMTIIUIIQNAkCQNIEQLS

77. If the Site, or any other property where access and/or land/water use restrictions are

needed to implement response activities at the Site, is owned or controlled by any of the Settling
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Defendants, such Settling Defendants shall:

a. commencing on the date of lodging of this Consent Decree, provide the United

States, the State, and their representatives, including EPA, RIDEM, and their contractors, with access

at all reasonable times to the Site, or such other property, for the purpose of conducting any response

activity related to the Site, including but not limited to, the following activities:

1. Monitoring, investigation, removal, remedial or other activities at the Site;

2. Verifying any data or information submitted to the United States or the State;

3. Conducting investigations relating to contamination at or near the Site;

4. Obtaining samples;

5. Assessing the need for, planning, or implementing additional response actions at or

near the Site;

6. Inspecting and copying records, operating logs, contracts, or other documents

maintained or generated by Settling Defendants or their agents, consistent with Section XXIV (Access

to Informat: ion);

7. Assessing Settling Defendants' compliance with this Consent: Decree;

8. Determining whether the Site or other property is being used in a manner that is

prohibited or restricted, or that may need to be prohibited or restricted, by or pursuant to this Consent'

Decree;

9. Conducting operation and. maintenance activities; and

10. Conducting 5-year reviews.

b. commencing on the date of lodging of this Consent Decree, refrain from using the

Site, or any other property, in any manner that would interfere with or adversely affect the integrity or

63



protect! veness of the remedial measures to be implemented at or in connection with the Site or that

would result: in the use, extraction, or consumption of ground water or surface water at the Site or that

•would result: in the disturbance of the surface or subsurface of the land, other than for the purpose of

conducting response activities at the Site; and

c. execute and record in the Town Clerk's Office, Town of South Kingstown,

Washington County, State of Rhode Island, an easement, running with the land, that (i) grants a right

of access for the purpose of conducting response activities, operation and maintenance, and 5-year

reviews at the Site, and (ii) grants the right to enforce the land/water use restrictions referred to in

Paragraph 11.b. of this Consent Decree and the Record of Decision for Operable Unit 1, or other

restrictions that EPA determines are necessary to implement, ensure non-interference with, or ensure

the protectiveness of the remedial measures to be performed at the Site. Such Settling Defendant(s)

shall grant: the access rights and the rights to enforce the land/water use restrictions to one or more of

the following persons, as determined by EPA: (i) the United States, on behalf of EPA, and its

representatives, and (ii) the State and its representatives. Such Settling Defendant(s) shall, within 45

clays of entry of this Consent Decree, submit: to EPA and the State for review and approval with

respect to such property:

1. a draft: easement, in substantially the form attached hereto as Appendix G, that is

enforceable under the laws of the State of Rhode Island, free and clear of all prior liens and

encumbrances (except as approved by EPA), and acceptable under the Attorney General's Title

Regulations promulgated pursuant to 40 U.S.C. § 255; and

2. current title commitment or report prepared in accordance with the U.S. Department

of Justice Title Standards 2001(the"Standards"), Within 15 days of EPA's approval and acceptance
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of the easement, such Settling Defendants shall update the title search, and, if it is determined that

nothing has occurred since the effective date of the commitment or report to affect the title adversely,

record the easement with the Town Clerk, Town of South Kingstown, Washington County, Rhode

Island, Within 30 days of recording the easement, such Settling Defendants shall provide EPA with

final title evidence acceptable under the Standards, and a certified copy of the original recorded

easement showing the clerk's recording stamps.

78. If the Site, or any other property where access and/or land/water use restrictions are

needed to implement this Consent Decree, is owned or controlled by persons other than any of the

Settling Defendants, Settling Defendants shall use best: efforts to secure from such persons:

a. an agreement to provide access thereto for Settling Defendants, as well as for the

United States on behalf of EPA, and the State, as well as their representatives (including contractors),

for the purpose of conducting any activity related to this Consent Decree including, but not limited to,

those activities listed in Paragraph 77.a of this Consent Decree;

b. an agreement, enforceable by the Settling Defendants, the State, and, if requested by

the United States, the United States, to abide by the obligations and restrictions established by

Paragraph 77 of this Consent Decree, or that are otherwise necessary to implement, ensure non-

interference with, or ensure the protectiveness of the remedial measures to be performed pursuant to

this Consent Decree; and

c, at EPA's request, the execution and recordation in the Town Clerk's Office, Town

of South Kingstown, Washington County, State of Rhode Island, of an easement, running with the

land, that (i) grants a right of access for the purpose of conducting any activity related to this Consent

Decree including, but not limited to, those activities listed in Paragraph 77.a of this Consent Decree,
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and (ii) grants the right to enforce the land/water use restrictions referred to in Paragraph 77.b of this

Consent Decree and the Record of Decision for Operable Unit 1, or other restrictions that EPA

determines are necessary to imp lenient, ensure: non-interference with, or ensure the protectiveness of

the remedial measures to be performed pursuant to this Consent Decree. The access rights and/or

rights to enforce land/water use restrictions shall be granted to one or more of the following persons,

as determined by EPA: (i) the United States, on behalf of EPA, and its representatives, (ii) the State

and its representatives, (Hi) the Settling Defendants and their representatives, and/or (iv) other

appropriate grantees. Within 45 clays of EPA's request, Settling Defendants shall submit: to EPA and

the State for review and approval with respect to such property:

1. a draft easement, in substantially the form attached hereto as Appendix G,

that is enforceable under the laws of the State of Rhode Island, free and clear of all prior liens and

encumbrances (except as approved by EPA), and acceptable under the Attorney General's Title

Regulations promulgated pursuant to 40 1J.S.C. § 255; and

2. a current title commitment or report prepared in accordance with the U.S.

Department of Justice Title Standards 2001 (the "Standards"). Within 15 days of EPA's approval and

acceptance of the easement, Settling Defendants shall update the title search and, if it is determined

that nothing has occurred since the effective date of the commitment or report to affect the title

adversely, the easement shall be recorded with the Town Clerk, Town of South Kingstown,

Washington County, Rhode Island, 'Within 30 days of the recording of the easement, Settling

Defendants shall provide EPA with final title evidence acceptable Under the Standards, and a certified

copy of the original recorded easement showing the clerk's recording stamps,

79. For purposes of Paragraph 78 of this Consent Decree, "best efforts'" includes the payment
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of reasonable sums of money in consideration of access, access easements, land/water use restrictions,

and/or restrictive easements. If any access or land/water use restriction agreements required by

Paragraphs 78.aor 78,bof this Consent Decree are not obtained within 45 days of EPA's request, or

any access easements or restrictive easements required by Paragraph 78.cof this Consent: Decree are

not submitted to EPA in draft form within 45 days of EPA's request, Settling Defendants shall

promptly notify the United States in writing., and shall include in that notification a summary of the

steps that Settling Defendants have taken to attempt to comply with Paragraph 78 of this Consent

Decree. The State shall assist the Settling Defendants, and the United States may, as it deems

appropriate, assist Settling Defendants and/or the State, in obtaining access or land/water use

restrictions, either in the form of contractual agreements or in the form of easements running with the

land. Settling Defendants shall reimburse the United States or the State, as applicable, in accordance

with the procedures in Paragraph 6 of Section VII (Payment Regarding United States' Response

Costs) or Paragraph 56 of Section XVII (Settling Defendants' Reimbursement to the State), for all

costs incurred, directly or indirectly, by the United States or the State, as applicable, in obtaining such

access and/or land/water use restrictions including, but not limited to, the cost of attorney time and the

amount of monetary consideration paid or just compensation. The State agrees, pursuant to Section

104(j) of CERCLA, to accept title to any and all real property relating to the Site or the Consent

Decree transferred to it by the United States,

80. If EPA determines that land/water use restrictions in the form of state or local laws,

regulations, ordinances or other governmental controls are needed to implement response activities at

the Site, ensure the integrity and protectiveness thereof, or ensure non-interference therewith, Settling

Defendants shall cooperate with EPA's and the State's efforts to secure such governmental controls.

67



81. Notwithstanding any provision of this Consent Decree, the United States and the State

retain all of their access authorities and rights, as well as all of their rights to require land/water use

restrictions, including enforcement authorities related thereto, under CERCLA, RCRA, and any other

applicable statute or regulations.

XXIV. A£dS£TQ!NFQRMAT!QN

82. Settling Defendants shall provide to EPA and the State, upon request, copies of all

documents and information within their possession or control or that of their contractors or agents

relating to activities at the Site or to the implementation of this Consent Decree, including, but not

limited to, sampling, analysis, chain of custody records, manifests, trucking logs, receipts, reports,

sample traffic routing, correspondence, or other documents or information related to the Site.

83. CjHiOjCJ^ii/lM

a. Settling Defendants may assert business confidentiality claims covering part or all

of the documents or information submitted to Plaintiffs under this Consent Decree to the extent

permitted by and in accordance with Section 104(e)(7) of CERCLA, 42 U.S.C. §9604(e)(7), and 40

C.F.R. 2.203(b). Documents or information determined to be confidential by EPA will be accorded

the protection specified in 40 C.F.R. Part 2, Subpart B. If no claim of confidentiality accompanies

documents or information when they are submitted to EPA and the State, or if EPA has notified

Settling Defendants that the documents or information are not confidential under the standards of

Section 104(e)(7) of CERCLA, the public may be given access to such documents or information

without further notice to Settling Defendants.

b. Settling Defendants may assert that certain documents or information are privileged

under the attorney-client privilege or any other privilege recognized by federal law. If'Settling
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Defendants assert such a privilege in lieu of providing documents or information, they shall provide

Plaintiffs with the following: 1) the title of the document or information; 2) the date of the document

or information; 3) the name and title of the author of the document or information; 4) the name and

title of each addressee and recipient; 5) a description of the subject of the document or information;

and 6) the privilege assented. However, no documents or information created or generated pursuant to

the requirements of this or any other consent decree with the United States shall be withheld on the

grounds that they are privileged. If a claim of privilege applies only to a portion of a document or

information, the document or information shall be provided to Plaintiffs in redacted, form to mask the

privileged information only. Settling Defendants shall retain all documents or information that they

claim to be privileged until the United Stales has had a reasonable opportunity to dispute the privilege

claim and any such dispute has been resolved in the Settling Defendants' favor.

84. No claim of confidentiality shall be made with respect to any data, including but not

limited to, all sampling, analytical, monitoring, hydrogeologic, scientific, chemical, or engineering

data, or any other documents or information evidencing conditions at or around the Site.

XXV. REJEfiriTQjVOFRECQRDS

85. Until 10 years after the entry of this Consent: Decree, each Settling Defendant shall

.preserve and retain all documents or information now in its possession or control, or which come into

its possession or control, that relate in any manner to response actions taken at the Site or the liability

of any person for response actions or response costs at or in connection with the Site, regardless of

any corporate retention policy to the contrary.

86. After the conclusion of the document retention period in the preceding paragraph, Settling

Defendants shall notify EPA and the State at least 90 days prior to the destruction of any such
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documents or information, and, upon request by EPA or the State, Settling Defendants shall deliver

any such documents or information to EPA or the State. Settling Defendants may assert that certain

documents or information are privileged under the attorney-client privilege or any other privilege

recognized by federal law. If Settling Defendants assert such a privilege, they shall provide Plaintiffs

with the following: 1) the title of the document or information; 2) the date of the document or

information; 3) the name and title of the author of the document or information; 4) the name and title

of each addressee and recipient; 5) a description of the subject of the document or information; and.6)

the privilege asserted. However, no documents or information created or generated pursuant: to the

requirements of this or any other consent decree with the United States shall be withheld on the

grounds that they are privileged. If a claim of privilege applies only to a portion of a document or

information, the document or information shall be provided to Plaintiffs in redacted, form to mask the

privileged portion only. Settling Defendants shall retain all documents or information that they claim

to be privileged until the United States has had a reasonable opportunity to dispute the privilege claim

and any such dispute has been resolved in the Settling Defendants' favor.

87. By signing this Consent Decree, each Settling Defendant certifies individually that, to the

best of its knowledge and belief, it has:

a. conducted a thorough, comprehensive, good faith search, for documents or

information, and has fully and accurately disclosed to EPA, all documents or information currently in

its possession, or in the possession of its officers, directors, employees, contractors or agents, which

relates in any way to the ownership, operation or control, of the Site, or to the ownership, possession,

generation, treatment, transportation, storage or disposal of a hazardous substance, pollutant or

contaminant at or in connection with the Site;
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b, not altered, mutilated, discarded, destroyed or otherwise disposed of any documents

or information relating to its potential liability regarding the Site, after notification of potential

liability or the filing of a suit against the Settling Defendant regarding the Site; and

c. fully complied with any and all EPA requests for information regarding the Site

pursuant to Sections 104(e) and 122(e) of CERCLA, 42 U.S.C, §§ 9604(e) and 9622(e).

XXVI. NQUCE&ANDSUBMKSIQNS

88, Whenever, under the terms of this Consent Decree, notice is required to be given or a

document is required to be sent by one party to another, it shall be directed to the individuals at the

addresses specified below, unless those individuals or their successors give notice of a change to the

other Parties in writing. Written notice as specified herein shall constitute complete satisfaction of

any written notice requirement of the Consent Decree with respect to the United States, the State, and

Settl ing Defendants, respectively.

AjjgjheJLJnjtedLStates:

the addressees and addresses for DOJ, EPA, NOAA, and DOI below

AsjoDQJ:

Chief, Environmental Enforcement Section
Environment and Natural Resources Division
U.S. Department of Justice (DJ # 90-11-3-06627)
P.O. Box 7611
Washington, D.C. 20044-7611

Michael P. lannotti
Assistant United States Attorney
District of Rhode Island
Fleet Center
50 Kennedy Plaza
Providence, RI 02903
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AstoEPA:

David J. Newton, EPA Project Manager
Office of Site Remediation and Restoration
United States Environmental Protection Agency
New England Region (HBO)
One Congress Street, Suite 1100
Boston, MA 02114-2023

Regional Financial Manager
Office of Finance and Cost Recovery
United States Environmental Protection Agency
New England Region (MFC)
One Congress Street, Suite 1100
Boston, MA 02114-2023

AstoNQAA:

Gwendolyn A. Wilkie
United States Department of Commerce
National Oceanic and Atmospheric Administration
Office of General Counsel, Natural Resources Division
Gloucester, MA 01930-2298

AsjoDQI:

Mark Barash
U.S. Department of the Interior
Office of the Solicitor
One Gate-way Center, Suite 612
Newton Corner, MA 02158

As_to_the_State:

Gary Jablonski, State Project Coordinator
RI Department of Environmental Management
Office of Waste Management
235 Promenade Street
Providence, RI 02908
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Asjtoj>ettling_Defendants:

Town Manager
Town, of South Kingstown
1 80 High Street:
Wakefield, RI 02879

Town Manager
Town of Narragansett
25 Fifth Avenue
Narragansett, RI 02882-0777

XXVII.

89. Settling Defendants shall cooperate with and provide support to the community relation!)

efforts of EPA and the State relating to Operable Unit 1. including the provision of information

regarding the Operable Unit 1 Work to the public, As requested by EPA and the State, Settling

Defendants shall participate in the preparation of such information for dissemination to the public and

in public meetings which may be held or sponsored by EPA and the State to explain activities at or

relating to the Site. This support: may include (i) the provision of presentations, logistical support,

visual aids and equipment, (ii) publication and copying of fact sheets or updates, ( i i i )assistance in

placing EPA and State public notices in print, and (iv) assistance in development of a Community

Relations Plan.

XXVIII. MODIFICATION

90. Schedules specified in this Consent Decree for completion of the Work may be modified

by agreement: of EPA and the State. All such modifications shall be made in writing.

91. No material modifications shall be made to the Remedial Design SOW or the Remedial

Action SOW without written notification to and written approval of the United States, the State, and

the Court, if such modifications fundamentally alter the basic features of the selected remedy within
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the meaning of 40 C.F.R. 300.435(c)(2)(B)(ii). Modifications to the RD SOW or the RA SOW that

do not materially alter that document, or material modifications to the SOW that do not fundamentally

alter the basic features of the selected remedy within the meaning of 40 C.F.R.300.435(c)(2)(B)(ii),

may be made by written agreement between the EPA and the State.

92. Nothing in this Decree shall he deemed to alter the Court's power to enforce, supervise or

approve modifications to this Consent Decree.

XXIX. REIENUQNOLJURISDICIIQN

93. This Court shall retain jurisdiction over this matter over both the subject matter of this

Consent Decree and the Parties to this Consent Decree for the purpose of interpretation of the Consent

Decree, or to effectuate or enforce compliance with its terms, or to resolve disputes in accordance

with the dispute resolution provisions of the Consent Decree.

XXX. INTEGRATION/APPENDICES

94. The following appendices are attached to and incorporated into this Consent Decree:

"Appendix A'" is the List of Settling Defendants.

"'Appendix B" is the Map of Rose Hill Regional Landfill Site.

"Appendix C" is the Escrow Agreement.

"Appendix D" is the Record of Decision for the Operable Unit 1 Source Control Remedy.

"Appendix E" is the Cooperative Agreement for the OU1 Remedial Design,

including the OU1 Remedial Design Scope of Work.

"Appendix F" is the OU1 Remedial Action Statement of Work.

"Appendix G" is the draft access and institutional control instrument.

"Appendix H" is the Guidelines for Reuse Plan and Assessment.
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"Appendix I" is the description and site plan for the Frisella property.

95. This Consent Decree and its appendices constitute the final, complete and exclusive

agreement and understanding among the Parties with respect to the settlement embodied in this

Consent Decree. The Parties acknowledge that there are no representations, agreements or

understandings relating to the settlement other than those expressly contained in this Consent Decree.

XXXI. LQDGING^ND£EPQRIIJMIYJFQR_Pl!BLIC_CQMME5rr

96. This Consent Decree shall be lodged, with the Court for a period of not less than 30 days

for public notice and comment. The United States reserves the right to withdraw or withhold its

consent if the comments regarding the Consent Decree disclose facts or considerations which indicate

that this Consent Decree is inappropriate, improper, or inadequate. The State may 'withdraw or

withhold its consent to the entry of this Consent Decree if comments received disclose facts or

considerations which show that the Consent Decree violates state law. The United States reserves the

right: to challenge in court the State withdrawal from the Consent: Decree, including the right to argue

that the requirements of state law have been waived, pre-empted or otherwise rendered inapplicable

by federal law. The State reserves the right to oppose the Uni ted States' position taken in opposition

to the proposed withdrawal. In addition, in the event: of the United States" withdrawal from this

Consent Decree, the State reserves its right to withdraw from this Consent: Decree. Settling

Defendants consent to the entry of this Consent Decree without further notice.

97. If for any reason this Court should decline to approve this Consent Decree in the form

presented, this agreement is voidable at the sole discretion of any party and the terms of the agreement

may not be used as evidence in any litigation: between the Parties.
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xxxn. EFFECITVJLBATE
98. The effective date of this Consent: Decree shall be the date upon which it is entered by the

Court.

XXXIV. SK2IAIQRIES/SERYICE

99. Each undersigned representative of a Settling Defendant to this Consent Decree, the

Assistant Attorney General for the Environment and Natural Resources Division of the United States

Department, of Justice and the Commissioner of the Department of Environmental Management of the

State of Rhode Island certifies that he or she is authorized, to enter into the terms and conditions of

this Consent Decree and to execute and bind legally the Settling Defendants, the United States, and

the State of Rhode Island, respectively, to this document.

100. Each Settling Defendant hereby agrees not to oppose entry of this Consent Decree by

this Court or to challenge any provision of this Consent Decree, unless the United States has notified

Settling Defendants in writing that it no longer supports entry of the Consent Decree.

101. Each Settling Defendant: shall identify, on the attached signature page, the name and

address of an agent 'whois authorized to accept service of process by mail on behalf of that Party with

respect: to all matters arising under or relating to this Consent Decree. Settling Defendants hereby

agree to accept: service in that manner and to waive the formal service requirements set forth in Rule 4

of the Federal Rules of Civil Procedure and any applicable local rules of this Court, including but not

limited to, service of a summons.
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SO ORDERED THIS DAY OF

United States District Judge
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THE UNDERSIGNED PARTIES enter into this Consent Decree In the matter of United States and

State of Rhode Island v. Town of South Kingstown, R.I, and Town of Narragansett, R.I., relating to

the Rose Hill Regional Landfill Superfund Site.

FOR THE UNITED STATES OF AMERICA

Date:
Thomas L. Sansonetti
Assistant Attorney General
Environment and Natural Resources Division
U.S. Department of Justice

Henry M. Friedman
Senior Attorney
Environmental Enforcement Section
Environment and Natural Resources Division
U.S. Department of Justice
P.O. Box 7611
Washington, DC 20044-7611

Margaret Curran
United States Attorney

'
Date: J^l By:

Michael^lannotti,
Assistant United Suites Attorney
District of Rhode Island
Fleet Center
50 Kennedy Plaza
Providence, RI 02903

X
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Date: _
Robert W. Vamey
Regional Administrator
Region I
U.S. Environmental Protection Agency
One Congress Street, Suite 1100
Boston, MA 02114-2023

Amelia Welt Katzen C.\
Senior Enforcement Counsel
Region I
U. S, Environmental Protection Agency
One Congress Street, Suite 1100
Boston, MA 02114-2023
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THE UNDERSIGNED PARTY enters into this Consent Decree in the matter of United Stales and
State of Rhode Island v. Town of South Kingstown, R.I. and Town of Narragansett, R.I., relating to
the Rose Hill Regional Landfill Superfund Site.

FOR THE STATE OF RHODE ISLAND

Date:
Man ReitsrAa
Director l

Department of Environmental Management
235 Promenade Street
Providence, Rhode Island 02908
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THE UNDERSIGNED PARTY enters into this Consent Decree in the matter of United States and
State of Rhode Island v, Town of South Kingstown, R.I. and Town of Narragansett, R.I., relating to
the Rose Hill Regional Landfill Superfund Site.

Date: 10/16/2002

FOR DEFENDANT TOWN QB'SOUTH KINGSTOWN, R.I.

Name: Stephen A. Alfred
Title: Town Manager-
Address: 180 High Street

Wakefield, RI 02879

Agent Authorized to Accept Service on Behalf of Above-signed Party:

Name: Stephen A. Alfred

Title: Town Manager

Address: 180 High Street
Wakefield, RI 02879
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THE UNDERSIGNED PARTY enters into this Consent Decree in the matter of United States and
State of Rhode Island v. Town of South Kingstown, R.I. and Town of Narragansett, R.I,, relating to
the Rose Hill Regional Landfill Superfund Site.

FOR DEFENDANT TOWN OF NARRAGANSETT, R.I.

Date: A

Name: Maurice J. Loon^ens, Jr.
Title: Town Manager
Address: Town of Narragansett

25 Fifth Avenue
Narragansett, RI 02882

Town Council: Authorized October 7, 2002
Agenda Item 2002-10-33 5

Agent Authorized to Accept Service on Behalf of Above-signed Party:

Name: Jeffry Ceasrine, P.E.

Title: Town Engineer

Address: Town of Narragansett
25 Fifth Avenue
Narragansett, RI 02882
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UNITED STATES DISTRICT COURT
DISTRICT OF RHODE ISLAND

UNITED STATES OF AMERICA and )
STATE OF RHODE ISLAND AND )
PROVIDENCE PLANTATIONS, )

)
Plaintiffs, )

)
v. ) CIVIL ACTION NO.

)
TOWN OF SOUTH KINGSTOWN, R.I., )
and TOWN OF NARRAGANSETT, R.I. )

)
Defendants. )

CER1IFJCA1E_QESERVI£E

I hereby certify that I have thisljth day of December, 2002, caused to be mailed,

first-class, postage prepaid, a copy of the Complaint and the Notice of Lodging of Consent

Decree and of Defendants' Waiver of Service, with accompanying Consent Decree, to the

counsel and representatives for the defendants., as well as to counsel for the State, at the

following addresses:

Gerald .1. Petros
Hinckley, Alien & Snyder LLP
1500 Fleet Center
Providence, Rhode Island 02903-2393

Stephen A. Alfred
Town Manager
Town of South Kingstown
180 High Street
Wakefield, RI 02879

( 1 )



Jeffry Ceasrine, P.E.
Town Engineer
Town of Narragansett
25 Fifth Avenue
Narragansett, RI 02882

John Langlois
Senior Legal Counsel
Department of Environmental Management
State of Rhode Island
235 Promenade Street
Providence, RI 02908

MichaejTrTIannotti
Assiswnt United S
District of Rhode
Fleet Center
50 Kennedy Plaza
Providence, RI 02903
(401)528-5477

( 2)



APPENDIX A

LIST OF SETTLING DEFENDANTS

Town of South Kingstown, RI
Town of Narragansett, RI
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APPENDIX B

MAP OF ROSE HILL REGIONAL LANDFILL SUPERFUND SITE
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APPENDIX C

ESCROW AGREEMENT
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SOVEREIGN BANK
ESCROW DEPOSIT ACCOUNT SERVICE

MASTER ACCOUNT AGREEMENT

This Agreement made this 25th day of June, 2002 by and between Sovereign Bank ("Bank") with its
principal office located at 1 130 Berkshire Boulevard, Wyomissing, PA 19610 and Town of South
Kingstown ("Customer") whose principal office is located at 180 High Street, Wakfield, RI . Customer
and Bank agree as follows:

1. By executing this Agreement, Customer authorizes the Bank to receive and act on written, facsimile
(fax) or telephone instructions from Customer's Authorized Representative(s) listed below. Customer
agrees that the Bank will act on instructions only if Customer's Authorized Representative provides the
Authorization Code listed below.

2. Customer agrees to indemnify the Bank for any costs, losses or liabilities that the Bank may incur as a
result of any claim or wrongful transfer of Customer's funds if the Bank acts on it reasonable belief that it
was authorized to do so.

Name on Master Account: TOWN OF SOUTH KINGSTOWN AF
S KINGSTOWN & NARR EPA ESCROW ACCOUNT BENEF

Master Account #: 95570004317

Disbursement Account Same
#:

Telephones: 401-789-9331 X 2.06

Rate 1.74%

Name of Authorized Representatives :

Alan R Lord

Tax Ident (TIN): 05-6000519

Authorization N/A call Governmnet
Code: Banking at 877-506-9352

Fax # 401-792-9646

Landlord/Tenant(Interest Split) Yes ["] No _>_]
If yes,

3. This Agreement may be canceled by Customer at any time by written notice to the Bank at the address
listed above. This Agreement also may be cancelled by the Bank with thirty (30) days written, notice to
Customer. Customer'is notice of cancellation shall be effective only for transactions initiated after the
EJank's receipt: of the notice and after the Bank has a reasonable time to act on a notice of cancellation.

4. Customer represents and warrants that the entering into this Agreement is authorized by Customer, and
Customer agrees to supply to Bank corporate resolutions or such other documents evidencing such
authorization, as may reasonably be required.

5. This Agreement shall be subject to such administrative rules as Bank may establish and disseminate
from time to time governing these services such as time limits by whicfi requests for transfers may be
received, specific telephone numbers for various types of transfer requests, and other rules,

SOVEREIGN BANK.  Branch #

Name: Alan R, Lord

Title: FinanceDirector S I C E P R E S I D E N T

RT ID
Copy  Community Banking Office Copy  Customer

ADDENDUM
THE ESCROW AGENT SHALL SUBMIT TO THE JURISDICTION AND VENUE OF THE
UNITED STATES DISTRICT COURT OF RHODE ISLAND IN CONNECTION WITH ANY"
LITIGATION ARISING OUT OF TEE ESCROW AGREEMENT,,

Ver2: escrow.dot
1/6/00 SOVEREIGN BANK

L/o'OHN CONTE. S'R VTr."E PRFdTn iRMT
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APPENDIX D

RECORD OF DECISION FOR THE OPERABLE UNIT 1 SOURCE CONTROL REMEDY
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DECLARATION

ROSE HILL REGIONAL LANDFILL SUPERFUND SITE
SOUTH KINGSTOWN, RHODE ISLAND

EPAID#RID980521025

SJAJO/ffiNXQOASISANDPURPQSE

This decision document presents the Selected Remedy for the Rose Hill Regional Landfill
Superfiind Site, in South Kingstown, Rhode Island, which was chosen in accordance with the
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), as
amended by the Superfiind Amendments and Reauthorization Act (SARA), and, to the extent
practicable, the National Oil and Hazardous Substances Contingency Plan (NCP). This decision
document represents the first operable unit of a phased approach to remediate the environmental
contamination caused by the Site. The first operable unit is a source control remedy which is
intended to prevent or minimize the continued release of hazardous substances, pollutants or
contaminants to the environment. The first operable unit will collect data to assess the
effectiveness of the source control remedy, assess the need for taking any further response actions
under a second operable unit, and assist the State with TMDL predictions for Site-related
contaminant concentrations affecting local water bodies. Management of the migration of
contaminants to surface or ground water will be based on data obtained lirom monitoring
conducted under the first operable unit and any additional studies that are deemed necessary to
further assess Site impacts, characterize the extent: of contamination, and assess the need to
develop and evaluate alternatives for future actions.

This decision is based on the Administrative Record 'which has been developed in accordance with
Section 113(k) of CERCLA and which is available for public review at the South Kingstown
Public Library in Peace Dale, Rhode Island and at the USEPA Region I -New England, Office of
Site Remediation and Restoration Records Center in Boston, Massachusetts. The Administrative
Record Index identifies each of the items comprising the Administrative Record upon which the
selection of the remedial action is based. The Administrative Record Index is Appendix B of this
Record of Decision (ROD).

The Rhode Island Department of Environmental Management has reviewed the various
alternatives and has indicated its support for the selected remedy. The State has also reviewed the
Remedial Investigation, Risk Assessment and Feasibility Study to determine if the selected remedy
is in compliance with applicable or relevant and appropriate State Environmental laws and
regulations. The State of Rhode Island concurs with the selected remedy for the Rose Hill
Regional Landfill Superfund Site.

The response action selected in this ROD is necessary to protect the public health, welfare, or the
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environment. The human health and ecological risk assessments identified unacceptable risks
posed by actual or threatened releases of hazardous substances from this Site which if not
addressed by implementing the response action selected in this ROD1, may present an imminent
and substantial endangerment to public health, welfare, or the environment. Groundwater
(through the use of institutional controls), air (through the collection and treatment of landfill gas)
and leachate (through excavation and consolidation) are the media of focus for this operable unit
response.

The Selected Remedy is Alternative 4B, modified to take into account its role as the first operable
unit of a phased approach to remediate the environmental contamination caused by the Site. The
Selected Remedy consists of the following activities:

iL£

I . Excavate and consolidate the Bulky Waste Area landfill materials onto the Solid
Waste Area landfill;

2. Collect and effectively manage leachate and waters collected from runoff and de-
watering operations during the excavation of the 'Bulky Waste Area. ;,

3 . Construct a multi-layer hazardous waste cap using innovative and cost efficient
cover materials, as may be appropriate and as further defined in design, over the
extent of the Solid Waste .Area landfill and consolidated Bulky Waste Area.
materials;

4. Inspect and monitor the integrity and performance of the landfill cap over time;

5. Assess, control, collect, and treat landfill gas emissions by an active internal and
perimeter gas collection system and thermal treatment of such gasses through the
use of an enclosed flare and continue monitoring landfill gas concentrations to
assess the need to modify the landfill gas collection treatment system as necessary;

6. Implement access restrictions and Institutional Controls (land title restrictions
including, but not limited to, easements and restrictive covenants) on land use and
the use of, or hydraulic alteration of, groundwater where Preliminary Remediation
Goals (PRGs) (based on MCLs, MCLGs) and/or other health based standards are
exceeded.

7. Install a chain link fence and/or other physical barriers where necessary to prevent
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Site access, injury and/or exposure;

8. Long-term monitoring of surface water, groundwater, air and leachate emergence;

9. Perform operation and maintenance activities throughout the life of the remedy;

10. Conduct statutory five year reviews as required.

Estimated Time for Design and Construction: 2 years
Estimated Time of Operation: <15 yearsfor LFG; > 30 years GW/Leachale
Estimated Capital Cost: $1 1, 360, 000
Estimated Operations and Maintenance Costs (net present worth) : $6,680, 000
Estimated Total Cost (net present worth) : $13, 040, 000

The remedial action selected for implementation at the Rose Hill Regional Landfill Superfund Site
is consistent with CERCLA and the NCP. The Selected Remedy is protective of human health
and the environment, attains ARARs and is cost effective. The Selected Remedy partially satisfies
the statutory preference for treatment which permanently and significantly reduces the mobility,
toxicity or volume of hazardous substances as a principal element and utilizes permanent solutions
and alternative treatment technologies to the maximum extent practicable. The remedy uses
treatment to address landfill gas emissions and includes excavation of the Bulky 'Waste Area to
reduce mobility of hazardous substances. Consistent with EPA's presumptive remedy for
municipal landfills, capping of the consolidated Bulky and Solid Waste Areas was selected given
the volume of material arid, the cost to treat such volume.

Because this remedy will result in hazardous substances remaining on-site above levels that allow
for unlimited use and unrestricted exposure., a review will be conducted within five years after
initiation of remedial action to ensure that the remedy continues to provide adequate protection of
human health and the environment.

See attached ROD data certification checklist,

^ _  , .
Date Patricia L. Meaney, iMrecfor

Office of Site Remediation and Restoration
EPA - New England
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ROSE HILL REGIONAL LANDFILL
SUPERFUND SITE ROD DATA CERTIFICATION CHECKLIST

The following information is included in the Decision Summary section of this Record of
Decision. Additional information can be found in the Administrative Record file of this Site.

• Chemicals of concern and their respective concentrations.

• Baseline risk represented by the chemicals of concern.

• Cleanup levels established for chemicals of concern and the basis for these levels.*

• How source materials constituting principal threats are addressed.

• Current and reasonably anticipated future land use assumptions and current and potential
future beneficial uses of ground water used in the baseline risk assessment and ROD.

• Potential land and ground-water use that will be available at the site as a result of the
Selected Remedy.

• Estimated capital, annual operation and maintenance (O&M), and total present worth
costs, discount rate, and the number of years over which the remedy cost estimates are
projected.

• Key factor(s) that led to selecting the remedy (i.e., describe how the Selected Remedy
provides the best balance of tradeoffs with respect to the balancing and modifying
criteria,, highlighting criteria key to the decision).

•NOTE: The selected remedy is a source control remedy which is intended to prevent or
minimize the continued release of hazardous substances, pollutants or contaminants to the
environment. This decision is also the first operable unit remedy of a phased clean up approach.
As such, no cleanup levels are established under this remedy; instead the remedy will meet the
perfbrrnan.ee standards set out in the ROD. The first operable unit remedy will meet all ARARs
including those for Site air emissions, landfill closure, and process water discharge or reinjection.
Management of the migration of contaminants from the Site will be addressed, in a future
decision document,, based upon data obtained from monitoring conducted under the first operable
unit, and any additional studies that are deemed necessary to further assess Site impacts,
characterize the extent of contamination, and to assess the need to-develop and evaluate
alternatives for future actions,.
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I. SITE NAME, LOCATION AND DESCRIPTION

The Rose Hill Regional Landfill. Superfund Site (the Site) is located within the town of South
Kingstown, Rhode Island, in the village of Peace Dale (Figure 1) within 'Washington County,. It
lies about 5 miles inland from Narragansett Bay and 2 miles north of Wakefield, Rhode Island.
The Site is bordered by Rose Hill Road to the west, the Saugatucket River to the east, and
residential private property to the north and south. Remedial response activities including this
Remedial Investigation and Feasibility Study were conducted under a United States
Environmental Protection Agency (1EP.A) lead with the State of Rhode Island Department of
Environmental Management (RIDEM) remaining active throughout as the support, agency.

The Site is located in an abandoned sand and gravel quarry and encompasses approximately 70
acres. As shown in Figure 1, the Site consists of three separate and inactive disposal areas or
landfills, referred to herein as the Solid Waste Area. (SWA), the Bulky Waste Area (BWA), and
the Sewage Sludge Area (SSA). An active transfer station, south, of the disposal, areas, is also
located on the Site (Figure 2).

Two primary surface water bodies flow through the Site: Saugatucket River and Mitchell Brook.
An unnamed brook, west of the Site, flows into the Saugatucket: River and an unnamed tributary,
in the northern portion of the Site, flows into Mitchell Brook. The Saugatucket: River is classified
by the State of Rhode Island as a Class B water body that is suitable for fishing and swimming.
Wetland and flood plain habitats are also found adjacent to the disposal areas and are subject; to
runoff and contamination from the disposal areas. An open excavated area approximately 400
feet north of the disposal areas is currently used for target and, skeet shooting. Approximately
200 feet west of the disposal areas, sand and gravel operators excavate sand, gravel and loam for
resale to the public.

Groundwater is used within a 3-mile radius of the Site for the following purposes:
• Private residential supplies (no alternate supply available)
• Municipal public water supply

Residents in South Kingstown obtain water from both public and private wells. Private wells
within a 3-mile radius of the Site consist of overburden or bedrock wells. Three supply wells for
the University of Rhode Island are located 2.7 miles northwest of the Site. Two municipal supply
wells for the Kingston District are located 2.9 miles northwest of the Site. The University and the
District utilize each other's systems as waiter supply back-up.
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n SITE HISTORY ANDENFORCEMENT ACTIVITIES

A. Land Use

Prior to 1.941, the Site was used for agriculture. Sand and gravel excavation operations were
conducted at the Site from at least 1948 through 1963. The Rose Hill Site began operation as a
landfill in 1967 in the area previously used for sand and gravel excavation. The landfill was
operated by the Town of South Kingstown under a state permit from RIDEfvl which was
renewable annually. For approximately 1.6years, it received domestic and industrial wastes from
residents and industries in South Kingstown and Narragansett. In October 1983, the landfill
reached its state-permitted maximum capacity and active landfilling operations ceased. For the
past fifty years, the Site owner has conducted organized small game hunts, the boarding, breeding,
training, and showing of hunting dogs, skeet and target shooting, and stocking and periodic
release of small game birds throughout the Site.

Facility Operations and Waste Disposal Practices. Table 1 provides a chronology of activities
affecting the landfill operations.

Landfills in the three disposal areas (the Solid Waste, Bulky 'Waste., and Sewage Sludge Areas),
began operations in 1967, 1978., and 1977, respectively.. The Solid Waste Area landfill was
closed in 1982 and the Bulky Waste and Sewage Sludge Area landfills were closed in 1983.
During 1983., a transfer station, for nn.uaici.pal refuse was located south of the Bulky Waste Area.
The transfer station is currently active. At the station, refuse is unloaded from collection trucks
and transferred to vehicles that transport it off site to the Johnston landfill. Figure 1 shows the
three disposal areas and the transfer station at the Site.

Waste handling procedures for the Rose Hill Regional Landfill "were set by state regulations and
town ordinance. The waste handling practices conducted at the landfill consisted of the disposal
of municipal refuse and industrial refuse including the disposal of industrial wastes.. Through its
investigation, EP.A. has acquired, some information regarding the disposal and approximate
location of these industrial 'wastes but the exact quantity and location(s) of hazardous substances
disposed of on the Site throughout the landfill's operation are predominantly unknown.
Information regarding the total volume of solid, waste placed in the landfill is available through
studies conducted for the Town of South Kingstown by C.E. Maguire.

In 1967, when activity at the landfill officially commenced, a court order prohibited the disposal.
of combustibles at Rose Hill. In 1978, the order was amended to allow the disposal of
combustibles in the Bulky Waste Area. In 1.979, the State of Rhode Island ordered cities and
towns to establish facilities for the collection of waste oil. It is reported that a waste oil collection
facility at the Rose Hill Site was established during this time.
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A known waste handling problem concerns the disposal of liquid 'waste from the Peacedale.
Processing Company, specifically a urethane adhesive. A letter dated .January 8, 1970,
transmitted from an engineer of the State Division of Solid Waste Management to the South
Kingstown Director of Public Works, put into 'writing an agreement on the disposal method for
liquid 'waste from the Peacedale Processing Company. The two authorities came to an
understanding that the drummed 'waste would be disposed of daily by dumping it onto other
wastes that had been deposited each clay. The purpose of this was to take advantage of the
absorptive characteristics of the waste materials as the urethane adhesive was disposed.

A year later, on March 16, 1971, correspondence sent from the same state office notified the
South Kingstown Town Manager that liquid waste from Peacedale Processing was being
improperly disposed of at the Rose Hill Solid Waste landfill. The communication reiterated that
the liquid waste should be spread over the surface of the landfill to allow it to be absorbed by the
fill, if acceptance of such waste were to continue.

In 1979, a resident observed and reported to RIDElVl the dumping of a number of barrels, with the
lids intact, on the Solid Waste landfill slope within a few feet of Rose Hill Road. The track
transporting these drums on this occasion was reported to be labeled "Peacedale Processing." The
resident further reported at least one barrel was labeled "slop glue."" The drams were buried intact.
with the exception of one. One of these barrels was also observed to be at least part liquid.
RIDEM investigated this report and found a drum labeled "DALTOSLEX 535" and "DRANO
21." Daltoslex is a polyurethane fabric coating dissolved, in trichloroethylene (TCE), dimethyl
formamide (N,N-DMF), mid cellosolve solvent. Cellosolve is the trademark for mono- and
dialkyl ethers of ethylene glycol and their derivatives (Sax and Lewis 1987). Analysis of samples
collected from these drums identified hexane, 2-butanone (MEK), TCE., and toluene as
components of the liquid. All of these chemicals are widely used industrial solvents. Dimethyl
formamide and cellosolve cannot be detected by the common methods used to analyze for volatile
organic compounds.

On December 6, 1979, the State Division of Solid Waste Management wrote to Kenyon Piece
Dyeworks (a subsidiary of Peacedale Processing) to confirm an analysis of the waste adhesive
procured from the Peacedale plant on November 19, 1979. The analysis revealed that the sample
contained trichloroethylene at 29,000 parts per billion (ppb), toluene at 400 ppb, and
tetrachloroethylene at 4 ppb. An analysis of the waste itself revealed that it contained
trichloroethylene in the amount of 0.3:5%. Biased upon the analyses, the waste adhesive produced
at the plant was deemed not hazardous [as a solid], as defined by Rhode Island regulations, and
could be disposed of at any licensed solid waste management facility. The State added that the
waste adhesive was to be in a solid form when taken to the landfill and exposed to the air for at
least a week prior to its disposal. Within the same time frame, Kenyon Piece Dyeworks notified
the State that the company had suspended shipment of the above-mentioned waste adhesive to the
Rose Hill landfill pending further investigation of its environmental reactivity.
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Peacedale Processing notified the United States Environmental Protection Agency (EPA),
Region I, in 1981 that the company had disposed of laminating adhesive at the Rose Hill Landfill
from 1971 to 1979. Although other volatile organics, inorganics, and phthalate compounds have
been detected at the Site study area, little is known about the disposal practices associated with
these contaminants.

Land fill Disposal Areas. The Solid Waste Area (SWA) operated from 1967 until 1982. The
exact depth of deposited, solid waste materials is unknown but estimated during studies conducted
for the Town of South Kingstown to be to bedrock in some places. Refuse 'was also reportedly
deposited in areas above, below, and at the water table. Areal photographs of the disposal area.
compiled June 1991 by EPA's Environmental Monitoring Systems Laboratory indicate that the
sand and gravel pit was filled in with refuse material starting in the southern portion and
progressing north. By 1988, waste materials were present throughout the pit, and all remnants of
the original sand and gravel pit were gone. Several possible leachate seeps (rust-colored staining
as evidenced in November 5, 1988 photography) are observed in the northern, eastern and
southern portions of the disposal area; The thickness of solid waste deposited throughout the
landfill prior to 1977 is unknown. However it was estimated that from 1977 to 1982 between 10
and 14 feet of solid waste were deposited. Upon closure, the SWA was reported to have been
covered with 0.5 to 2 feet of sandy soil and subsoil. Recent information indicates that only a
portion of this area may have been properly covered. Natural vegetation is observed throughout
most of this Area; however some spotty, less vegetated sites and occasional exposed debris is
apparent: -where lesser amounts of cover materials were used or subsequently 'were eroded.

The Sewage Sludge Area. (SSA) is located in the northeast section of the Site, between Mitchell
Brook and the Saugatucket River. This area operated from 1977 to 1983. Its predominant use
was to receive sludge from the South Kingstown wastewater treatment plant. The sludge was
deposited in trenches. Aerial photographs taken in 1981 show that the northern section of a large
north-to-south-orientated trench, running the entire length of this area,, as well as two smaller
trenches in the northern section, already contained sludge material. Three unfilled trenches were
also visible at that time. The depth of each excavation and the number of trenches are unknown.
Reported problems with the high moisture content of the sludge prompted the Town of South
Kingstown to initiate the hauling of the sludge to the Johnston landfill. Vegetative cover in this
area is less prevalent here than in the Solid Waste Area. In a letter dated July 15, 1993 from
RIDE1V1, Division of Water Resources to the Utilities Director of the Town of South Kingstown,
the Department 'writes: "" This Department is thus in a position to confirm that this site has been
properly closed, poses no threat to public health as long as the area is not excavated.,.."1, and "We
[the Department] also take this opportunity to close Order of Approval No. 490 issued for the
sludge disposal area."

The Bulky Waste Area (BWA), understood by reference and. inference from historic Town
records to have been used primarily for the disposal of large '"bulky"1 materials such as appliances,
tree stumps,, and other debris, is an 1I --acre area located east of the SWA and southwest of the
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SSA (Figure 1). This area is approximately 200 feet east of Mitchetl Brook and 250 feet: west of
the Saugatucket River. Disposal of materials in this Area began in 1978. Solid waste was also
reportedly disposed of in the period between closure of the Solid 'Waste Area and construction of
the transfer station (May 1982 through October 1983). Recent investigative information
presented to EPA by the Town of South Kingstown in 1999offers additional evidence that the
BWA is comprised of a far greater amount of municipal solid 'waste than had been previously
reported (see the April 1999GZA report, in Section 11.10of Administrative Record). Vegetation,
primarily grasses overlying natural fill materials, provides a natural cover for this area.

Property Ownership. Edward L. Frisella, Sr. (deceased) and Pearl F. Frisella are owners of
record of the property within which the landfill facility is located. The gravel quarry area, located
adjacent to and north of the landfill., is owned by the Estate of Edward L. Frisella, Sr. In 1967.,
the Town of South Kingstown entered into a lease with Mr. Frisella for the operation of a Solid
Waste landfill. After the establishment of the landfill, in February 1973, the Town of
Narragansett entered into an agreement with the Town of South Kingstown for joint use and
operation of the landfill. In 1977,Edward L. Frisella, Sr., and the Town of South Kingstown
reached an agreement upon the continued use of the property as a landfill facility. This
amendment to the lease provided additional land for expansion of the landfill facility (i.e., the
Sewage Sludge and Bulky Waste Areas). In 1982,the Town of South Kingstown purchased
15.03 acres from Mr. Frisella for the location of the town's transfer station.

B. Response Activity

Several supporting studies have been conducted from 1975 through!994 at the Rose Hill Site
prior to and during the Remedial Investigation and Feasibility Study (RI/FS). These studies have
generated reports and maps concerning the Rose Hill Landfill Site. The studies are documented
in the Administrative Record Index (Appendix E of this document) and many are summarized
and/or referenced in either or both of the Remedial Investigation (May, 1994)and Feasibility
Study (November, 1998) Reports,

Preliminary Assessment/Site Inspection. The Preliminary Assessment Report for the Rose Hill
Regional Landfill Site was completed in January, 1983 followed by a Site Inspection Report
completed in September, 1985. The Site was proposed for inclusion on the National Priority List
(MPL) on June 24, 1988. Upon review of the Site Investigation and comments received from the
proposed listing, EPA chose to conduct an Expanded Site Investigation to further characterize the
Site in anticipation of final MPL listing. This effort consisted of more detailed, inspection,
sampling and surveying of the Site and a final report was submitted in .January 1989. On October
4, 1989, the Site qualified for a final listing on the NPL.

In 1985,the Town of South Kingstown provided a municipal water line extension to adjacent
residences located on Rose Hill Road and those dwellings abutting the immediate northern
portion of the Site. The municipal water line extends as far north as the Site owner's driveway
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(across from 349 Rose Hill Road and marked by a terminal hydrant). Hookups to the waterline
were voluntary. One resident who initially refused the service was subsequently provided
municipal water, By 1989, water service was provided to Broad Rock Road. Generally,
residences along Rose Hill Road directly west and south of the Site use municipal water, A
number of residences on Saugatucket Road and Broad Rock Road are not connected to municipal
water and continue to use private wells, as do residents north of the Site on Rose Hill Road.

Removal Action. The Remedial Investigation (RI) and Feasibility Study (FS), conducted by
EPA, began in 1990 with field work commencing in the Spring of 1991. In June 1991, Metcalf
and Eddy (M&E), as EPA's remedial response contractor for performance of the RI/FS, installed
permanent soil gas sampling wells on the three landfill disposal areas and along the perimeter of
the Site. Initial results of sampling from the soil gas wells indicated the presence of explosive
levels of combustible gases in the 'vicinity of residential dwellings abutting the landfill. As a
result of M&E's soil gas results, the EPA Remedial Project Manager requested assistance from the
EPA Emergency Planning and Response Branch (EPRB) to perform a.removal assessment of
nearby residential dwellings to ensure that the structures were free of migrating gases. The
following paragraphs discuss the removal response actions conducted by EPA and a summary of
the resultant conclusions. A complete history of this work, monitoring results, and reports on the
removal be found in Section 2 of the Administrative Record under Removal Response.

On November 8, 1991 personnel from the United States Environmental Protection Agency
Emergency Planning and Response Branch (EPRB), Waste Management: Division (WMD; now
known as the Office of Site Remediation and Response (OSRR)), the South Kingstown Fire
Department and Technical Assistance Team (TAT) monitored 12 dwellings in proximity to the
Solid 'Waste Area landfill for the presence of combustible gases. The results of this survey
indicated that the dwellings were free of detectable concentrations of combustible gases. These
results are found in a document entitled: Methane Gas Investigation for Rose Hill Landfill, South
Kingstown, Rhode Island, December 1991, prepared by TAT.

In December 1991, the Agency for Toxic Substances and Disease Registry (ATSDR) issued a
health evaluation based on analytical data generated by M&E as well as the residential survey
performed in November 1991. At that time, ATSDR. stated "...the data did not indicate any public
health concerns., but EPA should continue periodic monitoring of the houses". As a result, EPRB
requested that TAT monitor the residential dwellings on a monthly basis for the next four months.
From December 1991 through March 1992, TAT monitored eight residential basements for
combustible gases in ambient air using an organic vapor analyzer (OVA), a combustible gas
indicator (CGI), and a photoionization detector (FDD). During this time, OVA readings above
background, levels were observed in several residential basements, with the residential basement
at 220 Rose Hill Road containing concentrations significantly above the background level (240-
1,000 units). PID readings in this residential basement were not above the background readings,
indicating that the gas was methane, a common landfill by-product, 'which is detected by the OVA
but not the PID.
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In July 1992,ATSDR issued another health consultation based on the monthly monitoring data.
and a sample collected from a soil gas well located along the foundation of 220 Rose Hill Road.
Methane was detected at 18,000 parts per million (ppm)at this soil gas well.

ATSDR recommended that "a methane monitor/alarm be installed in the residence 'which had the
37% lower explosive level (LEL)at its external foundation". ATSDR recommended that periodic
monitoring be performed on other residences.

In July 1992, EPA requested that TAT begin a biweekly monitoring program designed to monitor
residential basements and the soil gas wells (installed by 1VI&E) using a CGI, an OVA equipped
with a charcoal filter (to eliminate all organic compounds except methane, ethane, and propane),
and a PID (to verify that the gases detected with the OVA were methane). From July through
September 1992., elevated levels of gases were detected in soil gas wells, but no significant
concentration of gases were detected in any of the residential basements, including 220 Rose Hill
Road. A summary of the residential basement: sampling and the soil gas well sampling performed
by TAT from December 1991through September 1992can be found in the report entitled: Air
Monitoring Data Tables, Rose Hill Regional landfill Site, South Kingstown, Rhode Island,
December 1991- September 1992,prepared by TAT..

On September 2,1992, EPA and TAT collected soil gas samples in Summa canisters at three soil
gas wells and submitted the samples to the EPA New England Regional Laboratory (NERL) for
VOC analyses. The results of the Summa samples indicated the presence of vinyl chloride in soil
gas well LFGR-8 at a concentration of 4,000 ppm. The remaining two Summa samples contained
other V'OCs at low levels but no 'vinyl chloride. The presence of vinyl chloride in soil gas well
LFGR-8 was verified by TAT on September 16, 1992, using a vinyl chloride Drager Chemical
Detector Tube.

In October 1992, ATSDR. issued another health consultation based on the September 2, 1992
Summa canister sampling results. ATSDR stilted, "Thepresence of high levels of vinyl chloride
in soil gas (4000 ppm)would justify additional, characterization to determine the extent (if any) of
the contaminant migration from the landfill. Additional air monitoring should include ambient air,
both from the landfill property and the adjacent residential area."

On October 14, 1992,EPA Deputy Regional Administrator Paul Keough signed an Action
Memorandum for Regional Administrator Julie Belaga, authorizing $1,920,000 to mitigate the
threat to public health or to the environment resulting from the actual or potential exposure to
nearby human populations from the migration of the landfill gases.

On October 19-20, 1992, an air and soil gas sampling survey was conducted by personnel from
EPRB, the EPA Environmental Response Team (ERT), the Roy F. Weston, Inc. Response
Engineering and .Analytical Contract (REAC) Team and TAT. Based on the results obtained
from this survey, REAC prepared two reports. The first report, entitled: Final Emission Modeling
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Report, Rose Hill Regional Landfill, South Kingstown, Rhode Island, December 1992,estimated
that the landfill would generate 800 megagrams per year (Mg/year) of methane for .the next few
years, and also generate 7 Mg/year of nonmethane organic compounds (NMOC). The second
REAC report, entitled: Final Air Quality Modeling Report, Rose Hill Regional Landfill, South
Kingstown, Rhode Island, December 1992,estimated that the residences around, the landfill would
be exposed to an average 10.7parts per billion, volume to volume (ppb/v) vinyl chloride. Since
these were models, actual data were needled to verify the estimates. Therefore two additional
surveys were scheduled for the Site by EPA. In January 1993, EPRB issued a work assignment to
M&E to prepare a report evaluating options for an expedited, response action to mitigate the
subsurface migration of landfill gases toward the residential dwellings.

The first survey was conducted by EPRB and TAT from February through March 1993, when the
Site was covered by snow., and the subsurface migration of landfill gases was thought to be at the
annual maximum. This survey found that only one residential dwelling (220 Rose Hill Road) had
significant concentrations of methane (up to 2500 ppm) and -vinyl chloride (up to 22 ppb/v).
Biased on the vinyl chloride result, ATSDR stated that an increased cancer risk may exist if the
exposure of these levels of vinyl chloride was greater than 1.45 years. Based on the maximum
vinyl chloride concentration (1.78ppb/v) found in the other residential basements sampled and
the outside ambient air,ATSDR stated that no adverse health affects were expected to occur (for
the same interval of time). A summary of the results of the survey can be found in the report:
entitled: .Ro.se Hill Regional Landfill Site, Indoor Residential Air Survey Results, South
Kingstown, Rhode Island, February 1993-March 1993,prepared by TAT,

The second survey 'was conducted by ERT and REAC from May 24-28, 1993, 'when the surface of
the landfill was permeable, and the vertical, migration of the gases through the surface of the
landfill was thought to be at the annual maximum. Based on the results from this survey, REAC
predicted the residences around the landfill would be exposed to an average 0.008 ppb/v -vinyl
chloride. A summary of the results can be found in the reports entitled: Observed Ambient Air
Impact Report, Rose Hill Regional Landfill, South Kingstown, Rhode Island, July 1993 and Air
Quality Modeling Final Report, Rose Hill Regional Landfill, South Kingstown, Rhode Island,
August 1993, both prepared by REAC.

The report recommended the installation of a landfill gas mitigation system consisting of a series
of perimeter gas extraction 'wells, a.gas collection system and an enclosed flare to burn the off-
gases. M&E estimated the capital cost of this action at $3,770,000 and a yearly Operation and
Maintenance cost of $350,000. Based upon sampling results and cost benefit analyses, an interim
response action consisting oflandfi.il gas sensors equipped with alarms for three residences and a
Landfill gas ventilation system for one dwelling was recommended by EPRB. A unilateral order
was issued to the Town of South Kings-town in March 1993 with the above mentioned
requirements (seeEnforcement History below). A -week later, EPRB approved the Town's Work
Plan in response to the issued order requiring gas sensors, alarms, and one ventilation system to
be installed at the residents' properties. By May 1993, the Town placed gas sensors and alarms at
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two residences and initiated discussions with the property owner of 220 Rose Hill Road about
installing a. ventilation system or, alternatively, razing the dwelling. The March 1993 M&E report
was used extensively as support: documentation for the Feasibility Study and the remedial (long-
term) response action.

On April 12, 1993, ATSDR issued a health evaluation for the samples collected in February and
March 1993. ATSDR concluded that the exposure to a concentration of 21. ppb vinyl chloride at
220 Rose Hill Road may result in an increased cancer risk if the exposure were to exceed 1.45
years. ATSDR recommended that actions be taken at this residential property to prevent long
term, exposure. ATSDR reviewed; the 'vinyl chloride data for the other residential dwellings and
the ambient air sample results collected in February and March of the same year and concluded
that "no significant risk is expected as a result of exposure to this level of vinyl chloride (a
concentration range reported from non-detect to 0.99 ppb at the other residential dwellings) within
the time frame that remedial action is expected to be in place (approximately 10 years)".

In June 1993, the Town of South Kingstown by agreement with the property owner and under
order by EPA. razed the building located at 220 Rose Hill Road and prohibited any future housing
on the property.

Shortly after ERT and. REAC submitted their July 1993 report: entitled Observed Ambient Air
Impact Report and the August 1993 Air Quality Modeling Final Report for samples gathered from
May 24-28, 1993 from the residences and at the landfill, ATSDR prepared, a health consult for
EPA which concluded: "The maximum detected vinyl, chloride [and benzene] concentration. (1.6
ppb [23.4 ppb for benzene]) is below levels shown to produce adverse, non-carcinogenic health
effects in animals or humans. However, long term exposure to this concentration of vinyl
chloride [and benzene] in air could cause an increased risk of cancer". The health consult also
contained the following recommendation: "Implement appropriate remedial actions to reduce
risks associated with chronic exposure to benzene and vinyl chloride in air."

The final reports also indicated a possible "upwind" (westerly) source for these contaminants, in
addition to the Rose Hill Landfill. Based on subsequent peer review of the report and additional
RI data, this conclusion is thought to be erroneous. No substantiated documentation on the use,
storage or disposal of any hazardous substances, including but not limited to, benzene or vinyl
chloride, are known to exist with respect to the properties along Rose Hill Road and adjacent: to
the landfill. The report indicated that the wind velocity and direction 'was quite variable and at
times calm. The PAL dispersion model used for this study cannot readily predict: concentrations
under these conditions. Therefore, the model may seriously under-predict the concentration for
vinyl chloride when compared to concentrations as measured at the residential receptors. This
suggests that the model results have substantial uncertainty for vinyl chloride (and for other
compounds). The possible reasons for under-predicting contaminant concentrations are: 1)
emission is underestimated, 2) dispersion is overestimated, and 3) that the conceptual model, may
be inadequate. For example, emissions may be underestimated if the flux chambers do not
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represent the actual flux of landfill gas across the entire landfill surface or if laboratory recovery
of vinyl chloride was low;dispersion may be overestimated if the PAL model does not adequately
account for near-calm conditions; the conceptual model may be inadequate if landfill gas migrates
below the ground surface to the vicinity of residential receptors. Benzene is a fairly ubiquitous
contaminant and, although found to be present at the landfill, was not found in substantial
concentrations in samples of landfill gas. It may be reasonable therefore to suspect that off-site
sources may contribute to the recorded measurements of benzene. However, vinyl chloride was
found in substantial concentrations in landfill gas. This compound is not ubiquitous and is known
to be a substantial degradation byproduct of chlorinated compounds found in quantity at the
landfill. Since both ambient measurement results and. modeled concentrations are subject to
significant uncertainly, it is entirely speculative to attribute vinyl chloride at receptor locations
adjacent to the Rose Hill Landfill to unknown off-site sources. The continued remedial work,
including but not limited to the RI, FS, and the human health risk assessment, also took these
factors into account and more advanced modeling concepts were sought in support of the
continued remedial response.

In early 1994,the Town installed a bentonite clay dam around the town water line feeding the
resident at 278 Rose Hill Road to prevent landfill gases from entering the residence. The Town
also moved the sensor from against the outside basement wall to inside the basement to record
methane concentrations inside the dwelling. The Town continues to maintain the equipment and
submit data reports to EPA.

Preliminary Natural Resource Survey, On June 24 1994,the National Oceanic and
Atmospheric Administration (NOAA) submitted a Preliminary Natural Resource Survey (PNRS)
for the Site. The findings presented in the PNRS are based upon results documented in the EPA
RI report, and in a preliminary screening study entitled An Evaluation of Saugatucket Pond
Sediment, South Kingstown, Rhode Island, Final Report (NOAA, 1994). These latter reports can
be found in their entirety in Section 16 of the Administrative Record.

The findings of the PNRS indicate that the Rose Hill Regional. Landfill Site is located in the
Saugatucket River basin, adjacent to the Saugatucket River and Mitchell Brook, a tributary to the
river. Fish passage facilities have been installed on the Saugatucket River to allow for upstream
migration of anadromous fish species. The river now provides significant spawning and nursery
habitat for alewife and blueback herring. Contamination from the Rose Hill Landfill may pose a
threat to natural resources, including NOAA trust resources utilizing Mitchell Brook, the
Saugatucket River, and Saugatucket Pond. The primary pathways of contaminant migration from
the Site are groundwater discharge and surface water runoff. Iron and several, trace elements were
detected at elevated concentrations in surface water and sediment during the RI. The leachate
seeps located on the perimeter of both the Bulky Waste and Solid Waste Areas appear to be a
source of contamination to surface water bodies. A floe sample collected from Mitchell Brook
contained substantial amounts of iron. In addition,, iron was present at high concentrations in
sediment collected as far downstream as Saugatucket Pond. Flocculent material that accumulates
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near the Site may be a source of iron in sediments of the pond. Results suggest that sediment and
floe transported from the 'vicinity of the Site contains concentrations of iron and possibly other
trace element contaminants that may adversely effect blueback herring and alewife inhabiting
Saugatucket Pond during sensitive life stages. While the results of the PNRS and sediment study
were not unequivocal, they provided sufficient evidence to justify further study and analysis of the
relationship between Site releases and adverse biological responses downstream in Saugatucket
Pond.

C. E n fo rce ntn en It H istory

In April and June of 1989,EPA sent general notice letters to eight Potentially Responsible Panties
(PRPs). EPA. met with the PRPs in June 1989and in June 1990,EPA sent out special notice
letters to the PRPs to undertake an RI/FS. After failed attempts at negotiations, EPA requested
and received funding from the Superfund trust fund to begin the RI/FS at Rose Hill.

Actual field -work for the Remedial Investigation (RI) began in the Spring of 1991. Shortly after
the initiation of the RI, it became apparent that the Site owner's continued use of the property
(including, hunting, sport and target shooting, dog training, and other related activities) presented
an unreasonable and unacceptable risk to EPA and its contractors and placed operational
restrictions upon EPA in conducting the necessary field activities. On August 21, 1991, EPA
issued an Administrative Order for Property Access to the property owner. An amendment to the
Administrative Order for Property Access was issued on March 27, 1 992 which allowed the
limited use of a ten acre parcel for his business-related activities.

In March 1.989, the Agency received notice of a bankruptcy proceeding and filed a proof of claim
seeking reimbursement; of response costs against Coated Sales and its wholly-owned subsidiary,
Kenyon Industries, Inc. The Coated Sales bankruptcy proceeding involved six related corporate
entities. EPA had. claims against two of them, Coated Sales, Inc.("CSI"), and Kenyon Industries,
Inc. ("Kenyon"), a.Rhode Island corporation and subsidiary of CSI. The bankruptcy proceeding
presented EPA with its only opportunity to resolve its claims for response costs under CERCLA
against CSI and Kenyon, corporate affiliates of Peacedale Processing Company, Inc., a known
hazardous waste generator at the Site. In June 1994, the case was settled with EPA recovering a
portion of its response costs.

On March 26, 1993,as an enforcement component to the Removal Action, EPA issued a.
Unilateral Administrative Order (RCRA Docket 1-93-1055) (the Order), directing the Towns of
Narragansett and South Kingstown to install methane gas sensors/alarms outside the foundations
and in the basements of 278 Rose Hill Road and 349 Rose Hill Road. The Order also directed the
Towns to install a methane gas ventilation system and a gas sensor/alarm in the basement of 220
Rose Hill Road. As an alternative to the second directive, the Towns relocated the residents of
220 Rose Hill Road and razed the building on June 4, 1993. The alarms at 278 and 349 Rose Hill
Road were installed on May 18, 1993. A summary of the alarm installation activities can be
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found in the report entitled: Completion of Work Report for Environmental Protection Agency,
Administrative Order 1-93-1055, February 9, 1994, prepared by Geological Field Services (the
Town of South Kingstown's consultant). The Town is required to perform maintenance and
monitoring activities and report a summary of the collected data to EPA annually.

Further information regarding the above described enforcement activities be found in Section 10
of the Administrative Record.

ID,, COMMUNITY PARTICIPATION

Throughout the Site's history, community concern and involvement has been moderate. EPA has
kept the community and other interested parties apprized of the Site activities through
informational meetings, fact sheets, press releases and public meetings.

In June 1991, EPA released a community relations plan -which outlined a program to address
community concerns and keep citizens informed about and involved in activities during remedial
activities. On June 18, 1991, EPA held an informational meeting in South Kingstown, RI to
describe the plans for the Remedial Investigation and Feasibility Study. On June 23, 1994, EPA
held an open house in South Kingstown., RI to discuss the results of the Remedial Investigation.

During the removal activities, meetings were held with the residents of Rose Hill Road on January
20 and April 29, 1993 to inform the residents of monitoring results, ongoing work and proposed
actions.

EPA published a notice and brief analysis of the FS and Proposed Plan in the Providence Journal
on January 29, 1999 and made the plan available to the public at South Kingstown Public Library.
On February 1, 1999, EPA made the Administrative Record available for public review at EPA's
offices in Boston and at South Kingstown Public Library.

On February 2, 1999, EPA held an informational meeting to discuss the results of the Remedial
Investigation and the cleanup alternatives presented in the Feasibility Study and to present the
Agency's Proposed Plan. Also during this meeting, the Agency answered questions from the
public. A joint letter from the Towns of South. Kingstown and Narragansett 'was received on
January 27, 1999which contained a formal request to extend the 30 day public comment period
by sixty days. In response to this request, the Agency held a 90-day public comment period from
February 3 to May 3, 1999 to accept public comment on the alternatives presented in the
Feasibility Study and the Proposed Plan and on any other documents previously released to the
public. On February 18, 1999, the Agency held a.public hearing to discuss the Proposed Plan and
to accept any oral comments. A transcript of the hearing, the comments, and the Agency's
response to comments are included in Appendix C (Responsiveness Summary) of this ROD.
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Throughout the time in which the RI/FS was conducted, EPA solicited views from the Site owner,
neighboring property owners, the State, the Town, and local citizen groups on the current and
reasonably anticipated future land uses, and current and potential future groundwater use and
value within the Site boundary and in adjacent areas. Section VI of this HOD contains a brief
summary of that information.

IV. SCOPE AND ROLE OF THE FIRST OPERABLE UNIT RESPONSE ACTION

The Feasibility Study (FS) analyzed source control and management of migration alternatives for
the Site. Upon extensive review and consideration of new information and comments presented
during the public comment, EPA believes that additional data is needed to properly assess and
evaluate management of migration options for groundwater and its impact on surface water after
the source control remedy is implemented. Instituting a well designed source control remedy at
the present time will minimize the migration of contaminants to groundwater. Accordingly, a
more cost effective and potentially less extensive management of migration remedy can be
realized through a phased approach.

The selected remedy is the first operable unit of a.phased approach to remediate the
environmental contamination caused by the Site. The first operable unit is a source control
remedy which is intended to prevent or minimize the continued release of hazardous substances,
pollutants or contaminants to the environment. Source control alternatives rely on the prevention
of exposure for the protection of human health and the environment.

The first operable unit will control the sources of contamination at the Site by limiting percolation
and infiltration from precipitation through waste materials thereby controlling an otherwise
continued release of hazardous substances to the air and ground water. The first operable unit
remedy will minimize the further migration of hazardous substances, pollutants and contaminants
to groundwater and surface water. Future management of the migration of contaminants to
surface and ground 'waiter will be based on data obtained from the first operable unit monitoring
and any additional studies that are deemed necessary in order to further assess Site impacts..,
characterize the extent of contamination, and assess the need to develop and evaluate alternatives
for future actions, should it be found necessary to do so.

The first operable unit remedy consists of the following components: Consolidate the Bulky
Waste Area, landfill onto the Solid 'Waste Area landfill; collect and manage leachate and waters
collected from runoff and de-watering operations during the excavation and consolidation of the
Bulky Waste Area; apply a protective cover (hazardous waste cap)to the Solid Waste Area
landfill; assess, collect and treat landfill gases via an enclosed flare; inspect and monitor the
integrity and performance of the cap over time; monitor groundwater, surface waiter, leachate
emergence, and landfill gas emissions over the duration of the remedial action; implement deed
restrictions (in form of easements and covenants) on groundwater and land use and prevent access
onto the portions of the Site where reinedi.ati.on activities warrant this restriction; provide data to
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assess the need for taking any further response actions after the cap is in place and functional;
operation and maintenance of the remedy; and plan for and conduct statutory five-year reviews to
ensure protectiveness. Site monitoring will furnish data to assess the effectiveness of the source
control remedy and assist the State with TMDL predictions for Site-related contaminant
concentrations affecting local water bodies. The Sewage Sludge Area meets minimal State
requirements for sewage sludge landfill closure, and poses no significant health threat as closed.
The source control remedy includes continued monitoring of this area.

The exposure to and inhalation of landfill gas and the exposure to and ingestion of contaminated
groundwater are principle threats to human health posed by the Site. Leachate production poses
an ecological threat to the Saugatucket River and Mitchell Brook. Consolidating and capping the
landfill wastes coupled with controlling landfill gas emissions will minimize these threats by
containing and treating these contaminants on-site. Once the sources are consolidated., the role of
the landfill cap is to 1) effectively contain the source, 2) contain and. control landfill gas
emissions, 3) minimize any further migration of contaminants from the source to the groundwater,
and 4) minimize the migration of the contaminated groundwater plume. Ecological risks
associated with leachates reaching and impacting nearby surface 'water bodies are also
substantially reduced through 1) removing one source in immediate proximity to the Saugatucket
River, 2) consolidating the source areas to one location away from the Saugatucket River, and 3)
effectively containing the combined source area, using a multi-layer hazardous waste cap. Long-
term environmental monitoring coupled with deed restrictions to prevent the use of, or hydraulic
alteration of, groundwater throughout the Site will ensure that the selected remedy remains
protective of human health and the environment. Further assessment of the groundwater and
surface water impacts as a component of the long-term environmental monitoring will be
conducted after the cap is in place and functional to ensure remedy integrity and protectiveness
and to support any future remedial actions that may be necessary in response to those risks posed
by the Site.

V. SUMMARY OF SITE CHARACTERISTICS

Sections 1.2, 1.3 and 1.4 of the Feasibility Study (FS) contain background information including
an overview of the Remedial Investigation (III). The significant findings of the III are
summarized below. The RI/FS support documentation can be found in the Administrative Record
under Section 3.0 and 4.0, respectively.

The Site study area is situated in the southwest corner of Rhode Island about, five miles inland
from Narragansett Bay,approximately two miles north of Wakefield, Rhode Island and located
within Peace Dale; a small village of the Town, of South Kingstown. The topography of the area
is typical for coastal lowlands of the northeastern United States., generally flat with gently rolling
hills. Elevations range from 50 to 260 feet above mean sea level with slopes of generally less than
three percent.
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Several geologic features that impact the movement of groundwater across the Site were
identified, The behavior of groundwater in the bedrock was found to be influenced by bedrock
topography, with recharge and discharge occurring at bedrock high and low areas, respectively.
The predominant flow of groundwater in bedrock is to the southeast along regional fractures.
Weathered and fractured bedrock (Scituate Gneiss, USGS 1956) south and west of the Solid
Waste Area appears to facilitate interconnection of the overburden and bedrock flow systems.

The three major constituents of the overburden are ablation till, glacial lacustrine deposits, and
glacial outwash sediments. The till and glacial outwash permit unconfined groundwater flow in a
south-southeast direction. Although the groundwater flow is predominantly to the south-southeast,
mounding of groundwater in the northwest corner of the Solid Waste Area, may facilitate radial
flow to the north., east, and west. Lacustrine deposits, encountered in the south-southeastern
portion of the Site, act as a confining layer between the till and outwash. A combination of the
rise in the surface elevation of the bedrock and the presence of thick lacustrine deposits along the
Saugatucket River plays a significant role in the increased horizontal gradient and strong upward
gradients observed south of the Bulky'Waste Area.

Due to the composition and condition of existing cover materials, infiltration of precipitation
through these materials is expected to be high. Groundwater interactions with the Saugatucket
River and Mitchell Brook most likely play an important role in the transport of contaminants.
The Saugatucket River was observed to gain water from the shallow and deep overburden and the
bedrock flow systems along; the 'western side of the river. Mitchell Brook was observed to lose
water to groundwater in its upper reaches and gain groundwater in its lower reaches.

Significant ecological habitats within the Site include the Saugatucket River and Mitchell Brook,,
their associated tributaries and forested wetlands, and the adjacent forested and old field upland
habitats. Rare plant species known to occur within the Site include a species of state interest.,
tickseed sunflower (Bidens coronata), and a species of state concern, bloodroot (Sanguinaria
canadensis), A probable sighting of an avian species of state concern, red-bellied woodpecker
(Melanerpes carolimis), also occurred within the Site. Two avian species of state interest, glossy
ibis (Plegadis falcinelhis) and great egret (Casmerodius albits), were also observed within the
Site. However, the state designation applies only to breeding sites for these two species, and
suitable breeding habitat does not exist within the Site, except possibly along the Saugatucket
River.

As indicated by a single, reconnaissance-level survey, the Site is utilized by a variety of terrestrial
species, Avian species observed on the Site were generally typical of those expected based upon
geographical location, habitat present, and surrounding land uses. The extensive running of dogs
and hunting on the Site have influenced the use of the Site by mammalian species. Reptiles and
amphibians utilizing the Site are likely to be confined largely to terrestrial species, as Mitchell
Brook does not appear to support large numbers of these organisms or other prey species, such as
fish. However, the Saugatucket River likely supports a more diverse assemblage of wildlife and
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aquatic species.

The macroinvertebrate species composition in the sediments of the Saugatucket River appears to
be affected by the disposal areas. The species composition (in terms of the relative abundance of
dominant organisms) adjacent to the disposal areas appears to be different from the sjpeci.es
composition in upstream and downstream locations. The area adjacent to the Bulky Waste Area
has the most contaminated sediments and pollution-tolerant taxa did occur in relatively high
numbers in the sediments compared to the taxa in sediments in upstream and downstream
locations..

Organisms in the water column of the Saugatucket River also appear to be more directly
influenced by the disposal areas and leachate seeps, Total densities of organisms in the 'waiter
column downstream of the disposal areas and leachate seeps are significantly lower than at
upstream locations. The occurrence of pollution-sensitive invertebrate taxa. in the water column
also decreased from upstream to downstream locations. There also appears to be a scarcity offish
in this section of the river, where resident and migratory fish would be expected to occur.

The benthic macroinvertebrate community in Mitchell Brook does not appear to be as diverse as
that of the Saugatucket River. In general, the macroinvertebrates in Mitchell Brook sediments
and surface waters showed a pattern of decreasing densities from upstream to downstream
locations. Species density and diversity were especially low adjacent to the disposal areas.
Additionally., the occurrence of pollution-sensitive species decreased from upstream to
downstream, locations. In the Brook, as in the Saugatucket River, few fish 'were observed.

Historical sampling data gathered in support of the Preliminary Assessment and Site Investigation
indicated the presence of contaminants in groundwater, landfill leachate, surface water, and
sediments within the vicinity of the Site. The contamination information was summarized in the
Preliminary Health Assessment written by ATSDR in 1990and presented as follows:

«• Historical contaminant concentrations in ground water collected from on-site wells
were variable.

• Surface water quality data from Mitchell Brook collected in 1982 revealed the
presence of 1., 1,1 -trichloroethane (2 ppb), methylene chloride (1 ppb),
1,2-dichloroethylene (11 ppb), 1,1-dichloroethane (1 ppb), and toluene (2 ppb).

• Off-site residential wells have also intermittently revealed the presence of
contaminants reportedly attributable to the Site. These contaminants included
trans-1,2-dichloroethylene (27 ppb), trichloroethylene (6 ppb), di-n-butyl phthalate
(20 ppb),and diethyl phthalate (20 ppb).
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• In leachate, primarily from the Solid Waste Landfill, 1,1-dichloroethylene (5 ppb),
trans-l,2-dichloroethylene (10 ppb), cis-1,2 dichloroethylene (2,260 ppb), benzene
(15 ppb), toluene (385 ppb), ethylbenzene (35 ppb)., and m-xylene (50 ppb) were
reported

• Surface water and soil samples collected in November 1987 and March 1988
revealed several volatile and extractable organic compounds; however, sampling
and analytical problems precluded further use of this data.

Based upon, and in response to, the preliminary studies, the Rl field 'work was initiated in 1991
and completed in 1994, Chemical data for surface soil, subsurface soil, groundwater, surface
water, sediment, leachate, and landfill gas derived from the RI field investigation are presented
below. The nature and extent of contamination in the Site study area, was evaluated using
analytical data generated during the RI field investigation. The results of the field investigation
and information on the historical activities associated with the Site study area were used to
provide an understanding of contamination and Site condition., A chronology of the RI field
investigation activities is found in Table 2. To more effectively present, the analytical data for the
Site, sampling locations are grouped according to geographical location, disposal area or 'water
body. Table 3 presents, by media, the different groupings used in this section.

A. Soil

Thirteen surface soil samples (SS-01 to SS-13), from 0 to 6 inches in depth, -were collected in
September/October 1991 . In April 1992, 1 1 additional samples (SS-14 to SS-24) were collected
from depths of 0 to 12 inches.

Three background locations (SS-01, SS-02, and SS-14) were selected and sampled. Three
samples were located on the Sewage Sludge Area (SS-1 1, SS-12, and SS-15), three on the Bulky
Waste Area (SS-09, SS-10, and SS-24), six on the Solid Waste Area (88-03^ SS-04, SS-05,
SS-13, SS-16, and SS-17), and nine in non-disposal areas (SS-06, SS-07, SS-08, SS-18, SS-19,
SS-20, SS-21, SS-22, and SS-23). Surface soil sampling locations are shown in Figure 3.
Samples were analyzed for the following parameters:

• Volatile organics
• Semivolatile organics
• Pesticides andPCBs
• Metals
• Cyanide
• Total combustible organics (TOO; September 1991 only)
• Grain size (September 1991 only)
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In addition, fourteen subsurface soil samples were collected from seven soil borings (two from
each boring). Each of the borings was advanced to a depth of 20 feet. One background boring,
BH-05, was drilled. Four borings were advanced in the Sewage Sludge Area (BH-01 through 04),
one boring was advanced in the Bulky Waste Area (BH-06), and one was advanced in the Solid
'Waste Area (BH-07). Two samples from each boning were also analyzed for the above listed
parameters, The analytes detected in surface soils are presented in Tables 4 and 5. The analytes
detected in subsurface soils are presented in Table 6.

Surface Soil Results Summary. The presence of organic compounds in the surface soils were
largely related to location (proximity to waste disposal areas). Volatile organics were the most
prevalent organic compounds detected., and chlorinated and aromatic compounds and ketones
were detected most frequently and in the highest concentrations. Refuse and landfill gas were the
primary sources of volatile organics in surface soil. Elevated iron concentrations were found in
samples near leachate seeps, and elevated lead was found throughout the Site.

Background Results. Three background samples (SS-01, SS-02, and SS-1.4) were collected
north of the disposal areas. The locations selected were in areas that are upgradient of disposal
areas and appear undisturbed by landfill operations. Samples were collected from topsoil
materials and did not exhibit any signs of recent disturbance. As a result, the samples collected
are considered, to be representative of background conditions for surface soil.

Five organic compounds were detected infrequently at concentrations below sample quantitation
limits in the background samples. Acetone was detected at 480 ug/kg, in SS-14. Two phthalates,
diethylphthalate and butylbenzylphthalate, were each detected at SS-02 (31 ug/kg) and SS-01 (41
ug/kg), respectively, Phthalates are widely distributed in residential as well as commercial, areas
because they are components in many plastics, pesticides, hydraulic oils, and lubricants. Since
much of the Site study area, has been used for multiple purposes, such as fanning and residential
use, the detection of phthalates was not unexpected.

Two polycyclic aromatic hydrocarbons (PAHs), fluoranthene (25 [ig/kg) and pyrene (29 ug/kg),
were also detected in SS-01, •which is located approximately 20 feet away from a dirt road, and
are most likely attributable to vehicular activities. Four pesticides were found in SS-01 and SS-14
at concentrations ranging from 0.6 to 1.2 ng/kg: 4,4'-DDT, 4,4-DDE, aldrin, and endrin ketone.
This family of chlorinated pesticides has been regularly used for insect control in both residential
and agricultural applications from the early 1900s to the 1980s. The concentrations detected are
most likely residual pesticides that were applied in the past to areas in or surrounding the Site
study area. PCBs were not found in any of the background samples,

With the exception of sodium, major-metal ions (aluminum, iron, calcium, magnesium, and
potassium) were detected in the three background samples at concentrations higher than those for
other metals. Aluminum ranged from 12,200 to 16,600 mg/kg, iron ranged from 12,300 to
18,100 mg/kg, and basic cations (calcium., magnesium, and potassium) ranged from 21.3to
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1 ,360 mg/kg. Sodium was not reported as discussed in section 2.6. Other metals detected in the
background samples include barium (15,4 to 37.8 mg/kg) and 12 heavy metals:

arsenic 2.1 to 2.8 mg/kg
chromium 1 1 .2 to 17.5 rag/kg
cobalt 3 to 3.6 mg/kg
copper 3.5 to 5.3 mg/kg
lead 11.1 to 30.1 mg/kg
manganese 82 to 267 mg/kg
mercury 0.17 mg/kg
nickel 4.1 to 5,5 mg/kg
thallium 0.28 mg/kg
vanadium 16 to 25.7 mg/kg
zinc 21 to 30.1 mg/kg

These metals are present in other soil samples in the eastern United States and Rhode Island, with
the exception of thallium., which was not analyzed for, and beryllium, which was not detected in
the literature samples. Barium, beryllium, chromium, cobalt, copper, lead, manganese., mercury,
vanadium, and zinc were also found in background subsurface soil samples collected in the Site
study area. Aluminum, lead, and mercury were found at concentrations within the ranges listed
for the eastern United States and at concentrations less than those reported in the Rhode Island
sample. Lead and beryllium were found at concentrations above those reported for the Rhode
Island sample but within the range reported for the eastern United States. Since metals are
naturally occurring in soils and can vary within a small area, it was not possible to determine the
significance of differences between literature 'values and concentrations detected in these samples.
However, lead, concentrations may be elevated throughout the Site study area because of bullets
(or pellets, shot) used in the shooting of game birds, skeet shooting, and target practice, in recent
years.

Cyanide was not detected in any of the background samples. The organic content of the samples
was measured as 6.8 and 7.5% at SS-01 and SS-02, respectively, which indicate low organic
content in the soils,

Sewage Sludge Area Results. Surface soil samples were collected at three locations (SS-1 1,
SS-12, and SS-15) in the Sewage Sludge Area. Topsoil/fill material was encountered at
thicknesses of 2 to 5 feet (based on boring activities) in several locations in the Sewage Sludge
Area. The origin and thickness of fill overlying the Sewage Sludge Area is not entirely known.
The fill is reportedly from a combination of off-site sources and sand and gravel excavated from
areas north of the disposal areas ( Figure 4). There was no evidence of sludge material in any of
the surface soil samples. In addition, vegetation was not present in the immediate vicinity of
SS-11.
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The analytes detected are presented in Tables 4 and 5. Figures 5 and 6 present a summary of the
organic compounds detected .

A few organic compounds, including several volatile and semivolatile organics and pesticides,
were identified in two of the surface soil samples (SS-1 1 and SS-12), but were not detected in
SS-15 (Tables 4 and 5). PCBs were not detected in any of the samples.

Acetone was detected in SS-11 (23 ug/kg) and SS-12 (14 mg/kg), and 2-butanone (MEK) was
detected in SS-12 (4 ug/kg). Diethylphthalate was also detected at a concentration less than
sample quantitation limits (29 Mg/kg) in SS-12. A similar concentration was found in a
background surface soil sample. Tetrachloroethene and pyrene were detected in SS-11 at
concentrations below sample quantitation limits (2 pig/kg and 26 mg/kg, respectively). Pyrene was
also detected in the background surface soil.

In addition, 4-chloroaniline, dieldrin, and alpha-chlordane -were detected in SS-11 at 490, 4.5, and
3.7 fig/kg, respectively. The source of these compounds is not clear. The immediate area from
which SS-11 was collected is characterized by the absence of vegetation. While there was no
physical evidence of sludge material at this location, similar compounds were detected in
subsurface media investigated in this area. a^?/?a-Chlordane was detected from 2 to 8 feet in
BH-01, located in the southern portion of the disposal area, and 4-chloroaniline was also found in
groundwater from MW-II, in the central portion of the Sewage Sludge Area. Both the boring and
well are in contact with sludge material.

If present in buried sludge, limited partitioning of pesticides from the sludge material upwards
into the cover material would be expected because of strong adsorption and low volatility
characteristics of pesticides in soils. Dieldrin is a photo- and biodegradation product of aldrin,
which was found in background surface soil. In addition, chloroanilines are formed from the
degradation of some pesticides and can be produced during wastewater treatment. For these
reasons, these compounds may be attributed to the underlying sludge material. However,
4-chloroaniline is also used in agricultural chemicals.

Of the 20 metals detected in surface soil samples, major-metal ions (aluminum, iron, calcium,
magnesium, and potassium) were detected in each of the samples and at higher concentrations
than those for other metals. Concentrations ranged from 3,450 to 6,740 mg/kg for aluminum,
from 7,190 to 10,400 mg/kg for iron., and from 263 to 1,300 mg/kg for basic cations. Sodium
would also be expected to be detected, but was not reported, as described in section 2.6.2.
Besides major-metal ions, barium, lead (2.6 to 11.8 mg/kg), manganese (96.4 to 135 mg/kg), and
zinc (19.9 to 56.5 mg/kg) were detected in the three surface soil samples. Other heavy metals,
consisting of arsenic (0.52 to 0.86 mg/kg), chromium (5.3 to 9.8 mg/kg), cobalt (3 to 3.6 mg/kg),
and nickel (3.9 to 5.4 mg/kg), were found in SS-1 1 and SS-12 (both were collected in
September/October 1991 from depths of 0 to 6 inches), while copper (9.9 to 99.3 mg/kg) and
vanadium (12 mg/kg) were detected at SS-1 1 and SS-15, which was collected in April 1992 from
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depths of 0 to 12 inches. Antimony, mercury, and silver were detected in SS-1 1 at 78.8, 0,28, and
1 .6 rag/kg, respectively. Thallium (0.25 mg/kg) was found in SS-12. Beryllium (0.4 mg/kg) was
detected at SS-1 5. Generally, more heavy metals and higher metal concentrations were measured
in SS-1 1 relative to the other two samples..

With the exception of antimony, all of the metals detected in these surface soil samples were also
found in background surface soils. In comparison to the largest metal concentrations detected in
background samples, concentrations were less than two times greater than background for barium,
manganese, and zinc, but were as much as 20 times greater for copper. Copper was the only
metal that was significantly higher in concentration in the Sewage Sludge Area than, in the
background samples. All of the other metals detected in the surface soil samples were within or
below the range detected in the background samples.

Cyanide was not detected in any of the samples. The organic content of the samples 'was
measured at 0.9 and 2.8% in SS-12 and SS-11, respectively.

Bulky Waste Area Results. Three surface soil samples (SS-09, SS-10, and SS-24) -were
collected from the Bulky 'Waste Area. The sample located at SS-09 was selected because of the
detection of elevated volatile organics in landfill gas at this location. The other sample locations
were chosen to characterize the area. During installation of landfill settlement platforms, 2 to
4 feet of fill was encountered at ground surface in this area, whereas refuse was found at ground
surface at the eastern perimeter during boring activities (BH-06). This indicates that fill/soil
material does not continuously cover the area.

The surface soil samples collected consisted predominantly of topsoil and sand or sand/gravel
material. Refuse was not visible, although organic vapors and methane (CH4) were measured
during sampling. Vegetative cover in the area generally consisted of tall grass (section 3.4 of the
RI). '

Organic compounds were detected at SS-09 and SS-10 but were not detected at SS-24. The types
of organic compounds found included chlorinated and aromatic volatiles, keton.es,, and one
phthalate. Acetone, 1VIEK, andPCE were the only compounds detected at concentrations above
sample quantitation limits. Pesticides and PCBs were not detected in any of the samples.

Two ketones, acetone (4:5, 000 ug/kg) and MEK (1,400 ug/kg), were detected at SS-09. Acetone
was also detected at SS-10 (37 |ig/kg). Acetone is commonly found in municipal and industrial
landfills from the disposal, of solvents or industrial materials, and MEK was identified in
industrial waste disposed of in the Solid Waste Area. In addition, production of acetone during
degradation processes results in releases to subsurface media.

Chlorinated organics detected at SS-09 include PCE (24 ng/kg) as well as 1,2-DCE, chloroform,
and TCE at concentrations less than the sample quantitation limit (8, 2, and 2 ug/kg, respectively).
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Tetrachloroethene was also found at SS-10 (3 ng/kg). Three aromatic volatiles consisting of
toluene, ethylbenzene, and xylene were also detected at concentrations up to 10 [ig/kg at SS-09.
Butylbenzylphthalate, which was also found in background surface soil, was detected in SS-10 at
a concentration less than the sample quantisation limit (120ng/kg). These organic compounds are
known to have been disposed of during landfill operations, and are typically found in municipal
wastes.

Of the 13 metals detected in the surface soil samples, major-metal ions (aluminum, iron, calcium,
magnesium, and potassium) were detected at the highest concentrations in all of the samples.
Aluminum ranged from 6,500 to 8,940 mg/kg, iron from 9,240 to 1 1,650 mg/kg and basic cations
from 442 to 1,270 mg/kg. Sodium was also detected, at similar concentrations, but was not
reported. Barium (14,4 to 16.5 mg/kg), manganese (105to 154 mg/kg)., lead (4.3 to 5.6 mg/kg),
vanadium (10.2to 15 rng/kg), and zinc (19.3to 36 mg/kg) 'were also found at all three locations.
In addition, beryllium and copper (0.52 and 5.6 mg/kg, respectively) were detected at SS-24.
Arsenic, chromium, cobalt, and nickel were detected at concentrations from 1 .05 to 9.8 mg/kg at
SS-09 and SS-10. All of these metals were also found in background surface soil. Concentrations
measured in the three bulky waste samples were near (less than two times greater) or within the
range found in background surface soil. Cyanide was not detected in any of the surface soil
samples. The organic content of the samples ranged from 1.9to 2.9%.

Solid Waste Area Results. Six surface soil samples were collected from the Solid Waste Area.
Surface soil sampling points SS-03, SS-04, and SS-05 were located to evaluate areas where
volatile organics were detected in landfill, gas. Locations for SS-16 and SS-17 were chosen to
further characterize the area, and SS-13 was located near exposed glue-like waste.

During walkovers of the Solid 'Waste Area many places of exposed refuse were observed. Many
of these areas are located near the perimeters of the disposal area, although other exposed areas
are also within the boundaries of the disposal area. Two of the samples (SS-03 and SS-05) were
collected in areas -where there was little topsoil or fill material, and outcrops of exposed refuse
occurred. Elevated levels of organic vapors were measured during excavation of these samples.
The sample collected, at SS-03 consisted of sandy soil intermixed with decomposing refuse and
spongy glue-like waste material, while the sample collected at SS-05 was composed of topsoil and
refuse. At SS-04, 3 inches of brown weathered sand underlain by a darkly stained sand was
sampled. Elevated readings were detected at this location with the FID but not the FDD. Similar
measurements were made at SS-13, where organic-enriched topsoil, sand, and spongy glue-like
waste were collected. A chunk of this waste removed from near SS-13 -was analyzed and found to
consist of methyl methacrylate, a component of laminants and adhesives (section 4. 1 of the RI).
Again elevated FID readings were measured, although no PID readings occurred at this location.
The other two samples (SS-16 and SS-17) were collected from locations where topsoil and
vegetative cover were present. These samples consisted of compacted sand and silt intermixed
with pebbles and organic-enriched soil, respectively. There was no visible evidence of refuse in
these samples.
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Similar findings were also noted during boring and excavation (installation of landfill settlement
platforms) activities, as fill material at the ground surface ranged in thickness from 0 to 1.5 feet.
In addition, grey or dark-stained soil that was similar to the material collected at SS-04 was also
noted at about 0.5 feet below the ground surface at several locations.

The types of volatile organics detected in the surface soils consisted of chlorinated and aromatic
volatiles and ketones. Semivolatile organics found include PAHs and phthalates. Pesticides were
also detected. PCBs were not detected in any of the samples.

Volatile organics were detected in all of the surface soil samples except at SS-17. Eight: of the
volatile organics (including 1,1-DCA, 1,2-DCE, toluene, ethylbenzene, xylenes, acetone, and
MEK) were generally found in higher concentrations and more often than other volatile organics.
Other volatile organics (including PCE, 1,1,1-TCA, 1,1 -DCE, chloroform, benzene,
4-methyl-2-pentanone (1VIIBK), and 2-hexanone were found at concentrations less than sample
quantitation limits. Vinyl chloride was also detected.

The majority of chlorinated volatiles were detected in SS-03 and SS-13. Total concentrations at
SS-13 were 2,700 ug/kg and at SS-03 were 1,000 fig/kg. As previously mentioned, these samples
•were collected near refuse and glue-like waste. Chlorinated volatiles "were also detected in SS-05
and SS-04. These locations were also sampled near refuse or in discolored fill, respectively.
Tetrachloroethene was detected at concentrations below sample quantitation limits (2 to 5 ug/kg)
in SS-03, SS-04, and SS-13. 1,1,1-Trichloroethane was also found at 8 ug/kg in SS-03.
1,2-Dichloroethene was found at the highest concentrations in SS-03 (970 ug/kg) and SS-13
(2,400 ugfcg). 1,1-Dichloroethane was also detected in SS-03 (25 ug/kg), while 1,1-DCE was
detected in SS-13 (4 ug/kg). Vinyl chloride was also detected at SS-13 (250 (ig/kg) and at SS-03
(4 ug/kg). Dichlorinated volatiles and vinyl chloride are common degradation products. In
addition, up to 3 ug/kg of chloroform was found at SS-05 and SS-03,

Aromatic volatiles consisting of benzene, toluene., ethylbenzene, and xylenes (BTEX compounds)
were present at three of the surface soil samples (SS-03, SS-04, and SS-13). Toluene (58 to
110 ug/kg), ethylbenzene (11 to 21 ug/kg), and xylenes (20 to 84 ug/kg) were found in all three
samples. In addition, benzene was detected at 6 ug/kg in SS-03 and SS-13. The highest total
BTEX concentrations (220 ug/kg) occurred at SS-13.

The ketones detected in surface soils in this area include acetone, MEK, 2-hexanone, and 1VIIBK.
Ketones were detected more often and in the highest total concentrations at SS-04
(160,000 (Jig/kg), and were also found in SS-03, SS-05, SS-13, and SS-16 at concentrations
ranging from 24 to 4,000 ug/kg. Acetone was detected at an elevated concentration
(160,000 (Jig/kg) in SS-04. Acetone concentrations at other locations were lower (75 p,g/rkg in
SS-05 to 4,000 ug/kg in SS-16). 2-Butanone was detected in SS-03, SS-04, and SS-13.
2-Hexanone and 1VIIBK were each detected once at SS-04 at concentrations below sample
quantitation limits (3 and 6 ug/kg, respectively).
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Isopropanol (IP A) was also detected as a tentatively identified compound (TIC) in SS-04 at a
relatively high estimated concentration. Since this was an isolated occurrence at elevated
concentrations, it is not suspected of being an artifact from field procedures. In addition, IPA was
potentially disposed of in the Solid 'Waste Area (Keniyon Piece Dyeworks 1979)., The other
'volatile organics are all commonly found in municipal waste, and some of these compounds
(MEK, PCE, TCE, and toluene) were components of industrial wastes deposited in this area.

Phthalates and PAHs were detected in several satrapies at concentrations below sample
quantitation limits. Butylbenzylphthalate (41 fig/kg) was detected at SS-03, and diethylphthalate
(29 ug/kg) was detected at SS-13. Similar concentrations were also detected in background
samples. Ten different PAHs were each detected in SS-04, SS-OS, and SS-17 at concentrations
ranging from 19 to 170 |ig/kg. Two of the PAHs, pyrene (38 ug/kg) and fluoranthene (33 |ug/kg),
were also detected in SS-13. The detection' of PAHs in surface soils in urban areas is common.
Debris from fires or ash from boilers or fireplaces may contain PAHs. In the past, used oils were
typically applied to the surface of dirt roads or the shoulders of paved roads to reduce airborne
dust. Also, fuel oil, asphalt, tar, or heavier fractions of petroleum products contain PAHs, which
can be released to the environment either directly or by combustion (i.e., automobile fumes).
These PAHs may also be attributed to wastes disposed of in the Solid Waste Area,

The DOT family of pesticides was detected at SS-04, SS-13, SS-16, and SS-17. Except for
4,4'-DDE, concentrations were less than sample quantitation limits. 4,4'-DDT was detected at
SS-04 (4.7 fig/kg) and SS-17 (0.9 ug/kg). 4,4'-DDD was detected at SS-13 (5.2 ng/kg) and SS-16
(0.24 ng/kg),"and 4,4'-DDE was detected at SS-13 (7.6 ug/kg) and SS-17 (0.33 jig/kg). 4,4'-DDE
and 4,4-DDT were also detected in background surface soil samples. The concentrations found in
the Solid Waste Area, however, were generally greater than those in the background samples.
The disposal of insecticides, rodenticides, or herbicides in municipal solid waste landfills was not
regulated until the mid-1980s. Until then, these chemicals were regularly disposed of by the
public. Hence, it is likely that these contaminants would be present in the Site study area.

Major-metals ions (aluminum, iron,, calcium, magnesium, and potassium) were detected at
concentrations greater than other metals. Sodium was also detected at similar concentrations., but:
was qualified as nondetected. Barium (15.5 to 20.3 rag/kg), manganese (92.1 to 138 ing/kg), and
four heavy metals (copper, lead, vanadium, and zinc at concentrations ranging from 5.4 to
253 rnig/kg) were also detected in all of the samples,. Arsenic, chromium, copper, and nickel were
detected at concentrations from 0.8 1 to 12.8 mg/kg in the four samples collected from 0 to
6 inches (SS-03, SS-04, SS-05, and SS-13). In addition, beryllium was found at SS-16 and
SS-17, while silver was detected, at SS-03 and,SS-13, and thallium was found at SS-03. Except
for silver, all of the metals detected in the Solid Waste Area were also found in background
surface soil. The highest concentrations tended to occur at SS-13 or SS-03. Of the metals
detected, copper concentrations were as much as 50 times greater than found in background
surface soils. However, based, on.the available data, no statistical difference was evident between
the metal concentrations, including copper, and concentrations in background surface soil
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(Appendix D of the RI).

Cyanide was not reported in any of the surface soil samples. The organic content of the soil
ranged from 2.3 to 9.4%.

Non-disposal Areas Results. Nine sampling locations 'were selected outside of the disposal area
boundaries. Two surface soil samples, SS-07 and SS-08, were collected on residential property to
evaluate volatile organics detected in soil gas. Samples collected from these locations consisted
of roots and organic-enriched soil with sand. Organic vapors were measured at SS-07. Locations
for SS-18, north of the Solid Waste Area, and SS-22 and SS-23, between the Bulky 'Waste Area
and Saugatucket River, were positioned near leachate outbreaks, Samples from these locations
were characterized by dark organic matter intermixed with sand, silt, and roots. An orange
leachate outbreak was observed about 3 feet from SS-23. Surface soil samples SS-19 and SS-20
were collected south of the Solid Waste Area, in a wooded area near Mitchell Brook. Samples
consisted of decomposing organic matter intermixed with sand and silt. In an open area,
approximately 150 feet south of the Transfer Station Road, SS-06 was collected. SS--21 was
collected in a low-lying drainage area next to the eastern perimeter of the Solid Waste Area. The
sample was collected from a 4-by-25-foot area with little to no vegetation and orange-stained sand
that was presumed to be a dried-up leachate seep since a drainage swale was identified near this
location (Figure 7). Orange-stained sandy soil was collected at this location.

'Volatile organics (chlorinated and aromatic volatiles and ketones) were detected at five locations.
Chlorinated volatiles were detected at concentrations below sample quantitation limits in three
locations. Tetrachloroethene was found at 4 fig/kg in SS-08, while 1,1 -DCA and 1,2-DCE were
found in SS-07 at 2 (field duplicate only) and 6 ug/kg, respectively. SS-07 was collected near an
area where leachate seeps were observed in past years by the residents and elevated volatile
organic concentrations were measured in landfill gas a few feet away. Chloroform 'was detected
in SS-06 (2 ug/kg), which is less than 100 feet from where landfill gas was detected.
Concentrations of BTEX compounds ranged from 2 to 12 ng/kg. Ethylbenzene, toluene, and
xylene were detected at SS-22, and toluene was found at SS-23. These compounds were also
detected in a nearby leachate seep (section 4.2.3 of the RI). Acetone and MEK 'were found in
SS-06, SS-07 (in field duplicate), SS-08, and SS-22 at concentrations ranging from 15 to 4,400
|ug/rkg and 23 to 33 |ig/kg, respectively. Volatile organics were not detected at three locations:
SS-19, SS-20, and SS-21.

Diethylphthalate (27 to 42 ug/kg) was detected in SS-20 and SS-22 at concentrations similar to
those found in background surface soil. Ten individual PAHs, at concentrations ranging from 3 1
to 100 iig/kg, were detected at SS-07. While individual concentrations were bellow sample
quantitation limits, total concentrations equaled 560 pig/kg. At this location, these compounds
have likely resulted from runoff from Rose Hill Road, approximately 10 feet away. Several PAHs
were also found in background surface soil at similar concentrations.



ROSE lIUi KEIIEIIOMJIll, LHNDFD& 2 6

Other PAHs were detected in SS-08, SS-22, and SS-23 at concentrations ranging from 23 to
120 ug/kg. Two pesticides, 4,4"-DDT (0.38 to 5.2 jig/kg) and 4,4'-DDE (0.38 to 11 Hg/kg), were
found in SS-07, SS-18, SS-22, and SS-23. Endrin ketone was found at a concentration of
2.3 Mg/kg in SS-08. These pesticides were also found in background surface soil, although at
lower concentrations. PCBs were not detected in any of the samples, SS-22 and SS-23 are
located downslope and downgradient of the Bulky Waste Area, near large leachate outbreaks.
SS-18 is located downslope of the Solid Waste Area, and SS-08 is located on. residential property.

Major-metal ions (aluminum, iron, calcium, magnesium, and potassium), barium (3.1 to
3.5 mg/kg), lead (2,8to 6.3 mg/kg) manganese (12.9 to 6,120 mg/kg), vanadium (3.2 to
27.2 mg/kg), and zinc (10.3 to 37.4 mg/kg) were detected in each of the samples. Other metals
detected include beryllium (0.37 to 0.88 mg/kg), arsenic (3. 1 to 3.5 mg/kg), chromium (3.2 to
13.9 mg/kg), cobalt (3.8 to 12.8 mg/kg), copper (2.8to 6.3 mg/kg), mercury (0.2 to 4.1 mg/kg),
nickel (6.2 to 10 mg/kg), and selenium (5.9 mg/kg). Concentrations of major-metal ions were
larger than those of the other metals detected: aluminum was 1,740 to 14,400 mg/kg, iron was
4,090 to 149,000 mg/kg, and basic cations were 106 to 1,710 mg/kg. The number of metals as
well as concentrations tended to be higher in surface soil collected near leachate seeps (SS-18,
SS-22, and SS-23). In particular, iron concentrations (15,100 to 149,000 mg/kg) at these
locations were elevated in relation to background surface soil. Elevated iron concentrations were
also found at SS-21 (40,500 mg/kg), collected from, a large area of orange-stained soil to the east
of the Solid Waste Area, presumed to be a dried-up leachate seep or drainage area.

Cyanide 'was not detected in any of the surface soil samples. The organic content of soils
analyzed for TCO ranged from 3.2 to 12.6%.

Subsurface Soils Results Summary. Within the disposal areas, seven, soil boring locations,
including one background, four located in the Sewage Sludge Area, and one each in the Bulky and
Solid Waste Areas, were drilled to collect subsurface soils. Fourteen samples were collected from
the seven borings (two from each boring). The chemicals detected included typical, municipal and
industrial wastes: ketones, toluene, PAHs, phthalates, phenols, pesticides, and dichlorobenzenes.
These compounds were similar to the types of compounds detected in surface soils and landfill
gas. Although several metals were detected, most were not significantly elevated compared to
background soils. Buried waste provides an active source for the release of contaminants to
subsurface soils.

Background Results. The background boring, BH-05, was located in a wooded area just
northwest of the Sewage Sludge Area. Trees in the area appear to be at least 20 to 30 years old.
In addition, aerial photographs taken from 1941 to 1988 (United States Environmental Protection
Agencyl.987a, 1991 a) indicate that excavation has not occurred and that this location has
remained largely undisturbed during landfill operations. Glacial outwash was present throughout
the boring. For these reasons, the samples collected from BH-05 are considered to be
representative of background conditions in subsurface soils.
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Volatile organics, pesticides, and PCBs were not identified in either of the samples from BH-05.
The only semivolatile organics detected in samples from this boring were two phthalates, at
concentrations less than sample quantitation limits. Di-n-butylphthalate was detected at 62 Mg/kg
from 0 to 2 feet, and di-n-octylphthalate was detected at 19 ug/kja; from 1(3 to 16 feet but was not
detected in the field duplicate for this sample,

Major-metal ions (aluminum, iron, magnesium, and potassium) were detected in both samples at
concentrations that were higher than those for other metals,. Concentrations ranged from 3,955 to
1 1,800mg/kg for aluminum, from 6,415 to 12,800 mg/kg for iron, and from 415 to 1,350 mg/kg
for magnesium and potassium. Calcium and sodium were also detected, but were not reported
because of qualifications during 'validation. Beryllium (0.47 to 0.59mg/kg) and seven heavy
metals including chromium (3.8 to 9.2 mg/kg), cobalt (3.1to 5.4 mg/kg), copper (3.4 to
3.5 mg/kg), lead (2,6 to 12.6 mg/kg), manganese (125 to 148 mg/kg), vanadium (6.2to
19.3 mg/kg), and zinc (12.1 to 20 mg/kg) were also detected in each of the samples. In addition,
barium (19.1 mg/kg) and mercury (0.15 mg/kg) were each detected in only one sample. All of
these metals were also detected in background surface soils. With the exception of beryllium and
cobalt, which were as much as two times greater, concentrations of the metals detected were
within the range found in background surface soil. Aluminum concentrations were higher than
those reported for soils in the eastern United States, but were lower than those reported for Rhode
Island (Table 7).

Cyanide was not detected in either of the background subsurface soils. An organic content of
0.7% was measured in BH-01 (10 to 16 feet). The grain-size distribution shows that the outwash
material is predominately composed of sand (51.1%), with some silt and small quantities of clay
and gravel present (39.4, 3.1,and 6.5%,respectively).

Sewage Sludge Area Results. Four borings (BH-01 to BH-04) -were advanced in the Sewage
Sludge Area. Soil borings BH-01, BH-03, and BH-04 were located to evaluate minor landfill gas
readings., while BH-02 was advanced to help define the western perimeter of the disposal area,
boundary. Between 2 and 6 feet of topsoil and fill material were encountered at the top of each
borehole. At BH-02 and BH-04, the remainder of the borehole consisted of glacial outwash
material. Although no odors, staining, or sludge material were observed in these borings, organic
vapors were measured in BH-04. Sludge material, and sewage odors were evident during
advancement at BH-01 and BH-03. Elevated organic vapor levels were also measured in these
borings.

The analytes detected are summarized in Table 6. The organic compounds detected are shown on
Figure 8. Volatile organics, phenols, phthalates, and pesticides were detected in several
subsurface soil samples. PCBs were not found in any of the samples.

No volatile organics were detected in the shallow sample at BH-03 (2 to 4 feet) or in either of the
samples collected at BH-02 and BH-04. Sludge material and sewage odors were observed, in the
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samples in which volatile organics were found. Toluene was detected in one sample, BH-03 (16
to 20 feet). Acetone and MEK were each found in samples from BH-01 (2 to 8 feet and 10 to 16
feet) and in BH-03 (16 to 20 feet). Concentrations ranged from 84 to 740 ug/kg for acetone and
73 to 340 ug/kg for MEK, Acetone was also found in landfill gas at a depth of 12 feet in this area
(section 4.2.8). The highest: concentrations for both these chemicals occurred in BH-01 (2 to 8
feet).

Phenol, PAHs, and phthalates were found in BH-01, BH-02, and BH-03. One PAH,
2-methylnaphthalene was detected at 27 and 140 fig/kg in the two samples from BH-01 (0 to 8
feet and 8 to 10 feet, respectively). Likewise, 4-methylphenol (2,200 and. 5,600 ug/kg) was found
in the two samples from BH-01 (2 to 8 feet and 8 to 10 feet), respectively. Phenol (240 fig/kg)
was also detected in the shallow sample (2 to 8 feet). Concentrations of these compounds tended
to be higher in the sample from 2 to 8 feet than in the deeper sample from 8 to 10 feet. Another
phenol, 2-methylphenol (700 ug/kg), was detected from 16 to 20 feet at BH-03.

Phthalates, which are ubiquitous in the environment, were found in all of the borings in this area.
and in background subsurface soil. Two phthalates were detected at concentrations less than the
sample quantitation limit. Di-n-butylphthalate was detected at concentrations ranging from 40 to
120 mg/kg in four samples: BH-02 (8 to 10 and 16 to 18 feet), BH-03 (16 to 20 feet), and BH-04
(8 to 10 feet). Di-n-octylphthalate was detected in BH-02 (16 to 18 feet) and BH-03 (16 to 20
feet) at concentrations of 26 to 86 pg/'kg, respectively. Although BH-02 and BH-04 were
composed of glacial outwash, it is likely that the material 'was disturbed because of the extensive
excavation throughout the disposal area.

Two chlordane pesticides (alpha at 6.2 nig/kg aaid gamma at 7.5 mg/kg) were detected in one
sample, BH-01 (2 to 8 feet). a/p/w-Chlordane was also detected in surface soil and is typically
found in Sewage Sludge Landfills.

Of the 15 metals detected in the subsurface soils in this area, major-metal ions (aluminum, iron,
magnesium, and potassium) were detected at the highest concentrations (367 to 8,635 mg/kg).
Aluminum concentrations ranged from 3,705 to 6,000 mg/kg, iron ranged from 3,400 to
8,635 mg/kg, and magnesium and potassium ranged from 367 to 1,700 mg/kg. Beryllium (0.35 to
0.71 mg/kg) and six heavy metals, including chromium (1.6 to 8.9 mg/kg), cobalt (I to
6.3 mg/kg), copper (4.2 to 79.2 mg/kg), lead (2.3 to 8.8 mg/kg), vanadium (5.7 to 11.4 mg/kg),
and zinc (16.5 to 188 nig/kg), were reported in at least seven of the samples (Table 4-8). Barium
(10.1 to 54.3 mg/kg), antimony (5.4 to 16.8 mg/kg), manganese (106 to 213 mg/kg), and mercury
(0.13 to 0.47 mg/kg) were detected less often.

Generally, the highest concentrations were found in one of the two samples from BH-01 . Except
for antimony., all of the metals detected were also found in background surface soils. Most: of the
metal concentrations were near (less than two times greater) or within the range detected in
background subsurface soils. Barium and manganese were as much as two to three times higher,
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while zinc was as much as nine times higher, and copper was as much as 20 times higher than the
concentration detected in background surface soil.

As shown in Table 8, elevated metal concentrations typically occur in sewage sludge landfills.
The highest metal concentrations tended to occur in samples collected from BH-01 and BH-03,
where sludge was observed. Even though large differences in concentrations were evident for
some metals, none of the differences were found to be significantly higher for samples associated
with sludge material from this area, in comparison, to background subsurface soil (Appendix I) of
theRI).

Cyanide was not detected in any of the samples. The organic content in samples from BH-01 (2
to 8 feet) and BH-03 (16 to 20 feet) was 3.0 and 0.5%, respectively. Grain-size distribution for
these samples shows that sand is the predominant fraction (61.4 to 79.9%), with some silt (14,1 to
29.4%), and only small percentages of gravel and clay (5.5 to 6.8% and 0.4 to 2.3%, respectively).

Bulky Waste Area Results. One soil boring (BH-06) was located in the Bulky Waste Area.
During drilling., a large amount of refuse was encountered, from 0 to 6 feet, which was underlain
by glacial outwash from 6 to 20 feet. The types of refuse identified included nylons, paper,
bottles, wire, and black organic (decomposed) material. Two samples were collected: one from 2
to 4 feet and a second from 6 to 10 feet.

One volatile organic (acetone) and one pesticide (4,4'DDE) were detected at this boring. No
semivolatile organics or PCBs were found at either of the depths. A summary of the organic
compounds is presented in Figure 8 .

Acetone was detected at concentrations of 350 and 48 ug/kg at 2 to 4 feet and 6 to 10 feet,
respectively. This compound was also found in landfill gas at other portions of this disposal area.
4,4'-DDE was detected at 4.6 jig/kg in the 2-to-4-foot sample. The detection of this pesticide is
most likely attributed to the materials disposed of in the Bulky Waste Area, although 4,4'-DDE
was also found in background surface soil at a lower concentration.

Major-metal, ions (aluminum, iron, magnesium, and potassium) 'were detected in both samples at
the highest concentrations (401 to 9,530 mg/kg). Barium, beryllium, and seven heavy metals
[chromium (3 to 6.3 mg/kg), cobalt (3.5 mg/kg), copper (3.3 to 4.1 mg/kg), lead (4.5 to
61.4 mg/kg), mercury (0.2 to 0..24 mg/kg), vanadium (6.7 to 1 1.3 mg/kg), and zinc (18.9 to
95.9 mg/kg)] were also detected in both samples. In addition, antimony was found at 6.0 mg/kg
from 6 to 10 feet, and manganese was found at 116 mg/kg from 2 to 4 feet. Concentrations of
individual metals were usually near or within the range detected in background samples.
Concentrations of mercury were less than two times greater, and lead and zinc were as much as
five times higher than those in the background. Even though some of these metal concentrations
were elevated, it cannot be demonstrated that there is any significant difference between
concentrations in these subsurface soil samples compared to those in background subsurface soil
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(Appendix D of the RI).

Cyanide was not detected in either sample. The grain-size distribution and TCO analysis
conducted on BH-06 (6 to 10 feet) indicate that sand (59.8%) was the largest fraction present;,
followed by silt (29.8%), gravel (8.8%), and clay (5,5%). An organic content of 1.0%was also
measured.

Solid Waste Area Results. One soil boring (BH-07) was drilled at the southern end of the Solid
Waste Area. A strong refuse odor was present during drilling activities, and organic vapors
ranging from 30 to 300 ppm occurred. Assorted refuse, including household garbage, milk
cartons, plastic, and paper, was encountered throughout the entire 20 feet of the boring. Both
samples (4 to 8 feet and 14 to 18 feet) collected from this boring contained refuse material.

Volatile organics 'were not detected in either sample collected from BH-07 because of elevated
detection limits that may have masked detectable concentrations. This -wasdiscussed in more
detail in section 2.6.2 of the RI. However, semivolatile organics, pesticides, and PCBs were
detected.

Even though volatile organics 'were not identified in subsurface soil, landfill gas (section 4.2.8of
the RI) and surface soil data indicate that aromatic and chlorinated volatiles were present in a
large range of concentrations throughout most of the Solid Waste Area. Ketones were also
identified in these media.

Semivolatile organics (PAHs, phthalates, dichlorobenzenes, and phenols) were found in the two
samples collected at BH-07. Seven different PAHs (naphthalene, 2-methylnaphthalene,
phenanthrene, fluoranthene, pyrene, benzo(a)anthracene, and chrysene) were detected from 4 to
8 feet. Three PAHs (naphthalene, 2-methylnaphthalene, and phenanthrene) were also found in the
sample collected from 14 to 18 feet. When detected, individual PAH concentrations were higher
at the 14 to 18 foot depth.

Two dichlorobenzenes (1,2-dichlorobenzene and 1,4-dichlorobenzene) were found from 4 to
8 feet at 240 and 97 |ug/rkg, respectively. Two phenols, consisting of 2-methylphenol and
4-methylphenol, were detected from 4 to 8 feet at 260 ug/kg and from 14 to 18 feet at
4,000 p.g/kg, respectively. Dichlorobenzenes and methylphenols (creosols) have many uses
including uses as disinfectants, moth control agents, synthetic resins, and wood preservatives. A
variety of mixtures containing methylphenols include degreasers and cutting oils.
Dichlorobenzenes are also used in pesticides., waxes, and agricultural chemicals. Because of the
various uses of these chemicals., municipal or industrial disposal to this area is probably the
dominant source.

Five different phthalate compounds (diethylphthalate, di-n-butylphthalate,
bis(2-ethylhexyl)phthalate, di-n-octylphthalate, and butylbenzylphthalate) were found in both
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samples from BH-07 at concentrations ranging from 96 to 18,000 ug/kg. Total, phthalate
concentrations were generally higher in the sample collected from 14 to 18 feet (25,000 jig/kg)
than in the sample collected from 4 to 8 feet (2,556 ug/kg). Given that phthalate concentrations
were higher in the subsurface soil than in other soils in the study area, coupled with the types of
refuse found, these phthalates may be attributed to the materials deposited in this disposal area,

Five pesticides detected from 14 to 18 feet included 4,4'-DDD (26 |u,g/kg), 4,4-DDE (12 ug/kg),
dieldrin (14 ug/kg), a^pAa-chlordane (17 ug/kg), and gamma-chlordane (15 ug/kg). Only
4,4'-DDE was found from 4 to 8 feet (12 ug/kg). Although these pesticides have been found in
other surface and subsurface soils in the Site study area, it is likely that they are associated with
the buried refuse in the Solid Waste Area.

Two PCB aroclors, 1242 and 1254, were detected in samples from BH-07. Aroclor-1242 was
detected at 310 ug/kg in the sample collected from. 14 to 18 feet, while aroclor-1254 'was detected
at 270 |U;g/kg in the sample collected from 4 to 8 feet. PCBs were also detected in monitoring
wells MW-08-01, MW-08-02, and MW-05-01 (section 4.2.4 of the RI), although a different
aroclor was identified. The primary use of PCBs is in capacitors and transformers. Aroclor-1242
was also used in light ballasts, and aroclor-1254 was also used in small appliances. Because
disposal of PCBs was not regulated until 1978., it is possible that materials containing PCBs could
have been disposed of during landfill operations.

In addition to the organic compounds, major-metal ions (aluminum, iron, magnesium, and
potassium)., barium (16 to 22,9 mg/kg), beryllium (0.39 to 0.7 mg/kg), chromium (5.5 mg/kg),
cobalt (1.8 to 3.3 mg/kg), copper (7.4 to 18.9 mg/kg), lead (19.4 to 20.2 mg/kg), mercury (0.18 to
0.39 mg/kg), vanadium (5.5 to 9.3 mg/kg), and zinc (45.5 to 68.2 mg/kg) were detected in both
the samples. Concentrations ranged from 3,620 to 5,250 mg/kg for aluminum, 4,800 to
7,540 mg/kg for iron, and 618 to 1,090 mg/kg for basic cations. Antimony was also detected
from 4 to 8 feet (6 mg/kg). In comparison to background subsurface soil concentrations, mercury
and lead concentrations were about two times greater, zinc was about three times greater, and
copper was about five times greater. These differences, however, were not found to be
statistically significant in relation to background surface soil. The sample analyzed for grain size
and TCO was predominantly sand (60.7%) with 27.6% silt, 8.1% gravel, and 3.5% clay. The
organic content of this sample was 3.8%.

B. Gro mi nd water

Groundwater was collected from shallow and deep overburden and bedrock monitoring wells
along with residential wells in the vicinity of the Site study area. Eight existing monitoring wells
and nine residential wells were sampled during June 1991. IVt&E installed 28 additional
monitoring wells from July to September 1991. These were selectively sampled along with
existing monitoring wells and nine residential, wells during September/October 1991,
January/February 1.992, and April 1992. Samples submitted during these four rounds of sampling
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were analyzed for the following parameters:

• Volatile organics
• Semivolatile organics
• 'Water-soluble organics (only September/October 1 99 1 , January/February 1 992.,

and April 1992) "
• Pesticides andPCBs
• Metals (unfiltered and filtered)
• Cyanide
• Sulfide (only June 1991, September/October 1991, and January/February 1992)
• Ammonia (only April 1992)
• Total organic carbon (TOC)
• Biochemical oxygen demand (BOD)

Four wells sampled during this investigation were known to be in waste material in one of the
disposal areas, Three of the wells are located in the Solid Waste Area (MW- 14-01, OW-25, and
OW-27); the fourth well, MW-02-01, is located in the Sewage Sludge Area... A fifth well, MW-V,
appears to be located within the boundaries of the Bulky 'Waste Area; however, drilling logs for
this well were not available to confirm this. For this reason, MW-V is not considered to be in
waste material. All of the other monitoring wells were installed outside of the disposal area
boundaries for further characterization of the potential migration contaminants and ground water
flow paths.

Summary of Groundwater Findings. Numerous organic compounds were detected in the
different groundwater flow zones. The types of compounds ranged from volatile organics to
compounds that were less volatile and soluble (semivolatiles, pesticides, PCBs) to compounds
that were more soluble (water-soluble organics). Of these compounds, volatile organics,
primarily chlorinated and aromatic volatiles, were frequently and consistently detected in
groundwater throughout the study period.

The aerial and 'vertical extent of volatile organics in groundwater is shown in Figures 9 and 10.
More elevated concentrations generally occurred in the vicinity of the Solid Waste Area. Less
elevated concentrations occurred in the vicinity of the Bulky Waste Area, and even lower
concentrations occurred in the 'vicinity of the Sewage Sludge Area. The predominant groundwater
flow direction through the Site study area is toward the south and southeast. Immediately
downgradient of the Solid Waste Area, volatile organics were present in elevated concentrations.,
Further downgradient, and east of Mitchell Brook, concentrations tended to decrease. Volatile
organics were still present, though at lower concentrations, south of the transfer station road
However, further south towards Saugatucket Road., volatile organics were not found in the
residential well (Resident #6).
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Volatile organics also occurred to the north of the Solid Waste Area as well as to the northeast in
two residential wells, These compounds were also found to the west of Rose Hill Road near the
northern portion of the Solid Waste Area, but not to the northwest in the vicinity of Resident #11.
West of Rose Hill Road, near the southern portion of the Solid Waste Area, volatile organics were
not found. To the north, volatile organics were found as far north as the north side of Mitchell
Brook,, but were not detected in the most northern residential well (Resident #1).

East of the Bulky 'Waste Area, concentrations decreased even more, and south of the Bulky Waste
Area, one compound was found at a low concentration during only one sampling round.

In comparison to concentrations measured in wells located in the Solid 'Waste Area, volatile
organic concentrations found in the Sewage Sludge Area were relatively low. East of the Sewage
Sludge Area, volatiles were found at slightly higher concentrations., but this was not consistent.

East of the Saugatucket River, volatile organics were not detected in the lower overburden
groundwater, but were found infrequently in residential wells at relatively low concentrations,
The source of the volatiles in the residential wells, however, is not entirely clear.

Throughout the Site study area, the chlorinated volatiles detected most often and in the highest
concentrations were 1,1 -DCA (range of 1 to 220 ug/L), 1,2-DCE (3 to 730 ug/L), vinyl chloride
(3 to 690 ug/L), and chloroethane (4 to 86 ug/L). In comparison., the lower concentrations of the
more chlorinated volatiles (i.e., TCE, PCE, 1,1,1-TCA) suggests that degradation processes are
active. While this is very likely because of degradation of landfill wastes, it is also possible that
these compounds were disposed of in industrial and municipal wastes, given the elevated
concentrations detected. These compounds are components of consumable products but are used
in larger quantities as solvents in industrial applications. Aromaticvolatiles, primarily BTEX
compounds, were also found in most of the wells. Tables 9 through 16 summarize the chemicals
detected in ground water.

Although prevalent, 'volatile concentrations appear to have decreased to some extent since landfill
operations ceased. During previous studies, the highest concentrations were measured between
1981 and 1982 , and by 1984concentrationshad decreased by as much as several orders of
magnitude, Concentrations detected during this investigation varied depending upon location
•within the Site study area. During RI, the highest concentrations detected for the organic
compounds listed in the historical data set were generally well below the concentrations, detected
up to 1982, but in many 'wells., concentrations were higher than found in 1984.

Although variations in volatile organic concentrations occurred over the study period, specific
trends were not evident with the available data. This is not unexpected, since the source of these
compounds is wastes from within the disposal areas, Given the nature of landfills, with their
heterogeneous deposits of wastes and decomposition and biological transformations, the types of
and concentrations of compounds released to groundwater are expected to vary to some degree.
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Since landfill operations stopped in 1983, the decreases that have occurred are likely related to the
slower release of contaminants from source materials (landfill contents).

The detection of N,N-DMF in wells west of Rose Hill Road and north of Mitchell Brook confirms
that movement of groundwater in these directions is occurring. This compound and acrylamide
were also found in several wells directly in and immediately downgradient of the Solid Waste
Area, where disposal of industrial wastes, primarily solvents and. adhesive glue 'wastes, have been
documented. An explanation for presence of ./V,A--DMF in Residence #8 during one sampling
round is not apparent. However, the concentration detected was well below the method detection
limit.

The predominant metals detected in groundwater, regardless of flow zone or location, were
aluminum, iron, basic cations (calcium, magnesium, sodium, and potassium), barium, and
manganese. For the most part, the more soluble forms of these metals were found in higher
concentrations than, insoluble forms. The types of metals and concentrations detected were
similar between the shallow and deep overburden ground-water. Heavy metals found at least once
in these flow zones include antimony, arsenic, cadmium, chromium, cobalt, copper, lead, nickel,
mercury, vanadium, and zinc.. Beryl.li.uin was also detected. The number of metals and
concentrations were significantly lower in bedrock groundwater. In this flow zone, major-metal
ions along with barium and manganese were typically the only metals detected. A few heavy
metals (zinc, nickel, copper) were occasionally found.

In. shallow overburden groundwater in and immediately downgradient of the Sewage Sludge Area,
metals that exceeded concentrations compared to background wells were generally basic cations,
iron, barium, and manganese. Occasionally other heavy metals (arsenic, lead, nickel, vanadium,
and zinc) were found in higher concentrations than, background. Elevated metal concentrations
•were also found downgradient of the Solid Waste Area, west of Mitchell Brook. However, none
of these excee'dances were found to be statistically significant based on the available data. In deep
overburden groundwater, elevated concentrations and a larger number of heavy metals 'were
exhibited by groundwater directly in and west of the Solid Waste Area.

In bedrock groundwater, significantly elevated concentrations of basic cations, aluminum, barium,
and manganese were found in relation to background groundwater. In addition, a few heavy
metals (chromium, nickel, vanadium, and zinc) that were not detected in background groundwater
were found. In several residential •wells (overburden and bedrock) particularly to the north and
northeast of the Solid Waste Area,, and east of the Saugatucket River, manganese was the metal
that most often exceeded background concentrations.

C. Surface Water

Eighteen surface waiter locations were sampled during the study period. This includes surface
water from Mitchell Brook, the Saugatucket River, the unnamed brook, and an unnamed tributary
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to Mitchell Brook. The unnamed brook was sampled west of Rose Hill Road at SW-10. Located
north of the disposal areas, SW-01 was sampled in an unnamed tributary that feeds into Mitchell
Brook. Along Mitchell Brook, seven locations were sampled: SW-07, SW-09, SW-12, SW-13,
SW-14, SW-15, and SW-16. In the Saugatucket River nine locations were sampled: SW-02,
SW-03, SW-04, SW-05, SW-06, SW-08, SW-1L, SW-17, and SW-18. Surface water sampling
locations are shown in Figure 11 . Surface water samples were analyzed for the following
parameters:

• Volatile organics
• Semivolatile organics
• Water-soluble organics (only September/October 1991, January/February 1992 and

April 1992)
• Pesticides andPCBs
• Metals (unfiltered and.filtered)
• Cyanide
• Sulfide (only June 1991, September/October 1991, and January/February 1992)
• Ammonia (only April 1992 and May 1992)
• Total organic carbon (TOG)
• Biochemical oxygen demand (BOD)

Other water quality parameters measured during field activities include dissolved oxygen,
conductivity, and pH.

The aiialyt.es detected in surface water are presented in Tables 17 through 21. A summary of the
organic compounds and metals detected in surface water samples is presented in Figures 12 and
13.

Surface Water Results Summary. A few organic compounds were infrequently detected in low
concentrations in the three surface water bodies: Mitchell Brook, the Saugatucket River, and the
unnamed brook. Volatile organic compounds, primarily carbon disulfide and chlorinated and
aromatic VOCs, were the major contaminants found. A few SVOCs and pesticides and a water-
soluble organic, acrylamide, were also detected. Several surface water locations that were adjacent
to leachate seeps and, downgradient of the Solid Waste Area exhibited high metal concentrations.

Unnamed Brook, One location in the unnamed brook was sampled in June and
September/October 1991 and January/February 1992 (Figure 1 1). The unnamed brook was not
sampled during the other two rounds., April and May 1992. The sampling location (SW-10) is west
of Rose Hill Road and southwest of the Solid Waste Area. An active sand and gravel operation is
located directly upstream of this location.

The only organic compounds detected at this location during the study period were one volatile
organic, carbon disulfide, at 6 //g/L in January/February 1 992 and one pesticide., gamma-'BHC, at
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0.002 Mg/L in September/October 1991. Both of these concentrations were less than sample
quantitation limits. Semivolatile organics, water-soluble organics, and PCBs were: not detected.

During the study period, major-metal ions as well as barium and manganese were generally the
only metals detected. While concentrations of these metals varied slightly, a large fraction of the
concentrations was associated with the more soluble forms of these metals. Aluminum was not
detected in filtered samples and was reported once at 160 ug/L in unfiltered samples. In unfiltered
samples, iron concentrations ranged from 5,140 to 6,160 ug/L, basic cation concentrations ranged
from 2,060 to 11,100 ug/L, barium concentrations ranged from 24.9 to 31.6 pig/L, and manganese
concentrations ranged from 905 to 1,690 mg/L. Concentrations in filtered samples ranged from
3,32:5 to 3,660 ug/L for iron, from 2,800 to 12, 100 ug/L for basic cations, from 2:2.7to 30.2 ug/L
for barium, and from 789 to 1,740 ug/L for manganese. In addition, zinc was found in
January/February 1992 at 17.2 /ug/L in the unfiltered sample and at 14.9 Mg/L in the filtered
sample.

Cyanide was not detected, while sulfide was measured at 1.9 mg/L in June 1991. Total organic
carbon and BOD were not detected. Conductivities ranged from 26 to 146 /imhos/cin, pH values
ranged from 5.9 to 7.2, and DO ranged from not detected to 8.4 mg/L during the study period.

As discussed above, different pesticides (such as gamma-EHC) that are not necessarily related to
the disposal areas were detected at low concentrations. This brook is not expected to be affected
by the disposal areas, since it is upgradient and was found to be consistently losing water to
groundwater during the study period. However., there is a strong likelihood that alterations of
metal concentrations are occurring because of the disturbance from the nearby sand and gravel
operations, which are still active. Weathering of newly exposed soil and bedrock would result in
increased releases of metals (including iron and aluminum) that would enter the brook. This is
important, since this brook runs through the sand and gravel operations; upstream of the sampling
location, and new cuts in the sand bank reveal, visually apparent., iron rich sands of natural origin.

Mitchell Brook. Along Mitchell Brook, seven locations 'were sampled from June 1991 to May
1992. Six of the locations were sampled in June and September/October 1991 and include SW-07,
SW-09, SW-12, SW-13, SW-14, and SW-15. In addition, SW-01, which is located on the
unnamed tributary that feeds into Mitchell Brook upstream of the disposal areas, was sampled
during these rounds. In May 1992, only SW-07, SW-09, SW-12, and a new location established as
SW-16 were sampled. The location on the unnamed tributary (SW-01) was not sampled in May
1992.

No organic compounds were found in the background location. (SW-0 1 ) on the unnamed tributary1.,
yet a few organic compounds were detected infrequently and at low concentrations (usually less
than 10 Mg/L) in Mitchell Brook. Carbon disulfi.de was detected more frequently than other
compounds at concentrations below 10 Mg/L. All of the other compounds detected were found in
only one location during one sampling round:; and consist of chlorinated (1,2-DCE and
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chloroethane) and aromatic (BTEX compounds and chlorobenzene) organics, and three phthalates
[bis(2-ethylhexyl)phthalate, diethylphthalate, and di-n-butylphthalate]. In addition, acrylanii.de
was found at 272 /zg/L in SW-12. All of these compounds have also been found in different media
in the vicinity of the disposal areas.

Most of the organic compounds were detected at SW-12, which is the most downstream location
on Mitchell Brook, prior to its confluence with the Saugatucket River. The presence of organic
compounds coincides with higher BOD levels measured at this location. In particular, acrylamide,
which was also found in groundwater immediately downgradient of the Solid Waste Area and near
Mitchell Brook (MW-04), was possibly disposed of with industrial waste, indicating that
groundwater may be affecting water quality in this stream. Similarly, the compounds detected in
SW-12 are similar to those found in MW-11, which is located near Mitchell Brook. Likewise, the
xylene detected in SW-07 was similar to the types of aromatic volatiles (BTEX compounds) found
at MW-11.

The predominant metals detected include major-metal ions, barium, and manganese. As shown in
Figure 1.4, the highest concentrations of unfiltered metals were consistently found south of the
transfer station road and downstream of the disposal areas, near SW-07, and increased near SW-12.
This coincides with the extensive orange staining, precipitate, and floe covering of sediment in the
brook south of the transfer station road. Insoluble forms of these metals were associated with these
locations, whereas more soluble forms were dominant at upstream locations, north of the transfer
station, road. Conductivities also increased in a downstream direction,. Concentrations of iron,
manganese, basic cations, and conductivities were found to be significantly higher at these
locations compared to the background location on the unnamed tributary. Metal concentrations
and conductivity also increased, but were less pronounced, at SW-15, Other metals (zinc,
antimony, copper, and lead) were occasionally found at lower concentrations in Mitchell Brook.

These trends, coupled with the organic compounds detected at SW-12, indicate that groundwater
may be contributing to downgradient migration from the disposal areas to Mitchell Brook.
Shallow and deep overburden groundwater exhibited elevated metal concentrations in the vicinity
of the Solid Waste and Bulky Waste Areas. These flow zones discharged to Mitchell Brook
throughout the study period, Overland flow to Mitchell Brook may also be occurring. The metals
detected and concentrations varied over the study period, but there were no recognizable seasonal
trends.

Saugatucket River. Nine locations were sampled in the Saugatucket River over five sampling
rounds from June 1991 to May 1992. Six locations were sampled in June 1991: SW-02, SW-03,
SW-04, SW-05, SW-06, and SW-08. Surface water location SW-11 was added in
September/October 1991, and locations SW-1.7 and SW-18 were added in. May 1.992.

A few organic compounds were detected at low concentrations (less than 14 jzg/L) in the surface
water locations on Saugatucket River. Besides carbon disulfide, which was detected the most
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frequently, xylene and pesticides (4,,4'-DDD and methoxychlor) were each detected once during the
study period. Coupled with DOs above 5 mg/L and BOD values near zero, there was no indication
that the disposal areas were substantially contributing organics to this river during the study period.

On the other hand, increases in metal concentrations along the course of the river appear to be
influenced by the disposal areas, especially the Bulky Waste Area. For the most part, major-metal
ions, manganese, and barium were the primary metals detected consistently throughout the study
period. The largest fraction of these metals appears to be in a more soluble form based on
comparisons of unfiltered and filtered sample concentrations.
Of these, iron and manganese as well as conductivities were found to be significantly elevated in
leachate along the eastern perimeter of the Bulky Waste Area and the banks of the Saugatucket
River.

Figure 15 shows the trends from upstream to downstream for unfiltered metal concentrations along
the Saugatucket River. For aluminum, there was no recognizable trend., as concentrations
constantly increased and decreased between sampling locations. In contrast, iron and manganese
concentrations gradually increased from the background location (SW-02) toward SW-03 and
SW-04, 'which are primarily downgradient of the Sewage Sludge and Bulky Waste Areas,
respectively. Concentrations for these metals peaked at SW-05, which is downgradient of several
large leachate seeps that flow into the river at this point. Downstream concentrations then
decreased to a level similar to that of SW-03 and SW-04, most likely because of dilution, and then
remained near the same level or slightly increased again below the confluence of Mitchell Brook.
Concentrations continued to increase beyond where the river approaches and flows past
Saugatucket Road. These downstream increases are more pronounced for manganese and basic
cations (calcium, magnesium, sodium., and potassium) than for iron and barium. Conductivities
exhibit the same patterns. Differences were statistically confirmed for calcium, manganese,
magnesium, sodium, and conductivity between several downstream locations and the background
location.

Elevated concentrations of similar metals were also evident, although not significantly., in shallow
overburden groundwater downgradient of each of the disposal areas. Since the predominant
groundwater flow direction from the disposal areas (primarily the Sewage Sludge and Bulky Waste
Area) is toward the Saugatucket River, groundwater discharges along with surface runoff' (overland
flow) to the river are likely mechanisms that contribute to the transport of these more soluble
metals from those areas.

Differences in metal concentrations also occurred between sampling rounds. Metal concentrations
in June 1991 were greater than in. any other round. Iron and barium concentrations were about 20
times greater in June 1991 than in September 1991. Calcium, magnesium, sodium, and manganese
were also four to six times greater in June 1991 than in September. This was particularly evident
at SW-05. At this location, the higher concentrations during the June 1991 sampling round
corresponded with low-flow conditions in combination with elevated metal concentrations from
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leachate seeps. Throughout the rest of the study period, concentrations varied, but not as
substantially. Many of the mechanisms that likely contribute to these variations depend on
precipitation (i.e., leachate composition, groundwater discharge, surface water volume, surface
runoff).

Although the organic compounds detected in surface water in Mitchelll Brook and the Saugatucket
River were also found in other media in the Site study area, upstream to downstream trends were
not exhibited since these compounds -were seldom and inconsistently detected. However, the
detection of acrylamide in Mitchell Brook, prior to its intersection with the Saugatucket River,
indicates that transport of organic compounds in the Site study area is occurring at least this far
south. More evident were the increases in metal concentrations in the Saugatucket River, near the
large leachate seeps (along the eastern perimeter of the Bulky Waste Area), and in Mitchell Brook,
south of the transfer station road. In particular, concentrations of iron, manganese, and other
metals in these areas were found to be significantly elevated. Higher conductivities and the
presence of orange floe were characteristic features in these areas. Below the confluence of
Mitchell Brook and the Saugatucket River, metal concentrations decreased, although
concentrations were higher than those found upgradient of the disposal areas,

D. Sediment

Eighteen sediment locations were sampled during the study period.. This includes sediment from
Mitchell Brook, the Saugatucket River, the unnamed brook, and an unnamed tributary to Mitchell
Brook. The unnamed brook was sampled west of Rose Hill Road at SD-10. Located north of the
disposal areas, SD-01, was sampled in an unnamed tributary that feeds into Mitchell Brook. Along
Mitchell Brook seven locations were sampled: SD-07, SD-09, SD-12, SD-13, SD-14, SD-15, and
SD-16. The Saugatucket River was sampled at nine locations: SD-02, SD-03, SD-04, SD-05,
SD-06, SD-08, SD-1 1, SIM.7., and SD-18. Sediment sampling locations are shown in Figure 1 1.
Sediment sampling was conducted at the same time as surface 'waiter sampling. Sediment samples
were analyzed for the following parameters:

• Volatile organics
• Semivolatile organics
• Pesticides andPCBs
• Metals
• Cyanide
«> Su.lfi.de (only June 1991 and September/October 1991)
• Ammonia (only May 1992)
• Total, combustible organics (TCO)
• Grain size

The analytes detected, in sediment: are presented in Tables 22, 23, 24. A summary of the organic
compounds and metals detected in sediment samples are presented in Figures 1.6and 17. The
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analytes detected in each of the different areas (Table 3) are discussed in the following sections.

4.2.7.1 Unnamed Brook, One location in the unnamed brook (SD-10) was sampled for
sediments in June and September/October 1991. This location corresponds with SW-10, which
•was also sampled at the same time. The analytes detected during June 1991 and
September/October 1991 are summarized in Table 22 and Figures 16 and 17.

During September/October 1991, one volatile organic, 4-methyl-2-pentanone, was detected at
3 Mg/kg. Seven pesticides were detected at concentrations below sample quantitation limits (0.23
to 2.6 Mg/kg): de/ta-BHC, 4,4"-DDE, 4,4'»DDT, methoxychlor, endosulfan II, dieldrin, and
gamma-chlordant.

Of the metals detected, iron concentrations (1 13,000 mg/kg) were substantially elevated above the
others. Aluminum, followed by manganese and calcium (3,210, 1,150, and 1,070 mg/kg,
respectively)., 'were the next abundant. 'Magnesium., sodium, and potassium concentrations ranged
from 2 to 415 mg/kg. Barium (64.6 mg/kg) and four heavy metals (lead at 7.4 mg/kg, nickel at
3.0 mg/kg, vanadium at 15.2 mg/kg, and zinc at 236 mg/kg) were also detected.

Sulfide was measured at 25 mg/kg, while cyanide was not detected. The sediment consisted
primarily of sand (67.7%) and was intermixed with finer silt (18.8%) and clay (10.4%) grains. The
organic content was 4.7%. No organic compounds, including volatile organics, semivolatile
organics, pesticides, and PCBs, were detected.

The detection of several different pesticides including delta-BHC in September/October 1991 in
sediments coincides with the detection ofgamma-BHC in the associated surface water sample.
Since these sediments are predominantly sand with little organic material,, the retention of organic
compounds (if present) is expected to be limited. During this same time, substantial increases in
lead concentrations and the detection of other heavy metals occurred in sediment, but were not
evident in surface water. This suggests that sediment transport from upgradient sources is possibly
occurring. As discussed earlier, there is no hydrogeologic indication that the disposal areas are
affecting this brook, which is west of Rose Hill Road. However, as also discussed above, nearby
sand and gravel operations are likely affecting metal concentrations in the brook.

Mitchell Brook. Seven locations were sampled on Mitchell Brook from June 1991 to May 1992.
Six of the locations were sampled in June and September/October 1991 : SD-07, SD-09, SD-12,
SD-13, SD-14, and SD-15. In addition, SD-OL, which is located on the unnamed tributary that
feeds into Mitchell Brook and is upstream of the disposal areas, was sampled during these rounds.
In May 1992 a new location established as SD-16 was sampled. The location at the unnamed
tributary was not sampled in May 1992.

Two volatile organics were detected during the June 1991 sampling round at concentrations below
sample quantitation limits. Xylenes were detected at SD-07 (8 Mg/kg) and at SD-09
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Trichloroethane (9 Mg/kg) was detected at SD-09. Semivolatile organics, pesticides, and PCBs
were not detected at any location sampled. Sulfide was detected at all locations and ranged from
3.7 to 34 mg/kg, whereas cyanide was not detected at any of the locations. Sand was the
predominant size fraction. (57.3 to 97%). Organic content ranged from 0.8 to 7.0%.

Five volatile organics, consisting of chlorinated and aromatic volatiles and ketones, were detected
at one or two locations during the September/October 1991 round of sampling. These include
chloroform at SD-15 (5 Mg/kg), and PCE at SD-14 (3 Mg/kg) and SD-09 (2 Mg/kg). Benzene (1
Mg/kg) was detected at SD-12. The highest concentrations were for ketones, as acetone was
detected at SD-07 and.SD-09 (190Mg/kg and 200 Mg/kg, respectively). Also detected at SD-07
was MEK (46 Mg/kg).Sulfide was detected only at SD-12 (850mg/kg) during the
September/October 1991 sampling round, and cyanide was not detected at any of the locations.
Based on grain-size distributions, sand was the predominant fraction (5 1.2 to 97.3%'), and organic
content ranged from 0.8 to 7.6%.

Three semivolatile organics and two pesticides were detected at two locations during this sampling
round, PCBs were not detected at any locations. Di-n-butylphthalate (650 Mg/kg) 'wasdetected at
SD-09. Two PAHs, fluoranthene and pyrene, were also detected at SD-09 (34 and 40 Mg/kg,
respectively). Pesticides found at this location include 4,4'-DDD (8.2Mg/kg) and 4,4'-DDE (4.9
Mg/kg). The same PAHs and pesticides were found at SD-1 5: fluoranthene (34 Mg/kg), pyrene
(40 Mg/kg), and 4,4'»DDE (1.6Mg/kg).

Ammonia was also detected at SD-12 (25,6 mg/kg) and SD-1 6 (4.36mg/kg) during May 1.992.
Cyanide was not detected at any of the locations. The predominant grain size at the locations was
sand (86.5to 95.7%), Organic content ranged from 1.1 to 1.8%.

Moire types of organic compounds were detected in sediment in Mitchell Brook than in the
associated surface water. Organic compounds were not found at the background location on the
unnamed tributary (SD-01). Ketones (acetone and MEK)and chlorinated volatiles (TCE,PCE,
1,2-DCE, and chloroform) and. BTEX compounds were the primary types of volatile organics.
Found, more often and in higher concentrations were PAHs, phthalates, and pesticides (4,4'-DDE,
4,4"-DDD, and cfe/to-BHC), since these compounds are less soluble and more strongly adsorb to
sediment and organic: material. All of these compounds were also found, in other media near the
disposal areas. Surface runoff (overland, flow) and groundwater discharges to the brook are
evident. With the exception of PAHs, which, were found in several locations near roads and other
areas of vehicular activity, there were no recognizable patterns of distribution.

On the other hand, metals exhibited several trends, from upstream to downstream as shown in
Figure 18. For the most part, concentrations were not found to be significantly elevated compared
to the background location on the unnamed tributary. For example, concentrations for aluminum
and lead 'were highest at the most upgradient location, SD-1 3, which is upstream of the northern
portion of the Solid Waste Area. Concentrations steadily decreased toward SD-1 6 and then
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increased at SD-07, which is south, of the transfer station road, before decreasing a short distance
downstream at SD-12. Barium exhibited a somewhat similar trend as aluminum and lead. On the
other hand, iron and manganese concentrations were relatively similar along the length of brook
from SD-13 to SD-09. Iron concentrations began to increase at SD-16. Iron concentrations
continued to increase at SD-07, as did manganese. Lower concentrations for both these metals
occurred further downstream at SD-12. Elevated concentrations south of the transfer station road
correspond with elevated metal concentrations in surface water in this area as well as the presence
of large amounts of orange floe and precipitate that cover the sediment.

Saugatucket River. Nine locations were sampled in the Saugatucket River from June 1991 to
May 1992, Six locations were sampled in June 1991: SD-02, SD-03, SD-04, SD-05, SD-06, and
SD-08. Sediment location SD-1 1 was added in September/October 1991, and locations SD-17 and
SD-18 were added in May 1992.

Five volatile organics, consisting of chlorinated (TCE and 1,2-DCE) and aromatic volatiles
(ethylbenzene and xylenes) and carbon di.sul.fide, were detected at three locations; during the June
1991 sampling round. Trichloroethene was detected at 7 Mg/kg in SD-04 and increased
downstream to 10 Mg/kg at SD-06 and 150 //g/kg at SD-08, which is downstream of Saugatucket
Road. Also detected at SD-08 was 1,2-DCE (5 Mg/kg) and ethylbenzene and xylene (8 and 67
Mg/kg, respectively), Xylene was also detected at 10 Mg/kg in SD-03. Carbon disulfide 'wasfound
at SD-08 (9 Mg/kg). No volatile organics were detected at SD-02, the background location, or
SD-05, 'which is downstream of SD-04.

Seven PAHs were detected at SD-08 (Table 22) at a total concentration of 1,410 Mg/kg. This
location is downstream of the Saugatucket Road. Another semivolatile organic,
butylbenzylphthalate was detected at SD-06, also below the sample quantitation limit. Pesticides
and P'CBs were not detected.

Aluminum, iron, manganese, and barium were detected at all of the locations. At all of the
downstream locations., concentrations of these metals were higher than in the background location,
SD-02.. Concentrations for aluminum ranged from 749 to 6,280 mg/kg. Iron ranged from 780 to
1,600 rag/kg, and barium and manganese ranged from 2,7 to 26.2 mg/kg and 13.5 to 193 mg/kg,
respectively. Basic cation concentrations ranged from 1 15 to 1,270 mg/kg. The highest
concentrations for these metals usually occurred at SD-04 and SD-05.

Also detected in downstream locations were arsenic (0.79 to 2.1 mg/kg) at SD-04, SD-05, and
SD-08 and chromium (1.9 to 8.7 mg/kg) and cobalt (3.4 to 4.2 mg/kg) at SD-04, SD-05, and
SD-06. Higher concentrations corresponded with SD-04 and SD-05. In addition, lead and zinc
were detected at SD-06 (10.9 and 20.5 mg/kg, respectively), while selenium was found at SD-05
(2.1 mg/kg). Beryllium and nickel, were detected at almost all locations at concentrations ranging
from 0.4 to 2 mg/kg and 1.4 to 9.5 mg/kg, respectively. With the exception of beryllium and zinc,
these metals were also detected at the background location,, SW-02, at least once during the study
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period.

Sulfide was detected in all locations while cyanide was not found at any. Sulfide ranged from 15
to 129 mg/kg and was highest at SD-06. At SD-04 and SD-05, sediments largely consisted of sand
(37/7 and 54.5%., respectively) and silt (48.5 and 42.5%, respectively). At other locations, the
percentage of silt decreased and sand increased, Organic content ranged from 1.0 to 14.7%.

Volatile organics were also detected during the September/October 1991 sampling round, but the
compounds were somewhat different from those found in June 1991. Aromatic volatiles,
ethylbenzene (3 Mg/kg), and xylene (8 Mg/kg) were found at SD-05 . Acetone was detected at two
locations: SD-03 (210 Mg/kg) and SD-08 (215Mg/kg). Three other volatile organics were found at
SD-08: MEK (28 Mg/kg), PCE (4 Mg/kg), and carbon disulfide (22 Mg/kg). In addition, pyrene
was detected in SD-03 at 39 Mg/kg. Pesticides and PCBs 'were not detected at any of the locations.

During this sampling round., major-metal ions, manganese., and barium were detected at higher
concentrations downstream of the background location. In the background location, SD-01,
concentrations of aluminum were 8,650 mg/kg, iron were 1,500 mg/kg, basic cations were 350 to
373 mg/kg, and barium and manganese were 21.5and 113 mg/kg, respectively. The iron
concentration at SD-06 was 8,940 mg/kg, and iron and aluminum concentrations at SD-04 (6,780
and 16,400 mg/kg, respectively) and SD-05 (8,420 and 6,170 mg/kg, respectively) were more
elevated than those at the other locations (1,260 to 3,080 and 1,020 to 2,590 mg/kg, respectively).
Basic cation, concentrations ranged from 242 to 2,560 mg/kg, barium ranged from 3.1 to
30.5 mg/kg, and manganese ranged from 41.1to 422 mg/kg. Concentration ranges for these metals
were slightly higher than ranges in June 1991.

Other metals detected include arsenic (0.43to 1.2 mg/kg), (chromium 1 1 .4 to 18.1 mg/kg), cobalt
(1.9 to 6.5 mg/kg), lead 4.3 to 24.2mg/kg), nickel. (12.8to 20 .5 mg/kg), selenium (0.37to
1.3 mg/kg), vanadium (2 to 17.7mg/kg), and zinc (43.6 to 49.8mg/kg). Beryllium (2.3mg/kg)
was detected at SD-04, Four of these metals were also detected at SD-02: lead at 7.2 mg/kg,
selenium at 0.52mg/kg, and vanadium at 2 mg/kg, Higher concentrations of these metals 'were
found in at least one location downstream.

Four PAHs (phenanthrene, anthracene, fluoranthene, and pyrene) were detected at a total
concentration of 241 Mg/kg ijn SD-1 1 during the May 1992sampling round. Three pesticides were
also detected in the sediments during this sampling round. The one detected most frequently was
delta-BHC, which 'was found in all six of the downstream locations (0.46 to 1.3 Mg/kg), but was
not detected in the background location, SD-02. Detected at higher concentrations were 4,4'-DDE
at 4.3 Mg/kg and 4,4'-DDD at 8.0 Mg/kg in SD-1 1, the location with PAHs. 4,4'~DDE was also
detected at SD-18 at 1.2 Mg/kg.

Major-metal ions were the predominant metals found during the May 1992 sampling round.
Concentrations of aluminum were 836 to 1,860mg/kg. The most elevated iron concentrations
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detected during this round were at SD-05 (25,900 mg/kg) and SD-06 (12,500 ing/kg). Iron ranged
from 885 to 25,900 mg/kg. Basic cation (258 to 555 mg/kg), barium (2.9 to 13.7 mg/kg), and
manganese (22,6 to 200 mg/kg) concentrations were similar to those detected, during June 1991 .
Chromium and lead were detected at all locations from 1.1 to 2.5 and 3.7 to 13.5 mg/kg,
respectively. Arsenic (2 to 6.1 mg/kg), cobalt (0.91 to 1.4 mg/kg), and selenium (0.43 to
0.58 mg/kg) were also found, but less frequently (twoto four locations). Nickel was detected in
SD-06 at 4.7 mg/kg, while vanadium and zinc were detected at 3.4 and 11.2 mg/kg, respectively, in
SD-05.

During the May 1992 sampling round, cyanide was not found at any locations. Ammonia was
detected in three locations with the maximum at SD-05 at 3.17mg/kg. Sand was the predominant
size fraction (64.6to 95.8%) in sediment at each location, and organic content continued to be
relatively low (1.3 to 5.6%).

The types of organic compounds detected in Saugatucket River sediment were also detected, in the
disposal areas and other media during the study period and include chlorinated and aromatic
volatiles, ketones, carbon disulfide, PAHs, and pesticides. Most notably, TCE was detected at
several locations along the river. The less soluble organics, like PAHs and pesticides, as well as
volatile organics were detected more often in sediments than in the associated surface water.

When detected, organic compounds were predominantly found at SD-08 and SD-1 1. Both of these
locations axe near Saugatucket Road and were sampled in areas where the river widens and current
is slower. As a result, suspended sediment tends to settle out here. In June 1991, volatile organics
were primarily found along with PAHs at SD-08, which is located downstream of Saugatucket
Road., This suggests that organic compounds and metals detected in this section of the River are
probably more related to the road than to other sources.

For the most part, all of the metals detected in sediment were also found in the background
location during the study period. Iron and aluminum were the predominant metals,. As shown on
Figure 19, the concentrations -were generally consistently higher at SD-04 and SD-5,and coincided
with higher concentrations in surface water at these locations. Both are immediately downgradient
of the large leachate seeps east of the Bulky Waste Area. Orange floe and precipitate covering the
sediment in this area were also present. Concentrations for these metals were also elevated at
SD-06, below the confluence of Mitchell Brook, although surface water concentrations at this
location were not. Lead, on the other hand., was lower at these locations and in general did not
exhibit any discernible pattern. In relation to background concentrations, concentrations of lead,
barium, manganese, and. iron were significantly elevated, at most of the downstream locations
(SD-04, SD-05, SD-06, SD-08, SD-11). Iron and manganese concentrations at SD-03 were also
found to be significantly higher. As discussed above., elevated metal, concentrations near
Saugatucket Road (SD-08 and SD-1 1) can be attributed to the road.
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All metals were generally at the highest concentrations in September/October 1991. This
corresponds with higher concentrations in surface -water during the same period and may be
somewhat related to seasonal variations. Following drier summer periods, metal concentrations
generally increased during lower flow periods, when groundwater discharge accounts for a larger
portion of a stream's volume,.

E. Leachate

During the study period, leachate seeps were observed around the Solid Waste and Bulky Waste
Areas. Leachate was collected from six locations at which seeps were present. Five of the leachate
seeps (LE-02 to LE-06) were located between the Bulky Waste Area and the Saugatucket River.
The other seep (LE-01) was just north of the Solid Waste Area, near Mitchell Brook. Leachate
locations are presented on Figure 20. Historically, leachate seeps have been identified at the
disposal areas by aerial photographs (United. States Environmental Protection Agency 1987a,
199 la). In the past, a resident has reportedly observed leachate seeps with sulfur odors and
varying colors and quantities west of Rose Hill Road., near the northern portion of the Solid Waste
Area. At the Bulky Waste Area, a trench filled with crushed stone was reportedly dug to drain
water to the Saugatucket River (RIDEM 1992a). During the field investigation a crushed-stone
trench running vertically along the eastern bank of the Bulky Waste Area toward the Saugatucket
River was observed. In addition, colored leachate originating from the hill slope near the Bulky
Waste Area has been observed.

All six leachate locations (LE-01 to LE-06) were sampled, during June 1 99 1 . Three additional
composite samples were collected from the seep at LE-05 during April 1992, to supplement
ecological toxicity testing. Samples were analyzed for the following parameters:

• Volatile organics
• Sennivolatile organics
• 'Water-soluble organics (April 1992only)
• Pesticides and PCBs
• Metals (unfiltered and filtered)
• Cyanide
« Sulfide (June 1991 only)
« Ammonia (April 1992 only)
• Total, organic carbon (TOC)
• Biochemical oxygen demand (BOD)

The analytes detected in leachate are presented in Tables 25 and 26. A summary of the organic
compounds and metals detected in leachate samples is presented in Figures 21 and 22. The
analytes detected in each of the different areas (Table 3) are discussed in the following sections.
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Saugatucket River,. Five leachate seeps (LE-02 through LE-06) were sampled along the western
bank of the Saugatucket River, Several large outbreaks of leachate were obvious because of
orange-colored puddles of water and orange-stained soil and vegetation. The size of the seeps
varied, with LE-03, LE-05, and LE-06 comprising the largest areas. Large clumps of orange floe
were also observed near the seeps. It was reported that gravel-filled trenches were embedded along
the eastern perimeter of the Bulky Waste Area to facilitate drainage from this disposal area.

In the June 1991 sampling effort, chlorinated and aromatic volatiles were detected in three of the
five leachates seeps near the Bulky Waste Area. Chlorinated volatiles, 1,1 -DCA and chloroethane,
were each found at LE-03, LE-04, and LE-05 at concentrations below sample quantitation limits (2
to 8 |ig/L). Aromatic volatiles, toluene, and chlorobenzene 'were also detected in these samples,
although toluene was the only chemical detected above sample quantitation limits (27 to 50 [ig/L).
The highest toluene concentration occurred at LE-03. Each of these leachate seeps was
approximately 50 feet downgradient of the Bulky Waste Area, and within a few feet of the
Saugatucket River. Although volatile organic concentrations were relatively low in leachate,
elevated concentrations of chlorinated and aromatic volatiles 'were found in landfill gas in the
Bulky Waste Area. Similar types of volatile organics have also been detected in soil and
groundwater downgradient of this disposal area.

Carbon disulfide was the only organic detected in LE-02 (3 ng/L), located south of LE-05 and the
Bulky Waste Area. The most northern leachate sampling location, LE-06, had no detectable
concentrations of volatile organics, yet bis(2-ethylhexyl)phthalate was detected at 230 (ig/L.
Organic compounds, at similar concentrations, were found periodically in surface water and
sediment in the Saugatucket River during the study period.

Metals detected in the highest concentrations in unfiltered samples were the major-metal ions
[aluminum (184to 9,220 ug/L), iron (15,200 to 1,370,000 ug/L), calcium (10,000 to 59,000 (ig/L),
magnesium (2,420 to 16,100 |.ig/L), sodium (5,560 to 55,400 ng/L), and. potassium (2,000 to
44,800 ug/L)]. Other metals detected in all of the samples consist of barium (22.2 to 2,120 |.ig/L)
and manganese (2,490 to 14,700 ug/L). Cobalt (5.6to 295 ug/L) was detected in four samples
(LE-02, LE-04, LE-05, and LE-06). Vanadium (22.2: to 65.2~ug/L) and zinc (34,4to 133 ug/L)
were each found in two samples (LE-02 and LE-05, and LE-02 and LE-03, respectively).
Beryllium and lead were detected in only one sample, LE-02, at 8.7 and 174 |ig/L, respectively.
Metals were usually detected more often and at higher concentrations at LE-02 than in any of the
other unfiltered leachate samples,. This sample was collected in an orange-stained muddy area
along seismic line S-5.

Fewer metals were detected in filtered samples. Again major-metal ions were found in all samples
in the highest: concentrations. Barium and manganese were also detected, and cobalt was found at
LE-04. Because of the smaller number of metals and, the lower concentrations found in filtered
samples, the largest fraction of the metals are likely adsorbed onto soil or other particles, are in a
colloidal phase or floe, or are present in less soluble or insoluble forms.
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Cyanide was detected in the most northern (LE-06) and the most southern (LE-02) leachate seeps
at 41.7 and 36. 1 ug/L, respectively. Sulfides were not found in any samples. Biochemical oxygen
demand was measured in LE-06 and LE-02 at 7.5 and 51 ing/L, respectively. High BOD indicates
organic contamination. The BOD measured in these samples is consistent with the levels of
organics found.

In April 1992,the leachate seep at LE-05 was sampled on three consecutive days to supplement
ecological toxicity testing. The analytes detected in April 1992are summarized in Table 26.
Water-soluble organics, pesticides, and PCBs 'were not detected at this location. Although slightly
different sampling methods were used to collect samples during this round, analytical data between
the two rounds were fairly similar and are therefore comparable.

The types of organic compounds detected during this sampling round were similar to those found
at LE-05 in June 1991. Ethylbenzene (1 to 2 ug/L)was found on all three days and xylenes on
two days (2 to 3 |ig/L). Chloroethane and 1,2-DCE were each detected once at 2 and "I ng/L,
respectively. Naphthalene and diethylphthalate were each detected on all three days at
concentrations ranging from 0.7 to 0.9 ug/L and 4 to 11 ug/L,respectively,

Inunfiltered samples, major-metal ions consisting of aluminum (239 to 623 ug/L), iron (49,000 to
283,000 ug/L), calcium (16,700 to 23,000 Mg/L), magnesium (5,710 to 7,220 ug/L), sodium
(20,800 to 24,700 ug/L), and potassium (12,000 to 15,200 |u,g/rL) were found, all three days, at
concentrations elevated above other metals. Barium (97.4 to 293 ug/L)and manganese (1,490 to
2,410 ug/L) were also detected each day. Chromium, lead, mercury, and zinc were each detected
once at 5, 10.5,0,2,and 8.1 ug/L, respectively. In filtered samples, major-metal ions, barium, and
manganese 'were also detected daily. Concentrations were generally highest on the second day of
sampling. In addition, vanadium and cobalt were not detected during this sampling round, though
they were found at this leachate location in June 1 99 1 .

Cyanide was not found. Ammonia, was detected from 5.06 to 22,6 ug/L. Total organic carbon
ranged from 30.9 to 49.9 mg/L, levels that were higher than in June 1991. Likewise, BOD values
ranged from 1.5 to 4.2 mg/L, though BOD wasn't detected in June 1991. A pH of 6.5 and
conductivity of 412 were recorded,, and hardness varied between 65 and 87 mg/L CaCOj.
Differences in chemical composition of leachate from June 1991to April 1992are evident, but for
the most part, these differences appeared to be minor. Chlorinated and aromatic volatiles and
phthalates were detected in both sampling rounds, although the individual chemicals sometimes
•varied. Similar types of metals were generally found, and there was no noticeably consistent
difference in concentrations. In contrast., the physical character of the seeps varied. In June 1991,
large quantities of floe and 'water volume emerging from the seeps were evident in the Saugatucket
River area. In April 1992, this was less evident. This could have resulted from changes in
precipitation, as groundwater and surface 'water levels were higher in April 1992than in June 1991 .
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Mitchell Brook. A small leachate seep, LE-01, located along the northern slope of the Solid
Waste Area, was sampled in June 1991 . Orange-staining of ground material 'was present at the
sampling location.

Four chlorinated volatiles were detected: 1,2-DCE (44 ug/L), TCB (4 ug/L), and vinyl chloride (1
ug/L). Carbon disulficle was also detected at 12 ug/L. Semivolatile organics, pesticides, and
PCBs were not found at LE-01.

In the unfiltered sample, all of the major-metal ions (aluminum, iron, calcium, magnesium,
sodium, and potassium) were detected. Aluminum and iron concentrations were 60,500 and
133,000 ug/L, Basic cations ranged from 3,620 to 14,900 ug/L. Barium, beryllium (328and
1. 1.2 ug/L, respectively), and eight heavy metals were detected. Concentrations ranged from 3.7 to
49.8 ug/L for beryllium, arsenic, chromium, copper., nickel, and vanadium. For lead, manganese,
and zinc, concentrations ranged from 150 to 814 ug/L. In the filtered, samples, all major-metal
ions except for aluminum were detected, as were barium and manganese. All of these metals, with
the exception of arsenic, were found in groundwater from the shallow overburden background
well. In comparison, concentrations 'were as much as three times greater for barium and beryllium,
five times greater for aluminum, 10 times greater for iron, and 30 times greater for lead.

Ammonia, sulfide, cyanide, and BOD were not detected. Total organic content was measured at
8.4 mg/L. A conductivity of 100 umhos/cm and a pH of 5.4 were measured.

Summary of Leachate Findings. As indicated by subsurface soil and landfill gas data, the Bulky
Waste and Solid Waste Areas still serve as a viable source of organic compounds and metals. The
same types of chlorinated and aromatic volatile organics were found at relatively low
concentrations in leachate as in other media in the vicinity of the disposal areas. The leachate
seeps were also characterized by large amounts of orange floe and stained ground cover, which is
indicative of metals (i.e., iron), precipitating/coagulating such as iron hydroxide under oxidizing
conditions. Concentrations of several metals, including barium, lead, manganese, and iron, were
found to be significantly elevated in leachate in comparison to levels in the shallow overburden
groundwater at the background well. This is important since surface water bodies (Mitchell Brook
and Saugatucket River) are within a few feet of the seeps.

F. Landfill Gas

Landfill gas samples were collected from each of the disposal areas and from permanent off-site
monitoring points in June and July 1991 as part of the Site reconnaissance activities. The off-site
monitoring, points were again measured in September 1991. Percent carbon dioxide (C();2),
methane (CH4), oxygen (O2), and percent of the lower explosive limit (LEL) were measured, and
nearly all of the points were analyzed using a field GC equipped with a FED.
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In December 1991,additional points were sampled offsite to define the areal extent of landfill gas
migration and its proximity to adjacent residences. At this time, 16 additional permanent
monitoring points were installed. Eight: were located near homes, and eight were located along the
furthest known extent of the landfill gas plume (Figure 23). Each of the eight points near adjacent
homes and selected other permanent points were monitored monthly from January through April
1992. Approximately 24 of the 48 permanent points were measured during each of these monthly
sampling rounds.

In May 1992., six points were sampled using SUMMA passivated canisters for laboratory analysis
of volatile organics by method TO- 14 (Figure 24). At the same time, impingers were used to
collect and analyze samples for reduced sulfur, consisting of hydrogen sulfide and mercaptan
sulfur in the landfill gas, using ASTM method D 23185-81 . The impingers were analyzed in an
on-site laboratory. Samples from these locations were also analyzed using the field GC. A
detailed discussion of analytical methodologies, sample collection procedures, and data use is
presented in section 2.5.8 of the RI report.

Sewage Sludge Area. Twenty-two points were sampled in the sewage sludge area in June 1991 .
These points were located using a 100-foot-by- 100-foot grid and are shown on Figure 25. Many of
the grid points were omitted because volatile organics were not detected in adjacent samples and
concentrations of methane and carbon dioxide were much lower than in the other disposal areas.
One point |[SS(08-K)(>0)] was resampled in May 1992for SUMMA canister and reduced sulfur
analysis, as shown on Figure 26.

Carbon dioxide was the primary component of landfill gas throughout the Sewage Sludge Area.
Methane 'was detected at one point S8(08+000) at a concentration above the LEL. The
concentrations of these compounds, as discussed in the following sections, were much lower than
were detected in other disposal areas. Carbon dioxide and methane in landfill gas result from the
biological degradation of organic materials placed into a landfill, Digested sewage sludge
disposed of in this area, was previously degraded during primary and secondary treatment. This
material would not be expected to consume as much oxygen or produce as much methane or
carbon, dioxide as untreated municipal waste.

The only volatile organic detected above the quantitation limit in either the field GC or the
SUMMA canister analysis was acetone at SS(08+000). Volatile organic data for soil
(sections 4.2, 1 and 4.2.2 of the RI) from this area are consistent with this finding. Acetone 'was
detected at two of the surface soil locations (SS-1 1 and SS-12) and in three of the subsurface soils
(BH-01 from 4 to 6 feet and 8 to 10 feet; BH-03 from 18 to 20 feet). 2-Butanone was also detected
in all of these samples except SS-1 1. Toluene was detected in one of the soil samples (BH-03 from
18 to 20-feet), and TCE was detected at a concentration below its sample quantitation limit in
SS-11,
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In addition to acetone, several other volatile organics (methylene chloride, ethylbenzene,
TO,/?--xylene, o-xylene, 1,3,5-trimethylbenzene, and 1,2,4-trimethylbenzene) 'were detected in the
SUMMA canister sample at concentrations below the sample quantitation limit.

Bulky Waste Area, Twenty-nine points, shown on Figure 25, were sampled in the Bulky 'Waste
Area in July 1991. These were located using a 100-foot-by-100-foot grid.. Many of the grid points
were omitted because the landfill gas was found to contain similar concentrations of the same
compounds from point to point. Two points [BW(04+100) and BW(05+500)] were resampled in
May 1992 for volatile organics using a SUMMA canister and also for reduced sulfur analysis, as
shown on Figure 26.

Carbon dioxide and methane concentrations were greater than. 25% throughout most of the Bulky
Waste Area and were measured as high as 49% for carbon dioxide and 57% for methane. Oxygen
concentrations were generally depressed from ambient air concentrations to as low as 1%.

Volatile organics were present throughout the disposal area but had elevated concentrations at
some hot spots such as BW(05+400), BW(05+500), BW(04+100) and BW(01+300). The relative
concentrations of different volatile organic compounds in the landfill gas also varies. Toluene,
CM-1.,2-DCE, and TCE were the primary compounds detected during the field GC analysis.

Toluene had the highest concentration of any component identified during the analysis of SUMMA
canister samples collected from BW(04+100) and BW'(05+500). Other aromatic compounds -were
also detected in each of these samples.

Chlorinated compounds were present in greater 'quantities in BW(04+100) than in BW(05+500).
Vinyl chloride and ci:.s-l.,2-DCE had the highest concentrations of the chlorinated compounds in
BW(04+100). The compounds 1,1 -DCA, chloroethane, trans-1,2-DCE, 1,1,1 -TCA, methylene
chloride, PCE and TCE were also detected.

In BW(04+100), the ketone MEK was detected in both of the SUMMA samples, while acetone
was the only ketone detected.

Dichlorodifluoromethane 'was detected at a.higher concentration in BW(05+500) than in
BW(04+100). Trichlorofluoromethane was detected in both samples, while Freon 113 was only
detected in BW(04+100).

Hydrogen sulfide was detected at both. BW(04+100) and BW(05+500), while mercaptans were not
detected at either point.

Solid Waste Area., Eighty-five points were sampled in the Solid Waste Area in June and July
1991. These points were located using a 100-foot-by-100-foot grid. The actual sampling locations
are shown, on Figure 25. Three points [SW(03+300J, SW(11+500) and SW(13+300)] were
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resampled in May 1992 for SUMMA canister and reduced sulfur analysis, as shown on Figure 26.
Permeation of the landfill gas through the cover material of the Solid Waste Area was measured
using two flux boxes installed in February 1992.

Carbon dioxide and methane concentration were greater than 35% throughout most of the Solid
Waste Area and ranged as high as 62% for carbon dioxide and 60% for methane. Oxygen
concentrations were generally depressed from ambient air concentration to as low as 1%.

Volatile organics were present throughout the disposal area but appear to have elevated
concentrations at SW(1 1+500) and SW(13+200). The relative concentrations of different volatile
organic compounds in the landfill gas also appear to vary. Toluene, c/j-l,2-DCE, and TCE were
the primary compounds detected during the field GC analysis. For the SUMMA canister data,
c/5-l,2-DCE had. the highest concentration of any volatile organic in the Solid Waste Area. Vinyl
chloride had the second highest concentration at SW(13+300) and SW(1 1+500). Chloromethane,
chloroethane, 1,1-DCE, methylene chloride, trans-1 ,2-DCE, 1,1-DCA, 1,1,1-TCA, TCE, and PCE
were all detected at these two points.

At SW(03+300), aromatic compounds -were the primary volatile organics present: in the SUMMA
canisters.. Although most of the same chlorinated compounds are present, the concentrations of
toluene, ethylbenzene, /j-xylene, and o-xylene axe higher than those of any of the chlorinated
compounds.

Of the Freon compounds, dichlorofluoromethane was present in all of the Solid Waste Area
SUMMA canisters. Freon 1 14 and 1 13 and trichlorofluoromethane were present periodically.

2-Butanone was the only ketone detected,, and it was present: at a much lower concentration relative
to other -volatile organics.

Carbon disulfide was present in two of the four samples, and bromofonn was found in only one of
the four samples from the Solid Waste Area. These compounds were present at concentrations
much less than those of other volatile compounds detected in these samples.

Reduced sulfur analysis indicated hydrogen sulfide results ranging from 1.0 to 6.3 irng/ni3. No
mercaptan sulfur was detected.

Of the two flux boxes installed on the Solid Waste Area, FLUXEAST indicates that landfill gas is
readily passing through the landfill, cover material. Concentrations of methane, carbon dioxide,
and volatile organic compounds appeared similar to concentrations of these compounds in landfill
gas detected in the same area.

Delineation of Off- Site Landfill Gas Plume. In June and July 1991, 32 permanent landfill gas
sampling points were installed around the perimeter of the Solid Waste Area, Nine points, spaced
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at approximately 100-foot intervals, were placed at the north end of the Solid 'Waste Area along the
driveway at the northern boundary, Eighteen points were placed along the west side of Hose Hill
Road also at approximately 100-foot intervals, Five points 'were placed at the southern perimeter
of the Solid Waste Area, just inside the fence that divides the Solid Waste Area from the transfer
station road, again at approximately 100-foot intervals.

These sampling points are shown on Figure 27. Permanent sampling points along the driveway
north of this disposal area are designated LFGF. Permanent sampling points west of the Solid
Waste Area along Rose Hill Road are designated LFGR. Points south of the Solid Waste Area
along the transfer station road are designated LFGT.

Sampling of the perimeter landfill gas monitoring points in July and September 1991 indicated that
landfill gas was migrating from the Solid Waste Area to the north, west, and south. Elevated
methane, carbon dioxide, and total volatile organics were identified at LFGF-03 to the north of the
Site. c/5-l,2-dichloroethene and vinyl chloride were the primary volatile components identified at
this point. TCE, toluene, ethylbenzene, and xylenes were also identified.

The largest area of landfill gas migration was along the western perimeter of the Site. The highest
landfill gas concentrations were at LFGR-08. Methane and carbon dioxide concentrations at this
point were consistently high. cw-l,2-dichloroethene and vinyl chloride were the primary volatile
components identified at this point. Trichloroethene, toluene., ethylbenzene, and xylenes 'were also
identified. Although LFGR-08 had the highest concentrations of off-site landfill gas, this plume
appeared to extend from LFGR-07 as far south as LFGR- 14. Although the landfill, gas plume
leaving the western perimeter of the Solid Waste Area was about 700 feet wide, it appeared to
extend only about 200 feet west from the landfill.

South of the Solid 'Waste Area, methane, carbon dioxide, and volatiles were found to migrate south
of the transfer station road. This plume extended the width of the southern end of the Solid Waste
.Area and approximately 100 feet south of the transfer station road. The volatile organic
compounds detected south of the solid waste area varied from those detected to the north and west.
The high concentrations of cis-l,2~DCE and vinyl chloride exhibited in the landfill gas north and
west of the Solid Waste Area, were not present south of the disposal area.

Volatile organics were detected at three permanent residential sampling locations (LFG-LHR,
LFG-GT, and LFG-AD). Methane was detected at only one of these (LFG-LHR).

G. Coinitairniiin.fi in it Fate amid Transport

Predominant transport processes for contaminants identified at the Site are leachate runoff, landfill
gas migration, groundwater flow through overburden and bedrock, and surface water and sediment
movement. Landfill gas migration, groundwater, and leachate are the primary contaminant
transport mechanisms in the unsa.tura.ted zone. Venting of landfill gas was evident where soil/fill
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cover material was thin or absent; however, movement of gas into surface soil may decrease
volatilization to the atmosphere,. In areas of high landfill gas contamination, groundwater quality
was affected.

Highest contaminant concentrations in groundwater were found in wells adjacent to the disposal
areas and decreased with distance from these areas. The predominant groundwater flow direction
is south-southeast in the overburden and southeast in the bedrock, although mounding effects in
the northwest portion of the Solid Waste Area, facilitate radial migration of contaminants towards
the west, north, and northeast. Mitchell Brook intercepts contamination in the shallow and deep
overburden, while the Saugatucket River is a receptor for shallow and deep overburden and
bedrock contamination. Glacial lacustrine deposits restrict the vertical movement of contaminants
from deep to shallow overburden in the southern portion of the Site. Bedrock fractures provide
pathways for contaminant transport in groundwater from overburden to bedrock.

Transport of contaminants via leachate has impacted surface soil, surface water, and sediment,
quality near the disposal areas. However, downgradient in the Saugatucket River., surface water
and sediment contamination decreased. Likewise., in Mitchell Brook, contamination increased
south of the Solid Waste Area but decreased after the confluence with the Saugatucket River. This
trend indicates dilution of contaminated surface water by uncontaminated surface water and/or
sediment retention of contamination.

VI CURRENT AND FUTURE SITE AND RESOURCE USES

A. Current Land Use

Current land use is varied within the Site. The landfills are and will remain inactive. The Solid
'Waste Area landfill is posted and partially fenced along Rose Hill Road and the transfer station
road to restrict access,. The properties within the Site boundary include residential and commercial
uses. North and east of the Sewage Sludge Area,, the Site owner conducts his business of sport,
target and archery ranges, dog training, birding and exercising. A kennel is located on the northern
portion of the Site, west of the Sewage Sludge Area. Sporting ranges are located north and east of
the kennel. An active Town-operated regional transfer station and recycling center reside on the
southeast corner of the Site. Saugatucket, and Broadrock Roads., and a portion of Rose Hill Road
(south and up to the Site), are serviced with public water; connections to the waterline "were
voluntary. Some residents located west and north of the Site along Rose Hill Road and, along
Broadrock Road are not connected to public water and use private wells. New housing
developments, all of which are connected to municipal water, have been constructed southwest of
the Site, on the west side of Rose Hill Road, northeast of the Site, across the River on Broadrock
Road and, southwest, of the Site along Saugatucket Road. Across from the landfill on Rose Hill
Road, small commercial excavation businesses and sand and gravel operations are conducted. A
family-owned farm is located west-northwest of the Site, along Rose Hill Road.
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B, FIJItin re Land list

The Town of South Kingstown has indicated an interest in expanding the recycling operations in
the 'vicinity of the transfer station. The Site owner has also shown interest in maintaining sporting
and kennel operations within the Site boundary. The Town informed EPA and the State that it has
had discussions with the Site owner's family members and abutters concerning certain real
property acquisitions; however, EPA has not been involved in these discussions.

A 29- unit housing development (known as South Woods) is proposed north of the Site and south
of Rte 138; this development will be connected to municipal water. Further, there are discussions
among certain residents on Rose Hill Road and a local developer of a future proposal for a golf
course within the footprint of the existing sand and gravel operations on Rose Hill Road.

Consolidation of the wastes from the Bulky Waste Area landfill onto the Solid 'Waste Area landfill
may allow for more future, albeit restricted, uses on portions of the Site. Based on current zoning,
it is reasonable to expect that the future land use will be similar to that which is currently in the
immediate vicinity of the Site (i.e. rural residential with intespersed commercial real estate along
Rose Hill Road and rural residential along Broadrock and Saugatucket Road.

C. Current and Future Surface Walter Use

The River in the vicinity of the Site is classified by the State as a Class B waterway meaning that
the River is not of drinking water quality but is presumed to have a good aesthetic, recreational,
and ecological value. As documented in the RI/FS and the Preliminary Natural Resource Survey
(PNR.S), leachate production and groundwater flow from the landfill result in impacts to aquatic
life and. water quality in the Saugatucket River, Mitchell Brook (and, according to the PNRS, to the
Saugatucket Pond). These waters are listed for biodiversity impacts on the State's 1998list of
impaired waters. Under Section 303 of the Federal Clean Water Act,the State is required to
develop a total Maximum Daily Load (TMDL) program for bringing impaired waters into
compliance with state water quality standards and supporting all designated uses. Rhode Island
has stilted that development of TMDLs for the aforementioned waterbodies will begin in the year
2000. The selected remedy will be consistent with the State's TMDL's goals,

The Saugatucket River Heritage Corridor Coalition has adapted a goal of maintaining
swimmable/fishable water quality conditions in the watershed. Regionally, plans are being drawn
to develop a protective greenway and bike trail to follow portions of the Saugatucket River in
Wakefield and surrounding communities,

D. Current and Future Groundwater Use

Rhode Island does not have an EPA-endorsed Comprehensive State Ground Watej Protection
Program (CSGWPP) - EPA's process for groundwater decisionmaking by states. Therefore,
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Superfund guidance requires. EPA to follow the NCR for federal groundwater classification in
states without a CSGWPP and to coordinate with the States during remediation activities. The
federal classification for this Site groundwater is Class 1I-B, defined as a potential drinking water
source and water having other beneficial uses. Local area groundwater surrounding the Site is
classified as Class II-A which is defined as a current drinking water source and water having other
beneficial uses.1

Although Rhode Island does not have an endorsed CSGWPP, RIDEM did submit correspondence
in December 1996 setting forth its opinion on the use and value of groundwater aquifer underlying
the Site as medium use (designates a flexible approach to groundwater remediation). Ultimately,
all. of the aquifer, except that underlying the footprint of the disposal area, would be restored to
GA (suitable for public or private drinking water use without treatment); the aquifer under the
disposal area would be restored to GB (degraded-not suitable for public or private drinking water),,
The State also noted some small GA-NA (non-attainment areas with pollutant concentrations
greater than those suitable for public or private drinking 'water without treatment). Restoration for
GA-NA areas is to drinking water standards with some flexibility on time for attaining those
standards.

EPA. believes that its remediation plans for this Site are consistent with both the federal and state
classifications for use and value of the groundwater aquifer. Source control measures will prevent
further migration of contaminant into the groundwater as well as prevent further leachate from
entering the groundwater and surface 'water. Excavation and consolidation of the Bulky Waste
Area, a portion of which currently sits in the groundwater table, also eliminates a significant source
of contamination to groundwater. It is also possible that capping will, over time, eliminate any
possible mounding effects of groundwater in the Solid Waste Disposal area. Once the source
control remedy has been implemented, additional data produced during long-term monitoring will
indicate whether or not further response actions are necessary to bring groundwater to appropriate
use and value standards.

VIL SUMMARY OF SITE RISKS

A baseline risk assessment was performed to estimate the probability and magnitude of potential
adverse human health and environmental effects from exposure to contaminants associated with
the Site assuming no remedial action was taken. It provides the basis for talking action and
identifies the contaminants and exposure pathways that need to be addressed by the remedial

1Groundwater Use and Value Determination Guidance, EPA Region 1-New England, (April 3,
1996); EPA Office of Solid Waste and Emetgency Response (OSWER) Dir. 9283.1-09, April 4,
1997; EPA's Groundwater Protection Strategy (Office of Groundwater Protection, August
1984); and Guidelines for Groundwater Classification under the EPA. Groundwater Protection
Strategy (Final Draft, Office of Groundwater Protection, November 1986).
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action. The public health risk assessment followed a lour step process: 1) contaminant
identification, which identified those hazardous substances which, given the specifics of the Site
were of significant concern; 2) exposure assessment, which identified actual or potential exposure
pathways, characterized the potentially exposed populations, and determined the extent of possible
exposure; 3) toxicity assessment, which considered, the types and magnitude of adverse health
effects associated with exposure to hazardous substances, and 4) risk characterization, which
integrated the three earlier steps to summarize the potential and actual risks posed by hazardous
substances at the Site, including carcinogenic and non-carcinogenic risks. A summary of those
aspects of the human health risk assessment which support the need for remedial action is
discussed below followed by a summary of the environmental risk assessment.

A. Human Health Risk Assessment

Only groundwater, at the three landfill areas and at nearby residences, and air,at the Solid 'Waste
Area (i.e., landfill gas)and nearby residences, present a Reasonable Maximum Exposure (RlvlE)
cancer risk greater than 10-4or an HI >1 . Forty-three contaminants of concern (listed in Tables 27
through 34 for groundwater, and Tables 35, 36, 37 through 42, 43, and 44 for air) of more than 50
contaminants detected at the Site were selected for evaluation in the human health risk assessment.
The contaminants of concern for groundwater and for air from the Final Supplemental Human
Health Risk Assessment (November 1998) were selected to represent potential Site related hazards
based on toxicity, concentration, frequency of detection, and mobility and persistence in the
environment. They represent a subset of all the compounds evaluated in the baseline risk
assessment. Tables 28, 30, 32, and 34 for ground water, and 36, 38, 40, and 44 for air, from the
Final Supplemental Human Health Risk Assessment also contain the exposure point concentrations
used to evaluate the RME in the baseline risk assessment. Estimates of average or central tendency
exposure concentrations can be found in the Final Supplemental Human Health Risk Assessment.
Tables 45 and 46 from the Final Supplemental Human Health Risk Assessment and Table 47 (for
air) as well as Tables 48 through 50 and 51 (for groundwater) from the Final RI Report (May
1994) provide a summary of the range of detected concentrations and frequency of detection for
the compounds of concern in both media.

Potential human health effects associated with exposure to the contaminants of concern were
estimated quantitatively or qualitatively through the development of several hypothetical exposure
pathways. These pathways were developed to reflect the potential for exposure to hazardous
substances based on the present uses, potential future uses, and location of the Site. The following
is a brief summary of just the exposure pathways that were found to present a significant: risk. A
more thorough description of all exposure pathways evaluated in the risk assessment including
estimates for an average exposure scenario., can be found in Section 7.0 of the Final Supplemental
Human Health Risk Assessment, November, 1998.

For the inhalation of contaminated ambient and indoor air,both measured and modeled
concentrations were evaluated. For modeling, measured landfill gas concentrations were used and
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adjusted using emission and dispersion modeling. Exposures to ambient air at the Solid Waste
Area surface were assumed to occur for an adult Site visitor 4 hr/day, 150 days/year, for 30 years.
At the nearby residences., adult inhalation exposures were assumed to occur 24 hr/day, 350
days/year, for 30 years.

Excess lifetime cancer risks were determined for each exposure pathway by multiplying a daily
intake level with the chemical specific cancer potency factor. Cancer potency factors have been
developed by EPA from epidemiological or animal studies to reflect a conservative "upper bound"
of the risk posed by potentially carcinogenic compounds,. That is, the true risk is unlikely to be
greater than the risk predicted. The resulting risk estimates are expressed in scientific notation as a
probability (e.g. 1 x 10'* for 1/1,000,000) and indicate (using this example), that an average
individual is not likely to have greater that a.one in a million chance of developing cancer over 70
years as a result of site-related exposure (as defined) to the compound at the stated concentration.
All risks estimated represent an "excess lifetime cancer risk'1" or the additional cancer risk on top of
that which we all lace from other causes such as cigarette smoke or exposure to ultraviolet
radiation from the sun. The chance of an individual developing cancer from all other (non-site
related) causes has been estimated to be as high as one in three. EPA's generally acceptable risk
range for site related exposure is 10"4to 10"*. Current EPA. practice considers carcinogenic risks to
be additive 'when assessing exposure to a mixture of hazardous substances.

In assessing the potential for adverse effects other than cancer, a hazard quotient (HQ) is calculated
by dividing the daily intake level by the reference dose (RID) or other suitable benchmark.
Reference doses have been developed by EPA and they represent a level to which an individual
may be exposed that is not expected to result in any deleterious effect. RfDs are derived from
epidemiological or animal studies and incorporate uncertainty factors to help ensure that adverse
health effects will not occur. A HQ<1 indicates that a receptor's dose of a single contaminant is
less than the RfD, and that toxic noncarcinogenic effects from that chemical are unlikely. The
Hazard Index (HI) is generated by adding the HQs for all chemical(s) of concern that affect the
same target organ (e.g. liver) within or across all media to which a given individual may
reasonably be exposed. A HI <1 indicates that toxic noncarcinogenic effects are unlikely.

The scope of the first operable unit response for this Site is a source control action as part of a
phased clean up approach. Groundwater and the risks posed by contaminants in groundwater will
be further assessed using monitoring data collected during the implementation of the first operable
unit and any additional studies deemed necessary and addressed under a second operable unit
response action. However, based on the findings of the Rl, EPA acknowledges that the cumulative
excess RME cancer risk posed by present and potential future ingestion of groundwater as a
drinking water source is outside of EPA's acceptable risk range for Site related exposures. Tables
52 through 55 depict the carcinogenic and non-carcinogenic risk summary for the contaminants of
concern in groundwater evaluated to reflect present and potential future adult residential ingestion
of Site groundwater as drinking water corresponding to the reasonable maximum exposure (RME)
scenario. As such, the risk posed by this exposure route justifies the use of institutional controls as
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part of the remedy for this first operable unit response.

Tables 56 through 60 depict the carcinogenic and non-carcinogenic risk summary for the
contaminants of concern in air evaluated to reflect present and potential future inhalation of
ambient air by Solid 'Waste Area visitors and ambient/indoor air by area residents corresponding to
the reasonable maximum exposure (RME) scenario. Only those exposure pathways deemed
relevant to the remedy being proposed are presented in this ROD. In addition, only those
compounds contributing an RME cancer risk in excess of 10'6or an HQ>1 have been, presented.
Readers are referred to Section 7.0 of the Final Supplemental Human Health Risk Assessment for a
more comprehensive risk summary of all exposure pathways and for estimates of the central
tendency risk. Toxicity information used for the risk calculations can be found in Tables 61 and 62
of the Final Supplemental Human Health Risk Assessment.

For the air pathway, benzene, 1,1-dichloroethene, 1,1,2,2-tetrachloroethane, and. vinyl chloride
contribute significantly to carcinogenic and non-carcinogenic risk. The cumulative excess RME
cancer risks posed by the inhalation of measured outdoor air concentrations at the Solid Waste
Area and measured ambient air concentrations at the nearby residences are 4.4 x 10"4 and 5 x 10"4,
respectively. Using modeled concentrations, the cumulative excess RME cancer risks posed by the
inhalation of ambient air at the Solid Waste Area and ambient/indoor air at the nearby residences
are 4.4 x 10"4 and 4.6 x 1()"4, respectively. Using measured indoor air concentrations at 220 Rose
Hill Road, the cumulative excess RME cancer risk posed by the inhalation of air is 1.9'x 10"3. The
non-carcinogenic hazards posed by the inhalation of measured and modeled ambient air
concentrations at the nearby residences are both 12 times the EPA safe level indicating that adverse
blood effects are possible as a result of chronic exposure to benzene.

Limitations and uncertainties in the risk assessment include adequacy of site characterization and
sampling, quality of analytical data, accuracy of exposure assumptions, use of modeling to develop
EPCs, and development of toxicity values. Most important for this risk assessment, conservative
exposure assumptions were used for exposure concentrations (i.e., maximum detected
concentrations) and for frequency and duration of exposure. These conservative assumptions can
potentially result in an overestimate of risk to human receptors. In addition, exposure point
concentrations derived by modeling have considerable uncertainty since the modeled
concentrations are based on: (1) limited sampling; (2) predicted, rather than measured landfill gas
generation rates; and (3) conservative assumptions for specific input parameters. Each of these
uncertainties may result in an over-, or under- estimate of receptor risk.

Further detail concerning the Human Health Risk Assessment can be found in Section 3.6 of the
Administrative Record.
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IB. Ecological Risk Assessment

The major objective of the baseline ecological risk assessment was to evaluate potential adverse
effects to ecological resources from exposure to Site contaminants. The baseline ecological risk
assessment provides quantitative risk estimates for aquatic communities since information on the
nature and extent of contamination suggested that potential impacts to ecological resources were
most likely to occur in aquatic areas; thus, data (e.g., quantitative benthic surveys and toxicity
testing) were collected to support a full quantitative assessment. The baseline ecological risk
assessment provides a qualitative evaluation for terrestrial communities since risks were expected
to be small and data collection to support a quantitative assessment was thus not considered
necessary. The baseline ecological risk assessment was conducted consistent with applicable
United States Environmental Protection Agency guidance documents on ecological assessments
and ecological risk assessments.

Contaminant Identification

Risks were evaluated, through the development of media-specific ecological effect levels, which are
defined as the concentration of a particular contaminant in a particular medium below which no
adverse effects to ecological receptors are likely to occur. Ecological effect levels were developed
based on established numerical criteria (e.g., United State Environmental Protection .Agency and
RIDEM ambient water quality criteria) or on information obtained from the literature. These effect
levels can be used to assess baseline risks to ecological receptors by comparing the effect levels to
existing; contaminant levels in. the on-site media. In addition, toxicity testing with on-site
sediments and leachate served to more fully define baseline risks to aquatic receptors.

Media that were investigated as part of this remedial investigation included surface water,
groundwater, leachate, surface sediment,, surface soil, subsurface soil, and landfill gas. Based on
likely exposure pathways (see section 7.3 of the RI) for species observed or expected to occur on
Site, the following exposure pathways were identified for further evaluation under the baseline
ecological risk assessment as potential concerns to ecological resources:

Surface water in the Saugatucket River and Mitchell Brook, as well as in
downgradient surface waters fed by these -water bodies

Leachate from landfill seeps

• Surface sediment in the Saugatucket River and Mitchell Brook

Surface soil, especially in the three disposal areas

Landfill gas,especially in the Solid Waste Area
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Ground-water and subsurface soils (soils at depths greater than two feet) were eliminated as media
of ecological concern since organisms on Site have limited direct contact with these media.

Tables 63 through 67 summarize the occurrence of chemicals detected in surface water, leachate,
surface sediment, and surface soils samples collected within, the Site study area. In summary,
chemicals of ecological concern for surface waiter are aluminum, iron and manganese (Table 68).
For leachate, aluminum, iron, lead and manganese are the chemicals of ecological concern while
aluminum and iron are of ecological concern in the surface sediments. Copper, lead and
manganese were identified as the chemicals of concern for surface soils. No compounds are of
ecological concern in landfill gas.

Exposure Assessment

Within exposure assessment, the potential exposure pathways for various species groups such as
plants, benthic invertebrates, fish, amphibians, reptiles, mammals and birds were directly or
indirectly evaluated, to determine those considered to be at risk of significant exposure from Site
contaminants.

Table 69 lists the assessment and measurement endpoints for selected species groups for which a -
potential exposure risk has been identified and for which quantitative data exist. Since only the
aquatic system 'was studied in detail., assessment and measurement endpoints are established, only
for benthic invertebrates and fish. Terrestrial and semiaquatic taxa were qualitatively evaluated.

Information on the toxicity of the five chemicals of ecological concern (iron, aluminum,
manganese, copper, and.lead) to ecological receptors was summarized in the toxicity assessment of
the ecological risk assessment. In addition, the correlation between the abundance and diversity of
species within the benthic community and contaminant concentrations was also presented.
Because of the potential synergistic effects of contaminants in sediments and the overall lack of
existing sediment toxicity information in the literature., toxicity tests were conducted on sediment
samples from three locations at the Site as described in section 2.5.7.6 of the Remedial
Investigation. Additionally, toxicity testing was conducted for water column, organisms on
leachate samples from the Site.

In summary, the results of the correlation analyses indicate that, at least in the water column., total
species densities and community structure (occurrence of dominant species) are directly correlated
to iron concentration in the Saugatucket River. Total densities and densities of dominant species
decrease with increasing iron concentration, in the Saugatucket River. This indicates that iron in
the water column, although not acutely toxic, is resulting in decreased productivity. The
concentration of aluminum does not appear to negatively affect the macrobenthic community.

Toxicity tests were conducted on sediments using two aquatic invertebrates., Hyalella azteca and
Ceriodaphnia dubia and on the fathead minnow, Pimephalespromelas. Composite leachate
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samples were collected from the Site and toxicity tests performed using the test organisms, C.
dubia and P. promelas. The methodologies used in the toxicity testing are described in detail in
sections 2.5.7.3 and 2.7.5.4 of the RI. Detailed, reports of the tests can be found in Appendix F of
the RI.

Table 70 summarizes the mean weight of surviving HyaleUa azteca in the ten-day growth test.
There was variability in growth among samples, but no statistically significant difference in growth
was found between samples. The mean weight: of surviving organisms in the Saugatucket River
was lowest in samples from locations SE-05 and SE-06 (downstream of the leachate seeps),
suggesting that the growth of these organisms may be adversely influenced by contamination from
the seeps. Sediments from these locations also contained the highest iron concentrations. In
Mitchell Brook, the mean weight of surviving organisms was lowest (although not statistically
significant) at the two downstream locations (Table 70), suggesting that contamination from the
disposal areas may be affecting growth in these organisms.

Percent survival of Ceriodaphnia dubia in the Saugatucket River was slightly lower (although not
statistically significant) in the samples from locations downstream of the major leachate seep
(SE-05, SE-06,, SE-1 1; Table 71), suggesting some potential influence on survival of organisms
from the leachate contaminants. In Mitchell Brook, survival was slightly higher in the samples
from the two downstream locations (SE-07 and SE-1 2; Table 71). In general, however, it does not
appear that the contamination from the Site significantly affected the survival rate of the test
organisms, since mortality at all locations was very low and not statistically difference from, the
laboratory control samples.

In the Saugatucket River, the survival rate of Pimephales promelas was lowest at the most
upstream sample location (SE-02) and highest at the most downstream sample location (SE-1 1).
Survival, in the intermediate locations varied (liable 72),suggesting that no distinct correlation
between survival rate and contamination was associated with the disposal areas adjacent to the
river for these organisms. In Mitchell Brook, the survival rate was lower in samples from the two
downstream locations (Table 72), suggesting that the survival rate in the brook samples may be
influenced by Site contamination. Sediments from these two locations contained higher levels of
contaminants than the upstream location. As with the other two test organisms, there was no
statistical, difference in survival rate between the reference sample and any of the test samples.

Based on the statistical results of these tests, it was concluded that there was no significant
difference between the reference and study area samples in sediment toxicity, This indicates that
the sediments at the Site do not exhibit acute or chronic toxicity to representative, aquatic species.

Toxicity tests were performed using composite leachate samples from the Site and the test
organisms C, dubia and P. promelas. Results from these tests are summarized in Tables 73 and
74. Test results indicate that the leachate was acutely toxic to C. dubia and also caused
reproductive effects. Some chronic toxicity also occurred in the fathead minnow (P. promelas).
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Risk Characterization

As discussed in section 3.4 of the RI, the benthic community in the Saugatucket River is generally
diverse. However, community composition and relative abundance of organisms appear to be
influenced by the proximity to the landfill and leachate seeps.. The benthic grab samples from the
sediments adjacent to the largest: leachate seep were distinctly different from samples at. upstream
and downstream locations, indicating that the community structure at this location may be the
result of adaption to the chemical influence of the sediments, and thus, is different from the
community structure that: would be expected in the absence of the chemical influence.
Concentrations of the chemicals of ecological concern in the sediments 'were generally higher at the
two locations immediately downstream of the major leachate seep (SE-05 and SE-06) than at the
most upstream (S.E-02) and most downstream (SE-11) locations. This trend is especially evident
for iron, where the concentration at SE-05 and SE-06 is two orders of magnitude greater than at the
upstream location. This difference in iron concentration, and to a lesser degree aluminum, may be
directly influencing the benthic community structure. Results of the sediment toxicity tests also
indicate that contamination in the sediments may result, in lower survival rates for sensitive
organisms, resulting in a shift in community structure.

In the water column, of the Saugatucket River., the density of macroinvertebrates appears to be
directly influenced by the disposal areas. The density of organisms significantly decreases
downstream of the disposal areas where contaminant concentrations in the surface water are
higher. Additionally, the occurrence of pollution-sensitive taxa decreases downstream of the
disposal areas, indicating that these species are less able to tolerate the more stressful
environmental conditions. This increase in densities of organisms corresponds to an increase in the
concentrations of the chemicals of ecological concern in surface water from upstream to
downstream locations, especially with respect to iron and manganese.

In Mitchell Brook, as with the Saugatucket River, the benthic community structure associated with
contaminated sediments was distinctly different from the structure at locations less influenced by
the disposal area, contamination. Total species densities were lower downstream of the disposal
areas even, though the physical characteristics of the sediments were similar. This corresponds to
an increase in the concentrations of the chemicals of ecological concern immediately downstream
of the disposal areas (SE-09). This indicates that chemical contamination from the disposal areas
may be affecting densities. The macrobenthic community in the water column in Mitchell Brook
exhibits this same trend of decreased species densities downstream of the disposal areas associated
with increased concentrations of the chemicals of ecological concern.

No quantitative assessment, of the fish community in the water bodies of the Site study area was
conducted. However, based on the physical characteristics of the water bodies (such as water flow
and sediment type), these areas would be expected to support both resident and migratory fish
populations. However, based on observations made during aquatic sampling, Mitchell Brook and
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the Saugatucket River do not appear to support a healthy fish community on the Site, since few fish
were observed during aquatic sampling. The: lack offish may be related to chemical contamination
in. the water column since both aluminum and iron exceeded AWQC. AWQC are designed to
protect most aquatic organisms from the toxic effects of contaminants. Additionally, results of the
leachate toxicity tests indicate that this media can produce chronic toxicity in fathead minnows.
Sediment toxicity tests also suggest that there may be decreased survival rates in minnows at
sediment contaminant levels associated with the study area.

The in-situ benthic community exhibits some apparent effects from Site contamination particularly
with respect to community structure (as described in sections 3.4 and 7.5.1 of the RI). However,
the results of the correlation analyses suggest that there is no significant linear correlation between
species densities and. sediment contamination. Also, the results of the sediment toxicity tests
indicate that the sediments do not produce acute or chronic toxicity in sensitive aquatic organisms.
These results suggest that the effects on the benthic community are likely to be attributable to
surface water contamination and not sediment contamination. This is supported by the fact that
concentrations of the chemicals of ecological concern in surface water and leachate exceed AWQC
and that the leachate is acutely toxic in toxicity tests.

Ecological risk from the chemicals of ecological concern in surface water and leachate can be
characterized by comparing contaminant concentrations to known ecological effect levels. For iron
and aluminum, the ecological effect levels 'were based on ambient water quality criteria for
protecting aquatic life. For iron, the chromic effect level is 1,000 ,ug/Lin surface water., and for
aluminum is 87 ,ug/L. Iron was measured at up to 65 times the criteria in. surface water while
aluminum was measured at up to 13 times its criteria value,. Concentrations of 'these chemicals in
surface waters throughout the Site frequently exceeded criteria levels, especially in areas
downstream of leachate seeps. Thus, there is a risk to aquatic organisms in the surface waters from
exposure to these chemicals of ecological concern. Concentrations of iron and aluminum in
leachate also exceeded AWQC by up to lour orders of magnitude for iron and up to three orders of
magnitude for aluminum. The risk to aquatic organisms is confirmed by results from the leachate
toxicity testing, which indicated that the leachate is acutely toxic to aquatic organisms.
Additionally., the correlation analysis shows significant negative correlation between iron
concentration and species densities in the surface water,.

In summary, baseline risk to aquatic organisms may occur as a result of exposure to the chemicals
of ecological concern in the surface water and leachate. There does not appear to be an existing
risk to aquatic organisms due to exposure to sediments.

In contrast, baseline risks to terrestrial and semiaquatic organisms are not likely to be significant
over most of the Site study area. Areas of 'soil associated with leachate seeps, and the leachate
itself, may pose some risks to biota. Due to the small areas affected, however, this risk is not likely
to be significant. Food chain effects are not of concern, although indirect effects from reduced
prey abundance in aquatic areas may be occurring. Small areas of dead trees associated with high
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methane levels in soil gas are also not considered significant, due to the extremely limited areas.
over which these effects have been observed.

Uncertainty

There are many sources of uncertainty associated with an ecological risk assessment. Each
component of an ecological risk assessment (i.e., receptor selection, toxicity assessment, and
exposure assessment) has some uncertainty associated with it. The principal uncertainty associated
with this analysis involves the determination of ecological effect levels. For many chemicals,
especially for the terrestrial assessment., toxicity data were very limited and criteria values were
often unavailable. To compensate for this, the most conservative values were generally used to
represent a reasonable worst-case scenario.

A second uncertainty involves using chemical-specific effect levels for individual compounds to
assess toxicity. This approach fails to account for multiple exposure pathways, exposures to
multiple chemicals, and potential additive or synergistic effects. This uncertainty is most evident
for the terrestrial portion of the ecological risk assessment; the aquatic portion included toxicity
testing with on-site media, which accounts for these factors.

Conclusion

The baseline human health risk assessment revealed that area adult residents and adult: visitors to
the Solid Waste Area potentially exposed to compounds of concern in groundwater and air via
ingestion and inhalation, respectively, may present an unacceptable human health risk (e.g. cancer
risk>10-4orHI>l).

Results of the baseline ecological risk assessment identified concentrations of iron and aluminum
in surface waters throughout the Site frequently exceeded criteria levels, especially in areas
downstream of leachate seeps. Thus, there is a risk to aquatic organisms in the surface waters from
exposure to these chemicals of ecological concern. Concentrations of iron and aluminum in
leachate also exceeded AWQC by up to four orders of magnitude for iron and up to three orders of
magnitude for aluminum. The risk to aquatic organisms is confirmed by results from the leachate
toxicity testing, which indicated that the leachate is acutely toxic to aquatic organisms,
Additionally, the correlation analysis between benthic community composition and chemical
concentrations, show a significant negative correlation between iron concentration and species
densities in the surface water.

The human health and ecological risk assessments identified unacceptable risks posed by actual or
threatened releases of hazardous substances from this Site which if not addressed by implementing
the response action selected in this ROD., may present an imminent and substantial endangerment
to public health, welfare, or the environment. Therefore, groundwater, air (i.e., landfill gas) and
leachate are the media of focus for the remedial alternatives presented for this Site.
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VOI. REMEDIAL OBJECTIVES AND DEVELOPMENT AND SCREENING OF
ALTERNATIVES

A. Statutory Requirements/Response Objectives

Under its legal authorities, EPA's primary responsibility at Superfund sites is to undertake remedial
actions that are protective of human health and the environment. In addition, Section 121 of
CERCLA establishes several other statutory requirements and preferences, including: A
requirement that EPA's remedial action, 'when complete, must comply with all federal and more
stringent state environmental, standards, requirements, criteria or limitations, unless a waiver is
invoked; a requirement that EPA select a.remedial action that is cost-effective and that utilizes
permanent solutions and alternative treatment technologies or resource recovery technologies to
the maximum extent practicable; and a preference for remedies in which treatment which
permanently and significantly reduces the volume, toxicity or mobility of the hazardous substances
is a principal element over remedies not involving such treatment. Response alternatives were
developed to be consistent with these Congressional mandates.

Biased on preliminary information relating to types of contaminants, environmental media of
concern, and potential exposure pathways, remedial action objectives were developed to aid in the
development and screening of alternatives. These remedial action objectives were developed to
mitigate existing and future potential threats to public health and the environment. These response
objectives are:

• To reduce the potential exposure of area residents and those at the landfill to landfill
gases (i.e., vinyl chloride, benzene, 1 ,1 -dichloroethene, and 1,1,2,2-
tetrachloroethane) in ambient and indoor air via inhalation that may present a
human health risk in excess of the EPA target risk range of 10"6 to 10'4for
carcinogenic compounds or with a total HI>1for noncarcinogenic compounds with
similar toxic endpoints.

• To reduce the potential exposure of area residents to organic andinorganic
contaminants of concern (i.e., vinyl chloride, 1 ,2-dichloroethene, acrylamide,
benzene, pentachlorophenol, bis(2-ethylhexyl)phthalate, antimony, arsenic,
cadmium, manganese, beryllium, chromium, and lead) in groundwater via
ingestion that may present a human health risk in excess of the EPA target risk
range of 10"6 to 1.0'"* for carcinogenic compounds or with a total HI>1 for
noncarcinogenic compounds with similar toxic endpoints through institutional
controls.

• To reduce contaminant migration via leachate to surface waters and sediments of
Mitchell Brook in order to improve water quality and designated uses, including
aquatic life support.
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• To reduce contaminant migration via leachate to surface waters and sediments of
the Saugatucket River in order to improve water quality and designated uses,
including aquatic life support.

B. Technology and Alternative Development and Screening

CERCLA and the NCP set forth the process by which remedial actions are evaluated and selected.
Because many CERCLA municipal landfill sites share similar characteristics, they lend themselves
to remediation by similar technologies. EPA. has established a number of expectations as to the
types of technologies that should be considered and alternatives that should be developed; they are
listed in the National Contingency Plan (NCP), 40 CFR 300.430(a)(l). For CERCLA municipal
landfill sites, it is expected that;

1. The principal threats posed by a site will be treated wherever practical, such as in
the case of remediation of a hot spot.

2. Engineering controls such as containment will be used for waste that poses a.
relatively low long-term threat or where treatment is impractical.

3. A combination of methods will be used as appropriate to achieve protection of
human health and the environment. An example of combined methods for
municipal landfill sites would be treatment of hot spot in conjunction with
containment (capping) of the landfill contents.

4. Institutional controls such as deed restrictions will be used to supplement
engineering controls, as appropriate, to prevent exposure to hazardous wastes.

5. Innovative technologies will be considered when such technologies offer the
potential for superior treatment performance or lower costs for performance similar
to that of demonstrated technologies.

6. Groundwater will be returned to beneficial uses whenever practical, within a
reasonable time, given the particular circumstances of the Site.

In accordance with these requirements, a range of alternatives -were developed for the Site.

With respect to source control, the RI/FS developed a range of alternatives in which treatment that
reduces the toxicity, mobility, or volume of the hazardous substances is a principal element. This
range included an alternative that removes or destroys hazardous substances to the maximum
extent feasible, eliminating or minimizing to the degree possible the need for long term
management. This range also included alternatives that treat the principal threats posed by the Site
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but vary in the degree of treatment employed and the quantities and characteristics of the treatment
residuals and untreated 'waste that must be managed; alternative(s) that involve little or no
treatment but provide protection through engineering or institutional controls; and a no action
alternative.

With respect to ground water response action, the RI/FS developed a limited number of remedial
alternatives that attain site specific remediation levels 'within different timeframes using different
technologies; and a no action alternative. However, groundwater will be addressed in a second
operable unit, based on monitoring data collected during the implementation of the first operable
unit and any additional studies deemed necessary1, as explained in Section VII A, above,

As discussed in Section 2 of the FS, treatment technology options were Identified, assessed and
screened based on implementability, effectiveness, and cost. These technologies were combined
into source control (SC) (no action, limited action, containment and treatment,) and management
of migration (MOM) alternatives. The MOM alternatives will be evaluated as part of a second
operable unit, based on monitoring data collected during the implementation of the first operable
unit and any additional studies deemed necessary. Section 3 of the FS presented the remedial
alternatives developed by combining the technologies identified in the previous screening process
in the categories identified in Section 300.430(e) (3) of the NCP. The purpose of the initial
screening was to narrow the number of potential remedial actions for further detailed analysis
while preserving a range of options. Each alternative was then evaluated in detail in Sections 4
and 5 of the FS.

In summary, the no action, limited action, and four source control (containment and treatment)
remedial alternatives were retained as possible options for the cleanup of the Site. These six
alternatives were selected herein for detailed analysis.

K. DESCRIPTION OF ALTERNATIVES

This Section provides a narrative summary of each alternative evaluated.

The Site would remain as is; there would be no remedial action, of any of the
contaminated media. However, long-term monitoring of existing ground water
monitoring wells, landfill gas and surface water stations located throughout the Site
would be monitored for at least thirty years to detect any change that would require
intervention, Five-year statutory reviews to determine protectiveness would be
conducted as required. A.schematic of this alternative is shown in Figure 28,
Appendix A.
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Estimated Time for Design and Construction: <.1 year
Estimated Time a/Operation: > 30 years
Estimated Capital Cost: $100, 000
Estimated Operations and Maintenance Costs (net present worth): $3,460,000
Estimated Total Cost (net present worth) : $3,5 70, 000

This alternative 'would include the long-term environmental monitoring and
statutory live-year reviews as described above, establish institutional controls for
access and for use of groundwater in the form deed restrictions including land use
easements and covenants to prevent access to restricted areas of the Site and to
prevent the future use, direct: contact and exposure to, or hydraulic alteration of
contaminated groundwater. This alternative would also provide landfill gas control
contingencies for the nearby residential dwellings which are, or may be, impacted
by migrating landfill gas, A schematic of this alternative is shown in Figure 29,
Appendix A.

Estimated Time for Design and Construction: 1year
Estimated Time of Operation: > 30 years
Estimated Capital Cost: $360,000
Estimated Operations and Maintenance Costs (net present worth) : $3,480,000
Estimated Total Cost (net present worth) : $3,840, 000

EPA's Preferred Alternative, as presented in the Proposed Plain, was Alternative 3 A.

;̂
This alternative would include the long-term environmental monitoring, statutory
five-year reviews and establishment of institutional controls as described above.,
apply protective (Subtitle-C or its performance equivalent)., multi-layer caps onto
the Solid Waste and Bulky Waste Areas, install an active perimeter and internal gas
collection system on the Solid Waste Area with treatment of the gases via
combustion through an enclosed flare, and install a passive landfill gas venting
system on the Bulky Waste Area. In addition, EPA would collect data to assess the
need for conducting any further remedial responses concerning groundwater and
surface water as a component of the long-term monitoring program. A schematic
of this alternative is shown in Figure 30, Appendix A.

Estimated Time for Design and Construction: 2 years
Estimated Time of Operation: < 75yearsfor LFG; > 30years GW/Leachate
Estimated Capital Cost: $6,420, 000
Estimated Operations and Maintenance Costs (net present worth) : $ 7, 000,000
Estimated Total, Cost (net present worth): $13, 420, 000
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This alternative would include the long-term environmental monitoring, statutory
five-year reviews, establishment of institutional controls, protective covers,
installation of a passive landfill gas venting system on the Bulky Waste Area, an
active perimeter and internal gas collection system on the Solid Waste Area as
described above, with treatment of the gases via photocatalytic oxidation. In
addition, EPA would collect: data to assess the need for conducting any additional
remedial responses concerning groundwater and surface water as a component of
the long-term monitoring program. A schematic of this alternative is shown in
Figure 3 1 , Appendix A.

Estimated Time for Design and Construction: 2 years
Estimated Time of Operation: < 15 yearsfor LFG; > 30 years GW/Leachate
Estimated Capital Cost: $6,560, 000
Estimated Operations and Maintenance Costs (net present worth): $6,630, 000
Estimated Total Cost (net present worth): $13, 190, 000

Aj;jQ

This alternative 'would include the long-term environmental monitoring, statutory
five-year reviews, establishment of institutional controls, protective covers,
installation of a passive landfill gas venting system on the Bulky Waste Area, an
active perimeter and internal gas collection system on the Solid Waste Area as
described in 3 A above. Additionally, addled measures to collect and treat leachate
in the Bulky Waste Area 'would be implemented and treated, waters would be
discharged on-site through, injection wells. A schematic of this alternative is shown
in Figure 32, Appendix A.

Estimated Time for Design and Construction: 2 years
Estimated Time of Operation: <15yearsfor LFG; >30 years GW/Leachate
Estimated Capital Cost: $ 7, 240,000
Estimated Operations and Maintenance Costs (net present worth): $8,830,000
Estimated 'Total Cost (net present worth): $16, 070, 000

EPA's Selected Remedy is Alternative 4B. The NCP allows EPA to re-evaluate its remedy
preference in response to new information and in consideration of comments received during the
public comment period. In review of all information and comments received, EPA modified its
preferred, remedy to Alternative 4B .
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This alternative would include the long-term environmental monitoring, statutory
five-year reviews and establishment of institutional controls as described above.
Instead of capping the Bulky Waste Area, this disposal area would be excavated and
consolidated onto the Solid 'Waste Area which would then be capped and an active
perimeter and internal landfill gas collection system installed and treatment of the
gases via combustion (enclosed flare) as required to achieve ARARs. Leachate and
waiters collected from runoff and de-watering operations during the consolidation
phase would be managed and discharged according to appropriate regulations. As
with Alternative 3 A, EPA would collect data to assess the need for conducting any
additional remedial responses concerning groundwater and surface water as a
component of the long-term monitoring program. A schematic of this alternative is
shown in Figure 33, Appendix. A,

Estimated Time for Design and Construction: 2 years
Estimated Time of Operation: <1 5 yearsfor LFG; > 30years G W/Leachate
Estimated Capital Cost: $1 1, 360, 000
Estimated Operations and Maintenance Costs (net present worth) : $6, 680, 000
Estimated Total Cost (net present worth): $18, 040, 000

X. SUMMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES

Section 12l(b)(l) of CERCLA presents several factors that at a minimum EPA is required to
consider in its assessment of alternatives. Building upon these specific statutory mandates, the
National Contingency Plan articulates nine evaluation criteria to be used in assessing the individual
remedial alternatives.

A detailed analysis was performed on the alternatives using the nine evaluation criteria, in order to
select a Site remedy. The following is a summary of the comparison of each alternative's strength
and weakness with respect to the nine evaluation criteria. These criteria are summarized as
follows:

Threshold Criteria

The two threshold criteria described below must be met in order for the alternatives to be eligible
for selection in accordance with the NCP.

1, Overall protection of human health and the environment addresses whether or
not a remedy provides adequate protection and describes how risks posed through
each pathway axe eliminated, reduced or controlled through treatment, engineering



EOiiE 1IIIU, REGIONAL UHI1I1E1U. 7 1

controls, or institutional controls.

2. Compliance with applicable or relevant and appropriate requirements
(ARARs) addresses whether or not a remedy will meet all of the ARARs of other
Federal and State environmental laws and/or provide grounds for invoking a waiver.

Primairy 1:1 al a ncing Crilteiria

The following five criteria, are utilized to compare and evaluate the elements of one alternative to
another that meet the threshold criteria.

3. Long-term effectiveness and permanence addresses the criteria that are utilized to
assess alternatives for the long-term effectiveness and permanence they afford,
along with the degree of certainty that they will prove successful.

4. Reduction of toxicity, mobility, or volume through treatment addresses the
degree to which alternatives employ recycling or treatment that reduces toxicity,
mobility, or volume, including how treatment is used, to address the principal threats
posed by the Site.

5. Short term effectiveness; addresses the period of time needed to achieve protection
and any adverse impacts on human health and the environment that may be posed
during the construction and implementation period, until cleanup goals are
achieved.

6. Implementability addresses the technical and administrative feasibility of a
remedy, including the availability of materials and services needed to implement a
particular option.

7. Cost includes estimated capital and Operation and Maintenance (O&M) costs, as
well as present-worth costs.

Modifying Criteria

The modifying criteria are used on the final evaluation of remedial alternatives generally after EPA
has received public comment on the RJ/FS and Proposed Plan.

8. State acceptance addresses the State's position and key concerns related to the
preferred alternative and other alternatives, and the State's comments on ARARs or
the proposed use of waivers.
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9. Community acceptance addresses the public's general response to the alternatives
described in the Proposed Plan and RI/FS report,

A detailed tabular assessment of each alternative according to the nine criteria can be found in
Table 5-1 of the Feasibility Stud;/,

Following the detailed analysis of each individual alternative, a comparative analysis, focusing on
the relative performance of each alternative against the nine criteria., -was conducted. The section
below presents the nine criteria and a brief narrative summary of the alternatives and the strengths
and weaknesses according to the detailed and comparative analysis.

1. Overall Protection of Human Health and the Environment

Overall protection of human health and the environment addresses whether each alternative
provides adequate protection of human health, and the environment and describes how risks posed
through each exposure pathway are eliminated, reduced, or controlled, through treatment,,
engineering controls, and/or institutional controls.

The preamble to the NCP and EPA's Guidance for conducting Remedial Investigations/Feasibility
Studies for CER.CLA Municipal Landfill Sites, OSWER Dir. 9355,3-1 1 (Febuarary, 1991)
identifies municipal landfills as a type of site where treatment of the 'waste may be impracticable
because of the size and heterogeneity of the contents. EPA generally considers containment to be
an appropriate response action for large municipal landfills. Because the Rose Hill Regional
Landfill Site is a large municipal landfill, the alternatives evaluated consider containment of the
wastes to be the appropriate response action for source control. Further, consideration of
consolidation of the Bulky Waste materials onto the Solid Waste Area provides for added
protectiveness to ecological receptors by removing an uncontrolled source area from the proximity
of the Saugatucket River wetland and bank and consolidating these materials into a.single waste
area to be properly controlled and appropriately monitored. In addition, innovative cap materials
will be considered when such materials offer the potential for superior performance or lower costs
for performance equivalent to that of demonstrated materials.

Alternatives 1 and 2 do not meet this criterion, while Alternatives 4A and 4B would, attain
adequate protection of human health and the environment, with 4B offering a higher degree of
environmental protectiveness through the excavation and consolidation of the bulky waste area.
Alternatives 3 A and 3B would attain adequate protection of human health, but would only
approach adequate attainment for protection of the environment, since some amount of leachate
continue to reach, surface water/sediment bodies. Alternatives 3 A through 4B capture and treat
landfill gas emissions in protection of human health. Under 3A and 3B, additional response
actions would likely be necessary for the Bulky Waste Area (BWA) since leachate would continue
to be produced after the caps were installed and functioning. This is primarily due to the
anticipated seasonal fluctuations of ground waiter elevations contacting wastes beneath the Bulky
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Waste landfill cap. While reduced by the placement of a cap on the BWA, leachate breakout may
continue to impact the Saugatucket River.

Human Health Protection!

Alternative 1 provides no protection against human health risks and, thus, does not meet this
threshold criteria. The estimated cancer risk and hazard index would continue to exceed EPA's
target cancer risk range of 10"* to 10"4 and the target non-cancer risk limit of 1 for those exposure
pathways identified in the baseline risk assessment, Alternative 1 also provides no protection, from
potential future risks if off-site migration of contamination occurs. This Alternative will not be
carried through the rest of the comparative analysis, except for cost.

Alternative 2 uses institutional controls (access and ground water restrictions in the form of
easements and covenants) and landfill gas control contingency measures to provide some degree of
overall, protection of human health by reducing the potential for human exposures to occur.
Overall risks to human health at the Site may be lessened by Alternative 2. Considering the
magnitude of risk posed at the Site and the geographic extent of the ground water exceedances of
'water quality standards and extent oflanclfi.il gas emissions, institutional controls and the
contingency measures, by themselves, axe inadequate to provide protectiveness at the Site over the
long term. Therefore, Alternative 2, which relies solely on institutional controls and contingency
measures where risk is demonstrated to be outside EPA's acceptable risk range, are less protective
than alternatives 3A through 4B. Since contamination at the Site is not reduced or contained under
this alternative, off-site exposures to COCs in ambient air or indoor air at nearby residences 'would
exceed the EPA target cancer risk range, This occurs even at locations with the residential LFG
control contingency since these systems are appropriate only for reducing safety risks from
methane in soil. gas.

Human health risks from inhalation exposures are reduced to acceptable levels by engineering
controls and access restrictions for Alternatives 3A through 413. These alternatives also use
engineering controls to increase the protection of human health from inhalation exposures to COCs
originating in. landfill gas (cap installation, LFG collection, and treatment of LFG at the Solid
Waste Area). Risks from inhalation exposures to COCs in soil gas in ambient air and indoor air at
nearby residences are expected to be reduced to within EPA's target risk range under these
alternatives.

Alternative 2 does not provide source reduction of existing groundwater contamination at the Site;
Alternatives 3 A through 4A do provide source reduction through installation of a cap in
alternatives as well as provide leachate control to help reduce subsequent groundwater impacts by
minimizing infiltration from precipitation. Alternative 4B adds and extra measure of
protectiveness by physically moving part of the source waste out of the groundwater table and
away from the Saugatucket River through excavation and consolidation of the bulky waste area.
Furthermore, Alternatives 4A and 4B use a leachate collection and contaminant management
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system to provide additional leachate control. For Alternatives 3 A through 4B, potential future
risks from groundwater ingestion at the Site 'would not exceed the EPA target: cancer risk range as
long as groundwater institutional controls are fully implemented and remain effective. Overall
protection of human health from this exposure pathway for Alternatives 3 A through 4B would also
depend on long-terra monitoring.

Ecological Protection)

The no action and limited action alternatives, Alternative 1 and 2, respectively, are not protective
of the environment and, thus, do not satisfy this criterion. These alternatives provide no reduction.
in long- or short-term risks to ecological receptors relative to baseline levels since there would be
no reduction in contaminant migration via leachate and groundwater. Therefore, the documented
adverse impacts to the aquatic community as were described in Section VII.B, especially to
Mitchell Brook and the Saugatucket River, would persist under these two alternatives.

Under Alternatives 3A and 3B, capping of the two disposal areas would decrease ecological
exposures to site-related contaminants in wetland and aquatic habitats since leachate generation
and subsequent discharge to Mitchell Brook and the Saugatucket River would be reduced.

Alternatives 4A and 4B are more protective of the environment, since capping of the disposal
areas, landfill consolidation and installation of leachate collection and a contaminant management
system would prevent additional migration of Site-related contaminants to wetland and aquatic
habitats. Leachate generation and. subsequent discharge to Mitchell Brook and the Saugatucket:
River would be substantially controlled under Alternative 4A; and virtually eliminated under
Alternative 4B. Alternative 4A would allow for collection and treatment of leachates through the
duration of the response whereas Alternative 4B need only provide short-term collection and
treatment of leachate during the consolidation process.

The remedial alternatives differ in the magnitude of potential impacts to ecological habitats. While
the no action alternative 'would not disturb ecological habitats, contaminants would remain to
continue their adverse effects on the habitats. For the limited action alternative, sortie minor,
short-term impacts to small areas of wetland and upland habitats would occur due to fence
installation. For Alternatives 3 A, 3B, and 4A, capping the disposal areas and constructing the
leachate collection and management system would result in some temporary and/or minor impacts
to ecological habitat, the filling of one small emergent wetland forming in a depression within the
landfill (<0.1.5 acres) and impacts to forested wetlands (0 to 0.5 acres). These potential impacts
can be mitigated and are lowest for Alternatives 3A and 3B and highest for Alternatives 4A and 4B
(due to the number and.extent of remedial actions to be conducted).

For Alternatives 3 A through 4B, the caps and leachate collection/management systems also have
the potential to affect the hydrology of on-site wetlands, Saugatucket River and Mitchell Brook.
These potential impacts are relatively low for Alternatives 3 A and 3B compared to Alternatives 4A
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and 4B (due to the presence of leachate collection systems). However, most impacts can be
mitigated through engineering controls.

2. Compliance with Applicable or Relevant and Appropriate Requirements; (ARARs,,)

Section 121(d) of CERCLA requires that remedial actions at CERCLA sites at least attain legally
applicable or relevant and appropriate Federal and State requirements, standards, criteria, and
limitations which are collectively referred to as "ARARs," unless such ARARs are waived under
CERCLA section!2 l(d)(4).

Applicable requirements are those substantive environmental protection requirements, criteria, or
limitations promulgated under Federal or State law that specifically address hazardous substances,
the remedial action to be implemented at the Site, the location of the Site, or other circumstances
present at the Site. Relevant and appropriate requirements are those substantive environmental
protection requirements., criteria, or limitations promulgated under Federal or State law which,
while not applicable to the hazardous materials found at the Site, the remedial action itself, the Site
location or other circumstances at the Site, nevertheless address problems or situations sufficiently
similar to those encountered at the Site that their use is well-suited to the Site.

Compliance with ARARs addresses whether a remedy will meet all of the applicable or relevant
and appropriate requirements of other Federal and State environmental statutes or provides a basis
for a invoking 'waiver,

Compliance with ARARs is met by Alternatives 3A through 4B but not attained by Alternatives 1
and 2.

The no action and limited action alternatives, Alternatives 1 and 2 respectively, fail to meet
requirements for hazardous waste landfills. Alternatives 3A through 4B meet the Rhode Island and
federal regulatory requirements for a hazardous waste landfill cap.

Since this Record of Decision anticipates a source control response, ground water cleanup is not
addressed and cleanup goals are not set for any of the alternatives. A second operable unit
response is planned to evaluate and manage the migration of contaminants that have impacted, or
may continue to impact, local area groundwater. However, all alternatives will comply with those
portions of the regulations -which apply to installing groundwater monitoring wells and compliance
monitoring. Management of the migration of contaminants to ground water will be based on data
obtained from the first operable unit monitoring and any additional studies that are deemed
necessary in order to further characterize the extent of contamination to ground water.

A similar approach will be taken with respect to surface water. As a.source control response,
surface water clean up is not addressed in this operable unit. Therefore waiter quality standards
will be used to measure the effectiveness of the remedy with respect to cap effectiveness, leachate



EM;: mi, REGIONHL LHNDFDU, v 6

production, and any other discharges to on-site surface water. Management of the migration of
contaminants to surface water will be based on data obtained from the first operable unit
monitoring and any additional studies for assessing any continued impact to surface water.

Landfill gas emissions controls, proposed under Alternatives 3 A through 4B, would be designed,
installed, and operated to meet Rhode Island Air Pollution Control Regulations and the federal
Clean Air Act. Emissions from the gas treatment systems would attain RIDEM Air Pollution
Control Regulation No. 7, which prohibits the emission of air contaminants detrimental to person
or property. These emissions would also be expected to be below the minimum reportable
quantities and acceptable ambient levels set forth in RIDEM air toxics rules. No. 22. Under this
regulation, air quality modeling may be required to determine allowable emissions.

Alternatives 3A through 4B also include a condensate aboveground storage tank and condensate
pump stations 'which are regulated as ancillary equipment to tanks. This condensate is assumed to
be hazardous by characteristic and would require off-site disposal at a RCRA-compliant TSDF.
The tank and pump stations would need to be installed in compliance with state and federal tank
rules. Underground components would also need to comply with appropriate UST rules.

For Alternative 2, there 'would be no actions taken in wetlands or buffer zones. For Alternatives
3A through 4B, wetlands-related ARARs would be met through on-site mitigation (replacement of
forested wetlands) and through proper hydrological design (to mitigate potential hydrological
impacts to surface water bodies and wetlands due to the caps and/or the collection and treatment
systems).

State ARARs relating to threatened and endangered species or their habitat, if any are found.,
•would be met under all alternatives through consultation with the appropriate stale agency. The
baseline ecological risk assessment did not identify any significant exposure pathways to Site
contaminants for any endangered species which could potentially occur on the Site.

For Alternatives 3 A through 4B, actions must be taken during construction to protect (or mitigate
unavoidable impacts to) wetlands, surface water bodies, the flood plain, and the nearby cemetery.

3. Long-term Effectiveness and Permanence

Long-term effectiveness and permanence refers to expected residual risk and the ability of a
remedy to maintain reliable protection of human health and the environment over time, once clean--
up levels have been met. This criterion includes the consideration of residual risk and the adequacy
and reliability of controls.

This section summarizes the evaluation for risks remaining at the Site after Remedial Action
Objectives have been met, and risk from management of residuals.,
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Magnitude of Res idleall Risk: Human Health

Exposure pathways which exceed acceptable human health risk levels include inhalation exposures
at the Site, inhalation exposures from indoor air and ambient air at off-site receptors and
groundwater ingestion exposures at the Site.

Alternative 2 does not provide long-term effectiveness and permanence since no source reduction
or containment measures are implemented under this alternative. While this alternative reduces
residual, human health risks through the use of institutional controls and residential landfill gas
contingencies, residual human health risks from ambient air inhalation exposures of off-site
receptors may continue to exceed acceptable risk levels.

Through engineering controls and treatment, Alternatives 3 A through 4B provide an increase in
long-term effectiveness and permanence compared to Alternative 2 by controlling and reducing
Site COCs in ambient air and soil gas. As a result, residual human health risks from inhalation
exposures at off-site receptors would be reduced to acceptable risk levels.

Alternatives 3A through 4B also provide increased long-term effectiveness and permanence with
respect to residual human health risks from exposures to groundwater contamination over
Alternative 2. Active remediation including capping, landfill gas and.leachate collection and
management in addition to institutional controls provide greater reductions in long-term residual.
human health risks from ingestion of groundwater. Alternative 4B provides the greatest long-term
effectiveness and permanence with regard to site risks through the physical removal of the bulky
waste source area, from the groundwater table and from the proximity to the Saugatucket River,

There are some byproducts resulting from the treatment trains proposed for the various alternatives
that: could pose long-term risks; however, these potential risks are assumed to be minimal since
they could be mitigated by using appropriate engineering controls where possible and by using
proper operating and transport methods and procedures. For example., the LFG collection and
treatment system proposed for Alternatives 3A through 4B will produce a.condensate waste stream
and combustion products at the enclosed flare. Alternatives 4A and 4B will generate byproducts
from the treatment train for collected leachate. However, these waste streams and off-gasses will
be properly managed and the risk is thought to be minimal.

Magnitude of Residual Risk: Ecological

The limited action Alternative 2 would not result in a quantifiable long-term reduction in risk to
ecological receptors since leachate would continue to be generated and enter Mitchell Brook and
the Saugatucket River, Documented adverse impacts to the aquatic communities in these water
bodies would continue from exposure to this leachate.



mi, REGIONHL LHNDFHJ. 7e

Long-term risks to ecological receptors in wetland and aquatic habitats would be reduced under
Alternatives 3 A through 4A due to installation of caps on the Solid Waste and Bulky 'Waste Areas..
Long-term risks to ecological receptors in wetland and aquatic habitats 'would be significantly
reduced or eliminated under Alternatives 4B.

Adequacy anid Reliability of Controls

Alternative 2 would not involve treatment controls for groundwater/leachate or landfill gas,but
provides protection through access and ground water restrictions (easements and covenants) and
the LFG control contingency.. The effectiveness of these controls is based upon their ability to be
readily enforced by both private parties and governmental agencies. Such controls also depend on
the cooperation of adjacent property owners. Therefore institutional controls, by themselves., are
not sufficient as the sole protective measures implemented at the Site. Further, these controls are
dependent upon the frequency of routine monitoring. The adequacy and reliability of monitoring
is., in turn, dependent upon the use of proper sampling and analytical procedures. Even if
institutional controls are effective, however, protection of human health from risks posed by off-
site inhalation of ambient air is not adequate under Alternative 2.

Horizontal containment (capping) proposed under Alternatives 3 A through 4B would adequately
reduce or eliminate the infiltration of precipitation into waste, thereby reducing the generation of
leachate. The cap would require long-term maintenance to ensure that its integrity is not
compromised, The cap would also reduce the groundwater mound reducing contact between in-
place refuse and groundwater. This action reduces the volume of groundwater that becomes
contaminated as well as the quantity of leachate produced. The caps, however, may not eliminate
all leachate production. There is a high degree of confidence associated with caps in relation to
their ability to reduce infiltration of precipitation and control the escape of landfill gas.

The leachate collection system proposed under Alternatives 4A and 4B would reduce the leachate
production near the Saugatucket River. Fencing and/or other security measures will prevent the
public from coining in contact with untreated waiter and management systems.

Excavation and consolidation of the Bulky Waste Area (Alternative 4B) would eliminate the
future generation of leachate from the Bulky Waste Area, assuming all contaminants are removed.
If removal of waste is incomplete (i.e., some wastes remain in place) in the Bulky Waste Area,
additional controls (i.e., a cap and long-term leachate collection) may be necessary. Further,
monitoring of the groundwater and surface water after the Bulky Waste material is excavated and
consolidated under the cap,will collect data to assess the extent to 'which the attenuation of these
residuals is occurring, so any unacceptable impact to local groundwater and surface waters can be
addressed in OU 2 as required,

The reliability and adequacy of the LFG collection and treatment systems proposed under
Alternatives 3A through 4B is initially dependent on the collection system. Landfill gas not



ROSE mi,,KGIOMU LANDFILL 7 9
.SOVnyONGSTOWNJU_________________________________________

captured by the active internal collection system would be captured by the active perimeter
collection system. The perimeter system and cap provide a secondary containment of landfill gas
and further reduce fugitive emissions to ambient air.

Treatment by enclosed flare is proposed for Alternatives 3A, 4A and 4B. The release of untreated
Site COCs exiting the enclosed flare would be very low due to the high destruction removal
efficiencies that can be expected (95% minimum for all VOCs).

.Alternative 3B proposes LFG treatment by photocatalytic oxidation. Because photocatalytic
oxidation is an innovative technology, its reliability over years of operation, has not been
determined. The technology has not yet been tested on landfill gas. Therefore, alternatives 3 A, 4A
and 4B are considered more reliable than 3B.

Each, of the alternatives would require periodic five-year reviews to examine the reliability and
adequacy of the options and technologies selected. Five year reviews would be necessary to
evaluate the effectiveness of any of these alternatives because hazardous substances would remain
on-site in concentrations above health-based levels.

4. Reduction of Toxicity, Mobility, or Volume through Treatment

Reduction of toxicity, mobility., or volume through treatment refers to the anticipated performance
of the treatment technologies that may be included as part of a remedy..

Treatment/Recycling Processes Utilized

Alternative 2 does not utilize any treatment processes beyond natural attenuation and therefore do
not remediate source areas. In Alternative 2, utilization of the LFG control contingency would
only result in negligible reduction of toxicity, mobility, and volume of the treated waste.
Alternatives 3A, 4A, and 4B treat captured landfill gases by combustion in an enclosed flare,
reducing the toxicity and mobility of landfill gas migrating off the Site. Similar to Alternative 3 A,
Alternative 3B also treats COCs in LFG, but does not destroy methane. Alternatives 4A and 4B
additionally treat groundwater/leachate using precipitation, media filtration and UV/chemical
oxidation.

Amount of Hazardous Materials Treated or Recycled

The total flow rate of leachate that would, be managed under Alternatives 4A and 4B is
approximately 5 gprn. Under Alternative 4B, the Bulky Waste Area leachate is expected to
comprise all of'this flow during excavation and consolidation process. During landfill excavation
and consolidation the flow rate of leachate at the Bulky Waste Area maty increase or fluctuate due
to ground disturbances and/or dewatering processes but will be virtually eliminated once
consolidation is complete.
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Under Alternatives 3 A, 4A, and 4B the majority of the LFG would be burned using an enclosed
flare. Under Alternative 3B, the majority of the LFG would be treated using photocatalytic
oxidation. Only limited quantities of landfill gas would be addressed, under Alternative 2 through
the residential LFG control contingency,

Degree of Expected Reductions in Toxicity, Mobility, or Volume

While none of the alternatives remove the source of LFG contamination, Alternatives 3A through
4B provide the greatest degree of reduction in COC toxicity, mobility, and volume from landfill
gas through appropriate controls. Alternatives 3 A, 3B, and 4A provide progressively more
reduction in COC toxicity, mobility and volume for groundwater/leachate. Alternative 413, when
completed, provides the most long-term reduction in leachate COC mobility and volume than
Alternatives 3 A through 4A since the Bulky Waste Area landfill will be excavated and
consolidated away from the Saugatucket River,.

Irreversibility

Alternatives 3 A through 4B are irreversible with respect to implemented treatment technologies
and process options which destroy Site COCs. To a small extent, Alternative 2 (through the LFG
control contingency) also irreversibly removes or destroys Site COCs.

Type and Quantity of Residuals

Alternative 3 A would generate condensate from the landfill gas collection system as well as
combustion, by-products. Landfill gas condensate is expected to generate at a rate of 125 gal/106 ftj

of extracted gas. Combustion gases would be expected to include trace nitrogen oxides, sulfur
oxides, and small quantities of undestroyed COCs. Alternative 3B would also generate condensate
from the LFG collection system as well as residuals such as methane and possibly small, quantities
of hydrogen chloride. Alternatives 4A and 4B would, generate landfill gas condensate and
combustion by-products (at the same rates as predicted, for Alternative 3 A). Drilling and
construction soils from installation of the LFG collection and treatment system and filter sludges
from the leachate management systems would also be generated. The sludge would be expected to
contain hydroxide sludges of aluminum, iron, and manganese. Alternative 4B would generate
waste, soil and scrap metal residuals during landfill excavation. There may also be minor amounts
of hazardous waste encountered under this alternative. These residuals will be properly handled
through appropriate 'waste management a;nddisposal, practices.

Further reduction in toxicity and mobility of Site COCs in groundwater would be achieved with
Alternative 4B. Landfill consolidation would eliminate a waste source (Bulky Waste Area) from
the immediate vicinity of the Saugatucket River mid from within the water table in this area.
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5. Short-term Effectiveness

Short-term effectiveness addresses the period of time needed to implement the remedy and any
adverse impacts that may be posed to workers and the community during construction and
operation of the remedy until cleanup goals are achieved.

Protection of Community and Workers During Remedial Actions

Short-term risks include any additional risks to the community or workers at the Site from
exposures as a result of construction measures and implementation of remediation activities.

Alternative 2 has nominal increases of short-term risks clue to installation of the residential LFG
control contingency as well, as fence installation.

Alternatives 3A through 4B would result in additional, short-term risks to the community and
workers from ingestion and inhalation exposures to soil particles in dust, during preparation of
disposal areas for capping and inhalation exposures to VOCs from invasive work at the Solid
Waste Area. Air sampling and monitoring would be used to evaluate any potential, risks from
inhalation exposures, and engineering controls 'would be used to reduce any potential inhalation
risks from invasive activities. Dust: control measures -would be used to mitigate potential soil
ingestion or inhalation exposures. Concentrations of COCs are expected to be the highest at the
Site, therefore, workers at the Site would also use appropriate PPE to mitigate any potential, risks
from exposures.

Alternatives 4A and 4B may present short-term risks in addition to those described for
Alternatives 3 A and 3B, as a result of additional invasive work required for the installation of
leachate collection and management system. These short-term risks can be mitigated by a variety
of measures. Air sampling and monitoring would be used to evaluate any potential, risks to the
community. As discussed above, engineering controls -would also be used to minimize the degree
of invasive work to mitigate potential risks from this exposure pathway. Workers would also wear
appropriate PPE to mitigate any potential risks from increased exposures at the Site. Alternative
4B also present short-term risks due to landfill excavation and consolidation of the Bulky Waste
Area landfill onto the Solid Waste Area landfill. Similar to above, these risks could be mitigated
by sampling/monitoring, engineering controls and PPE.

Environmental Impacts

Minimal short-term habitat impacts would occur under Alternative 2. Short-term risks to
ecological receptors are likely to increase slightly due to the mobilization of contaminants during
horizontal containment operations for Alternatives 3 A through 4B. These alternatives would also
temporarily displace some resident organisms, and some mortality of resident organisms would
occur during capping operations.
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Direct, relatively short-term (1 year) habitat impacts would occur during remedial construction
activities for Alternatives 3 A through 4B and 'would affect approximately 30 acres of habitat,
including one small emergent wetland and up to 0.5 acres of forested wetlands (Alternatives 4A
and 4B). Most of the impacted areas occur on top of the disposal areas; the primary disturbance
would occur during installation of the caps. These impacts are lowest for Alternative 3 A and 3B
and highest for Alternatives 4A and 4B (due to the greater extent of remedial activities), although
differences among these alternatives are not substantial. Additional disturbances include
construction of roadways, leachate collection systems, and installation of materials management
facilities. Disturbed areas would be restored following remediation. The increase for potential
erosion, run-off', and sedimentation related to invasive activities for Alternatives 4A and 4B would.
be mitigated with appropriate engineering controls.

Time Until Remedial Action Objectives are Achieved

The time required to meet RAOs varies depending upon the active remedial measures for these
disposal areas.

For Alternative 2 the time to achieve the RAO for landfill gas and leachate will exceed 30 years
since there is no active treatment; for Alternatives 3 A through 4B the timeframe falls to less than-
15 years for landfill gas because active treatment is part of the remedy. To achieve the RAO for
leachate in Alternative 3A and 3B, the timeframe is greater than 30 years because there is no active
leachate control; for Alternatives 4A and 4B the RAO is achieved much sooner given the leachate
control and management system. Consolidation of the bulky -waste area in Alternative 4B may
accelerate the time to reach the RAO for leachate by removing a significant source from the
vicinity of the River.

For groundwater, all Alternatives reach the RAO of prohibiting ingestion through institutional
controls at the same time.

6. Implementability

Techin icall Feasib illity

There are not significant differences between Alternatives 3A, 3B, and 4A with regard to ability to
construct and operate the associated technologies and. process options. Alternatives 413is similar
to those above except for consolidation of the BWA and S'VVA landfills. Since Alternative 2 only
includes residential contingencies, installation and operation will be simplified in comparison to
the above alternatives. Details regarding construction and operating technologies and process
options are discussed below.

Gas extraction wells would be installed in. the Solid 'Waste Area in Alternatives 3 A through 4B.
Installation, of the wells would necessitate drilling into disposal areas. Obstructions may be
encountered in the disposal areas, which may complicate the drilling operation. Installation of the
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perimeter LFG collection system would be complicated by the power lines and proximity of
residences along Rose Hill Road. The perimeter system should be constructed outside the limit of
waste. However, this may only be possible if some perimeter wells are installed within. Rose Hill
Road.

Cap construction in Alternatives 3 A through 4B would require stripping existing vegetation,
installation and seaming of a geomembrane, backfill and compaction of the soil components of the
cap, and revegetation. Installation of the geomembrane would be complicated by the numerous
gas extraction wells. The top of each extraction well would penetrate the cap and the measures
taken to prevent leakage around these penetrations would slow and increase the cost of the cap
installation. Level B PPE may be necessary especially during invasive construction activities.
This would slow the schedule and increase the cost of construction significantly.

Alternatives 4A and 4B would also involve the construction of a leachate collection and
management system. Portions of the leachate collection and management system may be in
disposal areas, which would cause the similar problems as mentioned above with respect to the
landfill gas collection system. The leachate management system 'would involve building
construction, connection of the different skid mounted processes, utility connection, and piping
from the extraction systems.

Administrative Feasibility

Institutional controls (access and deed restrictions) are included in Alternatives 2 through 4B;
therefore, administrative feasibility is the same with respect to this component. Effort required for
administrative implementability will increase incrementally from Alternatives 3 A through 4B
because those alternatives include the construction of landfill gas collection and. treatment and
leachate collection and management systems. Further administrative feasibility details are
described below.

Implementation of restrictive covenants in the form of property deed restrictions in. Alternatives 2
through 4B would require significant long-term coordination between federal, state, local
authorities, and private property owners.

Environmental monitoring programs proposed under all five alternatives 'would require
coordination with the State of Rhode Island and the property owners of record. Long-term
coordination would be required for analytical services and review and maintenance of data.

Under CER.CLA, actual permits are not required for remediation activities. Compliance with the
substantive requirements of the permit is, however, required. Thus, while an air permit would not
be required for operation of the enclosed flare or photocatalytic oxidation unit in Alternatives 3 A
through 4B, designs must meet state standards. The condensate storage tank and pump stations
would need to be designed and installed in compliance with state and federal rules, including
appropriate UST rules.
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Availabili.ty of Services and M.aterials

Contractors familiar with landfill gas applications would be required to install residential
contingency control systems in Alternative 2. Large volumes of capping materials (topsoil, earth,
sand, etc.., some of which may be available locally or within the Site boundary and which could be
used where appropriate) would be necessary under Alternatives 3A through 4B. Construction
contractors familiar with methane safety as well as fugitive vapors/COCs would be required for
Alternatives 3 A through 4B. Also for those alternatives, fabrication of the LFG treatment system
would take significant lead time and may be limited to specific, specialty contractors. Contractors
would be necessary for construction of the extraction system, discharge wells, leachate
management system, building, and piping in Alternatives 4A through 41:1. OSHA-trained
contractors will be required for landfill excavation, consolidation., and. cap construction under
Alternatives 3A through 4B. In all alternatives, consulting specialists, equipment and services are
readily available to perform monitoring.

Alternatives 3 A through 4B will generate a waste stream (landfill gas condensate) that may require
disposal at a RCRA-compliant TSDF. Alternatives 4A and 4B may require disposal of any
wastewater management: system byproducts. There may also be a need for a RCRA-compliant
TSDF if hazardous waste is encountered during the landfill excavation/consolidation process
(Alternative 4B). Although there are no RCRA-compliant facilities in Rhode Island which would
accept these RCRA wastes, availability of this service is not expected to present any difficulties.

7,. Cost

A detailed summary of costs for each alternative is presented in Appendix G of the Feasibility Study
^(Administrative Record at Section 4.6). A revised summary of costs for alternatives 4A and 4B are

also presented in the Administrative Record at Section 4. 1 . The total net present cost (capital plus
operations and maintenance over the duration of the remedial action) for the six alternatives
evaluated ranges from $3.57 million to $18.04 million. The cost summary presented in Table 5-2 of
the Final Feasibility Study has been updated for the Record of Decision (see Table 75).

The cost differential between Alternatives 1 and 2 is relatively low ($0,3 million) as the major cost
component for each would be annual expenditures associated with environmental monitoring. Both
alternatives have a relatively low capital cost component. The costs of Alternative 3 A ($13.4
million) and 3B ($13.2 million) are significantly more than the previous two alternatives. The
additional costs are required principally for installation of the cap(s), and an active internal and
perimeter landfill gas collection and treatment: systems, The difference in costs between
Alternatives 3 A and 3B is due to capital costs of the two LFG treatment systems. Landfill gas
collection and treatment is conducted for a 15-year duration based on estimates of LFG production.
The difference in costs between Alternatives 3A ($13.42 million), 3B ($13.19 million) and that of
4A ($16.06 million) is leachate control and management predominantly for the Bulky Waste Area
over the long term at an additional cost of $2.64 or $2.87 million, respectively. Alternative 4B
(which includes excavation and consolidation of the Bulky 'Waste Area) adds an additional $2
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million and allows for leachate collection and management during the excavation and consolidation
of the Bulky Waste Area.

The costs presented above are estimates which may be used to compare the relative expense of each
alternative. A 20% contingency is utilized to account for any inaccuracy in the costs. Based on the
accuracies of the estimates., the cost differences between alternatives may not be significant. To
provide a better analysis of the costs, cost sensitivities are provided as described below.

Key cost variables were tested to determine the cost sensitivity of each of the alternatives. The
results of this sensitivity analysis were originally presented: in Table 5-2 of the Final Feasibility
Study and updated accordingly in. Table 75 of this ROD. The variables tested include: discount rate
(for net present worth estimation), total capital costs, total annual (e.g. O&M) costs, contingency,
and O&M duration related to the landfill gas components of each alternative.

Variation of the discount rate was evaluated at 5 % and 9%. These values are estimated to be
reasonable lower and upper bounds, respectively, for long-term financial performance and reflect
values above the rate of inflation.

Total capital and annual costs were vailed from the base case by a. +50% increase and -30%
decrease. This range was selected based upon the minimum accuracy of the costs required pursuant
to EPA's RI/FS guidance.

Variation of the contingency costs 'were evaluated at 15 % and 25%. These values are estimated to
be reasonable lower and upper bounds, respectively, for the degree of cost unknowns associated
with these remedial alternatives.

O&M duration of the landfill gas components of each of the alternatives was 'varied based on the
range of times possible for natural attenuation of landfill gas from the Solid Waste Area,. As
described in Section 4.1.2,5 of the Feasibility Study, the Solid Waste Area is expected to generate
landfill gas for 5 to 15 years. Since 15 years was evaluated as the base case, lower durations were
used in the cost sensitivity of 5 years (low value of range) and 10 years (midpoint of range).

In Table 5-2 of the Final Feasibility Study, "Overall" costs reflect the highest and lowest total cost
of each alternative for any of the variables evaluated. Based on this, the potential sensitivity range
of costs varies from a low value of $3.57 million (for Alternative 1) to a high value of $18.04
million (for Alternative 4B).

Treating the landfill gas via an enclosed flare was selected over the photocatalytic oxidation for its
proven track record as a technology readily available and for an insignificant percentage increase in
cost compared to photocatalytic oxidation. The significant improvement realized by selecting
excavation and consolidation over capping in place (alternative 4A versus 4B) is the permanent
removal of a primary source of contamination from the vicinity of the River resulting in a far
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greater reduction of leachate production rather then the construction and long-term operation and
maintenance of a leachate collection and management system for the Bulky Waste Area if capped in
place.

8. State Acceptance

The State's comments on the Proposed Plan are provided in Appendix D, the Responsiveness
Summary. In general, the State has expressed its support for Alternative 4B with modifications.
The State does not believe that Alternatives 1,2, 3A, 3B, and 4A provide adequate protection of
human health and the environment. The State supports deferring the decision, as to the need for
groundwater treatment to sometime in the future., when the decision on ground water is based upon
presumably improved conditions resulting from the source control measures taken under this
response. The State believes that the remedy selection as outlined herein accurately defines,
recognizes and complies with all environmental regulations promulgated by the Department of
Environmental Management. The State of Rhode Island concurs with the selected remedy. The
State's letter of concurrence, documenting the State's position on the selected remedy is provided in
Appendix C of this- ROD.

9. Community Acceptance

The comments received from the community on the RI/FS and the Proposed Plan during the public
comment period and EPA's responses to these comments are summarized in the Responsiveness
Summary in Appendix D.

During the public comment period, the Proposed Plan offered the alternatives eval.iia.ted here and two
additional management of migration alternatives. The community expressed its support for all
alternatives except alternatives 1 through 3B, which they fell; to be inadequately protective. Many of
the comments received from the community raised serious objections to EPA's preferred alternative
presented in the Proposed Plan. There was considerable concern that merely capping the Bulky
Waste Area in place and conducting further study to address leachate and groundwater would not
eliminate a significant source of contaminants to the Site surface waters. As a result of these
comments and in light of new information presented during the public comment period, EPA
modified its remedy to actively address the Bulky Waste Area through excavation and consolidation.

XI. THE SELECTED REMEDY

The selected remedy is Alternative 4B, modified to take into account its role as the first operable unit
of a phased approach to remediate the environmental contamination caused by the Site. By
implementing Alternative 4B as a first operable unit, the remedy will control the sources of
contamination at the Site by limiting the extent to which precipitation will percolate and infiltrate
through waste materials and minimizing the further migration of the contaminated groundwater
plume. Management of the migration of contaminants from the Site will be based on data obtained
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from monitoring conducted under the first operable unit and any additional studies that are deemed
necessary to further assess Site impacts, characterize the extent: of contamination, and assess the need
to develop and evaluate alternatives for future actions,

In summary, this first operable unit remedy provides the following components:

1 . Excavate and consolidate the Bulky Waste Area landfill materials onto the Solid
Waste Area landfill;,

2. Collect and effectively manage leachate and waters collected from runoff and de-
watering operations during the excavation of the Bulky Waste Area ;

3. Construct a multi-layer hazardous 'waste cap using innovative and cost efficient cover
materials, as may be appropriate and as further defined in design, over the extent of
the Solid Waste Area landfill and. consolidated Bulky Waste Area materials;

4. Inspect and monitor the integrity and performance of the landfill cap over time;

5. Assess, control, collect, and treat landfill gas emissions by an active internal and
perimeter gas collection system and thermal treatment of such gasses through the use
of an enclosed flare and continue monitoring landfill gas concentrations to assess the
need to modify the landfill gas collection treatment system as necessary;

6. Implement access restrictions and Institutional Controls (land title restrictions
including, but not limited to, easements and restrictive covenants) on land use and the
use of, or hydraulic alteration of, groundwater -where Preliminary Remediation Goals
(PRGs) (based on MCLs, MCLGs) and/or other health based, standards are exceeded.

7. Install a chain link fence and/or other physical barriers where necessary to prevent
Site access., injury and/or exposure;

8. Long-term monitoring of surf ace water, groundwater air and leachate emergence;

9. Perform operation and maintenance activities throughout the life of the remedy; and

10. Conduct statutory five year review as required.

The Bulky Waste Area will be excavated to the extent necessary to ensure that all municipal solid
waste from the designated area is properly excavated, collected and consolidated onto the Solid
Waste Area landfill. Information gathered by the Town in April 1999, indicates that a portion of the
Bulky Waste deposits are in contact with the ground water table. Therefore, appropriate de-watering
and leachate collection operations., including the collection and management of excavation trench



ROSE l\\TLl REGIONAL LANDflLL 8 8

waters and runoff from the staged materials, will be necessary. Proper on-site management and
disposal strategies for such waters will be developed in design and implemented during construction.
Possible management options are: On-site discharge without: treatment, onsite discharge with
treatment by precipitation, media filtration, ultraviolet/chemical oxidation, or off-site disposal
dependent upon contaminant characteristics and/or concentrations in these process 'waters. These
collected waters will be discharged on-site either through groundwater recharge wells, in which case
the substantive provisions of the Rhode Island Rules and Regulations for Groundwater Quality and
Rhode Island Underground Injection Control Regulations will be met, or by discharge to surface
water, in accordance with the state regulations for Water Pollution Control and Ambient Water
Quality Criteria (Water Quality Regulations and Water Quality Standards). The extent to which the
Bulky Waste Area is excavated will be based on past; data, design assessments, repetitive visual
inspection of the excavation base and side walls, bucket observations, and other methodologies
developed in the design phase to assure, to the greatest practical extent, that all physical evidence of
waste deposits are removed from the Bulky Waste Area, irrespective of the level of groundwater
within the excavation. The goal of this source control component is to effectively remove and
contain the contaminant mass so as to significantly reduce contaminant migration through leachate
production to surface-waters and sediments ofMitchell Brook and the Saugatucket River and to
reduce migration of landfill gas.

'Waste materials will be properly staged prior to consolidation onto the Solid Waste Area. The Solid
Waste Area, will be appropriately prepared (grubbed and dressed) such that consolidation of the
waste materials is timely and without unnecessary delay. Monitoring of hazardous conditions,
runoff, fugitive dust emissions, and nuisance odors will be conducted throughout the response and
contingency planning. Engineering controls will be implemented if necessary to mitigate any
adverse impacts.

The use of innovative cap construction materials will be evaluated in the design phase for cost
effectiveness while maintaining long-term effectiveness and permanence. Additionally, the EPA-NE
technical guidance concerning alternative cap design will also be consulted and considered during
the design phase. The cap will be designed and constructed to meet state hazardous waste closure
requirements. The use of onsite materials for cover material will be considered where appropriate.
Landfill gas emissions will be extensively monitored and controlled as required through the use of an
active internal and perimeter gas collection, and treatment system and on-site thermal destruction of
COCs using an enclosed flare. The flare's destruction removal efficiencies for COCs will meet State
and Federal ambient air quality standards. Assessments of gas constituents, concentrations, flow
rates, piping and flare sizing will be conducted during design to determine the most efficient system
needed and enhance and detail the construction, specifications of the gas collection and treatment
system. Long-term monitoring of landfill gas concentrations and treatment system performance will
be conducted to evaluate and determine modifications necessary for system efficiency or other
changes in landfill gas treatment.
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The remedy also includes a long-term monitoring program, institutional controls, and operation and
maintenance.

The costs and cleanup time frames for the selected remedy are summarized as follows:

Estimated Time for Design and Construction: 2-3 years
Estimated Time of Operation: <15 yearsfor LFG; >30 years GW/Leachate
Estimated Capital Cost: $1 1, 360,000
Estimated Operations and Maintenance Costs (net present worth): $6, 680, 000
Estimated Total Cost (net present worth): $18, 040, 000

As provided in the NCP, EPA will conduct a review of the Site at least once every five years after the
initiation of remedial action at the Site since hazardous substances, pollutants and contaminants will
remain at the Site. This will ensure that the remedial action continues to protect human health and
the environment.

An expected outcome of the selected remedy is that the Solid Waste Area will no longer present an
unacceptable risk to area residents and those at the Site through the inhalation of landfill gas.
Another expected outcome of the selected remedy is that ground water in the vicinity of the Site will
not present an unacceptable risk to area residents through ingestion as a result of the use of
institutional controls. The second operable unit will address management of migration. The selected
remedy will also provide environmental and ecological benefits such as incremental improvement of
a riverine and wetland ecosystem by minimizing contaminant migration into wetland habitat adjacent
to the River, and by improving the resource of the upland area associated with the former Bulky
Waste Area.

XH. STATUTORY DETERMINATIONS

The remedial action selected for implementation at the Rose Hill Regional Landfill Superfimd Site is
consistent with CERCLA and., the NCP. The selected remedy is protective of human health and the
environment, attains ARARs and is cost effective. The selected remedy partially satisfies the
statutory preference for treatment which permanently and significantly reduces the mobility, toxicity
or volume of hazardous substances as a principal element. Additionally, the selected remedy utilizes
alternate treatment technologies or resource recovery technologies to the maximum extent:
practicable,

A. The Selected Remedy is Protective of Human Health and the Environment

The remedy for the Rose Hill Regional Landfill will permanently reduce the risks posed to human
health and the environment by controlling exposures to human and environmental receptors through.
treatment, engineering controls, and institutional controls. Specifically, the risk presented by this
Site is the possible exposure to and ingestion of contaminated groundwater and exposure to and
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inhalation of contaminated air. The selected remedy uses a combination of consolidation, capping of
wastes and collecting and treating landfill gases and institutional controls to prevent: or minimize the
continued release of hazardous substances from the Site.

B. The Selected Remedy Attains ARARs

This remedy will attain all applicable or relevant and appropriate federal and state requirements.

Environmental laws from which. ARARs for the selected remedial action are derived can be found in
Table 76, in Appendix B of this Record of Decision. The table provides a brief synopsis of the
ARARs and an explanation of the actions necessary to meet the ARARs. These tables also indicate
whether the ARARs are applicable or relevant and appropriate to the actions to be taken at the Site.
In addition to ARARs, the tables describe standards that are To-Be-Considered (TBC)with respect
to remedial actions. A full description of the ARARs are also located in Section 4 Administrative
Record (Feasibility Study).

The principal ARARs are also discussed below.

Principal ARARs for Groundwater

The purpose of the remedy selected in this ROD is to control the sources of contamination; therefore,
no groundwater cleanup levels are established in this ROD. Since no cleanup levels are established,
no chemical specific ARARs for groundwater have been identified.

The action specific ARARs for source control include ground/water requirements set out in the
Rhode Island Rules and Regulations for Groundwater Quality, and the more stringent of the Rhode
Island Rules and Regulations for Hazardous Waste, or the federal hazardous waste rules at 40 CFR
264 Subtitle F, and 40 CFR 258 Subtitle E. Because groundwater cleanup levels are not established
in this ROD,only those provisions related to implementing a ground-water monitoring program will
be complied with. In addition, maximum contaminant levels and non-zero maximum contaminant
level goals (MCLs/non-zero MCLGs) in the Safe Drinking 'Water Act have been identified as action
specific ARARs solely for the purpose of measuring the performance of the source control remedy.

If the underground injection option is selected in connection with the dewatering of the Bulky Waste
during consolidation, action-specific ARARs include the substantive requirements of the RI Rules
and Regulations for Underground Injection. Control.

Principal ARARS for Surface Walter

Chemical and action specific ARARs address the protection of surface water bodies.

If the surface water discharge option, is selected in connection with the dewatering of the Bulky
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Waste during consolidation, action-specific ARARs include the substantive requirements of the
NPDES provisions of the Clean Water Act,and those of the RIPDES program if more stringent than
the federal requirements. Additionally, the Rhode Island Water Quality Standards and Water
Quality Regulations define the water quality antidegradation policy of the State. The Rhode Island
Water Quality Standards are based on Federal Ambient Water Quality Criteria which set standards
for surface water quality for the protection of human health and aquatic life. Any state standards
which are more stringent than federal standards must be complied with if the surface water discharge
option is selected. The ecological Preliminary Remediation Goals presented in Table 78 list
background levels for aluminum and manganese and the AWQC concentration. Although not
cleanup levels, the source control remedy will reduce surface water concentrations as close as
possible to these levels.

Principal ARARs for Wetlands

State and Federal regulations for the protection of wetlands are closely linked with those for the
protection of surface water bodies; however, protection of wetlands is based.on location specific
criteria. Generally, actions are required to minimize or prevent, the destruction, degradation,
alteration or net loss of wetlands, as defined by the State of Rhode Island Department: of
Environmental Management Freshwater Wetlands Act and Federal Protection of Wetlands Executive
Order regulations.

Principal ARARs for Air Quality

Air quality protection requirements are action-specific. Federal National Ambient Air Quality
Standards (NAAQS) are not ARARs but are guidelines for specific criteria pollutants for air
emission sources. NAAQS define levels of air quality which the EPA judges are necessary to
protect public health, The State Air Pollution Control Regulations must contain, at a minimum, the
federal air quality requirements. Landfill gas controls will meet the NESHAPs for vinyl chloride and
benzene. Federal air regulations also require the collection, Control and monitoring of Non-Methane
Organic Compounds (NMOCs) such as benzene and ethane, RCRA requirements for air emissions
from thermal units, process vents and equipment leaks are also included as ARARs. The human
health Preliminary Remediation Goals are presented in Table 79. Although not cleanup levels, the
remedy will reduce contaminant concentrations in ambient air as close as possible to these levels.

State Air Pollution Control Regulations mandate compliance with specific standards for such
parameters as paniculate emissions, installation of air pollution control and monitoring equipment
and adherence to the Federal NAAQS. Included in the State Air Pollution. Control Regulations are
the State Air Toxics Regulations. This regulation prohibits emission of specified contaminants at
rates which would result in ground level concentrations greater than acceptable ambient levels set in
the regulation. Acceptable ambient levels are specified as maximum contaminant concentrations
contributed by a stationary air toxic source at or beyond the facility property line.
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Principal Hazardous Waste ARARs

Hazardous Waste Management regulations are action-specific ARARs. Federal regulations
governing the management of hazardous waste are promulgated under the Resource Conservation
and Recovery Act (RCRA). The State of Rhode Island was granted final authorization by EPA in
1986 to administer its hazardous waste program in lieu of the federal government's base RCRA
program. The state program is set forth at Rule 5.00 eJLseg,. of the "Rules and Regulations for
Hazardous Waste Management" (Rhode Island Hazardous Waste Rules), as amended. Thus, these
state regulations govern the management of hazardous waste activities and set operational standards
for hazardous 'waste management facilities.

Principal To Be Considered Requirements

EPA's regional guidance for the capping of hazardous waste landfills will be considered during the
design phase in order to develop a cap for the Site which meets the performance standards of both
the Rhode Island Hazardous Waste Rules and RCRA Subtitle C. EPA's Technical Guidance
Document on Final Covers on Hazardous 'Waste Landfills and Surface Impoundments, which
provides guidance on constructing landfill caps to meet RCRA subtitle C requirements., will also be
considered during design of the cap.

C. The Selected Remedial Action is;Cost-Effective

In the Agency's judgment., the selected remedy is cost effective, i.e., the remedy affords overall
effectiveness proportional, to its costs. In selecting this remedy, once EPA identified alternatives that
are protective of human health and the environment and that attain ARARs, EPA evaluated the .
overall effectiveness of each alternative by assessing the relevant three criteria: Long term
effectiveness and permanence; reduction in toxicity, mobility, and volume through treatment; and
short term effectiveness. The relationship of the overall effectiveness of this remedial alternative
was determined to be proportional to its costs. The revised costs of this remedial, alternative are
summarized in Table 80 of this ROD.

EPA believes that the combination of consolidation, capping and landfill gas treatment is sufficient
to: 1) prevent migration of landfill gas; 2) prevent consumption of groundwater through the use of
institutional controls; 3) reduce production of leachate to prevent the further degradation, of surface
waters and improve aquatic life.

While it is an effective source control remedy, it is not known whether source control alone will
achieve a permanent or long-term solution to all risks posed at the Site. The assessments conducted
under the first operable unit will assess the effectiveness of the remedy implemented pursuant to this
ROD, at which time further remedial action may be determined to be necessary to achieve a
permanent solution to the risks posed by the groundwater and surface water contamination at the
Site. Additional costs that 'would be incurred to implement a remedy designed to manage the
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migration of contamination at the Site (for example, through installing a groundwater collection and
treatment system) may not be necessary if the selected remedy proves sufficient as a long-term,
permanent solution.

D. The Selected Remedy Utilizes Permanent Solutions and Alternative Treatment
or Resource Recovery Technologies to the Maximum Extent Practicable

Once the Agency identified those alternatives that attain ARARs and that are protective of human
health and the environment, EP.Aidentified the alternative which best utilizes permanent solutions
and alternative treatment technologies or resource recovery technologies to the maximum extent
practicable. This determination is based on balancing the following factors: 1) long-term
effectiveness and permanence; 2) reduction of toxicity, mobility or volume through treatment; 3)
short-term effectiveness; 4) implementability; and 5) cost. The balancing test emohasjzed_long-term
effectiveness and permanence and the reduction of toxicity, mobility and volume through treatment;
and considered the preference for treatment as a principal element, the bias against off-site land
disposal of untreated waste, and community and state acceptance. The selected remedy provides the
best: balance of trade-off's among the alternatives.

E. The Selected Remedy Satisfies; the Preference for Treatment 'Which Permanently
and Significantly Reduces the Toxicity, Mobility or Volume of the Hazardous
Substances as a Principal Element

CERCLA and the NCP set forth the process by which remedial actions are evaluated and selected.
Because many CERCLA municipal landfill sites share similar characteristics, they lend themselves
to remediation by similar technologies. EPA has established a number of expectations as to the
types of technologies that should be considered and alternatives that should be developed; they are
listed in the National Contingency Plan (40 CFR 300.430(a)(l)) and EPA Guidance Document
"'Conducting Remedial Investigations/Feasibility Studies for CERCLA Municipal Landfill Sites"
EPA/540/P-9 1/001. See Section VIII. B. for a detailed list of expectations for remediating municipal
landfills.

Each of the above criteria has been met in selecting alternative 4B as a source control remedy.
Principal threats posed by the Site include the exposure to and inhalation of landfill gas and the
exposure to and mgestion of contaminated groundwater. Through the use of active landfill, gas
control and treatment technology, the air exposure pathway will be addressed by collecting and
permanently treating the gases with an enclosed flare. Institutional, controls coupled with long-term
monitoring will prevent exposure to and ingestion of contaminated groundwater. Operable unit two
will further address site risks from groundwater and surface water, if necessary. Engineering
controls in the first operable unit, including the excavation, consolidation of the BWA onto the SWA
and construction of a protective cap, will contain and may accelerate natural attenuation of the
contamination. Data produced from the monitoring programs in the first operable unit will
determine the need for any future response actions at the Site.
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XD. DOCUMENTATION OF SIGNIFICANT CHANGES

On February 2 , 1999, EPA presented a Proposed Plan (preferred alternative) for remediation of the
Site. EPA's Preferred Alternative, as presented in the Proposed Plan, was Alternative 3A.

During an extended public comment period (from February 2, 1999 to May 3, 1999) the public. State
and local representatives expressed strong concerns about certain aspects of the preferred
alternative, in particular the in-place capping of the Bulky Waste Area landfill. The opposition to
capping the BWA was based on its close proximity to the Saugalucket River and the ecological risk
to the benthic aquatic communities within the River.. State and local representatives and members of
the public preferred an alternative that would remove the Bulky 'Waste Area and consolidate and cap
this waste material with that of the Solid Waste Area thereby providing an additional measure of
protection for the area along the River. During the Public Comment Period, the Town of South
Kingstown presented EPA with new information demonstrating that the Bulky Waste Area, may be
predominantly comprised of municipal solid waste, contrary to previous information supplied by the
Town during the RI. This information, together with the public's desire to provide further protective
measures for the River, led EPA to reevaluate its preference.

The NCP allows EPA'to re-evaluate its remedy preference in response to new information and in
consideration of comments received during the public comment period. After consideration of all
the public comments received on the Proposed Plan, and in light of the new information as described
above, EPA is of 'the opinion that these changes do not require the issuance of a new Proposed Plan.
While EPA. has selected a modified remedy from the preferred remedy described in the Proposed
Plan, the remedy selected and described in the ROD is essentially the same but for two exceptions:
1) the Bulky Waste Area will be excavated and consolidated onto the Solid Waste Area instead of
capped in place; and 2) a leachate collection and management system is included. This remedy was
presented as Alternative 4B in the FS and Proposed Plan.

In the course of its review of public comments on the Proposed Plan, EPA noted an error in its
calculation of costs concerning alternative 4B. The error was in the calculated sum concerning
landfill consolidation costs relating to cost recovery of reclaimed metals. Therefore, the revised cost
for this alternative based on the final FS Report assumptions are as follows: A capital cost of $8.3
million and an O&1VI cost of $7. 1 million for a total of $ 1 5.4 million. The Proposed Plan estimated
$16.9 million for the cost of alternative 4B, resulting in a difference of $1,5 million. This cost
differential is inconsequential, however, in light of EPA's guidance for Feasibility Studies which
permits estimates to have an accuracy of +50 percent to -30 percent, When presented with the new
information from the Town of South Kingstown, EPA revised its cost estimate to reflect an increase
in materials use,volume of wastes to be excavated/consolidated (minus the cost to reclaim metals),
and length of time to complete the tasks. The resulting total, costs are those set forth in the ROD for
Alternative 4B and reflect an increase of approximately $1 million over the costs presented in the
Proposed Plan, or approximately $2.6million over the estimated costs in the revised estimate in the
Administrative Record at section 4.1.
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Finally, this Record of Decision clarifies EPA's position concerning its approach in assessing the
need for conducting any additional remedial! responses concerning ground-water and surface water as a
component of the long-term monitoring program. EPA has identified this remedy as a first operable
unit of a two operable unit approach to remediate the environmental contamination caused by the
Site. The first operable unit will control the sources of contamination at the Site by limiting
infiltration and percolation of precipitation through waste materials which are causing a continued
release of hazardous substances to the air, ground water and surface water. Further migration of
hazardous substances, pollutants and contaminants to ground-water and surface water will therefore be
minimized. Once the source control remedy is implemented, further studies will evaluate the need to
manage the migration of contaminants from the Site. Management of the migration of contaminants
from the Site will be based on data obtained from the first operable unit monitoring and any
additional studies that are deemed necessary in order to further assess Site impacts, characterize the
extent of contamination, and assess the need to develop and evaluate alternatives for future actions
should it be found necessary to do so.

XIII, STATE ROLE

The Rhode Island Department of Environmental Management has reviewed the -various alternatives
and has indicated its support for the selected remedy. The State has also reviewed the Remedial
Investigation, Risk Assessment: and Feasibility Study to determine if the selected remedy is in
compliance with applicable or relevant, and appropriate State Environmental laws and regulations.
The State of Rhode Island concurs with the selected remedy for the Rose Hill Regional Landfill
Superfund Site. A copy of the declaration of concurrence is attached as Appendix C.
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NOTES:
All concentrations presented in |u.g/l.
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NOTES: Unfiltered metal concenlrations and BOD
(biochenriicat oxygen demand) are presented in |ig/IL.
Specific conductance is presented in ̂ mhos/cm
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,Activity A.ffc~:ctiing Land1fiill (Jlpc~:ration:s 

Sollild wasllc:: llandfiill b~:l~~ins: opc~:rationilrl an abandoned gravc~:li quanry o1ff :Rose 
Hilll :Road. 

C:OUJr11 order lliJnits use: of llu:llldfitll 1by prohibIting disposal of Go:m.hustitbh::s" 

Stallc:: lDivision of Solid '111?1!lS1tC~: lM:.iulLagl;:rnenlt slll.gg,ests to South Kingstown 
diJrlf:Cltor of pu1bliicworks lthat tiquid 'wastl~: 1fir'o]n[1 PI~:aIGc::dalie .P'roc:'l:ssing hi!:: 
spread O'\ll~:r 'thIE: odu::r 'wast,c:: if du: ltow'l1l con1tilnued to aCCj::plt Peacc::daliew'3lSltC:: 
:Iior disJPosal. 

Stalte lDivisio:nl of Solid '111i'aslte:: IVlanagernent notifilf:s Soulth 11<:.ingstow'lll tOW'1ll 
]manager Ithat liquid 'wast,!:: fb:)][):J Peacedale Processing iis iJr)]properly being 
disposc::d of; again" tow'n is ltolld Ito spread lliquidwaslte on It.op of Ollhl::rwastc:: 
if it c:onl:inues to iH:CC::pt P'1~:jlu::,c!dalc:: waste. 

To'wn of :Narraganseltt e::nl)f:][,s iinlto an agreernenl: with SOlllthKiingsto'wlrl 110 
c::nJ!~:aLgc:: in i31 rc::giional hmdfiltll iUlld disposal pro;graJrn CO][lll(;jE:lrning .Jftosle lEU and 
'1IVc::Slt Koingston llandliU Jfiau:il:iltillc:s .. 

Town of South Kingsto'wn rdains indepf.:ndf.:nt prol~ession.Cll f.!nginf.!er to 
C::Ol[ldulCt l!:rollindwaltc::r sludy bc~:c:uusc:: the landfilll 1f:3lCilliity has bel;!][) :Iiound Ito b,!: 
ltl:u:: source of objc::C:ltio][)J3Iblie grOlll.ndwate:r in off.. siite private 'well.. A new' wd] 
is installh::d by tOW:!ll tolhis rc::sidIE:ncl::. 

South .Kingsto'wn Tow'lll COllUU::iH VOltC::S Itolc::asc:: addiltional propc::rlty (1.101$ 
(lILJl6A land ()L16 onBlodk 9:llill~)I~or llandltiilll fadility froJ:n pidvalte n::sic:liE:nt. 

To'wlll of South Kingsto'w]CI J['1f:1taillls lE:lrlgiltll~:erilrIJ!~ finn tOo conduct Sil)!:: analysis 
and d,~:vl::llop operaltiion pIans :1~(JIr solid 'waste activiities to c:o[nply wilth stall;: 
]["E:gulations., E,ngi][u:I;:dng ]['Ic::port dC;:C::lns silll;: suillabl'f! for bul.ky waslJE: disposal 
and sludge:: lultldfilll and I~C::c::orlll[nendls ]n[IOniloring of w'ater quality at 1fC:IlLI.r 
w'eUs dOSIE: Ito silc:: .. 

State1i'\laltc~:r H.IE:solllrCI!: Board ]nlotific~:s Stalte lDivisioIli thaI siltlf: is IllOt cHllequat'1! 
as a landltiilll siltIE::; leachaltc:: 1fbnn;altion and drai:n~agIE: ootlE:d .as ]['IE:asons :f\or 
diis;aplProval. 

SII:'wagle :sludgc~: landfiH bc~:giins ope::rat.:ions" 

Tow'lll oj[' South Kingslto'wn rl~:c()nlJ[nc::nds: Ros,eHill1 H.egionalLandfiIl as 
disposal siitlf: :Iior rc::1fiJsll:, bullky 'WII$t'l:, and sle'wagl!: Shlldl!~I::" if ac::c::eptalblc:: lto 
sllat,c!: be,aWl illuthonltil;:s. 

Bullky w'ash: disposal an::a O~l~;:JrIS. 

TOW'lll oj[' South KilngS:lIo'wn iilrliti;ates lrnonilloring of Sll:Vlen resklc::ntiaI 'wells in 
1lancWII an::a ffi]]("w:llter quality p,a,rameters. 
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1979 

'T.ABLE I (C:OJrltiIIlIUIE~d)..C1H1R()lrl_rOI][)[)IGY OIF .A~C'I')['VITllt~:S .A'r 'T'H:It[: 
lR()SE B[]Il.,L mU~~:(;::I[OIN.I!~J[., JLA:rl_rnlF1II.,II., 

.Activ:i1ty AJI~ecltil1lg Landfilll 01P'lc:::rations 

:M[ouitoriing 'wen iinsltaJJ:atilon bc::gins at landfiilll. By 1982" c::lievlen :m.onitoring 

'\.",/::l1s have be~:n instaU~!d. 


State olrdl~:][':S cities and to'W.11lS 1to proviidle for collh~ction of 'W'llsltl:: oil. 


HIDE1M (;:.ollc;:cl.:s sanllplle frOltlll dnll.ll1l1 at landnn:; :2lnallysis sho'ws PI:I::SI;:][II::I;: of 

ltrichlloroethyll,eTIlle. 'T:be glue wastl~ is also known to conitai":IlI dimetb,yl 

I iliDnnaJmidc:: and ceHosolvlc: soIv'I;:nL Sltatle bans glllll,e W:3IStC;: Jliroml RosleHilil 

1980 

1981 

1982 

1983 

RI;:giionali Landfill becalllsl:: indIJLSitJ['i:d waste shollild not have:: bc::en du]n[llplled at 
J['I;:1IiLIse flH:illily. 

Stal~e ][)I;:parltrnenl of 1\1\1'ast,eMI:3llr1agernent officiial is quo1tc::d iin nl;:'wspapl;:r, 
stating that Pe::.u:ed;dePnx:essing Jglue wastes nIHS!: be;! exposed 1.0 air and in 
:s;olidl~orrn be::6:I1['1;: disposal. 

Peac::c;:dak Procc;:ssing notifil~:S :EPA, Region I that i:Ellrnilnating adhesive 
containing tr.khllor()~;:lthylll::nl!:wC3ls disposled of at HII:: H.osl:: HTllllRegiic:mall 
LandJfii/J frorlll 1971 t.o ]l979" 

Rt::suHs of saJrnpKing docUlrnc::nl: high e::oppc::r :and zinc e::oncentrations :iJrl 
shlldgle; this is eonsistl;:n1t w'ilth Itc::Slt J['Iesulits of l[)ecernbe::r 1978 and ()cl:obl::r 
1979. Origin of SOILITCIE: is: not n;:solvl~:d. 

Solid '\vasW )lEIm)fiH closf~s;; solid '\Naste;: ]s dispos/:d of in bulky 'Ivaste ar/::a 
untiil transfc::r stallion iis cOlrlllpll'I!:tl;:d. 

lHighest conClenltr:atilon of 'l/'1(J11:altillIE: organic cOJrnpounds is rc::pOlt1t4::d.; 
1,2.. dkhllo]['0Ielthene:: is subSltaI111C:AE~ having highest c:oncenlJration levdl,. 

TOW'111 of South Kiings'lo'wn ][,I~:dc;:llivers a .::t:.6..ac:n! parcel to private resiidenlt 
and votes to pun;base :1:5. 03 ..al(:]['le pared from same fI~sid(::nt. 

Tow'n of SOlllthKiingsto'wn e:i4::dar,es zone change to aCCOJ[][IJrrlodalte ltransl~er 
station. 

Court order prohibitls c:Hsposal of cornbusltil:des at Rose Hill .Regional 
Landfill, 

EPA. conducts idl;:ntilfi,catilol1l a:nd pl['lelimlinary assl;:ssrnl::nt; potenltial hazards Ito 
hmnan heaJd) dl1'ough COlCltaminated 'we)] and contarninaliE:dwater supply" 
groundwater" and soil :aJt'I~: id4;:n1tiifil,e:d. 

S:aJrl1lpliing in Saul!~atlJlckl::t Hjvl~:r below CO][)jhll::][)CC~: with :MliiteheIll Brook SI~lO'\II'S 

prt::s1encc:: of :subsltanc/:: slllsC:1epaRbk to biollogilc:all and chl;:n~tiic:al oxidation, 
qualliltativ1elly indiicatiing COJ[)Jt'1lI11lli.natiOJtl, 

Bulky 1~\I'astl;~ dispos:all arl;:a and sl~:'wage slludge:: lIandjfiH Idose. 
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19:81.1 LandfiH rental payments :l1rOl.n f:cpwn of South JKingstown to FdseUa Cf.:illSf.: illS 

of JUIIU: 30" 1984. 

ConslI:ltant siit,e inspe:ctiion sbows volatile organic compounds at dc::tlectabk 
levels in grolllndw:atc:T on silu:, .in 'bedrock andl oVI;:rburdc::n lr'I~:sidlenljall wdllls, 
andiJrl soBs in bullky 'waslie: diisposal arl~:l3l. Smrnplliing of surl~ace 'wa.-t.I~:r sltlO'WS 
no ,cont'111rniinatioili froJ:n vollatiIc:: organic CO[lllpolllnds. 

Latler samp]i:ng ]s wnduc1tc:d by dIe town for iron, phosphaw, totall Kjddah] 
nitrog~;:n" :and dtu:rniic:all ()X:l'g'I~:11l d~::rnand (C(JD).; (XlI) shows Ji.c::vels iindicativl;: 
of cO][)Jtamdination. 

]1985 Tow'.I1I of South Kingsto'wn ~::xtc::nds HlllIniciipal 'water supply linl~: Ito residents 
on :Rosc:: l[in IRoad .. 

S:arnphng analysis indiic::.all~:s ltJhi:at volatik: organic COI~I1lIX)lllnds CO][)lilrIllU: It.o 'be 
n;:Ji.c::asled to underllyiing J~:rolltnd'wal.,~:][ on site. COJ[)]pounds ar,e noll dl;:lte.c:tl;:d :in 
Saugatuc,lc:,c::t H.iv1er, J\,Hllc:hl~:lll Brook" or downgnulli,en't alt J!pround'watler and 
SlllTface 'watl~:][ locations. 

CoJ[)suIt;anlt rec()]rnrnends 1thalt Irnoniltoriing ofwat:er and soil contilrlllu~ ,even 
though lic,w' contalrniina1:iol1l 1"1::I.le.asles: do not applear to adversdly ani~:Cll Wiater 
quality, 

1986 ' Neither hc::avy rnc::t;alls nor vol:3ltHI~: organic cOlrlllpounds :alt'le detected in 
, FUDE:M monitoring wdls:; high conductivity app,ears in som(~ groundwa:I.f.:r 

Iltlloni:tori.ng w~;:llls but not in Otlll'C~::rS" 

1987 Volat:H(~ organic compounds are c/le£elCted in bn:allhing :wne all buU,y '1~{as1)e 

and solliid w'asl)c: disposall ar~;:as; 'C:I()llllcl~:nlt][allions d,eltec::h:d highc::r Ithal[1 
badk.ground I~;:v~::ls" Li(Ji'W In~:s:isti.vilty :s:urv~::y :indicat,es lik1ely contElJrniina1tiion of 
ovc::rburdlen, 

H.os~;: lHilil IRI;:giionali LandlfiiU is: ranked Jfi:H' inclusion on th,eNPL (score:: 
38.11). 

C:ons.uhting Itea:m. obs~;:lI"\lles: h~~II::ha1!e pooh; in solid wasltl;: landfillli arc::a. 

C:onslilltants II earn that pOlr1tiion of landfilll area has b,een rezoned;, action [Illay 
~I]]OW develloprrll;:m of property. 

:Rose HiB R~;:giional J[..andfillil is proposed orl :NPl.. upd:alte l!l'jr on 6/24/88. 

1989 H,ose HiB R~::gilonal Landfi.lll lis plaeed onNPL I()/4l89., 

http:Iltlloni:tori.ng


rT.ll.BLE 2 CHROr-':OLOGY OF THE Pl FIELD Ir..rVEST!G,,~T!Or~ AT THE 
ROSE HILL REGIONAL LANDFILL SITE, SOu rH ¥,lNGSTOWN, RI 

4i12/91 

5/27/91 

5/21/91 
5/20/91 
5/28/91 

5/30/91 
6/5!91 
6/3/91 

6/17/91 

6/18/91 

7/21/91 
8/15191 
8/20/91 

913191 

9/23/91 

9/23/91 

9/30/91 
10/25/91 
i i/4/91 

i l/2li91 
12/16/91 

5115191 

6/14/91 

7/9191 

8/27/91 

9!18191 

4/15/91 
6/19191 

6/13/91 
5/31/91 

5/31/91 
5/31/91 
6/18/91 

oili9! 

7/12/91 

6/28/91 

919191 

9i9i91 
8/26/91 

915191 

10/9i91 

912-5191 

10/2191 

11/1/91 
11/6/91 
5111/92 
12/20/91 

ACTIVITY 

Residential Wen Field Sur-vey 
r..1obi!iz~tion Activities 

Clearing of Ge."'physical Lines 

Geophysical Survey 

Existing WeB SurveyiDevelopment 

Wetland Delineation 

Wildlife Sur"ey 

Staff Gauge and i'"iini-Piezometer Instailation 

Fie!d and Benthic Survey 

Residential Wen Devek"'Pment 
Soil G:s Survey - ! iindfiii Tcm~~f=ry Points 

and InsmHation of Permanent Points 
RmlI),d 1 - Envlromnental Sampling 

Site Surveying Began 

r.JeW,"Vel! Deve!opment 

undfiH ..-\nalytical Soil Boring driHing and sampling 

Permeability Test Boring drilling 
Settlement Platform L'lstaiiabon 

Settlement Platforms sur"eye.d 

Round 2 Environmental Sampling = 

Soil Gas Survey - ..4..n2.lysis of Tem~---'rary and 

Permanent Points 
Seepage Meter and Mini-Piezometer Readings 

Slug Testing 

Additional Geophysical Survey ..A..ctivities 

Soil Gas; SU!'iey - !nstaHation of Residenh.al Points 

and T em~-::;rary Point fo..nalysis 

http:Residenh.al


CHRONOLC-GY OF THE PJ FIELD INVESTIGATION AT THETABLE 2 
ROSE HILL P~G!Or-~~A...L L~4.r';iJFILL SrrE, SOtrrH !,JNGSTOWN~ RI 

1/22/92 1/23/92 

1/27/92 2/5192 
2/19/92 2/20/92 

3i20i92 3i24i92 

4i6/92 4/15192 
4/15/92 

4/21/92 4/24/92 

5/7/92 5/13/92 

5/20i92 5/23/92 

5/26/92 6/1192 

9/21/93 9/23/93 

"i;,.CTIVITY 
Soil Gas Survey Residential and Permanent 

Point Analysis 

Round :3 - EnvIronmental Sampl1ng 
Soil Gas Survey - Residential and Permanent 

Point Analysis 

Soil Gas Survey Residential and Permanent 

Point "A...nalysis 

KOlliiu 4 - Environmental Samp!i..iJ.g 

Settlement Platforms sUFvey~~ 

Point Po..nalysis 

Reduced Sulfur ,,~nalysis 

"A.,rtifical Substrate Removal and BenL1..:.ic Sampling 

Round 5 Environmenta! Sampling 

Round 6 EnvIronmental Sampling 

http:Samp!i..iJ


TABLE 3 l.OC.ATJION GROUIl1INGS US:ED ][N N·.II~·l[·URH AND E;i~:j['l~INT, 

ROSE Jl[[LLREG]ONAL LAN1[:llfll[][.JL S][TJE 
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SS···::!2 (nc:Jm SJlugl8l/];lcik.et I;tj'.l'~:JI') 

SiS···::!::1 (ncf~lllr S~EL1Jlglill]~IC:kc:"1 );tji1/'lf:rJI 
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:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
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BH··~(JI·~f 
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T.ABLE 3 ~[O[)lcIIJllI~~IC:d]l. LOC.II~'l[·UJN Gl~t(lIU]l']INOS lJS1EDI1IN NATURE .AIIID l~lJ\:~rEN,][" 
ROSlEHI1LL l'UEG]IDJrIIAJI.. JL.11~:NJI:I]f'lILL Srr:E,---------------------------------------------------------------------------,

RES][J[l(l:mirli1l,I!~l[.. ',,~rJH:LLS 
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SIll~lgll1tllj:::Itl!~I.I'tji"'II!I~ M:i1~c:bf:U BlroCl,l~: 
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TABLE 4 SD--:l\-lMARY OF CHEMICALS DETECTED TI'~ SURFACE SOIL, SEfTE!'viBERiOCTOBER 1991 (1) 

FlI.EQt.'E.."1CY 

OF ....RIT:.;;..:!ITlC C-oNCEN ntATIONS (~) MAXlJ\IHJM OF /i...Rrr:I"!~.:ETIC CON~~!!L.t\TiONS {3} M.,...i\T.-.f"u-:...c OF ,,-_1\rrH.~ne C"ON"Q:NTl.ATIONS {3i ~"-r...r~~ M.A-_~~!J~ OVER...1..!l,.DE""l'ECTIONi<A."iGi! OfLIMIT:; CONCE.""'_"'TIONS (3) OF l'.RuriMETic CONOlNT"'.,/,nONIl (3)
I"",' 

, DEIE{;"ON (2) A~_"GE MiNiMUM 1!I_A_Xlf,4 L~LOCATION ~----rErnON(2j A'¥";;;.o\GE MirH;~-u~'\t fiii.;"lMuM Lrv-...ti.TIOr,: D~1l:.CTION(2} Av~GE MIN~Y~ M..A..xr...~v~ LC...~"TION L.C-:'ATION M.,--.x.!..C-=.cHEMICJ.L Ao'INr.-'t.'M ~A_1ffi<o!-\J':'''; "miL...:-,,-:... Mi'.J'L",-"-:,,, DETECTION (2) AVElt;.G£ MINr...;t.'M ~...x;:...:-,,":..; 
=====¥==~~~~~~~~~~9=~~==================~~~~~~

1,:,~Oi.:~~ o:,OAN:~ - \:!~i)
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T~A~BLE 4 (Continu~)~ SlJ~=v!r-~iARY OF CHErylICALS DETECTED fr,f SUr~ ..4CE SOIL, SEPTEAriBER./OCTOBER 1991 (1) 

BACKG!tOIJND ! 
FIlliQiJ"'ENCi' L~NG£ OF 

OF ~.o\Rrntr·..u:TlC CONc;.;r..·T1t~TION5 {3jOF "'-JU"flU;;{ETIC CON~NTIt~'!10tlS (3) ~_xn-:-v~ OF Ailn"lf"METIC CONCEl;.'TILATION5 (3) 
flr_!rcnON (21 A\-r-_..t\.ut:, MiNIMUM ...... "U.:tJMLfir.iit.TION DETECTION (2) AV........ GE MiNL,,-uM MAXIM UM LiV"aTION ~~cnQN (2) .~,,-;:; "L.t ML"'4iMi-U-M MAXIMUM
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s.s-n Nce-Di:pc=1 

i 2. 120 = 8..5-17 i (, 
12 	 31 J 

200 .. Ncc-Di:po:ai 

i 2 il0 S5-17 i (; 210 a 55--23 

i '2 100 IJI 22 J s....~17 o if; 	 ~i7 

i 2 21 j SS=17 i 6 55 

! 2 110 *' 26 I M-17 i (: 57 I S5-23 

i 2. 100 8S-17 o i 6 55--17 

i 2 100 * 23 1 55-17 o if; ~17 

19 :; o if; s.S-17 

() ! 2 :2 ! 6 220 .. 27 j 

J 2 1.1 *' 0.33 j 3 ! 6 3.3 0.3i 1 	 S5-23 

i 2. 1.0  o i (, 	 S5-16 ScliliWa~ 

i'1 	 5S-17 3 i 6 0.3; 1 3,,~ 1 SS=23 N_DlipC@l 

i6 2.; e 2.3 j ~1; Noo-Diapo--! 

Ncn-Di:po:.:i 

9,240 S-'l-24 2 I 2 8-5-16 (; i 6 
SS-24 '1 12 5.100 4.590 5:650 6.400 

149,(0) SS-23 55-23 Non-D!"!"':.:l 

SS-24 1. I 1. SS-17 6 i 6 55-23 Noo-Diif.o ... 1 

I,IS0 SS-24 2 12 1,030 1.C~ f; i f; 

1.!7Q 

i32 

5.."-24 700 SS=i7 II i (; 
 S.S-17 

(; ! 2 i (; 1.5 

472 

S5-Ui N=-Di:po;.:l 

SS-24 2. i 2. 15.5 6 16 31 9.1 ;6.2 55-23 Nor.....Diif-:; ... i 
S-'l-lti Solid Wa:tc 

! 6 4.5 11.1 
0.52 SS-24 2 1'2 0.78 0.46 	 1.1 f; i 6 0.57 0.37 O.SS 

55-1! Ncn-Di:po:.:l 

(I ! 2. 2 4.2 7.1 12.3 S5-23 $$-23 NOO-Diif-, ... ii., 
SS-24 2 1'1 	 7.6 55-Ie :2 i 4 2.! 2.1 88-19 SS=15 

4.3 55-24 1 f 7. 4.0 3.9 4.1 ti i ti 33 124 S.S-23 Non-Di:po:.:i 

i05 S.'l-24 2 ! 2 114 6 i (, 1,100 SS-23 Ncn-Di:po:.:) 

Noo-Diif-,... l 

i 5 2.4 0.2 I 58=22 
o 12 	 2 i {, 0.14 0.2 0041 55-23 

NOO-Di!p':;u! 

N=-Di:po:.:1o ! 2 	 i (, 1.6 5.Y 8..3-13 
o !., S5-14o 12. 

21.3 SS-lS Noo-Diif.o ... i 

j9.3 j 55-24 :2 ! '2 15 

10.2 55-24 2 1'1 	 10.2 " i {, 11 ~.7 

19.; 25.7 I 4 i 4 	 10.3 lS.S So:;!i;!Wute 

2. P~~jI' of de.t...eetiOll i: == .::n:mhcr of ;;,mplei 'iiiUi p--l'i!U\fC v:1=:. rc:it,ive V~liiei melWiC approximated v.;j~ tt4 eppiVAi:m.i.cd y:.i=, ie:: t.h.=.n 
;ampie ;!eic<:uCC iimit:. N;;mi;er vf ;ample-i iDo:i= :Ii ==ir..cd ;=opi~;; fvf ",,!;jeil ==iy'oic.:i nl~; ~~re !"P'J"~~j. ucle:: the ==mplc nl~ "'U re,le.:t<:':!. 

3. !'ttoceb \he ;:oinim;;m ....1 w......_ v=lue. fer pc=iuvc ~ti_. Approxim=tcC vai~ ~ ~wro~t<:;! ,,:I=: === tiI=n ;=opi,; ~tioo lim!!! 
:rc abc mc;~. A ~i= c,="-r.r:ti= i: r~w~~ c=: pc:iuve ~tiGii c.~eiii'fP'...d.. 

4. The ~O:t;;il ~ ,,_t.-=UIli!! fur mia ~~ ;;;~. ;!c>,"tcC in = =-':.,.-;:-...;;:4 iii!!lp!e. 


a TIl;; eaicu!== =vcr&£c ii i;;;;;!;;f !l;ii; "'" ~Jtim_ niuc. 

NI!. ~ Net APPLieabi~ 


I ~ c;-.:.anti~tioo ii eWfI~Kimil= == to iimit:uCD: identifi~ du..,ri.!!# l!oo::icry ==iy=;; or ~ti 1!.iiidetiw. 

- ~ijo't5 W.i! eci dcicctcd in =npica. 

http:eppiVAi:m.i.cd


I,A.BLE 6 S1J-:lYiM~.o\RY OF CHEivliCALS DETECTED L~ Sl;DSU~u~ACE SOIL, ..A\UGUST 1991 (1) 

ltANCEOI' IFi<EQiJe:"iC""i 

CQNCErtrMTIONS (4) OF ... AXTIof"" .... ......xu..-,,:...AlU-r:-C.,.:lO",: CQNCEi'o'KAfiONS (4) M,..._XI;.:'".... i OF 
LOCATION LQr..ATION""',..!1....Il" "laViMUM DETECTION (3) I"."""""' MINIMU... MAXiMUM LOCATION DETECTION (l) 

!i VOLATILE OR(};'_~!CS ~Iq} 
Scw=!!e Sludi;o :2 
Scw~i; Sill1i;,;o :23.100 3 ! 
S;;w~ge Sludge:; i 

140 

HiO 

54 
240 

i.,'i-c1 (14 - I; It) 

3,600 2 i Z1 J 

2.200 ]3.600 o ! \) :2 :2 2I~=~ro~~~~, 
BH-Q7 (I~ - Ii II) 

3.@ o :2 :2 2 a;:;...;:;; (I.. - !£ ftl SolidW:::.: 
] Solid w~;;;; 

Q S o 2 2 
3.600 2 

] liH-c1 14 - ; It) 

aH"';:;;(4-iil,o i 

3.@ o 2 2 


IE~- ~ 
j Solid W:::.:I~:~~:~oroCe::z_ ~~ Solid w~;;;; 

:2 
3.600 o ; o :2 2 

BH~71.. -;It)I::.::chlorni>c-~~~ 3+:) 3.600 o s o 2 

liH~1 (2 -: iI) (} 2 lIH"';:;1 (~-iil) Sew.go: Slll<i;e I~~~ * 
!lH"';:;; (i~ - i;; ill Solid W::'.c IIH~ (I~ - ~Q lI,i o 2 2 2.100 4.000 

o :2 2 260 ]2 ;I~=~~~~:=: ~~ 3.60..~ !lH"';:;, i2 - ;; 1\, I 
liH-07 (Ie - I; I\) 

iDi=;r~-yip-~tj-Liii!ate * 62 J 120 j liH42 (16 - I: Il)i 320 J 2.300 j 

iDiemyipftth.:ia~ 3+3 3.600 Q S U 2 :2 :2 
BH-Q7 (14 - 1;;1\) 

fbii\~-~h;;U=xy!);Y-il..;=tc 340 o 2 1.900 2.000 aH"';:;; (~- i iI)! 
5cii=Wa~iDl-=-ociY~'''-i:to: 3.60:lO 2 ; ;;;-w (i6 - 2-Jit)1 o 2 2 l,COO ] 
!ivi!d W~;;;;3.600 U 2 :2 2

I:::~:::\ 
i4.4·-DDE 2 3.2 4.6 2 2 12.0 :H.O 

4.0 o c o :2 2 14 26,0 

IIH~704- 181\)3.4 4.0 Q i 2 7.9 14.DI~:~;~vrtgne lIH"';:;'(I~-I;;iI)1.7 2.1 1.6 6.2 1I11~l (~ - 8 II) o 2 9.0 17.D 
lI;:;"';:;7 (14 - !. n) Solid WaIte!iiW!!!~-Ch!on!:ne 1.7 2.1 1.; 7.5 IIH"';:;1 (2 - ;;1\) o 2 2 C.O 15.0 

iPCBa l"il~) 
IIlf-Q7 (14 - I;; II) 

!"'JC-~lvr-l25-! o ; o 2 2 270.0 

IAroeior-1242 o 2 3!0.D 

!lH"';:;7 (4 - ;;1\) 

!I;:;~.;'i(2-"I\)IIH~ (1-41\) 2 25.42 3.95.:! 11.m 7 ; 3.705 2 2 7.000 
!I;:;~.;'i(2-~iI) :2 2 7,5406.415 12.500 6.700 :2 2 

IIN-QI III - 101\):2 2 73; 1.0907.74 %6 1.100I~-~ 2 2 1.000 
lIH"';:;1 (;; - !O iI)55.90 5 S 367 liH-c6I~ - lQ n) 700 61S iSO 
!H~i (2-ift)2 4.0 c.O j l!H~(6-IQII) 2 ~.O 6.03.42 5.• Hi.S 1 

0.47 i9.i 19 10.1 j 2 :2 19.3 !I;:;~.;'i(;;- !Ol\) :2 :2 19 HiO 22.9 BH-Q7 (!@ - i n; IIH~Ji (2 - Ii H) 

0.53 0.61 BH.....j6 {2 - 4 n; :2 2 0.39 0.7 IIH--04 (8 - 10 1\) 0.20 0.47 0.59 ! S 0.52 

i.41 J.3 9.2 4.3 1.6 S.y BH-m (; -10ft) 2 2 ~.6 3.0 6.3 liH-c6 (2 - 4 III 2 2 S.5 5.5 5.5 BH--01 (4 - g ft) lIH-QI (;; - 10 II)I~~: liH~"(4-6fil Sew:!!: Sludge3.1 5.4 3.5 i.0 2 :2 3.5 3.5 3.5 IIH~(~-411) 2 2 2.6 :'-3 
IIH~JI (2 ~ : fi)2.21 2.55 7 5 16 79.2 iiH-oi 12 -: fi) 3.3 4.1 l!;:;~.;'i(2-4m 2 :2 i3 7.4 13.9 

Im-Q<\ (~ - .. II, Bl!~tWi'.e 

LSI !2.'! 14ii 110 

0.39 0,47 1.6 12.6 i 8 2.3 S.S liH-QI (2 - ;; ii, 2 :2 33 4.5 iiiHi6 (2 - 4 H) 2 2 20.2 

2 82 116 liH-c6 I~ - 4 II) () 2 Se",:;e Sludge 

iiH~Ji (2 - Ii il) Sew:;::: Sludge 2 2 0.22 !lH~(;;-!OIl) 2 2 0.28 0.13 0.39 J0.09 0.11 0.15 1 3 e 0.12 0.47 
IIH~1 (ii-lOll) Sewige Sludge (5) 

Lei 12.1 20.0 7 i 41 16.5 ISS BII-QI (2 -;; 1\) 2 2 57 lS.9 95.9 57 65.2 BH-Oi (14 - ;8 ft) IIH-QI (2 - ;; II) 
9.0 6.7 11.3 in-CoO {l .... 4 ftj :2 :2 7.4 5.5 9.30.60 0.70 6.2 19.3 7 S 7.4 S.7 ilA 2 2 

i1'01'A1. COMBUSTIBLE OROA."clCS (iii) 

1.0 l.S liH-Oi (4 - 14 fl.):2 2 O.S 3.0I~:'~:-:~: ;~ NA 91.3 IIlf-c6 I~ - !C II) 87.1 lIH"';:;' (4 -141\) BH~3 (16 - 20 it;75.ii 94.7 'I""'I "~IH'"
!Mviitli.re c..""iCnt NA 11.1 2 2 IS 5.3 24.3 5.: l!H~.;'i (6 - 10 II) NA B;:;"';:;? ( .. - i"l\) ~ iiH~Ji (2 -: Hi 

I 

http:Mviitli.re


T ...A.BLE 6 (Continued). SlJIyl!vl,,-"\RY OF CH~lvIICALS DETECTED fr..r SUBSt}JtFI~CE SOIL~ ..1\UGUST 1991 (1) 

u.'1G11QI' 
I,:i il€Tl;;CTION 11"_:rrs (2; CONCE."oTIlATIONS (4) OF Mn.~MIlTIC MAXTMU~ OF ,£.lU-r:..-:...:r:nC Ci:...CE."'IltATION$ (4) M.,.irJU.,\t-u-:'" 

CHEMICAl. MiNiMUM ~"'1(T"";;"'M "''''ElU;(lE ICA""nON i:€i'ECTION (3) AVEltAGE MiNfML'M r.t"'Xll>o:-....-:..; LOCATIoN 

NA 3.1 :2 :2 1.4 Q,4 2.3 BH~Ji (2 - ft) Nil. 5.5 !!H-QI; {6 - lQtl'i NJo. 3.5 !lll-Q? {4 - 14nj ;;iHi6 (o - ion) w~~~ = MAo 0.5 2 :2 ..
I,JI.A " 5.5 6.S 8H-Ol (1 - ; rij riA 5.S !lH-t... (6 - iOft) riA i,I ;;H-Ji (~ - 14ft) BH..c6 (6 - lort) ~iw ... ..;; 

NA 51.1 2 2 71 alA 79.9 BH-()] (16 ~Wiiiiu... -20) riA !l9.s 5ii-'Je {o - iOfti NA fz..?7 ;;H-J7 (4 - 14ft) - 2On: _n-e- S!ud;e@!"!!~ o~ 
~;n .. 
£:;!!I'.~

riA 39.4 1 2 22 14.1 BH-i)i (2 - i ni NA 25.; ;;H-()6 (6 - lOft) NA- ZI.6 llU-{)7 {4 - 14 1\, BH-ol (2 -iit) Sewage Siud;e {5j 

NA 0,0414 2 :2 0.311 0.162 0 . .595 =H-O~ (16 -20) MA o . .....i'i.; !lH-t... (6 - lufU riA 0.2;& ;;H-J7 (e - Ie fi) liH==m n; -2On) ~".ie S!-,",:" 

N~: 

i. ~;;'~!8;;r~ !ii ":: - "x D. 

~. If~ ""...:~ ~i!= a=o.. L"C == ===, II =--1;; ~~_ li;;;it Ie pn----e.i 


3. !'~ of .w-ti= i: me ==~ of ~~ ..It!; p;:o@itivc val=:. i'ociuve v:r~ ;""i'.;;i;; e,."V<".lffi"~ "at..... == =pp:c:im.:== v=I~; Ie" tMn 
oem;>!: r..ecu<=! limiu. Numl;;;, of M!!!F~ l!!eluok eli =lr..cC :ample: ~ ",1;i;;li iWei}"tlea! val=: were ......... :.:c, =leu the ;:mpie nllK' "55 rejc'cte,j. 

~. m==r-s ~ miniii"ilifii m-j !iiL~u!!! vat=- 101" po=itive cictectiQG;. Awro}rim!!!ee v!.iuca == :pprcxim.:ieC v&1U£; l~~ i.i..mpie dete.etioo limih 

are iiiO ioc!iio:-1r4. A !m;!c CCDCc=t:..U= i. pr-...:cD~ ,;.~ 00!i.; ~ p-:-i!tivc ==ti= occu::r-...c. 
S. n-e !!C~! hi;== cocccct&-:ti= fer thi: e~ica--.l 'W~i de.f..e--ete..u m!. bacqt'C!UDC =mpi~. 

METCALF' &: ECOY 



T'ABLE 7 :U:.ACKOlROUIIU;llMIlF.:lI",AJ., CONCliNTRA.TMON:Sl][N SlLl:R;I:IClLAL :SlJOllLS 

lIN 'IrlillE lH,I\~!I~I'I:~IUlr n.:!;'" ,IIJIIIJ:Ii IUilOllllE II:!ill.,'\J'~rJ:l 

l:lll.S~lr1Emtl~11 lml~nilr]lil(11 li~lr ,11:lrlli~!1 I[]I)I 

11.IUlilU[II!u:rl[~II:: 

A"rl:~liljlll:;ali, liljlll~IGE 

1(111~1~I]k"~ll j[III~!~'II~I~l 
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

,11!JitilliUIIIIIIII S.. 7 'j'IIIJIIIIlI :,. 11~I,~ll[~(1 ::.1.00,,000 

bID :i!~.,()!)O !(Hhu>' lIXI,I:)!)!) ;).4),I)XI 

CIII.:iullIlll 1;,:l~()O Illllll·tlll'!IU;I,llO() 1I,llO() 

JlIIIII~lIIaat 4,6£)() ~") to :. ~") ,IXiC) 'I',I);iC) 

l,t'e,tllllllilIJIII liS ,,000 SOtl.' ;I7,0IXI 1:5;,00(1 

S'CldillUlm. :1,,/lClO <: ,'5(iC) tJCI ~5(), (iC)() 15,IX)() 

IEllldllJl1i 420 11:111:1 :1"SllO ~i()(1 

lEI4:lclrlllillllll OJIS .•, lite) '7 N'() 

,1\~lltiJIIIIIIIIY 0,7151 .c: IIILO :II.I!; 

.A~I1II:IlJ~t: '1'.4 O.llIll7J 3.:5 
Oldllljl1~1II11 

IC1btl1Clllliilllllli 52 I til< ]1,000 :50 
Oeillllllt ~ll.2 .c: (1.;1 I)~' '70 HI 

Oe·III··c1[ 22 .•: 11 I)~' 700 IS 

:r••clljdl 17 .•: HI Ibu :l~()O IS 

:MLI~IlI!IIIDiCIIIC: li.M) 'C::!lbu'l',OC)() :~~()O 

:M'I:11t~ill]' 1:1.12 1(l.In I", :l;.4 O.:i~jl 

Nil:lkd UI .::~; w 'l'OO 1.S 
!14:1,~CIDtiIlJDII 1:1.4:5 ·c: 1:1.1 til' ;1.'51 (1.'51 

I!lj~hrl:lr 

'1[1hllllJillllll '1.6 2.2 11:1 2:l1 
l\rlllljljdlilUOII I!iti .c: :I ILO :l~()O ~'O 

~~~~:.................... ...............~~~.............................:~:.:~.;!~~~.~~!!~~~!~!~.... ........................~~~!~!!.~!~!~:~........................ 

NOTlHS: 

........ NI~I dUldtllll'1'IIJtllLbl,c: 


]l. :S'!lI..:IIl[.C'tll:: ,Imd :l1':~c:rlCI.I!I:II." 1!;1:84 
:!. lEk,c:nmgl:ll ,Mid :!i!llll:]dcjtll::" 'I !;IIIIl;; IcLl~tll ]pl:n:jll:lI1: jim' (lIli~:: 1~lllllph: 



Till,BLE 8 SE'WAGE SLlJDG1~; C()INCENTRIIITION STATISTICS FROjM 

THE HIS8 NATIONfAL SUR'1l1EY ANID TlJ:E 1980 ,I/{) Crry SURVEY 


,................................................ 
'·····················i;i~s~s~ri:ilr·········· ···············;i~1i:·;::~i;~i;:·s:;;~;:;;;;(i;······
f························· .......................... .......................... .............~............ 


AIMLl:y1ul: SllilllldlU'd Silitlldlud 

M[l:~ilili Dc:vi;lllio:n Mil:IIJII Dc:viiillioill ............................................................-.............- ........................................................................_.--..... 


!III ET.IIILS 
Anu:::nii,c: 

B~~:I]/'Iil'11JtI1i 

CllcllmilllJtlli 

ChJf'omiillLM 

Clcl'l~,pl:lr 

Lead 
M[C::IP,:UII]' 

M[c:llybclc:::llum 

Nil'c:k,e:1 
SC::ll::ItLi:ulrn 
,.,'.
,/.,mL(: 

.....:~~~I!!~~!!~!L.... ......!~:~!!~~~~:!L..........:~~:j~;~:!~lt.... .....;~~:~!!~~~~:!L.... 

!~1.9 111. I!: 6.7 6.$!ll 

0,,:li7 0.34 ]l,,63 2,,1 
6,,!lI4 11.!16 6!ll.O 2~~~2 

11$1 3J!~ 42:9 1141 
7-jlll 9'61 1!19'2 524 
1314 HISl 369 332 

5,,22 15 .. 51 2.11 2,,6 
9 .. 24 16.. 6 17.7 16.. 7 
42.7 94.li: 135 169 
!i .. 11], 

I 
7.3,11 7.3 29 .. 1 

1,20()i 
i 
I 

1,,5:50 1,5910 1:,,760 

I 

i:iii;i;Ei:~:~iiii::~s;···;;;············· ······;;~;;:iig······~ ······;;;.:g;ii~g······· ·······;;:g:ikg········ ······;;;:giiqg······· 
B'I:m~C:::IIC:i •••••••••••••••••••••;;:•• ·····················~i;·· ············:l·;:jrii:;!··, ···········:ii;::i:;rr· 
Bf:nU~(;EL)pyJreltlC: .~ J311 I 472II' 

Bil!i(2··'~:I]~lymu:;!~ll·1)·· 

phlbllll.1l1ul: 7.~1,.7211 ~li9111"J76 1155:,5Il:5 157,,1143 

......E!:!~::!~!!~:~!~~~~::!!~~!::~~!:....... .....................:~~.. .....................~~:.. ............!~~~.!::~~~~... .........:~~~~;~~~~!~:~~.. 

SOURCE: If;l:dl::riill RI~:gi!11ul:r" l!lll\IO, 


NOTES: (ll)" NSs:S..····N:III,io:llllll S,I:WlIgC: Sl.lLIcllgl:: :!hll:VII:Y 


.11 ••. ]1CICl::iC:lll'II:~li ItIMII: 1]lIc::I'<I: WI~:I'I: Illot 1:::IlO1JlgJ~1 

dA:ill:~c:Il~~dllm::lrIlJIIJ! I)Cl clIl::IJ:irmiJru:: II. 1CII.1:~11lll 

Olt II nl:illlllcllU'd duei1/'ill.lliolll. 

'11 ••" Olllly Itb()IIC:: lUlllllyll::!; IthElt wc:::['I:: dc::h::ltl:d 

gl['l~illl~m,lbmcl 20 ')1; of til.:: Itilulile: ;uc:: 
1ii1;llelCI., 



ZOn'EOF 
DE'r-CA..-rION LIA-:rrs (7) 
ML"'!CL"dUM iY1A~T"1~i}d 

OW~25 D~O".;e~-=5 5 	 1; '7 
OW-30 gW=~ D~o-.;e~~~ 

s o S :3 :; 35 Ii 
5 15 	 2 :3 91 120 

CW-2S OW-23 D"pvoie~~ 
:; o S :3 :; 100 39 OW-25 OW-25 Dccp Vve!?..!.rde!! 
5 o 5 2 OW-25 OW-25 D=pQycr?..!.~ 

10 OW-30 D=pC-v:ri:-~ 
10 0\\'-30 Deep C-vc=--d=: 

5 	 3 13 OW-3Q :g~ C-.;crixL.-d= 

5 2 J o :3 	 j;t:-W=¥ ~llgw ~-.;~~-ce:n 

5 o 5 :3 :; :z.s.:> :: ] 73-:; OW-3() CW-3t) D~o-';5~~ 
:; o 5 :2 :; 74 ! 220 1 OW-J.3 OW-].~ DeepOve~~ 

5 o 5 2 :; 2.5 2 j :; j QW-2S O'\l{-25 DccpQyem-~ 

10 	 :2 3 32 4 ] OW~30 OW-30 C-=Y C-v::bu..rdcn 
10 	 3 J ~~ ] OW=3U OW...3(j Deep C-vemu..-d= 
5 2 3 ~ OW-25 D~C-"e~-= 

10 J 6,7 OW=25 OW-25 Dc...y C-..erl=..--den 
2 3 ~li~ (;-"e~-= 

o 5 	 :3 12 OW-25 QW=~ Deevo-.;e~~ 

o 5 :; 21 ~ 12 OW-30 OW-3() Dwp voiett-ih-deii 
10 S 5.4 7 :; 20 51 OW-303 OW-3-!J De-ep Oiiefbi..!.rde-!l 
10 5 :; c.i 10 OW-30 OW-:;.:; Deep C--vcrbu:-dcn 

:; S s.~ e'Ti J 2O.CSU J r:'w-w :3 :3 15.000 917 1 22.700 1 OW-2S Ow-lj ~o-';E~~~ 

5 5 33.000 I~ J i3.COO j l..f'w-II :3 :3 130.000 11~.OOO 157.000 1 ow-v OW-Z7 ~~p o-.;err~~ 

S S 4~9W l"um i;4CU ;"'1w~II :; :; iw!wu SC!aw 16i!OOO 0'\11-25 OW-2S !:~Ove~i'o:~ 

13 S S ii7 6,,~ M-W=ID 3 3 l):uw S~*U C2~OOO 0\11-25 OW-25 !:-ccp Ovcm-~ 
22 S S 5;300 3 i ()40 6i~~ M-W...rV i'7'C;UOO 1;910 .501:000 OW-25 OW-2S &'"CCp C....crlL.-== 
~2 5 5 ~i~ 499 4~~ M-W...m 64i COt} ii/r;'Q f7u;COO OW=25 QW....25 Deep C-v:==---== 

2 1.9 2.7 An~N-TI 2 2 6.7 4,; J ;,6 CW-25 Deep o-"cmu..-dc:l 
35 19.5 10~.7 ~!'?V'-m :3 :3 170 52.6 J 23; OW-v (JW=D D~-po-.;e~~ 

1.1 2.6 A-l.....-N'-!!! o 3 	 M-w~m ~llow o-..~rbYA~n 
:1 5.0 19.4 AloN'-!V 3 14 +:1.0 OW-Tl OW-Tl De--ep o-.,erourden 
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NA:== :!1104: ,1\l.F1Jplii:~IJt,lIc: 

Jr ::: Q\UlJalltillljtiCl~Cl iJI II~f'I"'~miJc[LlIII: ,dllll: l)tI Ijllllij~l~ticlll~1 :~dl:nljiliicldl dlillriicl.!! li<iJt~olrlll'~:'lry ILIIIlIYII,iul 'cu: dllj~llllIIIJ~dlllk~ll. 
..... ,1\Jculillrl)c: lIiIIJIIC~[)I: dc:IA:_:I):cll illl 111~lIIllhll'" 



S1JM:M,II~RY I():F CHEMI]ICAL!i: ][:.]~l:'J['ECT1E]) l[N RE:Sl[][)ENTLlI~lL 'W~ELLS,T.ABLE 15 
lrANUARYllf1lEl:mUJII~;n~Y l!l'll~l~ i( I.) 

1;1IU=:QU1E~NCY 

OF AIUTHIMCI::'nC CONCI::NT1VI:r1ION:!i I[:IJI MAXIMUMI 
CHF.:JMCICAI., DlE.TlEC'nON lJMlfX':SJ:llETlEiCT/.ON (2) AVJEJ~tI\.I\j;F.: /I'{lCNJ[MfIJM MA;/clMlI.J:Mf lLO(:A'XiION 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

VOt.. jl;nll.lEt (lIRG,lll~HC:!i ... ~LIJI/I.,) 
,llj:~:j~CIIII: 

W·,/!;lrlF.JR. SOl.HElLE OlR.GANK:S: 

NICIIU: UI:IA:I:j)~.el 


~!:I::M[I'\I'i(JILII~Tll[.lE! Ol,lG,jIJNJ:CS 

Nlmu:: DI:IA:I:jD~.cl 


lPII:~STlIC Il[lll:~!; {j~I,I~I~I.) 
D:it:ldlrilml 
lE!ll,dll~ill Alddllydc: 
lEll3idlill JK:,fflO1M; 

lE'C1EIII 
N Clllli~: D~~j~l.c't.,,1 

Mlli."rALS .•. 1I.JNlF~IJLTlE!1ItJE!D (JIIIg/l.) 
AluiCIlillL1UIIII 
IrClJl 
CILlc:i.lUI:III 
MII8/u=#illillll 
SCl.eliuJCcl 

.!l'i:ltOllfdllllilt 
MIIII·I!:IMU:I~~: 
Ml:lrclllrl' 
,1:iJlie: 

M1ElT,lllUS: ···FIll.TERED {'I,,!~ll[.) 

1lI1:!11 
CIIlldllllDI 
M~Ii!llll:lrilmDl 

:S'ocl.ilulll. 
IF'owllilUlm 
MiIIUIlI!lIIlj:~IC: 

ZitllC 

'\'O~TER QU,llll.lr1r'Y lpIA1,LIIJMCIl:1[lEJ,US: 

Il ,,:! I.!I I' 0.6 Jr 

O.H) 
0.1l0 
0.10 

I 3 
I :l: 
I :~ 

O.O:J 
0.07 
0.07 

I. 0.(J(J2 
O.HI 
(l.W 

:f 
J 
;r 

RES..'i' 
RES;lrj' 
RESlII'i' 

:It:! 
11 
:Ii!;1 
49 
:ll:11 

I:lIO 
I. 

(),2 

,~I 

:1: 
1 
:!I 
:3 
:ll 
:3 
:l~ 

I 
I. 

/' :ll 
/' 3 
/' :ll 
/' :ll 

II 
3 

l ;1 
l 1. 

;1 

22 
2150 

112"OIlO 
2,:!fJO 

;1 110 ,OClO 
!I/O 
:I:l(1 

0.46 
:1:1!; 

20.0 

7,:I!l~CI 

2,HO 
112,:IOCI 

S72 
4.. 1. 

7'~2 

CJ.46 
1.65 

:lI6,1!; 

Il·I·,4~XI 
2,2:W 

1191,00[1 
1,220 

97:11 
,/ 

"lES,I'liO 
Rlt~j;Jr~1 

1,llE~S,I'11(J 

RltiSlll() 
lUiS",'IIO 
lRlE!Slt8 
lR1E~S,lrll 

lItJES,IIIlO 
JRlElS,jlIIO 

:llS 
'51;! 
!i9 
;14 
76 

I 
u 

"I... 
;1 
:1 
;1 
;1 
II 
Il 

l ;1 
l ;1 
l :1 
l :1 
l :I 
l :I 

" :I 

11:7 
12,OOCI 
2,10C) 

20,COC) 
!lOO 
:l:I.O 
11 .. 7 

LI~4 .. :t 
7,:!:I.O 
1,!li70 

12,:l~C.O 

'1~,~4 

J 

9:1:2: 
15.1 

I·MI 
1l5,:l~C.O 

2,:11~~O 

:MI,!lOO 
1.,220 

J l~tlEl~S,11II 

l~tlEl~S,III0 

1~tlE:~S,j'1l0 

l~tlElSj"1 
1tJE.S#S 
lltJI:Slm· 
lUJ,sm.! 

Slll!:fidj,~: /IICl( JC)~~j~~.e~tl)d 

CYlilliidlc: IIICljt lCl~~j~~~e'tl)d 

'f,cltlll OI:I~lIlIiie: C::lllrbcl~Dl (ml!/fl..) fl.50 :I l:l 9.8 :81.3 112 RE!1;I7 
Uiioc:hl::lDllic:1I1 OJIY"llII DC:IIMU[~d .•. ]II.:!t ][)I,,,tc:I:IA:dl 
11hllrdIlL;~~1I1 (lII'I!~lll.)I NA:I '/:1 :III 27 45 RE!i;I!IO 
:I'lfl NA:! ,/ 2 7.2 l!i.1 :1:.3 RE!I;I'IO 

.~~l~~~~~~~~~~~:.~::~:~~~~~~~~:~~~~~~~:~:.!;!~~~~~~~~:~~~:~~~~~L...............~~~:~~~................... ..........:~...L:~~..............................~~~~~~~...................!~~~~~~..........................~~~~~~~~............~~:~~:~~!~~~~~~...... 

NO'l['H:Si: 
L .IIJCUI(llIlj~c~I(1 ;dLI~tll iUI' :11I~'C~I~~~Citl:cI ill AI'lll:~Dldill. 1:1. 
2 .. If;I)~~Cllu:llie,~, el'lE' ;d~~jtl:C:tkl.1l iUI' du: :mmCibc:I' cl,lf IIILIIlLl~.l.:11 wilj~1 Il~l!ld~till';=: ·1'lIhll~~I.. If'o1litivc: ,\,1(lu;:~1 iinc:hldc: 11~~'l'lm:l;illljIJ)I~c1 'i'IIUlIlC:1I II~D~ellll~~~'J'iCmiumlLll:d 

'1'1IIil1l1:1I1cIIII thlW .aJCo,l'le:: dl:ll:l:jjiclII llillDtitli. NIUlIllb'::I[ lelf luuac~I,lc:II iLllc:llJd~: ILIl ILiUllywcl IIIIIlDIJE,lc:11 Ifll'lr whidbl III~ululytii,e"ul YiIUIIlC:1I 'ii·'~tn:: 1'1~¥lortl:cI, 

IJUCLlc:1I11 tllj~: MLlllll~I'I: '1IIlIILIC: '1i'lluI11*~e~tc:d .. 
:1. IF'l'ltWlmitli 1:lM: milliuDrllllOO! IlIldilllJlUiJlllU1lll 'IrILl~J tor pruil1l:ive detJ:Cti<clIIJI. )\frpmltjl!J:!IlIt.etli vWII'ru; IlIld! 1IPJf'l'lOltWIIIt.etli VWIlru; lelJ.lII:ibmn !IIIIOO:I,le 

ejj,~jtc:c;lic:1:Il lUilllj~tll 111'1: IIliICl' ine:lllLldllcl.. A IliIDII!~h: ;:~'II[.I)C:llllrlltijlICl ill. 111l'llli:~mltc:c1 whc:1I ollly Ol~"~: pOli.iilti'I·':: d;:j)l~e~tillll[l il':'::I~II~...:d. I' Tt~c: c:uk:luiIIlIJ:d 
1J'''I'~tl·II.t.~: iJi ,f,I'It_Ctl' IJlJJM. 1:lM: lliliJJ(!:imulII. volw:. 

N A ::: NCljt ,lll~~~ilij:~lIo,1c: 

J :: QUlIJiJIIIltiIlItiClIl ill IIlPJ11wltimnt.e odIue l:.e, Ullliililllic:II!II. iclJ!lliICi/W dlUllinJ! :llIbOlrnlory IJ.lljJlYfi~f: O/i c:lli!tJtll '\',!ilic:lli!tJtiolJl• 
.•••. .I\,cLlLly1~~: WIIJI ID~ClI dlltc:c:h:d il~1 111~[IIll~I,~II'. 

http:d~~jtl:C:tkl.1l
http:DI:IA:I:jD~.cl
http:I::M[I'\I'i(JILII~Tll[.lE
http:UI:IA:I:j)~.el
http:W�,/!;lrlF.JR
http:lJMlfX':SJ:llETlEiCT/.ON


TABLE 16 SUMMARY OlF C.HE1\(HCALS DETECTED IN· RESlfDENTIAL 'W:E1:.l.S,. 
SlE.:Il1TEMBER ll993 (ll) 

F:iI:EQUENCY RANGE OF 

OF ARITHMETIC CONCENTRATIONS (31) M./IXnvruM 
CH1EtMllCAll. IDIETiECTION LIMITS J:llEtTECTION (2]1 AVIEtRAGE 1111l[N][MUM Ml AXlrMU M: LOCATION 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

VOll../I:rl[I..E ORGANliCS ... 524 (/,"glIL) 
1l::rl:lm(ldil:hlo:romc:l:!h~eLllc: 	 U) :I i 3 1.0 1.0 1 RE.SH7 


VVATIER SOIU.HllLIE ORGAINICS 

l\k'I[~:~ DI~~tc:(:tc:d 

SIEMIV01L,/I:rILE ORGANllCS: 

N,:,:ru: ][Ji,~~tc:c;le:(ll 


PESTICID1ES (,ll1/L) 

No!IC: Dc:tc:e;t.:d 

IPCBs 
NOlie: DC:I.I:e:t:le,d 

M.lET.II:LS .•. UNFILTERED (,A,glll.) (4} 
JIJllminum 31 I 7 49 90.,6 IRES,I/ll 

llrOIl :!:.D 
 1 7 120 203 IRES,!/ll 

C,&J/cium 2()~) 
 1 7 4,712 c' :ll,520 IRES,lIl:1 

M[:elgne:siulm 111<1 1 7 1.124 1,450 lRlEtS.lflll 

SeldillllDi nIB 
 X :1 7,977 • 7,030 lRES;,~fll 

,l'ol~!I!i:silmll 796 II 7 708 l,I'~~O lRIES#111 

B,elr1LUIU 6.0 
 II 	 4 .. 3 Il.,5 lRIES/1I I

" 7 
Cllpp~:r 	 3.0 II 	 :~4 142 lFIIES/lll" 7 
Lc:eld 	 3 .. 0 II 	 2.3 7.0 lFl~ESjf9" 7 ;) / 7 461 30 2,120 RES!IIS 

!Zil1Ll: 7 .. 0 
lVIIIll~:ill:rws'f; 	 2 .. 0 

1 7 4.4 10. I RESlf9 


JIIIET.!lll.S: .• FllLTERED (IA.g.lll.) (4) 

,~Clll,::illllll 	 200 1 .I ')' 4,770 3,455 RES/f'll 


Mlli!lnC~!iillllDi 11.4 
 ! ')' 11,111<1- 11,415 RESI,'II 
IPIlIJl.lmium 	 796 I 	 I 7 677 1,.1:30 RES!,'II 
Arllc:nJi,(: 	 3.D I I 7 1.8 3.6 RES!I'5 

nllri.l~m 6,/) 
 I 	 l 7 4.4 7.6 RESII' 1 1 
COPll,:::r 	 3.0 I I 7 26 116.5 J RESII!ll 
.~,~.elllglll1il:~s,:. 2.0 3 	 l 7 454 30 2,070 

·\NATIElll QUAJLlflf'Y IP,IIRAIME'lf'ERS 

pH Nil. 7 l 7 6.6 5,70 :!,,24 RES,I'7 


~r:::::~~!!::~.~::~:~~~~~:~~~~::.!~~~~~~::~~:::~!;~.................!~;~~~...........................~~...!...:~...............................~!:~~.....................~~?..............................!.:~~:~............~~~~:~~~~!.~~....... 

NOTES: 
II. AJ~lliulytk~BLI d,e~t!1 i~s :pn~s'::lm'lc:d in ApJl,::mldi;c. D" 
2.. If;u):!lIe:nl::Y of didc:c:lion iI:s the: numbc:r olf slImp!c:1i wii'lh if~O!.itii'l'.c: '1IIlluc:li, Po:s.illtivc: 1I1I1lJll:::s, inc:liude: IBII'prmc;illlll,lt'c:d '\'!l!IlI:~5 I!urld IBlpplro:dlllll.i:I:):1 


1tlduC!; 1(:55 tfllUl :sll.mplc: dc:te:~;l:icm limilJ5. Numhc~1' Ilf !>!IlIIpJl.C~!1 in,dludc: dllll1:llllYl:C:d :s~lmp],:~s fox whidhllll1a~yti,c:Ell 'l'lilue::5 wc:u: report':':!, 

IJIJnllc:!>!t tbe: !.ellllpJl.c: 11111uc~ WleWSI I'le~il)c;tc:d .. 


:J. 	IF'reiiC:mS tJl:t~: llOCilliJlJlUllflt 1I/lI~ m;&lliJlfltUJu VIIJ\!J~~i: /():[ IIOSilivl: de:lt~dj()JII;s. ApproiC.illlllu)d valu/:s and IlplPI'01d.rnnl:e,d vl!Jlu/:s l(~i,s thnn !>&mple 
d,:~tc~c:li"'n llillljLts II]"C: 111:so inl::llud.:d. ,1\ :siwrlglc:. ·c:olle:c:n.trll,ltiol1. i!; ]l'lrc:sc:ntlc,jl Wh'::I~' onlly om: ]l,c'!iitiv.~: d':U)::ltiolll O(:'c:lIn·,~)d. C, The: ,,,eLlc:1I1,elltc,c1 
II,V·~:rlllgC: i:s gn,e~tc:r tJnlliucl 11:I·c: 1DCI.!"liJDCllIll~1 1I11Iuc:, 

4. IlIe:ll~ldc:1i IIJlIieulysis of IIJlIltilnclIIY III IO'lil::lr dc:tc:c;t.iiml Jlillljill. 
NA '" NOlt ,/I~f'PJi:,(::BIMc: 


:1' '" Th,c: e:nkIUlIIlII:elllllle:nlgc: iSI glrc:III..::lr Ilhlln the: mlllcimllmrt '1IIllul:. 

J ::: QIJlletntilceltion i:s ,elpprCllcimllt:I): dill): to limilul:ioll!5 iidl:I\IHi.I:~jl dlHiJmg IIB,ibc)]"!ltllry IIJm:Bllysis or dlll'l. IIllliidlltkm. 




T.A~LE i 7 SUMlviA.RY OF CHEMICALS DETECTED m SDr~ACE WATER, .H..!!'..;t 1991 (1) 

LC-=-~TION i..C--~TiON 

5 
5 
5 

10 
5 

10 

10 27 
7 18 
7 28 

13 33 

42 251 
2 

6 

10 27 
7 18 
7 28 

13 33 
22 30 

251 
11 17 

2 
2 
9 

4 
2 4 

0.05 

NA 
NA 
NA 
NA 
2.4 

o 16 
I 5 

o i 6 
o ! (] 
o i 6 
4 16 

o i 6 

i 6 

6 16 

16 
5 i (; 
6 i 6 
o ! (, 
o i (; 

6 
4 6 

6 
6 ! 6 

6 
6 6 

16 
6 

o i 6 
6 

i 6 

6 
6 6 

6 ! 6 
o 6 

3.6 

4.5 

6,500 
8.500 
3!500 

17:000 
8;500 

2.2 
52 

530 

41 
570 

LOC-O 
10.000 
1.200 

7.9 
3.9 

240 

1.6 

1.4 

36 
5.9 
93 

8.7 

4 ! 

!9!~J 

,270 
7.9-00 

777 

5.3 

361 J 
4:130 
1;370 
8.310 

a59 

9 

4.1 

116 J 

10.7 j 

6.6 

11.6 

1.8 J 

O.f4 

is.l 
5.Ii 

77 

10 

27~100 
12~;':::O 

59.900 
45.C=:=J 

1,52Q 
7,140 
2.180 

12.350 
2,025 

sso 

2.2 

121 
6.02 
133 

2.6 3 J SW-12 o 	 o i 
sw-os 	 SW~7 o SW-oS S=.ugiiLucket 

2 j SW--12 SW-i2 lvf;t......=ll Brock 
2.8 4 J SW-14 	 5W-14 A.-!~,:,,~~!! Brock 
S.2 6 J SW-12 o o 

J sw-oa 6 2.2 * J o o i 

5.5 8 J o 	 o i 

5 6 480 177 J 9t-S J SW=i2 272 1 5W-0 SW-12 Mitchell crook 

14!OOO 547 J 65!OOO J SW-i2 s! 140 J SW=10 3,250 J S\V=O SW=12 r.iitchdJ Brook 
sw-os 6 6 7.000 23:200 SW-12 11,100 SW-IO SW-OS Sa.ugatu~ir~ 

5W-05 2.300 960 7.380 5W-12 2;680 SW-I0 1,070 sw-o SW-QS S=.ugmucket 

sw=Os 6 6 12.000 6j 5SO 35.300 SW=12 9.930 5W-I0 ..{:;. 
,"-~-
ILL"I SW-31 SW-:lS Saug:[i~ 

3!OOO 65cJ 11,6::=J SW--i2 2.970 8\\'=10 1.050 SW-Os Saugat"~~~~ 

sw-os o i 6 o SW==OS Seuger~~ 

SW-JS 3 37 10.6 li3 SW-i2 ! 31.6 SW-10 o i SW-{)S Saui!W;~~iFit 

SW=iiS 6 570 I SW-I0 i SW-01 SW-OS S:.u!=uebt 
o o I I 5.0 SW-:ii SW-:ii U~_~~~cd trib~ 

2 11 20.S 22.8 SW-12 o o i 

Sw-oS o o o SW={)5 Saugatu~k~ 

j SW-{)5 6 6 1.500 194 J 4.890 SW-12 3;620 J SV/-IO 787 J SW-()l SW-!2 Mitchell Hrc-Jk 
S\V=={)8 6 6 6.500 2.430 20.1(=J SW=12 11.300 SW=10 SW-12 Mitchell Brock 

2,100 6!320 SW-12 2.800 SW-I0 1.020 S\V=Oi SW-i2 ~iitchcll Brook 

sw-os 13,000 31 ~700 SW-12 12!lOO SW-10 9.010 SW-Dl SW-12 ~iitch~ji Brc-jk 

SW-os 6 6 2;8C-O 9.S40 SW-12 3~i70 SW-iO 1:120 SW-01 
SW=08 o o sw-oa Sau,~~~ 

2 22 24.1 92.9 SW-i2 30.2 SW-10 SW.... i2 r.iitchell Brook 

1.8 3.3 o o 
SW-os 6 6 520 16.4 I 5W-12 134 J !W-Ql 

6 2.8 S.O J o 	 o SW-:)9 Mitchell Brook 

o 6 	 o 

6 6 1.4 0.32 1.90 5W-14 1.90 SW-10 	 SW--Ol 

sw-()s 27 10 88 SW-12 39 SW-I0 11.8 SW=OI sw~s S3uga.~!lekct 

SW-:;-6 5.8 5.52 6.iS 7.2 SW-I0 5.52 SW-iO Unnamed brc-3k 
6 6 270 55 1.200 SW-12 26 SW=10 73 SW-Ql SW-12 Mitchell Brook 

SW-03 6.6 1.85 SW=-07 SW-10 1.9 SW-Ol 
o 2.8 j SW-<li 

NOT!!.-S: 
o 

1. ~-=1yti~ ~ 1: pr==ct=l m A.;pcnClX 1.1. 

2. If:U =mDlc detec....ion Hmit: A~ the ~rne_ .;; ~in~ir. tiFJ'F.a:tiniii Hiii'iiit ioii n ......._ .....ri
• - ---- --- -- --- ---. - --'"e'"'- ------ --...... .t"._."L~. 

3. Frcqu~,cy of dctw,lon is the numt-ef of Uifiipie: with positive value;. YOSltiV~ vaiue; inC!Ufle appro7.im.ated value: and :pproY;~_red values less t~4~ 
=rnpi~ det~~on limit!. Number of =.mpl= i.llc.:uac au L~~yZ~ sample-s for wJ"i.ieii ~.aiy1ica! ve..luc: were reportcO; urJe;; th~ SAmpl~ v!!iu~ wu ~j==t~~

II n-____A_ Ai.. __~_._. ..,. 

~. ::: =1': ;::z~'~;~~m;:;~...~;:::=-;::c: ~:~~:-;:v:~::e-::;~n;4:~~~:;;~:~~:~~:!:~~rO)[imatoo v&111~ l~ than !awple dete.;-tion limits 

.. The Wc.uiatad A'VF:7iUiP.. ~ii uri=:ii.t...WO than th.. ffiiiiT~ft'ilii_ "iil1 .._ --- ---------- -'-"-e- - e---- -- -- ----.... "' ....__. 
NA = Not p.--!lpIicah!e 

J =Quantit=:ion 1: tlppro-~~~~ due to iimit3tioru; id~ntifi9<:i durwg !abormorJ L"uuysi: or d&ta validation. 

- ~_'".:!ytc wa: not detcct5d in ;;unplei;; 


METCAL.F &- EDDY 

http:SUMlviA.RY


SUr~1r~1ARY OF CHb!y!!Ci\LS DE .i-beTED Ir~ Sl-JRF"A..CE W"A~TER, SEP'TErvlBEPJOCTOBER 1991 (1) 

10 
10 

lexJ 
so 

0.050 

13 
12 

is 20 
26 46 
13 57 

133 
47 

2 
2 

"2 
6 7 

13 17 
7 

14 26 
13 38 
73 

2 
2 

2 
6 

10 
O.S 

NA 
riA 
NA 
1.0 

OF 

i 7 
4 i 7 

o i 7 
o ! 7 

o i 7 

3 17 
S ! 7 
7 ! 7 
7 i 7 
7 ! 7 
o i 7 

! 7 
i 7 

2 i 7 
17 

7 i 7 
o ! 7 

4 i 7 
6 i 7 
7 i 7 
7 i 7 
7 ! 7 
o i 7 
:3 ! 7 
2 i 7 
3 ! 7 
6 i 7 
o ! 7 

17 
7 i 7 
7 i 7 
7 ! 7 
7 i 7 
7 17 
2 ! 4. 

NOTES: 

2 J 5W-:)5 o 6 	 o o SW-OS SiiUg=t-UC!t;:t4.6 • 
5.9 3 J 14 SW=03 4.5 • 2 J SW-!2 	 SW-{)3 s.ugatucU:t 

130 272 J SW-12 o SW-12 Mitchell Srock 
5 J S\V=10 o 

o 	 0.002 J SW-10 o J 

13:J i21 J 331 J SW=04 o 573 J 5W-ol SW-{)! Ur....""=! t.";.b. 
l!OC() 382 J 1,325 J SW-oS 1.600 292 5,000 J SW-fJ7 6.16=J J SW-iO 1.360 J SW-Ol SW-iO U~~--ed brook 
5:200 4;Q10 6;740 SW-QS 5~200 3~6S-3 !O~OOO SW-12 9~ 110 SW=10 2.500 SW""()1 sw-12 r.iitchell Brook 
i;iOO 1;460 2;075 5W-05 ;700 1.210 J 3 i 260 SW-i2 2~C-60 SW-!o 975 SW-01 

11.000 	 12.500 SW=08 .000 10.800 lS.Soo SW-12 9i 545 SW-!O 4,620 SW-ol 
! 6 .1Cx; () ! {) 

25.0 	 i 6 15 2a.! SW-o-7 
0.57 	 5W-:)S o 6 o I o 


9.. 1 13.. 2 13 SW~i2 5W-10 

5.6 11.6 o ! 6 () i SW-~ Saugar.u:b:t 
270 42.3 470 sw-os 4 I 6 220 iO.2 70S SW-12 ! SW-iO I i55 SW=Oi SW-Hi Un .. .amcd brook 

9.1 1i.9 J SW-:)9 \) 

190 132 J 620 5W-03 o 6 o o 
530 241 J 997 S\V=03 6 890 .950 3. iOtJ SW=12 3.325 * SW-I0 SW-Ql 

59 t"'):; 4!390 7.170 J SW-ll 6 5.200 ,790 9 t 830 SW-12 9.530 • S\V=iO 2.530 SW-:J1 sw-i2 ~...itchcll Brook 
1~480 1~700 1~220 3~120 SW-12 2.430 SW-I0 904 SW=OI 5W-12 r.iitchell Brook 

li i 400 6 6 14;C-:;-O 10;600 20;200 SW-i2 10,90'3 SW-IO 
1.000 3.810 	 o 

7.7 8.S 13.2 SW-QS 4 	 6 9.8 4.0 25.2 SW-i2 22.7 S\V-IO o sw-i2 Mitchell Brook 
7.0 13.1 13.5 SW-QS o 	 (5 o 
12 9.8 29.8 5W-05 o i 6 	 o o i 

300 	 136 547 g\V=03 2Cxj 9.4 690 S\V=12 1;295 S\I./=iO 102 
IS 36.6 J SW-CJ9 o sw-~ l\iitchc.ll Brook 

10.2 J {) ! 6 	 o 
5.3 	 4.9 j 7.2 J SW-02 6 6 4.5 3.2 j 5.4 j SW=12 3.4 J S\I./=iO 9.9 1 SW-<il 
20 16 2S SW-o! 6 i 6 20 14 J 3iL4 SW-12 31 SW-iO 10 sw-:n SW-12 Mitchell Brook 

0.2 S.7 6.5 SW=05 5.9 5.3 7.0 SW-12 5.9 SW-iO 4.4 S\V={)1 sw-12 r..iitchell Brock 
120 91 170 SW-oS 6 6 100 222 SW-i2 146 SW-iO 50 SW--Ol SW~12 ~iitch~ii Brc-~k 

9.0 7.7 10.2 SW-02 6 	 6 9.0 8.6 9.5 SW=i3 8.4 SW-iO S 5W-01 
0.82 	 1-1 1.2 J sw~~s Q,iO i.1 SW-i2 0.9 J !iW-tO o 

METCALF &: (OOY 

http:l\iitchc.ll


T.ARLE 19 

......x;:...·U;( 

!..OCA110N 

OF ~JUT.-:MI:;IIC 


I:I£!'ECTION (l) A .. 


10 

10 

250 

250 

CLIO 
o.S() 

92 

69 


11 

66 

35 

92 

69 


76 

II 

o.s 
riA 
NA 

NA 

14 

14 
o i 4 
o 14 

14 
14 

4. 14 
4 i 4. 
4 i 4 
4 14 
4. 	 14 
.; 	 i 4: 
o 14 
4 14 
o 14 

4. 14 
4 i 4
4 	 /4 
4 	 i 4 
4 	 14 
4 	 i 4 
o i 4
4 i 4 
o i 4 

4 	 i 4 
4. i 4 
4 i 4 
4 14 
2 i 2 

4.2 + 2 J 5W-05 

O.C:4 
0.19 

!IO 
660 

3 j ofJl'j 
1.4::=; 
9l'S~ 

S7a 

iSO 

9S 
430 

3.700 
1.3C=) 

11~OOfJ 
910 

130 

6.0 
15 

6.2 
300 

13 

• 
• 

0.00 
0.01 

J 
J 

SW-l1 
SW=ii 

lOS 
Wi! 

3.03:; 
1~2S0 
9;290 

6i2 

140 
136tJ 

4.0..50 
1~S10 

iO,ioo 
i.G-~ 

SW4. 
SW-{}5 
SW-l1 
SW-l1 
SW--11 
SW-ii 

62.5 1 195 SW--05 

89.2 
82.1 

3.270 
1~240 

10,7C-J 
701 

J 
lCt2 
702 1 

4~210 
11 460 

11.300 
1.130 

8\\:"...06 
SW~5 
SW-ll 
SW-ll 
SW=11 
SW-l1 

56.0 172 SW-11 

S.O 
13 

6.0 
90 

12.5 

7.0 
16 

6.5 
9-00 
13.2 

SW-l1 
SW-l1 
5W-06 
SW-04
S\V={)S 

2 	13 

o 13 
i 3 
1 "3 

o i"3 
o 1"3 

3 	 i '3 
3 	 i:3 
:3 	 i '3 
'3 	 ! '3 
3 i '3 
3 i 3 

13 

;) 	 i 3 

'3 i '3 
:3 i '3 
3 i 3 
3 1'3 
'3 i '3 
3 	 / 3 
o i 3 
3 	 i '3 

! 3 

'3 	 i '3 
3 i 3 
:; I '3 
3 i '3 

5Jj J 9 J SW=12 

4.0 
4.3 

* 
.;. 

2 J 
:3 J 

5W-12 
SW=12 

740 
j20lJ 
,2e-) 
~700 
680 

120 

120 
620 

3,500 
.200 

110 
9.6 

4.5 
13 

6.0 

280 
2,g10 
L070 
!~O!O 

472 

53.4 

114 
232 

3,160 
1.100 

10:100 
603 

3.3 
11 

5.4 
80 

J 

J 

17.9 

1.105 
3j 560 
1.335 
9,330 

SS9 

173 

126 
940 

3,770 
1.325 

11:SC-J 
999 

5.7 
15 

0.4 
90 

J 

SW-i2 
SW=12 
SW-12 
SW-!2 
S~-i2 

SW~12 

SW--Q9 
SW-12 
5W-12 
SW-12 
SW~7 
SW-12 

5W-fJ7 

SW~!2 

SW-12 
5\\'-12 
SW=12 

o 

o j 

{) 

i 
! 
i 

{} ! 

6 	 J SW-I0 

160 SW-iO 
6,500 5W-I0 
8~iiO SVV-iO 

2,3S() 
2S~2 
90S 

SW-I0 
SW"-IO 
SW=iO 

3:660 
7;850 
2.080 
7.49cJ 
2l'14-:; 
24.7 
789 

14.9 

J SW-10 
SVV-iO 
SVV=10 
SW-IO 
SW-I0 
SVV-iO 
SW=10 
SW-10 

29 
6.4 
130 

SW-I0 
SW-I0 
SW-10 

SW-12 

SW-12 

SW-12 


SW-ll 

SV/=ll 


sW-iO 
SW-I0 
SW-iO 
SV/=10 
SW-l1 
SW-l0 
5W-I0 
SW=iO 
SW--iO 

SW-C=9 
SW-I0 
5W-I0 
S\V=10 
SW-4J7 
SW-Ui 
SW-I0 
SW=10 
SW-07 

SW-I0 

SW-04 
sw--os 

r..iitchell Brook 

S&ug=t'..Icket 
Saug&t-yci<1t 

U--~~cd brook 

Unniitffied b~vk 


U~_~-~c:d brook 


un......amed brock 

Saugatuckct 
Saugatucr.et 
Saugamci<..;;,t 

NOTE.!: 

http:Saugatucr.et


SU~lrYf ...c.~y OF Cli~?Yl!C ..A..LS DETECTED li~ StJP~ACE W.4.TER, .A'p!(IT. 1992 (1) 

ML-fL'"4trM 

10 

23 

22 
67 
82 

3 

23 
28 
22 55 
34 67 

0.50 

riA 
NA 

1.0 

;LA_NGE C;..........~._l' ~~~cr
•. _~-.-~.~....._I_"I~-E'!EcnON u-:...~ (ll. OF 
~!CTION (3) 

5 4.2 * J o 3 	 SW-J4, 

:; 5 500 636 J S61 J sw- 2 3 920 1;300 1;310 SW---07 Mitchell Brook 
.5 :; 3,700 3.240 4,690 SW- :; :; 3~500 2.870 4.26tj SW=i2 SW=ll Seyg!lt'~c1tet 
5 j 5 i,300 1!210 1,590 SW-l1 3 1.300 i.050 1.5C:O SW-12 Se.ugat"uCk-F.t 
5 i 5 8~SOO 8~2SS 9,79-::1 SW-H 3 3 8~lS0 lO,~"X) SW-12 SW-12 AA.itcliell B:rc-ok 
5 i 5 860 624 1. 19-:> SW-11 3 910 5;':: 1;320 SW-12 SW-12 

! 5 10 SW=11 ! 3 14 
2 j 5 S.8 8.6 j 2 j 3 11 12.6 J 1S.7 j S\V=12 
o i S i 3 2.1 3.2 SW-i2 SW-i2 
5 5 140 20,,0 237 SW-il 3 ! 3 140 51.1 212 SW-12 SW-ll 

S 310 866 SW-oS 2 790 I~050 1!170 SW-fJ7 SW....(J7 
5 4;lC-:) 3;510 5,050 SW-ll 2 3 3~200 3~300 4~570 SW-12 SW-ll Saugatuckct 

:; 1.400 1.250 1.640 5\11-11 :; :; i,3C{) Ii 100 1.540 SW-i2 SW-li Saugmucket 
5 5 10,000 9.380 10.500 S\V=06 :3 3 11.(X)() 9.070 12.500 SW=12 SW=12 r.iitch~il Bro.:;k 
5 5 980 729 SW-ii :3 :3 970 654 1!3S0 SW-i2 SW-i2 
5 5 140 20.2 5W-l1 3 3 140 52.8 207 SW-12 5W-l1 Saug:.tuckct 

5 10 31.3 J 	 SW---JS SaugarrJcket 

5 I 5 0.32 0.640 S\V=C6 2 3 	 0.460 SW-12 SW-:;-6 
5 5 6.2 5.4 SW-l1 3 3 5.0 4.5 5.7 SW=ll Saugatucket 
s s 15 13 18 SW-11 3 3 11 17 SW-12 SW-l1 Saugatuck:{ 
5 5 6.08 5W-ll 3 6.0 6.25 5\\1-12 5\11-12 N!...iichcll Brook 
5 5 74 98 SW-ll 3 3 95 74 SW-12 
5 5 ! 1 10.21 11.45 SW-l1 3 3 11 10.42 11.38 Se.ugiit'ucket 
2 2 1.3 1.1 1.5 SW-02 2 2 1.4 LO J 1.7 .! .sW-12 SW-12 Mitchell Brook 

NOTES: 
1. p.n.;Uyti~i raAta ii p~ted iii .A...p:--nAix D. 
2: If ali ;ampi~ d~~Jon Hmi~ arc the ;arn~. ~ ;ingi~ d~~tion limit i; presented. 
3. Frequency of det~-tion is the number of u;mples with F-~sitive values. Positive v:lues l.iiclude =pproxim:.ted value: ="WJ.C IlppToxiIrulIca values less t.h.:w 

:ample detection l1DllUi. r..JUmbef of sample: lIlcludc all IL.rII.=.1r-=! =mples for which L~..;lytical values were reported; urJcs; th~ sampie value was rc;~~~. 
4. 	Pre=nra the mi.-.imum aIle] maximum value; for positive aetectior'!.S. Appro~imAf5a:i vaiU5-& !!.!!.d appro~imA:g...:i v;ju~s ies ui...um sample det~Jon Hml:~ 

!b~ aia..J ~!clud9j. A ;ingl~ con~!tr~ion is pr~ted when only one ?Jsitive detection C~UITed. 
• The calcuia!ed average is g!'~!' ttUi.U the ~uw value. 

NA =:; Nci flo.-rrli=b!: 

j = G...~~tit.ation i; GpprQ~:--·- due to limitetione ig~!tified durmg laboratory analysis or rt;at;a valirtJiition. 

~ A.r-;aiyt~ was !lot detEd5G in SAmples. 


http:IL.rII.=.1r


T..ARLE 21 SU-;:lYiMARY OF C&"1!MIC.Ai_~ DETECTED fr~ SURFACE WATER, MAY 1992 (1) 

WATER BODY 

FREQUENCY RA~GEOF 

DETECTION LI';'V":ITS OF OF .£,Ji,! ! !1N:~TiC CONCENTR-AT!ONS (3) 
r..-:INIMUM MAA!MUM Dl=p'crION (i) 

U'V""Eil_ALL 
DETECTION (2) AVEP~GE 	 LOCATION LOCATION MA.'X. LCoC. 

le=J 7 7 153 SW-IS 4 4. 132 1, i4iJ sW-i6 SW--16 Mitcheil BrcR:;k 
10 10 7 7 980 1j 640 SW=06 4 i 4 3.600 403 6,760 Mitcliell Brc-ok 
20 20 7 7 4.2(=; 3,231; 5,950 lW-ii .; i 4 4.*).J 2.990 6.330 5\11-12 5W-12 Mitchell Brock 

'720 	 7 , 1!4-~ 1~ 1 10 1~920 SW-l! 4 4 1~5Cl[) l"l(=J 2.170 SW=12 Mit~l":l; Brook 
7 7 5,600 7~040 10~8w SW-ii 9,700 7,905 12,S(xJ SW-12 SW=12 Mitchci1 Brook 
7 i 7 4J) 9~9 SW=ll 4 4 14 Ca2 17.4 SW-12 ~W-j2 ~1ird,.,ji B....-.. k 

2 :2 2 I 7 1.3 2.1 2.1 3 4 SW-T: E.ftti"i.ell !!i'c-;;k 
2 2 SW-i5 SW-16 E.flj..i.ell Brock 7 i 4 1.7 

7 200 21.2 373 SV/-ii 300 58.65 sw~ M:itch~ Brook 
2 7 7 4.5 SW=18 4 i 4 6.3 3.2 12.1 SW-16 SW--16 Mit"i..,jj Brc-jk 

lex; 7 7 190 120 348 SW=18 4 4 104 437 SW-16 SW-16 Mitchell BrcR:;k 
10 10 5 i 460 356 SW-il 3 4 970 662 1,710 SW-12 SW-i2 Mitchell Brook 
20 20 7 7 4.300 3~46-:J 6,050 SW-ll 4 4 2~950 6.311} S\V=12 i'.iitc.h~ Brook 
20 20 7 7 1;12Q i.9iO SW-il 1~060 2~ 130 SW-12 SW~12 Mitch.,jj Brook 

300 o 7 	 4 6 i 900 13~OOO SW-12 SW-12 Mitchell Brc-:;k 
7 3.5 5.0 	 g.5 16.9 SW-12 SW-12 Mi ... i.ell Brc-.lk 
7 CUil! r..-iitch.ell Brock 

7 7 170 19.0 369 SW-li 260 54.2 417 S\V.... 12 Mitchell Brook 
0.1 0.1 	 o 7 4 0.07 0.11S J Mitch.,jj Brc-;;k 

Hi o 7 4 61 2S J 210 ! 5W-07 SW-07 Mitchell Brc-:;k 
0.0300 0.0300 6 7 0.36 0.070eJ 1.43 'Sw-l1 1.2 0.033 3.53 SW-i2 SW-12 Mitchell Brook 

."7NA 7 7 16 12 23 SW-l1 JI 12 25 S\V=12 SW=12 Mitchell Brook 
NA 7 7 5.8 SW=11 4 4 6.1 S.72 c.27 SW-12 SW-ll ~AUgatuCket 

7 i 7 112 SW-ll 95 58 141 SW-12 SW-i2 Mitchell Brook 
NA 7 7 9.3 8.93 10.21 SW-J2 4 4 9.6 8.93 9.97 

NOTE-S: 

J =~-uantitation is appro~i ...._" due to li.mitatioli! identified ciurinA i!!hor~ri' a..-,aly;is or <'",t.. v;1iti".'on. 
=-- Aiiiii"h,"'tp Y;"iiiii "fit rirtr..'"!t...-i iii ii.iiiinn.I-._ 	 - -.

'--J- ..... - -_.. ---- - --ra_. 

http:C&"1!MIC.Ai


T.LA.BLE 1991 (1) 

10 4.8 8 J SD-OS o o o SL~J8 Scugaruct~ 

6 10 2 6 16 10 J 67 J SO=OS 2 6 7 J 5D=07 o SO-()! Saugatuckct 

7 J 5.4 9 J o o SD-OS S3ugatuckct 
I Q 4,3 5 J sn-os o 6 SD~8 Saugat'yck-Et 

10 i 6 5.0 o o SL."l-08 SilUg!.t"UCket 

1!4:):J i 6 220 J o 6 o 5D-08 S=g:tuckct500 " 

820 1,400 520 * 330 1 o SD-~S Saugatucket 

820 i j 400 6 280 J o 6 o SLJ=Oi Seyga.:-.Jc~ 510 • 

1.400 180 j 5);--03 o SD--uS Sa.ugct'"uciLrt 

820 1~400 i 6 130 J SD=08 o 6 o Sc-j8 Saug:ru~
490 • 
820 1:400 130 J o (} SD-:)! Saug:h:ck::t490 • 
820 i j 400 490 ;;; 140 J o 6 o 5D=05 Saygar.Jck~ 


820 1.400 o o o SD-06 S!.ugat"uciLrt 


749 6.280 SD=CS 6 6 3,300 1.360 3.210 SD-I0 6,050 5D-ol sc~JS Saugmtu~2.26 10.f-4- 6 
780 1!600 6 5 4,400 2.7S:; 6.491) SD=--07 f 113 j OOO SD~10 I 7.53-0 51:-10 UnniiiTricd brook 

LS! i i.03 4 i 6 
1.58 7.09 6 ! 6 

547 1:270 SI:-:l3 3 i 6 3S:J 339 921 i 1,f.J70 i 37i SI;"-"J3 Saugar~cltct 

3 i 5 Ij040 5C-~S 470 SI:-14 597 SD-10 ! 1,1(=; SL}={j1 Unn;.m9d triD= 
3 i 6 5D-I0 ! 47.1 SI:-~1 5C-(J6 Saui=ut':k-FJ'4.98 11.52 i 6 iiS 
3 ! {; i70 191 S~14 415 I SI:-~l Unniiift'iied ir:b.9.50 9E.91 96 191 
2 6 0.52 1. i SD-07 2.0 5D.... 10 o ! 51:-:)5 Saugat-..:cGt 

6 12 
0.47 1.46 :; 0.97 0.79 2.1 

12 7.0 22.2 SO-13 64.6 SD-I0 i 13.6 50=10 Ull!.,a.m~ brc-jAt 
0.59 L3 50-14 1.2 SD-I0 SD-(:4 S!.ugat'dcket0.23 0.39 5 0.78 0.40 2.0 

0.45 2.76 3 3.9 1.9 J g.7 SD-C~ 3 6 2.1 2.5 3.6 o 4.4 5D-ol SD-04 Saug:t-uct.ct 
0.45 1.58 :3 6 2.2 3.4 1 4.2 SD-oS o o o 5D-05 Saug:tuckct 
0.6S o 6 6 2.2 4.2 5D-14 3.3 SD=Ol SD~14 r...iitchell Brook 

5.1 10,9 SD-06 :; 8.6 5.2 5D-14 7.4- SD-IO 10.g SD-Ql 
3.55 6 110 13.5 193 SD~6 36.3 84.0 SD~13 Li50 J SD-I0 74.4 50-01 
2.36 5 3.5 9.S SD-oS 6 6 2.2 1.4 j 3.0 SO-14 3.0 SD-I0 4,1 SD-~S 5augat-..:ckct 
LS5 0,55 2~ i J o o SD=05 Sa!!gatuc~lt 

0.45 1.18 5 7.7 4.1 14.2 8D=05 SC..... i3 15.2 SO-tO 10.! so--ol SD-I0 UWl!.Wed bfC~k 
0.68 3.15 ! 6 14 20.5 16 17.3 30.6 SD--13 235 5D=10 25.2 5C--Ol 5D-I0 U .... ·-cd breek 

0.04 0.07 6 15.0 129.0 6 i 6 19 3.70 34.0 50-(}7 2S.Cx; SD-I0 SD=01 SO·....06 Saugatuckct 

5.5 1.0 14.7 5D=03 6 6 7.0 51:-13 4.7 SD-I0 i 2.8 80=03 Saygat'~.e~~ 

6 56 33.6 74.1 67 54.! 80.5 5D=12 53.2 5D=10 68.1 50--01 

NA 6 25.9 66.3 SD-()3 6 6 29 15.6 45.9 SO-13 46.7 SD-tO 31.9 SD-Jl 


NA 6 4.1 0.4 i IJ) SD-!)4 o 3.6 5D-14 10.4 SD-tO 2.9 S])-:)4 Saug~..:ckct 

NA 6 1.7 0.3 2.9 S.6 13.8 5D-13 :3 SD-I0 6.6 sn--Ql SD-13 ~iitth~H Brc--Jk 
NA 72 37.7 95 SD-o-2 6 79 57.3 97 5D=12 67.7 5D=10 56.9 SO-o1 SD-12 Mitchell Bn::vk 
NA 6 6 22 3.8 48.5 6 6 14 1.6 26.5 8D-13 SD-tO 33.5 SD-=-()1 

SD-12 Mitchell Bi'c-~k 

l"~OTE5: 

2. Frequen~y of det~~on is L'le nYmt~ of ~mple! with positive v=1ues. Positive value! include approximated value! and !.ppro~irn~ted valu~ i~ tr...." 
:ample detec"'JOJi liwita. r~uwbei' of iUiinipie: include :ill &n&1y-'.d:d sample: for which :..n.:ly1ic:1 value: were reponed! urJcsi the sample valuewai reject~1. 

3. rrc=b; the -;~;...u= and maximum v=luc: fer pc;itiv~ d~~el"';. .A;pro_:_..--..I v!!luC!! ~'"!'d ~ppre-;- ..-cd v!!luC!! lcss t.1..8.."l. sample detection limit;; 
a..--e a!&o.j inclug~; A ;ingi~ c..jn~:!trAtion 1; P!eiF....nted when only one l=-:?iitive det~J.on c~Yrr~:i. . 

" The ec1eu1~tr...-t !.verage !i greater th!..ii the muimum v:.!uc. 
NA ~ Net ,,4.pplic:ble 
j =QUL-"lutanon is &ppro~~~·Y- due to iimimtiord idcnilii~ during ia..~Qratory ar..:1ysis or data validation. 
= }\..!·"i~iyt~ wa; newt d~~~ bl sampie;. 

http:det~J.on
http:Saug:t-uct.ct
http:Seyga.:-.Jc


SU-:lVi~lARY OF CHi=:r.1ICALS DETECTED:rr~ SEDll-"lENT, SEriE}"'1BER 1991 (1) 

o i 7 	 8D-127.2 • 
i 7 7.9 '" o () 8!:-~j ~ugitiiCket 
i 7 tt6 ; J o o o SO-oS SeU;!wekei 

3 	 f 7 42 J 21S J S!:-~S :2 6 73 50-:-9 o (; SD-JS =V;:tuck:t 
! 7 12 28 J S~-jS 6 16 S&.~7 o \) 50....J7 Miicl=ll B:-cot: 

o 	! 7 o is o SD= 10 Umwncd breek 
! 7 5.3 4, I 2 is 5.3 2 I 3 J SD-14 o Sg~; ~Ui~n;cket 

o i 7 	 SD-IS SD-l§ Mit!;i:~ll ~rc~7.3 • 
i 7 o 8D-o; ~Yiet"~ket 

4) 	 ! 7 3 6 140 .. 31 j o 3D-:-9 Mitchell cree:: 
i 7 3 is j,5(i .. 35 j NA o 50= i 5 :"iitcheii B:cc:: 

o i 7 	 is 330 NA o ~~ ;"1i:.ebeii ii~ 

2.. 1 3.7 o Ii 	 O.S SD-I0 SD-10 U!!!W!!e...j br-:-:-.k 
4.0 1.1 () !.; 2 6 2.S 1.6 ; ~.; J SD"""\..~ O.OS 33:-10 o SO"""\.."\9 Miteeeu B~ 
';,0 7.1 o ! 4 6 3.6 S.2 50-:'; o SD-:19 Mitchell Brook 
4.0 7.1 {} ! 4 o is 0.90 j 50-10 o 50-10 U-·...:d brook 

aLa 37 o I ~ o is 2.6 j 8);-=10 o 50.... 10 U-·...cd brock 
4.0 7.1 o ! 4 o is 	 O,~l J ~i}=lQ o 5D=10 U......--cd brook 
4.0 7.1 (I ! 4 o 	 1.3 S1)-10 SD=10 U~-~c4 brook 
2.1 3.7 (I i 4 () 	 0.13 80-10 Sg~10 Unn.=m€4 h~ 

3.1 12.0; iii 3~aoo l,2CG i~42U SI;-:-S 4,400 1;660 c;UiO SD=i~ 4;000 SI;-j,Q i~65C SL~i SL-Ji U-·-ed t....". 
1.4 ".Vi i ! 7 5:cuu l:u.:U ii~400 s:r;.'=OC 7,300 ;iQ1C 14;600 ~P={t! ~.~ SD-iQ iC,,~ SD=Ci S1;'=iu U~~~~~ ':,...~ 
4 ..S ii.3 i i 7 910 350 j 1;"ifJ(j I ~~~ ,;0 ~ j49 3~ tJ23 ~D-iQ 7;1 l ~IH)1 ~~~ ~~~~ 
c..2 1;.93 7 ! 7 ~61 1.3ro S~~ 700 933 8D-07 ;14S ~D-lO SD~ ~iii;~~ 
3.1 22.22 2 i '7 59.6 63.2 SC-?; SD-T! 	 SI>-Tt Mi~heu B~ 

51.8 	 .; i 7 III SD~ SD-I0 TIS 
6jj Q 1'7 62.1 ! SD-I0 o 5D-I0 U!!fW!!e-d. br-:-:-t 

0.75 :3 ! 7 0047 OA3 1.2 SD-J5 0.44 0.35 0.7 50-:'; 4.0 50-10 1.2 SD-Ql SD-I0 Um:wned brook 
0.7; 7 ! 7 13 3.1 30.5 SD-j4 17 9_3 25.6 SD-13 4O.S 50-lO 21.5 SD-Jl SD-10 U:m:.mcd brook 

0.24 0.56 ! 7 0.56 2.3 SD~J4 	 1.2 SD-j4 S:ug:tuckct 
0.72 	 1.7 o ! i o SI;~ i 3 :"iitcheii Brook 

1.9 ~.S iLi 11-4 8D"""'\..'16 o 	 o 8D=01 ~O=Q6 &US;mckc:" 	 i 7
lA 3.4 4 i 7 2.9 1.9 8D-05 2.3 2.0 8D-13 5.7 	 SD-Ol SD-05 ~Ui~tuc~ 
1.0 2.3 Q i 7 o 	 SO.l 8D-I0 SD-I0 U!!!!i.f!ied boc-:ok 

('-24 	 Q,75 '7 1'7 9.; 4.3 ; :U.2 1 SD-J3 3.5 Xi.7 1 50-13 2~3A SO-10 12.2 Sr-Jl So-10 U::=.mcd ~;;.:.:: 
Ll 7 ! 7 fJ7 20A 1!J7 50~JS 41.1 222 SO-J: 530 5~-10 113 SC-Jl ~-10 U==m:d~ 

3.4 5D~10 	 7.3 SL~1 5D=05 SaU5:tucbt3.51 	 9.0 2 i i c.9 12.5 
0.24 	 1.5 3 i i 0.46 0.37 o Ii ~D--{)5 ~.~~~~~~ 
O.~ O.se o i 7 2 6 0.22 0.37 O.T! SD-l~ Mi~t~ll ~~ 
o:n 1.95 7 i 7 	 17.7 8D-05 5 6 7.7 6.0 11.5 SD-13 12.4 8D-I0 8n-(;1 S:o-(;§ Si.Yiit"~ket 

1.4 3.4 2 i 7 5D-QS :2 6 33.6 ~3.; 1 SD-iS 	 33.7 8D-01 5D-I0 U!!!W!!ed brc-:-k 

17 o ! 7 	 I5() 50-12 o 

NA ., 17 5.6 1.5 9.3 50=03 7.6 50-13 6.Q 50-10 4..7 SO-Ji SD-J3 S&ug=~k:i 
NA i i 7 57 43.2 68.9 ~D~'l4 6 6 53.3 S1.i 5D... 12 52.3 62.9 SD-Jl 5D-12 Nntchcli Brook 
NA 7 i 7 43 31.0 SD-l1 6 6 32 18.2 .;6,6 ~D=G'9 47,; 37,2 SD=OI SD= i 1 S&US:r.x:ct 

riA '7 ! 7 4.0 o 11.6 SD-j!i 6 6 1.1 3.2 SD-13 7.! 50-10 7.S SD-ol SD-C-4 Saug!ti!el:et 
NA 7 17 1.7 0.1 4.2 SD-05 6 6 7_0 12.9 50-14 0.9 50-10 1.5 5D-J1 50-14 Mitchell Brook 
NA 7 ! 7 71 31.1 51)=06 6 Y-7.3 8D=12 M.O SO~IO 51.2 5:O=Cl 5D= 12 :"iitcheli Breck 
NA. 7 ! 7 23 5 ~ .. :2 2.2 "Z¥,1 2:7_4 SD~Hl 39.S su=Qt sD=C4 So=ug.;;t"~kelsn.J'~~ 

"01::.5: 
1.. A=lr.ic:i G;~ i; pL~ m A;;=~'t D . 

... _____ ~ -"_ .. __ • .... a .. • ... _ _ _..,._~_~ 

~. ::=;1= 1.i:U;~;~~~"~-:-':;::;.:~;l:~~l:~~f:~i!;~:::~~pi~i~;;~~~~~:,,~;:t;:1~:i:::~.:~';:=..:=::.~:r::;~-::'~;i:~~:e1~=:i~~-:cd. 
~. ~:.. :'1;~l-~~~~I"'i~~€~~~-:-;:';:~~ ~~~;~::~"~~::~;::':~""iti:';':~~C~~""~;:'1"roxim:.:cd val...... Ie;; than o=mp!€ d<>=tiOQ limit. 

• 	 1~ C~lCiU~~ iVe~e !i g~te! t!wi tl!e maximum value. 

;- Q;.w.t!u.t!= i .. :.pproxim:.'" due: iD 1imiu.uccs i~tifie;:i 4lir'wg !"i;.:;fiiwlY ~!y.ii or ~u. nE~t!oo. 

it ~ .~!! =mpl: value: were rejected. - 
- .~...:=ir..: 'II:: DO( ~tcd in =mpie:. 




T..ARLE 24 SlJ-:'vi~i~~RY OF CHE~lICAL~ DETECTED Ir--~ SEDIr~1Er-IT , ~f..4.Y 1992 (1) 

WATER BODY 

RA~GEOF It,A.NGE OF 
OVEPJaLLCONCENTRATiONS (3) 


CHEM'IC.4..L r"iiNIr.iU~i MJ..J(I~UM DETECTION (2) A'V'ERAGh LOCAT!Ot..J DETECTION (2) 

DETECTION LIr.fiTS 
 CONCENTR..ATIONS (3) 	 OF 

r..iFo..Alr..iUl\.i LOCATiON LOCATiON ~iA]{~ LOC. 
=====*~~==~==~~~ 

SO-11 

500 7 !90 :; 64 J 8D--ll 
:350 500 7 180 " 57 J SO-ii o 4 

SO-Ii Saug=.t-.:ckct 
8D--11 Sayg~~~7 190 .;; 81 J SD-ll o 4 
SD~li350 500 7 	 39 J SD-l! o 

1.9 	 6 7 0.78 0.46 J 1.3 J SD-li .; 4- 0.51 J 0.73 1 SD-i2 SD-l1 
SD-l15.3 	 2! 7 2.2 L2 I 4.3 J SD-l1 O! 4 
SC--ll3.6 5.3 7 2.9 8.0 5D-ll o 4 

10.9 	 7 7 ljSCO 836 L~6::) SD-l1 4 4 2;100 SD=07 
Scugatuclr~1.1 	 1.9 7 7 7.7i).J ~il5 25,900 5D--05 .; 4 8.700 .985 12.400 8D-07 SIl·-OS 

SO-16 SD-l1 Sauget"ucket2.2 3.8 7 258 555 SIl-ll 	 210 176.5 242 
2.2 7 7 SD-17 4! 4 3!! 613 	 50--07 SD-:J7 Mitchell Brock 

SC--120.41 2 7 	 2.0 J 6.1 sn-os 
Saygetu~0.19 7 7 7.2 2.9 13.7 J 5D-05 4-! 4 9.2 6.2 11.5 5D=07 
SiiUg=U~0.19 	 7 0.20 0.25 0.79 SD-{~-6 0.25 0.27 0.42 SD-o-7 
Mitchell Brook SD-{)70.44 	 7 7 1.7 1. i 2.5 SD-18 4 4 1.9 1.35 2.5 

SD-{rl0.33 	 0.56 7 0.76 CL91 1.4 50--06 0.59 J 1.8 SD--OI 
SD=16 SD~18 Saug~~~~O.C"9 0.21 7 7 3.7 13.5 SD-iS 4 4 3.1 2.3 4.1 

SD--07 ~fitch~ii Hrc-:lk0.1 ! 0.19 7 i 110 22.6 200 SD-(}4 .; 4 110 57.8 241 	 SD-07 

2.2 3.8 7 1.8 4.7 8D-06 	 1.8 3.8 SD-12 
SD-i8 S8.uglU-.n:ket0.19 	 0.41 2 7 0.24 Q.43 0.58 SC-iS o 4 

SD=07 SD=()7 r.iitchdJ Brook0.22 0.38 7 1.9 3.4 J 50-{)5 i 4 3.2 6.4 
0.22 0.38 7 5.s 11.2 SD--~5 o .; 	 SD-05 

0.980 1.37 3 7 1.4 3.17 8D-05 2 7.7 4.36 25.6 5D-12 	 5D-12 

Li LS 50-16 SD-ii SaugatucketNA 7 7 2.4 1.3 5.6 SD-l1 L3 
." 5D-12 SO=12 r~iitch~H Brc"JkNA. 7 7 !! 50.5 78.3 SD-J4 4 4 80 76.05 85.5 

SD-l17 I 7 43 27.7 97.9 51)=11 4o! 4 2S 16.9 31.5 sn--C19 

NA 7 7 o o {} SD-l1 o 	 5D-12 5D-12 
SD=09 SD-OS SaugatucketNA 7! 7 14 0.7 33.2 	 4 i 4 6.8 

Saug;;rycket
I 7 	 64.6 95.8 5D--06 .; .; 91 95.7 SD-16 

1.5 3.4 SD-16 SD-l1 Saug;;rycio:etNA 	 ! 7 3.9 1.8 6.2 SD--l1 4 4 2.4 

r~OTES: 

:·g~~~~}~1~~i~~~fg:;;f~i~~=:~~E~:;~:;'~~~· 

NA =Not Fo.T'pllcable 

J = QU!..lititetion iii :pprox;m=c due to Iiinlttahoni identified during laboratoT'"j iY-~y;i; or data validation. 

- Aniilyte WI!; not d~~ in "",mp!e=. 




TARLE 25 Sl;'lvlrvl..t\RY OF C}4:E!vl!C~4.LS DETECTED Ir~ LE..4.CH..4.TE, J1J;-;1:. 1991 (1) 

WATER BODY 

P~~GEOF ~~QUENCY Fit.EQUENCY 
DETECTiON LIr.iITS (2) OF OF 

CHE~iiCAL 	 r.ffi".,JLl\riU~i !tri.AJa..~iUM DETECTION (:3) LOCATION DETECTION (3) CONCENTP_ATION LOCATION 

VOLATiLE ORGA~~ICS = (j!g/L) 
Toluene 5 :3 5 22 27 J 50 o LE-{)3 S:ugaluck:t 

s 3 5 2.2 * 2 J 2 J LE-03 LE-:J3 SaugatucGt 
5 4 J LE=Ci ~iitch~i Br~-Jk 

i j2=Dic.hioi'~..hme(tc':1li) 5 o LE-oi 
1, I-Dichlor~ 5 :; 2.2 " 2 1 2 J LE~J3 LE-Q3 Saugat"uck=t 
Chlcr~ 10 5 5 J o LE-:l3 S&ug:t-~ 

Vinyl Cbiori~ 10 o 4 J LE=01 r.iit~h~j Brook 
Ci!!-t.:>il Disnif!.:ie s 2.6 3 J LE-Q2 12 LE-ul 

SEr.irvOLAl-==-E ORGj...&~ICS (jig/I.) 

bie(2-~thyllieAjl)phtb=l= 10 5 so 230 J LE-06 o LE-Q6 


lQ 27 4 5 2 j 100 9;220 J LE={)"2 LE-Ol 
Iron 7 5 5 370.000 15~2{lO J 1.370.(=):; J LE-Q"2 133.(=:=3 J LE--u-2 Saugatucket 

7 28 s 5 21~OOO 10~OOO 59,000 LE-02 14,900 LE-o-2 Saugat"uc}:'..et 
~iagn€~ii!m 13 33 7;500 2;420 16;100 LE-02 5~610 LE-02 Saugatucket 
SaJdiuw 30 5 5 23.000 SjS60 55.400 9;300 J LE-J2 Sau!§:t-.lckct 

42 5 ! 5 16.Cx:xJ 2j (=:=J 44j iOtJ LE-{t2 3 j 620 Saug;lluckct 
4 o i 4 3.7 I.E"{}l !trtitcll~i Brook 
2 s s 22.2 2~120 328 J LE-<T2 S=.ugat"ueket 

~iillu= i S LE.....02 LE-!ii Mitchell Btook 
Ch.rcmium 2 7 o 5 23.9 

4 63 5.6 295 o LE-{t2 Sauga.t'uck..et 
Co~r 3 11 5 37.8 ! LE-QI Mitchell Brc-:;k 
L_~·~·li 2 :; 37 174 J LE~02 150 Saugatu.ck.ct 
Mi"iiganese 5 :; 8 . ..1lXJ 2 j 490 J 14 j !Cxj J LE=O-2 814 LE-02 Saugatuckct 
Nickel 4 2 5 5.3 4 J 13.6 LE-02 15.8 LE=Oi r~iitch~ii Brc-:ik 

2 3 2 5 18 22.2 65.2 LE-:i2 49.8 LE-02 Siiugatucket 
8 2 133 J LE-02 209 J LE-Ql Mitchell Brook260 • 

r.iETALS = FIT -TEii..ED (jiglI.) 
Iron 7 18 5 5 29 j OCAj 743 64.1CAj J 1;260 J LE-03 SaugZlt".Jcltct 
Calcium 7 28 5 5 16~OCxJ 4,5(10 4CSOO LE-OS 4 j 400 LE=CS Saygar"!Jck~ 

r..i3gn~iYm 13 33 s 5 4;SC·~ i;420 i i,SUO LE-QS 1~36-~ LE-oS Saugatucket 
s..=-jiuw 22 30 5 :5 16.000 i.C'9S 42.6().) LE-OS 11 ~6C(i Saugar.:cket 

42 ~51 5 5 7.200 1,(=:=J 26~700 LE=<l; 1.440 LE.....OS Saugatucket 
2 4 5 57 22.5 143 LE-oS 21.5 LE---DS Saugatucket 

2 -4 5 2.5 3.5 J LE-Q4 o LE-C4 Saugatucket 
9 5 5,!lAJ i84 J LE-33 SBugatuckct 

'WATER QU..A~rrY PA.RA.f\'-iETERS 
CYAnide (mglL) 2 2 5 19 36.i 41.7 LE--{J6 o Saug3t-.Jckct 
Tot:! Org~-Jc C~-bQn (mgI'L) LO 5 18 Us J 48 J LE-Q2 LE-02 Sauga.tuc..ic.,et 
5iochcm~ Oxyg~"'l D~mand (InglI.) 2.4 2 LE-02 o LE-Q2 S:u.:ger-ucketi5 '.5 51 
Hardneii (mg;L) NA 5 :; 99 35 214 LE=02 60 Saugatucket 
pH NA 5 5 6.5 6.2 7.1 LE-02 5.4 LE-02 SiiUgatuCKEt 
Specific Conducta...!~ (J.!_n1!'lo;icm) 5 s 750 ?<o i;SC(i LE-oS 100 LE-iJ5 Saugatucket 

NOTES: 

i~ p..;",dli}tica! dai& ii pi'~ in .AT~~ix D. 

2. If;li ;ample detwion limit; M'~ the same~ !. iLiigle detection lim..it ii presented. 
3. Frequency of dpl...~iO!i li the il.iliil!;er of =mple: wim positive vslue;. YOS1UVC v;dye; include appro,-imAtFii vaiue; and app:ro~imAtr...j va1u~ l~ L"'~~ ~rnplc detection iimits~ 

r~umbcr of sample: include all :n.:!r..cd ;a..'T.pl~ for which ~!;lytica1 vaiue; 'W9re r~-:irted~ unless the Viifiiple value Wiii fejec'"..ed. 
4. 	P~~t; m~ minimum ;nd m-"'~-um values for }:-:>iitive det...e.ctions. .A..ppro~ velucs and. approxim&rcc V:='Uc.:ti les; IJl8.ll :=mplc dctccnon 11mIt: lire :::0 lllCluacc. 

A single C-OnC-entrAtion i; pr~~t~,d. When or'!y on: po:itiv: detection occurrca. 
;I; The ca!cul=ed average !i greater t:i..Ui.~ the maximum value. 
NA = Net _A~ylicabi= 
J == G..~.,tiWjQn 1; appro:--~--~" due to Hmitatlor!.S identified duriJ,g iaboratorj analysis or datA validation. 
- Analyte WCi nc-t det~~ L., ;ampl~. 

METCALF &: EDDY 

http:fejec'"..ed
http:Sauga.tuc..ic
http:Saugatu.ck.ct
http:C}4:E!vl!C~4.LS


TABLE 26 SlJ1M1MARY Olf1 CHlE:M:ICALS 11ET:ECTED IIII' lL.EACIIATE" ,AP,IUL 1!l'!II2 i(1)i 

RII~NGE Olft lPREQUENCY l~t}INGE OF 
DETECT1[ONllLIM1I'I['S OF ARITHMIETIC C()INCENTRATIIONS 0) 

I 
 CHEM:ICAL :MIN1[MIJJM ,IIIX][MIUMI DETECTION (2) AVERA(I:E MI][NI:MU1M lMtAX[M.'IIMi

I::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::= 
I 

VOLATILE ()IRGANlICS ..' I(J~Lg(L) 
Eltbyllb:::II;!:llm'l~ 
T OI~BLI Xyll~:llll~~S: 

:II() 
H) 

3 
2 

l :l 
';) 

1.. 7 
] .. ';l l\I 

1 
2 

J 
~ 

1,2··])Jidtlll()]rol~llb4:~lu~(IA:lllBLI) 11() :I l:l 3.,7 '1' II lr 
ClhlIO(]Olrol:llh,BLII!~~ 10 :I ,I :I 4.0 '1' 2 lr 

W'ATER S~()lLUBlLE 'ORHANICS 
:NI[)IO~I~ 1)I:l)l:e:ltlld 

SEMI[VOL.ATn.E ORGANICS '(JLlI!:IL) 
NiiLJlIlhl~hJlllc~:llll=: 110 :1 l 3 0.. 77 0 .. 7 J OJI lr 
Dil:llbylilPbl]tuI111I1~1: 110 .:1 l 3 63 4 J III 

PEST1[C]DESl]PCHls: 
NOIli4~:D4::IA='(:I)I:cll 

lMETALS ... UNF1[]l•.TERED C,I.,!:lL) 
AlllIJ11lUi1l1111lt1l 21 """1",,,j, 

." 
,I. i 3 :1·110 2]11!.. 75: J 6:!3 

Iron 
CII1I,e:iilutll. 
MIII,,!:IOL,e:lliillJllli 
.SeJ~cljillullll 
lflollil:m;h:mu 

2:li 
2111 
22 
3,1, 
:82 

25 
::I·~~ 
:~;;li 
,1),7 

:I~94 

::I 
::I 
::I 
3 
3 

i 
i 
i 
/' 
I' 

3 
]I 
3 
:lI 
]I 

l40"O()O 
20"O()O 

l~i"I)~()O 
23 "I()OO 
l4,.()OO 

49,1100 
116,700 
S,710 

20,1100 
12,I()OO 

21113,O()i() 
:1~:I"O()O 

7,,2:1:1() 
24 ,,'i"()0 
15,200 

]r 

HIBlrhllltl II ~li ::I /' ]I l:IIO 97.4 J 293 J 
C:lllromilLlllll 3 ~li II /' ]I 2.. 6 4.1151 J 
Lj:~lId II 1 l :lI :~i .. O 10.5 .I 
M~IIlIlg:illlill~III~: II :lI I :lI 1,900 l,490 2,4]10 
M:'I:lrc'lIJry 
Zlillll(: I!i 

0.2 
III 

1 I 
1 l 

';Ii 
",.., 0.13 

16 .. lli 
0.2 
11.1 J 

IIIIET,IIILS ... Fll,TE],m:D I(J~LI!:IL) 
IJ['lclIOI 
C~BllcilUIllOI 
:I\lhll~illc=~!;iull[l 

2:1 
211 
22 

2~i, 
:l~·I, 
~li51 

:11 
';Ii 
:li 

:I 
';I 
:I 

20,I()OO 
20,I()OO 

6,:1100 

13,:liO(» 
17,IO()' 
5,730 

27"SI()O 
21 "IM)O 
7,,530 

,s:'(ldhlm 34 l~i7 ]I :I 25:,000 22,9(]O 27,,700 
POltllsls:iutm Il:2 119" ]I :I 15:,000 12,2()i() ]16,,]100 
HlirillltllL 1 .S 3 :I III :110.3 3,2.. ~$ 
:MiBLIlli!:IUlC=:i!~I: 1 3 l :I 1.,500 JI,410 1,,570 

·W'.ATER QUALITY lP'ARAM:ETERS 
CYIIlOLidl: Nol: DI:lbll(::IIc~d 
AlnmlloCl1clilii 1(111l1~:lL) O.O';l:I()O ';l: / ::I 1:1 5.. 06 2:1.751 
']["llltIiJI Orglllllillc: ClilrbmlL 1(ICIlI!:IL) 0,5 ';l: / 3 4ll 30.9 49 .. 9 
lBiioe:ll:lIl11lIuie:IBL.1 OIlIYl!:'I:IOI D4~~ll[lIIJIU~ 1(llllgI'L) Let ';l: l ::I 3.2 1.5 4 .. :1 J 
Hllll'dllll:lIIS: (mgll,)i N.A:I l 3 711 65 :~17 
IfIHN.A ]1 l 1 NA 6.5 

!~~!:~~:~::~!~~~:~.~~~:~~~~~~~~~~~~:~~~~~~~~:~:~.!;1~:~~~~~~~~~~~~~~::~~~~L............~~~~~~~~~...................... .........!~...L....~~..................................!~~~:~~~...................................~~~.~.~~............................ 

NOTES:: 
L ,1\,nlLllItil:lLlldh~tll iill Il'lrC:IIc:nll:ill iJCI Ajilljflcmdit,t][)l. DIII~il iJI IUJIIIIIllCUi(litl~C~cllfllr 4li1~I'C~ IlIlIlc<pI4::" Il.JE:··O:!i, ,c)lllll,c~c~tc:d: II'ICI tluc:c: 'C)()JlIIC:C:ultiv4: dll)lli. 

:I" III' ,ILlI IUIJCnIl14c: dc:lA:c:tiIlIJI liJrnilli· II~I'IC: th4:: lii~IIU:., II IliJCI,!~14: dc:tc:c:liillll, liJcctil ill 11'lmlll:llllc,el. 

:!.. lFr,c)cI1l4:lll<')' 4J,jf 4ll,cltc:I:lii,eUl iill tb'c:II1I,lmbc:,lr ':1.1' li~IJCnllllcil willci IJ~:!li~ti.1i"C: "lIhl'C~I:"PI:O:!lii'th"c: 'l'llullU:li iunl,dIl4ll,c: 1I1:~fll',ellliumllll:d 1/IIJluc:l1 IU~ld 1111~PI"""iJc[LI~IA:dl 


11'IIJluc:l1 14:illi tj~LILII IUlJCtIllllc: dc:t):i'~li():IJI liumitls,,, NlIlcmbc:r 4lilf'IIIIJCCI;pI.4:11 iilu:hJld,c: IIIJIllnIIJly,~c:cll l>iLlIlpIc:li 1;:1.1' wlblil:b ,iLIIIlI)~ti4:1I1 '1II1ILlC~!i 1I~4::lr4: :rl:if'CII1tC:d" 
uJnLlc:lLli till:: :Iiunpll,c: vlllluc: Wli~l: l'<C:jc:c:tc:d, 

4 .. If'rlc~ic:lllllli Ih,:: lIlilrLilJCILIIlCIILIUlIIIJUuillClllllIJ, vul1ul,c~li 1;:1:1' :Illllliliivt: :CICltc:c:tiimul.•1\jfrfll·OlliiIllJllt,c~el Y:ILIIl4:1i lUCid II'I,prll':dllJ~IJt,c)cl '~',ILhJI:~1 Im.s: thluni 1~lllIIlflllc: 

d4:llC"~li():lc, liumitli liUl1:: ,ILIIICI iiru:hldc:d .. A liillli!~Ic: 4:~:linc:c:ntlml:iellllilI11~n:IIC:nt:I:,d wh,c~n mlly 4l'JC~C: IlC:':lliilti'I'IC: dl:j,c:c:tkm 4:~')C:llIru,el. 
4' The: Clll.c'ultltJOOi uv<::ul!',c: ill r,1'Wc:1' tlllUiUlI tlllC~ mat"imUl\CllluhlC:. 
:!ifA :" N',(lt AflpHc:nbllc: 
J :" Ql~IILIlliiltntkliCL iUI, :11:pplro:l~iIlJUI~'I~ du,c: I,,, lilllliltiutiolnLIl idl:~nlltijFic:d dUll'iJm;!: bJ~,oI'E~tolryIUUlIIYllili OIl' dlutu '~',ILU.,dLMi:'cl.ll. 

,•••• AIIIII:,~~c~ 'ii'liUi: :rL1l4: dc:t,edc:d in IUIJCrLpll:ii. 

http:ILU.,dLMi:'cl.ll


T,D.,BLE 27 


AVERAGE CONCEl'ITRATIONS USED FuR AN ADULT EXP-;)SURE {=} 

Exposu-re D-.]~ ;:;X~.Q5lli '!;; Ll.jse 

Clioconic; (b) ~(RiD) Lifetime ,"b} 
(mg/1cgiday) {mgii:giday} i{mgii:giday) 

n: i.3E~4 0.029ii 3.7~~10.1 i.6:;":;'; n: 
4.0E~:l4 

"i"'-':; nil ,4.CE~'}4 ::;;: I0.03 3.sE~:l$ 0.12 
0.02 6.6!,A)$ C.CI4 


16G 

S.6 

L9E~3 

;UE-aJ n.: 

2.i 
liO 0.07 6.7E-02 1.CE~3 


1.; 4.7E-05 0.002 2.3E-02 1.0E-05 

4.4 1.2E-:..c ~.2E...()3 

14 0.005 i.3E-Oi HE-C4 ft: ~i 
1900 1.2EHio:; 2.2E.C2 

26 7.i~ 0.02 3.6E-~2 3.iE~:-! 

2! 2.3E.....')4 

;.0\,:43 ~I 
;oca: Haurd i..~~ !!!! 2.$E+Oi 

H:z:.-d index {liver toxins~ 


24.09 
0.24 

NOYeS: 
(~j !hi! tiMe ~~-.ei m:.( inc:hJi1e p:uili1d-w\-~t~r chemicais of~~ for ~+'i~n nQ :crerence dose or slope factor exist:. 

(~MG!~Jiin~.l ..rn~h'Y\nap-Jtaiene. 4--chioro-3=;ne-".hyip.~enoi~ =iumlnum~ ccb:!t~ copper, i~, sulfide and LTom!)!!!!) 

(h) C:icui;uion for exposure d(V'~ : 

iNGESTiON - Cone. " in;_...ion BC-jy 

EXPOSURE Rate Freqo.zcncy ~".!ratic," Weight Tim~ 

DOSE Cone. 2 3S0 JO 70 

(e; nazLrU q".Jc!icr!t - dt!T_~k eJ!:~-J3i.!re dfi3e i Il..lD 


(!!) Ci..i!efi' pJ!k - Hfetime §~-~syre d..::-ie x i;Of~ f~Yr 


le) !).~.=-iL~ d!!~ fc-.f cis-; ~i~ehlOi'C'~';ene ;,,-;0 CoL.u-omiUa-n VI were used. 

!f) Referro~ Llo5oe for ~.a..,.ium in w:tm' ~ used. 

(i) A\--~gini tiru~ of 30 ye:.--: i'or cr..--cnic dose: :.-xi iO ye=s for Hfetime &::c. ~ uxd. 
(h) 1:.,8 reference do= i'or m::1p.-te5e is ~ or. tom! ziiowabie intake (Hi mll&iy) mini!s tt-e b&Cki!C-jnd ;m;k(l; (; mgiday), 

TI:-e rem!!ining int&k:e (5 miid=.y)~.... nonn:.H:ud for body weig.'1t (70 kg} L-m :... additiOOal U!!~...iifity f~c-.f of J i!pplied fOf weter eXj:-:wSlJ!§. 



P(iTEf;"TiAL RiSK r--KUi\; ;NG~S1'ION OF SITE GROIJNDWATER WITHIN THE S-::;LID W ..lLSTE AREA (AS DRiNKiNG WATER) 
M.··t,\,:iMUlti CuNC~NTRATiONS USED FuR AN AUULT ~xraSURE tel 

ji 

22Q 
i30 
690 

36 
229 

9.7 

13.7 

40 
154 

i2S 

1_. 

r 

t:.Xt"'",;a..;r::Cu.~ 

Chronic {"o} 
(rn;/k;lday) 

6.0E-03 
2_uE-02 

i.9E-02 

3_9E..o2 

iAE=02 

3.!E-C-4 
LIE-03 

no-.e(RiD) 
(mgii:giday) 

0.1 

0.03 

0.02 

OJ 

03 

H~ l.,dcx (liver !o;"",)= 
Hazard L-tdcx (ner....o;.;~ ;yst~ tQxins)= 

Haz:.-a inaex fkia:ley joxi".r-
H····a L'ldcx {red bi""" ceil effecr;~ 

8.9E-O! 
VlE.-o1 
i.9E-Oi 

LiE-4{l! 
i.7E-Oi 
~,:;E-Oi 

:;,7E-01 

S.!E+O! 
Q.45 

42.55 

3.cE-001 
2.6E~:i3 

e.6E-03 

c.!E....J3 

4.2E-04 

2.i~3 

1.;E...:)2 

i.iE..u4 

4.7E~ 

n:. 

n: 
1.9 

4.5 

1.5 

n: 
1"': 

i:"~GESTION - Conc. x 
EXPOSt:ll.E Weight 

70 (i) 

,,<I ~ cn~... ieal ,,01 deted~ 

{d} Ci!fi~ef IlJik.iii lifetime ~}!p"Js!!fe do:~ }! sk-poe f~c.o!' ,,: ~ joxia:y ,-:i;,e "01 :v:ii:bie 

(e) ~~""~'-II!!~ ~.at~ feor ci5-;.1~C!~koiC~~§:ofi;nd ~;U-cII!'T!ii!!!! VI W~ iiSP1. - - nm c:icui:ted d-~= to absence ofdata 

(i) Rcf~~ Do~ for cadmiy..-n in water Wa5 u~~ 

{sl Averasins rim~ of30 y£a.-'5 for cr...-o..~ic do~ :nd 70 y~~-; for Hfdim~ d..-:-~ were iiSo5a1. 

(h) Th~ ~f~~ d~~ for m~"'i""~~ is ~ on tot=i aiio\oW~bi~ int;k~ (;0 mg/day) minu~ ~~!; ~kgrc,,;_md intAi{e!~ mg,irliyj. 
~~e ~ainini intake (5 miiday) was n~maHud for bod'j wei~~t (70 kg) ;b,d ~., additionii lin~~inti f~tcof of 3 appHed kif ,""liter eX;::~llfei~ 



POTEl'o'TiAL RiSK OF iNG~'"T!oN OF SiTE GRmJr."DWATER WiTHiN THE BUL~-Y WASTE AREA (AS DRiNKiNG WATER) 
A Vt!l_;\GE CONCENTP_",TiONS USED FOR •.t...r.t ADULT EXPOSURE {=} 

9.9 

13 
is 
61 

Clr;;i Keierer.,,,, _~~i!~~1 
~(Rm) Lif~irne (h) ~JSk (d i\ 

0.029 

fii 

0.i2 
0.02 0.014 

4.5 
9.0E-04 

il.C·::-C-l 2.2E.....~ n& 

2.3E",4S 0.0003 9.9E-06 1.5 
:2.2E-03 9_SE-4>4 

(HiOl 

u.C-:-o5 n: 
2.7E~ o.oos i.2E:04 r..: 

i.eE+O(j ft: 

0.02 i.5E"~ 

".IE-:"" i.;C:-14 

T()!!!lH ...... .;k~~ 

Hazo.-d L.,dex (ih-er loxl"">,, 

Hazard L--.dex {nervous system toxins,.. 

H=d L~dc" (ki<!..,cy ;o";,,s) 
H=d L.,d"" (red Moe.:! eell eife-c!.r 

H'7".-;j !,-;;je:< (iunge.-;!y)= 


l.4E+C-j 

0.0! 
i.S:; 

0.00 

L30 

(a) r;~ii tabi~ do~s ncA include grour;dwater chc:mic:i; ofconc.".-m for \o\o+.icn no reference dose or slope factor exists. 
(eh1G~t-.a.-;;~.1-m~hyln:&pthaicne; 4-cnior~.3'""nctn,iph.enol; aluminum; cobait, copper~ lead, suifide ar1Ci LT.monia) 

(":I) Calculalion for exposure dose : 

WeigM 
70 

Time 

lId ~ cnemlc:i not detected 

"" ~ toxicity v:l,,= not :v:ii:ble 

CO ~ef!:l"e!c:e D.:.se fo!' ~:h'T!iU!" in "W-;;§" .,.~ u~. 

(i) A"~ni ;ime5 of 30 y~ for chronie~...e;;md 70 y~ for lifetime~..e: v..-ere useC. 

Oi) The ref~~ (k~ for m:.-tg=nc-..e is hued on toW =iiO"..nDic int=ke (10 m;ld:y) minus t...c background int:kc (S m;!day). 




TABLt:.30 

POTEI'!!iAL RiSK OF iNGESTiON OF SiTE GROUNDWATER WiTHiN THE au!...... WASTE ARE.", (AS DRiNKiNG WATER) 
1\-1AX;r.-1U~1 CONcEt·.rr;:_~T;ON§ USED FOR AN ADULT EXPOSU~E (~: 

Ora! Siope 

na 

1.9 

(j.i2 

4.S 

1.5 
n: 
n: 

..... 


Muimumj 

Cooce.. tralioo i 


(ug!L)! 


2.7E-OS 

!.4E-CU! 

6.3E..u5 
i.2E=iiL 

2.7E-:H 

C'nI! Reference 
DoK(RJD) 

n: 
0.1 

0.0\ 

om 
0.02 

O.OC·:12 
O.! 

0.0004 
0.0003 

O.Oi 
G.Oo:J! 

O.OC·:JS 
0.005 

0.024 
OJii 

lUlU; 

EXr"...ure r:....~ 
Ufelime (h) 

i.2E..uS 
S.9E··05 

2.1E-G3 

i.1E-C3 

L.7E-OS 

3.6E-Ot 

3.cE..ui LiE.cl 

To!'; Hinfd lii':oeJi 
H""...,.,-;:j lr.~ (H,'e!' lox;n:;)= u.u5 
H=-a l..,dcx (n=nu:; i'fitem toxins;- iiAi 

0.00 

Harord !'~de" (,ed ble-.:;-j cell e!'fec!!,.. OJ)) 

Harord tude" (lo!\gevitYF 'T.Ii; 

NOTES: 

CD} Caicui:tion for exposure dec..: : 
ConCa x !.";;~.Ii",, CC.'v;~~::l

Ri!!,; Ffe-~"!ef!Cy Du!!!tkoft W"igl;! Time 

Cone. 3S0 30 70 (g)I~ da:::e: ~~~:I 
(c) H:z.:rd quoti=nt - chroniC f;tp""Ji!i!"c dose ! ;:~!) 

{a} Can=:- Risk - lifetime exp....~Ufe dOie x !;o~-.e f!k.-:!Cof n: .!!!! toxiciri value not available 

{e} Do!C-fC!pcnx data tOf ei!-i.2-di(;t!kl!-oothme i!!,rl C!i.!!""CI!'T!Iii!"n VI \1ir~ li~d, == ~ not caicuiated due to absence ofd:t& 


en Referenc--e o.:~ telf ~dmiiim in ...-;tu was ~. 


(;) ","v_;in; time! of 30 y§;' for ~i;roni" d..~~;rod '10 y~, f()\' lif~;rne ~$ w.,..., u=!. 

(h) The ",f=cc 00ie fOf m;;;;ji;;;;e",!! b!L<;;d;;;; total &il;;-...-;ble inl!!i<e (lC m£iday) !l1;''''$ ii,~ b=cl<S'"",nd ;"t!!i<~ {5 rngid:y). 

http:TABLt:.30


Til.BLE 3! 

POTENT!.,,!. RiSK FROM iNGESTiON OF SiTE GROUNuWATER WiTHIN THE SEWAGE SWDc:;E AREA (AS DRINKING WATER) 
A'n:ll_.;.m: CONCr:r."TRAnONS USED FOR AN AuU!.T r:XPOSURE {=l . 

E.'(po:!:urC C'-~~ Onll Ref_. _,,~c Exposure Dose 
Cim:mk(b) [).JSoe (;l....!i'[» L!feiime (h) 

0.029 ~I
0.1 

!I 
1.9 

0.03 O.i2 
0.02 	 O.(H4 

4.5 
(},; 

i7 ';.7E-04 


';.9E-OS 2.1£=05 1.5 

97 2.7E-03 0.07 n: 

1.7 	 0.002 2.3E-02 l.vE-OS n: 


L8E-Ol 3.9E-OS 

7.7E-02 

2500 

33 u.(;2 	 4.51:..02 
22 	 G.C-:;; ii.6E--j2 2.c~ 

0.3 !.3E-:i2 r.: 

lot=i H=='; index !!!! 


F.az:.-.:i l."Idex (jiver toxins;- U.W 


as 
0.18 

Hazard kH~oeA (red bk-:-1 ~;; eff~t5F O.oJ 
Kaz.ard index {iong-evityJ= Li6 

NOTES: 

(ei H ........-d q-.!o!i~! = chrwie exl"".!'~ d~.c i lUu 

(d) 	C~,~ itJik = iif~ime expo$".J..~ do~ x 5i~ fae:or n: !!!! toxicit"; \!:iu~ not ;\--;.ii=bi~ 

...... !!!! :"'oOi c:icuiatad a-.k!i to' ab$ar~ O'r data 

(h) Th~ ref~~ d.~~ for m;ni!;n~ is buod on iot:i lliiO"",,=bi~ ini:xe (iii m£iday) minus me background ini:Xe (5 m£id:y). 

The rernainins in!:Xe (5 m£iday) ........ n=aiizeci for ixx!y we;5-o,t (70 kg) =.ld In :dditionlli unc..-rt:iniy facter of:; "!'Plied fer water exposures. 

INGESTION 
EX1'OSUll.E 
DOSE 

.!: E}!p":-!u~ x E..1!p"~li!1!' 

Fre-~i.-ern;-j D-metkoi! 
350 30 

Weight 
70 

Time 

tii 
y~an 

C-C'I!1Vef!iuni 

da:!;--~ ~f.~:1 



T~A.BLE 32 

P"JT~NT;AL RISK FROM INGESTION OF SITE GROUr-.1!W it.lEit WiTHiN THE SEWAGE SLUiK~~ AK~A (AS uR1NKING VIATERj 
~.AXiMUM CONCEl';7P.ATIONS USED FOR AN ADULT EXPOSURE (=) 

Chronic (b) Do~(RfD) 

(mglKgiday) {mg/icgiday} 

0.029 
0,; n: 

fUli 
:u;, 

G.03 	 0.i2 
O.Oi4 

4.5~I 
74.2 	 V)l;..o3 S.!E+.jO 	 !.iE~ n: 

5.5 	 Ul;"()4 '.OE-O! 	 6.SE.....:)S i,5 
HE-ill 3.3E-G3 n: 

3.4 9.3E-C5 iHiiil 
19.4 	 5.3E-04 i.iE+fiO 


i.SE.....~3 0.0-:.5 3.0E=Oi D.cE-04 

i.7E-~i 0.024 i.iE+C.o 7.3E-02 


0.02 

i.2E-03 
0.3 	 ~.3~3 

Taiel n:zr.i i,,,=
Haza.rd L"1dcx {liver toxinsr 
HliZL't! t .. dex ( .. =O'~. oy.lem loxi .. s)  i.it 

MA7Ai"d ~"':u:iex (kidney tox!!i!r 

H:.n.-d Index (red bk.~.d ceil effects): 0.03 


H....d index (i"'~li~"i!"'iF 


(.) 	This tabie dees not include ;rOlmcwater cnemic:!: oi ccnc...-m for which no reference dose or siope factor exists. 
(chk,'"frJetftLiJC~2-methyine~~I-e!!ene. ";-eMo!'U-3-met~y!phenoi~ eiumim:m~ cob=it~ copper, ie=i, sulfide a.~d &.T.monia) 

(b) C~kul!!!c-.n fOf exposure dc-se : 
h"1gestkifi }!; Ex...-:-Su!""t' X EXPQ!ure Body " EXi>",)SDll.E !lAte fre-l"dency I);..!f!!k~ Weigh! Time 

[xJSE ,- 70 (g),-..--
..-,,!!~. 

{e> Haza.-d qllOtien: ~ ei-u~.ie ~x,...S\lrc do.., i RIu 

(d) C:."l= Risi=; ~ lifct;m~ ~"po$O:I·e do-.e x slope f:dor ;;& ~ toX!C!t"j v;;lu;; r~::o! &V;;i!ai>!e 

(0:) ~.c:-rc5pOl!'" d:!l! fOTcl5-i,2-dienlomeir.cn~:nd "'''=;0:''1 VI w~ \l~. - = ;:H::.t ~cu!&t;;d due to &i>SC!!e<: ofdale 

(f; R~f=cc Do-.c for ....... ""nillln in water _all 0:=. 
(n) Th~ rctc-cr.cc: do.., tm- mlL~;;:'"l~'" i. b:s..--d on toW :ilowabi~ i"t:i::~ (iO mgfd=y) m;"".I"'~ b"d'~~d ;,,::i::o: (5 m;;l&y). 


T."l~ =:i,,;,,;; inl:i::~ (5 "1;;1&1') WlIS "onn:iized tm- body w~i;;nl (i0 icg) lL"ld lL"l addil;onai ""c..-:tainty factm- of 3 =Pi'ii~d fm- waler ~po"drcs. 


http:rctc-cr.cc
http:ei-u~.ie
http:S.!E+.jO


Ti\BLE 33 

IAll:IYte 
Exposure~ 

C.~ronie (=) 

(mSl'Kglday) 

Dose (RiD) Lif~me{!!j 

(msiicgidaYI (mil~gfdiiy) 

0.32 	 0,,)29 
u.53 	

=10.56 	 i,5E--05 

7.9 	 2.2E .. ~ 0.005 9.3E:05 

3.8E-04 O.! 


16 

n: 

!'6E~:-6 

2.l!E-:"; n: 

7.DE-V7 1 

NOr-r.S: 

EJCPOStJRE ;lAte Fre-:rti~'1C-f 

1 JSQ 

!h....Sy 

Wei~"1t 

10 
Time 

(~) 

nd !!! cnemic:i not dd~~ 

II: ~ toxicity ~'lli~ ...ot =~'llilable 

= ~ 1l0l calculated d~ to ab-~~ of d;;1;; 

Th~ remaining ini:ice (5 mgid:y) was ncnn:iized for body wei;.;t (iO kg) :.rad :.., :dditicn:i ulY"_-rt:in~ rletor of'; applied for w&ter exposure. 

(e) Averaging time: of 30 yca.r: for c.."=ronic OO-...c: ...,d 70 yea.~ for lifetime dose: were u:cd. 



Tt'\BLE 34 

Exposure Dose C-rai Rcf.......ncc OraiSi~ 

Chronic (=) Lifetime i=) F=cior 

(mgikgl;i;;y) 

O.S 2.2E-035 0.029 
2.7E..05 !.2E-OS 

2 5.5E-OS o.on:1 
63 i.7E~3 0.C-:)5 n: 

i4 O.! i.6E~4 n: 

6.6E--m; 1.3E-03 

SS2 

H!!2li!d !ii;!.... {Ii,,§, I""i;;;) = 
Ha7Mij inek" (n~..'OU5 ;y:usn toxins}!!!!!' 

n: 
S.4E-C06 r.: 
i.9E=E:l 

L"1ge3iiu.. "Ex?Csure 
Rate Frequency 

2 3SG 

(e) Ci!.iieQ' !lisle'" Hfetime eXJ:-:-si!fe dc-.se x sk-;-e rector 

30 

Weig!;, 

70 

(d) The refefefic.e dose fQf ffiii!'1;!!!'1ess is t.a...~j Coii t~';i!; !li;o;;;,~t.;e int~i!; (Hi miVday) minus the hacicgromui intaic:: (5 mgiday). 

n.= ~ rmoddr.,. ""Biue nOC =,,-aii.nie 
~ ~ not calculated due to ah~-nce o.f data 



lil..BLE 35 

POTENTiAL RiSK FROM iNHALATiON OF OUTDOOR AiR BY ADULTS iN THE SOLiD WASTE AREA 
AVER-\GE CONCENTRAnONS USED BASED ON SOiL GAS CONTAMiNAHON COLLECTED BY SUMMA CANiSTEP.s 

Avg, Soil Estimated Annualized 
G;;s COne. Emission Rate Concentration Avg. Cone. RfC Unit Risk Cancer 

(mglstc)(a) (mgfm"J}(c) (mgi;n"'J) Quotient (d) Risk (e) 

() u 0 
S.O o.n 4.6E..04 3.lE=-3S 	 a.3E·06 S,2E-OJ IIE~~I

u.87 0.02 5JJE..05 J.4E..06 0.7 nd 4.9E-06 

1. 72 ] . .lE,,,03 2.4E=":-4 O.S no 
17 OAg 9.7E-04 6.7E-05 ila 1.4E..()~-1 

9800 	 276.36 S.6E-O! 3.8E-02 nil ria 

ii (Ui 6,3E..o4 4.3E-OS ila rid na 
51 L44 2.9E-03 2.0£-04 0.2 nd i.OE-03 
25 O. ii L4E~j3 9.8E,.,OS 113. 9JJE-CS 

6.5 OJ& 3.7E-04 2.5E-CS 
26 0.73 LSE~j3 i.OE~:-4 3 4.iE·Oi HE..oS 

.. ;:r, 5.7E"()3 3.9E-CJ4A.~A 9.8E-t14 
0 0 () .-,)2 

O.C:6 LIE..(t4 7.&E"(:6 0.[=::6 UE-G3 
4.3 0.i2 2.SE....!)4 L7E··(lS O.C-:-6 2.8E-03 

31 0.&7 i.8E-03 1.2E"(14 na 


1400 39.48 S.OE..02 S.5E-03 

41 L i6 2,3E..03 L6E..04 na no 


1.2E-02 

Totai Cancer Risk = 


:-JOTES: 


(0) Emission rate x Disposa! iLyCa length in prcvaHing wind direcHon f."~W}! Surface a.rea x Bfeat.~ing zone height x Windspeed, 
[(Emission rate x 450 m) i (i i0950 mA2 x 2 Ii'! X i rr-.isec)j 

(c) Annuaiizcd Air Conccnt.ration """ Modeled Air Conccniration (mglm"3) x 4 hrsl24 hi'S x !SO days! 365 days 

-	 - not caiculated due to absence ofdata 



i 

POTENTiAL i(iSK fi(OM INHALATION OF OtJTDOOR AiR BY ADULTS iN THE SOLiD VIASTE AREA 
MAXiMUM CONCENTP",T!ONS USED BASED ON SOiL GAS CONTAMiNATiON COLLECTED BY SUMMA CANiSTERS 

Emission Rate 1.4. vg. Cone. Cal'lcer 

(mg/sec)(a) (mt;lm'~'3)(c) (mgirr{'3) i(ui/m"j) Quotient (€i) Risk (e) ! 

o 
8.0 0.23 4.6E-!l4 3.110-05 	 8.3E-36 S.2E-03 L1E~:1

0.87 0.02 	 3.4E-06 0.7 no 4.9E-06 
3.95 5.5E-04 O.S 	 =-:.1 

32 0.90 UE-f14 5.0E-05 na 1.7E-061 
230CnJ 648.60 t.3E+OO =i 

O.i6 1.SE-03 LlE-04 


100 2.lI2 5.11::-:)3 3.910-:::-4 0.2 no:! 2.010-03 

25 0.71 lAE.Q3 9.ilE-OS 	 na 9,8E-05 

6.S 	 (Ui! 3.1E-:i4 

66 L&6 3.!!E.Q3 2.6E-04 3 4,7E-07 8,6E-OS 
 ,,~I

230 6.49 UE-02 9.oE-...04 0.4 
u.2 

UE-t14 =1
4.3 iU2 2.5E=04 1.7E-:lS O.C-jO 

31 	 0.81 i.i!E.Q3 i.2E-C14 na 


ilH2 i.!lE-:H !.2E-J2 8.4E-05 nit 
 ::~~I 
U6 2.3E-03 L6t-04 

Tota! Hazard index -
Totai Ca.."'lce.r RisK ~ 

r..iOTES: 

({Emission rete x 450 m) t (I I09S0 m~'2 x 2 m x IwJsec)'i 
(c) Annuaiized Air Con~ntr!ltion ~ r.;odc:lc:d Air Conc~ntr!ltion (mgim~'3) x -4 nB/2-4 nB x i 50 days /365 days 

(d) Hazard quotient - Annualized Air Concentration I P~iC 

fii .. nOl available 
fid - not d;;t;;;min~d 

- - !lot calcuh!ied dl:e to absence ofdata 

http:i.i!E.Q3
http:3.!!E.Q3


TABLE 37 

fOTEl"fr!AL RISK HtuM INHAL.i;.T!ON OF AMHIENT AIR BY NEARBY RESIDENTS 
AVERAGE CONCE~";'-4TiONS USED FOR AN ADULT EXPC:SURE 

Ambiel1tAir Annuaiized inhaiation 
ANALYTE Concentration Avg. COile. Unit Risk 

Quotient (h) Risk {e}{myrn"3} 

Benzene 2.4E-02 2.3E-02 0.006 3.8E+OO 
Ethyi~nzene 2.uE.u3 n: 

9.6E-CJ4 J 4.7E..07 3.2E~J4 

l.SE-03 
Toluene ;.OE-03 9.6E-04 na 2AE--03 
1,1,1-Trichloroeihallc L9E-03 

Viilyl Chloride l.uE-03 
m,p-Xyiene 
c-Xy!ene 3.uE-03 

na 8.4E..05 

2.iE..041 

na .. not available 
rid ... nut determined 



TABLE 38 

POTENTiAL RiSK FROM iNHALATiON OF AMBiENT AiR BY NEARBY RESIDENTS 
M."'_X!MUM CONCENTR';nONS USED FOR AN ADULT EXPOSURE 

AmiJientAir Anruudizc:d 
Con~ntration Unit Risk 

(mg/m"3) /(ugtmA 3) Quotient (il) Risk (c) 

Benzene 1.5E-02 7.2E'()2 0.006 L2E+t}! 2.6E-t~al 
Et.'tyihenzene nil i.9E=-JJ 

i.OE-03 9.6E-04 l.9E-07 I 
3,8£-03 na 5.5£=05 na 9.5E~51 

2.0E-03 0.4 fii 4.8E-03 
1,1,1·Trichloroetlume nil i.4E;:\ 
m,p-Xylene 6.7E--33 nil III fit: Wiiii 
a-Xylene '.OE-OJ 6.7E-OJ ~=-~=-~~_n_a~~~=-__=-_r_,a=-=-__~~=-~r~,a=-__=-=-__=-~_::~:.:I 

Total Hazare index" L2E+()i 

NOTE·;;:; 
(=) AnnuaUzec AII' Cooccnirai!on - .."mb!cni Air Concent.ration (mym"-3j x 350 deys 1365 days 
(1;) HiiZ!!!""d quotient = Annu;iiud Air Con~n!.!l!ion ! ll.K; 
(c) Ca,'1cer RisK'" Annualized Air Ccncen!ration (mg/m"3) x !C·~j Ug/mg x Unit Ri~k !(ug/m"3) x 30 y~! 70 y~ 

nil • not IIvllilllble 
fid - fiot determified 



POTENTiAL FUTURE RiSK FROM I.""'HAUTiON OF IND(H)R AiR BY NEARBY RESHlEl'I.'TS 
AVERAGE CONCENTR<\ TiON OF VINYL CHLORIDE USED FOR AN ADULT EXPOSURE 

Annuaiized I Inhaiation 
Concentration Avg.Conc. ! Rit 

(mgtm....]) (mgtm....]j(ai • 
,.:,.!. 

RisK (e) 

Vinyl Chloride 2.3E-32 2.2E-021 na 7.9E-04 

NOTES: 

na • noi avaiil'lcie 

nG - not G€t€rmin€G 



POTENTt~L FtfTURE KiSK FROM iNHAL4.TiON OF iNDC-3R AiR BY NEARBY RES!DEN"T-S 
1'1ft._Xii\1Ui\i CONCE~;PY\TiON OF ViNYL CHLORIDE USED FOR AN ADULT EXPOSURE 

Annualiz~d !nha!atiun 
Concentration 

Vinyl Chloride 

l\.vg. COnC. 
(m~m;'3}(a) 

Unit Risk 
G-uOtiefit (b) 

Cancer 
Risk (c) 

NOTES: 
(a) Annuaiized Air Concentration!!! indoor Air Conccnimtion {mg/m"'3) x 3S0 days j 36~ days 
(b) Hazard quotient - I\nnuaiized Air Ccmccentration i Rrt:; 
(c) Cru,cer Risk ~ Annuaiized Air Concentration (mgim"'3) x 1000 uglmg x Uni! Risk i(uglm,.....3) x 30 yrs 170 yrs 

na ... not available 



li\BLE 41 

POTENTIAL CENTR4.L TENDENCY RISKS FOR A CURRE~"TfFUTURE SiTE VISiTOR TO THE SOLID WAS!!:: AREA. FROM 
iNHALATiON OF AMBIENT AiR. ESTiMATED FROM SUMMA CANiSTER SAMPLES OF LANDHLL GAS AND BOX DISPERSION MODEL 

Avg. UmdnH !:.Stimated Annualized I !"i;alatiull 

Gas Cone. Emission Rate Avg. Cone. i RiC Unit Risk Haza...g Ca...lccrIANAlYTE 
(mglsec)(b) (mgimAJ)(d) I 	 Quotient (e) Risk (f) 

fit! 	 nd na na 

0.12 	 !.7E-OS u.uu6 iUE-uti 

0.87 0.02 	 3.4E-06 O.i n8 4.9E-06 
1.24 L.SE·03 L7E..04 0.2 nd 8.7E-04 

1.7£-04 0.5 noL2i 

0.39 5.5E-05 
7800 220 nd 

11.2 	 0,23 4.7E-G4 3.21:-05 na no nd 

25 	 1.4E-03 9.9E..05 9.9E-OS 
(tlO t.4E-05 na i.7E-04 

3 4.7E=0719 	 UE-u3 
HE.oS 	 cdnd 

0.4 8.2E-04 

nd nd nd !t2 rid 
2.3£-04 fie i.6E-05 

15 	 0.41 S.9E-OS na i.7E-06 nd 

clOi !.4E-04 9.9£-06 0.006 na 

2,0 0.06 L2E·04 7,9E..06 0.006 !.3E-03 

1100 	 31 4.3E-03 nd 
4i 2.4£-03 i.6E·04 nd 

it 0.3l nd 

'iIo.i ........T'i""(';_ 
 L6E·()';NUl::'';'; 

(8) Average v~nc~nL-ation a..-nong t..'trce SUMM.~ taI,ister io-:ations" or substitute vaiue~ ag specified in Tab!e S 
(b) Soii gas concent.Tlltion x gas generation ;at~ (OJ)2li2 m~'3fscc, calculated in FS: M&E, 1991$) 


(CI Emission fate x DiSj:-:;sai a.~; ienS',h in prevaiHng wind direction {1-.JW)i Surface a.-ea x Breathing zone height x Windspced 


[(Emission rete" 370 m) i (9-3,580 mA2 x 2 ffi X i rrJsec)] 
(d) A .... uaiiw1 Air Conc...-ni.ration '" Modeled Air Conv.. ..t.-ation (mg/m·-'3) x 4 i-,,"sl24 i-~"'S x ISO days i 365 days 

(~) Haz~..g quotient .. r.mluaHzed Air Co.. oont.-ation (mgfm~'3) f Chronic RiC (mymA3) 

(fJ C;mcer Risk = .A.nnualized Air Conc~nt.'"8tion (mg/m~·3) x 1 C-C-:J ugimg x Unit Risk (mA 3!ug) x 30 yrs f 70 yrs 

na not availahle ur not applicable 

nd not deteete.1 or not determined 



TABLE 42 

POTENTIAL ~...I"iE RISKS FOR A CURll...EN!iFUTIJRE SiTE ViSITOR TO THE SOLiD WASTE AREA, FROM INP.ALATION 

OF AMBIENT AIR, EST!MATED FROM. SUMMA CANiSTER SAMPLES OF LANDFiLL GAS AND BOX mSPEP~iON MODEL 

Max. Lam:!fii! Estimated Modeled Air inhalation 
Ar~ALY!E GasConc. Emission Rate Concent.-ation Unit ?Jsk Hazar-.:! 

(mglm"3)(a) (mgisec)(b) (mglm'-'3)(c) /(uglm"'3) Quotient (e) Risk (0 

IAc~tone no ndnd 
IBenzene 8.0 0.23 4.6E-04 3.2E-OS 0.006 S.3E..06 S.3E..03 

ICart-:;n disulfide 0.g7 0.02 3.4E~a6 0.7 nil 4.9E·o6
!Dichiorc.aifiuorom~t.'la.,~ 110 3.iO 6.3E-G3 4.3E-04 0.2 nd i.iE-UJ 

140 3.95 S,IE..03 S.SE-04 u.s cd LiE~03 

32 0.90 l.3E-04 na 5.0E-05 nd 

23000 \.3E+C-:; 9.iE~02g~~~~~2;;", 27 0.76 i.fiE-03 LiE-04 nd no 
25 0.7! L4E...03 9.9E-OS na 9.9E·Q5I!~~~~~~;~~;~~!itanone lU9 2.6E~05 o.os nit 3.3E-04 

IM~t'lyi~ne chloride 66 1.S6 2.6E-04 4.7E-07 ft7E-05 
nd nd 5~iiE-05 nd 

230 6.49 i.JE-02 91E:1 no nd nd 0.2 
10 0.28 5.8E-G4 3.9E-OSIt~f~~~ i.2E-04 

9.9E~G6 0.006 !ia i.6E-03 

4,3 O.i2 

31 G.8? 

L7E-OS O.G~6 

3!00 87 I.SE-Oi L2E~a2 8.4E-OS nd 
I"" "-","vl"fi.- L6E·Q4 na no 
I:~;i:~;"- 0.31 6.3E-04 4.3F-OS na nd 

I~~~:;:=:= 
0.07 

Toia! Haz::ro index = 

r,JOTES: Total Canc.er P..jsk = 4AE-04 ! 
(a) r..iaximum con~ntration lunong i..~rec SUMtvfaJI-\ Ciiartistef lc"~aiion5, or substitute vaine, as s~-ecified in Tabie 5 

(b) Soil EllS concentration x gas generation rate (tl0282 mA 3/sec, calculated in FS: r.i&E'j 1998) 


(el Emission nite x Disposal area iengtb in prevaHing ",ina direction C~W)i Surface 3...--::3 x Breathing zOne height x Windspeed 


(d) A-'"lIlUaiized Air Concent."lltifin '" Modeied Air Concefiti-ation (mgimAj) i( 4 h,-s!24 hrs i( i 50 days; 365 day8 

(e) Hazard quotient '" ,.&~·ulU=iized Air Concentration (mgim~'3) i Chronic RfC (mg/m"3) 

(I) Ca..wtccf P'Jsk =.4.nnuaiized Air Conc.enl!-ation (mg/!ir""'j) x iOC-o uglmg x Unit PJsk (m"3iug) x 30 yrs i 10 yes 

!iii not available 0; not appHcahie 

nd not detected or not determined 

http:I:~;i:~;"-0.31


TABLE 43 

POTENTiAL CENTRAL TENDENCY RiSKS FOR A CUil_=U:fI!l'!H!l'URE RESIDENT, FROM INHALATION OF AMBlEi'll: AND iNDOOR AiR; 

ESTiMATED FROM SUMMA CANISTER SAMPLES OF RESIDENTIAL AREA AMBiENI AiR 

AnnuaIiz~d Inhalation 
ANAL\' It:. Avg. Cone. Unit Ri~k Hazard 

(mgim"3)(b) Quotient (c) Risk: (rl) 

0,024 2.3E-02 &.3£-06 3.iiE+Cl{) 
i.6E-03 

9.6E-04 3 4.7E..07 1.9E-07 
0.0021 2.0E..03 na fid SJ)E..05 

LIE..03 0.4 na i.tiE-OJ 
0.0014 !.3E=03 

J.BE-OS 
O.tlfJ4S 4.3E-03 
0.0055 5.3E-03 

L7E-04 
NOTE;;':; 
(a) Average c:onc-eiitratioii iii"ilOiig vaHd outdc-jj" SUMMA e:nister Sa.ifip!eS~ == speeii1ed in Table 6 
(h) AnnuaHzed Air Concent.-ation = Mc-deled Air Conc-entratioli (mgfm"3) x 24 iirsf24 iirs x 3S0 days i 36S days 
(c) Haz.&-d quotient ~ Annu;iizoo Air Con~nt-ation (mg/m''''3) i Chronic RfC (mgimAj) 
{d} Cancer Risk.:;:: Annuaiizcd p ... ;r Concentration (mgfm~'3) x lJnit P~sk (mr'3!ug) X 1000 ugimg X 30 ,;OS 170 yrs 

na not avaiiahle or not applicahle 
nd not detected or not determined 

minimai risk from compounds thai \-\-'ere not detected or that a.~ not considered carcinogenic 



TABLE 44 

POTENTiAL P~r:: RiSKS FuR A CURREi"'IT/Fl:'TIJR.E R.ESiDENT, fROM iNR.4.LATiON Of AMHIENT AND iNDOOR AIR, 

ESTIMATED FROM SUMMA CANISTER SAMPLES Of RESiDENTIAL AREA AMBIENT AIR 

AnnmJiized innaiation 


RfC Unh Risk Hazard 

(mgimAj)(a) 
 i(ugim"'3) Quotient (e) RisK (d) 

0.075 0.006 VlE-04 
0.00i7 L6E·03 fie !.6E-G3 
O.G..;!'; 1.3£..03 3 4.7E-07 4.5E-04 
0.0021 2.0E=03 5.8E-05 no S.OE-OS 
0.0015 !.4E~03 0.4 ca 3.6E-03 
0.0016 I.SE-G3 nil i.SE=03 
u.LlO43 4.iE-03 
0.0009 o.oE-OJ na 
0.0069 na na !lei 

Tota! H"","78m index = L2E+ui 

l'JOTES; 

(ill Annu:Hzcd Air CcncenL.FBiimt ~ Mooe!ed • .;\ir COficcnL.raiion (mglm"3) x 24 hrsl24 hf'i x 350 days! 365 cays 
(e) HiiZLi"..j quotient ~ •.4..fifiuaHzed ,Air Cuncentration (mgimI'ioJ) i Chronic RfC (mgim"3) 

nd not detected or not determined 
minimal ris.k from compounds that were not detecte-d or that are not c-onsidered carcinogenic 
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SUl"",f'("".f..4.RY ST.4..TISTICS FOR SOLID WASTE ~~RE~~ LANDFILL G~-\S 

Frequency of Range or Ra."ige of Calcuiated Seiected Landfill Gas 
Ambient Air Detection, per Detection, per Detection Detected Arithmetic Concentrations 
Chemical of Concern Sarnpie (a) Location (b) Limits (c) Concentrations (d) ?vieau (e) RME Case (f) Average Case (g) 

.•,b...Cetone o i 4 o i 3 300 
Benzene 3 i 4 3 i 3 40() 2.0 !to 4.20 s.o 4.2 
Carbon disuifide 2 i 4 2 i 3 100 400 0.12 0.87 2i.08 0.87 
Dich!orodifluOfomethane 4 i 4 3 i 3 LO ! 10 43.53 ! 10 44 
1,I-Dichioioethane 4 i 4 3 i 3 0.2i 140 43.13 140 
1,1-Dichloroethene 4 4 3 3 0.040 32 14.10 32 i4 
cis-1,2-Dichioroetha:ie 4 i 3 I 3 1.5 23000 7803 23000 7800 
trans-! ,2-Dichioroethane 4 ! 3 ( 3 0.087 27 8.16 27 8.2 
Ethylbenzene 2 ! 4 2 I 3 200 600 13 25 41.70 2S 25 

i 4 i :3 0.7 600 3.5 
Met.~yiefie Chioride 4 I 4 3 i 3 0.69 66 i8.64 66 
i, i .2,2-Terrachloroet:':ane OJ Oi 3 1000 r.Ju 
Toluene 4 i 3 i 3 21 230 230 83 
1,2,4-Trichlorobenzene () I 4 o I 3 1000 NlD No ND 
1j 1j 1= Trichloroethane 21 4 2 i 3 0.9 800 1.3 10 4.02 iO 4.0 

Trichioroethene 3 i 4 3 i 3 800 0.45 15.20 31 15 
2 i 4 2 ! 3 200 700 1.1 2.5 33.95 2.5 2.5 

1~3~5-Trh'11ethy!benzene 3 ! 4 3 3 700 0.74 4.3 2.02 4.3 2.0 

Vinyl Chloride 4 ! 4 3 3 3100 1062 3100 liOO 
m,p.Xylene 2 4 2 3 200 600 24 41 50.67 41 41 

a-Xylene 2 i 4 2 i 3 zoo 600 4.3 II 34.02 II II 

r./OTES: 

Units convened from reported units ofppbv, using molecuiar weights !i.!,a a conversion factor of24.45 Hters/mole (molar volume at i atm j 25 C) 

a. This is the ratio ofihe number of samples in which the chemicai was detected to the totai number of valid samples, alliCing SUMM.A. callister Siir-nples of Solid Waste Area lalid 

b. This is the miio of the number of locations where the chemical was detected to the total number of locations with valid salnples. 

c. 	 RSJlge of detection iimits lunOng nofi~etected SiiInples 

e. 	~.,e :uithmetic mCH...rt alnong three lc-.:ations is listed. Ti.e two 5ai'Tiples from sai·npHng location SW(03+ 300) eu""e considere·d together.. for averaging purposes. 
The me-!l!! was c.aicuiated using ill oft~e detection limit for SH...T.plcs that were non-detect fUf a specific analyte, if the arudyte was detected at othef Ic...~atiofjs. 

f. Tile landfill gas concentration used to derive the eX~H:)sure p.~int concentration for ~Reasonabic ~ia.ximum Exposure" is the maximum detected Lrnong four s~-npies. 
g. 	 The iandfiii gas c-oncentrntion used io derive average case exposure p-:}int concentrations is the arithmetic mean (note e) or the maximum detected (note f)~ whichever is lower. 

SOURCE: RE~.1ED1AL u~VESTiGATiON Ffi"lAL REPORT (Evi&E, r"iay i 994) 



T..t\BLE 46 
SUMM...~RY STATISTICS. AMBIENT AiR MEASUREMENTS NEAR RESIDENCES 

(Units: rug/ru}) 

Selected Anlbient Air ConcentrationI~~~:~~a~n~:~e::: Detection. per Detection, per Detection Detected Arithmetic 
!~4:nbjent .~ir ! ·ocation (o) Limit (c) Concentrations (d) Mean (e) 

Frequency of Frequency of 

IBenzene (il) 4 I 4 4 i 4 0.0029 0.075 0.024 !uns 0.024 


Ethylbeiizeiie (h) ! I 0.0017 0.0017 0.00i7 0.0017 

Methylene Chloride (hi 4 4 4 4 0.0007 - 0.00i4 0.0010 0.OQ14 O.OOiO 

i,1 ,2,2-Tetrachloroetha.'le (h) I 

; 4 i 4 0.007 0.0021 0.0021 0.0031 0=0021 0.0021 


Toluene (h) 4 j 4 4 i 4 0.0003 0.0015 0.0011 0.0015 0.001 1 

1j 1,1= Trichloroethane (n) 4 4 4 4 0.0005 0.0016 0.0014 0.0016 0.0014 

Vinyl Chloride (1) 45 ! I I 3 ; 

; 

4 0.0007 - 0.0043 O.OOi! 0.0043 O.OOH 

ro,p-Xylene f."l) 4 ! 4 4 ! 4 0.0013 (;'0069 (l.0045 v.QOo9 0.0045 

o-Xyiene (h) 3 i 3 3 I 

I 3 0.0043 0.0069 0.0055 OJ)069 0.0055 


Uni-!S c.vnvmro from reported units of ppbv, using molecular weights and a c.uiiversion factor of2.ct45 Hiers/mole (molar volume: ;It i 3im~ 25 C) 
a. 	This is the ratio of the nt.!m~r of5&-npie.s in which the chemical was detected to the total number ofvaHd sa.-npies. The totai num~.er of 5&-npies 

V3fics between chemicals due to rejected values and, in the C~: of vinyl chloride. reHa.rtee On H. different set of data (see notes h aild I). 
b. 	 This is t'le ratio crtne number of locations where the chemical was detected to th~ total num1:-.er of locations with vaiid S3..rnpies; sa..rIlpies nagged iiS" considered invalid. 
c. 	 Detection limit reported for ;,on-detected sa.'T!pies only 

d. 	 i<~nge of concentrations a.~ong detected Sa:-npjes 

e. AJithmettc me!l!~ &!-nQng ail valid sa...rnptes 
f. The mHXimum detected is selected as the "Reasonable Maximum Exposure" case concentration based on direct measurements, 

g. 	TtlC arithmetic mea..rt (note e) or maximum detected (note 0, whichever is iowerj is selected to represent the average case wT:bient air concentration 

based on direct meas"uremcnts 
h. 	 Statistics for chemicals other thai1 vinyl chloride are from the 24-hour period ending 5/27/93. 
i. Statistics for vInyl chloride are from outdoor satnp!eS in residential areas collected in Febnuny a.nd l\iarch i 993. 

SOlJRCE: AIR QUALiTY MODELil'~G FINAL REPORT, Appendix E, Table 4 (EPA, ..\ugust 1993) 
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li\BLE 47 SUr..-1r.1ARY STATiSTiCS FOR iNDOOR AiR FROr-.1 220 ROSE HILL ROAD 

(Units: mgirr0) 

- .Limit t;oncentrations 

Vinyl Chloride O~OOl O~004 O~056 O~U.l3 0.056 0.(123 

r~OTES: 

1. 	 i illS value represents the mlmber of locations which. had detected concentrations ~-r u'1e number of locations sampl .. ·:t. 

The number of locations sampled varies due to rejected values and locations not sampled. 

2. 	This value fepfeSents the iium~f of detected concentrations :~r the total sum of samples collected at all Iceations in. the i:--~""ific arc.:.. 

Tiie total number of samples collected varies due to rejected valUeS and lc-=ations not sampled. 
3. 	 w-'--n an analyte was not detected. the mean was calculated using 112 of me detf;ction Hu:it for mat sample. 

Refer to section 6.1.3 for a detailed dis-=ussion of averaging. 
4. 	 ~l:ximum. detected is defined a.s the exp-::JSih-e :--....int concentration for !tReaso-nabie lvfaximum Ex}:-:;sure!t 

5. 	 Ex:-"'sure point concentration is maximum dete~te.d or aritruuetic mean, whichever is lower. 



TABLE 48 Stlr..iM'ARY STATISTICS FOR GROUi">iuWATER FROi'"i THE SOLID WASTE ARRA 

Frequency of 

Benzene 9 f 10 25 i 40 5 40 2 31 31 11 
Ci.!orocuuillc 6 i 10 21 I 40 2 g6 10.954 g6 17 
1, 1-Dicruoroet.ltane 7 f 10 24 ! 40 5 1 220 13.650 220 14 
1,2-Dicruorc.emene.(toral) SilO 21 ! 4:J s 4Q 1 730 730 34 
Vinyl Chloride 5 I 10 11 j 4=J 40 3 34.154 690 34 

Acrjlamide 	 1 ! 9 1 ! 17 200 20C=:'; 7.1.9 160 
N,N-DMF S ! 9 12 ! 37 50 5e=3 50 1440 199:,t~9 200 
4-Chioro-3-mcthyiphcuol 3 ! 1{} 5 I 39 10 0.9 5 4.702 5 
bis(2-Ethylhej;yl)phthaIat 2 ! 10 2 ! 4c.j 10 36 5.581 36 
2-MernyiImphthahme 2 10 10 5 4~796 s 4.8 
Pentachiorophenol 1 110 1 i 39 25 50 3 3 
Aluminum 10 I 10 37 ! 4c.'J 13 228 
Antimony o 10 41 
Ac-seruc 8 110 11 j 39 1 4 1.. 1 9.7 2.718 9.7 2.7 
&riurn 10 110 1 4 7.0 508 165.. 200 50S 
Berj11iuln 7 fiO 10 f 40 13.7 1.6&1 13.7 

1 i 10 4 ! 40 1 3 19.6 4.448 40.0 
Chromium 7 i 10 17 ! 40 2 4.2 154 23~9(j7 154 24 
Cobalt 9 i!O 21 ! 4() 3 g 3.2 53.8 14.. 587 15 

8 10 15 40 2 11 16 367 41.675 367 42 
:; ! 10 14 i 40 1 5 39.773 181 40 

M:mga."'lese 10 i 10 38 j 40 1 9 22.8 i923~S43 9790 1900 
Nickel 9 i 10 21 I 40 3 16 3.6 115 26.202 26 
Vsnadium 8 i 10 22 ! 40 2 5 3 142 21.273 142 
Zinc 9 ! 10 t 

; 39 11 13.2 7360 680.242 73c·0 680 

5 ! 8 t 
; 8 30.0 34"f} 517C=J 517C=3 5100 

SU!fid~ 4 110 4 ! 32 50 17013 4940 S15.0CiO 4940 820 

o.oc=) 

3 

The nUm~ ~r of io-:;ations 5Smpl~1 varie.s due to reject_A values and ic-catio-uS not samp!~..d. 
2. 	 This val~ represents tire number of detected c~:>ncentrgtion1: yer the toUii sum. of sampies cvHecte-1 at a111ocar1on!!l in the ii!=~ific are=.. 

The total number of 5Smpl~ coHec~ varies due to rejecr...~ valu~s and l~tionii not sampled. 

3. 	W~~n an ansiyie was not c-etected, th~ mean was e=.ieulated using 1/2 of m~ dek,cr1on limit for ~.at 5Smpie. 
R~:~r to ~tioo. 6.1.3 for a detailed discussion of ;;ver;;ging. 

4. 	 Maximum detected is derailed as me ~xpo;u.~ point concentration for "Reasonable M;;J[imn.-n ExpoSUI'e= 



SUr..1r..1ARY STATISTICS FOR GROUNDWATER FROM THE BULKY WASTE ARRA 

Selected Exposure 

Ra.tl.ge of Detection Point Concentration: Frequency of 

1 I J 1 J 11 5 50 1 6.550 1 1 
i I 5 2 I 17 10 50 16 
2; 5 3 ! 17 5 50 1 5 6.490 5 5 
2 i 5 4 ! 17 5 50 1 5 6.225 5 5 
o i 5 o ! 17 	 10 so O.Cl(;liIj o 
o i 5 0/9 O.CI(;=) 

1 ; 

i 5 1 I 16 50 183 32.9C=J 183 33
l~i~[~YI~ o j 5 o I 17 10 20 O.CI(;=J o 
0; 5 o ! 17 10 20 O.t:OO o 
1 5 1 ! 17 10 20 2 4.950 2 2 
() J 5 o ! 17 25 50 o o 
5 ,I 5 15 ! 11 13 ~05 61C-~-J 12C'O'J 
2 i 5 2 I 17 	 47 104.9 19 
i 	 I 

, 
5 2 i i6 1 2 1 2.3 0.837 2.3 0.84 

,i 14 ! 17 1 4 9.1 430 81~42g 81 
t3 , 4 ! 17 1.9SS lCtS 2='.] 

o i 5 o ! 17 1 :; O.t:C:O o 
3 j 5 5 ! 17 2 8.1 66.6 9.877 9.9 
4! 5 6 I 11 3 8 3.7 27.2 7.149 27.2 7.1 

ICopper 	 5 5 11 ! 17 2 11 32Js13 
3 i 5 5 ! 17 1 2 307 :n.1SS 307 
5 I 5 17 I 17 1 43.3 9995 1637.850 9995 
2 I 5 3 ! I7 i6 24.8 71.3 12.923 71.3 13I;:~·"· ;:.. .. 

V.<i44 i 5 10 I 17 2 	 14.746 15 
4 I 5 9 16 11 215 60.713 215 61 

I! 2 :2! 4 30.0 6030 1M:1.Cl{jrJ ~,)30 16C=3I~;;:;: 
2 j 5 2 13 	 iOC=; 2400 32UOO 3670.000 32~"-="-J :3700 

1. 	 Tuis value represents m~ num~..;,r of locatiorul. which had detected oonCentrlitic-ns :--r the number of Ic-cations sampl"'-";. 
T'ne num~ :r of lccati<mi sampled varies due to rejected value.; and !oc.ationll not sampled. 

2. 	 Tuis value repr~!lts m~ !lum~~r of detected eooe=ntratioos ;-r the total sum of samples cvllecte.d at an locauoru1 in me s~ific area. 

Tne iota! number of samples c-On~md vari~ due to rejected values lifid locatic-ru! nCot sampled. 
3. 	W""::-n lin lifililyte was il-:.t deWcb-":, m~ mean wall calculated ~ing liZ of tlie detection limit for that sample. 

Refer tQ tlectioo. 6.1.3 for a detail"'-"; dis-':ussion of av~!'aging. 
4. 	 MLIirnum detect ~ ~ is defmed as the e:;q:-:;.;u..-e r-..;nt c-Oncen~-atio!!' for ~ Rea~T..3ble Maximum EA;--.;ure" 

5. 	Expo!!u.~ point oonccnt....tic-n is iilIiximum dete-,:te.a or arithmetic m~n. whichever is lower. 
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Tl~..BLE 50 SUIYi~iARY STATiSTiCS FOR OROUr-illWATER FROr~i THE SEWAGE SLUDGE Ail..EA 

(Units: p.g/L) 

NOTES: 


Point Concentration.; 

Average Case (5) 
(] f {; o f 13 5 10 0.(=:(; o o 
{) ! 6 o 13 10 0.000 (} 

o i 6 (} i 13 5 10 0.000 G 
o i 6 o i 13 5 10 O.c=::=) o o 
o ! 6 o ! 10 O.Cv,:vJ (} 

o i 6 o i 6 0.000 o o 
o i 6 o i 9 50 0.(:=:=) o o 
() i 6 o i 13 10 0.C=:=3 o 
o i 6 () i 13 10 0.C=:=3 o 
o 6 o ! 13 10 O,<:v::;v) o 

,~o i 6 {} ! 13 50 O.CI(JO o 
6 ! 6 13 ! 13 10 627 - 556t.=AJ 556(JO 

i 6 ! i 13 Ii 74.2 17.G-97 74.2 17 
:: :: 2.7 S.S 1.8C=3 J.J 1.8 

6 i 6 Ai ! 13 I 
2 I 6 :3 ! 13 1 

19.. 3 2~~ 97.. 497 284 97 
3 i 6 3 i 13 1 1:701 3.4

! ti i 13 3 19.4 3.3':ti 19.4 3.3 
3 6 3 13 2 54.5 14.451 54.5 14 
5 ! 6 8 ! 13 2 IGJ) 45.0 20.560 45.0 21 
5 6 9 13 2 11 15.3 17.3 Sit 178 123 

5 f 6 8 i 13 1 2 10.9 82.4 26.542 82.4 
13 13 1 62"40 ';"41.444 6230 2500 

6 i 6 11 I 13 16 5.4 76.6 

5 6 S i 13 2 5 6.5 101.0 22.019 101.0 
6 i 6 9 ! 13 3 11 362 137.426 362 140 

! I 1 1 i 30.0 17100.000 17100 17C=JO 

4 ! 6 4 ! 12 SO lOe1() c~~ 27(=3 56S.C=:=3 2700 560 

1. This vah!G represents the num~ =1' of locations which had dete-ete-d concent..-ations per ih~ number of locations ga,mpicd.. 

~~il:~::rr::r::~:~~::~!~r::i~~t!~4r:~:~:~::~:"~:fi!!~~~O:::~t::;~:~ coHected at ail ic-::ations in the ;pe~ific ar~~. 
Th~ total nmn'::=r of samples coHceled vanes due to reje-~tro values and 10000tiong not sampl--.i. 

Refer to section 0.1.3 ror a d~miied di~u:;~ion of averaging. 
4" lviaximum. detected is deru:.m. 3;; me cxpgs~~ ~int con.centration for eRe.a;..ruable r..fa~imllrn Ex;~;Ufc# 
$. Exp--"'ure ;-....int c.on-:~ttttion ia ImI,lt'.irnum .,t-teet ... -.i or a::-i.thmetic mean. wmc!:~ver i; lower. 



gwres SUMMARY STATISTICS FOR GROUNDWATER FROM RESIDEN"T!AL WELLS 

(lJnits: ;.t!!.!L) 

Aritlunetie 

Detectlor.lLocation. it} Dc:t..-lorJSampie;; (2) Vm;t5 Concentration M=.'i (3) 

1 i 10 1 ! 21 1 OJl 0.8 0.515 0.8 0.52 
1 10 1 i 21 1 1.. 0 0.525 1.0 0.53 

Frcqumcy of FICquency of R"'lg~ of Detection 

2 I 10 2 ! 21 0.555 0.56IE=::.. 
2 i 10 2 12 50 14 22.745 .A 141 .... 

1 ! 10 1 I 19 7.900 63 7.9 

0.C'48 0.0024 0.C=3241 I 10 1 i 21 0.10 

90.475 552 904 ! 10 S i 21 27
I~~::um 6 I H) 8 ! 21 4 8.273 44.3 

3 ! Hi 4 ! 21 3 11 13.503 58.6 14 

I;:;:nese 9 ! 10 IS i 21 9 887~830 3100 890 
1 ! 10 1 i 19 0.2 0.136 0.46 0.14 

1 ! 10 1 21 24.204 165 24I:::~ry 
9 I iO 9 ! 21 1000 450 :noo 3700 1600 

552 
44.3 
58.6 

165 


I""~OTES: 

1. Tnis value repre3eni:l the numher of io-:oations which had detected concentrations ~~r me numi:.er or location!: sampl~..t. 

http:numi:.er


REASONABLE MAXIMUM EXPOSURE 

ROSE HiLL REGiONAL L.a.NDF1LL SUPERFUND SiTE 

I Medium Chem;",,; Chemica! 

I I 
1.1E..o5 

15E..oz 

4.2E-Oe 

T"';!"I Organ 

Nervous System 

3.1E+Ql 

22E*OO 

i.1E+Qi 

4.SE+Oi 

innalation De!'n"!ei 

, oia; Hazard index Across Ali Media ana Ail Exposure Routes 

Roul., To'.1 

22E+OO 

1,11"::+01 

4.5E+01 

4.6E+Oi 
~==",!l 

TO;5i Kidney Hi = "-....2~2~E~.,~:.:~'..,.;; 



TABLE 53 

RiSk: ASSESSr-..1ENT SUMMARY 

ROSE HiLL REGIONAL LANDFILL SUPERFUND SITE 

Exposure 

io},edit:m 

Ingestion inhaiation Dermai 1 
Chemicai 

It.ii.·ntimony 

UICedm!um 

IIM""il"''''';; 

Exposure 

Targst Organ Route. Tota; 

B!OOd i 	 5.1E-t-OO 

K1C'1!-:.ey i 1.1E+OO 	 '1 '1E+OO 

7.1E+C() 

(Toie!) 13E+01 

To:a; Haz:=ra index Aero .. Aii Meaia and AU Exposure Route. I' _ 1.3E+u; 

http:K1C'1!-:.ey


ROSE HiLL REGiONAL La.NDFiLL SUPERFUND SiTE 

~ i Inhiiliition O","iil! E&~iJiii 
I I Fh~'_'t=: Te-i 

e.~d ! 7.21:+00 7.2E~OO 

tv-...... ;;;vwi_rn i i.iE';'iH 

_.C I,,,., i---)-----;I I r~ 
Til...BLE 55 

~dSE H!!..!.. REG!ONA!.. L...NDF!!..!.. SUPERFUN':J SiTE 

ise.--nenc Tlmeh~: C~"l'TemiFt.oto.:re 
iR~~ ~!;!pt.';~~: R~~ 

'Rii---tu;- ... _- ....... ..., 


I M.&u... ! E:~= c....m!... 

Ingo.''''' II I - I''''ol..eo I 
J.5E+CI{l J.SE+!)!)I.....r ::.:;,;onll-""... ~. n\,u._, 3.5E*CC. -I 



T..A.BLE )u 

.,......SE••"ENT SU;;"_'_~Y 

~EASONA9LE ,",""",",U,", £XPOSU,,£ 

iSewn..-'o<; Tin..:;.....: C ....... -;t,'Fwt"... , 

=R~O;:Gi P~Iu."i.: .",.!tVi' 
iR--~C:' ... ..:..: .......:1 


t.!:..:.~., ~,=, I I 

. ,._,_",f------if--.-.E--e..-.+---+--.-.'E-~- '=".:.. 

~ ,....,'! w 

Pi ............. ··,....... ..,....... 


T£A..BLE 57 

ROSE H;LL ~~G;m';AL LANOfllL SUPERFUP-m SITE 

r 




'i ..J\.nLE 58 

=s..~_ ... T ... _~:.. _. C;''l'r=.'';'/F;.1"vr_ 

I:~?: ~~:~: V~.ft= 

r 
! 2.7E-Oa 

I --e...:. '! 4E~ 

iT""')1 ~-~-----I. _1---i--'-4E-~-"'--

T~a~BLE 59 

i5C:~:~ T~fr:rr::: Curr:r:L'F;.'t'.Jf: 

=~on;.iitUf p~-t'oOO· Nii.rt)"" ~ii.klBift 

nR,!!~~QI" ~. aglJi! • 

E!("~!~~ ! 
Miidlum i 

I I Oliifffui.; 

I , 2E~O' , 2E"'"O' 

l---r----:-----=I '2E'e' I I' 2E·e, i 

http:Curr:r:L'F;.'t'.Jf


TABLE 60 

RiSK ASSESSMENT SUMMARY 

REASONABLE M.AJ(!MUM EXPOSURE 

ROSE HILL REGIONAL LANDFiLL SUPERFUND SiTE 

II MfId~~.." Expos""" Exposure Chemicei C .. ,c.;"ogen", Ri.k Ch"mic&! No"-C,,,e;r:v:og,,"ie H","rd Quoii.. ,,; 

!flr;.l@sticJf1 Inhalatiun D6i'iTiar EXpGsun; PiimsiY Ingestion Inhalation OSiiiial EXPOSUi6~!!::!:~.... __~__~~==~=;8=di=~-=,,==~======p=Oir=.~==~,~~======~=+~--~~~====~====~~~~~~1~======~~~~~~~~~==~======~======~~~~~Target Organ...... : R~'taa TOISI Routes Total 

iift" indoor Air (1; Nearby Residences itol!ny! ChkY.ide i 1.9E-03 1.9E-03 

r 1-----------1 
1.9E-1i3 1.9E..Q3i ~~)I.:! 

~ 
Tota! Hazard inaeJt Aeros:'5 AU Media and Aii E'!posure ROutes tlli==,;,~...;~!;A=- Not Evaiuataa 

(1) "'''"."red e~~"if~iiofi; ~i 220 RO;6 H,II Ro"d 

mailto:flr;.l@sticJf1


TAHLE61 

FOR CHEMiCALS OF CONCERN 

CHRONIC ORAL REFERENCE REFERENCE 

CHEM"J'CJ..L (a) ilfD CP~liCAL EFFECTS FOR SLOPE FACTOR OF FOR NOlr.S 

(mgt'!cg) CONFIDENCE RiD i(mgt'!cg/day) EVlDENCE SLO!'E FACTOR 

VOLATILEORGAN1CCO~rrOU:~TIS 

Acetone OJO increased liver weight TI<lS g/9g t!A N"a\. N.A. 

NA ~JA NA 2.9E-02 .~ IRIS ;i9& 

Chioroettl!me NA NA rIA N,,~ NA 

iii ~D;chioroet..It=-..'tc 0.10 Low l-IE.a\ST '91 t~A C IRIS 8/98 

H'tAST '97 N.a\ NA NA 

NA NA LiE-02 il2 or C NCEA 

VL-lyl chloride NA NA NA NA !.9E+:j:J A HE..."ST '97 

0.03 I!(lS g/9g 1,2E~Oi B2 !RIS 8/98 

bis(2-Ethyihexyi)phthaiate 0.02 IFJS 8/98 i.4E-02 82 IRIS 8198 

nerve GaIn age Med. fllJS gl\jg 4.5E+OO 82 iRiS 8/'98 

4-Methylphenol Low j..:EAST '97 !~.A. r~A .'1'..
!"'!~ 

0.10 liver effecI; Merl. !-I:EAST '97 r.,JA NA NA 

NA NA N . .;\. it.i A 
!"!!n, 1.3E-01 52 !RIS Si98 

NA NA 7.3E+o.:> 82 IRIS gi9g 

Benzo(b)t'i\Hir~-"tthene NA NA NA r..IA 1.3E~ji 92 iRiS 8/98 

NA NA 7.3E .. j2 B2 !R1S 8198 

NA NA t~A 1.3E-03 2.2 iRiS 8i9S 

NA NA NA 7.3E-Oi B2 !R1S g/ti8 

fl(lS g/9g L6E+Oi 82 IRIS giSt; 



TA..BLE61 
{f;;nt!n;;~dl. 

Oit4.L DOSE-RESP-ONSE VALUES 
FOR CHEMiCALS 01' CONCER..~ 

CJ-f:ROt~lC RE!'ERENCE OR.AL WtIGh'T REFERENCE 

Cl--:EM1CAL (a) Rffi CR.llICAL EFFECTS RiD FOR SLOPE F."'.CTOR OF FOR 

(mg/kg) CONFIDENCE I(mg/kglday} EVIDENCE SLOPE FAC!OP, 

NA N.~ NA NA NA rEA 

blood ~w !F~S 8/93 NA "ia 
!~!"'- NA 

5kin Me<!. u:J:S 8/98 1.5 A rRIS 8i98 

v:$Culef r..fea. ntis 8/9S NA NA IRIS ii/9ii 

o.con NOEL Me<!. IRIS 8!98 NA "NA !R!S 8/'98 

kicllCY d:m:;e High IRIS Si~S NA IH IRiS ii/98 

0.005 NO~. L.nw lli18 gj98 t~A A !!US !St"98 h 

NA NA NA riA NA ... ia 
!"OIJ~ NA 

Copper NA NA NA rEA NA NA 

riA NA NA lolA NA B2 iRIS 8/,;;8 

0.07 ~rw'ous system Me.1. IPJS 8:'98 NA D IRIS 8/98 

nerve\!! system High IRIS 8/98 NA D iRIS 8198 

0.02 ~-e;;R-L~ r.(".dyiorSa..~ \\'e1Silt: Low IRJS 8/98 riA N.-1. NA 

TI-.:iHum NOEL r.icc. IPJS ii.wTou 
cr~c NA 0 iRIS Bl9S 

O.C-j1 NOEL Me<!. l1"EAST ~7 rEA D "''i~ 
la~,,:) !St";;8 

0.30 blood High IP~S 5/95 N.~ D fiiJS g,'9ii 

ii. This table includes chc:mica1s detec"",.t in Sojii, sludge. leachate, a.tld SI'Oun:1w:ier. 
b. The Rm for Chromium VI was u..ooed. 

REFEF~NCES: ft...BBREV'IAnONS: 
IRIS. USEPA. !998. !niCg.rated Risk Information System. Database ileiifched August !SM)ii. NA = Not avaHable NOEL~NQ Observed Effect Levei 
HE.;'ST. USEPA, i 991. Healm Eff~"tS Assessment SummiLry iables, F"Y"..!S~7 A~"muai. RID = Referenc~ cQncentration 
NCEA. USEPA, !996. r..rationru Center fer ai}vtrcp.meiitai Assessmen~ Superrdcd Hea!tb Pisk Technical Supr..."rt Center...A.uachment! to 2! .~ugust i996 ietter to D_ NC".!.1on. 



T..A.BL.E. 

INHALATiON I;-OSE=RESPONSE VALUES 

FOR AIR CHEMICALS OF CONCER:'l 

CHR:JNIC iNHALATiON REFERENCE iNRALi\TiON WEIGHT REFERENCE 

CHEr"iICAL (3) RfC CRITICAL EFFECTS RfC POR UNiT RISK OF FOR r.JOTES 

co"t~FrDEr-.jCE RfC EVIDENCE UNIT RISK 

!VOLATILE ORGANiC COMPOUNDS 

s-'\cetcne 

Beil-Zene 

Caroon disuifide 

Dichlorodit1uoromethane 

i ! 1-Dichioroethane 

1.1 ~Dichior(,~thene 

ds-l,2-Dichlaraethene 

trans-l.2-Dichloroethene 

Et..ltylbenzene 

Methylene chloride 

1,1,2,2-Tetrachiomethane 

NA 

0.006 

0.70 

0.20 

{),50 

NA 

NA 

NA 

1.0 

0.08 

3.0 

NA 

d~~age to nemato!=HJletic 
progenitor ccBs 

peripherai nervous system 
dysfunction 

liver lesions 

medium 

medium 

NCE:\ 3!96 

iRIS Bi98 

HEs~ST '91 

iRiS 8i98 b 

kidney damage BEAST '97 c IRIS 8!98 

S.OE-OS c IRIS 8/98 

D iRIS 8i98 

developmentaJ toxicity iRiS 8i98 D IRIS 8i98 

increases":: liver weight, 
kidney effects 

liver toxicity 22 iRiS 8/98 

5.8E-05 C iRiS 8i98 



{continued)~ 

CHRONIC INHALATIOI'.l ..VEIGHT REFEREt~CE 

CHEl-..iiCAL (a) RfC CRITIC~A..L EFFECTS RfC FOR UNIT RISK OF FOR NOTES 

EViDRN'CF Ur~IT RISK 

FOOTNOTES: 
a. 	 This table inciudes chemicals selected in the RI as chemicais of concern in iandfiH gas that 'Nere detected in the solid waste landfiH 

plUS chemicals detected in residential area ambient air sampling in 1O;Kj3. 
h. 	 The value listed as a chronic RfC is a draft, provisional value. 
C. 	 Chronic RfC is from the "A,temate Methods Table" ofHEAST FY-i997. 
d. 	 RfCs for xylenes and the inhalation unit risk for trichloroethene were available on HEAST umii 1991 but haVe sinCe been withdrawn. 

ABBREViATiONS: 
iRiS. USEPA, 1998. imegrate~ Risk information System. DatabaSe searched August 1)')'''. NA = Not available 
HE~.t\ST. USEP,l\. 1997, Health Effects Assessment Summar: Tables, FY-1997 Annual. RfC = ReferenCe concentration 
NeE.';'•. USEP.A. 1996. Nationa! Center for Environmental Assessment, Superfund Health Risk Technica; Support Center. Attachments to 21 .A.ugust 1996 letter iO D. t~ew[nn_ 

REFEREt~CES: 

i 

Toluene 0,40 neuroiogicai effects iRiS 8i98 	 D 

1.2.4-Trichiorobenzene 0,20 non-adverse weight changes HEAST '97 	 D 

1,1,1-Trichloroethane 1.00 brain damage medium NCEA 8i96 	 D 

Trichicrc~thei1e NA 	 1.7:E-CI6 B2 or C 

0.00·5 i'"~CEA 3/96 

\ve:ight gain; testicuiar atrophy 

1.3.5-Trimethyibenzene Q.C{:6 	 neuroloxicity. decreased uody iow r~CEA 3i96 

weight gain. testicuiar atrophy 

V'iny! chicride 	 8.4E-05 

m,p-Xylene 	 D 

u-XYlene NA 	 D 

iRiS 8i98 

iRiS 8i98 

IRIS 8i98 

NCEA 

b 

d 

HEAST '97 

iRIS 8i98 

IRIS 8/98 

b 

d 



TABLE 63 ROSE HILL REGIONP-.!. Lp-l'·U)F!!....L ECOLOmC#>L RiSK ASSESSMENT - SURFACE WATER CONTAft,'i!r~#>l'~T SCREENiNG 

AWq:::. AWQC 

of Ct.ronic .A!:l!te Bac;:..ground 
9/91 1192 5"92 CrtW-i: !l..;;.nge 

IiVnlatiie 01':rar.iclI 
. ~.e liS6 :1 265 UI Toluene 1156 2 i4 635 IT 

Tc..t..al Xyienes lfS6 9 ND ND U 
Cio.lor-::.t-er.une 	 2 79S U 
1.2~Dichloroeti1me(tot=i) NIl ND U 

6 NO NO U 
i5/56 1.4 5.2 	 ND ND 4 

W-"--r =c!ub!e tHliiiIii..,.. 


Acryl;;; ...-tde !.ilS i10 rEA NA u 

N.N-DMF 1131 NA NA ND u 


C!-mivolaille or:ra.-.iclI 

b l -t,2-i!.ylliexyl)phtba1&te US6 S.2 12 u 

Dictllylpnt.:'ol!i!ltc 2 S8 u 


1 	 37 ug;:....~t-!;if~:::;:.. 3 	 ND ND u 
P~.dc= 

rm....--BHC(l ~nd=-T) 	 115.5 0.002 ND u 
~,~'-m:m 	 US6 O.00¢7 ND u 

USE 0.014 ND u 

88.SAluminum 	 130 3iO 57 
u 

p-.f;;en!e 2!S6 4.1 0.57 ,.,. 
AIIUmony 4/56 2!J! i5 12 10 

u 
B;u""luffi. 	 33156 279 10 1.1 9.5 ND U 5.6 

.". "'.fi56.156 27.i.().j 5;300 3,7C=j 	 NO :l,U1<.J 4,070 
uCr.romium 	 1!56 3~2 1.7 11 

Copper 6/56 iL6 S.8 1.6 B.9 .. 21.2 • 2.1 
iron 48/56 1.6::=j 1,9fJO i.C:::; u 
L=d 3.7 1.2 4.0 • u 
~..agneeiuffi. S6iS6 2.'00 1~700 i,SOO ND ND 1,210 1,46:j 
Mangan~ 54/56 2,030 610 320 ND r~D 2u.6 65.2 
Nickel 1IS6 S.O 2.7 155. 1.664;;- u 
Pot=:ium 31/56 4S,ClI;O S.2C:j 570 95-3 aa:J ND ND u 
S.----illlffi. 56iS6 59,900 14,000 ii;OOO 9,C1(lI; 9,OCllj 9.000 NO ND 7,9f~J 

..,.., Q 
4:::4:::~gIS156 	 9.4 7Jj 5~2 U 

17/19 NA NA 0.29 0.65 24 u O.iS 
Cy8........icc 3156 21u 22 u 

, A
Sulfide i4i37 2.20 ! .... NA 	 ND u 2.20 

NOTES 


.All cvnc.-~trations in ;!giL except ammonia and sulfide. wh.ich. are L1. mglL~ 

~ fo.-!-uUyte was not det.ect.cd l.Yi this round . 

•• ;;; The ;~cuiated IDcL-I is greatei' tn!i!1. th.~ ma~imum detect~ 

N.A. ~-uUy;'..e VI:: net :.niiil)"7 ... -1 for in ~LJ; round or all valuc: were re~...-1. 

e C~~.cwft wu i"'.Jiiicu!at9d ~-ir~ tl~ae maximum v=lue of ';iinfil~ h&-nn~ (i20~8 ~lL). 

IT Th!!! ii!'.alyte wa; not cie'..ect.:.": in :my of t.i;.e i;;;..~1-.grol!"id ;;unplc;. or t.\c n=-det-~ V=!Ue ie tile lOWe;;! c.:)n~.tr!!tl;:m. 


http:det.ect.cd


Frequency A:Wr:
of ~..uimum M=n kllt~ 

6:'91 4:'92 Crf~.a 

Volaili€l or;;....~; 
_-JTolu .... e 	 3/9 rl'\ i9 14 635 

3/g 2 1.7 36 1,600
Vi 3 No No 

$I ••i::~~I~:€l 	 .$. 
319 2 	 Hi 795 

t oc...,Trlchlo~~~e 	 1/8 4- 2.8 43 Ai"'~ 

Ug 	 00044 10Ji ND NDi:~=;:i~~=':':<Wt.a!) 3/9 2 ••• No No 
Chlorc-Efr.ar~ 4;9 a s.7 ••• NO NO 
Vmyl ChlorIde li8 ••• ND ND 
CL~ D!iu!ilde 218 12 4.5 No NO 

Scmivol!!tile or==nic= 
... L319 0.9 o~77 .L.O lIS 

3/9 11 6.3 S8 2,605 
ccc~~~l~;~;l)phth"i= 1/9 23G 42.S 	 i2 ~~~ 

T_-rg&.-Hc: 
Ai.n_'num 119 '''' cnn i2,ooo 310 87 7S:l~-...!j=-~ 

.&.n='.ie 	 iii 3"7 1.9 '" 1.£.~ 51 
!Sii..r1um 9/9 2~120 510 18=3 NO NO 
~!fmmn 219 11.2 3.g o~ 17 7~5 
Calcium 9,h~ S9.C=C=J 25,000 20,000 ND No 
Ci-d'cmium 2i9 23.9 6. i 2.6 11 16 
Cc..tJ=1t 4/9 295 53 NO NO 

"W"7 uCurr-er 	 Il9 9. 6 22.6 .. 36.2 ..~/.C 

iron. 	 9/9 i !370,CJ(:) 330.000 140.000 i,OOO No 
3i9 ii4 56 5.0 5.4 .. 214 .. 
9/9 i4.7oo 7,100 1,900 NO NO~:-:.:~~ 9/9 16,100 7~2C=J 6;61:=) ND ND 

Mercury ij·-~ 0.2 U. 13 0.012 2.4 
Nickd. . 3/8 iSJi 7.0 300 .. 2.700 .. 
Po<==!um 919 44,500 14~OOO 14,(=:=) NO ND 
~---iium. 9"9 55,400 21,(=:=1 23.000 ND ND 
V.......r.ium 3/9 65.2 23 No No 

iii...."....Zin~ 	 4/7 209 6~8 .L\U. .. 223 .. 
"'~3/3 21.7S NA 13 ,.4- 24 

219 4i 7 16 5.2 22 

NOTES 


~.1l concentration; i."'1 t'giL exc.;.y~ ammonia, which is in mg/I.. 


-- A"laiyte W!iS not detocted in t,1..i; round. 


*** The c:Ucul3.ted mean is ,greeter than u:~e IDiiximum det~t. 


r~A ;}..!!a.iyt~ wa; not 3A-ul1yzed for in this round or all values were j'ejecte~L 


http:Chlorc-Efr.ar


TABLE 65 


uf 
6i91 91'91 5/92 "i:.PA NYSDEC 

1/39 ND ND ND ND lJ 

i<J'i;.yii:".;r!Z€ile 1JAn 


~~ ND r~D r~D U 
Toad Xylcn.= 5140 ND ND ND ND 
~_~or-= 5/40 9i NO NIl NIl NI> u 42 
2-B;,;tanoo.~ 13 ND ND r.:n 

4=r..iEt1tyl....2 !--~"1tA."'on~ 1/40 
 :rm ND ND ND u 
Tetr=ehl{)roci:.l...::= 3/40 ND ND NO NO u 
Trlc.id~;~~ene 16 ND ND u 
i ,2-Dia"':hi~h#ir.e(tota1) 1/40 s ND r~D u 
Chloroform. ii40 S ND ND u 
CL~"n Di:ulild= 2i4-3 22 4.2 9.5 ND NO NO u 

.Semi~O~=NI~ nr==n~ CHitlbi 
Ph_Ant."~e 2139 220 1.380 ND NO u 

960 ND ND u1/39 
3;600 ND ND u 


Pyr=t: 

5/39 

350 2~~iiO ND ND U 

Ciuyie!"'.e 1/39 
 2~81:=J ND ND 'iT 

B-:-::!Z.orD)flu.~1L:"~ i/39 
 i';i) ND Ii 

ND NO Uikr~1t)iiuonL-m:_~ 1/39 
Ber-':&~ 1;:~ 2~S.~ ND Nil u 

3iO ND ND ND u 
ND ND ui!.~~;:~:~ 1/39 

Pc=ticid- iu.lI'rU!'1 

11/37 0.13 ND ND ND u 


';,4'-00'8 SI3i 2.6 "'" • .!.~ is ND ND u
~ 

4,4'-ODD 2137 8.2 3.1 20 ND u 

4,4'-DOT i/37 
 1.u 7. u 

McthoxyehlOf 1/37 2.6 
 ND ND ND u 

EndcwSuif;an II 1137 0.31 
 ND ND ND ND U 

Dieid:dn li37 1.3 
 0.02 8 ND ND u 

u.S 6 ugam:r~-:::hlQI'd=,"1.e 1/31 

4.400 ND ND ND ND 749 

p..ntimony 1/40 ~2.1 5J. 2 2S ND NIl U 

...~c 21W::l ~.1 0.i5 0.78 33 8S 3 S iT 


4:::li4:::l f4.6 16 i7 7.9 ND ND 20 ND 2.7 
&..-ryllium !iii4:J (L54 0.22 ND r~D u 
Cadmium 1/411 i ~3 0.56 5 9 OJ~ u 
Ciilcium 33/40 1,760 530 780 260 ND ND ND ND U 3SG 
Chromium 23/40 H!.1 3.0 5.7 .!. 

• 
.. 
'7 50 145 25 26 tJ 1.6f 

Cc-:;81t 21140 ~.S 1.5 3.0 0.90 NO ND ND ND u 
CopF'~r 3/39 56.1 6;3 70 390 25 19 u 
lron 40/4:j i 13.(=:=) 13,0("10 12.eA1O 8,100 ND r~D 17!C=C=O 7ilO 1.0-20 

'7'> IT3214:) 2£3.4- 27 S.'2 lI0 40 27 v 7.2 
35/4:J 2 j S60 530 J4:J ND ND U 373 

I.~ 



65 (Continued). ROSE H!!..L REGION;\.L L;\'l"'~DF!LL ECOLOO!CP-.L P..!SK . 	 '. T SCP~~~iNO 

FreqUQiCj' 
Bac}':....Ju...iid 

6~1 9~1 S~2 liPA. t..fYSDEC ita...-ag9 
of 

160 120 110 ND ND 3W 428 13.5 22.6 
19/40 2-rJ~5 2.9 s.o La 30 5:; 20 22 u 1.4 
lSi4V 775 18:J 320 ND ND r.iD ND u 

n "2A6i40 2~1 O~68 ~~--... 0.20 NO ND ND ND U 0.52 
ScCium 	 i3i39 115 4S 44 r-lD r-lD ND ND U 

2140 O~37 0.20 ND ND t~D ND U 
~r. 
4;:; V25/40 17~7 7.2 5.9 2.3 ND ND ND ND U 

13i40 236 31 35 6.0 120 270 9"0 55 U 

Sill ?'i.6 NA NAt. 3~7 r~D r'::O 7S ND U 
!'1!'1 n15/29 850 31 63 	 ND ND r~D ND U ~4.V 

N'OTE-~ 
~-..:i)~ we; n.ot i~~.eoj'Fi1 in Ltd! round. 
The c:1C1l1l!~~~ mean i; ~~9!' ~L.an the ma...hi'iUiii detect. 

riA ~":~Y:~==..:~:;:i~:-2 for in thl; round. 

~:t~~;;:~1;~=i~:: ;~_d;~~i:1 :!;~~;;:~;;-mp1=, or the non~~~M viiine is the io",,= ~tratlcn. 

;i~D~r~-~_-;~ ;.~:(g~~6EC 1959) 



TABLE 66 ~~OLAJGICAL I!TsK ASS1i":.'iSl\.i&~r-I" 

Site Conc.ent.~t!on 

Fr~~uency of Screening Status 
I:etecnon 9i91 4/92 Effect ! pvel Cc-~e2 

1, 1= DichloroeL'1ene 

i , i -Dichlorc~thane 

2-But"'none 

Acetone 

E.enzene 

Chloroform 

Ethylbenz.ene 

TeL."1!.crJorc-eL.;ene 

Toluene 

Trichlometherre 

Vinyl Chloride 

Tor~i Xvlenes 

li24 

1/24 

2/24 

4i24 

7/24 

li24 

1/24 

15/24 

2i24 

4;24 

5/24 

7/24 

6/24 

1/24 

2i24 

5/24 

8 

4 

25 

2,4(.) 

830 

6 

3 

6 

3 

21 

13 

110 

2 

250 

84 

2~~~7 

8.5 

15,917 42g~8 

5.5 

6.3 

=== 
25.0 

1.. 8 

1(=),(i[=) 

Unk:nown 

lC=),C=]f) 

10,(=]=) 

10,C=::;=J j C=::;=J 

3(=3 

1,C=C=J 

10,C=:=J 

3(=) 

Unk:nowTI 

1.(iC=) 

Sep:~vulati!e Ol2anics 

4-ChlOi04!,aHrre 1/24 490 229.6 Unlc:nown 

SE 

SE 

SE 

SE 

Srvi 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

s~-



TABLE 66 (Continued). ECOLi:JGICAL It..ISK ASS~~~Sl\iEl'l~.r - SlJiiFACE SOIL 

Site Concent.-auon 

Fr.-·;uencyof Screening S~~tliS 
COffif.-.Jund Detection 9i91 4i92 Eff~:t ~~vel CC=le1 

- ..f:-enzu(ajpyrene 

~~nZO(D)fluoml1L:tene 

r.:".:.nw(k)fb.loraaWJ.thene 

Chrysene 

Diethylphbiaiate 

Fluoi"21,thene 

Indeno(I,2,J-cd)pyrene 
:t~aphth;llene 

Phemmthrene 

4/24 

4/24 

Si24 

4i24 

4124 

3/24 

5/24 

5i24 

3/24 

1124 

5/24 

78 1,(i(!) 

68 === === 20 
76 

~4 19,(=:=) 

57 

120 10,(=:=) 

95 5,(i(A) 

46 *** *** 
160 lO,C=:=J 

52 1,(K]i] 

35 5,C=:=J 

110 

170 126.5 IO.LiCit) 

SE 


Slvi 


SE 


SE 


SE 


SE 


SE 


SE 


SE 


SE 


SE 


SE 


SE 


ft-Jdrin li24 0.6 
~!phaiiiiChlorc1~f!e 1/24 1.3 Sfvi 

Dieldrin 1124 S~i 

2i24 2.3 SE 



TABLE 66 SUPJrACE son.. 

Si!= Concentri!tion 

Com~-J1.lnd 

Fi~,,"~uency of 
I:~~~:tion 9/91 1 4i92 b!!ect Level 

Screening Status 
C::--~el 

4,4-DDE 7/24 3.6 2.4 SE 
4,4-DuD 2i24 5.2 2.9 1e=J 

8/24 s~· 

A~urrrinum 24124 

F..ntimony 1/24 

Ars-.enic 13/24 

24/24 

~:ryliium l1i24 

CadmIum 1/24 

C~lciu!!! 24i24 

Chromium 14i24 

COO?_lt 14/24 

15i22 

Iron 24/24 

24i24 

ryiagnesium 24/24 

79 

86 

1 . .:. 

.1.,870 

18 

12=8 

253 

149,C=:=J 

124 

9,219 

9 

~ .. 6 

20 

0;4 

626 

10 

3.9 

32 

11,285 

11 

1,241 

6,592 

24 

502 

4 

5 

21 

802 

8 

3.4 
4(=) 

2=2 

3 

Uni:nown 

120 

25 

20 

Unk:nown 

20 

8;~..:.:J 

sa 
S5ri 

SE 

SE 

SE 

SB 

SE 

SE 

cc 

cc 
SB/SE 




TABLE 66 (Continued): ECOLAJGICAL RISK ASS¥.~~Sl\rir.:l'ri· SuiiFACE SOIL 

Site Concentration 

F:r=-=!liefiCY of Screening S~~tus 
9/91 4i92 Eff~t Level C,-="-~e2 

24i24 6,120 130 c-56 cc 
;'!'~ercury 4i24 0.41 0.10 0.11 SE 

12i23 32 SE 

23/24 9"~1~ 680 394 4,320 SB/SE 

Selenium 1124 2 

Silver 3/24 0.5 10 SE 

. i "!l;tilium 2i24 0.4 0.2 Uniillown SB 

Vruiadium 23/24 27 16 11 150 SE 

Zinc 22/22 57 19 SE 

Or-Jy c~lclllaie'J fOf C:f:;ITlj:-Junds wit.~ at least one detection. Hal! of t~e detection limit was u~·-: at lor-ations where a 
compound was below i.Iie oerection limit when ~~!cuiating ffie41iSe iJie sym1;-oi *** indica~~~ that the c'llcuiate.j me1!! 

SB Screen.,.,,~ Out: ~?~ckground Concenu4tions Cuiy; SE - Screen.,.,,~ Out: r"i.,.,,~ia ConcenL-ation ~:low Eff.,.,,:tiCriteria 

-.C.I._C.·-.!-~.~-.. .t.: "= _-._'._:::i......... ..... __ .t.: "= 9-.x_._'. ,': ,.!.. 9-."_-••"'_-.,': i 027=li <! ng~--=- = .. ~. • •• Ogo n-.-.• ~.~b~.; 1. n r D ";,.. T:.~ ~=t... '1 "".=. i -;. no.
LI_A .. 9.0 _ -~.-_;. '-~".I.-.-_~. .. ••• ••• .... no_ o " ..·._..... _. r ••,.Referenc:e-s fOf effe::t levels: _ • __ ,- ~ --. - . ,- . ,- _ .!.-"v, ... , .!.70n}, .!.7v",... , .!.70v...}; Dj-=-=U\; \.!.7uu;, r.U;Hi'.U 1...:;107;' 

LY3. -.-_11.- R~T""i.~•• QQ'j-' .. •••~~.~'. 'l~&'" L_~L_~~'I':'.D.~._..~_. ., .... p ••\. ' ••- ::!~,-.,_.ri. ¥ ~_~.!-,._~.L--.&'•••_ -&~.-'--..-J ....... \.&.,7;;~!' ...... ,aULo....... \.&.JJ_\.;j, =- ,;.---- ~,- -



ECOLOGiCAL RiSK ASSESSMl£NT - l.ii"liTED STATF.'..i;,; Sl.iKFACE SOi!!· BACKGROUl'iD 
LEVEL FOR fTiETA~-S (iytGiKG) 

Com~-Jund Typic~1 Range r~inimum 

AluminuHl 

Antimony 

Arsenic 

B-:ryllil.lffi 

Cadmium 

Calcium 

~""'h .."" .... ; ......
\"",1.11. VI111Ul11 

COb~lt 

Copper 

Iron 

Lead 

Nickel 

Potassium. 

Seleruum 

Silver 

66,000 

t~D 

6 

554 

1 

3.5 

53 

10 

25 

20 

9,2C!£J 

23,C=~=J 

0.5 

No 

30;C=::;=3- i C=J:- e=:=J 

i-i2 

~titJ- 1 ; C=~=J 

1-3 

8,G=~=J-18jQ()=J 

4~ljG=;;=J 

3=10 

2--ICft) 

j,G't..!J.... 10,(!i]:J 

O.1~2.0 

U.i--l.0 

7e=:> 

15 

<1 

< 150 

i 

<3 

<1 

IG=J 

2 

50 

<1 

0.01 

<5 

50 

0.1 

50 

7 

9 

3.C=JO 

70 

3C=J 

550;C=~=J 

700 

lC=J,C=~=J 

15 

1.0 



rJ...BLE 67 (Continued). ECOLOGICAL RISK ASSESSl\-lliNT - Ul\;l:TED STATES 
SiJRFACE ::;UiL BACKGROUND LEVEL FOR ~fii:TALS (l"lGiKG) 

_. .
Typical Range lVial{iffiUffi 

Th~11ium 0.5-2.0 0.5 2.0 

Vanadium 76 30-70 <7 500 

Zinc 54 lO-3C=J <5 

r.'___ • n ••~~i.._ 11(100\ D.·r·_Li._~ 1100Cn B'~"""" ,~:IC:-.·c:-.·,~.·.~.= •. _'_J -.I1<.'"_· Jb-L..o.·"' ....•.• ••• ••• .... ='.~_·,·99J!-_·.:I~.rlUlH..- D'y~~H~ \1.700;, 1.·':'l~ii~u \J.7U7J, -::j\"r1 ~_:-:- _,., Q.! _., • _-_-~~_.= 



st;1Y~YL~RY OF 1'p.K E:COL··()GICAL Ctlr.:~i iCALS OF CONCRP~'l 

Surface Soil SU.ri&e:e '.'/ater leachate SU.l ~ace s~iment 

;\'.luminum x x x 
Cvvper x 
iron x x x 

x x 
x x x 



TA~BLE 69 

~.~,,~.~~':"!'-'-!~'-'ll~'-'l.L·_ D_....I__!_.. __~U'__ ':.,.. ~ DIlC...li-JlJ!!H. 

Abun:1::iflc.eiDiversity CO!TI!=J:lrison ;....Tit~ Upstream Location; 
Toxicity Tests 

Fish 



! fABLE 70 

Me.:m '.'; eight of 

~-=xingttJn Pond Keierence 

T~b:Jrdtori Control \Va~~ 

Saugatu,c!rpt P-iver 

SE-u~ 
SE-C=4 
SE-05 

SE.. ll 

t....fitcheil Brook 

SE-07 
SE-12 

0.078 

0.129 
O~103 


O~086 


0.130 

o~ lUi 

0.074 
0.080 

t~ot~: was found between samples reference 



,T..A~BLE 71 

Perc:ent Sur/iva! 


Day 2 Day 7 


lC=j 70 

lC=J 

Saugatucket 

80 
SE-=J4 lC=3 
SE-05 
SE-=J6 80 
S&11 9=J ~-o 

SE-o-~ 9(j 80 
SE-07 lC=J 90 
SE-12 90 90 



'l"AHLb 72 

48 hours 96 hours 

~~xjng!~n Reference Pond 

Saugatucket River 

SE~J2 

SE-C14 
SE-=J5 
SE~~-6 

SE-ll 

}Y{itchell Brook 

SE~~'9 

SE-07 

85 

80.0 65.0 
97.5 

87.5 85.0 
1(5) 

97.5 9'2.5 
90.0 

signific-~Iit 
• • oj • oj •

statiStical difference was found between the sampie any 48-hour or 9£-hour test 



Ceriociaphnia duNa 

...4..cu~~ Test: 

48 llOlir LCso no samples with. > 50% obser"~ 
mort~iity 

r~OAEL 25% 50% 

Crrrunic Test: 

not 58.1% 

Survival NOEe no effects obseryPrl 50% 

Surviv~l LO~C no ettects observ~~ 

50% 

lC=3% 

Growth r~OEC 25% 

Growth LOEe 50% 

7-day IC~-gmwm 33.8% 

56.g% 

indicates v~Sue not c~lcula~ for this t~st 
(a) 95% confidence in~~rval IOleO%: to 45=5% 
(b) 95 % confiderrc:e interval 7 L 7 % to 47.1 % 



Ceri(}ljaIJhnia dubia 

48-nQur 7-day 48-hoUf 7--dav 

Coniivl (0%) 1C=J 100 le() 82.5 

3.125% 90 lC;Q 80 
6.25% 80 80 Ie=o 85 

12.5% 90 97 82.5 

25% 80 80 Ie=:) 80 
50% 10 60 Ie=o 
100J" o o 83 2.5 



TABLE 75= COST SENSITivITY A-1~ALYSIS Sllivllv1.A~Y 

TOTAL ALTERr-~ATIVE COSTS (in $i,O()O's) 

2 3a 3b 4a 4b 

4,798 14.939 14,6435% 
7% 3;~~5 13,425 13,187 18,041 

3,175 12,303 14,5779% 
-30% 3,534 3736 11,499 11,220 13,893 14,633 
0% 3,568 3,845 13,425 13,187 18,C:41 
+50% 3,623 4.027 16,635 16,464 19,082 23,721 
-30% 2,531 2,801 11,324 11,197 13,415 

13?187 

+50% 5,296 5,587 16,928 16,502 21,382 
15% 3~585 12.866 12~637 15.395 17,289 
20% 3,568 3,845 13,425 13,187 16,064 18,(;41 

25% 3~716 4~006 13.985 13.i36 16,733 18,793 
5 years 3,636 11,219 11,206 15.S62 
10 years 3.480 3750 12.427 12,290 15.066 17.055 
15 years 3,5£-8 3,845 13,425 16,('64 18,041 

Low 2~531 2~801 11.219 11.l97 13415 14,633 
Overali 3,568 3,845 13,425 13,187 16,064 18,041 

5.296 5,587 16,502 20478 23721 

Boldface indicates base case conditions for the alternative 

Page of 1 



i\CTION-SPECIFIC i\R..t\RS; CRITERIA At..JD GlJID~~NCE: L~LTEP.1'l~l\TIVE #48 

Reguiation Status Requireinenr Action to be taken to attain ARi\Rs 

RCRA Groundwater Protection (40 CFR 
264, Subpart F) 

Rhode Island Rules and Regulations for 
Hazardous \Vaste tv1anagement, ~JDEr,,1 
4/92, Section 9,03 

il...i KUies ana Kegs for Groundv/ater 
()uaiity:; RIDEtv1 7i93~ Sections 12.02 and 
12.03. 

Implemented 
through RI 
reguiations 

A.ppHcable 

Establishes requirements for solid waste 
management units (SWr,,1Us) at KCRA 
regulated sites. Regu!ations include 
ground\vater protection standard 
requirements for groundwater monitoring. 
detection monitoring and compliance 
monitoring and the corrective action 
program. 

Kegulat!on outiines operation requirelnents 
for treatrnent, storage and disposai 
facinties, inciuding a groundvvater 
monitoring prognuTI. 

Regulations arc designed to protect and 
restore the qual ity of the state 1 s 
groundv/ater and include a groundwater 
monitoring progra:n. 

oecause thiS is a source controi remedy:; 
groundwater cieanup wiil not be addressed 
and cleanup goais are not set~ however'i ali 
alternatives wii! comply with the portions 
ufihe regulations which appiy to instaHing 
groundvJater monitoring \Ve!!S and 
compliance monitoring. 

AIUltJtlgh UllS is a source controi remedy 
which does not address groundwater'i ini!) 
aiternatiVe wiB comply with the regulations 
\vith respect to instaiiation of groundwater 
IHonitonng \veiis and cornp!iance 
rnonitoring. 

,A.Hhough this is a source contra! remedy 
\VhiCh does not address groUnd\iiater~ this 
aiternative wiH comply with the regulations 
Wilh respect to i!1staHation of groundwater 
nl0nitoring \--vells. 



TABLE 76 ACTION-SPECIFIC AR..'<\RS; CRITERiA AND GtHBANCE: ALTER.t~ATIVE #4B 

Reguiation Status F"equirement Action to be taken to attain ,A,Rld<s 

Ri Ruies and Kegs for Underground 
Injection Control Program 

P--:'1ode isiand Regs for Underground 
Storage Faciiities used for Petroleum 
rroducts & Hazardous rv1ateriai (USTs) 

Draft interim Final OS\VER r.1onitored 
Natufai ~4...ttenuation Policy (OSWER 
Dir.9200.4-17)( i 2/1i97) 

HAZARDO!JS \VASTS 

RCRA•. -Hazardous Waste Identification. 40 
eFR Parl 261. 

RCR_A~Closure and Post ..Ciosure, 40 CtR 
Part 264, Subpart G 

Applicable 

Appiicab!e 

Considered 

Imp!ernented 
through Ri 
reguiations 

implemented 
through Ri 
reguiations 

Regulations are designed to assure proper 
locatiori i design, construction, inaintenance 
and operation of injection weiis and other 

~ ~--.-_.
subsurface dispOSi1i systefns to prevent u W 
contam ination. 

!:.staDiisiies procedures & requirements for 
preventing, assessing and remediating 
releases from LiSTs. 

implement national pOlicy on use of 
monitored naturai attenuation. 

iJeiines solid wastes that are subject to 
reguiation as hazardous waste under 40 
C~FR Parts 261-165. 

(Jutlines the requirements for closure and 
post-closure care of hazardous Vi3ste 
management faciiities. 

The portions of this alternative which 

requiring discharge of treated water to OW 
recharge weBs, will comply with Viep 
requ irements. 

Underground components of condensate 
coHection system from flares wiil be 
instaiied and maintained in accordanCe with 
these requirements, 

Decisions uu use and efficacy of monitored 
natural attenuation will be consistent with 
guidance. 

Rcqlmcmcnts ddine KLK.1!.. reguiated 
wastes. Acceptable managernent 
approaches for listed and charactenstic 
hazardous waste wiH be met for this 
ahcrnal!Ve. 

Closure and post=ciosure care of the iandt1H 
win compiy with these requirements. 

Vt:r~"JIl. 18 Nuvember 1998 



TABLE 76 

Status Requirement Action to be taken to attain ARAi<-s 

KLKf\ ! ank Systems Requirements" 40 
CrR Part 264 Subpart j 

Rt:P~A=Standards fur Penllitted TSDFs; 
! nermai Tn!atmentj 40 eFR ParI 264 7 

Subpart AA 

EPA Technicai Guidance fur Fina! Covers 
on t1 W Landfills and Surface 
impoundments, EPA/530-SW-047 (7/89) 

EPA Technical Guidance memorandum 
regarding lA..!temative Cap Design for 
UnHned~ Ha7araous \l/aste LandfiHs in 
EP.f\ Region !, Fiom Dennis P. Gagne & 
Yoon.. jean Cho} to OSRR, 9/30/97 

EP.J\ Technical Guidance on r.:lanagement 
of Investigation-Derived \Vaste: Final 
covers on HW Landfilis and surface 
impoundments (EPAi530~SW~89-047) 

R! Ruies and Regs for HW l'.,/ianagement, 
Section 8~ RIDEtv1 4i92. 

Implemented 
through Ri 
regulations 

Relevant & 
Appropriate 

To Be 
Considered 

To Be 
Considered 

1'0 Be 

C~onsidered 

Applicable 

Sets standards for storage and treatment of 
hazardous Vi3ste in tanks, including pipes 

and anciliary !::quipmenL 

i\if einiss!on standards for process vents, 
closed vent systems and control devices at 
faciiities that treat; store or dispose of 
hazardous wastes. 

Guidance for !andt1!E COVeTS. PreSents 
recommended technicai specifications for 
multiiayer landfill cover design. 

utHuance for iandfiH covers in EP~4 Region 

1. Presents recommended tedmicai 
specifications for multilayer landti!! cover 
design. 

Guidance for ;andfirl covers, 
recorl1inending technical specifications for 

multi-layer !andfill cover design, 

(Jutlint'!s rcqltircrnerHs for treaiTneHt, 

disposal and storage of hazardous \-vastc by 

On-site treatment of leachate wiH comply 
Viith these standards. 

Alternatives which inClude on..site thermai 
treatrnent (enclosed flareS) wil! meet theSe 
reqi.liremenis. 

Cap construction wiii be protective in 
accordanCe \-\lith the guidance. 

Cap construction wiii be protective in 

\Vasrc derived frotTI cap construction wiii 

be rnanaged in accordance with these 
standards. 

ivianagerneiit and treatmefit of on-site 
In;al;Hcnt ft!siducs and \vast~ derived frOtH 

cap construction wiii comply with these 

Page 3 uf 9 
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TABLE 76 ACTION-SPECIFIC AR4.RS; CRITERiA AND GUiDANCE: ALTERNATiVE #48 

Reguiation Status Requirement Action to be taken to attain ARARs 

Ri Rules and Regs f()r H\l/ tv1anagement~ 
Sections 9 and i 0.02, RiDEiVi 4/92 

Ri Guidelines on the Management of 
investigation-Derived \Vaste 

SURF.t\CE W.t\ TER 

Ri PDES Reguiations (12=! 90..(03) and RI 
Watei Quaiity Regs for \Vater PoHution 
Control (i 2- i 90-00 i) 

.4ppHcab!e 

Considered 

Keievant & 

Appropriate 


Outlines requirernents for genera; waste 
analysisi security procedures, and 
management of hazardous \-vaste. Sets 
design, construction and operational 
requirements for containers and tanks and 
ch:::Jsure requirerfients fOf hazardous \-vaste 
facilities. 

Guidance on management ana a!sposai of 
rnaterials generated during environmentai 
investigations; Specifies action ieve!s for 
soHs and liquids belOW which investigation... 
derived waste may be disposed of on-sHe. 

Sets .A. wQe standards for water discharged 
it) surface \-vaters. 

identification and hanuHng of hazardous 
waste ana closure of hazardous waste 
landfill \-vill cornply \-vith these 
reqtHrements. 

Aii san-lpiing activities performed on-~itp 
\.vH! cOinpsy with this guidance. 

Because this is a source controi remedy, 
surface water cleanup wi!! not be addressed; 
!A,! \1/{.}C: standards wii) be used to measure 
effectiveness of remedy with respect to 
leachate oUtbreaks to streams and other 
discharges to onsite surface \-vater. 

Page 4 of 9 
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TABLE 76 ACTiOr..J=SPECiFiC l\Rl\RS, CRiTERiA Ar~D GUiDAr~CE~ Al.41~ERNATIVE #49 

Regulation Status Requirement l\Ciion to be taken to cUain .t\R.~Rs 

CWA Ambient Water Quailty Criteria 
c~wQe), 40 CFR 122.44 

Proposed CWA Ambient Water Quaiity 
Criteria (,,4. WQC), 40 CFR Part i LU 

Air PoHution Controi Regs~ RI Dept of 
Heaith, Div of ,,~ir PoUution Controi, eff. 

8/2/67. amended 5/2U/f.Ji==i{egulation t~o. 
Visibie Emissions 

Ri Air Poliution Control Reg i~o_ 5== 
Fugitive Dust 

Relevant & 
"A,.ppropriate 

To Be 
Considered 

Applicable 

Applicable 

r~on-enforceabie guidance used by states in 

conjunction v{ith a designated uSe for a 

stream etlluent to ~stabi;sh water quality 
standards. ·,;,:'QC levels for protection of 
human health from consuming fish and 
aquatic l]rganisn;s have been developed for 
severa; contaIllinants_ The standards are 
K.A. if there is no more stringent state ruics 
for particular containifiants_ 

KemeaUH actions invoiving contaminated 
surface water or groundwater must consider 
the uses of the \-vater and circUfIlstances of 
release or threatened re;case~ 

Prnhihits cnntanlHlant e:n;ss;ons for penods 
of more than 3 minutes in anyone hour 
\vhich are greater or equal to 20~.-~ opacity. 

Kequires reas{)nabie precautions to prevent 
particulate nlaHer rro;n heconllng !llrbornc_ 

Because this is a source contro! remedy, 
surface V.iater cleanup w;ii not be addressed; 
\VQC standards wili be used to measure 
effectiveness of iemeay \vith respect to 
leachate outbreaks to streams and other 
discharges to onsite surface water. 

Proposed AwQe for compounds detected 
onsite (Fe) \.iiere compared to ob~erved 
concentrations Hl groundwater and used in 
developing PROs for surface water; 
standards wiH be used to measure 
effectiveness of remedy with respect to 
!t:achate outbreaks to strt:ams and other 
discharges to onsite surface water. 

!\ir ern;SS;OI1S frOITI remedial actions wHi 
ineet emission ievels in reguiations. 

()perations \-vlii be perfonned !!! acc_ with 
these rules. 
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TA.BLE 76 .£4.CT!ON-SPECiF!C .£i\~i\RS, CR!TER!i\ AND GUIDi\NCE: ALTERNATIVE #48 

Regu!ation Status Kequiferneni 

Ri Air PoHution Control Reg No, 7, i and 
7.2--Emission of Air Contaminants 
Detrimental to Person or Property 

RI Air PoHution Control Reg l'~o. 9-.. 
Permits 

l\J Atr pOiiution Control Reg t~o. 16".". 
Operation of Air PoHution Control Systems 

RI J!\ir Poiiution Control Reg 1"0, 22==Air 

Taxies 

Ri Guidance for .Air Quality/A;r TOX!C3 

SubstanceS 

C.h..h. r~ationa! Emissions Standards for 
Hazardous l;'~ir Pollutants (l'",JESHAP) (40 

eFR Part 6 I). 

Applicabie 

~~pplicable 

.<\pplicab!e 

To Be 
Considered 

Relevant & 
ll..ppropriate 

Prohibits the emission of any contail1inant 
\vhich rnay be injurious to htHl1an, plant or 
animal lifc j or cause darnage to property or 
interferes with the enjoyment of property. 

Requires perrnitting for air p,]i!ution control 

systems and any new stationary sources 
\vhich create an increase in pollutant 

emissions. 

RequireS operation of air pollution control 
systerns according to design specifications 
and defines malfunction reporting 
requirements. 

ProhibitS the enlission of specified 
conta;ninants at rates \,viHt:h \vOH!Li ft,;SHh in 

ground ievei concentrations greater than 
acceptable an.bient levels in the reg. 

Provujt!s guidelines for Hll)dels and 

rnodciing proceuures. 

Establishes ernission levels for certain 

hazardous air po!lutants, inciuding vinyi 
chloride and benzene. 

.t\ciion to be taken to attain .A.Ri\Rs 

.-\if emissions \--vil! meet all applicable 
standards, as set forth in R! Reg t~o. 22 and 
CA~l\ i~ES!L~Psj 40 eFR Part 61. 

l;.~ir poiiution control systerI1s wiii be 
designed to meet ail applicable standards, 
as set forth in R! Reg r~o. 22 and CA...A.. 
NESHl\PS j 40 erR Part 6i. 

14.ir poUution control systems WilE be 
operated and nlaintained in accordance \vith 
Operation and f..tiaintenance Plan. 

.A.nlbient air quality !eveis win be met for 
allle~hnoingies \vhich ernit air 

contarninants. 

Ciuidance v.dll be considered \lihen 

rnodtding ernissions rrorn the LFG 
cOinbustion stack. 

riliS renledy \viii attain t~ESi-L-\P ernission 
iinlits for hazardous air pollutants that resuit 

frarn tfeatlnent processes. 

Page 6 of 9 
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TABLE 76 l\CTION-SPECIFIC AP~RS, CRITERIl\ ~4..ND GUIDANCE: ALTEP~~ATiVE #4B 

Regulation Status Requirement J;',.ction to be taken to attain .A.R.~Rs 

CAA Standards of Perfonnance for 
f',,1unicipai Solid \Vaste Landfills (40 CFR 
Part 60, Subpart \l/\V\V). 

EP..A.. Human Health .A.ssessment Cancer 
Slope Factors (CSFs) 

CW.A,. Section 404(0)(i); Guidelines for 
Specification of Disposal Sites for Dredged 
or Fiii ri!ater;ai (40 CFR Parts 230, 23 i) 

Executive Order i i 990; Staterfierit of 
Procedures Oil Wetlands Protection (40 
eFR Part 6~ ..a,.pp.t\) 

Reievant & 
.A.ppropriate 

To Be 
Considered 

.A.ppiicable 

Applicable 

Establishes air ernission limits for 
ITIUfHc;pa! solid \.vaste !andfiHs (t\,1S\VLF) 
and standards of perfonnance for tv1SWLF 
gas coliection and control systerns. 

cst's are developed by EPi~,. for health 
effects assessrnents or evaluation by the 
I-Iuman Heahh Assessment Group. 

j'4o activity that adversely affects a wetland 
is permitted if a practicable alternative with 
lesser effects is available. Controls 
discharges of dredged or fiB inateriai to 
protect aquatic eCl]Systerns. 

l"~ction to aVOiu, whenever possible. tile 
long and short-tenn irnpacts on wetlands 
and to preserve and enhance \vetlands. 
Plans for action in wclfands inus£ be 
subrnitied for pubnc review 

Landt1!1 gas coHection and control systems 
wiH rneet relevant and applicabie 
perfonnance standards. 

'['he values present the rl10si up-to~date 

cancer risk potency information. cst's wiIi 
be used £0 compute the indhdduai cancer 
risk resuiting front expOSure to 
contam ;nants. 

Dunng the ideniifil;3tion. screening and 
evaluation of the systems~ the eff~cis on 
\vet!ands wiH be considered, and no activity 
\-vhich adverseiy affects a wetland wEB be 
undertaken if a practicable alternative \-vilh 
. ,..".... ". " lesser eiieCiS is aVanaD!C. 

i\H practicable ineai1S wUI be used 10 
. .. . .. ..... .

iH;n;;Hlze harrn to tilt;; \.vc;lianus. \oV'etianus 
disturbed hy rerned;al activities \-vill be 
initigated in accordance ,,\lith requirements 
if no practlcabie alternative exists. 
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TABLE 76 !~CT!ON-SPECIFIC AR-\RS, CR!TERll\ ..4ND GIJiD£~N(~E: l\LTERNATiVE #.48 

Regulation Status Requirement 

Fish and Wild fife Coordination ftCL: 16 
lJ.S.C. 661, 40 eFR Section 0.302 

Executive Order; ; 988; Statement of 
Procedures on FJoodplain r....ian3.Q:ement (40 
eFR Part 6i ,,-'\pp. A) 

Ruies and Regulations governing 
administration and enforcement of 
Freshwater \Vetlands Act (i 2- i 00.. 
0(3)(8/90) 

An ~,A~ct Relating to Historic Cernetedes 

Appi;cable 

Applicabie 

Applicah!e 

Applicable 

.4.ny modification of a body of \vater 
requires consultation wi!h US Fish and 
\l/iidlif~ Service and appropriate state 
wildlife agency to develop iTIe8SUres to 
preven!, mitigate or compensate for losses 
of fish and wildUfe. This requirement is 
addressed under CWA Section 404 
requirernents. 

Action shouid avoid~ whenever pOSsHJie, 
the long and short-term impacts associated 
with occupancy and modifications of 
floodpJains development i viherever there is 
a practicable alternative. Promt)tes 
preservation and restoration of floodplains 
so rhat theIf natura! and beneficial vaiue can 
be realized. 

Identifies and protects significant wetiands 
and their values and functions \viih the goa! 
of n(> net loss. 

Restrictions on altering land V/ltiHi1 25 feet 
of historical human cerneteries. 

Requires federal and state coordination on 
fish and viildiife matters. v/ili consult as 
required. 

Remediai actions that involve construction 
in the flQodpiain areas wiH include ali 
practicable means to minimize harm to and 
preserve beneficiai values of floodpiains. 
Floodplains disturbed by excavation \viH be 
restored to original conditions and utiHty_ 

Rernedlal actions \viU ificiudes measures to 
rniiigate adverse i;npacis on protected 
functions and achieve no net lOss. 

Piat 35 is a historic cernetery; actions ii1US! 

bc coordinated with appropriate agencies 
such as RI Cerneteries ConHn!ssion~ town 
01 I a:t:s~ and i !i::;(orici11 Prt!servai£on 
.. .. 
L Oi1H!!;SS;OiL 

Pagt: H uf l} 
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TABLE 76 ~~CTi{)N-SPECIFiC i\Rt\RS, CR!TERIA &J\ND GUI!)i\NC~: ALTERNATIVE #48 

Regulation Status Requirernent l\ction to be taken to attain ARi\Rs 

RJ Endangered Species Act Applicable Actions must conserve idenuned local LlHl~u!tation \-vith RIDEtvi \-vlii ensure that 
endangered or threatened specIes. rerneoia; actions do not jeopardize the 

existence of endangered or threatened 
species or adversely modify or destroy 
critical habitat. 

r.Jotei: Because the remedy is source controi on!y~ Safe L)rinking V-later ~""~Cl, iviaXHl1uHl Contarninant Leve! Goals (tv1CLCis), 40 CFR Part t4 t 1 \·vhich tile: 

health goais for public \vater systems, are not ~A.. R.i\Rs for the alternative re;nedies at this site. Rather. they are used to rneasure perronnance of groundwater 
containment alternatives. The alternatives are expected to contain groundwater exceeding non-zero i\,1CLGs within the cornpliance boundaries. 

r..Jote 2: Ri Air Polhltion Control R.eg 1'..!o. i 7-Odors. Ri Regulation l'~o_ ; 7 j \vhich proiiloll:S ernissions 0; air contarnin(ints that create an objectionable odor 
h~v.-"i"i.-i th~ nrnnprt-u- ii;"i~ ;inp;~ nn: f:;;ii wolihin iMP npnnitinn of ~n A RA R a~ ~ei forth in the p..J(~P_ in EPi\ 7S vi~\.v hecause it raiis \-vithin the categorY of nuisance 
""'-J~••- ..~.- t'.~t'-••J .~~.-, .... ,,_..... " ... _ ................- -_ .......... _ •• _. _ ....... - .• - - --- - -- _.- .. - .--- .. - - ~ -- - - - - - ~ - - ------ - -- ------ - - -~-~--- -~~-D-- - - ---------- ~- ~-~ ---~ ~ ~ 

jaws rather than environmental cleanup or control standards. Therefore, it is not Hsted as an ARAR for this site. ;iGwever~ EPA vIews this rUle to be a 
regulation which~ like those pro:nuigated underOSH~~; must nonetheiess be cCHnpiied with in the perfonnance of any rcrncdy. 
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lII1U:ML/I\JI\j' ]fl[E~.A1L'ln:1I1jlIIlUit,1,1[IVI[][N.A1RY R1E:MI:E::nlATlfIIN IGI()A~LS 
:lfr'(JIU. (;:n~OIUNIJI'liV,i!•.T'ER 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::-:::::::::::::::::::::::::::::::::::::::::::::::::'"::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::' 

A.nal.yll:: Exc:IE:I::ding P~rif!:l:i][[tilnary 

:::::::::::::::::::::;!::~~;~~~;~~;:~~~!:~~~;!~~;~~;~:;~;~~~;~:~~!~:;Q;:;!::;~;~:;~::::::::::::::::::::: 
SO'LID '\/\I'ASTE A~REA, (ll) 

1,.2..][)id:tllorol::tbeIu: 

Vilnyll cltlJoride 

Pentachllorophenol 

bis(2··Ethythexyl)phlthallatle 

.Aerylla:m:ide 

BI::lrylllillll.ml 

C'ad:miurn 

C'hrorlllilum. 

Lead lei 

PRG eu,giL) Basis 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

5 

70 

1 

6 

0.02 

-4 

]lOO 

15 

Final :M[CL 


Final J~IiI:CL Ib) 


Final :~\I[CL 

FinallVI:CL 


.HUIrlilln Heallth Rilsk··Basedl 


Final lVI:CL 


Final lVIC:L 


Final IVIC:L 


SJ[}I;V.A A.cltion Level 


............J~~!;!~~!~~g!~~!1~~:;~~~:~.~~::~...........................................................................Jl~:!:~L.........................J:l[~~!![!:!!~~!:UU~~:!~!ll!J!~J~:t~~l~~::J~!!~!:~~~:~~L........ 

, 

B1JLKY 'W'A.STE .AREA 

BI::ryIII iu:m 

Lc::ad <Ie) 

6 

4

15 

...............!~~~!~~!:!~\!l~~!:!~~~::~~~:~.~:~:~........................................................ ....................:~~~:!:~~~................... 

SE'W'A(ifE SL1[J])(;:E AJftEA. 

AJlltilrnony (.:) 6 

CadJrrlilum. 

840 

Final JVIC:L 


Final ]VIC:L 


SD'I;V.A A.ctilon Level 


.........;!:~~~:~!~!:~~!~!:~..!~:!~~:!~~!~~:!~~..!~~:!:~~!~~::;!~~!~~:~~~:~~!~.......... 


Finall ]VIC:L 


Final lVI(:J[.. 


]-l[Ulrnilln HleallthRi.sk··Based 


::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::::::::::::::....:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
NOH:: Tb:::se PRIGs an: d.::H:nninE:d 'fin' hasc~llilll:: c:onditioIlIS, whil:iht indude an a:ssumpllion of din:cll~:on:S1Jlrnpltion of groundwall~Jr. 


Mell.: 1M ami mum Conl,lminant LI::vd Lmdf:r lJtlf: I:eIJI,E:r:l111 Safe:: DJril~lbng Waller Act (SD'WA, U.S. EPA, 1996M:CL) . 

.!:~,~~llJ[t~!!j:'l:~ 

'I .. ) AlrSI:l1lli,,:, which ilS, lisl.•:,,:1 on T'lblif: 2·IA., ils nolt.m anJIYII:: f:l(I:I:eding Ih.:· PRG sincE: ill was det,::cledl at COlllclE:ntrations lower 


tJhl,811l Ilhe SDW'A IMCL. 

Thl~ Mel, Ifor l:iis··I.,2·'[)CE,. 70 I'lg/I.. iis sdel:IIE:d; tJhl'E: MeL !)[Ir IJr<lIls··l,2·DCE is highf:r, lOO jJig/L. 

Thl~ ,lverage .::oncl:lur:alltiol][L at a ItmdcgrolJlJrlod Im:'lIliolnt (MW··OI··OI) was 36.7 Ilg/Jl.. 

Thl~ alvI~rage conCI~n1lr:alltiol][l at a background loc:,lItiomt (MW··Ol··OI) was 2,,041 jJ:glL. 

Thc~JrC: was Oll~E: dl~tIE:clion of a.ntirnony al: a backgnnIllIJIIIJ!,::altion (RES/I'll) during I~tll: Itt 


http:BI::lrylllillll.ml


TABLE 7'8 ~j;COl,O(;lCAL .~":RHi;l,IM]N.An.Y RE.:r~[EnlAT10N GO.Al.S 
F~()Jn:. S1U1RIF'.A~C:lf[:1\1lirA.'T~ER 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::""::::::::::::::::::::::::::::::::::::::",~::::::::::::::::::::::::::::::::::::::::: 

]D"I"I(-"" . 'I')Al[I,2Lllyt'f:: Excl::eding Pn::I:i:minary RI::rnedi.:a1tiion Goal (lPRG) [ . ~\.•:I (jll,g.! ' BasIs 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii;::::::::::::::::::::::::::::::::::::::::: 

]VIJ'TCTI.EL,.L BlRO()K 

AlllJLl:niLnurn 140 Background 

Iron 1.000 .A'I/llQ'C: 

45 Background 

S.Al[JCiA.T'UC:KET' :RIVER 

AJuItliinurn 1.40 Background 

Iron 1.. 000 A.WQC 

Bac:kgroundIVlangalu!se 45 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::..::::::::::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::::::: 

http:RHi;l,IM]N.An


TAB][,E ?9 lII1U]MLI!~.N JI[lKI!~.LTlH[ IP'I~Ui:]LIIVII[N'AJRY lltE:rI1fEJ[JllATIfIIN ~G(Jli!d[.,S 
FOR AI\([lfUE::NT AIR 

S()LID '\IllAS'TE A.REA 

'Vinyl chlloJr"ide 

1 , I·,Dichloroethene 

RES][I)ENTI}I,l, .AREA. 

Benzene 

1,:1 ,.2 ,,2··Tetrachloroet:ha:!liIe 

Viny] chlori<k 

0.2 

0.05 

0.1 

0,04 

0,03 

HUlnan B[ealth 
llbsk··Based 

HUlinan :I-llealth 

Risk··Based 


Rhod,e Island 
A.,AL(l} 

lilurlllan Health 
H.isk··Based 

Human Heahh 
,Risk··Based 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::::::::::::::: 

Notes: 
(II) A)\.L .. Acceptable Alrnbil~:nt: L!evdl as dl::j~ilnc~:d in ,Air PolIution ConltrollRI;:gulation No .. 22 



TABLE 80. COMPARISON OF COSTS FOR ALTERNATIVES #4a &
#4b (OLD & CURRENT), ROSE HILL REGIONAL LANDFILL

May 12, 1999
CAPITAL COSTS (in $l,000's)

1 .0 GRADING & SITE PREP. : SOLID WASTE AREA
2.0 CAPPING: SOLID WASTE AREA
3.0 GRADING & SITE PREP. : BULKY WASTE AREA
4.0 CAPPING: BULKY WASTE AREA
5.0 LANDFILL MINING
6.0 PERIMETER WETLANDS MITIGATION
7.0 INTERNAL LF GAS COLLECTION SYSTEM
8.0 PERIMETER LF GAS COLLECTION SYSTEM
9.0 LF GAS TREATMENT PLANT
10.0 GW DEPRESSION SYSTEM: COLLECTION
1 1.0 LEACH ATE COLLECTION SYSTEM
12.0 50 GPIVI WATER TREATMENT PLANT
13.0 5 GPM WATER TREATMENT PLANT
14.0 ENVIRONMENTAL MONITORING: CAPITAL COST
15.0 DECONTAMINATION AREA  TREATMENT PLANT AREA
16.0 INSTITUTIONAL CONTROLS

TOTAL DIRECT CAPITAL COST
REMEDIAL DESIGN ALLOWANCE
CONTINGENCY
TOTAL CAPITAL COSTS

4a
100

2,442
48

864
0

40
681
338
338

0
99

0
507
94
50

+ 88
5,689

341
+ 1,206

$7,236

ANNUAL COSTS (Present Value In $l,000's)

17.0 ENVIRONMENTAL MONITORING: ANNUAL
18.0 LANDFILL GAS COLLECTION AND TREATMENT
19.0 GW/LEACHATE COLLECTION & TREATMENT: 50 GPM
20.0 LEACHATE COLLECTION & TREATMENT: 5 GPM
2 1 . 0 INSTITUTIONAL CONTROLS : ANNUAL COSTS

TOTAL DIRECT ANNUAL COST
CONTINGENCY
TOTAL ANNUAL COSTS

3,0:51
2,787

0
1,519

+ 0
7,357
1,471

$8,828

TOTAL COST OF ALTERNATIVE (in $l,000's) $16,054

Old
4b*
100

2,686
46
0

1,452
40

681
338
338

0
99
0

507
94
50
88

6,517
391

1,382

Current
4b

100
2,686

46
0

3,812
40

734
338
338

0
99
0

507
94
50
88

8,930
536

1,893
$8,290 ][$! 1,359

3,051
2,787

0
83
0

5,921.
1,184

$7,105

$15,395

2,698
2,787

0
83
0

5,568
1,114

$6,682

$18,041

* Landfill mining costs are different than those presented in the FS and Proposed Plan due to a calculation correction.

Note that Old 4b and Current 4b estimates have the same dewatering allowance ($50,000). Further evaluation should
be made to determine any increased costs for dewatering.
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