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UNITED STATES DISTRICT COURT
EASTERN DISTRICT OF CALIFORNIA
FRESNO DIVISION

UNITED STATES OF AMERICA,

Plaintiff, Case No. 1:07-CV-00491-LJO-MJS

VS. CONSENT DECREE PERTAINING TO

STEPHEN C. LYON, et al,

Defendants.

I

I

I

I

I

DEFENDANTS LYONS AND TONDAS
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l. BACKGROUND
A. On March 28, 2007, the United States of America (“United States™), on behalf of

the Administrator of the United States Environmental Protection Agency (“EPA”), filed a
complaint in this matter pursuant to Section 107 of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, 42 U.S.C. § 9607, as amended (“CERCLA”)(“the
Complaint”), seeking reimbursement of response costs incurred or to be incurred for response
actions taken at or in connection with the release or threatened release of hazardous substances at
the Modesto Groundwater Superfund Site in Modesto, California (“the Site”). The Complaint
also seeks penalties for alleged violations of Section 104(e) of CERCLA, 42 U.S.C. § 9604(e), by
defendants Stephen C. Lyon, Suzanne S. Lyon, Russell R. Tonda and Diane M. Tonda
(collectively “Settling Defendants”).

B. The Complaint alleges that a dry cleaning facility operated on a portion of the Site,
941 McHenry Avenue, Modesto, California, commencing in 1948, and that hazardous substances
from that facility were released into the environment. The Complaint alleges that Settling
Defendants have owned the 939 and 941 McHenry Avenue property since 1974.

C. On March 31, 1989, the Site was placed on the National Priorities List, 54
Fed. Reg. 13296, 13305. On September 26, 1997, EPA issued a Record of Decision for the Site,
which selected groundwater and soil vapor extraction and treatment as the interim remedy for the
Site.

D. By entering into this Consent Decree Settling Defendants do not admit any
liability to the United States arising out of the transactions or occurrences alleged in the
Complaint.

E. The United States and Settling Defendants agree, and this Court by entering this
Consent Decree finds, that this Consent Decree has been negotiated by the Settling Defendants
and the United States (collectively “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,
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ADJUDGED, AND DECREED:

1. JURISDICTION

1. This Court has jurisdiction over the subject matter of this action pursuant
to 28 U.S.C. 88 1331 and 1345 and 42 U.S.C. 88 9607 and 9613(b) and also has personal
jurisdiction over Settling Defendants. Solely for the purposes of this Consent Decree and the
underlying complaint, Settling Defendants waive all objections and defenses that they may have
to jurisdiction of the Court or to venue in this District. Settling Defendants shall not challenge
the terms of this Consent Decree or this Court's jurisdiction to enter and enforce this Consent

Decree.

I11.  PARTIES BOUND

2. This Consent Decree is binding upon, and shall inure to the benefit of, the
United States, and upon Settling Defendants and their heirs, 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 Settling

Defendants under this Consent Decree.

IV.  DEFINITIONS

3. Unless otherwise expressly provided herein, terms used in this Consent
Decree that are defined in CERCLA or in regulations promulgated under CERCLA shall have the
meanings 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. “Affiliates” shall mean those individuals listed in Appendix A, but
only to the extent that the potential liability of such individuals derives from their relationship to
or affiliation with a Settling Defendant and not from an independent basis of liability under
CERCLA Section 107(a), 42 U.S.C. 8 9607(a) at the time of the entry of this Consent Decree.

b. “CERCLA” shall mean the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980, as amended, 42 U.S.C. § 9601, et seq.

C. “Consent Decree” shall mean this Consent Decree and all
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appendices attached hereto. In the event of conflict between this Consent Decree and any
appendix, the Consent Decree shall control.

d. “Day” shall mean a calendar day. In computing any period of time
under this Consent Decree, where the last day would fall on a Saturday, Sunday, or federal
holiday, the period shall run until the close of business of the next working day.

e. “DO0J” shall mean the United States Department of Justice and any
successor departments, agencies, or instrumentalities of the United States.

f. “Effective Date” shall mean the date upon which this Decree is
entered by the Court or a motion to enter the Consent Decree is granted, whichever occurs first,
as recorded on the Court’s docket.

g. “EPA” shall mean the United States Environmental Protection
Agency and any successor departments, agencies, or instrumentalities of the United States.

h. “EPA Hazardous Substance Superfund” shall mean the Hazardous
Substance Superfund established by the Internal Revenue Code, 26 U.S.C. § 9507.

I. “Interest” shall mean interest at the rate specified for interest on
investments of the EPA Hazardous Substance Superfund 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.

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

k. “Parties” shall mean the United States and Settling Defendants.

l. “Plaintiff” shall mean the United States.

m. “Property” shall mean that portion of the Site owned by
Settling Defendants as of the Effective Date of this Consent Decree. The Property is located at
939 and 941 McHenry Avenue, City of Modesto, Stanislaus County, California, more particularly
described in Appendix B.

n. “RCRA” shall mean the Solid Waste Disposal Act, 42 U.S.C. §
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6901, et seq. (also known as the Resource Conservation and Recovery Act).

0. “Section” shall mean a portion of this Consent Decree identified by
a Roman numeral.

p. “Settling Defendants” shall mean Stephen C. Lyon, Suzanne S.
Lyon, Russell R. Tonda, and Diane M. Tonda.

g “Site” shall mean the Modesto Groundwater Superfund site,
consisting of the hazardous substance release located at 941 McHenry Avenue, located in the City
of Modesto, Stanislaus County, California and other areas where those hazardous substances have
come to be located.

r. “United States” shall mean the United States of America, including
all of its departments, agencies, and instrumentalities, which includes without limitation EPA and

DOJ.

\2 PAYMENT OF RESPONSE COSTS

4, Payment of Response Costs to EPA. Within ninety (90) days of entry of

this Consent Decree, Settling Defendants shall collectively pay to EPA one million, five hundred
twenty-five thousand dollars ($1,525,000).

5. Payment shall be made by FedWire Electronic Funds Transfer (“EFT”) to
the U.S. Department of Justice account in accordance with EFT instructions provided to Settling
Defendants by the Financial Litigation Unit of the U.S. Attorney’s Office in the Eastern District
of California following lodging of this Consent Decree.

6. At the time of payment, Settling Defendants shall also send notice that
payment has been made to EPA and DOJ in accordance with Section XI1I (Notices and
Submissions). Such notice shall reference the EPA Region and Site/Spill Identification Number
09J4, DOJ Case Number 90-11-3-08737, and the Civil Action Number 1:07-CV-00491-LJO-
MJS.

7. The total amount to be paid pursuant to Paragraph 4 shall be deposited in
the Modesto Groundwater Superfund Site Special Account within the EPA Hazardous Substance
Superfund to be retained and used to conduct or finance response actions at or in connection with

Page 6

Consent Decree Pertaining To Defendants Lyons And Tondas




© 00 N o o B~ w N P o)

N NN NN NN NN R B R R R R R R R
©® N o O B~ O N P O © 0o N o o b~ W N kB O

q

hse 1:07-cv-00491-LJO -MJS Document 469-1 Filed 01/28/11 Page 8 of 190

the Site, or to be transferred by EPA to the EPA Hazardous Substance Superfund.

VI. ACCESS AND INSTITUTIONAL CONTROLS

8. Settling Defendants and Affiliates shall, provided that they own the
Property:

a. Commencing on the date of lodging of this Consent Decree,
provide the United States and its representatives, including EPA and its contractors, with access
to the Property at all reasonable times 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;

(€)) 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) Assessing Settling Defendants” compliance with this
Consent Decree; and

(7) Determining whether the 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;

b. Commencing on the date of lodging of this Consent Decree, refrain
from using the Property in any manner that would interfere with or adversely affect the
implementation, integrity, or protectiveness of the investigation and remedial and other response
measures to be performed at the Site; and

C. Execute and record in the Recorder’s Office or Registry of Deeds
or other appropriate land records office of Stanislaus County, State of California, a Land Use
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Covenant (“LUC”) in the form attached hereto as Appendix C, within twenty (20) business days
of receipt by the Settling Defendants and their counsel of written approval by both EPA and
California Department of Toxic Substances Control (“DTSC”) of the LUC, running with the land,
that (i) grants a right of access to the Property for the purpose of conducting response activities at
the Site, and (ii) grants the right to enforce the land/water use restrictions listed in Paragraph 8(a)
of this Consent Decree, or other restrictions that EPA determines are necessary to implement,
ensure non-interference with, or ensure the protectiveness of the removal or remedial measures to
be performed at the Site. Settling Defendants and Affiliates 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, (ii) the State
and its representatives, (iii) and/or other appropriate grantees. Settling Defendants and Affiliates
shall, within forty-five (45) days of entry of this Consent Decree, submit to EPA and DTSC for
review and approval with respect to such property:

1) A draft Land Use Covenant, in substantially the form
attached hereto as Appendix C, that is enforceable under the laws of the State of California, 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 — A guide for the preparation of title
evidence in land acquisitions by the United States of America (the “Standards”).

0. Within fifteen (15) days of EPA’s and DTSC’s approval and acceptance of
the Land Use Covenant, 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 Land Use Covenant with the Recorder’s Office or Registry of Deeds or
other appropriate office of Stanislaus County. Within thirty (30) days of recording the Land Use
Covenant, Settling Defendants shall provide EPA and DTSC with final title evidence acceptable
under the Standards and a certified copy of the original recorded Land Use Covenant showing the
clerk’s recording stamps.
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10. 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 efforts to secure such
governmental controls.

11. Notwithstanding any provision of this Consent Decree, the United States
retains all of its access authorities and rights, as well as all of its rights to require land/water use
restrictions, including enforcement authorities related thereto, under CERCLA, RCRA, and any

other applicable statute or regulation.

VIl. EAILURE TO COMPLY WITH CONSENT DECREE

12. Interest on Late Payments. If Settling Defendants fail to make any
payment under Paragraph 4 (Payment of Response Costs) by the required due date, Interest shall
continue to accrue on the unpaid balance through the date of payment.

13. Stipulated Penalties.

a. If any amounts due under Paragraph 4 are not paid by the required
date or Settling Defendants fail to comply with the Consent Decree, Settling Defendants shall be
in violation of this Consent Decree and shall pay to EPA, as a stipulated penalty, in addition to
the Interest required by this Consent Decree, $500 per violation per day that such payment is late.

b. Stipulated penalties are due and payable within thirty (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,
the Site name, the EPA Region and Site Spill ID Number 09J4, DOJ Case Number 90-11-3-
08737, and the Civil Action Number 1:07-CV-00491-LJO-GSA. Settling Defendants shall send

the check (and any accompanying letter) to:

U.S. Environmental Protection Agency
Superfund Payments
Cincinnati Finance Center

PO Box 979076
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St. Louis, MO 63197-9000

C. At the time of each payment, Settling Defendants shall also send
notice that payment has been made to EPA and DOJ in accordance with Section X111 (Notices
and Submissions). Such notice shall reference the EPA Region and Site/Spill ID Number 09J4,
DOJ Case Number 90-11-3-08737, and the Civil Action Number 1:07-CV-00491-LJO-MJS.

d. Penalties shall accrue as provided in this Paragraph regardless of
whether EPA 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 or the day a violation occurs, and shall continue to accrue through the date of payment or
the final day of correction of the noncompliance or completion of the activity. Nothing herein
shall prevent the simultaneous accrual of separate penalties for separate violations of this Consent
Decree.

14. If the United States brings an action to enforce this Consent Decree and
substantially prevails, Settling Defendants shall reimburse the United States for all costs of such
action, including but not limited to costs of attorney time.

15. 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.

16.  The obligations of Settling Defendants to pay amounts owed the United
States under this Consent Decree are joint and several. In the event of the failure of any one or
more Settling Defendants to make the payments required under this Consent Decree, the
remaining Settling Defendants shall be responsible for such payments.

17. 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 V or from performance of any other

requirements of this Consent Decree.
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VIII. COVENANT NOT TO SUE BY UNITED STATES

18.  Covenant Not to Sue by United States. 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 and their Affiliates: (a) pursuant to
Sections 106 and 107(a) of CERCLA, 42 U.S.C. 88 9606 and 9607(a), and Section 7003 of
RCRA, 42 U.S.C. § 6973, with regard to the Site; and (b) for penalties for violations of Section
104 of CERCLA, 42 U.S.C. 8 9604, arising prior to the Effective Date. This covenant not to sue
shall take effect upon receipt by EPA of all payments required by Section V, Paragraph 4
(Payment of Response Costs) and any amount due under Section VII (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 their Affiliates and does not extend to any other person.

IX. RESERVATIONS OF RIGHTS BY UNITED STATES

19. The United States reserves, and this Consent Decree is without prejudice
to, all rights against Settling Defendants and Affiliates with respect to all matters not expressly
included within the Covenant Not to Sue by United States in Paragraph 18. Notwithstanding any
other provision of this Consent Decree, the United States reserves all rights against Settling

Defendants and Affiliates with respect to:

a. liability for failure of Settling Defendants to meet a requirement of
this Consent Decree;

b. criminal liability;

C. liability for damages for injury to, destruction of, or loss of natural

resources, and for the costs of any natural resource damage assessments;

d. liability arising from, disposal, release or threat of release of a
hazardous substance, pollutant, or contaminant at the Site after signature of this Consent Decree
by Settling Defendants; and

e. 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.
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X. COVENANT NOT TO SUE BY SETTLING DEFENDANTS

20. Settling Defendants covenant not to sue and agree not to assert any claims
or causes of action against the United States, or its contractors or employees, with respect to
Response Costs 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.
88 9606(b)(2), 9607, 9611, 9612, or 9613, or any other provision of law;

b. any claim arising out of the response actions at the Site, including
any claim under the United States Constitution, the Constitution of the State of California, the
Tucker Act, 28 U.S.C. § 1491, the Equal Access to Justice Act, 28 U.S.C. § 2412, as amended, or
at common law; or

C. any claim against the United States pursuant to Sections 107 and
113 of CERCLA, 42 U.S.C. 8§ 9607 and 9613.

21. Nothing in this Consent Decree shall be deemed to constitute approval or
preauthorization of a claim within the meaning of Section 111 of CERCLA, 42 U.S.C. § 9611, or
40 C.F.R. 300.700(d).

Xl. EFFECT OF SETTLEMENT/CONTRIBUTION PROTECTION

22, 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.

23. Contribution Protection. The Parties agree, and by entering this Consent

Decree this Court finds, that Settling Defendants and Affiliates are entitled, as of the date of entry
of this Consent Decree, to protection from contribution actions or claims as provided by Section
113(f)(2) of CERCLA, 42 U.S.C. § 9613(f)(2), for “matters addressed” in this Consent Decree.
The “matters addressed” in this Consent Decree are all response actions taken or to be taken and
all response costs incurred or to be incurred, at or in connection with the Site, by the United
States or any other person, except the State of California. The “matters addressed” in this
Consent Decree do not include those response costs or response actions as to which the United

States has reserved its rights under this Consent Decree (except for claims for failure to comply
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with this Consent Decree), in the event that the United States asserts rights against the Settling
Defendants or Affiliates coming within the scope of such reservations.

24. 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 DOJ
in writing no later than sixty (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 DOJ in writing within ten (10) days
of service of the complaint or claim upon it. In addition, each Settling Defendant shall notify
EPA and DOJ within ten (10) days of service or receipt of any Motion for Summary Judgment,
and within ten (10) days of receipt of any order from a court setting a case for trial, for matters
related to this Consent Decree.

25. In any subsequent administrative or judicial proceeding initiated by the
United States 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 judicata, collateral estoppel, issue preclusion, claim-splitting, or other
defenses based upon any contention that the claims raised by the United States 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 Covenant Not to Sue by the United States set
forth in Section X.

XIl. RETENTION OF RECORDS
26. Until three (3) years after the entry of this Consent Decree, each Settling

Defendant shall preserve and retain all records 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 under CERCLA with respect to the Site, regardless of any corporate
retention policy to the contrary.

27.  After the conclusion of the three (3)-year document retention period in the
preceding Paragraph, Settling Defendants shall notify EPA and DOJ at least ninety (90) days
prior to the destruction of any such records, and, upon request by EPA or DOJ, Settling
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Defendants shall deliver any such records to EPA. Settling Defendants may assert that certain
records 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 Plaintiff with the
following: 1) the title of the record; 2) the date of the record; 3) the name, title, affiliation (e.g.,
company or firm), and address of the author of the record; 4) the name and title of each addressee
and recipient; 5) a description of the subject of the record; and 6) the privilege asserted. If a
claim of privilege applies only to a portion of a record, the record shall be provided to Plaintiff in
redacted form to mask the privileged information only. Settling Defendants shall retain all
records 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. However, no records created or generated pursuant to the requirements of this or any other
settlement with the EPA pertaining to the Site shall be withheld on the grounds that they are
privileged.

28. Each Settling Defendant hereby certifies individually that, to the best of its
knowledge and belief, after thorough inquiry, it has not altered, mutilated, discarded, destroyed or
otherwise disposed of any records, reports, or information relating to its potential liability
regarding the Site since notification of potential liability by the United States, or the State, or the
filing of suit against it regarding the Site and that it has fully complied with any and all EPA
requests for information pursuant to Sections 104(e) and 122(e) of CERCLA, 42 U.S.C.

88 9604(e) and 9622(e), and Section 3007 of RCRA, 42 U.S.C. § 6972.

XI. NOTICES AND SUBMISSIONS

29. 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 Defendants 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, EPA, DOJ, and Settling Defendants, respectively.

As to the United States:

Page 14
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As to DOJ:

Chief, Environmental Enforcement Section
Environment and Natural Resources Division
U.S. Department of Justice (DJ # 90-11-3-08737)
P.O. Box 7611

Washington, DC 20044-7611

As to EPA:

Laurie Williams (ORC-3)

Assistant Regional Counsel

U.S. Environmental Protection Agency Region 1X
75 Hawthorne Street

San Francisco, CA 94105

Marie Lacey (SFD-7-2)

Remedial Project Manager

U.S. Environmental Protection Agency Region 1X
75 Hawthorne Street

San Francisco, CA 94105

David Wood (MTS-4-2)

Superfund Accounting

U.S. Environmental Protection Agency Region 1X
75 Hawthorne Street

San Francisco, CA 94105

As to Settling Defendants:

Stephen and Suzanne Lyon
424 Liberty Street
San Francisco, CA 94114-2949

Russell and Diane Tonda
9760 Rimrock Circle
Loomis, CA 95650-7117

XIV. RETENTION OF JURISDICTION

30.  This Court shall retain jurisdiction over this matter for the purpose of

interpreting and enforcing the terms of this Consent

XV. INTEGRATION

31.  This Consent Decree constitutes the final, complete, and exclusive

agreement and understanding among the Settling Defendants with respect to the settlement

Filed 01/28/11 Page 16 of 190

Decree.

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

Page 15
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this Consent Decree.

XVI. LODGING AND OPPORTUNITY FOR PUBLIC COMMENT

32. This Consent Decree shall be lodged with the Court for a period of not less
than thirty (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.
Settling Defendants consent to the entry of this Consent Decree without further notice.

33. 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.

XVII. SIGNATORIES/SERVICE

34. Each undersigned representative of a Settling Defendant to this Consent
Decree and the Assistant Attorney General for the Environment and Natural Resources Division
of the United States Department of Justice certifies that he or she is authorized to enter into the
terms and conditions of this Consent Decree and to execute and bind legally such Party to this
document.

35. 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.

36. Each Settling Defendant shall identify, on the attached signature page, the
name and address of an agent who is 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.

XVIII. EINAL JUDGMENT

37. Upon approval and entry of this Consent Decree by the Court, this Consent

Page 16
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Decree shall constitute the final judgment between and among the United States and the Settling
Defendants. The Court finds that there is no just reason for delay and therefore enters this
judgment as a final judgment under Fed. R. Civ. P. 54 and 58.

SO ORDERED THIS _ DAY OF ___,2010.

United States District Judge

Page 17
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THE UNDERSIGNED PARTIES enter into this Consent Decree in the matter of United States v.

Lyon, et al., 07-CV-00491-LJO-MIJS, relating to the Modesto Groundwater Superfund Site.

Dated: // /,2/ //?7

Dated: J /27/”

FOR THE UNITED STATES OF AMERICA

IGNACIA S, MORENO

Assistant Attorney General

Environmental and Natural Resources Division
U.S. Department of Justice

Washington, DC 20530

ELISE FELDMAN

MATTHEW D. THURLOW

Attorneys

Environmental Enforcement Section
Environmental and Natural Resources Division
U.S. Department of Justice

301 Howard Street, Suite 1050

San Francisco, CA 94105

Page 18
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THE UNDERSIGNED PARTIES enter into this Consent Decree in the matter of United States v.
Lyon, et al., 07-CV-00491-LJO-MJS, relating to the Modesto Groundwater Superfund Site.

Dated: | \}7 b"l \

FOR THE UNITED STATES ENVIRONMENTAL

PROTECTION AGENCY

JANE'DIAMOND
Diréctor, Superfund Division

U.S, phvironmental Protection Agency
Region IX

75 Hawthorne Street

San Francisco, CA 94105

Dated: / / 25 // /
/ /

LAURIE WILLIAMS

Assistant Regional Counsel

U.S. Environmental Protection Agency
Region IX

75 Hawthorne Street

San Francisco, CA 94105

Consent Decree Pertaining To Defendants Lyons And Tondas
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THE UNDERSIGNED PARTIES enter into this Consent Decree in the matter of United States v.
Lyon, et al., 07-CV-00491-LIO-MIS, relating to the Modesto Groundwater Superfund Site.
FOR DEFENDANT STEPHEN C. LYON

AND SUZANNE S. LYON
a 1 7y T N

Dated: /}’F//@%O e

/Sfephen and Sézanne Lyon é d

424 Liberty Street
San Francisco, CA 94114-2949

Agent Authorized to Accept Service on Behalf of Above-Signed Party:

Name:

Title:

Address:

Page 20

Consent Decree Pertaining To Defendants Lyons And Tondas




Casf 1:07-cv-00491-LJO -MJS  Document 469-1 - Filed 01/28/11 Page 22 of 190

THE UNDERSIGNED PARTIES cater into. this Consent Decrec n thc matter of United Stares v.

u—

Lyon, et al, 07—CV—00491*LIO—MJS relatmg to’ the Modesto Groundwater Superﬂmd Site.

=R - TR T TR T I N

- Agcnt-kuﬂighiged-m'AccepﬁS_feﬁicc-on Behalf of Above-Signed Party:

P =
-

" Name;

-
(VN

i ,'_Fiflc;

[a—

Address:
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Appendix A
(List of Affiliates)

to
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Collette Fearneyhough
Dave Fearneyhough
Luc Fearneyhough
Sophie Fearneyhough.
Avery Lyon

Adam W. Lyon

Chad H. Lyon

Cody Lyon

Grant Lyon

Kaisa Lyon

Quincy Lyon

Shelly Lyon

Drew Tonda

Kellie Tonda

Regan Tonda

Scott Tonda

Taylor Tonda

Document 469-1

APPENDIX A
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Appendix B
(Property Description)
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Consent Decree Pertaining to Defendants
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ﬂe;e’by GRANT(S) t0. "RUSIBLL 'rom and DIMBH. 'I.'ORDA, 'hﬁdbn,n'tlf’a"jl‘d‘ ﬁife} ’ a's':;.
Joint Tenants, as to an undivided one-half interest; and STEVEN LYON and
SUE LYON, husband and wife, as Joint Tenants, as to an undivided one-half]

interest, . : .
the following described real property in the City of Modesto, pm——
county of StanisYaus , state of California: .

Lot 2 of the FALK TRACT, as per Map filed July 5, 1939,
in Vol. 11 of Maps, page 62, Stanislaus County Records.
EXCEPTING THEREPROM the East 18 foet thereof.

- ~g °

Dated July 17, 1974

Dawnine D. Haiford”

STATE OF CALIFORNIA
COUNTY oF__STANISLAUS } S5.

0 1 1, . 1974 before me, the under- -

signed, a Notary Public In and for sid County and Siate, personally
. appeared— DAWNINFE, D, HALFORD

FOR NOTARY SEAL OR STAMP

known 1o me P e s T oA,

to be the persan_ whose name_i8 __subscribed 1o the within
instrument snd acknowledped that _She _executed the same.

N
\
X
;

"Slgnuml’e‘;f Notary :

Title Order No
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MAIL TAX STATEMENTA AR NIRFOTRA ARNVE

Escrow No
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C/o0 Douglas M. Sutter STEVE R. ?.‘Eé%%’ézg
1939 G Street &

4w, Modasto California 95354 . N . A )
' | BY ‘ - 6348 - .

o e ™ 1- g A57eRRRANE rbr RECORDER'S USE '
DEED OF TRUST ] OF RENTS
BY THIS DEED OF TRUST. made this ~ 17th dayof  July .19 74 . botween .

RUSSELL TONDA and DIANE H. TONDA, hugband and wife, and
STEVEN LYON and SUE LYOMN, husband and wife,
, herein called Trustor, whose address is

28 Chilton Avenue, Han Carlos, CA 94270 o .
{number and stract) (ciiy) (state zig) P
cnd SAFECO TITLE INSURANCE COMPANY. a Califomia corporation, herein called ‘l‘ms!oo and

DAWNINE D. HALFORD,
a widow, , hergin called BenoBciary,

Trusior grants, transfers, and assigns to Iruslee, in Urusl, with power of sale, that ptoperly in
Staniglaus County, California, described as:

Lot 2 of the FALK TRACT, as per Map filed July 5, 1939, . o
in vVol. 11 of Maps, page 62, Stanislaus County Racords. . 4
EXCEPTING THEREPROM the EBast 18 faeot thereof. i

I
ﬁ
'rmlnr clso cﬂdm to Benehduq all rents, i33ues and profils of zaid roglty resorving tho right to collect and use the samo n
of It hereunder and during continuance of such delault cuthorizing Benelictary tc collect and O
onlerce the same by any lawlu}l means in tho namo ol any party horeto.
For tho purpeso of secwring:
{1} Paymont of the lndeblodnons by one promisaory noto in the principal sum ol $  40,000.00
of oven dato herewith, payablo to Beneficicry, and any vitonalons or ronevralo thereof; (2{ the paymonl ol any monay that
advancod by tho Beneliciary to Trustor, or hia.succescors, wilh intorest Iheroon. ovidenced by additional noles
(umcuﬂng thoy are 3o sacured) or by cndmomni on the orlqlncd nota, oxoc\ucd by Trustor or his 3) peri
of oach agreomont of Trustor Incorp ar \
On October 25, 1973, identical lictitous Deod: of Trust wero recarded in lho offices of the County R d of the Counti
of the State of Calllomia, tho first page therco! appearing in tho book and at the pago of the ¢ ds of the rospective County
Recarder ax followa: .
COUNTY Book Page COUNTY Book Pago- COUNTY Book Pago COUNTY Bock Page S
Alameda 540 89 Kings 1018 334 Placor 1528 440 Siskiyou 697 407
Alpino 18 718 Lako 43 882 Plunas 27 ) Selano 1860 S8l
Amador % 20 Lasson o U7 4 Riverside” 1973 133405 Soncma 2810 973
Butio 1670 679 Los Angnlen T8812 751 Sacramente 721028 $9 Stanialaus 2%y M
Calaveras 368 2 Madora 7% 24 San Bonlto 386 H Sulter 8l7 182
Calusa 400 347 Marin 5 48 San_Bemnardino 0294 077 Tohama 60  s22
Contra Costa 7077 178 Mariposa 43 n? 8an Froncisco RB820 585 Trinity 161 353
Del Norto 174 526 Mondocino 942 242 Son Joaquin 1813 8 Tulare 037 $67
El Derado 1229 594 Morcod 1940 18] 8Som Luis Obispo 1750 491 Tuolumno 336 309
Froano 6227 411 Modac 25 668 San Matoo 649) 600 Ventura 4182 662
Glenn 565 230 Mono 168 21$ Santa Barbara 2486 1244 Yolo 1081 23S
Humboldt 1213 N Montoroy 977 ”gu Santgflara n3 Yuba 564 163
Impogict ! 1358 80 Napa .‘B?" g6 Crus 2388 744 Filo No.
inyo 205 650 Novada 66 m aste 1195 29 San Dicgo 73-299568
Kom 4803 235) Orango 103861 %8 Siorxa 59 429

d in Sect B. tuding

Tho provisions conlained in Seclion A, mcluding paragraphs | through 5 aond tho provisions
‘pcﬂa;.)mpha 1 through @ of said lichiticus Deeds ol Trusl are incorporated horoin as lully a3 though sot lorih at length and n -
ul) herein

The undersi d Truslor requosts thal a copy ol any nolice of delgult and any nolice of salo hoteunder be mailed to Trustor ot
the address hereinabove set lorth. being (he oddress designated lor tho purpose ol reaetting such nofice.

STATE OF CALIFORNIA, l .
58 - -
COUNTY OF S9n A csca f . TA  « _Rusaell Tanda 4 |,

71.-/)! 7 /778 . belote me. the - M; Tonda
undersigned, g Notary Public in and lor zaid County and
WYY “ Bue Lyoyf '

State, personally appearcd
R NOTARY SEAL OR STAMP

/v!:»/ 7..»,,%7/ Dcve 4 Tonde

’
‘.:.,‘,/ Jre KA N P4 S7even
Lyes, Luovn te the
1w bo the person(s) whose name (s) s {are) swbaeribod APRSEIIRIte | L trereenceny 20iptarRtRLTNIIIN

1o o within natrument and actnowvledged that pen

it 2R PRATT
HAY Y R T LI 13T 1
Y & Sy 0‘ 3."’ FRANCISCO
&y Comamnan frzan unh 9, 1978

oxecuted the same

giststensesiscty

2ssncieinizied

/{/&/IZ?S I :)/ \3 \’,\: ? %

\

L-92 (G S) {Rev. 10-73} (8 pL)
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Record and return to NG739 L 683
City Clerk, City Hal) OFHCIAL RECORDS
SYANISLAUS CO., CALSF.

Modesto, Catifornia
NO PFEE DAVID A. WURM,
RECOKDER

NOTICE OF LIEN
Pursuant to the authority vested in me by the Improvement Act of 1911,
1 did, on the__19th day of____ April - » 19_76 , cause the__sidewalk
. to be constructed, and the legislative body
of said city did, on the 24th day of May , 1983 , by Resolution
No._83-329 , assess the cost of such construction upon the real property
here{nafter described and the same has not been paid nor any part thereof, and
the said city does herehy claim a 1ien on said real property in the sum of
$1,005.00 , and the same shall be a 1ien upon said real property until the
said sum, with interest at the rate of seven (7%) per cent per annum, from the
24th day of June , 19 83 | has been paid in full and discharged

of record.
The real property hereinbefore mentioned and upon which a lien is claimed,

is that certain piece or parcel of land lying and being in the City of Medesto,
County of Stanislaus, State of California, and more particularly described as

follows:

=
o
~J
4=
w0
o
c=
—
o)
@
W

Lot 2 of B1. 727 of the Falk Tract as per map filed July 5,
1939 in Vol. 11 of Maps, Pg. 62, Stan. Cty. Records.

(Stan. Cty. Assessor's Parcel No. 002-03 113-0636-400)

R NPRISSED

standing in the name of: Russell E. & Diane M. Tonda and Steven and Sue Lyon

Superintendent Ot Streets
CITY OF MODESTO

STATE OF CALIFORNIA ) .,
COURTY OF STANISLAUS

. On this Jst day of June 19 83 before me, tne undenlgm' d, the
City Clerk City of WG'STE?' 'w'a' i!t’:y within the naifl County and m&,

perlomny appeared alker
to be the Su erinten )

R ragn: tmq exeeuted the vi.thi.n ﬁutmnt
,miqn haTein-named, and acknowledged to me

3 eﬂheﬁted ehe ‘dane’.

Horrine: Coyle

ctty 0lark=ef-the 0itv of Madesto
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WHEN RECORDED RETURN TO: STANISLAUS CO., CALIF.

Allan E. and Joseophine E. Walton DAVID A. WURM, ’
196 Mill Creek Road RECORDER
Fremont, CA 94539 .

ASSIGNMENT OF NOTE AND PEED OF TRUST

For value received, the undersigned hereby grants, assigns and
transfers to ALLAN E. WALTON and JOSEPHINE E. WALTON, Co-Trustees
of the WALTON PAMILY TRUST, all of her beneficial interest under
that certain deed of trust dated July 17, 1974, executed by Russell
Tonda, Diane M. Tonda, Staven Lyon and Sua Lyon, Trustors, to
Safeco Title Insurance Company, a California, corporation, Trustes,
recorded August 14, 1974, under Recorder's Saries No. 6348, Book
2647, Page 632, of Official Records in the County Recorder's Office

of Stanislaus County, California.

RECORDING REQUESTED BY
Bernard M. King, Esq.

This assignment alscu covers the undersigned‘'s interest in the
orenissory ncte for which said deea of trust i~ security.

Dated: April )/—, 1989

JOSEPRINE E. WALTON

68 12¥dv ¢S8820

STATE OF CALIFORNIA )
COUNTY OF ALAMEDA ) ss

on this %22|day of April, 1989, before me, the undorsigned,
personally appeared JOSEPHINE E. WALTON, personally known to me (or
proved to me on the basis of satisfactory evidence) to be the
person whose name is subscpibed to this instrument, and
acknowledged to me that she exgtyfed, it. {1 .

NBPARY PUBLIC) -/

OFFICIAL SEAL
BERNARD M. KING

ARY PYBLIC - CALIFVEALA
ALAMEDA COUNTY
My fec [y, derio M4, 1859
ARTBICIRILLEEsNS0e ARGl L IR IT I 2L
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Appendix C
(Land Use Covenant)

to

Consent Decree Pertaining to Defendants
Lyons and Tondas
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RECORDING REQUESTED BY:
Stephen C. Lyon, Suzanne S. Lyon,
Russell R. Tonda and Diane M. Tonda
939 & 941 McHenry Street

Modesto, California 95350-5416

WHEN RECORDED, MAIL TO:
ADDRESS ABOVE, and,

State of California

Department of Toxic Substances Control
8800 Cal Center Drive

Sacramento California 95826

Attention: James L. Tjosvold, Chief
Northern California — Central Cleanup
Operations Branch

SPACE ABOVE THIS LINE RESERVED FOR RECORDER'S USE

COVENANT TO RESTRICT USE OF PROPERTY
ENVIRONMENTAL RESTRICTION
(Re: Parcel Number 113-006-036)
DTSC Site Code 100111

This Covenant and Agreement ("Covenant") is made by and between Stephen C.
Lyons, Suzanne S. Lyon, Russell R. Tonda and Diane M. Tonda ("Covenantors"), the
current owners of property situated in Modesto, County of Stanislaus, State of
California, described in Exhibit "A" and depicted in Exhibit “B,” attached, (the
"Property"), and the Department of Toxic Substances Control (the "Department").
Pursuant to Civil Code section 1471, the Department has determined that this Covenant
is reasonably necessary to protect present or future human health or safety or the
environment as a result of the presence on the land of hazardous materials as defined
in Health and Safety Code section 25260. The Covenantors and the Department,
collectively referred to as the "Parties,” hereby agree, pursuant to Civil Code section
1471, and Health and Safety Code section 25355.5, that the use of the Property be
restricted as set forth in this Covenant; and the Parties further agree that the Covenant
shall conform with the requirements of California Code of Regulations, title 22, section
67391.1. The provisions of this Covenant shall be for the benefit of, and shall be
enforceable by, the United States Environmental Protection Agency (“U.S. EPA”), as a
third party beneficiary pursuant to general contract law, including, but not limited to, Civil
Code Section 1559.
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ARTICLE |
STATEMENT OF FACTS

1.01. The Property. The Property, totaling approximately .31 acres, is more
particularly described and depicted in the attached Exhibits "A" and “B”. The Property is
located in the area now generally bounded by McHenry Avenue to the East, and located
in the city block that is bounded by West Fairmont Avenue to the North, Douglas Street
to the West and Griswold Avenue to the South. The Property is also generally

described as Stanislaus County Assessor's Parcel No: 113-006-036.

1.02. Hazardous Substances. As defined in section 25316 of the California Health and
Safety Code (“H&SC”), (within Chapter 6.8, Division 20 of the H&SC), and in section
101(14) of the Comprehensive Environmental Response, Compensation and Liability
Act of 1980, as amended (“CERCLA") (42 USC 89601 (14)); and also Title 40 Code of

Federal Regulations (“CFR”) parts 261.3 and 302.4, hazardous substances remain on

portions of the Property. These substances are also hazardous materials as defined in
Health and Safety Code section 25260(d). These contaminant(s) include

tetrachloroethylene (PCE) in the soil and groundwater.

1.03. Remediation of the Property. The Property is being remediated pursuant to an

Interim Record of Decision ("ROD") for the Modesto Groundwater Superfund Site (the
“Site”) issued by the U.S. EPA, dated September 26, 1997. Under the ROD, as
modified, the U.S. EPA Region IX Superfund Division Director selected interim remedial
actions for the Property pursuant to CERCLA. The Department concurred with this
remedy. Pursuant to the ROD, EPA Region 9 has implemented soil vapor extraction
and treatment, and groundwater extraction and treatment. Pursuant to a five-year
review, EPA Region 9 has addressed contamination of indoor air with PCE. EPA
anticipates issuance of a final ROD that may select additional or different measures or
goals. If necessary, an updated Covenant may need to be recorded at that time. The
Risk Assessments that document the risk posed by the PCE in soil and groundwater at
the Property and the Site are provided as Exhibits C and D. Response actions on the

Property may include, but not be limited to, monitoring, maintenance of remediation
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systems, removal or modification of structures, and installation of additional treatment

works.

1.04. Land Use Covenant. A land use covenant is necessary to preclude residential

use of the Property given that hazardous substances will remain at the Property
following completion of the remediation and to preclude disruption of the selected
constructed remedy. As noted above, the Interim ROD provides for a land use
covenant to limit future uses of the Property. U.S. EPA, with the concurrence of the
Department, has concluded that the Property, when remedied to the interim goals
presented in the Interim ROD, and when used in compliance with the terms of this
Covenant, does not present an unacceptable threat to human safety or the

environment.

ARTICLE Il
DEFINITIONS

2.01. Department. "Department” means the California Department of Toxic

Substances Control and includes its successor agencies, if any.

2.02. U.S.EPA. "U.S. EPA" means the United States Environmental Protection
Agency and includes its successor agencies, if any.

2.03. Owners. "Owners" means the Covenantors and their successors in interest,
including heirs and assigns, which at any time hold title or an ownership interest to all or

any portion of the Property.
2.04. Occupant. "Occupant” means Owners and any person or entity entitled by
ownership, leasehold, or other legal relationship to the right to occupy any portion of the

Property.

2.05. CERCLA Lead Agency. "CERCLA Lead Agency" means the governmental entity

having the designated lead responsibility to implement response action under the
National Contingency Plan ("NCP"), 40 C.F.R. Part 300. U.S. EPA or a state agency
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acting pursuant to a contract or cooperative agreement executed under CERCLA
section 104(d)(1), 42 U.S.C. 9604(d)(1), or designated pursuant to a CERCLA
Memorandum of Agreement entered into under subpart F of the NCP (40 C.F.R.
300.505) may be designated CERCLA Lead Agency.

2.06 Environmental Restrictions. “Environmental Restrictions” means all protective

provisions, covenants, restrictions, prohibitions, and terms and conditions as set forth in

any section of this Covenant.

2.07 Improvements. “Improvements” include, but are not limited to: buildings,

structures, roads, driveways, improved parking areas, wells, pipelines, or other utilities.

2.08 Lease. “Lease” means lease, rental agreement, or any other document that

creates a right to use or occupy any portion of the Property.

2.09 Remedial Systems. “Remedial Systems” shall mean the remedial equipment and

systems located on the Property, including the soil vapor extraction and treatment, and
groundwater extraction and treatment systems located at the Property and shown in
Exhibit E.

ARTICLE 1l
GENERAL PROVISIONS

3.01. Restrictions to Run with the Land. This Covenant sets forth Environmental

Restrictions, that apply to and encumber the Property and every portion thereof no
matter how it is improved, held, used, occupied, leased, sold, hypothecated,
encumbered, and/or conveyed. This Covenant: (a) Runs with the land pursuant to
Health and Safety Code section 25355.5(a) and Civil Code section 1471; (b) Inures to
the benefit of and passes with each and every portion of the Property; (c) Is for the
benefit of, and is enforceable by the Department; and (d) Is imposed upon the entire

Property unless expressly stated as applicable only to a specific portion thereof.
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3.02. Binding upon Owners/Occupants. Pursuant to the Health and Safety Code, this

Covenant binds all Owners and Occupants of the Property. Pursuant to Civil Code
section 1471, all successive owners of the Property are expressly bound hereby for the

benefit of the Department.

3.03. Incorporation into Deeds and Leases. The Covenant and its Environmental

Restrictions shall be incorporated by reference in each and every deed and lease for

any portion of the Property.

3.05. Conveyance of Property. The Owner shall provide notice to the Department not

later than thirty (30) days after any conveyance of any ownership interest in the
Property (excluding mortgages, liens, and other non-possessory encumbrances). The
written notice shall include the name and mailing address of the new owner of the
Property and shall reference DTSC site code 100111. The notice shall also include the
Assessor’s Parcel Number ("APN") listed in Section 1.01. If the new owner’s property
has been assigned a different APN, each such APN that covers the Property must be
provided. The Department shall not, by reason of this Covenant, have authority to
approve, disapprove, or otherwise affect proposed conveyance, except as otherwise

provided by law or by administrative order.

ARTICLE IV
RESTRICTIONS

4.01. Prohibited Uses. The Property shall not be used for any of the following

purposes:

(&) Aresidence, including any mobile home or factory built housing, constructed or
installed for use as residential human habitation.

(b) A hospital for humans.

(©) A public or private school for persons under 21 years of age.

(d) A day care center for children.

(e)  Along-term care facility for the elderly, handicapped, or infirm.

() Any other purpose involving residential occupancy on a 24-hour basis.
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4.02. Soil Management. Any contaminated soils or contaminated materials brought to

the surface by grading, excavation, trenching or backfilling shall be managed in
accordance with all applicable provisions of State and federal law. Such soils and
materials shall not be removed from the Property without a Soil Management Plan
approved by the Department.

4.03. Prohibited Activities. Unless a change is authorized pursuant to Article VI of this

Covenant, the following activities are specifically prohibited without prior written

approval from the CERCLA Lead Agency:

(@) Drilling for drinking water, oil, or gas.

(b) Extraction of groundwater for purposes or uses other than site remediation.

(©) Alteration of existing drainage patterns as anticipated or constructed as part of
the Remedial System.

(d) Creation of significant topographic low areas where water may pond, including

accessory structures, swimming pools and spas.

4.04. Non-Interference with Remedial Systems.

(@  The Owner and Occupant shall not participate in or allow any activity that would
interfere with the operation of the Remedial Systems or other Site-wide response
activities at the Property without prior written approval from the CERCLA Lead
Agency, such approval not to be unreasonably withheld.

(b)  All uses and development of the Property shall preserve the integrity of the
Remedial Systems or other Site-wide response activities.

(©) Owner shall provide a copy of this Covenant to all easement holders for all or any
portion of the Property.

4.05. Access for the Department and U.S. EPA. The Department shall have

reasonable right of entry and access to the Property for inspection, monitoring, and
other activities for the Remedial Systems on the Property consistent with the purposes
of this Covenant as deemed necessary by the Department in order to protect the public
health or safety, or the environment. Nothing in this instrument shall limit or otherwise

affect U.S. EPA'’s right of entry and access, or U.S. EPA's authority to take response
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actions, under CERCLA; the National Contingency Plan, 40 Code of Federal
Regulations Part 300 (1997) and its successor provisions; or federal law. Nothing in this
instrument shall limit or otherwise effect the Department’s right of entry and access, or
authority to take response actions, under CERCLA; the National Contingency Plan, 40
Code of Federal Regulations Part 300 (1997) and its successor provisions; Chapter 6.8,
Division 20 of the California Health and Safety Code; California Civil Code, or other

applicable State Law.

4.06 Access for Implementing Operation and Maintenance. The entity, person or
persons responsible for implementing the operation and maintenance activities related
to the Remedial Systems shall have reasonable right of entry and access to the
Property for the purpose of implementing these operation and maintenance activities.
Such right of entry and access shall continue until such time as the CERCLA Lead

Agency determines that such activities are no longer required.

4.07 Inspection and Reporting Requirements. The Owner shall conduct an annual

inspection and submit an Annual Inspection Report to the Department for its approval
by January 15" of each year. The annual report shall describe how all requirements
outlined in this Covenant have been met. The annual report, filed under penalty of
perjury, shall certify that the Property is being used in a manner consistent with this
Covenant. The annual report must include the dates, times, and names of those who
conducted and reviewed the annual inspection report. It also shall describe how the
observations were performed that were the basis for the statements and conclusions in
the annual report (e.g., drive by, fly over, walk in, etc.) If violations are noted, the annual
report must detail the steps taken to return to compliance. If the Owner identifies any
violations of this Covenant during the annual inspections or at any other time, the
Owner must, within ten (10) days of identifying the violation: determine the identity of
the party in violation; send a letter advising the party of the violation of the Covenant;
and demand that the violation cease immediately. Additionally, copies of any
correspondence related to the enforcement of this covenant shall be sent to the

Department and U.S. EPA within ten (10) days of its original transmission.
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ARTICLE V

ENFORCEMENT

5.01. Enforcement. Failure of the Covenantor, Owner or Occupant to comply with this
Covenant shall be grounds for the Department to require modification or removal of any
Improvements constructed or placed upon any portion of the Property in violation of this
Covenant. Violation of this Covenant, including but not limited to, failure to submit, or
the submission of any false statement, record or report to the Department shall be

grounds for the Department to pursue administrative, civil or criminal actions.

5.02 Enforcement Rights of U.S. EPA as a Third Party Beneficiary. U.S. EPA, as a
third party beneficiary, has the right to enforce the Environmental Restrictions contained

herein.

ARTICLE VI
VARIANCE, TERMINATION, AND TERM

6.01. Variance. Owner, or any other aggrieved person, may apply to the Department
for a written variance from the provisions of this Covenant. Such application shall be
made in accordance with Health and Safety Code section 25233 and a copy of the
application shall be submitted to U.S. EPA simultaneously with the application
submitted to the Department. No variance may be granted under this paragraph without

prior notice to and an opportunity to comment by U.S. EPA.

6.02 Termination. Owner, or any other aggrieved person, may apply to the
Department for a termination or modification of one or more terms of this Covenant as
they apply to all or any portion of the Property. Such application shall be made in
accordance with Health and Safety Code section 25234 and a copy of the application
shall be submitted to U.S. EPA simultaneously with the application submitted to the
Department. No termination may be granted under this paragraph without prior notice

to and opportunity to comment by U.S. EPA.
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6.03 Term. Unless ended in accordance with paragraph 6.02, by law, or by the

Department in the exercise of its discretion, after providing notice to and an opportunity

to comment by U.S. EPA, this Covenant shall continue in effect in perpetuity.

ARTICLE VII
MISCELLANEOUS

7.01. No Dedication or Taking Intended. Nothing set forth in this Covenant shall be

construed to be a gift or dedication, or offer of a gift or dedication, of the Property, or
any portion thereof to the general public or anyone else for any purpose whatsoever.
Further, nothing in this Covenant shall be construed to effect a taking under State or

federal law.

7.02. Notices. Whenever any person gives or serves any Notice ("Notice" as used
herein includes any demand or other communication with respect to this Covenant),
each such Notice shall be in writing and shall be deemed effective: (1) when delivered,
if personally delivered to the person being served or to an officer of a corporate party
being served, or (2) three (3) business days after deposit in the mail, if mailed by United

States mail, postage paid, certified, return receipt requested:

To Owners: Stephen C. Lyon, Suzanne S. Lyon,
Russell R. Tonda and Diane M. Tonda
939 & 941 McHenry Street
Modesto, California 95350-5416

and

Stephen and Suzanne Lyon
424 Liberty Street

San Francisco CA 94114-2949
and

Russell and Diane Tonda

9760 Rimrock Circle
Loomis, CA 95650-7117
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To Department: , Chief

Northern California-Central Cleanup Operations Branch
Site Mitigation and Brownfield Reuse Program
California Department of Toxic Substances Control
8800 Cal Center Drive

Sacramento CA 95826-3200

To the U.S. EPA: U.S. Environmental Protection Agency
Region IX
Attention: Marie Lacey
75 Hawthorne Street
San Francisco, CA 94105-3901

Any party may change its address or the individual to whose attention a Notice is to be

sent by giving written Notice in compliance with this paragraph.

7.03. Partial Invalidity. If this Covenant or any of its terms are determined by a court of

competent jurisdiction to be invalid for any reason, the surviving portions of this
Covenant, or the application of it to any person or circumstance, shall remain in full

force and effect as if such portion found invalid had not been included herein.

7.04. Statutory and Regulatory References. All statutory and regulatory references

include successor provisions.

7.05. Incorporation of Attachments. All attachments and exhibits to this Covenant are

incorporated herein by reference.

7.06. California Law. This Covenant shall be governed, performed and interpreted

under the laws of the State of California.

7.07. No Delegation. Nothing set forth in this Covenant shall be construed to be a

delegation of any authorities of DTSC under any statute or regulation.
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IN WITNESS WHEREOF, the Parties execute this Covenant.

Covenantors, Stephen C. Lyon, Suzanne S. Lyon, Russell R. Tonda and Diane M.
Tonda:

By: Date:
Stephen C. Lyon

By: Date:
Suzanne S. Lyon

By: Date:
Russell R. Tonda

By: Date:
Diane M. Tonda

Department of Toxic Substances Control

By: Date:

, Chief
Department of Toxic Substances Control
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State of California

County of

On before me,

(Here insert name and title of the officer/notary),

Personally appeared

, personally

known to me (or proved to me on the basis of satisfactory evidence) to be the person(s)
whose name(s) is/are subscribed to the within instrument and acknowledged to me that
he/she/they executed the same in his/her/their authorized capacity(ies), and that by
his/her/their signature(s) on the instrument the person(s), or the entity upon behalf of
which the person(s) acted, executed the instrument.

WITNESS my hand and official seal.

Signature (Seal)
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State of California

County of

On before me,

(here insert name and title of the officer/notary),

Personally appeared

, personally

known to me (or proved to me on the basis of satisfactory evidence) to be the person(s)
whose name(s) is/are subscribed to the within instrument and acknowledged to me that
he/she/they executed the same in his/her/their authorized capacity(ies), and that by
his/her/their signature(s) on the instrument the person(s), or the entity upon behalf of
which the person(s) acted, executed the instrument.

WITNESS my hand and official seal.

Signature (Seal)
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EXHIBITS

A — Legal Property Description
B — Assessor’s Map

C — Baseline Human Health Risk Assessment, Modesto Groundwater Contamination
Site, Modesto, California, May 1994, prepared for EPA by Ecology & Environment, Inc.

D — Baseline Human Health Risk Assessment (Revision 1), Modesto Groundwater
Contamination Site, Modesto, California, July 1997, prepared for EPA by Ecology &
Environment, Inc.

E — Diagram of SVE and Groundwater Treatment Systems at the Property
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Exhibit A
Legal Property Description
Property Subject to Environmental Restriction

Lot 2 of the FALK TRACT, as per Map filed July 5, 1939, in Vol. 11 of Maps, page 62,
Stanislaus County Records, EXCEPTING THEREFROM the East 18 feet thereof.

(Stanislaus County Assessor Parcel 113-006-036)
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Exhibit B
Assessor’s Parcel Map of
Property Subject to Environmental Restriction

Note: The dimensions found in the current County Assessor Map reflect the correct
legal description of the parcel, including the exception of the eastern 18 feet of the
parcel in the 1939 FALK TRACT map.
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Exhibit C
(Baseline Human Health Risk Assessment,
Modesto Groundwater Contamination Site,
Modesto, California, May 1994)

to

Appendix C
(Land Use Covenant)

to

Consent Decree Pertaining to Defendants
Lyons and Tondas
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SFUND RECORDS CTR
2464-00065

SFUND RECORDS CTR
88162457

ARCLST
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BASELINE HUMAN HEALTH
RISK ASSESSMENT
MODESTO GROUNDWATER CONTAMINATION SITE
MODESTO, CALIFORNIA

ecology and environment, inc.

international Specialists in the Environment
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g ecology and environment. ine.
160 SPEAR STREET, SAN FRANCISCO, CALIFORNIA 894105, TEL. 416/777-2811

International Specialists in the Environment

BASELINE HUMAN HEALTH
RISK ASSESSMENT
MODESTO GROUNDWATER CONTAMINATION SITE
MODESTO, CALIFORNIA

May 1994

Prepared for:

U.S. ENVIRONMENTAL PROTECTION AGENCY

ARCS Regions IX and X
Contract 68-W9-0020
Work Assignment 20-15-9LJ4
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EXECUTIVE SUMMARY

Ecology and Environment, Inc. (E & E), and the U.S. Environmental Protection
Agency (EPA) conducted a Remedial Investigation/Feasibility Study (RI/FS) at the Modesto
Groundwater Contamination Site, a Superfund site in Modesto, California. As an attachment
to the FS report, this report describes the risk assessment that evaluated the human health
risks from volatile organic compounds (VOCs), primarily per- or tetrachloroet-hylene (PCE),
in site groundwater and soil gas. The residential groundwater ingestion and inhalation of
indoor air exposure pathways were evaluated for current and future land use scenarios using
soil gas and groundwater data collected during the RI. The inhalation exposure to ambient
indoor air was estimated from the soil gas data using an EPA-approved model (1992b). The
inhalation of volatile chemicals released during routine household water use (e.g., showering
and dish washing) was also evaluated. For the current land use scenarios, risks were
estimated for exposure to treated and untreated Municipal Well 11 drinking water. The future
land use scenario assumed ingestion of untreated site groundwater from a "hot spot” near
Halford’s Cleaners. Average and reasonable maximum exposures (RMEs) were calculated to
assess carcinogenic and noncarcinogenic risks.

In conducting the risk assessment, conservative upper-bound exposure values
developed by EPA were used to calculate the "theoretical excess cancer risk." The theoretical
excess cancer risk is an estimation of the probability of developing cancer over and above the
normal background incidence of cancer. A number of assumptions were made in the risk
assessment that were designed to err on the side of health protection in order to avoid
underestimating the risk to the public. Moreover, the chemical concentrations used to
estimate the increased individual carcinogenic risk assumed that continuous exposure occurs
over a 30-year period; therefore, the actual probability of cancer is likely to be much lower

than the estimates and may even be as low as zero (EPA 1989a).

09-wpz_Z5607i_D0041_MODESTO_RISK-05/13/94-DI vi



Case 1:07-cv-00491-LJO -MJS Document 469-1 Filed 01/28/11 Page 57 of 190

As shown in the table below, current carcinogenic risks range from 1 x 10° to 4 x 107
while hazard indices range from 0.5 to 1; under future land use conditions, carcinogenic risks
range from 4 x 10° to 5 x 10" while hazard indices range from 4 to 46. The groundwater

ingestion and inhalation pathways contribute the greatest risk.

SUMMARY OF ESTIMATED RISK VALUES:
RISK BY PATHWAY AND EXPOSURE SCENARIO

Hazard Index Hazard Index Cancer Risk Cancer Risk

Pathway RME Average RME Average
Current Scenario: Assumes treated Well 11 groundwater use*
Indoor Air: 1 0.5 1x 103 1x 10°
Inhalation of Soil
Gas
Drinking Water: 9 x 107 4 x 107 1x10% 5x 10°
Ingestion and
Inhalation
Total Risk I 0.5 1x10°% 1x10*

Current Scenario: Assumes untreated Well 11 groundwater use®

Indoor Air: 1 0.5 I x 103 I x 10
Inhalation of Soil
Gas

Drinking Water: 2 x 107? 2 x 10* 3x 109 3x 10°
Ingestion and
Inhalation

Total Risk 1 0.5 4x10° 4x10*

Future Scenario: Assumes onsite groundwater use at a hot spot near Halford’s*

Indoor Air: 1 0.5 1x10° 1 x 10°¢
Inhalation of Soil
Gas

Drinking Water: 45 3 5x 10! 4 x 10°
Ingestion and
Inhalation

Total Risk 46 4 5x 10! 4x 107

RME = Reasonable Maximum Exposure

Average = Average of typical exposure parameters

a.  Risk values denved from PCE concentrations of 0.60 and 0.47 ug/L for RME and average, respectively.
b.  Risk values derived from PCE concentrations of 30.4 and 10.3 ug/L for RME and average, respectively.
c.  Risk values derived from PCE concentrations of 4,200 and 1.239 ug/L for RME and average, respectively.
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EPA has adopted the policy that acceptable exposures to known or suspected
carcinogens fall within an excess upper-bound lifetime cancer risk of between one in 10,000
(10*) and one in a million (10%) (EPA 1991a). In this risk assessment, the inhalation and
drinking water risks associated with current land use scenarios were within acceptable risk
levels; however, the risks associated with a future exposure scenario, which assumed
consumption of untreated site groundwater at the hot spot, were above the currently
acceptable standards (EPA 1991a).

In summary, this risk assessment found that current risk levels are within EPA’s
acceptable levels; however, for the hypothetical future scenario in which an individual ingests
untreated groundwater directly from the hot spot, the risks were found to be outside EPA’s
acceptable levels. To safeguard against such a scenario, EPA will be implementing

institutional controls that will prohibit groundwater usage at this site.
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1. INTRODUCTION

Ecology and Environment, Inc. (E & E), was tasked by the U.S. Environmental
Protection Agency (EPA) to assess public health risks from volatile organic compounds
(VOCs) in groundwater at the Modesto Groundwater Contamination Site, a Supertfund site in
Modesto, California. E & E and EPA conducted the remedial investigation (RI) and
feasibility study (FS); this risk assessment report is an attachment to the FS report. This
baseline risk assessment was conducted by E & E under Work Assignment 20-15-9LJ4 issued
under EPA Region IX/X Superfund Alternative Remedial Contracts Strategy (ARCS) Contract
68-W9-0020.

The Modesto Groundwater Contamination Site was placed on the National Priorities
List on March 31, 1989. The site includes Municipal Well 11 (Well 11), which has been
found to contain per- or tetrachloroethylene (PCE) above the federal and state maximum
contaminant level (MCL) of 5.0 parts per billion (ppb). This introduction describes the
physical setting of the site and summarizes the investigations and groundwater treatment to
date. Additional background information can be found in the RI and FS reports (E & E
1993a,b; 1994).

1.1 BACKGROUND
1.1.1 Site Description

Modesto is in Stanislaus County in the San Joaquin Valley approximately four miles
south of the Stanislaus River and five miles west of the Tuolumne River. The city
encompasses approximately 12 square miles and has a population of approximately 170,000.
Major industries include canneries, wineries, and dairy, meat, poultry, and frozen food
processing plants.

The climate is characterized by hot, dry summers and mild winters. The mean annual

precipitation is 12 inches with 87 percent occurring between October and May. Groundwater
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is the primary source of water for municipal, industrial, and agricultural use in Modesto.
Water supplies include 49 wells owned by the City of Modesto, 62 wells owned by the Del
Este Water Company, and numerous private domestic wells.

Figure 1-1 shows the site location and facilities. The RI study area was at an
approximate elevation of 90 feet above mean sea level (MSL). The site and vicinity are

nearly flat with a gentle slope to the west at a gradient of approximately 0.001.

1.1.2 Site Investigations

The City of Modesto regularly tests the water from Well 11 for PCE and other
contaminants of concern to ensure that drinking water standards are met. PCE was initially
detected in Well 11 in September 1984 at 16.7 ppb, which is above the federal and state MCL
of 5 ppb. Well 11 was one of 12 wells initially sampled in Modesto under provisions of
California Assembly Bill (AB) 1803. Within a few weeks after contamination was detected in
Well 11, local regulatory agency representatives raised the possibility that Halford’s Cleaners
at 941 McHenry Avenue was the source of PCE contamination. Haltord’s was suspected
because of its proximity to Well 11 (approximately 1,000 feet southeast) and the likely use of
PCE at a drycleaning facility. A timeline of various activities at Well 11 is shown in Figure
1-2.

In April 1985, the Stanislaus County Department of Environmental Resources
conducted a groundwater investigation in the immediate vicinity of Halford’s. An inactive air
conditioning well at the Elks Lodge, approximately 100 feet northwest ot Halford’s, contained
PCE at 84.6 ppb. Following the groundwater investigation, the county collected soil samples
at Halford’s near a drycleaning machine. The results revealed a maximum PCE soil
concentration of 176,000 ppb.

After being deactivated in 1984 when PCE contamination was initially detected, Well
11 was reactivated in April 1987, six months after monitoring indicated no detectable levels of
PCE or other chlorinated solvents. In February 1989, Well 11 was again taken out of service
after PCE was detected at 8.28 ppb in December 1989. The well remained out of service
until a wellhead granular activated carbon (GAC) treatment system was installed by the City
of Modesto in May 1991. Well 11 was returned to service in June 1991 and is currently
operating.

In August 1985, the City of Modesto collected sludge and sediment samples from

sewer lines north and south of Halford’s. A maximum PCE concentration in sludge of 1,360
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ppb was found in the main sewer line immediately downgradient from Halford’s service
connection.

In 1987, Radian Corporation, under contract to the California Department of Health
Services (DHS), conducted an investigation of potential groundwater contaminant sources in

Modesto. The objectives of the Radian investigation were to:

¢ Identify the businesses that potentially use PCE and could be associated
with contamination found in 10 Modesto domestic water supply wells.

¢ Evaluate potential health risks associated with the drinking water
ingestion.

e Develop a list of remedial alternatives.

The results indicated that 106 businesses warranted further investigation as potential
contaminant sources. A followup evaluation eliminated 73 businesses from the list, leaving
34 businesses considered for soil gas sampling.

In December 1989, as EPA’s Technical Assistance Team (TAT) contractor, E & E
collected soil and soil gas samples in the vicinity of Halford’s. The results showed PCE at a
maximum of 6,050 parts per million (ppm) in the soil near the northwest corner of the
Halford’s building and an elevated PCE concentration of 1,965 ppm in soil gas adjacent to the
automobile dealership immediately south of Halford’s. Both the soil and soil gas data
suggested decreasing PCE concentrations at increasing distances from Halford’s.

A second TAT investigation was conducted in July 1990 and consisted of:

¢ Drilling and sampling of six boreholes in the vicinity of Halford’s.

¢ Video monitoring of the nearby Elks Lodge well to determine whether
it could be acting as a conduit for the downward migration of
contaminants.

e Sampling of the Elks Lodge well.

The highest PCE concentration in soil (21,000 ppb) was detected within 5 feet of the surface
of the borehole closest to Halford’s, approximately 1,000 feet southeast of Well 11 (Figure
1-1). Water sample results from the Elks Lodge well indicated PCE at 73 ppb although
information from the video monitoring was inconclusive.

In March and April of 1990, the Regional Water Quality Control Board (RWQCB)

conducted a second soil gas investigation to delineate potential contaminant plumes associated
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with the City of Modesto’s Wells 11, 14, and 21 (Well 21 is not on Figure 1). The results
indicated that the “Halford’s Plume" just west of McHenry Avenue and south of Roseburg
Avenue is most likely affecting Well 11. " The southern portion of this plume coincides with
the city sewer line, indicating that PCE discharges to the sewer line may be a source of the
contamination. Halford’s is also a likely source of this plume. Another plume, the "Village
Plume," may also be impacting Well 11 according to the RWQCB results although the source
is likely to be another drycleaner upgradient from Well 11. The Village Plume reportedly
originates at McHenry Village Mall, extends west along Grange Avenue, and migrates
southwest near the Doctors’ Hospital Medical Complex.

On September 25, 1990, the EPA Emergency Response Section issued a Removal
Order to the potential responsible parties (PRPs) for soil remediation at Halford’s. Halford’s
installed a soil vapor extraction system in compliance with the Removal Order. E & E
conducted Phase I and II RIs at the site to determine the chemicals of concern and locate PCE
hot spots. The Phase I investigation consisted of conducting a soil gas survey, installing four
monitoring wells, sampling and analyzing subsurface soils, testing groundwater from the
monitoring wells and Well 11, and conducting an aquifer pump test. The Phase II
investigation was designed to support this risk assessment by defining the horizontal and
vertical extent of the PCE soil gas contamination identified in the Phase I RI. Both biased
and random sampling methods to characterize the PCE contamination, and additional

groundwater samples were collected and analyzed (E & E 1993a,b).

1.1.3 Groundwater Treatment System at Municipal Well 11

Well 11 is located at the corner of Magnolia and Mensinger avenues and is owned and
operated by the City of Modesto. This well is part of the system that supplies potable water
to over 150,000 residents. As reported in AB 1803, Well 11 (State Number 3S/9E-20J1) was
installed in 1936 and has a capacity of 1,150 gallons per minute (gpm) and a well casing
depth of 116 feet.

As discussed in Section 1.1.2, Well 11 has a history of oft-line use since 1984. Since
the installation of the GAC treatment system, Well 11 has not gone off line. Both treated

(effluent) and untreated (influent) groundwater are regularly analyzed tor VOCs.

1.2 SCOPE OF THE RISK ASSESSMENT
This baseline risk assessment evaluated the potential human health risk from VOCs

identified in groundwater at the Modesto Groundwater Contamination Site. The preliminary
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residential exposure pathways investigated included the inhalation of soil gas vapors as well as
the inhalation and ingestion of groundwater by residents. This report was prepared in
accordance with the following federal and regional risk assessment guidance as well as other

references mentioned throughout:

® Risk Assessment Guidance for Superfund.: Volume 1 - Human Health
Evaluation Manual (Part A), EPA/540/1-89/002, December 1989.

® Risk Assessment Guidance for Superfund Human Health Risk
Assessment, U.S. EPA Region IX Recommendations (Interim Final),
December 15, 1989,

e EPA Region IX Preliminary Remediation Goals (PRGs), Third Quarter,
1993,

The risk assessment was conducted according to standard risk assessment procedures for the
following (EPA 1989b, 1988):

¢ Identification of contaminants of potential concern

¢ Exposure assessment

¢ Toxicity assessment

® Risk characterization

¢ Uncertainty analysis.

Current (treated and untreated) drinking water and future land use exposure scenarios were

evaluated in this assessment.
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2. DATA COLLECTION AND EVALUATION

This section summarizes the resuits of E & E’s Phase I and II RIs (E & E 1993a.b).
The RI data and data obtained from the City of Modesto (1993) were used exclusively in this
risk assessment. The sampled media were soil, groundwater, and soil gas.

Selected samples were analyzed and validated by EPA contract laboratories using EPA
functional guidelines (EPA 1983, 1989¢, 1990). Data review and validation is a two-step
process. First, laboratory personnel qualitatively review the data for overall precision,
accuracy, comparability, and completeness using standard quality assurance/quality control
(QA/QC) procedures. Second, an independent validation specialist evaluates the data and
assigns validation qualifiers that account for any variability encountered in the chemical
analyses. For example, a "J" qualifier indicates that a laboratory instrument identified the
chemical, but the concentration was too low to be accurately quantified (i.e., the chemical was
present but at a concentration below the quantitation limit). If the chemical was analyzed for
but not detected, the result is qualitied with a "U." In accordance with EPA guidance
(1989a), if there is no reason to believe a chemical was present in a sample, a U-qualified
result is regarded as zero. If, however, there is reason to believe a chemical is present
because, for example, it was detected in other samples collected nearby, one-half the method
detection limit is used in the exposure assessment.

The following sections list the types of chemical compounds that were analyzed for

and summarize the analytical laboratory results.

2.1 REMEDIAL INVESTIGATION ANALYTICAL RESULTS
2.1.1 Groundwater Results

Groundwater samples were collected from four monitoring wells (Wells MW-1
through MW-4), Well 11, and the Elks Club well in February and March 1992 (Phase I) and
again in November 1993 (Phase II). Effluent (treated) and influent (untreated) samples were

collected from Well 11. Duplicate samples were collected for QA/QC purposes, and average
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concentrations were used in exposure calculations. All samples were analyzed by an EPA
Contract Laboratory Program (CLP) laboratory using Routine Analytical Service (RAS) and
Special Analytical Services (SAS) methods. All data underwent validation according to EPA
guidelines (EPA 1990). Groundwater samples collected from monitoring wells during the
Phase I RI were analyzed for Target Compound List (TCL) VOCs, TCL semivolatile organic
compounds (SOCs), TCL pesticides, polychlorinated biphenyls (PCBs), Target Analyte List
(TAL) metals, herbicides, and radionuclides including alpha, beta, radium-226/228, and
radon-222.

No detectable levels of pesticides, PCBs, SOCs, or herbicides were found. In the
Phase I RI, several tentatively identified compounds (TICs) were identified in samples from
the Elks Club well and qualified with a "J" meaning "estimated." The TICs were butane,
pentane, methyl pentane, hexane, and methyl hexane. The quantitation limit for these
compounds was 2 micrograms per liter (ug/L.). One equipment blank and two field
duplicates were analyzed. The field duplicates had comparable PCE concentrations; the
equipment blank had analyte concentrations below the quantitation limits. PCE was detected
in all samples except Well 11 effluent. Trace quantities of several other VOCs were detected,
but the number of exceedances did not warrant further analysis. None of the TICs were
suspect at the site so they were eliminated from further consideration per EPA guidance
(1989a).

Since many of the compounds tested for in the Phase I RI such as PCBs and pesticides
were not present at significant quantities, only VOCs were analyzed for in the Phase II RI.
The Phase I1 VOC data were similar to the Phase I data (i.e., same chemical identification at
similar concentrations).

About 12 TICs of unknown identity were observed in samples from Well MW-3.
Methyl pyrrolidinone was identified (probability of identification assigned "B" or "moderate”)
at concentratiéns of 20 to 100 pg/L (J-qualified) in five of the samples. None of the 64
possible SOCs were detected above the quantitation limits. Two field duplicates and one
equipment blank were collected and analyzed for SOCs.

Herbicides were analyzed for using EPA Test Method 8150. Again, two field
duplicates and one equipment blank were analyzed for QA/QC purposes. No herbicides were
detected above the quantitation limits.

Water samples were also analyzed for SAS metals and molybdenum. The data were
reviewed in accordance with the SAS requirements for molybdenum and EPA guidance (EPA

1983, 1989¢). During Phase I, one well (Well MW-3) contained the following compounds
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above the MCLs: aluminum (12,000 ug/L), chromium (65 ug/L), iron (11,800 ug/L), and
manganese (282 ug/L). Secondary values were used for aluminum, iron, and manganese
because primary standards were not available; secondary standards provide information on
aesthetics and palatability (EPA 1994a). The field crew noted that the Well MW-3 sample
was unusually turbid and that the well is near a storm drain where dumping may have
occurred. The metal concentrations were below the primary MCLs in all other monitoring
well samples. Phase II sampling found that the metals concentrations in Well MW-3 had
decreased substantially to 177 ug/L for aluminum, 92.4 ug/L for iron, and 34 ug/L for
manganese; chromium was below the detection limit. Because these concentrations were
below the MCLs and EPA Region IX Preliminary Remediation Goals* (PRGs) and because
the analyte concentrations had decreased from Phase [ to Phase II, these metals were not
considered chemicals of potential concern (COPCs). The results are discussed in more detail
in Section 2.3.

None of the 11 water samples analyzed contained RAS pesticides or PCBs above the
0.05 to 1 ug/L quantitation limits.

Gross alpha and beta radioactivity, radium-226 and -228, and uranium analyses were
also performed on water samples collected March 6 through 26, 1992. Several different
methods were used to analyze the various types of radioactivity. The data were reviewed for
completeness and compliance with the methods only; no judgment was made on data quality.

The results did not indicate a need for further study.

2.1.2 Soil Gas Results

The objective of the Phase 1 soil gas survey was to identify potential sources of PCE
contamination impacting Well 11 groundwater. On the basis of a conservative estimate of the
radius of influence of Well 11, a one-mile radius was initially selected as the study area for
the soil gas sﬁrvey. A Field Analytical Screening Procedure (FASP) was used to screen
samples for PCE, 1,1,1-trichloroethane (TCE), cis-1,2 dichloroethene (cis-1,2-DCE), trans-
1,2-dichloroethene (trans-1,2-DCE), 1,2-dichloroethane (1,2-DCA), and 1,1-dichloroethane
(1,1-DCA) (E & E 1990). PCE was detected in most samples, and several samples contained
TCE and cis-1,2-DCE. Soil gas samples were collected from 10 to 20 feet below ground
surface (bgs).

* PRGs are developed from EPA toxicity values combined with health-protective exposure assumptions to st “safe® cc i levels in
environmental media (¢.g., soil, air, and water). In genersl, chemical concentrations above the PRGs need closer examination by a toxicologist

and/or nite-specific review and evaluation.
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Preliminary soil gas samples were collected during the Phase I RI survey at 17
businesses within one-mile radius of Well 11. Three samples collected around Halford’s had
relatively high PCE concentrations (21 to 96 pg/L), suggesting that this area might be a hot
spot (E & E, 1993a). A second soil gas survey was therefore conducted in November 1993
to further define the soil gas concentrations around Halford’s. The Phase Il survey focused
on a smaller area than the Phase I soil gas survey to further characterize soil gas
concentrations (Figure 2-1).

In the Phase II soil gas survey, 57 samples were collected 3 to 15 feet bgs and
screened by a mobile laboratory for PCE, TCE, and vinyl chloride; 28 samples were random,
and 29 were biased as shown in Figure 2-1. When a high PCE concentration (> 10 ug/L)
was observed, a duplicate sample was collected in a Summa canister (6-liter, stainless steel);
14 canisters were submitted to a laboratory and analyzed for PCE, TCE, and vinyl chloride
by EPA Test Method TO-14. As shown in Table 2-1, PCE was found in nearly all the
samples, and cis-1,2-DCE and TCE were found in several samples, but vinyl chloride was not
detected. The highest PCE concentration (78 ug/L) was found in a sample collected behind
Halford’s near the sewer line, which was consistent with the Phase 1 data (96 ug/L at 20 teet
bgs). The data showed a common trend in that the PCE concentrations were highest near the
sewer line and decreased away from the sewer line. As noted in other studies, the sewer line

appears to be the primary PCE source (E & E 1993a).

2.1.3 Soil Results

Soil samples were collected from the four soil borings during monitoring well
installation and analyzed for VOCs by RAS and SAS methods. The highest PCE
concentrations ranged from 180 to 230 micrograms per kilogram (ug/kg) of soil and were
found in samples collected at or below the groundwater surface (70 to 90 feet bgs) in the
boring for Well MW—4 near the sewer line (Figure 2-1). In six subsurface soil samples
collected less than 15 feet bgs, PCE concentrations ranged from nondetect in five samples to 5
png/kg in one sample. The maximum detected PCE concentration was 230 ug/kg in a sample
collected 90 feet bgs in the boring for Well MW-4,

2.2 CITY OF MODESTO QUARTERLY GROUNDWATER SAMPLING DATA
Quarterly groundwater monitoring data received from the City of Modesto (1993)

were used to augment the Phase I and II Well 11 data. The City of Modesto samples

collected from May 7, 1985, to August 3, 1993, were analyzed using EPA Test Methods 602
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and 502.2. Data from August I, 1991, to August 3, 1993, were used in the exposure
assessment. Tables 2-2, 2-3, and 2-4 list Phase I and II RI PCE concentrations in untreated
Well 11 water, treated Well 11 water, and water from Monitoring Wells 1 through 4,
respectively. According to DHS (1993), the PCE detection limit (reportable or "DLR") for
the City of Modesto data was 0.5 pug/L.

2.3 IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN

Because PCE was detected in nearly all soil gas and groundwater samples, it was
considered the leading COPC. In both the Phase I and II soil gas surveys, cis-1,2-DCE and
TCE were also detected at a frequency of detection that exceeded the EPA criteria for
identifying COPCs and so were also considered COPCs for the inhalation exposure pathway
(EPA 1989a).

As discussed in Section 2.1.1, the Phase I chemical analyses indicated that Well MW-
3 contained aluminum, chromium, iron, and manganese at concentrations above the MCLs.
The metals concentrations in all other monitoring well samples were below the primary
MCLs, and Phase Il sampling indicated that the metals concentrations in Well MW-3 had
decreased substantially to below the MCLs and EPA Region IX PRGs. These metals were,
therefore, not considered COPCs.

Groundwater samples from the four monitoring wells showed trace quantities of cis-
1,2-DCE, 1,1,1-TCA, TCE, chloroform, benzene, toluene, ethylbenzene, and xylenes in
addition to PCE. All maximum concentrations found were below EPA’s PRGs except for the
concentrations of TCE (34 ug/L) and chloroform (0.5 ug/L) in samples from Well MW-3
during the Phase II RI (EPA 1993). It should be noted that none ot these chemicals were
found at any time in Well 11. Because the detection frequency of 5% was exceeded for TCE
and chloroforr_n, both of these chemicals are eligible for selection as COPCs in the
groundwater ingestion and inhalation pathways. Chloroform was, however, present at a
concentration (0.2 ug/L, J-qualified) very close to the screening level (0.21 ug/L), and the
groundwater inhalation and ingestion cancer risks calculated using the maximum detected
chloroform concentration were negligible, about 10°® (see Section 3.3.5 and Table 3-3) .
Chioroform was, therefore, not considered to be a COPC.

In summary, PCE and cis-1,2-DCE were considered COPCs for the residential
groundwater ingestion and inhalation pathways. PCE, TCE, and cis-1,2-DCE were
considered COPCs for the soil gas inhalation pathway.
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Table 2-1
SOIL GAS RESULTS
PCE PCE TCE TCE cis-1,2-DCE| cis-1,2-DCE
Sample | ppb (v/iv) | (ug/L)(a) |l ppb (viv) | (ug/L)(a) ppb (viv) (ug/L)(a)

SG1-3 3,300  22.8 ndf  nd nd nd||
SG1-15 5,600 38.6 nd nd nd nd
SG4-3 1,800 12.4 nd nd nd nd
SG3-3 7,100 49.0 nd nd nd nd
SG3-15 21,000 (b) 1449 nd nd nd nd
SG6-3 15,000 103.5 1200 6.6 740 3.0
SG6-15 15,000 103.5 1400 7.7 380 1.5
SG11-15 25,000 172.5 nd nd nd nd
SG13-15 2,500 17.2 nd nd nd nd
SG17-15 12,000 82.8 350 1.9 nd nd
SG24-15 14,000 96.6 nd nd nd nd
SG30-15 20 (c) 0.14 nd nd nd nd
Average 70.3 1.3 0.4
Maximum 172 7.7 3.0

Calculate the 95% UCL using formula in Section 3.3:

Given: x = 3.98, sd=0.92
H(df=9, sd=0.9, 0.95) = 3.074  (Land, 1975)

Then: 95% UCL = 212 ug/L

Notes:

(a) Convert ppb (v/v) to ug/L by (MW/24.04)(1/1000); assumes temp = 20C
(b) Average of duplicate samples 30,000 and 12,000 ppb

(c) One-half the detection limit of 40 ppb

PCE : Tetrachloroethylene
TCE: trichloroethylene
1,2-DCE: cis-1,2-dichloroethylene

Filename: [RISK_AST.XLWILAB_VAN.XLS
Date: 5/13/94 2-7 Ecology and Enviroment, Inc.
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Table 2-2
PCE IN UNTREATED WELL 11
GROUNDWATER (8/1/91 to 8/3/93)
Concentration In(conc.)
Date (ug/L) (ug/L)

4/28/92 0.6 -0.511
5/5/92 0.6 -0.51
11/3/92 1.2 0.18
3/3/92 1.3 0.26
8/1/91 1.4 0.34
1/7/92 1.7 0.53
4/1/93 1.8 0.59
10/1/91 3 1.10
2/28/92 4.2 1.44
12/3/91 5.3 1.67
2/4/92 7.3 1.99
2/25/92 * 7 1.95
11/1/91 10 2.30
6/2/92 12.2 2.50
7/1/92 16 2.77
8/4/92 17 2.83
1/5/93 18 2.89
9/1/92 21 3.04
10/1/92 27 3.30
7/1/83 27 3.30
11/24/93 * 32 3.47
Average 10.3 1.69
Stand. dev. 10.0 1.30

Calculate 95% UCL using formula in Section 3.3:

Given: x= 1.69, sd=1.30
H(df=20, sd=1.3, 0.95) = 2.923  (Land 1975)

Then: 95% UCL = 30.4 ug/L

Notes
(*) E&E RI data, all other data from City of Modesto
Detection Limit : 0.5 ug/L.

pel 5/13/94
[RISK_AST.XLW]PCE_INFT.XLS 2-8
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Table 2-3
PCE IN TREATED WELL 11
GROUNDWATER (8/1/91 to 8/3/93)
Concentration
Date (ug/L) ‘
8/1/91 ND
10/1/91 ND
11/1/91 ND
12/3/91 ND
1/7/92 ND
2/4/92 NDj
2/28/92 <0.500
3/3/92 ND
2/25/92 * <2
4/28/92 ND
5/5/92 ND
6/2/92 <0.500
7/1/92 ND
8/4/92 ND
9/1/92 ND
10/1/92 ND
11/3/92 ND
12/1/92 ND
1/5/93 ND
2/3/93 0.600
3/2/93 ND
4/1/93 ND
5/4/93 ND
6/2/93 ND
7/1/93 ND
8/3/93 ND
11/24/93 * <1

Notes
(*) E&E Rl data

ND: non detected
Detection Level: 0.5 ug/L

pel 5/13/94
[RISK_AST.XLW]PCE_EFF.XLS 2-9
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Table 2-4

Phase | and Il RI PCE Monitoring
Well Concentrations

Monitoring Phase | (3/92) PCE Phase Il (11/93) PCE
Weli Concentration (ug/L) Concentration (ug/L)
1 71 ~ 340
2 47 51
3 900 4,200
4 2,800 1,500

pel 5/13/94

MW _DATA.XLS 2-10
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3. EXPOSURE ASSESSMENT

The objective of the exposure assessment was to estimate the magnitude, frequency,
duration, and routes of human exposure to site-related chemicals. Accomplishing this

objective involved the following tasks:

¢ Characterizing the exposure setting including the physical environment
and potentially exposed populations.

¢ Identifying the exposure pathways including contaminant sources and releases,
exposure points, and exposure routes.

¢ Quantifying the exposure including exposure concentrations and intake variables.

The results are expressed as the daily dose of each COPC (per body weight) calculated

independently for each of the exposure pathways investigated.

3.1 EXPOSURE SETTING
3.1.1 Physical Setting

The basic physical features of the site were discussed in Section 1.1. The site and
surrounding area are both residential and commercial (Figure 1-1). They are zoned for both
low- and medium-density residential (R-1 and R-2) and heavy and light business (C-1 and C-
2) (City of Modesto Planning Office 1993). To a large extent, the area around the site is R-1
and C-2. The primary businesses on Griswold and West Fairmont avenues are the Elk’s
Club, Halford’s Cleaners, several automobile dealerships, and the Stanislaus Integrated
Service Agency (SISA) Community Center. Most of the surface of the site is paved with

asphalt or concrete except for the yards of residences.
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3.1.2 Characteristics of PCE Contamination

PCE is the primary COPC and was detected in groundwater at levels above the state
and federal maximum contaminant levels (MCLs). Known sources of PCE contamination in
the study area include current and former drycleaning operations that discharge to sewer lines.
PCE is denser than and moderately soluble in water (up to 150 mg/]l at 25°C). It has a
moderate to high soil mobility and exhibits little soil affinity, i.e., the chemical does not
readily sorb onto soil particles (PHS 1987). PCE, therefore, tends to leach into groundwater
and migrate vertically through the saturated zone until a low-permeability layer such as a clay
bed is encountered. Depending on the rate of PCE migration and the mineralogy and lithology
of the low-permeability layer, a fraction of the undissolved PCE (i.e., pure product) can
remain adsorbed in the upper portion of the low-permeability layer, or the PCE can continue
to migrate vertically along the low-permeability layer.

PCE is a relatively volatile chemical, evaporating readily. The Henry’s Law constant
for PCE, which relates to its volatilization from water, is 2.3x10? atmosphere cubic meters
per mole (atm-m*/mol). This value is similar to that of other volatile gasoline-type
hydrocarbons such as benzene as well as the other two COPCs, cis-1,2-DCE and TCE. Thus,
soil VOC concentrations were expected to be low as was observed (Section 2.1.3). In
addition, surface soil concentrations are expected to remain low as the plume migrates,
assuming steady-state conditions. The paving over much of the surface area at the site also
limits volatilization.

Although direct discharges of PCE to the environment are generally not well
documented, recent studies support the concept of contamination from sewer lines. According
to the Central Valley RWQCB (1992), there are five possible mechanisms by which PCE can

be released from sewer lines:
e Through breaks or cracks in pipes.
¢ Through pipe joints and other connections.
¢ By leaching in liquid form directly through pipes into the vadose zone.
e By saturation of the bottoms of pipes with a liquid containing a high
concentration of PCE and then volatilization of PCE from the outer

surfaces of the pipes into the soil.

¢ By penetrating pipes as a gas.

09:wpz_ZS6071_DO041_MODESTO_RISK-05/13/94-D1 3-2
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The report stated that all sewer lines leak to some extent and that the last three mechanisms
listed probably occur in all pipes.

Whether PCE is discharged directly to the environment or leaks from sewer lines, it
subsequently migrates through the vadose zone to the saturated zone. PCE separates into
three phases upon entering the subsurface environment: a vapor phase that migrates through
the vadose zone, a dissolved (miscible) phase entrained in groundwater that migrates
according to groundwater flow patterns, and an undissolved (immiscible) phase that sinks

through the unsaturated and saturated zones.

3.1.3 Potentially Exposed Populations

The people living on site or in the immediate vicinity are considered primary
receptors. Long-time residents are considered to have the greatest risk since potential
carcinogenic risk is based on a cumulative exposure. To a lesser extent, employees of nearby
businesses are also potentially exposed to the COPCs at the site. Such employees likely work
eight-hour shifts five to six days per week. The Elks Club patrons who use the asphalt
parking lot likely have minimal exposure to PCE. When the estimated risk to the long-time
residents who have greater potential exposure is insignificant, the risk to other receptors with

less potential exposure is also insignificant.

3.2 IDENTIFICATION OF EXPOSURE PATHWAYS

An exposure pathway is the means by which an individual or populaticn is exposed to
a chemical originating from a given source. Each pathway represents a different mechanism
of exposure. Pathways include incidental dermal contact with soil, inhalation of soil dust or
vapors, and ingestion of groundwater or surface water. The route of exposure is the method
of entry of a chemical into the body such as inhalation, ingestion, or dermal contact. As
described in EPA guidance on exposure assessments, four elements comprise an exposure

pathway (EPA 1989b, 1988):

e Source and mechanism of chemical release
e Retention or transport medium (air, soil, or water)
¢ Point of potential human contact with the contaminated medium

* Route of entry into the body at the point of contact.
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Potential exposure pathways are evaluated for these four elements, and pathways found to be
complete, i.e., that have all four elements, are then evaluated for potential risk. The sections
below discuss the rationale for eliminating or retaining exposure pathways for further risk

evaluation.

3.2.1 Incomplete Pathways

During the Phase I RI, soil samples were collected at 10-foot intervals during the
installation of four monitoring wells to about 100 feet bgs. The samples were analyzed for
PCE, but those collected below 15 feet bgs were not quantitatively evaluated since resident
contact with such deep soils is unlikely. Overall, the maximum detected PCE concentration
was 0.230 mg/kg at 90 feet bgs the boring for Well MW-4, Both of these values are below
the residential PRG for soils of 22 mg/kg (EPA 1994b). As discussed in Section 3.1.2, low
PCE soil concentrations are characteristic of high-volatility, low-soil-atfinity VOCs. The
pathways associated with soils (i.e., dermal contact, inhalation of soil dust, ingestion of
vegetables, and incidental soil ingestion) were, therefore, considered negligible and not
evaluated further.

The inhalation of soil gas vapors outdoors is not expected to significantly impact

human health for several reasons:

e Unlike in buildings where soil gases might accumulate, soil gases
released to ambient outside air will largely disperse into the
atmosphere.

e The inhalation rate for an individual outdoors (5 m*/day) is only one-
third of the inhalation rate indoors (15 m*/day), reducing exposure and
hence the risk proportionally.

e Most of the site is paved with asphalt or concrete, which will limit the
mobilization of soil gases.

¢ Indoor air inhalation risk values (see Section 5.3), based on more
conservative exposure parameters than outdoor inhalation exposure
scenarios, are not significantly large.

Dermal contact with contaminated soil was not evaluated in this risk assessment
because of the high degree of uncertainty associated with this. pathway. These uncertainties

are discussed in detail in Section 5.2.4.
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3.2.2 Complete Pathways
The potentially complete pathways under current site conditions were, therefore,

considered to be:

® Indoor inhalation of vapors emanating from contaminated soil.

¢ Inhalation of vapors emanating from contaminated groundwater used
during household activities (e.g., showering and dish washing).

¢ Ingestion of contaminated groundwater.

These potential pathways are depicted schematically in Figure 3-1. Because this baseline risk
assessment was designed to be a representative characterization of the site, pathways were
selected to reflect the range of exposures. Those considered were exposure pathways for
adult residents. Industrial exposure pathways were not evaluated since residential scenarios
are more conservative and therefore yield higher risk values.

Current zoning suggests that land use is unlikely to change significantly in the future;
however, additional drinking water wells could be installed on site if future residential
development occurs. A future residential scenario was, therefore, evaluated using the VOC

concentrations in the monitoring wells; it is discussed in greater detail in the next section.

3.3 QUANTITATIVE ASSESSMENT OF EXPOSURE

This section describes how the quantitative exposure values were derived from the site
data presented in Section 3.3.1 and how the avefage daily intakes were calculated for each
pathway.

Average and RME residential exposure pathways were evaluated for three different

scenarios:

e Current, treated: Inhalation risks were calculated using Phase II RI
soil gas data. For the groundwater pathway, PCE exposure-point
concentrations were calculated using the latest two years of treated
(effluent) groundwater data.

¢ Current, untreated: Again, inhalation risks were calculated using
Phase II RI soil gas data. PCE exposure-point concentrations were
calculated using the latest two years of untreated (influent) groundwater
data.

09:wpz_ZSE07I_DO04I_MODESTO_RISK-05/13/94-D) 3-5



Case 1:07-cv-00491-LJO -MJS Document 469-1 Filed 01/28/11 Page 81 of 190

¢ Future: Analytical data for the four monitoring wells were used to
evaluate potential risks from residential usage of groundwater assuming
the installation of drinking water wells on site. Groundwater ingestion
and inhalation risks were determined. The inhalation of soil gas under
current scenarios was used to estimate future inhalation risks.

According to EPA (1989b, 1992a), both the RME and average (central tendency)
exposure calculations should be used in Superfund risk assessments. The RME is defined as
the highest exposure that could reasonably be expected to occur by a given exposure pathway
at a site; it is intended to account for both uncertainty in the contaminant concentration and
variability in exposure parameters such as exposure frequency or averaging time. The RME,
sometimes called the "high-end" risk, characterizes the risk to an individual "at the upper end
of the risk distribution at approximately the 90th percentile ot the population distribution”
(EPA 1992¢). The goal of the RME approach is to combine upper-bound and mid-range
exposure factors to estimate exposures that are both protective and reasonable but not worst-
case (EPA 1991b).

The central tendency (CT), on the other hand, incorporates the arithmetic mean source
term concentration and default exposure factors approximating the average or 50th percentile
value. The arithmetic mean is simply the sum of the concentrations divided by the total
number of concentration values.

Because of the uncertainty associated with estimating the true average concentration at
a site, the 95% upper confidence limit (UCL) of the arithmetic mean is used for the
concentration term in the RME calculations. The 95% UCL provides reasonable confidence
that the true site average will not be underestimated (EPA 1989b, 1992a). This estimate of
the average concentration is also used because carcinogenic and chronic noncarcinogenic
toxicity criteria are based on lifetime average exposures and because average concentrations
are most representative of the concentration that would be contacted at a site over an extended
period of time.

The W-test was used to determine whether medium-specific data sets were consistent
with a normal or log normal distribution (Gilbert 1987). A normal distribution is typically
described as a bell-shaped curve whereas a log normal distribution peaks closer to zero and is
skewed toward the x-axis. This test was performed using a computerized statistical software

package, Statistica™ (StatSoft 1993).
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In general, both groundwater and soil gas data were log normally distributed;
therefore, the UCL was calculated as:
sH

/ o‘_l]
v h-1

UCL = exp[x + 0.55 +

where x is the mean concentration, s is the standard deviation, n is the number of samples,

and H,, is the one-sided upper 95% UCL (Gilbert 1987).

3.3.1 Exposure Concentrations
3.3.1.1 Groundwater Ingestion and Inhalation Concentrations

Exposure-point concentrations for the combined groundwater ingestion and inhalation
pathway assessment were derived from the City of Modesto quarterly groundwater and Phase
I and II RI data sets. The City of Modesto data tor PCE was collected from May 1985 to
July 1, 1993, For the current, treated drinking water exposure scenario, the data were from
the last two years of monthly sampling (August 1, 1991, to July 1, 1993) plus data collected
during the Phase I and II RI. For the current, untreated drinking water scenario, PCE
concentrations were obtained from the treated water data, which consisted mostly of non-
detected values and where one-half the detection limit was used to estimate the average
concentration. The 95% UCL could not be generated since the data did not fit log normal or
normal distributions. Finally, for the future scenario, monitoring well data from the Phase [
and II RI were used to develop exposure point concentrations. Again, 95% UCL
concentrations could not be generated from these data because of the limited number ot data
points (eight) and the highly variable concentrations (1 to 4,200 pg/L). In these cases, the
maximum concentration was used to estimate the RME exposure concentration (EPA 1989b).
A single equation (see Section 3.3.5) was used to estimate exposure from groundwater
through the inhalation and ingestion pathways. The resulting exposure point concentrations

are given in Table 3.3.

3.3.1.2 Indoor Air Concentrations

The results for the Phase II RI Summa canister soil gas samples were used to calculate
exposure-point concentrations for the indoor inhalation route of exposure. Since the
calculated 95% UCL for PCE was greater than the maximum concentration, the maximum

concentration was used instead for the RME scenario per EPA guidance (EPA 1989b).
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Soil gas sampling data were input to the Farmers Model, a predictive model used to
estimate the indoor air concentration (EPA 1992b). The Farmers Model was originally
developed to estimate emission rates from covered landfills experiencing internal gas
generation as described in the EPA (1986) Superfund Exposure Assessment Manual (SEAM).
The SEAM’s model differs from the Farmer’s Model in assuming completely dry soil and
containing an explicit surface area term for estimating soil gas concentration from waste
decomposition. The Farmers Model can be used to calculate emissions from chemicals
dissolved in groundwater or in contaminated soil. It assumes that the chemical concentration
in the soil does not decrease as the contaminant migrates upward (i.e., no microbiological
degradation) and that the depth to the top of the pollutant source remains constant.

In this risk assessment, EPA (1989a) screening parameter values were used as model
inputs. For example, the fraction of the floor that is accessible to intrusion was assigned a
value of 50%, and the building exchange rate was assigned a value of 0.25 change per hour.
The building volume was assumed to be =35,000 ft’>, and the building area was assumed to
be =2,100 ft?, which are typical of California home dimensions. Additional details and

results are in Appendix A.

3.3.2 Intake Rates

All exposure parameter values used in this risk assessment were obtained from EPA
sources or guidance documents. The average and RME ingestion rates used were 1.4 and 2
L/day (EPA 1989d, 1991b). Typically, 20 m*/day is used as the inhalation rate, which
assumes 15 m*/day indoors and 5 m*/day outdoors (EPA 1991b). Since this assessment was
based on indoor exposure, 15 m*/day was used in the inhalation exposure calculations for both
average and RME exposures. The exposure parameters are given in Table 3-1 and discussed

in more detail below.

3.3.3 Duration and Frequency of Exposure

The exposure duration over which chemical intake may occur is based on assumptions
about the exposure period and the averaging time. The frequency of exposure is the
proportion of time that residents might be exposed to soil gas vapors or groundwater (e.g.,
350 days per year), whereas the exposure duration is the total amount of time that residents
might be exposed (e.g., 30 years). For both the inhalation of soil vapors and ingestion and

inhalation of groundwater, 350 days/year was used as the exposure frequency for the average
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and RME scenarios except 275 days/year was used for the average inhalation frequency of
exposure scenario (EPA 1989d, 1991b).

The dose for evaluating carcinoge/nic effects is calculated differently from the dose for
noncarcinogenic effects (EPA 1989b). In calculating the lifetime dose for assessing
carcinogenic effects, the period of exposure is prorated over the life span (e.g., 30 years
divided by 70 years). For noncarcinogenic effects, however, the dose is calculated as the
daily dose averaged over the period of exposure and not prorated over the life span.

The RME and average exposure scenarios assume continuous 30-year exposure for all
pathways of exposure from childhood to age 30, which was determined to be a conservative
estimate of the RME on the basis of population statistics (EPA 1991b). For the average
exposure scenario, nine years was assumed on the basis of the average residence time

reported by EPA (1989d).

3.3.4 Body Weight
For all exposure scenarios, a standard lifetime body weight of 70 kg was assumed for

all ages (EPA 1991b). This value is commonly used as the average adult body weight.

3.3.5 Calculation of Dose and Risk

Health risk is determined from the amount of chemical taken up by the body at the
exposure-point concentration. Intake rates are expressed in milligrams per kilogram of body
weight per day (mg/kg-day). For the inhalation pathway, exposure is calculated as (EPA
1989b):

CWxIRx ETx EF x ED

niake - BW x AT
where
CW = chemical concentration in air (ug/m?)
IR = inhalation rate (m*/hour)
ET = exposure time (hours/day)
EF = exposure frequency (day/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = period over which exposure is averaged (day).
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For carcinogens, risk is estimated by multiplying the intake by the slope factor (SF),
which accounts for a chemical’s toxicity. The SF has units of (mg/kg-day)", which
corresponds to an inverse dose (mg) per unit body weight (kg) per unit time (day). SFs are
derived from animal studies and are discussed in more detail in Section 4.0. In general,
carcinogenic risk is the probability of an incremental increase in the likelihood of cancer over
a lifetime exposure. Somewhat analogous to the SF used to calculate carcinogenic risk, the
reference dose (RfD) represents the toxicity of noncarcinogenic compounds. The SF and RtD
terms are introduced in this section since they are incorporated into the groundwater risk
equations presented below. The equations, exposure parameters, and dose/risk calculations
for the inhalation pathways are shown in Table 3-2.

Under residential land use, the risk from contaminated groundwater is primarily due to
direct ingestion and inhalation of volatile chemicals released from the water during household
activities such as showering and dishwashing. According to EPA guidance (1991c¢), the
inhalation and ingestion of volatile chemicals can be evaluated simultaneously when the COPC
has a Henry’s Law constant greater than 10 atm-m’/mole and a molecular weight less than
200 g/mole. PCE meets these criteria so the following equations were used. The equation to
calculate carcinogenic risk incorporates two terms to account for the groundwater ingestion

and inhalation pathways (EPA 1991¢):

EF x ED x C x [(SF, x IR,) ~ (SF, x K x IR))]

Risk = BW x AT x 365days/yr

where

C = chemical concentration in water (mg/L)

IR, = indoor inhalation rate (m*/day)

IR, = water ingestion rate (L/day)

SF, = inhalation slope factor (kg-day/mg)

SF, = oral slope factor (kg-day/mg)

EF = exposure frequency (days/year)

ED = exposure duration (years)

K =  volatilization factor (unitless)

BW = body weight (kg)

AT = period over which exposure is averaged (day).
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Primarily on the basis of experimental data for the volatilization of radon from
household uses of water, Andelman (1990) derived an equation that defines the relationship
between the concentration of a contaminant in household water and the average concentration
of the volatilized contaminant in air. In the derivation, all uses of household water were
considered including showering, laundering, and dishwashing. The equation uses a default
volatilization constant (K) upper-bound value of 0.0005 x 1,000 L/m®. The 1,000 L/m® factor
converts the air concentration to a water concentration.

In cases where the chemical intakes produced risks greater than 107, the one-hit
equation was used to calculate carcinogenic risks (EPA 1989b). This equation, risk = 1 -
exp(-CDI x SF), is consistent with the linear low-dose model.

CDI is the chronic daily intake averaged over 70 years. For noncarcinogens, an

analogous equation was used:

EF x ED x C [(1/RfD, x IR_) + (1/RfD, x IR)]

H d Index =
azar ex BW x AT x 365days/yr

where
RfD,
RfD,

oral chronic reference dose (mg/kg-day)

inhalation chronic reference dose (mg/kg-day).

i

These equations, exposure parameters, and dose/risk calculations are shown in Table 3-3.
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Table 3-1

Exposure Parameters

Groundwater Ingestion Pathwa

Variable |Describtion Value Units Reference
CW [Chemical Concentration in Water - ug/L -
IR Ingestion Rate (average, RME) 14,2 L/day EPA 1989d, 1991a
EF Exposure Frequency 350 days/year EPA 1991a
ED Exposure Duration (average, RME) 9, 30 years EPA 1989d, 1991a
BW |Body Weight 70 kg EPA 1991a
AT  |Averaging Time - Carcinogens 25,550 days EPA 1991a
AT |Averaging Time - Nonarcinogens 10,950 days EPA 1991a
Inhalation Pathways
CA  |Chemical Concentration in Air - ug/m3 -
IR Inhalation Rate: (15 m3/day) / (24 hrs/day) 0.63 m3/hour EPA 1991a
ET Exposure Time 24 hrs/day EPA 1991a
EF Exposure Frequency (average, RME) 275,350 | days/year | EPA 1989d, 1991a
ED Exposure Duration (average, RME) 9, 30 years EPA 1989d, 1991a
CF |Conversion Factor 1E-03 mg/ug -
BW  (Body Weight 70 kg EPA 1991a
AT  |Averaging Time - Carcinogens 25,550 days EPA 1991a
AT Averaging Time - Nonarcinogens 10,950 days EPA 1991a
pcl 4/19/94 313

[RISK_AST.XLWJEXPSR_TB.XLS
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Table 3-2
Inhalation Exposure/Risk Using Farmers Model Resuits

Intake (mg/kg-day) = (CA)(IR)(ET)(EF)(ED)(CF) / (BW)(AT)

CA = Chemical Concentration in Air Estimated by Farmer Model (ug/m3)
IR = Inhalation Rate (m3/hour)

ET = Exposure Time (hours/day)

EF = Exposure Frequency {days/year)

ED = Exposure Duration (years)

CF = Conversion Factor (1E-3 mg/ug)

BW = Body Weight (kg)

AT = Averaging Time (Period over which exposure is averaged - days)

carcinogens
Chemical CA IR ET EF ED CF BW AT  Intake..| |Slope Factor
ugm3  m3hour hours/day dayyr years mgug - g - days: __mgkgday | | (mgkgday)-t. o
PCE - ave 20.7 0.63 24 275 9 1E-03 70 25550 4.3E4 2.0E-3(1) 8.7E-7

TCE - ave 04 0.63 24 275 9 1E-03 70 25550 8.3E-6 6.0E-3 (1) 5.0E-8
1,2-DCE - ave| 0.1 0.63 24 275 9 1E-03 70 25550 23E-6 - --

PCE - max 57.1 0.63 24 350 30 1E-03 70 25,550 5.1E-3 2.0E-3 (1) 1.0E-5
TCE-UCL 2.5 0.63 24 350 30 1E-03 70 25,550 23E-4 6.0E-3 (1) 1.4E-6
1,2-DCE-UCL] 1.0 0.63 24 350 30 1E-03 70 25550 88E-5 - -

Subtotals Average 9.2E-7
RME 1.1E-5
Noncarcinogens
Chemical ~CA IR __ET, _EF ED CF. BW jntake | [ Inhal RID " Hazard Index
ugm3  m3hour . hoursdey - dayyt years mgg  kg:  daya - mgkpday | | (mgkgday) -

PCE - ave 20.7 0.63 24 275 9 1E-03 70 3285 3.4E-3 1.0E-2 (2) 03
TCE - ave 0.40 0.63 24 275 9 1E-03 70 3,285 6.4E-5 6.0E-3 (1) 0.01
1,2-DCE-ave| 0.1 0.63 24 275 9 1E-03 70 3285 18E-S 9.0E-3 (3) 0.002
PCE - max 57.1 0.63 24 350 30 1E-03 70 10,950 1.2E-2 1.0E-2 (2) 12
TCE - UCL 25 0.63 24 350 30 1E-03 70 10,950 5.3E-4 6.0E-3 (1) 0.09
1,2-DCE-UCL| 1.0 0.63 24 350 30 1E-03 70 10,950 2.0E-4 9.0E-3 (3) 0.02

Subtotals Average 0.35
RME 1.29
Eootnotes Abbreviationg
(1) From EPA - ECAO PCE : Tetrachloroethylene
(2) Route-to-route extraplolation TCE: trichloroethyiene
(3) HEAST 1,2-DCE: cis-1,2-dichloroethylene
PCL 4/19/9%

[RISK_AST.XLW]}INHAL.XLS 3-14
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Table 3-3

Ingestion and inhalation of Volatiles in Groundwater

From Risk Assessment Guidance for Superfund: Volumel {Part B, stelopmentof Risk-Based Preliminary Remediation Goals)

Publication 9285.7-018, December 1991,

Risk = SFo x (Intake from ingestion of water) + SFi x (intake from inhalation of volatiles in water)
= SFoxC xiRwx EF x ED + SFixCxKxIRax EFx ED
BW x AT x 365 days/yr BW x AT x 365 days/yr
= EF x ED x C x [(SFo x IRw) + (SFi x K xiRa}]
BW x AT x 365 days/yr
where,
C: chemical concentration in water (mg/L) EF: exposure frequency (days/year)
SFi: inhalation slope factor (mg/kg-day)*-1 ED: exposure duration (yr)
SFo: oral cancer slope factor (mg/kg-day)*-1 IRa: indoor inhalation rate (m3/day)
BW: adult body weight (kg) IRw: daily water ingestion rate (L/day)
AT: averaging time (yr) K: volatiozation factor (unitless)
Chemical C _ C- EF ED iRa IRw SFo SFi K BW AT Risk
_ugh gL daysir W miday lday - (mgkgday)-1 (mgkg-day)™-1 - L] v
PCE - {Untrid, UCL) 304 3.0E-:2 350 30 0.63 2 55E-2(e) 2.0E-3(e) 0.5 70 70 3.2E5
PCE - (Umrld ave) 10.3 1.0E-2 350 9 0.63 14 55E-2(e) 2.0E-3(e) 0.5 70 70 2.5E-6
PCE (Tttd ave) 0.47 47E4 350 9 0.63 14 55E-2(e) 2.0E-3(e) 0.5 70 70 5.3E-9
PCE - {Tnd, max) 0.60 6.0E4 350 30 0.63 2 55E-2(e) 2.0E-3(e) 0.5 70 70 1.2E-8
PCE - (MW,ave) ) 1 1,239 1.2 350 9 0.63 1.4 55E-2(e) 2.0E-3(e) 0.5 70 70 3.6E-2
chiorfm - (MW, ave) | 0.56 56E-4 350 9 0.63 14 6.1E-3 () 8.05E-2 (i) 0.5 70 70 7.6E9
TCE (MW,ave) 54 54E-3 350 9 0.63 14 1.1E-2(e) 6.0E-3 (e) 0.5 70 70 7.1E-7
PCE - (MW,niéX) ' 4,200 42 350 30 0.63 2 55E-2(e) 2.0E-3(e) 05 70 70 4 6E-1
chilorfm - (MW, max) 10E-3 350 30 0.63 2 6.1E-3()) 8.05E-2(i) 0.5 70 70 3.5E-8
TCE (MW max) 34 34E-2 350 30 0.63 2 11E-2(e) 6.0E-3 (e) 0.5 70 70 4.0E-5

Filename: [RISK_AST.XLW]INHL_ING.XLS

Date: 4/15/04

Ecology and Enviroment, inc.
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Table 3-3 (cont)
Noncarcinogens

Risk = EF x ED x C x [(1/RfDo x IRw) + (1/RfDi x K x |Ra)]

BW x AT x 365 days/yr

Chemical - C i C_ - EF- ED’ IRa - IRw ~  RfDo RIDi K BW AT | Hazard

o ug | mglL daysiyr yr m3/day ‘Liday (mglkg-day) - (mg/kg-day) - kg yr .Index
PCE - (Untrtd, UCL) 304 | 3.0E-2 350 30 0.63 2 1.0E-2 (i) 1.0E-2 (n) 0.5 70 70 2.4E-3
PCE - (Untrid ave) 10.3 1.0E-2 350 9 0.63 1.4 1.0E-2 (i) 1.0E-2 () 0.5 70 70 2.1E-4
PCE - (Trtd, ave) 047 | 47E-4 350 9 0.63 1.4 1.0E-2¢) 10E2(®) 05 70 70 4.4E-7
PCE - (Trtd, max) . 060 | 6.0E-4 350 30 063 2 1.0E-2 (i) 1.0E-2 (1) 0.5 70 70 9.2E-7
PCE - (MW,ave) _ 1239 1.2 350 9 0.63 1.4 1.0E-2 (i) 1.0E-2 (1) 0.5 70 70 3.0E+0
chlorfm - (MW, ave) 0.6 5.6E-4 350 9 0.63 1.4 1.0E-2 (i) - 0.5 70 70 5.4E-7
TCE MW,ave) 54 S4E3 350 9 063 14  BOE3() 6OE3( 05 70 70 | 91ES
PCE - (MW, max) 4200 4.2 350 30 0.63 2 1.0E-2 (i) 1.0E-2 () 0.5 70 70 4.5E+1
chlorfm - (MW, max) 1 1.0E-3 350 30 063 2 1.0E-2 (i) --- 0.5 70 70 1.7E-6
TCE (MW, max) 34 | 34E-2 350 30 0.63 2 6.0E-3(e) 6.0E-3 (1) 0.5 70 70 4.3E-3
Footnotes
i IRIS PCE : Tetrachloroethylene untrtd: untreated groundwater
h: HEAST cis 1,2-DCE : cis 1,2-dichloroethylene trtd: treated groundwater
e: ECAO 1,1,1-TCA : 1,1,1-trichioroethane MW: monitoring well
r. route-to-route TCE: trichloroethylene

NA: Not available

Filename: [RISK_AST.XLWJINHL_ING.XLS
Date: 5/12/94 Ecology and Enviroment, Inc.
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4. TOXICITY ASSESSMENT

The purpose of the toxicity assessment was to develop toxicity and carcinogenicity
data for the COPCs and to estimate the relationship between the extent of exposure and the
likelihood and severity of adverse effects. The toxicity assessment was accomplished in two
steps, a hazard identification and a dose-response assessment, which are discussed in detail in
the following subsections. The dose-response assessment process results in a risk probability
that indicates the potential to cause adverse effects on human health as a result of exposure on
site.

The COPCs evaluated in this risk assessment can be classified in one of two groups,
noncarcinogens and probable human carcinogens, on the basis of guidance contained in an
online database system called the Integrated Risk Information System (IRIS 1994). This
section presents a brief toxicity profile for each of the COPCs. Health risk assessment
information on a chemical is included in IRIS only after a comprehensive review ot chronic
toxicity data by work groups composed of EPA scientists from several program offices. Of
the COPCs, only PCE and chloroform have IRIS-approved values; all other toxicity values
used in this assessment are from EPA Region IX guidance (1993), which cites the Health
Effects Assessment Summary Tables (HEAST) and the EPA Environmental Criteria and

Assessment Office (ECAOQ) references or uses route-to-route extrapolation.

4.1 PCE TOXICITY

PCE is a synthetic VOC widely used in drycleaning, metal-degreasing, and the
manufacture of chemicals. It can be found in many household products including suede
protectors, water repellents, spot removers, and wood cleaners. Most PCE released surtface
soil or surface water will rapidly evaporate. PCE is moderately soluble in water, biodegrades
slowly in groundwater, and has medium to high mobility in soil (USDHHS 1987). Under

anaerobic conditions (i.e., without oxygen), PCE has been reported to break down to DCE,
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TCE, and vinyl chloride (Vogel and McCarty 1985). Others have reported that PCE does not
undergo significant biodegradation under aerobic conditions (Bouwer er al. 1982). Detectable
background levels of PCE frequently occur in air and less frequently in drinking water.

Exposure to PCE may occur by breathing contaminated air or ingesting contaminated food or

water. For the general public, inhalation is the most likely route of exposure.

4.1.1 Noncarcinogenic Effects of PCE

Exposure to high concentrations of PCE in air, particularly in confined areas, can
cause acute effects on the central nervous system such as dizziness, headache, sleepiness,
confusion, nausea, and possibly unconsciousness and death. Animal studies conducted with
concentrations much higher than those usually encountered in the environment suggest that
PCE can cause liver and kidney damage, developmental effects on fetuses, and toxicity to
pregnant animals (IRIS, 1993). Liver toxicity is the most critical effect and serves as the
basis for the RfD used in the risk assessment.

The RfD is based on the assumption that thresholds exist for certain toxic effects such
as cellular necrosis but may not exist for other toxic effects such as carcinogenicity. In
general, the RfD is an estimate, with uncertainty spanning perhaps an order of magnitude, of
the daily exposure to the human population including sensitive subgroups that is likely to be
encountered without an appreciable risk of deleterious effects during a lifetime (IRIS 1993).
RfDs can also be derived for the noncarcinogenic health effects of compounds that are also
carcinogens.

An uncertainty factor of 1,000 was used in calculating the RfD to account for intra-
and interspecies variability and extrapolate a subchronic effect level to its chronic equivalent.
A medium confidence level was assigned by EPA to the RfD because no one study combines
the features desired for deriving an RfD. These features include oral exposure, a large
number of animals, multiple dose groups, testing in both sexes, and chronic exposure (IRIS

1993). The toxicity values used in this risk assessment are given in Table 4-1.

4.1.2 Carcinogenic Effects of PCE

PCE causes liver and kidney cancer in mice and rats. There are conflicting results
from studies of human PCE exposure in relationship to increased cancer risk. EPA classified
PCE as a Group B2 carcinogen, meaning that sufficient evidence exists in animals but
inadequate evidence in humans. This classification is currently under review, and a final

decision on whether this substance should be classified in Group B2 or C has not been made
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(RIS 1993). PCE is currently being reviewed by an interoffice EPA work group, and a risk
assessment summary will be included in IRIS when the review has been completed (IRIS

1993). For this risk assessment, the toxicity values in Table 4-1 were used to estimate risk.

4.2 TCE TOXICITY

TCE is a synthetic widely used as a cleaning agent and solvent in degreasing
operations. TCE may also occur in drinking water supplies and consumer products including
metal cleaners, spot removers, rug cleaning fluids, paints, and paint removers. Most TCE
released into surface water or surface soil will evaporate rapidly. In the subsurface, TCE is
moderately to highly mobile and can migrate to groundwater. TCE biodegrades very slowly
in subsurface soils and groundwater, and microbial degradation products may include

dichloroethylene and vinyl chloride. Humans are most likely to be exposed to TCE in air.

4.2.1 Noncarcinogenic Effects of TCE

TCE may cause adverse health effects following exposure via inhalation, ingestion, or
skin or eye contact. Exposure to high levels of TCE can cause central nervous system
disorders including drowsiness, dizziness, headache, blurred vision, tremors, lack of
coordination, and mental confusion. Other effects include flushed skin, nausea, vomiting,
fatigue, irregular heartbeat, and, in some cases, death. In the past, TCE was used as an
anesthetic, but this use was discontinued when TCE was tound to cause irregular heartbeats.
Chronic exposure to TCE can cause liver damage and skin reactions as well as central

nervous system effects.

4.2.2 Carcinogenic Effects of TCE

The exposure of laboratory animals to TCE has been associated with an increased
incidence of a variety of tumors including kidney, liver, and lung cancers; however, it is
uncertain whether people exposed to TCE have a higher risk of cancer. TCE is classified in
Group B2, meaning sufficient evidence exists in animals but inadequate evidence in humans.
This designation is currently undergoing review. The toxicity values used in this risk

assessment are shown in Table 4-1.

4.3 Cis-1,2-DCE TOXICITY
Cis-1,2-DCE is a flammable liquid with a sharp, harsh odor. It is used primarily in

the production of solvents and as an additive to dyes, lacquer solutions, perfumes, and
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thermoplastics. There are two forms of 1,2-DCE — cis-1,2-DCE and trans-1,2-DCE —
which may occur separately or as a mixture. In the environment, both forms of 1,2-DCE
evaporate rapidly. When cis-1,2-DCE occurs underground in landfills or chemical waste sites,
it can dissolve in water and migrate into groundwater where it can degrade to vinyl chloride.
Cis-1,2-DCE can enter the body by drinking water, eating food, or breathing air that contains
the compound. Because it evaporates readily, inhalation is the most likely route of human

exposure.

4.3.1 Noncarcinogenic Effects of cis-1,2-DCE

The inhalation of high levels of cis-1,2-DCE can cause nausea, drowsiness, dizziness,
and even death. Liver, heart, and lung damage were observed in laboratory animals after
short- and long-term exposures to cis-1,2-DCE in air. Liver and lung damage was also
reported in animals fed cis-1,2-DCE, and death can occur in animals fed large amounts ot cis-
1,2-DCE. Changes in blood chemistry are the most critical effects and the basis of the RfD

used in this risk assessment.

4.3.2 Carcinogenic Effects of cis-1,2-DCE
The long-term health effects resulting from exposure to cis-1,2-DCE are unknown. It
is classified in Group D, meaning not classifiable as to human carcinogenicity. An increased

risk of cancer has not been reported in humans or animals exposed to cis-1,2-DCE.

4.4 TOXICITY ASSESSMENT SUMMARY

The toxicity values used in this risk assessment are shown in Table 4-1. The "0" and
"i" denote ingestion (oral) and inhalation, and the I, E, and H signify the source, IRIS,
ECAOQ, and HEAST, respectively.

Table 4-1
TOXICITY SUMMARY OF COPCs
corC oRfD iRfD oSF iSF
PCE 1.0E-2 (I) 1.0E-2 (R) 5.5E-2 (E) 2.0E-3 (E)
TCE 6.0e-3 (E) 6.0E-3 (E) 1.1E-2 (E) 6.0E-3 (E)
cis-1,2-DCE 9.0E-3 (H) 9.0E-3 (H) o L
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5. RISK CHARACTERIZATION

This section presents the estimates of the magnitude of potential adverse health effects
under the various conditions defined in the exposure assessment. The risk characterization
integrated all of the information developed during the exposure and toxicity assessments to

characterize the overall potential health effects by the different exposure pathways.

5.1 HEALTH IMPACT RISK CALCULATIONS
5.1.1 Carcinogenic Risk

According to EPA (1989b) guidance, carcinogenic risk is the chance of developing
cancer due to exposure to a carcinogen; it does not imply death due to cancer. An example
of a 1 x 10* incidental cancer risk is illustrated below. On average, one in every four
Americans will develop some form of cancer such as skin cancer from ulitraviolet light or lung
cancer from smoking at some time during his or her lifetime. This is equivalent to 250,000
cases of cancer for every 1,000,000 people. Thus, a one in 1,000,000 (or 1 x 10%)
incremental cancer risk corresponds to 250,001 cases of cancer for 1,000,000 peopie. The
one theoretical extra case results from the calculated chemical exposure.

The potential risks associated with the various exposure pathways are estimated as the

probabilities of excess cancer using the equation:

Risk, = SF x D,
where
risk, = the risk associated with pathway i
SF = cancer slope factor (kg-day/mg)’
D, = dose from pathways i, (kg-day/mg).
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The potential cumulative health risk associated with exposure via multiple exposure

pathways is determined by summing the risks across all exposure pathways:

. N
Cancer risk = L;rtsk,.

The cumulative risk for all pathways (i) indicates the lifetime probability of excess cancer that
may occur through exposure to the COPCs. Equations, exposure parameters, and dose/risk

calculations for calculating carcinogenic risk are given in Tables 3-1 through 3-3.

5.1.2 Noncarcinogenic Health Impacts

Noncarcinogenic health impacts are evaluated separately from carcinogenic risks.
Unlike carcinogenic effects, noncarcinogenic effects are assumed to have a threshold dose
below which no adverse effect is observed. Health risks are therefore evaluated by
comparing the calculated daily dose to an EPA RFD. The RFD is calculated from the no
adverse effect dose, which considers sensitive populations, after taking into account
uncertainties and species differences.

The noncarcinogenic health risk is expressed as the hazard quotient (HQ)

calculated as:

HQ. - __D:_
i~ RD
where
HQ, = hazard quotient associated with pathway i
D, = chronic dose from pathway i (mg/kg-day)
RfD = reference dose (mg/kg-day).

An HQ greater than 1.0 suggests that exposure to a substance exceeds a generalized level

of concern.
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Cumulative noncarcinogenic impacts for all relevant pathways of exposure (i) are

calculated as:

Hazard index - 3 HQ,

The cumulative hazard index should only be calculated for exposures that affect similar

target organs or similar mechanisms. Since the COPCs evaluated in this risk assessment
affect kidney and liver systems, it is appropriate to assess their hazard index. A hazard
index of 1 or less is generally recognized as the level at which no adverse health effects
are expected. Equations, exposure parameters, and risk calculations for noncarcinogens

are given in Tables 3-1 through 3-3.

5.2 UNCERTAINTIES

In most risk assessments, numerous assumptions must be made in estimating
exposure and chemical toxicity because of a lack of actual data. While such assumptions
may not be universally agreed upon, they should be based on sound scientific information
and site-specific conditions, and their rationale should be explicitly stated. Uncertainties
in the risk assessment process may cause the exposure levels to differ from the exposures
that the populations might actually experience. This section identifies these factors,
discusses their potential effects on exposure estimates, and presents an estimate of the

degree of confidence in the risk assessment results.

5.2.1 Estimated Exposure Media Concentrations

Samples collected during the RI were analyzed to characterize the nature and
extent of VOC contamination at the site. Accordingly, sampling locations were selected
in a biased or directed manner. As a result, most samples were coilected where the
highest VOC concentrations were likely to be found. Such sampling provides
considerable information about the site, but the results are not statistically representative
of the entire study area and tend to overestimate average and RME concentrations. In
some cases, because of data limitations, the maximum COPC concentration detected was
used to estimate the source concentration (see Section 3.3.1), which results in

overestimating risk.
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In order to estimate vapor transport, air transport modeling uses many
conservative assumptions as discussed in Appendix A. The Farmers Model, for example,
ignores attenuation factors, and, therefore, it is "likely that this model overpredicts the
contaminate flux," which results in a larger source concentration value and hence a
greater degree of potential risk (EPA 1992b).

Chemical degradation, partitioning between groundwater, soil, and air, absorption
rates in humans from various routes of exposure, and other physical chemical properties
are not taken into account, nor are they well understand for the COPCs. By ignoring

such factors, potential risk tends to be overestimated.

5.2.2 Analytical Data Limitations

Two factors associated with analytical data can marginally reduce the level of
confidence in the COPC concentrations. First, J-qualified data will not have the same
level of accuracy or precision as data meeting all of the standard quality assurance
criteria. Second, high analytical detection limits can allow some chemicals to go
undetected, which reduces the level of confidence in the calculated upper limit of the
potential risk associated with each environmental medium.

As noted in Section 2.1.2, the Phase II RI soil gas survey produced data in both
mobile and standard laboratories. The standard laboratory data were used in the exposure
estimates because they were higher and therefore more conservative concentrations and

because standard laboratory data are generally regarded as higher in quality.

5.2.3 Exposure Estimate Calculations

The exposure parameters used in calculating the exposure estimates were obtained
primarily from EPA guidance. These values are intentionally conservative and designed
to err on the side of overestimating exposure; therefore, there is considerable uncertainty
regarding the actual exposure that a receptor would experience. A major source of
uncertainty in the quantitative aspect of risk assessments is the propagation of error. The
calculation of risk is a sequential process with assumptions in one calculation carried
foreword as assumptions in the next calculation. As a result, the errors are compounded

at each step in the assessment.
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The RME ingestion of groundwater assumes that residents of all ages drink 2
liters of groundwater almost every day, which may be an overestimate considering the
increase in the consumption of bottled water as well as other beverages over the last
several years. Furthermore, the future scenario assumes this same quantity of
groundwater will be ingested at the site and will come from new drinking water wells
installed at the hot spot identified on site.

The amount of uncertainty in risk assessment cannot be easily quantified. In order
to accomplish a standard statistical analysis of uncertainty, it is necessary to have a
quantitative estimate of the range of uncertainty in each variable and each source as well
as information on the underlying statistical distribution of each parameter. At that point,

a Monte Carlo uncertainty analysis can be performed.

5.2.4 Uncertainties Related to Toxicity Assessment

For carcinogens, the conservative assumption is made that some finite risk is
associated with exposure to a single molecule of a compound ("no dose threshold"). EPA
slope factors are generally based on linear high-to-low dose extrapolations, and
detoxification mechanisms, which significantly reduce the risk of cancer at low doses, are
not considered. Moreover, the EPA criteria used for the toxicity assessment and risk
characterization steps are inherently conservative. Because of the numerous data gaps
involved at all levels, conservative assumptions are multiplied at various stages of these
calculations. In addition, chemicals from the site may have synergistic or antagonistic
interactions, which can increase or decrease their toxicity. Finally, when the response
from high-dose animal toxicity or epidemiological studies are extrapolated to low doses in
humans, an uncertainty factor of 10 or more is applied to the no-observed-adverse-effect
level (NOAEL) to estimate an acceptable dose for humans.

Uncertainties in the assessment of dermal exposure via soil and water were noted
in Section 3.2.1. Uncertainties that limit the evaluation of dermal assessment are (EPA

1992d):

e Oral reference doses and slope factors are used to evaluate
potential toxicity from the dermal route of exposure.

¢ Information to quantitatively evaluate potential toxicity at the skin
surface is unavailable.
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e For dermal exposure to soil, exposure factors such as exposed
skin surface area and frequency of exposure are not well defined.

e For most chemicals, there are no data to quantify the percentage
absorbed through the skin.

¢  Permeability coefficients for water are based on estimated model
predictions.

5.3 SUMMARY OF HUMAN HEALTH RISKS

This risk assessment evaluated the human health risks associated with the VOCs
— PCE, TCE, and cis-1,2 DCE — in groundwater and soil gas at the Modesto
Groundwater Contamination Site. Two residential exposure pathways, groundwater
ingestion and indoor air inhalation, were evaluated under current and future land use
scenarios using soil gas and groundwater data collected during the RI. The inhalation of
the COPCs released during routine household water use such as showering and
dishwashing was also evaluated. For the current land use scenarios, the risks were
estimated for ingesting treated and untreated Well 11 drinking water. For the future land
use scenario, risks were estimated for ingesting untreated site groundwater from a hot
spot near Halford’s. Both average and RME exposures were calculated to assess the
carcinogenic and noncarcinogenic risks.

In conducting this risk assessment, conservative upper-bound exposure values
developed by EPA were used to calculate the "theoretical excess cancer risk," which is
an estimation of the probability of developing cancer over and above the normal
background incidence of cancer. A number of assumptions were made in the risk
assessment that were intended to err on the side of health protection in order to avoid
underestimating the risk to the public. Moreover, the chemical concentrations used to
estimate the increased individual carcinogenic risk were based on continuous exposure
over a 30-year period. The actual probability of cancer is, therefore, likely to be much
lower than these estimates and may even be as low as zero.

As shown in Table 5-1, the current carcinogenic risk estimates range from 1 x 10°®
to 4 x 10”° while the hazard indices range from 0.5 to 1. Under future land use
conditions, the carcinogenic risk estimates range from 4 x 10%to 5 x 10" while the
hazard indices range from 4 to 46. The groundwater ingestion and inhalation pathways

contribute the greatest risks.
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EPA has adopted a policy that acceptable exposures to known or suspected
carcinogens fall within an excess upper-bound lifetime cancer risk range of one in 10,000
(10*) to one in a million (10) (EPA 1991a). The inhalation and drinking water risks
associated with current land use scenarios calculated in this assessment are within acceptable
risk levels. The risks calculated for a future exposure scenario in which on-site, untreated
groundwater at the hot spot is ingested are higher than the currently acceptable standards
(EPA 1991a).

In summary, in this risk assessment, it was found that the current risk levels are
within acceptable EPA parameters. Unacceptable risks were, however, predicted in a
hypothetical, future scenario in which an individual ingests untreated groundwater from the
hot spot on site. To safeguard against such an occurrence, EPA will be implementing

institutional controls to prohibit groundwater use at this site.
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Table 5-1

SUMMARY OF ESTIMATED RISK VALUES:
RISK BY PATHWAY AND EXPOSURE SCENARIO

Pathway Hazard Index Hazard Index Cancer Risk Cancer Risk
RME Average RME Average

W
Current Scenario: Assumes treated Well 11 groundwater use*

Indoor Air: 1 0.5 I x 1073 1x10°
Inhalation of Soil
Gas

Drinking Water: 9 x 107 4 x 107 I x 10°® 5x10°
Ingestion and
Inhalation

Total Risk 1 0.5 1x10° 1x10°¢

Current Scenario: Assumes untreated Well 11 groundwater use”

Indoor Air: 1 0.5 1x10° 1 x10°¢
Inhalation of Soil
Gas

Drinking Water: 2x 10° 2 x 10* 3 x 107 3x10¢
Ingestion and
[nhalation

Total Risk 1 0.5 4 x10% 4x 10¢
_—_———_——_—————_—._—.___—_A—____——.—J.——____—____l

Future Scenario: Assumes use of onsite groundwater from at a hot spot near Halford’s

Indoor Air: 1 0.5 1 x10° 1x 10°
Inhalation of Soil
Gas

Drinking Water: 45 3 5x 10! 4 x 107
Ingestion and
Inhalation

Total Risk 46 4 5x 10" 4 x 107

RME = Reasonable Maximum Exposure

Average = Average of typical exposure parameters

a.  Risk values derived from PCE concentrations of 0.60 and 0.47 pg/L for RME and average, respectively.
b.  Risk values derived from PCE concentrations of 30.4 and 10.3 xg/L for RME and average, respectively.
c.  Risk vatues derived from PCE concentrations of 4,200 and 1,239 ug/L for RME and average, respectively.
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Appendix A
FARMERS MODEL

The Farmers Model can be used for calculating emissions from chemicals
dissolved in groundwater or in contaminated soil (EPA 1992b). It assumes that the
chemical concentration in the soil does not decrease as the contaminant migrates
upward (i.e., no microbiological degradation) and that the depth to the top of the
pollutant source remains constant.

The vapor phase contaminant diffuses through the soil at a rate dependent on
the soil porosity, pore space geometry, the chemical’s air diffusion coefficient, and
the concentration gradient between the source and point of exit form the soil. The

effective diffusion coefficient (D,) is calculated as:

7 P®
s P
where
D, = vapor phase diffusion coefficient in air (cm?/sec)
P, = air filled soil porosity (unitless)
Py = total soil porosity (unitless).

The flux is the quantity of the chemical that passes through a fixed unit of
space in a certain amount of time. The steady-state flux, J (mg/cm?-sec), is

calculated as:
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,.b( -0
L
where
C, = chemical concentration in the vapor phase (mg/cm?)
C, = vapor phase concentration at the surface, assumed to be zero

to maximize flux value (mg/cm’)

L = the distance from the source to the surface (cm).

Because the model ignores all attenuating factors, it is likely to overestimate
the contaminant flux (EPA 1992b). Because of the model’s simplicity however, it
provides a simple method to estimate the likely maximum rate at which chemicals
could be transported to a building. After calculating chemical flux, the indoor air

concentration is estimated as;

E
C =__
indoor Q
where
Cidoor = indoor air concentration (mg/cm®)
E = contaminant infiltration rate (mg/sec)

]

building ventilation rate (cm*/sec).

Q

The contaminant infiltration rate, E, is approximated by:

E<=JxAxF
where
J = steady-state flux (mg/cm?-sec)
A = area of the building floor (cm?)
F = fraction of floor though which soil gas can enter (unitless).

The building ventilation rate (Q) is estimated as:
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ACH x V

Q- &0

where ACH is the number of air changes per hour (hr'), V is the volume of the
building (cm?), and 3,600 converts hours to seconds.

The values for the ACH and F, 0.25 and 0.50, respectively, were taken from
EPA Region IX PRGs (1993), and the area and volume were consistent with a 2,000-
square-foot home. For comparison, Mueller et al. reported that typical ACHs for
single-family residences range from 0.5 to 1.5 with the ACHs for new or weatherized
structures generally 0.5 to 0.8 but possibly as low as 0.2 (EPA 1992b). Fractional
floor space values range from 0.001 for slab floors to 0.01 to 0.1 for the floors of

average California houses (Grummund ef al., cited in EPA 1992b).
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AB
ARCS
bgs
cis-1,2-DCE
COPC
1,2-DCA
1,1-DCA
DHS
DLR
E&E
ECAO
EPA

FS
g/mole
GAC
gpm
HEAST
HQ

IRIS
MCL
MSL
MW

Appendix B
ACRONYM LIST

Assembly Bill

Alternative Remedial Contracts Strategy
below ground surface
cis-1,2-dichloroethene

chemical of potential concern
1,2-dichloroethane

1, 1-dichloroethane

Department of Health Services (California)
detection limit reported

Ecology and Environment, Inc.

EPA Environmental Criteria and Assessment Office
U.S. Environmental Protection Agency
feasibility study

grams per mole

granular activated carbon

gallons per minute

Health Effects Assessment Summary Tables
hazard quotient

Integrated Risk Information System
maximum contaminant level

mean sea level

monitoring well
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NOAEL
PCB
PCE
ppm
PRG
PRP
QA/QC
PCE
ppb
RAS
RfD

RI

RME
RWQCB
SAS
SISA
SEAM
SF

SOC
SAS
TAT
TCE
TCL
TIC
trans-1,2-DCE
UCL
\ZA

vVOC

no-observed-adverse-effect level
polychlorinated biphenyls
tetrachloroethylene

parts per million

preliminary remediation goal
potentially responsible party

quality assurance/quality control
tetrachloroethylene

parts per billion

Routine Analytical Services
reference dose

remedial investigation

reasonable maximum exposure
Regional Water Quality Control Board (California)
Special Analytical Service

Stanislaus Integrated Service Agency
Superfund Exposure Assessment Manual
slope factor

semivolatile organic chemical
Special Analytical Services
Technical Assistance Team

1,1, 1-trichloroethane

Target Compound List

tentatively identified compound
trans-1,2-dichloroethene

upper confidence limit
volume/volume

volatile organic compound

09:wpaz_ZSE07]_DOD4I_MODESTO_RISK-05/13/94-D1 B-2



Case 1:07-cv-00491-LJO -MJS Document 469-1 Filed 01/28/11 Page 112 of 190

Exhibit D
(Baseline Human Health Risk Assessment (Revision 1),
Modesto Groundwater Contamination Site,
Modesto, California, July 1997)

to

Appendix C
(Land Use Covenant)

to

Consent Decree Pertaining to Defendants
Lyons and Tondas
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EXECUTIVE SUMMARY

The U.S. Environmental Protection Agency (EPA) conducted a Remedial Investiga-
tion/Feasibility (RI/FS) at the Modesto Groundwater Contamination Site, a Superfund site in Modesto,
California. Asanattachment to the RI report, this report describes the risk assessment that evaluated
the human health risks from volatile organic compounds (VOCs). primarily tetrachloroethene (PCE),
in site groundwater and soil gas. This report updates the original EPA risk assessment report,
prepared in May 1994. The results of the original risk assessment concluded that current risks
are within EPA’s acceptable levels; however, for the hypothetical future scenarios in which an
individual ingests untreated groundwater directly from the "hot spot”, the risks were greater than
EPA acceptable levels. The original risk assessment was conducted using data cotlected during
EPA’s Phase 1 (1991) and Phase 2 (1993) RIs. This update was prepared to incorporate Phase
3 RI data (1995).

The residential groundwater ingestion and inhalation of indoor air exposure pathways were
evaluated for current and future land use scenarios using soil gas and groundwater data collected
during the RI. The inhalation exposure to ambient indoor air was estimated from the soil gas data
using the Farmers Model (1992b) (see Appendix A). The inhalation of volatile chemicals released
during routine household water use (e.g., showering and dish washing) also was evaluated. For
the current land use scenarios, risks were estimated for exposure to indoor vapors based on modeling
of soil gas concentrations. The future land use scenario assumed ingestion of untreated site
groundwater from a "hot spot" near Halford’s Cleaners. Average and reasonable maximum exposure
(RMEs) were calculated to assess carcinogenic and noncarcinogenic risks.

In conducting the risk assessment, conservative upper-bound exposure values developed
by EPA were used to calculate the "theoretical excess cancer risk." The theoretical excess cancer

risk is an estimation of the probability of developing cancer over and above the normal background
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incidence of cancer. A number of assumptions were made 1n the risk assessment that were designed
to err on the side of health protection in order to avoid underestimating the risk to the public.
Moreover, the chemical concentrations used to estimate the increased individual carcinogenic risk
assumed that continuous exposure occurs over a 30-year period; therefore, the actual probability
of cancer is likely to be much lower than the estimates and may even be as low as zero (EPA 1989a).

As shown in Table ES-1, current carcinogenic risks range from 9 x 107 to 9 x 107 while
hazard indices range from 0.1 to 0.5 under future land use conditions, carcinogenic risks range
from 1x 1072 to 5 x 1072 while hazard indices range from 100 to 400 The ingestion of untreated
groundwater at the hot spot and inhalation pathways contribute the greatest risk.

EPA has adopted the policy that acceptable exposures to known or suspected carcinogens
fall within an excess upper-bound lifetime cancer risk of between one 1n 10,000 (10 and one
in a million (10'6) (EPA 19912a). For noncarcinogens, a hazard index of 1 or less 1s recognized
as the level at which no adverse health effects would be expected. In this risk assessment, the
inhalation risks associated with current land use scenarios were generally within acceptable risk
levels; however, the risks associated with a future exposure scenario, which assumed consumption
of untreated site groundwater at the hot spot (i.e., MW-8), were above the currently acceptable
standards (EPA 1991a).

In summary, this risk assessment found the current risk levels are within EPA’s acceptable
levels; however, for the hypothetical future scenario in which an individual ingests untreated

groundwater directly from the hot spot, the risks were found to be outside EPA’s acceptable levels.

ES-2 ' ZS6073
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Table ES-1
SUMMARY OF ESTIMATED RISK VALUES
BASELINE HUMAN HEALTH RISK ASSESSMENT
MODESTO GROUNDWATER CONTAMINATION SITE
MODESTO, CALIFORNIA
Hazard Index Hazard Index Cancer Risk Cancer Risk

Pathway RME Average RME Average
Current Scenario:
Indoor Aur. 0.5 0.1 9 x 10 9 x 107
Inhalation of Soil Gas ‘
Total Risk? 0.5 0.1 9 x 10°¢ 9 x 107
Future Scenario: Assumes residential use of groundwater from MW-8
Indoor Aur: 05 0.1 9x10° 9 x 107
Inhalation of Soil Gas
Drinking Water: 400 100 5 x 10 1 x 107
Ingestion and Inhalation
Total Risk? 400 100 5 x 107 1x 107

RME = Reasonable Maximum Exposure
Average = Average of typical exposure parameters

4 See Table 3-2.
b See Tables 3-3 and 3-4



Case 1:07-cv-00491-LJO -MJS Document 469-1 Filed 01/28/11 Page 124 of 190

Modesto RI
Section |

Revision I
July 1997

1. INTRODUCTION

The Modesto Groundwater Contamination Site was placed on the National Priorities List
on March 31. 1989. The site imuially included Municipal Well 11 (Well 11). which has been found
to contain tetrachloroethene (PCE) above the federal and state maximum contaminant level (MCL)
of 5.0 parrs per billion (ppb). the site 1s currently defined to include contaminant sources This
introductory section describes the physical setting of the site and summarizes the investigations

and groundwater treatment to date.

1.1 BACKGROUND
1.1.1 Site Description

Modesto 1s 1n Stanislaus County approximately four miles south of the Stanisiaus River
and five miles west of the Tuolumne River in the San Joaquin Valley. The city encompasses
approximately 12 square miles and has a population of approximately 170.000. Major industries
include canneries. wineries, and dairyv, meat. poultry, and frozen food processing plants.

The climate 1s characterized by hot. dry summers and mild winters. The mean annual
precipitation 1s 12 inches. 87 percent occurring between October and May  Groundwater 1s the
primary source of water tor municipal. industrial, and agricultural use in Modesto  Water supplies
include 49 wells owned by the City of Modesto. 62 wells owned by the Del Este Water Company.
and numerous private domestic wells.

A site location map and a site pian are shown 1n Figures 1-1a and 1-1b. The RI study
area lies at an appropriate elevation of 90 feet above mean sea level (MSL). The site and vicinity
are nearly flat with a gentle slope to the west at a gradient of approxmmately 0 001

Well 11 1s outside the RI study area at the corner of Magnolia and Mensinger avenues
and is owned by the City of Modesto. Although Well 11 1s no longer 1n operation (see Section
1 1.2), it was formerly operated by the City as part of a system that supplies potable water to over

150.000 residents. As reported in Califormia Assembly Bill (AB) 1803. Well 11 (State Number

1-1 ZS6073
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3S/9E-20J1) was 1nstalled in 1936 and has a i.150 gallons-per-minute (gpm) capacity and a well
casing depth of 116 feet.

Dry Creek. a naturally occurring stream approximately one mile to the southeast. 1s the
closest drainage to the site. Dry Creek flows west to the Tuolomne River. a tributary of the San
Joaquin River. Water delivery laterals extend from the Modesto Main Canal and run east-west

0.8 mile north and 0 3 mile south of the site.

1.1.2 Site Investigations

PCE was iniually detected 1n Well 11 in September 1984 at 16 7 ppb. which 1s above
the federal and state MCL of 5 ppb. Well 11 was one of 12 wells nitially sampled in Modesto
under provisions of AB 1803. Within a few weeks after contamination was detected m Well 11.
local regulatory agency representatives raised the possibility that Halford’s Cleaners. 941 McHenry
Avenue, was the source of PCE contammation. Halford’s was suspected because of its proximity
to Well 11 (approximately 1.000 feet southeast) and the likely use of PCE at the drycleaning facility
A timeline of various acuvities at Well 11 1s shown in Figure 1-2.

In April 1985. the Stanislaus Countv Department of Environmental Resources conducted
a groundwater 1nvestigauon in the immediate vicinity of Halford’s. An nactive air conditioning
well at the Elks Lodge. approximately 100 feet northwest of Halford's. contained PCE at 84 6
ppb Following the groundwater investigation. the county collected soil samples at Halford's near
a drycleaming machine. The results revealed a maximum PCE soil concentration of 176.000 ppb

After being deacuvated 1n 1984 when PCE contamination was imually detected. Well 11
was reactivated 1n April 1987, after conunued monitoring indicated to detectable levels ot PCE
or other chlormated solvents. I[n February 1989. Well 11 was again taken out of service after
PCE at 8.28 ppb was detected in December 1989. The well remained out of service until a wellhead
granular acuivated carbon (GAC) treatment system was 1nstalled by the City of Modesto in May
1991 Well 11 was returned to service in June 1991 but again taken off line mn 1995 when naturally
occurring uranium was detected above MCLs. Well 11 is currently sull inacuve.

In August 1985, the City of Modesto coilected sludge and sediment samples trom sewer
lines north and south of Halford’s. A maximum PCE concentration 1n sludge of 1.360 ppb was

found 1n the main sewer line immediately downgradient from Halford's service connection.

1-4 256073
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In 1987, Radian Corporation. under contract to the California Department of Health Services
(DHS), conducted an investigation of potennal groundwater contaminant sources in Modesto

The objectives of the Radian investigation were to:

® Idenufy the businesses that potenually use PCE and could be associated
with contamination found in {0 Modesto domestic water supply wells.

e Evaluate potenual health risks associated with the drinking water 1ingestion

* Develop a list of remedial alternatives

The results indicated that 106 businesses warranted further investigation as potential
contaminant sources. A followup evaluation eliminated 73 businesses from the list. leaving 34
business considered for soil gas sampling.

In December 1989, as EPA collected so1l and soil gas samples 1n the vicinity of Halford’s
Cleaners. The results showed PCE at a maximum of 6,050 ppm 1in the so1l near the northwest
corner of the Halford s building and an elevated PCE concentration of 1.965 ppm inso1l gas adjacent
to the automobile dealership immediately south of Halford's Both the soil and soil gas data suggested
decreasing PCE concentrations at increasing distances trom Halford’s A second EPA mvestgation

was conducted m July 1990 and consisted of.

* Dniling and sampling six boreholes in the vicimty of Halford's

* Video monitoring ot the nearby Elks Lodge well to determine whether
1t could be acting as a conduit for downward migration ot contaminants

e Sampling the Elks Lodge well.

The highest PCE concentrations n soil (21.000 ppb) were detected within 5 feet of the
surface of the borehole closest to Halford's. approximately 1.000 feet southeast of Well 11 (Figure
1-1b). Water sample results from the Elks Lodge well indicated PCE at 73 ppb although information
from the video monitoring of the Elks Lodge well was inconclusive.

In March and April of 1990. the Regional Water Quality Control Board (RWQCB) conducted
a so1l gas investigation to delineate potenual contaminant plumes associated with City ot Modesto

Wells [1. 14, and 21. Although the results do not necessarily correlate with groundwater

1-6 256073
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contamination the southern portion of this piume coincides with the city sewer line. indicaung
that PCE discharges to the sewer line may be a source of the contamination. Halford's Cleaners
is also a likely source of this plume.

On September 25. 1990. the EPA Emergency Response Section 1ssued a Removal Order
to the potenuial responsible parties (PRPs) for soil remediation at Halford's Cleaners. Halford's
has 1nstalled a so1l vapor extraction system 1n compliance with the Removal Order. EPA conducted
Phase I and 2 RIs at the site to determine the chemicals of concern and locate PCE hot spots (E & E
1993a. b). The Phase I investigauion consisted of a soil gas survey. nstalling four monitoring
wells. sampling and analyzing subsurface soils. groundwater testing at the monitoring wells and
Well 11, and an aquifer pump test. The pump test confirmed that Halford’s Cleaners is the only
dry cleaner within the capture zone of Well 11. The Phase 2 investigation was designed to support
thus risk assessment by defining the horizontal and vertical extent of the PCE so1l gas contamnartion
identified in the Phase I RI and collecting additional groundwater samples. The Phase 2 RI used
both biased and random sampling methods to characterize the PCE contamination

The Phase 3 RI. conducted in 1995. included more comprehensive sampling of soil.
groundwater and so1l gas in the vicity of Halford’s Cleaners. five new groundwater monitoring
wells and two so1l vapor monitoring weils were nstalled and sampled. Monutoring weil borings

were also sampled to better establish vertical contanimant profiles.

1.2 SCOPE OF THE RISK ASSESSMENT

This baseline risk assessment evaluated potentual human health risk from VOCs idenufied
in groundwater at the Modesto Groundwater Contaminaton Site  The results of the original risk
assessment concluded that current risks are within EPA’s acceptable levels: however. for the
hypothetical future scenarios in which an individual 1ngests untreated groundwater directly from
the "hot spot". the risks were greater than EPA acceptable levels.

This report updates the original human health risk assessment conducted by EPA in 1994
The update 15 necessary to mcorporate dara collected in 1995 (Phase 3 RI). The preliminary residenual
exposure pathways invesugated included nhalation of soil gas vapors as well as inhalation and
ingestion of groundwater by residents. This report was prepared tn accordance with the following

federal as well as regional risk assessment guidance:

1.7 786073
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® Risk Assessment Guidance for Superfund. Volume | - Human Health
Evaluanion Manual (Part A), EPA/540/1-89/002. December 1989

®  Risk Assessment Guidance for Superfund Human Health Risk Assessment,
U.S. EPA Region IX Recommendations (Interim Final). December 15,
1989.

® EPA Region [X Preluminarv Remediation Goals (PRGs). 1996.

The risk assessment was conducted according to standard risk assessment procedures (EPA

1989a) that include the following processes.

® Idenufication of contaminants of potental concern

* Exposure assessment

¢ Toxicity assessment

® Risk characterization

*  Uncertainty analysis

Current (treated and untreated) drinking water and future iand use exposure scenarios were

evaluated in this assessment.

1-8 ZS6073
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2. DATA COLLECTION AND EVALUATION

This section summarizes the results of EPA’s Phase [. 2. and 3 remedial investigations
(E & E 1996, 1994b. 1993). The RI data and data obtamed from the City of Modesto (1993)
were used exclusively n this risk assessment. The sampled media were soil. groundwater.and
soll gas.

All laboratory data were reviewed and validated by EPA contract laboratories using EPA
functional guidelines (EPA 1983, 1985, 1989c¢, 1990). Only validated data were used in the
quanutative risk assessment. Data review and validation 1s a two-step process. First. laboratory
personnel review the data qualitatively for overall precision. accuracy. comparability, and completeness
using standard quality assurance/quality control (QA/QC) procedures. Second. an independent
validation specialist evaluates the data and assigns validation qualifiers (“flags"). The quaiifiers
account for variability encountered 1n the chemical analyses: for example. a "J" qualifier indicates
that a laboratory 1nstrument 1dentified the chemical. but the concentration was too low to be accurately
quantified (1.e.. the chemical was present but at a concentration below the quanutation hmut).
If the chemucal was analyzed for but not detected. the result 1s qualified witha "U" Inaccordance
with EPA guidance (1989a). if there was no reason to believe a chemical was present 1n a sample.
a U-qualified result 1s regarded as zero.

The following sections list the types of chemical compounds that were analyzed for and

summarize the analytical laboratory results.

2.1 REMEDIAL INVESTIGATION ANALYTICAL RESULTS
2.1.1 Groundwater Results
Phase 1 and 2 RI
Groundwater samples were collected from four monitoring wells (Wells MW-1 through
MW-4), Well 11. and the Elks Club well in February 1992 (Phase 1) and again in November 1993

(Phase 2). At Well 11. eftluent (treated) and influent (untreated) samples were collected. For

2-1 756073
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QA/QC purposes. duplicate samples were collected. and average concentrations were used in exposure
calculations. Allsamples were analvzed by an EPA Contract Laboratory Program (CLP) laboratory
using a Routine Analytical Service (RAS) volatiles method. Special Analytucal Services (SAS)
methods were also used to analyze groundwater samples for VOCs. All data underwent validation
according to EPA guidelines (EPA 1990). Groundwater samples collected from monitoring wells
during the Phase I RI were analyzed for Target Compound List (TCL) VOCs. TCL semivolatile
organic compounds (SOCs), TCL pesticides. polychlorinated biphenyls (PCBs), TCL metals.
radionuclides including aipha. beta. radium-226/228. and radon-222. and herbicides

No detectable levels of pesticides. PCBs. SOCs. or herbicides were found. In the Phase
1 RI, several tentatively identified compounds (TICs) were 1dentified in samples from the Elks
Club well. All TIC results were qualified with a "J" meamng estimated. The TICs were butane,
pentane, methyl pentane, hexane, and methyl hexane. The quantitation limit for these compounds
was 2 micrograms per liter (ug/L). One equipment blank and two field duplicates were analyzed.
The field duplicates had comparable PCE concentrations: the equipment blank had analyte
concentrations below the quantitation limits. PCE was detected in all samples except Well 11 effluent.
Trace quantties ot several other VOCs were detected. but none exceeded MCLs. None of the
TICs are suspect at the site so thev were eliminated from further consideration per EPA guidance
(1989a).

Since many of the compounds tested for in the Phase I RI were not detected (e.g., PCB.
pesticides, semivolatiles), and others were below MCLs and/or tentatively 1dentified as discussed
above, only VOCs analyses were conducted for the Phase 2RI  The Phase 2 VOC data were similar
to the Phase I data (same chemical 1dentification at similar concentrations).

Approximately a dozen TICs of unknown 1dentity were observed in samples from MW-3.
and methyl pyrrolidinone was 1dentified (probability of identification equal to "B" or "moderate”)
at concentrations of 20 to 100 ug/L (J-qualified) in five of the samples. None of the 64 possible
SOCs were detected above the quantitation imits. Two field duplicates and one equipment blank
were collected and analyzed for SOCs.

Herbicides were analyzed for using EPA Test Method 8150. Again. two field duplicates
and one equipment blank were analyzed for QA/QC. No herbicides were detected above the

quantitation limits.

2-2 2586073
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Water samples were also analyzed for SAS metals and molybdenum. The data were reviewed
mn accordance with the SAS requirements for molvbdenum and EPA guidance (EPA 1983, 1989c¢).
Samples from MW-3 were found to contain the following compounds above the MCLs. aluminum
(12,000 pg/L), chromium (65 pg/L). iron (11.800 pg/L), and manganese (282 ug/L).

Validation of RAS Pesucides/PCBs were performed using EPA guidance (EPA 1985).
None of the 11 water samples analyzed contained pestictdes or PCBs above the quantitation limits

Gross alpha and beta radioacuvity, radium-226 and -228. and uranium analyses were also
performed on the water samples collected March 6 through 26. 1992. Several different methods
were used to analyze the various types of radioactivity. The data were reviewed for completeness

and compliance with the methods only: no judgment was made on data quality.

Phase 3 RI

As part of the Phase 3 RI, additional monitoring wells were 1nstalled at "hot spots.”
upgradient, and downgradient from the site. Phase 3 groundwater samples were analyzed for total
and dissolved metals, volatile organic compounds. general chemustry, and radionuchdes. except
the sample from MW-8, which was analyzed for volatile organic compounds only. Volatile organic
analyses were performed in the onsite FASP laboratory using EPA Method 8010/8020 Metals
analyses were conducted through the Contract Laboratory Program (CLP). and analyses for
groundwater quality parameters (e.g., alkalinity, hardness. sulfides. etc.) were conducted at the
EPA Richmond Laboratory.

The PCE concentration in groundwater 1s highest 1n wells near Halford’s Cleaners (wells
MW-3, MW-4, MW-5, and MW-8). The federal and state MCLs for PCE in drinking water 1s
5.0 ug/L. The MCL was exceeded in all wells except MW-7, and the highest concentration of
PCE was 74,000 pg/L in MW-8 near Haiford’s Cleaners sewer connection to the main line. The
other shallow groundwater sample near Halford’s Cleaners (MW-5) indicated 17.300 ug/L PCE.
MW-7. which was placed upgradient ot Halford s Cleaners. indicated the lowest PCE concentration
of4.2 ug/L, based onthis low relative concentration. an upgradient source of contamination appears
unlikely. MW-6. which was placed downgradient of Halford's Cleaners to help define the lateral

extent of contamination. indicated 44 0 ug/L of PCE.

2-3 256073
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Toluene was found at MW-8 at 13.200 pg/L. the state MCL for toluene 1s 150 ug/L.
Since toluene 1s not a breakdown product of PCE and 1s not typically associated with the PCE
manufacturing process, the presence of toluene may indicate a separate source of contamination.
Toluene was not detected at other wells near Halford's Cleaners. Low levels were detected at
MW-6 (8.2 ug/1.) and MW-7 (4.0 ug/L). Other volatile organic analyvtes were acetone, chloroform.

and chloromethane.

2.1.2 Soil Gas Resulits
Phase 1 and 2 RI

The objecuve of the Phase 1 soil gas survey was to identify potential sources of PCE
contamination 1mpacting Well 11 groundwater. On the basis of a conservative estimate of the
radius of influence of Well 11, a one-mile radius was 1nitially selected as the study area for the
so1l gas survey. One sample was collected 20 feet below ground surface (bgs); others were collected
10 feet bgs.

The EPA "Region 1X ASP Volaule Organic Compounds 1n Soil Gas" method was used
to analyze the samples for PCE. 1,1, 1-trichloroethane (TCE), cis-1,2dichloroethene (cis-1.2-DCE).
trans-1.2-dichloroethene (srans-1.2-DCE), 1.2-dichloroethane (1.2-DCA). and 1. 1-dichloroethane
(1,1-DCA). PCE was detected 1n all five samples collected. and one sample contained TCE and
c1s-1,2-DCE.

Since only five samples were collected during the Phase I RI. a second so1l gas survey
was conducted 1n November 1993. The Phase 2 soil gas survey focused on a smaller study area
(Figure 2-1), and the objective was to further define hot spots detected in the Phase | survey.
Samples from 3 and 15 feet bgs were collected and analyzed 1n a mobile van for PCE. TCE. and
vinyl chloride. A total of 57 samples were collected: 28 were random. and 29 were biased as
shown in Figure 2-1 Then 14 additional samples were collected in Summa canisters (6-liter. stainless
steel) where high PCE concentrations ( > 10 pg/L) were found by the mobule laboratory  The Summa
canister samples were submutted to a laboratory and analyzed for PCE, TCE. and vinyl chioride
by EPA Test Method TO-14 PCE was found 1n nearly all samples and cis-1.2-DCE and TCE

were found 1n several samples. No vinyl chloride was found. The highest PCE concentration

7-4 256073
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(78 ug/L) was found in a sample collected behind Halford’s Cleaners near the sewer line. which
was consistent with the Phase [ data (96 ug/L at 20 feet bgs).

A comparison of PCE concentrations analyzed by the mobile and analytical laboratories
ts shown in Table 2-1. [n general. the two data sets correspond reasonably well: both share similar
minima and maxima; however, analytical laboratory concentrations were greater than mobile laboratory
concentrations. and the mobile laboratory found vinvl chloride 1n several samples whereas the analytical
laboratory did not.

A large home adjacent to the site 1s of special concern since 1t 1s currently occupied by
a famuly with small children. Eight samples were collected close to the house (Figure 2-1). All
samples from 3 feet bgs contained PCE at less than I pg/L. and the maximum concentration n
samples from 15 feet bgs was 15 ug/L (Sample SG17-15) A corresponding Summa canister sample
contained 83 pug/L.. A common trend among the data is that PCE concentrations are highest near

the sewer lines and decrease significantly at increasing distance from the sewer line.

Phase 3 RI

As part of the Phase 3 RI, two additional soil gas monitoring wells were nstalled Soil
gas samples were analyzed in the onsite FASP laboratorv using EPA Method 8010/1020 Soil
vapor data were collected to determine the occurrence of PCE in the vicinity of Halford's Cleaner

private sewer connection to the main line. PCE was present in each soil gas sample and concentrations

ranged from 200.0 ug/L in SV2-C (32 to 34 feet bgs) to 1591.7 ug/L in SV1-A (50-55 feet bgs).

2.1.3 Soil Results
Phase 1

Soil samples were collected from the four soil borings during Phase | monitoring well
installation and analyzed for VOCs by RAS and SAS methods. The highest PCE concentrations.
approximately 80 to 230 micrograms per kilogram of soil (ug/kg) were found 1n sampies collected
at or below the groundwater surface (approximately 70 to 90 feet bgs) in MW-4. which 1s near
the sewer line (Figure 2-1). In six subsurface soil samples collected less than 15 feet bgs, the

PCE concentrations ranged from nondetect 1n five samples to 5 ug/kg 1n one sample. Overall.

2-6 2586073
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Table 2-1

CHEMICALS OF POTENTIAL CONCERN
MODESTO GROUNDWATER CONTAMINATION SITE
MODESTO, CALIFORNIA

Groundwater Soil Gas
Benzene cis-1.2-Dichloroethene
Chloroform Tetrachloroethene
1,2-Dibromoethane - Trichloroethene

1,2-Dichloroethane
1,2-Dichloropropane
Tetrachloroethene
Toluene
Trichloroethene

7256013
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the maximum detected PCE concentration was 230 pg/kg (0 230 mgskg) in a sample collected

90 feet bgs in Well MW-4

Phase 3

No so1l samples were collected during the Phase 2 RI. For the Phase 3 RI. boring samples
were submitted for volatile organic analysis for each 5-foot depth nterval. In addition. selected
so1l samples were submutted to offsite laboratories for Total Organic Carbon (TOC) analysis using
SW-846 Method 9060 A. bulk density using ASTM Method D 2937. grain size using ASTM method
D-422. moisture content using ASTM method 2216-90. and pH using SW-846 Method 9045.
Volatile organic data were collected to 1dentify discrete areas of PCE and related organic
contamination. The TOC and physical property data will be used for future design of a soil vapor
extraction system.

Elevated concentrations of PCE in the unsaturated soils were only found in samples from
MW-5 and MW-9 The highest PCE concentration in unsaturated soil was 248.4 ug/kg at 31.5

. teet bgs in boring MW-5. near the former location of the leaking dry cleaning machine. Samples

from other borings in the immediate vicinity of Halford’s Cleaners (MW-8, MW-9. and SV-1)
also indicated detectable levels of PCE in the unsaturated zone Samples from outlving borings
(MW-6 and MW-7) indicated no detectable levels of PCE in the unsaturated zone.

Elevated PCE concentratons in saturated sotls were found in samples from MW-3. MW-4.
MW-5 and MW-9. The highest PCE concentration found in saturated soil was 555 pgrkg at 67.5
feet bgs 1n boring MW-8, near Halford’s Cleaners sewer connection to the main line. Detectable
levels of PCE were found in saturated so1l samples from all other borings, aithough the outlying
borings again indicated the lowest levels. Maximum PCE levels 1n saturated soil were 32.7 ug/kg

at MW-6 (90 feet bgs) and 4.8 ug/kg at MW-7 (90 feet bgs).

2.2 IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN (COPCs)

For this assessment. COPCs were determined bv comparing detected concentrations of
groundwater contaminants to Preliminary Remediation Goals (PRGs. EPA 1[996). This approach
1s consistent with EPA. Region 1X. guidance. In addition. inorganic contaminants were compared

to MCLs. Arsenic. lead. and thallium were detected 1n groundwater at concentrations exceeding

)-8 256073
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PRGs: however. these contaminants are not site-related and did not show any apparent correlation
with the organtc contamination. As a result. no inorganics were retained as COPCs for this risk
assessment. PCE concentrations in groundwater exceeded PRGs in all three phases of sampling.
In addition. this compound also was detected in nearlv all soil gas samples. Consequently, PCE
is the leading COPC. Cis-1,2-Dichloroethane and TCE also were detected frequently 1n soil gas;
therefore, these compounds were considered for the inhalation of indoor vapors exposure pathway.
Resuits of the COPC screening are presented in Table 2-1.

The analvtical results for Phase 1. Phase 2. and Phase 3 are provided in E & E (1993),

E & E (1994b). and E & E (1996). respectvely.

256073
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3. EXPOSURE ASSESSMENT

The objective of the exposure assessment was to estimate the magnitude, frequency.
duration, and routes of human exposure to site-related chemicals. Accomplishing this

objective involved the following tasks:

¢ Characterizing the exposure setting including the physical environ-
ment and potentially exposed populations.

¢ Identifying the exposure pathways including contaminant sources and releases.
exposure points. and exposure routes.

¢ Quantifving the exposure concentrations and intake variables.

The results are expressed as the daily doses of each COPC (per body weight) calculated

independently for each of the exposure pathways investigated.

3.1 EXPOSURE SETTING
3.1.1 Physical Setting

The basic physical features of the site were discussed m Section 1.1 The site and
surrounding area are both residential and commercial (Figure [-1). They are zoned for both

low- and medium-density residential (R-1 and R-2) and heavy and light business (C-1 and C-

.2) (City of Modesto Planning Office 1993). To a large extent. the area around the site is R-]

and C-2. The primary businesses on Griswold and West Fairmont avenues are the Elk’s Club.
Halford's Cleaners. several automobiie deaierships. and the Stanisiaus Inregrated Service
Agency (SISA) Community Center. Most of the surface of the site 1s paved with asphalt or

concrete except for the vards of residences.
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3.1.2 Characteristics of PCE Contamination

PCE is the primary COPC and was detected in groundwater at levels above the state
and federal maximum contaminant levels (MCLs). Known sources of PCE contamination 1n
the study area include current and former drvcieaning operations that discharge to sewer lines.
PCE is denser than water and moderately soluble in water (up to 150 mg/l at 25°C). It has a
moderate to high soil mobility and exhibits little soil affinity. i.e.. the chemical does not
readily sorb onto soil particles (PHS 1987). PCE, therefore. tends to leach into groundwater
and migrate vertically through the saturated zone until a low-permeability layer such as a clay
bed is encountered. Depending on the rate of PCE migration and the mineralogy and lithology
of the low-permeability layer, a fraction of the undissolved PCE (i.e., pure product) can
remain adsorbed in the upper portion of the low- permeability layer. or the PCE can continue
to migrate vertically along the low-permeability layer.

PCE is a relatively volatile chemical. evaporating readily. The Henry's Law constant
for PCE, which relates to the volatilization of PCE from water. is 2.3x1072 atmosphere cubic
meters per mole (atm-m3/mol). This value is similar to that of other volatile gasoline-tvpe
hydrocarbons such as benzene. Thus. soil VOC concentrations were expected to be low. as
was observed (Section 2.1.3). In addition. surface soil concentrations are expected to remain
low as the plume migrates. assuming steady-state conditions. The paving over much of the
surface area at the site also limits volatilization.

Although direct discharges of PCE to the environment are generaily not well
documented. recent studies support the concept of contamnation from sewer lines. According
to the Central Valley RWQCB (1992). there are five possible mechanisms by which PCE can

be released from sewer lines:

¢  Through breaks or cracks in pipes.
e Through pipe joints and other connections

* By leaching in liquid form directly through pipes into the vadose
zone.

2 756073
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* By saturation of the bottoms of pipes with liquid containing a high
concentration of PCE and then volatilization of PCE from the outer
surfaces of the pipes Into the soil

* By penetrating pipes as a gas.

The report stated that all sewer lines leak to some extent and that last three mechanisms listed
probably occur 1n all pipes.

Whether PCE is discharged directly to the environment or leaks from sewer lines. it
subsequently migrates through the vadose zone to the saturated zone. PCE separates into three
phases upon entering the subsurface environment: a vapor phase that migrates through the
vadose zone, a dissolved (miscible) phase entrained in groundwater that migrates according to
groundwater flow patterns, and an undissolved (immiscible) phase that sinks through the

unsaturated and saturated zones.

3.1.3 Potentially Exposed Populations

The people living on site or in the immediate vicinity are considered primary
receptors. Long-time residents are considered to have the greatest risk since potential
carcinogenic risk is based on a cumulative exposure. To a lesser extent. emplovees of nearby
businesses are also potentially exposed to the COPCs at the site. Such employees likely work
eight-hour shifts five to six days per week. The Elks Club patrons who the use the asphalt
parking lot likely have miimal exposure to PCE. When estimated risk to the long-time
residents who have greater potential exposure 1s insignificant. the risk to other receptors with

less potential exposure is also insignificant.

3.2 IDENTIFICATION OF EXPOSURE PATHWAYS

An exposure pathway 1s the means by which an individual or population is exposed 1o
a chemical originating from a source. Each pathway represents a different mechanism of
exposure. Pathwayvs include incidental dermal contact with soil. inhalation of sotl dust or
vapors. and ingestion of groundwater or surface water. The route of exposure 1s the method

of entry of a chemical into the body such as inhalation. ingestion. or dermal contact. A

256073
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complete exposure pathway must exist for a contaminant to pose a potential human heaith risk

and must consist of the following four elements:

* A mechanism for contaminant release to the environment (e.g..
dispersion of contaminants in soil);

* An environmental transport medium (e g., groundwater) for the
released contaminant:

* A point of potential human contact with the contaminated medium
(e.g., breathing zone), and

* A route of entry into the body at the point of contact.

If an exposure pathway 1s incomplete, then 1t can be concluded that there 1s no current
human exposure. Consequently, adverse effects to human health would not be expected under
current conditions. However, future changes in land use may result on completion of some
potential exposure pathways. The sections below discuss the rationale for eliminating or

retaining exposure pathways for further risk evaluation.

3.2.1 Incomplete Pathways

During the Phase I RI. soil samples were collected at 10-foot intervals during the
installation of four monitoring wells to about 100 feet bgs. The samples were analyzed for
PCE: however, those collected below 15 feet bgs were not quantitatively evaluated since
resident contact with such deep soils is unlikely. The maximum detected PCE concentration
was 0.230 mg/kg at 90 feet bgs in the boring for Well MW-4  Soil samples were collected
and submitted for volatile organic analysis during the installation of additional monitoring
wells in the Phase 3 RI. I[n general. boring samples were submitted for each 5-foot interval.

Lo Lichact DO o mn P . ‘ - [UUR] . not ko in o hneing
The highest PCE conceniration in unsaturated soil was 2.5 mg/kg at 31.5 feet bgs in the boring

~

for MW-5. Both of these values are below the residential PRG for soils of 5 4 mg/kg (EPA
[996). [n addition. the site area is paved. For these reasons. the exposure pathways associat-
ed with soils (i.e., dermal contact. inhalation of soil dust. ingestion of vegetables. and

incidental soil ingestion) were. considered negligible and not evaluated further.

3.4 ZS6073
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The inhalation of soil gas vapors outdoors is not expected to significantiy impact

human heaith for several reasons:

® Unlike in buildings, where soil gases might accumulate. soil gases
released to ambient outside air will largely disperse into the atmo-
sphere.

e The nhalation rate for an individual outdoors (5 m3/day) 1s only one-
third of the inhalation rate indoors (15 m-/day), reducing exposure
and hence the risk proportionally.

®  Most of the site 1s paved with asphalt or concrete. which will limit
the mobilization of so1l gases.

Dermal contact with contaminated soil was not evaluated in this risk assessment

because the highest PCE concentrations were found at depth and the site is paved.

3.2.2. Complete Pathways
The potentially complete pathwayvs under current or future site conditions were,

therefore. considered to be:

* Indoor inhalation of vapors emanating from contaminated sotl.

e Inhalation of vapors emanating from contaminated groundwater used
during household activities (e.g., showering and dish washing).

e Ingestion of contaminated groundwater.

A conceptual exposure model indicating sources, release mechanism. exposure pathways. and
receptors is presented in Figure 3-1. Because this baseline risk assessment was designed to be
a representative characterization of the site. pathways were selected to reflect the range of
potential exposures. Those considered were exposure pathways for adulit residents: although
children were not explicitly considered. no additional pathways unique to children are
anticipated. Industrial exposure pathways were not evaluated since residential scenarios are

more conservative and would therefore yield higher risk values.

325 756073
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Current zoning suggests that land use is unlikely to change significantly in the future:
however. additional drinking water wells could be mstalled on site 1f future residential
development occurs. A future residential scenario was, therefore. evaluated using the VOC

concentrations in the momitoring wells: it is discussed n greater detail in the next section.

3.3 QUANTITATIVE ASSESSMENT OF EXPOSURE

This section describes how the quantitative exposure values were derived from the site
data presented in Section 3.3.1 and how the average daily intakes were calculated for each
pathway.

Average and RME restdential exposure pathways were evaluated for two different

scenarios:

¢ Current: Inhalation risks were calculated using Phase 2 and Phase 3
RI soil gas data.

* Future: Analytical data for the nine monitoring wells were used to
evaiuate potential risks from residential usage of groundwater assum-
ing the installation of drinking water wells on site. Groundwater
ingestion and inhalation risks were determined separatelv for each of
the nine wells. The inhalation of soil gas under current scenarios was

used to estimate future nhalation risks. Because MW-11 is no longer
used as a source of domestic water. risks for this well were not
determined.

According to EPA (1989b. 1992a), both the RME and average (central tendency)
exposure calculations shouid be used in Superfund risk assessments. The RME is defined as
the highest exposure that could reasonably be expected to occur by a given exposure pathway
at a site; it is intended to account for both uncertainty in the contaminant concentration and
variability 1n exposure parameters such as exposure frequency or averaging time. The RME.
sometimes called the "high-end" risk. characterizes the risk to an individual "at the upper end
of the risk distribution at approximately the 90th percentile of the population distribution”
(EPA 1992¢c). The goal of the RME approach is to combine upper-bound and mid-range
exposure factors to estimate exposures that are both protective and reasonable but not work-

case (EPA 1991b).

3.7 756073
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The central tendency (CT), on the other hand. incorporates the arithmetic mean source
term concentration and default exposure factors approximating the average ot 50th percentile
value. The arithmetic mean is simply the sum of the concentrations divided by the total
number of concentration values.

Because of the uncertainty associated with estimating the true average concentration at
a site. the 95-percent upper confidence limit (UCL) of the arithmetic mean 1s used for the
concentration term in the RME calculations. The 95% UCL provides reasonabie confidence
that the true site average will not be underestmated (EPA 1989b. 1992a). This estimate of the
average concentration also 1s used because carcinogenic and chronic noncarcinogenic toxicity
criteria are based on lifetime average exposures and because average concentrations are most
representative of the concentration that would be contacted at a site over an extended period of
time.

The W-test was used to determine whether medium-specific data sets were consistent
with a normal or lognormal distribution (Gilbert 1987) A normal distribution 1s typically
described as a bell- shaped curve whereas a log normal distribution peaks closer to zero and 1s
skewed toward the x-axis. This test was performed using a computerized statistical software
package. Statistical™ (StatSoft 1993).

In general, both groundwater and soil gas data were lognormaily distributed: therefore.

the UCL was calculated as:

UCL = explx - 055 - %l]
Jn-1

where. x is the mean concentration, s is the standard deviation. n 1s the number of samples.

3.3.1 Exposure Concentrations
3.3.1.1 Groundwater Ingestion and Inhalation Concentrations
EPCs for groundwater were developed for each monitoring well m which at least one

COPC was positively detected. This well-bv-weil approach was used because 1t is possible

-8 756073
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that an individual monttoring well could represent the sole source of exposure to groundwater.
Groundwater monitoring well data from the Phase 1. 2. 3 Rl were used to develop exposure
point concentrations for the future scenario. COPCs were 1dentified separately in each
monitoring well. The maximum detected concentration of each COPC in each well was used
as the RME and average concentration. A single equation (see Section 3 3.5) was used to
estimate exposure trom groundwater through the inhalation and ingestion pathways. The
resulting exposure point concentrations for each COPC in each monitoring well are given n

Table 3.5.

3.3.1.2 Indoor Air Concentrations

The resuits for the Phase 2 and Phase 3 RI soil gas samples were used to calculate
exposure-point concentrations for the indoor inhalation route of exposure. Because limited
soil gas data were available at each sampling location. the maximum concentration value for
each sampling location was used in the RME scenario per EPA guidance (EPA 1989b)

Soil gas sampling data were mnput to Farmers Model. a predictive model used to
estimate the indoor air concentrations (EPA 1992b). The Farmers Model was originally
developed to estimate emission rates from covered landfills experiencing internal gas genera-
tion as described in the EPA (1988) Superfund Exposure Assessment Manual (SEAM)  The
SEAM’s model differs from the Farmer’s Model in assuming completely drv soil and
containing an explicit surface area term for esumating soil gas concentration from waste
decomposition. The Farmers Model can be used to calculate emissions from chemicals
dissolved in groundwater or in contaminated soil. It assumes that the chemical concentration
in the soil does not decrease as the contaminant migrates upward (i.e.. no microbiological
degradation) and that the depth to the top of the pollutant source remains constant

In this risk assessment. EPA (1989a) screening parameter values were used as model
mputs For example. the fraction of the floor that 1s accessible to intrusion was assigned a
value of 50%. and the building exchange rate was assigned a value of 0.25 change per hour.
The building volume was assumed to be ~35.000 ft>. and the buiiding area was assumed to be

~2.100 ft2, which are tvpical California home dimenstons. Additional details and results are

provided in Appendix A.

3-9 256073
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3.3.2 Intake Rates

All exposure parameter values used in this risk assessment were obtained from EPA
sources or guidance documents. The average and RME ingestion rates used in this risk
assessment were 1.4 and 2 L/day, respectively (EPA 1988. 1991c). Tvpically, 20 m3/da_v 1S
used as the inhalation rate, which assumes 15 m3/day indoors and 5 m3/da_v outdoors (EPA
1991b). Since this assessment was based on indoor exposure. the 15 m3/day rate was used in
the inhalation exposure calculations for both average and RME exposures. The exposure

parameters are given in Table 3-1 and discussed in more detail below.

3.3.3 Duration and Frequency of Exposure

The exposure duration over which chemical intake may occur 1s based on assumptions
about the exposure period and the averaging time. The frequency of exposure is the propor-
tion of time that residents might be exposed to soil gas vapors or groundwater (e g., 350 days
per year), whereas the exposure duration 1s the total amount of time that residents might be
exposed (e.g., 30 vears). Three hundred fifty days per vear was used as the exposure
frequency for the average and RME groundwater mgestion scenario  The exposure trequency
was 275 days/year for the average exposure scenario. and 350 days/vear for the RME
mhalation exposure scenario (EPA 1989d. 1991b).

The dose for evaluating carcinogenic effects 1s calculated differently from the dose for
noncarcinogenic effects (EPA 1989b). [n calculating the lifetime dose for assessing carcino-
genic effects, the period of exposure 1s prorated over the life span (e g., 30 vears divided by
70 years). For noncarcinogenic etfects. however, the dose 1s calculated as the daily dose
averaged over the period of exposure and not prorated over the life span.

The RME and average exposure scenarios assume continuous 30-year exposure for all
pathwayvs, which was determed to be a conservative estimate of the RME on the basis of
population statistics (EPA 1991b). Tor the average exposure scenario. nine years was assumed

on the basis of the average residence time reported by EPA (1989d).

3-10 756073
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3.3.4 Body Weight
For all exposure scenarios. a standard lifetime body weight of 70 kg was assumed for

all ages (EPA 1991b). This value 1s commonly used as the average adult body weight.

3.3.5 Calculation of Dose and Risk
Health risk is determined from the amount of chemical taken up by the body at the
exposure-point concentration. Intake rates are expressed in milligrams per kilogram ot body

weight per day (mg/kg/day). For the inhalation pathway. exposure 1s calculated as (EPA

1989b)

CA x IR x EF x ED x CF

Intake =
BW x AT x 365 dfy
where:
CA - = chemical concentration n air (pg/m”)
IR = inhalation rate (m-“/day)
EF = exposure frequency (day/vear)
ED = exposure duration (years)
CF = conversion factor (1x10™ mg/ng)
BW = body weight (kg)
AT = period over which exposure 1s averaged (vears)

For carcinogens. risk is estimated by multiplying the intake by the slope factor (SF),
which account for a chemical’s toxicity The SF has units of (mg/kg/da_v)'l. which corre-
sponds to an inverse dose (mg) per unit body weight (kg) per unit time (day). [n general.
carcinogenic risk is the probability of an incremental increase in the likelihood of cancer over
a lifetime exposure. Somewhat analogous to the SF used to calculate carcinogenic risk. the
reference dose (RfD) represents the toxicity of noncarcinogenic compounds. SFs and RfDs are
discussed in detail in the Toxicity Assessment (Section 4). The equations. exposure parame-

ters. and dose/risk calculations for the indoor air inhalation pathway are shown in Table 3-2.

3-11 Z56073
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Under residential land use. the risk from contaminated groundwater is primariiyv due to
direct ingestion and inhalation of volatile chemicals released from the water during household
activities such as dishwashing and showering. According to EPA guidance (1991c), nhalation
and ingestion of volatile chemicals can be evaluated simultaneously when the COPC has a
Henry's Law constant greater than 107 atm-m>/mole and a molecular weight less than 200
g/mole. All groundwater COPCs meet these criteria so the following equations were used.
The equation to calculate carcinogentc risk tncorporates two terms to account for the ground-

water ingestion and inhalation pathwayvs (EPA 1991c¢).

EF x ED x C x [(SF, x IR)) - (SF, x K x IR)]

Risk =
BW x AT x 365 davs/vr
where:
C = chemical concentration In water (mg/L)
IR, = tndoor inhalation rate (m-/day)
IR, = water ingestion rate (L/day)
SF, = nhalation slope factor (kg-day/mg)
SF, =  oral slope factor (kg-day/mg)
EF = exposure frequency (days/year)
ED = exposure duration (vears)
K = volatilization factor (unitless. see text)
BW = body weight (kg)
AT = period over which exposure 1s averaged (day).

Primarily on the basis of experimental data for the volatilization of radon from
houschold uses of water. Andelman (1990) derived an equation that defines the relationship
between the concentration of a contaminant in household water and the average concentration
of the volatilized contaminant 1n air. In the derivation. all uses of household water were

considered inciuding showering, laundering, and dishwashing. The equation uses a default

3-12 756073
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volatilization constant (K) upper-bound value of 0 0005 x 1.000 L/m>. The 1.000 L/m>
conversion factor converts the air concentration to a water concentration.

In cases where the chemical intakes produced risks greater than 10°2. the one-hit
equation was used to calculate carcinogenic risks (EPA 1989b). This equation. risk =
[-exp(-CDI x SF). is consistent with the linear low-dose model.

CDI is the chronic daily intake averaged over 70 vears. For noncarcinogens. an

analogous equation was used:

EF x ED x C x [(/RfD, x IR,) - (1/RfD, v IR)]
BW x AT x 365 days/yr

Hazard Index =

where

RfD, = oral chronic reference dose (mg/kg-day)
RED,; inhalation chronic reference dose (mg/kg-day)

These equations. exposure parameters. and dose/risk calculations are shown n Tables 3-5 and
.
3-4.

3-13 256073
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Table 3-1
Exposure Parameters
Groundwater [ngestion Pathway
Vanable Description Value Unats Reference
Average RME
CW  |Chemical Concentrauon in Water Well Specific Well Specitic ug/L See Tables 3-3,3-4
IR Ingestion Rate 1.4 2 L/day EPA 1989d, 1991a
EF  |Exposure Frequency 350 350 days/vear EPA 1991a
ED Exposure Duration 9 30 years EPA 1989d, 1991a
BW |Body Weight 70 70 kg EPA 1991a
AT |Averaging Time - Carcinogens 25,550 25,550 days EPA 1991a
AT,,, jAveraging Time - Noncarcinogens 10,950 10,950 days EAP 1991a
Groundwater and Indoor Air Inhalation Pathwavs
CA  |Chemical Concentrauon in Arr Chem. Specitic | Chem. Specific ug/mJ See Tubles 3-2-3-4
IR |Inhalation Rate 15 15 m /day EPA 1991a
ET |Exposure Time 24 24 hours/day EPA 1991a
EF  |Exposure Frequency 275 350 days/vear | EPA 1989d. 1991a
ED |Exposure Duration 9 30 vears EPA 1989d. 1991a
CF  |Conversion Factor 0.001 ) 001 mg/ug --
BW  |Body Weight 70 70 ke EPA 1991a
AT  [Averaging Time - Carcinogens 25,550 25.550 days EPA 1991a
AT JAveragmg Tume - Noncarcinogens 10,950 10.950 davs EPA 1991a
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Table 3-2

Inhalation Exposure/Risk Using Farmers Model Resulits

Equation:
Intake (mg/kg-day) = CA x IR x EF x ED x CF
BW x AT
Parameters:
CA = Chemucal Concentration in Air Estimated by Farmer Model (ug/m3)
= Inhalation Rate (m/day)
EF = Exposure Frequency (days/year)
ED = Exposure Durauon (years)
CF= Converston Factor (1x 10° mg/ug)
BW = Body Weight (kg)
AT = Averaging Time (days)
Carcinogens:
Chemical CA IR EF ED | CF BW AT Intake | Slope Factor Risk
ug/m’ m’/hr davs/yr | vrs | mg/ug ke days meg/kg-day | (mg/kg-day) !
PCE - ave 6.6 15 275 9 10.001| 70 25550 | 1.4E-4 0.00203 2.8E-7
TCE - ave 0.48 15 275 9 10.001{ 70 25550 { 1.0E-5 0.006 6.0E-8
1,2-DCE - ave{ 0.36 15 275 9 |0.001f 70 25550 | 7.5E-6 0.0805 6.0E-7
PCE - max 19 15 350 30 {0001} 70 25550 | 1.7E-3 0.00203 34E-6
TCE - max 1.5 15 350 30 10.001] 70 25550 | 1.3E4 0.006 7.9E-7
1,2-DCE - may 0.65 15 350 30 [0001) 70 25550 { S.7E-5 0.0805 4.6E-6
Subtotals Average 9 4E-7
RME 8.8E-6
Noncarcinogens:
Chemical CA IR EF | ED| CF | BW AT Intake | Inhal. RfD Risk
ug/mi m’/hr days/vr \TS me/ug kg davs me/kg-dav me/Kg-dav
PCE - ave 6.6 15 275 9 fooo1| 70 3285 1 1E-3 0.01 0.11
TCE - ave 0.48 15 275 9 (o001 70 3285 7 7E-5 0.006 0.01
1.2-DCE - ave{ 0.36 15 275 9 10.0011 70 3285 5.8E-5 () 00286 0.02
PCE - max 19 15 350 30 |0.001} 70 10950 | 3.9E-3 0.01 0.39
TCE - max 1.5 15 350 30 10.001] 70 10950 | 3.1E-4 0.006 0.05
1.2-DCE - may§ 0 65 15 350 30 10001 70 10950 | 1 3E-4 0.00286 0.05
Subtotals Average 0.14
RME 0.49

PCE - Tetrachioroethylene
TCE - Trichloroethylene
1,2-DCE - c1s-1.2-dichloroethylene
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Risk = SFo x (Intake trom mgestion ol watery + SFia (Intake trom mhalaton of volatites m water)

=SFoxCx IRwWxEFxED  + SFixCxKxIRax EFxED
BW x AT x 365 days/yr BW x AT x 365 days/yr

=£l:_.\ ED x C » |(SF,» IR,) + (SF, x K x IR )|
BW x AT x 365 days/yr

Where

SF, = Oral cancer slope factor ('mg/kg-duy)'1 ED = Exposure duration (years)

SF, = Inhalation cancer slope tactor (mg/kg-duy)'l BW = Adult body weight (kg)

C = Chemical concentration m water (mg/L) AT = Averaging ume (years)

IR, = Daily water ingestion rate (L/day) K = Volatihization factor (unttless)

EF = Exposure frequency (days/ycar) IR, = Indoor mhalation rate (m3/d;|y)
RMIE Scenario
Well CoPrC C C EF ED | IR, | IR, SF, SF, K BW | AT Risk | Total Risk

uy/l. mg/l. days/yr ) m¥day | [/day | (mpkg-day)-1 (mg/kg-day )-1 hy yr |ly Well

Elk 1,2-Lichloroethane (.3} 3E-04 350 30 15 2 0.091 {0805 0.5 700 70 I 4E-6
Elk Bensene 041 4E-04 350 30 15 2 0029 0029 05 00 70 6 SE-7
Elk Tetrachloroethene 321 0032 350 30 15 2 0052 (000203 05 01 701 22E-5 2 4k-5
MW-1 [,2-Dibromoethanc 02| 2E-04 350 300 15 2 85 077 os| ol 0] 2vEA| T
MW-1 1,2-Dichloropropane 0 2] 2E-04 350 30 15 2 0 068 (068 05 70 70 7 6E-7
MW-1 Bensene 0 4] 4E-(4 350 30 15 2 0.029 0029 05 01 70 O ST
MW-1 Tetrachlorocthene 3401 034 350 30 15 2 0052 000203 05 701 70 24E-4 45E-4
MW-2  [1.2-Dibromocthane 0.2] 2E-04 3501 30f 15 2 85 077] os| | 0] 2IEd]
MWw-2 Chlarotonn 0 1] 1E-(4 350 30 15 2 0.0061 0 0805 05 701 70 36E-7
MW-2 Tetrachloroethicne 1708] 0172 350 30 15 2 0.052 000203 0.5 701 70 [ 2E-4 33L-4
MWw-3 1,2-Dibromoethane 8] 0008 350 30 15 2 85 0.77 0.5 701 70 8 3E-3
MW-3 1,2-Dichloropropane 6] 0006 350 30 15 2 0068 0068 05 7010 70 23E-5
MW-3 Chloiolorm 0 5] 5E-04 350 30 15 2 0.0061 (.0805 0.5 701 70 1 8E-6
MW-3 Tetrachloroetlicne 4200 42 350 30 15 2 0052 000203 0.5 700 70 29E-3
Mw-3 Trichloroethene 341 0034 350 30 15 2 0011 0.006 0.5 701 70 1.3E-5 1.1E-2
MWw-4 1,2-Dibroinocthane 0.4] 4E-04 350 30 15 2 85 0.77 0.5 701 70 4.1E-4
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Well corc C C EF Eb | IR, | IR, SFK, SF, K | BW | AT Risk | Total Risk
ug/l. mg/l. days/yr yrs m3d/day | I/day | (mg/kg-day)-i (nwkg-day)-1 kg yr hl’ Well

MW-4 1,2-Dichloropropane 0.2| 2E-04 3500 30 15 2 0.068 0.068] 05 701 70 7.6E-7

MW-4 Chloroform 11 0001 3500 30 15 2 00061 008050 05 701 70 3.6E-6

MW-4 Tetrachlorocthene 2800 28 3500 30 15 2 0.052 0.00203} 0.5 701 70 2 0E-3

MW-4 Trichloroethene 31 0003 350 30 15 2 0011 0.006] 05 701 70 12E-6 24E-3

MW-5 [,2-Dibromoethanc 04| 4E-04 350 30 15 2 85 0770 05l 70l 70| 4.1E-4

MW-5 1.2-Dichloropropane 02 2E-04 35() 30 15 2 0068 0068l 05 01 70 7G6E-7

MW-5 Chlorolorm 0.3 3E-04 3500 30 I5 2 00061 00805 05 700 70 ! 1E-6

MW-5 Tetrachlorocthene 17300 173 3500 30 15 2 0052 000203 05 201 70 1 2E-2

MW-5 Trichloroethene 31 0003 350l 30l 15 2 0011 0.006] 0.5 700 70 [ 2E-6 I 3k-2

MW-6 Tetrachloroethene 44| 0.044 350 30 15 2 0.052 000203 05 70170 31E-S 31E-5

MW-7 Chlorofornn 16| 0.002 3500 30l 15 2 0.0061 00805 05 701 70 5 8E-6

MW-7 Tetrachlorocthene 42| 0004 3500 30l 15 2 0052 000203 05 701 70 29E-6 8 TE-6

MW-8 Tetrachloroethene 740000 74 350 30 15 2 0052 000203 05 700 70! 52E-2 S

MW-8 Toluene 13200 132 350 30 15 2 NA Nal 05 | 0.1

MW-9 Tetrachloroethene 40 004 350 30 15 2 0052 000203 05 701 70 28E-5 2 8E-5

Average Scenario

Well CoPC C C EF ED | IR, | IR, SF, SF, K | BW | AT Risk | Total Risk
ug/1 my/l, daysir ws | m¥day | Lday | (mgkg-day -1 | (mg/hg-day)-1 he W hy Well

EIK 1.2-Dichlorocthane 0.3] 3E-(4 350 9 5] 14 0091 00805 05 700 70 397

Elk Bensene 04| 4B-04 350) 9 150 14 0029 000 os 701 70 I SE-7

Elk Tetrachlotoethene 321 0032 35() 9 15 14 0052 0on203]  0s 701 70 5 0E-6 5560

MW-1 1.2-Dibromocthanc 02| 2E-04 350 gf 15l 14 85 0771 os| ol 0 44Es|

MW-1 1,2-Dichloropropane 02| 2E-04 350 9 15| 14 0 068 0068 05 701 70 2 1E-7

MW-1 Bensene 0 4] 4E-04 350 9 15| 14 0029 0029 0.5 701 70 [ SE-7

MW-1 Tetrachlorocthene 340] 034 350 Y 15] 14 0052 000203} 05 700 70 53E-5 9 7E-5

MW-2 I,2-Dibromoethane 02| 2E-04 35() 9 15| 14 85 077 05 00 70| qaes|

MW-2 Chlorotorm 01| 1E-04 350 ) 15] 14 00061 00805 05 700 70 I 1E-7

MW-2 Tetrachloroethene 171 8] 0172 350 Y 15 14 0052 000203 05 700 70 2 7E-5 7 1E-3

MW-3 [.2-Dibromoethanc 8| 0.008 350) 9] 15| 14 85 0771 os| 70| 70 1 8E-3 o

MW-3 1.2-Dichloropropanc 6f 0006 350 9 15 14 0068 0068 0.5 701 70 64E-6
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Average Scenario (Cont.)

Page 30t 3

Well copc C C Ik ED IR, | IR, SF, SF, K BW | AT Risk Total Risk
ug/l. | mg/l. days/yi yiv | m¥day | Tday | (mgkg-day)-1 | (ng/kg-day)-1 kp yi hy Well

MW-3 Chlorolorm 0.5| 5E-04 350 9 15 14 0.0061 (0 0805 0.5 70 70 S4E-7

MW-3 Tetrachlorocthene 4200 42 350 Y 15 14 (052 000203 03 70 70 65E-4

MW-3 Trichloroethene 341 0034 350 9 15 14 0011 0006 05 70 70 36E-6 243

MW-4  [1,2-Dibromocthane 0 4] 3E-04 30l v 5] 14 8s| 0771 os| 7ol 70l ®8ES|

MW-4 1.2-chloropropane 02 2E-04 350 9 15 14 0.068 0 068 (5 70 70 2117

MW-4 Chloroform I} 000l 350 9 15 14 00061 00805 05 70 70 1 1E-6

MW-4 Tetrachlorocthene 2800 R 350 Y I5 14 0052 (00203 05 70 70 4 3E-4

MW-4 Trichloroethene 31 ool 350 Y 15 14 001} (006 05 70 70 32E-7 4 414

MW-5  |1.2-Dibromocthane 0 4| 4E-(4 350 9 15 14 RS D RE R ) G T

MW.-5 1.2-Dichloropropane 0 2] 2E-04 350 Y 15 14 0 068 0068 05 70 70 21E-7

MW-5 Chioiolorm 031 3E-04 350 9 15 14 00061 00805 03 70 70 32E-7

MW-5 Tetrachloroethene 173001 173 350 Y 15 14 0052 000203 05 70 70 27E-3

MW-5 Trnchloroethene 31 0003 330 Y 15 14 0011 0006 035 70 70 32E-7 28k-3

MW-6  [Terachlorocthene CoHtoony 30l 9 150 14 002 o203l osl ol 70l 68E6|l 31ESS

MW-7  [Chiowotorn 16| 0002 350) of 15| 14 oooet|”  oogos| osp ol 70l TRl T

MW7 Tetrachlorocthene 421 0004 330 Y 15 14 00352 (100203 03 70 70 6 5E-7 2 k-0

MW-8  |Tetrachloroethene | 74000] 74— 350 9 15| 14 o052 " oo0203] 0S| o[ 707 T1E-2 -

MW-8  [Toluene 13200] 132 350) A E NA NA[  os] 70l ol < e

MW-9  [Tetrchlorocthene | 40| o004l 350 v 15] 14 0052 000203] 03 700 70 6216l 62E-G

Baold - Monitorme well contaming the greatest RME or average scenanio risk
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Rink =EF s EDx Cx [(1/RID, x IR) + (1/RID, x K x IR )]
BW x AT x 365 days/yr

Where:

RID, = Oral reference dose (mg/hg-day) ED = Exposure duration (ycars)

RID, = Inhalation reference dosc mg/kg-day BW = Adult body weight (kg)

C = Chemical concentration m witer (mg/L) AT = Avcraging time (years)

IR = Daily water ngesuon rate (L/day) K = Volatilization factor (unitless)

EF = Exposure frequency (days/ycar) IR, = Indooranhalaton rale (m3/duy)
RMIC Scenario
Well corc C C EF ED | IR, | IR, RiD, RiID, K BW | AT | Hazard Hazard
. ug/l. mp/l dayv/yi N mdday | 1/day me/kg-day mg/hge-day L yr Quuoticnt Inden
Eik 1.2-Dichlorocthane 0.3 3E-04 350 30 15 2 0.00286 0.00286 03 70f 70 3YE-3
Elk Bensene 0 4] 4E-04 350 30 15 2 000171 000171 05 701 706G | 352
Elk Tetrachlotoethene 321 0032 350 30 15 2 (ol 001 05 70 70 I 8E-] 20k-1
MW-1 | 2-Dibromocthane 02| 2604 500 30 s 2l 00000521 ooooos2)os| 7ol 7ol 2Rl
MW-1 1.2-Dichloropropane 02] 2E-04 350 30 15 2 0000114 0000114 05 01 70 9 5k-2
MW-1 Beusene 041 4E-04 330 30 15 2 000171 000171 05 701 70 | 32
MW-1 Tetrachloroethene 401 03 350 30 15 2 001 001 05 701 70 1 VE+( 2240
MW-2 .2-Dibromoethanc 02| 2E-04 3500 301 1S 2l oo000s2]  ooooos2f osp 70l 70l 270Ed o
MW-2 Chlorotorm 01 1E-04 350 30 15 2 00l 001 05 701 70 56E-4
MW-2 Tetrachlorocthene 171 %) 0172 350 30 15 2 00l 00l 05 70 70 Y 6E-1 1 2L +0
MW-3  [1.2-Dibromoethane 8] 0008 50 30p 15 2l oo000s2]  ooooos2| osp o 70f 0] 8 6E+0 ]
MW-3 1,2-Dichloropropane 6] 0006 350 30 15 2 0.0001 14 0000114 05 701 70 2 YE+()
MW-3 Chlorolorm (5] SE-04 350 30 15 2 00l 001 05 701 70 2 8E-3
MW-3 Tetrachlorocthene 4200 4.2 350 30 15 2 001 001 0.5 70 70 2 3E+1
MWw-3 Trichlorocthene 34 1034 350 30 15 2 0006 0.006 05 701 70 32E-1 3 S5E+]
MWw-4 1,2-Dibromocthane 0 41 4E-04 350 30 15 2 0000052 (.000052 05 701 70 4 3E-1
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Ingestion and Inhalation of Noncarcinogenic Volatiles in Groundwater

RM I Seenario (Cont.)

Well Ccorc C C EF ED IR, | IR, RD, RID, K BW | AT | Hazard Hazard
ug/l, mg/l. days/yr yrs | m3/day| 1/day mg/kg-day mg/kg-day hg yr Quotient Index

MW-4 1,2-Dichloropropane 0 2] 2E-04 350 30 15 2 0.000114 0.0001 14 (0.5 701 70 Y 8E-2

MW-4 Chlorolorm 11 0001 350 30 15 2 001 001 05 70 70 56E-3

MW-4 Tetrachiorocthene 2800 28 350 30 15 2 00l 00l 0.5 70 70 | 6E+1

MW-4 Trichloroethene 31 0003 350 30 15 2 0.006] 0006f 05 70 70 2 8E-2 | 6E+1

MW-5 [,2-Dibiomocthane 04| 4E-04 3500 30 15 2| 0000052 ooonos2[ os| 70| 70l 43E0 o

MW-5 1.2-Dichloropropane 02| 2E-04 350 30 15 2 0000114 0.000114 05 70 70 ) KE-2

MW-5 Chlorotorm 0 3] 3E-04 350 30 15 2 (01 001 05 70 70 17E-3

MW-5 Tetrachlorocthene 173001 173 350 30 15 2 00l 00l 05 70 70 Y 6E+1

MW-5 Trichloroethene 31 0003 350 30 15 2 0006 0006 05 7(1 70 2 8E-2 9 TE+I

MW-6 Tetrachloroethene 44[ 0044 350 301 15 2 0.01 0.01 05 70 70 25E-11 25E-1

MW-7 Chlorolorm 1 6] 0002 350 30 15 2 00l (01 05 70 70 S YE-3

MW-7 Tetrachlorocthene 421 0004 350 30 15 2 0] 00l 05 70 70 213E-2 3282

MW-§ Tetrachloroethene 74000 74 3500 30 15 2 oor| oot] os| 70f 70 daes2l

MW-8 Toluene 132001 132 350 30 15 2 02 0114} 05 ao0p 70 5 9E+0 420542

MW-9  [Tetrachiorocthiene ol ool T 3508 300 sl 2 T ol T oot os) T ol 70l e2Ea| 0 20k

Average Scenario

Well cora C C El LD IR, | IR, RID, RiD, K BW | AT | Hazard Hazard
ug/l. my/l. days/ar ¥ m¥/day | 1/day me/Kg-day me/ke-day hy 3 Quotient Inden

Elk 1,2-Dichloroethane 03] 3E-04 350 Y 15 1.4 000286 0.00236 0.5 70 70 | 6GE-3

Elk Benzene O 4] 4E-04 350 Y 15 14 000171 000171 0.5 70 70 37E-3

Elk Tetrachlorocthene 321 0032 350 9 15 14 00l 0ol 05 70 70 S0E-2 55k-2

MW-1 [,2-Dibromoethane 0.2} 2E-04 350 of 15]  14] 0000052 0000052l os| 70 70 60E-2 o

MW-1 1.2-Dichloropropanc 0 2] 2E-04 350 Y 15 14 000114 0000114 05 70 70 2 8E-2

MW-1 Bensene 0 4] 4E-04 350 Y 15 1.4 000171 000171 05 70 70 JT7E-3

MW-1 Tetrachloroethene 3400 034 350 9 15 1.4 00l 001 05 70 70 5 3E-1 0201

MW-2 ,2-Dibromocthane 02] 2E-04 350) of 15| 14l 0000052 o0000s2] 05| 70 701 e0E2[ )

MWw-2 Chlorolorm 0 1] 1E-04 350 Y 15 14 001 0.01 05 70 70 1 6E-4

MW-2 Tetrachloroethene 171.8] 0172 350 9 15 1.4 0.01 001 0.5 70 70 2 7E-1 33E-I

MW-3 1,2-Dibromoethane 8] 0.008 350 9 15 14 0.000052 0.000052 0.5 70) 70 2 AE+0

MW-3 1,2-Dichloropropane 6] 0006 350 Y 15 1.4 0.000114 0000114) 0.5 701 70 8 3E-1
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Average Scenario (Cont.)
Well corc C C EF ED [ IR, | IR, RID, RfD, K | BW | AT | Hazard Hazard
ug/L. mg/l. days/yr yrs md/day] [/day my/kg-day mg/kp-day kg yr Index Index
MW-3 Chlorolorm 0.5[ 5E-04 35() 9 15 14 001 ootl 05 701 70 7.8E-4
MW-3 Tetrachlorocthene 4200 42 350 9 15 14 001 001 0.5 70 70 6 6E+()
MW-3 Trichlorocthene 34| 0034 350) 9 15 14 0.006 0006l 05 701 70 8 9E-2 9 YE+0)
MW-4 1,2-Dibromocthanc 04| 4E-04 350 9 15| 1.4 0.000052 0000052f 05 701 70 [2B-1 )
MW-4 1,2-Dichloropropane 02| 2E-04 35() 9 15 14 0000114 0000114} 05 700 70 2 8E-2
MW-4 Chlorolorm 1] voo 350) 9 15] 14 001 oot] 05 701 70 1 6E-3
MW-4 Tetrachlorocthene 2000 2% 350 9 15l 14 001 ootl 05 700 700 44E+0
MW-4 Trichloroethene 3 0003 350) Y 15| 14 0 006 0006l 05 701 70 7 8E-3 1 5E+0
MW-5 1,2-Dibromoethane 04| 4E-04 350 9 15l 14l 0000052 0000052} 05 701 70 [ 2E-1
MW-5 1.2-Dichloropropane 02} 2E-(4 350 Y 15 14 0000114 0000114 05 701 70 28E-2
MW-5 Chlorotonn (3] 3E-04 3350 Y 15 14 00l 001 05 70 70 4 7E-4
MW-5 Tetrachlorocthene 173001 173 350 Y I5 1.4 00l 001 0.5 70 70 276+
MW-5 Trichloroethene 31 o3 350 9 15] 14 0 006 0ooel 05 700 70 7 8E-3 2 76+
MW-6  [Tetrachlorocthene 44] 0044 350 ol 15| 14 001 oorl o3| 0l 70f 69E2f T uE2
MW-7 Chlorolorm 1.6 0002 500 9 15| 14 001 I E o 70l 2sE3 T T
MW.-7 - Tetrachloroethene 421 0004 ﬁ() 9 I§ 14 ()(}_! 001 (V5 70 70 G OE-3 9 fl:-3
MW-3 Tetrachloroethene 74000} 74 350) ol Tus| 14 001 ooil os ol of 12Es2l T T
MW-8  |Toluenc 13200f 132 3500 ol 15| 14 02 o1d)os] 0] 70l T 17E+0 12142
MW-9 Tetrachlorocthene 40| 004 350l o Is| 14 001 coorl oS 0] 70 0362 6362

Bold - Wil contaming the highest RME and average scenano luzard index.
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4. TOXICITY ASSESSMENT

The purpose of this toxicity assessment 1s to compile toxicity data for the Modesto site
COPCs and estimate the relationship between the extent of exposure to a contammant (i e.. the
dose level) and the likelihood or sevenity of adverse etfects. This dose-response relationship
provides the basis for deriving the toxicity values (i e.. SFs and RfDs) used in the baseline risk
assessment. Toxicity values for each COPC are presented in Section 4 1, and uncertainties in

the toxicity assessment process are discussed i Section 4.2.

4.1 TOXICITY VALUES

Toxicity values were compiled to estimate the relationship between the extent of
exposure to a contaminant and the potential increased likelthood or severity of adverse effects.
The methods for deriving toxicity criteria and estimating potential adverse effects are presented
below. The toxicitv values tor the COPCs evaluated 1n this baseline risk assessment are
presented at the end of this section.

The following EPA sources were used to obtain toxicity values:

® Integrated Risk Information Svstem (IRIS) computer database (EPA

1997) IRIS 1s the preferred source ot information because this data-

base contains the most recent toxicity values that have been reviewed
extensively by EPA. and

e Health Effects Asséssment Summary Table (HEAST. EPA 1995) This
table was consulted if a toxicity value was unavailable on IRIS (EPA
1997). EPA’s National Center for Environmental Assessment (NCEA)
compiled these values for use n risk assessments Toxicity values
presented in HEAST are not reviewed as rigorously as those presented
in [RIS.

4-1 72586073
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4.1.1 Categorization of Chemicals as Carcinogens or Noncarcinogens

Carcinogenic and noncarcinogenic health effects were evaluated quantitatively 1n this
baseline risk assessment. The endpoints for these two tvpes of effects are assessed differently
because the mechanisms by which chemicals cause cancer are assumed to be fundamentally
different from the processes by which noncarcinogenic effects are caused. The principal
difference reflects the assumption that noncarcinogenic eftects are assumed to exhibit a
threshold dose below which no adverse effects occur. whereas no such threshold has been
proven to exist for carcinogenic effects.

As used here the term carcinogen retfers to anyv chemical for which there 1s sutficient
evidence that exposure may result in continuing uncontrolled cell division (i.e., cancer) in
humans or animals. Conversely, the term noncarcinogen refers to any chemical for which the
carcinogenic evidence is negative or insufficient. These definitions are under constant review
by EPA and are subject to change as new information becomes available and the weight-of-
evidence is modified. Because exposure to some chemicals may result in carcinogenic and
noncarcinogenic effects. both endpoints associated with a COPC were evaluated quantitatively
in the baseline risk assessment.

The likelihood that an agent 1s a human carcinogen 1s evaluated using EPA’s weight-
of-evidence classification (EPA 1986) Data derived from human and animal studies are
reviewed and characterized as 1) sufficient. 2) limited. 3) inadequate. 4) no data. or 3)

evidence of no effect. The weight-of-evidence classifications are presented in Table 4-1

4.1.2 Assessment of Carcinogens

In contrast to noncarcinogenic effects (for which thresholds are thought to exist),
thresholds have not been demonstrated for carcinogenic effects. Consequently. federal
regulatory agencies (i.e., EPA. the Food and Drug Administration. and the Occupationai Safety
and Health Administration) assume that any exposure to a carcimogen entails some finite risk
of cancer. However. depending on the potency of a specific carcinogen and the level of
exposure. such a risk could be extremely small.

Several mathematical models have been developed to estimate fow-dose carcinogenic

risks trom high-dose cancer bioassays. Consistent with current theories of carcinogenesis.

4-2 256073
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EPA selected the Iinearized multistage model to estimate toxicity values (EPA 1989b) In this
model. EPA uses the 95% UCL of the slope of the dose-response curve to estimate cancer
SFs. Using these procedures. the reguiatory agencies are uniikely to underestimate the actual
SFs (also known as carcinogenic potencv factors) for humans. SFs are expressed as risks per

mg/kg-day'l.

However, toxicity values for carcinogenic effects sometimes are expressed in
terms of risk per unit concentration of the substance in the medium where human contact
occurs, Inhalation SFs may be derived from inhalation unit risks (expressed as micrograms
per cubic meter [pg/mS]'l) by assuming a bodyv weight of 70 kg and an inhalation rate of

20 cubic meters per day (m3/day) Oral SFs may be derived from drinking water unit risks by
assuming a 70-kg body weight and a water ingestion rate of 2 liters per dav (L/day) Where
an absorption fraction of less than 1 0 was applied in deriving the unit risk. an additional
conversion factor 1s necessary so that the SF will be based on an administered dose. The

standard duration assumption for SFs is continuous lifetime exposure. Hence. when no

absorption adjustment is required:

Inhalation Slope Factor = Air Unit Risk (ne/my"! < 70 ke x 10° ne/me
(mgikg-day)! 20 m~/day

Oral Slope Factor = Water Unit Risk (/L) - 70 kg x 10° ug/me
(mg/kg-day)"! 2 L/day

Oral and inhalation SFs for the COPCs identified at the Modesto site are presented
Table 4-2. EPA’s weight-of-evidence classification for the chemical and the type of cancer

that may be associated with exposure to the chemical also are included in Table 4-2.

4.1.3 Assessment of Noncarcinogens

The potential for adverse health effects associated with noncarcinogens (e g.. organ
damage, immunological effects. birth defects. and skin irritation) usually 1s assessed by
comparing the estimated average daily intake (i.e.. exposure dose) to an RfD. EPA develops

the RfD by identifving the no-observed-adverse-effect level (NOAEL) or lowest-observed-

4.3 256073
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adverse-effect level (LOAEL) in the scientific hiterature. NOAELs and LOAELSs may be
derived from erther human epidemiological studies or animal studies: however. because human
data often are lacking, they usually are derived from laboratory animal studies in which
relatively high doses are administered. Uncertainty factors (UFs) then are applied to the
NOAELs and LOAELs to compensate for the data limitations inherent in the experiments. 1n
addition to uncertainties associated with extrapolating high-dose animal data to the relatively
low-dose environmental exposure situation in humans. UFs are applied to NOAELSs and
LOAELs as follows (EPA 1989b):

¢ A UF of 10 1s used to account for variation in the general population.

This factor is intended to protect sensitive subpopulations (1.e.. the
elderly and children);

¢ A UF of 10 is used when extrapolating from animals to humans.
This factor is intended to account for the interspecies varnability
between humans and other mammals:

o A UF of 10 is used when a NOAEL is derived from a subchronic.
rather than a chronic. study; and

* A UF of 10 is used when a LOAEL is used instead of a NOAEL.
This factor 1s intended to account for the uncertainty associated with
extrapolating from LOAELs to NOAELs.

In addition to the UFs listed above. a modifving factor (MF) is applied:

* An MF ranging from 0 to [0 is included to reflect a qualitative

professional assessment of additional uncertainties in the critical study
and in the entire database. The default value for the MF is |.

To calculate the RfD, the appropriate NOAEL (or the LOAEL if a suitable NOAEL
unavailable) is divided by the product of all of the applicable UFs and the MF:

RfD = NOAEL or LOAELAUF x UF,... x MF)

Oral RfDs typically are expressed in mg/kg-day. The RfD is an estimate (with

uncertainty spanning perhaps an order of magnitude) of the daily intake to humans (including
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sensitive subgroups) that should not result 1n an appreciable risk of deleterious effects. EPA
assigns a qualitative level of confidence (1 e.. low. medium. or high) to the study used to
derive the toxicity value, database. and RfD. The relative degree of uncertainty associated
with the RfDs and the level of confidence that EPA assigns to the data and the toxicity value
are considered when evaluating the quantitative resulits of the risk assessment.

RfDs are developed for specific exposure routes (i e.. oral. dermal. and inhalation).
EPA frequently provides noncancer toxicity criteria for inhalation exposure as reference
concentrations (RfCs) rather than RfDs. RfCs are derived using the same principles as those
for oral RfDs. However. the analysis of inhalation exposures 1s more complex because of the
dynamics of the respiratorv system and its diversity across species and because of differences
in the physicochemical properues of contaminants (EPA 1989b) RfCs are expressed as a
concentration in air (in milligrams per cubic meter [mg/m3]) for contmuous. 24-hour-per-day
exposure. However. for risk assessment purposes. the RfC must be converted to a correspond-
ing inhalation RfD (RfD;). A human adult body weight of 70 kg and an inhalation rate of 20

m3/day are used to convert an RfC to an RfD:
RfD, (mg/kg-day) = RFC (mg/m?) « 20 (m>/day) x 1/(70 [kel)

RfDs and RfCs may be derived for chronic and subchronic exposures: EPA defines
chronic as 7 years or longer and subchronic as 2 weeks to 7 vears (EPA 1989b). In this
baseline risk assessment. chronic RfDs were employed to evaluate all potential noncancer
health effects.

RfDs are used as reference points for assessing the likelihood that potential adverse
health effects would be associated with site-related exposures Usually, adverse health effects
are unlikely to be associated with exposures that are less than the RfD: the likehhood of
adverse health effects in a human population increases as the predicted exposures exceed the
RfD. However. 1t is impossible to state definitively that all exposures below the RfD are
acceptable (risk-free) and that all exposures above the RfD are unacceptable (causing adverse
effects).

RfDs for the COPCs identified at the Modesto site are presented tn Table 4-3  Other

entries n the table include.

425 756073
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® Confidence level—The degree of confidence that should be placed in
the RfD value;

e Critical effect—The effect or target organ affected by the smallest
dose of the chemical that produces any adverse effect and serves as
the basis for the RfD.

® RfD source—The reference for the RfD: and

* RfD basis—The route through which the chemical was administered.
or the medium of exposure 1n the study(ies) that served as the basis
for the RfD.

4.2 ROUTE-TO-ROUTE EXTRAPOLATION OF REFERENCE DOSES AND
SLOPE FACTORS ORAL-TO-INHALATION EXTRAPOLATION
Oral RfDs and SFs also may be used to derive inhalation toxicity values If inhalation
route RfDs and SFs are unavailable for organic COPCs. However. it is inappropriate to
perform oral-to-inhalation extrapolation of toxicity values if the critical effects for either route
are at the point of contact (as is the case for most metals). For this baseline risk assessment.

oral RfDs and SFs were used as inhalation RfDs and SFs, respectively for organic COPCs.
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Table 4-1

WEIGHT-OF-EVIDENCE CLASSIFICATIONS FOR
CHEMICAL CARCINOGENICITY
MODESTO GROUNDWATER CONTAMINATION SITE

MODESTO. CALIFORNIA
Group Descrption

A Human Carcinogen
B Probable Human Carcinogen

Bl Limuted human data are available

B2 Sufficient evidence 1n animals or no evidence 1n humans
C Possible Human Carcinogen
D Not Classifiable
E Evidence of Noncarcinogenicitv for Humans

Source United States Environmental Protection Agency (1986)
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Table 4-2
TOXICITY VALUES FOR POTENTIAL CARCINOGENIC EFFECTS
BASELINE HUMAN HEALTH RISK ASSESSMENT
MODESTO GROUNDWATER CONTAMINATION SITIE
MODESTO, CALIFORNIA
Slope
Carcinogenicity Factor Target Exposure
Chemical Classification Route (mg/kg-day) Organ Tumor Type Species Route Source
Benzene A Oral 0029 Blood Leukemia Human Inhalanion IRIS
Inhalation 0029 Blood Lcukemia Human Inhalation IRIS
Chlorotorm B2 Oral 000061 Kidney All Rat/Oshorne- Dunking water | RIS
Mendel, male
Inhalation 0 0805" Liver Hepatocellular Mouse/ Oral. gavage IRIS
Car C1Noma B6C3E1, lemale
I 2-Dibromoethane B2 Onal 85 Forestomach Squamous cell Ra/Osborne- Gavage IRIS
CAICHIONG Mendel, male
Inhalation 0 77h Nasal Cavity Adcnoma, adenocar- Rat/Fisher 344, Inhalation RIS
cmonl, papitlary male
adenoma, squdamous
cell carcimoma and/ol
papuloma
1.2-Dichloroethane B2 Oral 0091 - Hemangiosarcoma Rat/Osborne- Gavage IRIS
Mendel, male
Inhalation 0 0805° -- Hemangiosaicoma Ral/Osbaorne- Gavage IRIS
Mendel, male
1,2-Dichloropropane Oral () 068 -- -- -- -- HEAST
Inhalation 0 068 -- -- -- -- Ol SF
Tetrachloroethene Oral 0052 -- -- -- -- NCEA
Inhalation 000203 -- -- -- -- NCEA

Key at end of table
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Table 4-2

TOXICITY YALUES FOR POTENTIAL CARCINOGENIC EFFECTS
BASELINE HUMAN HEALTH RISK ASSESSMENT
MODESTO GROUNDWATER CONTAMINATION SITE
MODESTO, CALIFORNIA

Slope
Carcinogenicity Factor Target Exposure
Chenical Classification Route (mg/kg-day) Organ Tumor Type Species Route Source
Trichlorocthene Oral 0011 -~ -- -- --
[nhalation 0006 -- -- -- -- NCIE:A

da - Inhalanon slope Lactor based on the umt risk ot 2 3E-05 ug/m3
b - Inhalation slope tactor based on the unit nsk of 2 2E-04 ug/m3
¢ - Inhalation slope factor based on the unit nisk of 2 5E-05 ug/m3

Key
EPA = United States Environmental Protechon Agency
HI:AST = Health Etfects Assessment Summary Table
IRIS = [Integrated Risk Information System
mig/lkg = Milligrams per kilogram
NCEA = National Center for Environmental Assessment
-- = Not determined
Oral SE = Dertved tiom oral slope laclor
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Table 4-3
TOXICITY VALUES FOR POTENTIAL NONCARCINOGENIC EFFECTS
BASELINE HUMAN HEALTH RISK ASSESSMENT
MODESTO GROUNDWATER CONTAMINATION SITE
MODESTO, CALIFORNIA
R Uncertainty Modifying Confidence Target Critical
Chenucal Route (mg/kg-day) Factor Factor Level Organ Effect Source

Benzene Oral -- - -- -- -~ --

Inhalation 000171 -- -- -- - -- NCEA
Chloroform Oral 001 1,000 | Medium Faver Fatty cyst lormauon IRIS

Inhalation -- -
1.2-Dtbromoethane Oral -- - --

Inhalation 0 000052 1.000 1 - Sperm efiects m humans HEAST
1.2-Dichloroethane Oral -

Inhalation 0002806 -- -- - NCEA
as-1.2-Dichloroethene Oral 00l 3 000 | Blood Decreased hematocat HEAST

Inhalation -- -
1.2-Dichloropropane Oral - - -- -- -

Inhalation 0 0001t 14h 300 1 Medium Nasal micosa Hyperplasia IRIS
Tetrachloroethene Oral 0o 1.000 1 Medium Hepatotoaranty, weght IRTS

gain

Inhatation -- -

Toluene Oral 02 1.000 1 Medium Kidney. liver Alternations n organ IRIS
weighl
Inhalation 0114° 3000 1 Medium Central nervous Neurological effects IRIS
system

Trichlorocthene Oral 0 006 - -- - - NCEA

Inhalauon 0 006 -- -- -- - -- Oral RtD
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d - Derived from the reference concentration of 2E-04 mg/m3

b - Derived from the reference concentration of 4E-03 mg/m3
¢ - Dertved from the reference concentration of 0 4 mg/m3
Key
-- = Not avmlable
ECAO = Environmental Criteria and Assessment Office
EPA = United States Environmental Protection Agency
HEAST = Health Etfects Assessment Summay Table

IRIS Integrated Risk Information System
mg/kg = Milhigrams per kilogram
ND = Not determined
NCEA = National Center for Environmental Assessment
Oral RID = Denved Irom chronic onal reference dose
RID = Reference dose
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5. RISK CHARACTERIZATION

This section presents the estimates of the magnitude of potential adverse health effects
under various conditions defined in the exposure assessment. The risk characterization
integrates all of the information developed during the exposure and toxicity assessments to

characterize the potential heaith effects by the different exposure pathways.

5.1 HEALTH IMPACT RISK CALCULATIONS
5.1.1 Carcinogenic Risk

According to EPA (1989b) guidance. carcinogenic risk is the chance of developing
cancer due to exposure to a carcinogen: it does not imply death due to cancer. An example of
a 1 x 107 incidental cancer risk is illustrated below On average. one in everv four Amert-
cans will develop some form of cancer such as skin cancer from ultraviolet light or lung
cancer from smoking at some time during his or her Iifetime. This 1s equivalent to 250.000
cases of cancer for every 1.000.000 people. Thus. a one 1n 1.000.000 (or 1| x 10'6) incremen-
tal cancer risk corresponds to 250.001 cases of cancer for 1.000.000 people The one
theoretical extra case results from the calculated chemical exposure.

The potential risks associated with the various exposure pathways are estimated as the

probability of excess cancer using the equation:

Risk = SF x D,

where:
risk; = the risk associated with pathway 1
SF = cancer slope factor (kg-day/mg)
D, = dose from pathways 1. (mg/kg-d)

5-1 ZS6073



Case 1:07-cv-00491-LJO -MJS Document 469-1 Filed 01/28/11 Page 174 of 190

Modesto RI
Section 3

Revision |
July 1997

The potential cumulative health risks associated with exposure via multiple exposure

pathways is determined by summing the risks across all exposure pathways:

-
. par
Cancer Risk = z risk,

The cumulative risk for all pathwavs (1) indicates the excess lifetime probability of cancer that
may occur through exposure to the COPCs. Equations. exposure parameters. and dose/risk

calculations for calculating carcinogenic risk are given in Tables 3-1 through 3-4.

5.1.2 Noncarcinogenic Health Impacts

Noncarcinogenic health impacts are evaluated separatelv from carcinogenic risks.
Unlike carcinogenic effects. noncarcinogenic effects are assumed to have a threshold dose
below which no adverse effect 1s observed. Health risks are therefore evaluated by comparing
the calculated daily dose to an EPA RfD. The RfD is calculated from the no adverse effect
does. which considers sensitive populations. after taking into account uncertainues and species
differences.

The noncarcinogenic health risk 1s expressed as the hazard quotient (HQ) which 1s

calculated as:

DI
HQ = R}‘—D
where
HOQ, = hazard quotient associated with pathway «
D, = chronic dose from pathway : (mg/kg-day)
R{D = reference dose (mg/kg-dayv)

5-2 256073
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An HQ greater than 1 0 suggests that exposure to a substance exceeds a generalized
level of concern.
Cumulative noncarcinogenic impacts for all relevant pathways of exposure (1) are

calculated as:

Hazard Index = % HQ

A hazard index of | or fess 1s generally recognized as the level where no adverse health
effects would be expected. Equations. exposure parameters. and risk calculations for

noncarcinogens are given in Tables 3-1 through 3-4.

5.2 UNCERTAINTIES

In most risk assessments. many assumptions must be made 1n estimating exposure and
chemical toxicity because of a lack of actual data. While such assumptions may not be
universally agreed upon. they should be based on sound scientific information and site-specific
conditions. and their rationale should be explicitly stated. Uncertainties in the risk assessment
process may cause the exposure levels to differ from the exposures that the populations might
actually experience. This section identifies these tactors. discusses their potential effects on
exposure estimates. and presents an estimate of the degree of contidence in the risk assessment

results.

5.2.1 Estimated Exposure Media Concentrations

Samples collected during the RI were analyzed to characterize the nature and extent of
VOC contamination at the site. Accordingly. sampling locations were selected in a biased or
directed manner. As a result, most samples were collected where the highest VOC concentra-
tions were likely to be found. Such sampling provides considerable information about the site.
but the results are not statistically representative of the entire study area and tend to overesti-

mate average and RME concentrations. In some cases. because of data limuations. the

-3 756073
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maximum COPC concentration detected was used to estimate the source concentration (Section
3.3.1), which results in overestimating risk.

In order to estimate vapor transport. air transport modeling uses many conservative
assumptions as discussed in Appendix A The Farmers Model. for example. ignores attenua-
tion factors, and. therefore, it is "likely that this model overpredicts the contaminate flux"
which results in a larger source concentration value and hence a greater degree of potentiai
risk (EPA 1992b).

Chemical degradation. partitioning between groundwater. soil. and air. absorption rates
in humans trom various routes of exposure. and other physical chemical properties are not
taken into account. nor are they well understood for the COPCs. By ignoring such factors.

potential risk tends to be overestimated.

5.2.2 Analyvtical Data Limitations

Two factors can be associated with the analytical data that marginally reduce the level
of confidence in the COPC concentrations First, J-quaiified data will not have the same level
of accuracy or precision as data meeting all of the standard quality assurance criteria. Second.
high analytical detection hmits could allow some chemicals to go undetected. which reduces
the level of contidence placed in the calculated upper limit ot the potential risk associated with

each environmental medium.

5.2.3 Exposure Estimate Calculations

The exposure parameters used in calculating the exposure estimates were obtamed
primanly from EPA guidance. These values are intentionally conservative and designed to err
on the side of overestimating exposure: theretore. there is considerable uncertainty regarding
the actual exposure that a receptor would expertence. A major source of uncertainty in the
quantitative aspect ot risk assessments ts the propagation of error  The calculation of risk 1s a
sequential process with assumptions in one calculation carried forward as assumptions in the
next calculation. As a result. the errors are compounded at each step in the assessment.

The RME ingestion of groundwater assumes that residents of all ages drink 2 liters of

groundwater almost every day. which mayv be an overestimate considering the increase in the

5-4 756073
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consumption of bottled water as well as other beverages over the last several vears. Further-
more. the future scenario assumes this same quantity of groundwater will be ingested at the
site and will come from new drinking water wells instailed at the hot spot 1dentified on site.

The amount of uncertainty in risk assessment cannot be easily quantitied. In order to
accomplish a standard statistical analysis of uncertainty. 1t 1s necessary to have a quantitative
estimate of the range of uncertainty i each variable and each source as well as information on
the underlying staustical distribution of each parameter. At that pont. a Monte Carlo

uncertainty anaivsis can be pertormed.

5.2.4 Uncertainties Related to Toxicity Assessment

For carcinogens, the conservative assumption 1s made that some finite risk is associat-
ed with exposure to a single molecule of a compound ("no dose threshold"). EPA slope
factors are generally based on linear high-to-low dose extrapolations. and detoxification
mechanisms. which significantly reduce the risk of cancer at low doses. are not considered.
Moreover. the EPA criteria used for the toxicity assessment and risk characterization steps are
inherently conservative. Because of the numerous data gaps involved at all levels. conserva-
uve assumptions are multiplied at various stages ot these calculations. in addition. chemicals
from the site may have synergistic or antagonistic interactions. which can increase of decrease
their toxicity. Finally. when the response from high-dose animal toxicity or epidemiological
studies are extrapolated to low doses in humans. an uncertainty factor of 10 or more 1s applied
to the no-observed-adverse-effect level (NOAEL) to estimate an acceptable dose tor humans.

Uncertainties tn the assessment of dermal exposure were noted in Section 3 2.1 Asa
result of these uncertainties, dermal contact with groundwater was not considered in this risk

assessment. These nclude (EPA 1992d):

i Oral reference doses and slope factors are used to evaluate
potential toxicity from the dermal route of exposure.

d Information to quanutatively evaluate potential toxicity at the
skin surface 1s unavatlable.

. For most chemicals. there are not data to quanufy the percent-
age absorbed through the skin.

5-5 756073
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o Permeability coefficients for water are based on estimated
model predictions.

5.3. SUMMARY OF HUMAN HEALTH RISKS

This risk assessment evaluated the human health risks associated with the VOCs in
groundwater and soil gas at the Modesto Groundwater Contamination Site. Two residential
exposure pathways, residential groundwater use and indoor air inhalation. were evaluated
under a future land use scenario using soil gas and groundwater data collected during the RI.
Currently, groundwater is not being used at the site. therefore. the current land use scenario
incorporates oniy the indoor air inhalation pathway. Both average and RME exposures were
calculated to assess carcinogenic and noncarcinogenic risks. In conducting this risk assess-
ment, conservative upper-bound exposure values developed by EPA were used to calculate the
"theoretical excess cancer risk." which is an estimation of the probability of developing cancer
over and above the normal background incidence of cancer. A number of assumptions were
made in the risk assessment that were intended to err on the side of health protection in order
to avoid underestimating the risk to the public. Moreover. the chemical concentrations used to
estimate the increased individual carcinogenic risk were based on continuous exposure over a
30-vear period. The actual probability of cancer 1s. therefore. likelv to be much lower than
these estimates and may even be zero

As shown n Table 3-1. the current carcinogenic risk estimates range from 9 x 107 to
9 x 10" while hazard indices range from 0.1 to 0 5. Under tuture land use conditions.
carcinogenic risk estimates range from 1| x 102 to 5 x 10" while hazard indices range from
[00 to 400. The groundwater ingestion and inhalation pathways contribute the largest risks.

EPA has adopted a policy that acceptable exposures to known or suspected carcino-
gens fall within an excess upper-bound lifetime cancer risk range of one on 10.000
(10'4) to one in a million (10'6) (EPA 1991a). The indoor air inhalation risks associated with
the current land use scenario calculated in this assessment are within acceptable risk levels.
The risks calculated for a future exposure scenario in which on-site. untreated groundwater at
the location of the most contaminated monitoring well (MW-8) 1s ingested are higher than the

currently acceptable standards (EPA 1991a).

5-6 256073
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For noncarcinogens. a hazard index of 1 or less is generally recognized as the level at
which no adverse health effects would be expected. For the current scenario. the RME and
average hazard indices are less than the benchmark of |; however. under future scenarios. both
the average and RME hazard indices exceed the benchmark by 2 orders of magnitude.

In summary. in this risk assessment. 1t was found that the current risk levels are
within acceptable EPA parameters. However. unacceptable risks were. predicted in a
hypothetical. future scenario in which an individual ingests untreated groundwater from the hot

spot on site.
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Table 5-1
SUMMARY OF ESTIMATED RISK VALUES
BASELINE HUMAN HEALTH RISK ASSESSMENT
MODESTO GROUNDWATER CONTAMINATION SITE
MODESTO, CALIFORNIA
Hazard Index Hazard Index Cancer Risk Cancer Risk

Pathway RME Average RME Average
Current Scenario:
Indoor Air: 0.5 01 9 x 10° 9 x 107
Inhalation of Soil Gas
Total Risk? 0.5 0.1 9 x 10°¢ 9 x 107
Future Scenario: Assumes residential use of groundwater from MW-8
Indoor Aur. 05 01 9 x 10° 9 x 107
Inhalacon of Soil Gas
Drinking Water- 400 100 5 x 10 1 x 107
Ingestion and Inhalation
Total Risk? 400 100 5x 107 1x 10

RME = Reasonable Maximum Exposure
Average = Average of typical exposure parameters

4 See Table 3-2.
b See Tables 3-3 and 3-4
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Appendix A
FARMERS MODEL

The Farmers Model can be used for calculating emissions from chemicals dissolved in
groundwater or 1n contaminated soil (EPA 1992b). [t assumes that the chemical concentration
in the soil does not decrease as the contaminant migrates upward (1.e.. no microbiological
degradation) and that the depth to the top of the pollutant source rematns constant.

The vapor phase contaminant diffuses through the soil at a rate dependent on the soil
porosity, pore space geometry, the chemical’s air diffusion coefficient. and the concentration
gradient between the source and point of exit from the soil. The effective diffusion coefficient

(D,) is calculated as:

where:
D, = vapor phase diffusion coetficient i arr (cm~/sec)
P, = ar filled soil porosity (unitless)
Pr = total soil porosity (unitless).

The flux 1s the quantity of the chemical that passes through a fixed unit of space in a

. . 2 .
certain amount of time. The steady-state flux. J (mg/cm~-sec), is calculated as:

A-]
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where:

C = chemical concentration in the vapor phase (mg/cm:‘)

= vapor phase concentration at the surface. assumed to be zero to
maximize flux value (mg/cm:‘)

L = the distance from the source to the surface (cm)

Because the model ignores all attenuating factors. 1t is likelv to overestimate the
contaminant flux (EPA 1992b). Because of the model’s simplicity however. 1t provides a
simple method to estimate the likelv maximum rate at which chemicals could be transporting

to a building. After calculating chemical flux. the indoor air concentration 1s estimated as.

indoor

Q

where
Cindoor = 'ndoor air concentration (mg/cm~)
E = contaminant infiltration rate (mg/sec)
Q = building ventlation rate (cm-/sec)

The contaminant infiltration rate. E. is approximated as.

E=Jx4dxF
where
J = steady-state flux (111g/cm2-sec)
A = area of the building floor (cmz)
F = fraction of floor though which soil gas can enter (unitless)

The building venulation rate (Q) 1s estimated as.

A-2
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_ACH x V
3600

where ACH is the number of air changes per hour (hr'l). V 1s the voiume of the building
(cms). and 3600 converts hours 1o seconds.

The value for the ACH (0.25) is consistent with the value used in the PRG table (EPA
1996) and the area and volume were consistent with the dimension of a 2.000 ft2 home. For
comparison, Mueller er al. reports that tvpical ACHs for single-family residences range from
05 to 1.5 with the ACHs for new or weatherized structures generally ranging from 0 5 to 0.8.
but possibly as low as 0.2 (EPA 1992b). Fracuional floor space values range from 0.00] for
slab floors 10 0.01 to 0.1 for the floors of average California houses (Grumund er a/ . cited
EPA 1992b). Consequently. the most conservative of these values. 0.1. was used in the

model.

A-3
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Table A-1 Page | of |
Flux Caiculations
i |
J= Co x Dy x P« CF1x CF2
| L x CF3 x Py’ ]
Where:
J = Contaminant tlux (g/cm2-s)
Cs; = Concentration n soil gas (ug/L)
D, = Diffusivity 1n air (cm2/s)
P, = Aur-filled so1l porosity (unidess)
CF1 = Conversion tactor (10° g/ug)
CF2 = Conversion factor (10~ L/cm )
L = Depth from ground surtace to samplmng point (ft)
CF3 = Conversion tactor (30.48 cm/tt)
Py = Total so1l porosity (unitess)
Phase RI{ Sample Analyvte C,, D, P,| L Py J
2 SG1-3 Tetrachloroethene 22.76] 72E-2 {03 3 045 1.6E-12
2 SG1-15 |Tetrachloroethene 38.63] 72E-2 |03 15 045 5.4E-13
2 SG6-3  |cis-1.2-Dichloroethene 2991 79E-2 |0.3 3 0.45 2.3E-13
2 SG6-3  |Trchloroethene 654 S1E-2 |03 3 0.45 5.2E-13
2 SG6-3  |Tetrachloroethene 10.35] 72E-2 |0.3 3 0.45 7 3E-13
2 SG6-15  |cis-1.2-Dichloroethene 153 79E-2 |03 15 045 24E-14
2 SG6-15 |Trichloroethene 763 S1E-2 |03 15 045 | 2E-13
2 SG6-15  |Tetrachlorocthene 10347 72E-2 (03 13 045 1.3E-12
2 SG11-15 |Tetrachloroethene 172.45) 72E-2 0.3 13 .45 2.4E-12
2 SG3-3 Tetrachloroethene 1898 7 2E-2 0.3 3 045 34E-12
2 SG3-15 | Tetrachioroethene 20694 72E-2 |03 15 0.45 2.9E-12
2 SG3-15A | Tetrachloroethene 82,78 72E-2 {03 13 045 1 2E-12
2 SG13-15 |Tewrachloroethene 17.25) 72E-2 |03 13 0.45 2.4E-13
2 SG24-15 |Tewachloroethene 96.57] 72E-2 (03 15 045 1 4E-12
2 SG17-15 |Trichloroethene 191 8 1E-2 |03 135 ) 45 3.0E-14
2 SG17-15 |Tetrachloroethene 82.78] 72E-2 |03 13 .45 1 2E-12
2 SG4-3  |Tetrachloroethene 1242 72E-2 |03 3 .45 8.7E-13
3 SV2-B |Tetrachloroethene 1017.2y 72E-2 103 30 0.45 4 3E-12
3 SV2-C |Tetrachloroethene 2000 72E-2 {03 32 045 1.3E-12
3 SV-1 A |Tetrachloroethene 1591.7{ 72E-2 (03 50 045 6 7E-12
R SV-1B |Tetrachloroethene 2372y 72E-2 |03 30 0.45 1 7E-12
R SV-1C [|Tetrachloroethene a2 72E-2 03 23 45 S 6E-12
3 SV2-B  |Trichloroethene 24} X.1E-2 0.3 50 ()45 1.1E-14
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Table A-2

Indoor Air Concentrations

CA= Jx AxFxCF3
CF4x ACHx VxCF5

CA = Target concentration 1n air (mg/m3)
A = Area of building floor (cm2)
F = Fraction of building floor through which soil gas can enter
CF4 = Converston factor (3,600 s/hour)
CF5 = Converston factor (0.001g/mg)
CF6 = Converston factor (0.000001 m3/cm3)
ACH = Building air changes per hour
V = Volume of building (cm3)

Phase RI | Sample Analvte J A F |ACH \4 CA
2 SG1-3 Tetrachloroethene 1.6BE-12] 1.950,963| 0.1} 0.25] 991.089,631} 4.54E-03
2 SG1-15 Tetrachloroethene 5.43E-13| 1.950,963] 0.1| 0.25] 991,089,631 1.54E-03
2 SG6-3 cis-1,2-Dichloroethene 2.303E-13} 1,950,963 0.1{ 0.25] 991,089,631| 6.53E-04
2 SG6-3 Trichloroethene 5.17E-13 1,950,963] 0.1] 0.25] 991,089.631] 1.47E-03
2 SG6-3 Tetrachloroethene 7.272E-13{ 1,950,963} 0.1] 0.25] 991,089,631 2.06E-03
2 SG6-15 cis-1.2-Dichloroethene 2.365E-14] 1,950,963 0.1] 0.25] 991,089,631] 6.70E-05
2 SG6-15:  |Trichloroethene 1.206E-13] 1,950,963] 0.1] 0.25] 991,089,631| 3.42E-04
2 SG6-15 Tetrachloroethene 1454E-12| 1.950,963| 0.1{ 0.25{ 991,089,631} 4.12E-03
2 SG11-15 |Tetrachloroethene 2.424E-12] 1.950,963{ 0.1] 025] 991,089,631 6.87E-03
2 SG3-3 Tetrachloroethene 3 442E-12]  1.950.963| 01| 0.25] 991.089.631| 9 76E-03
2 SG3-15 Tetrachloroethene 2.909E-12} 1.950,963] 0.1} 0.25] 991.089.631 8.25E-03
2 SG3-15A  |Tetrachloroethene 1.164E-12] 1.950,963} 0.1] 0.25} 991,089,631] 3.30E-03
2 SG13-15 |Tetrachloroethene 2.424E-13| 1.950,963| 0.1] 0.25] 991.089.631| 6.87E-04
2 SG24-15 |Tetrachloroethene 1.357E-12] 1.950,963] 0.1} 0.25] 991.089.631| 3.85E-03
2 SGI17-15 |Trichloroethene 3.016E-14} 1.950,963} 0.1] 0.25] 991.089,631| 8.55E-05
2 SG17-15 |Tetrachloroethene 1.164E-12] 1.950.963| 0 1| 0.25] 991.089.631] 3 30E-03
2 SG4-3 Tetrachloroethene 8.727E-13] 1,950,963] 0.1 0.25] 991,089,631 2.47E-03
3 SV2-B Tetrachloroethene 4289E-121 1,950,963] 0.1 0 25| 991.089,631| 1.22E-02
3 Sv2-C Tetrachloroethene 1.318E-12] 1.950,963] 0.1] 0.25] 991.089.631| 3.74E-03
3 SV-1A Tetrachloroethene 6.712E-12] 1,950,963| 0.1] 0.25} 991,089,631 1.90E-02
3 SV-1B Tetrachloroethene 1.667E-12] 1.950.963] 0 1} 0.25] 991.089,631} 4 73E-03
3 SV-1C Tetrachloroethene 5.603E-12] 1,950,963| 0.1| 0.25| 991.089,631| 1 59E-02
3 SV2-B Trichloroethene 1.139E-14} 1.950.963| 0 1| 025]991.089.631{ 3.23E-05

Bold - Maximum indoor atr concentraton tor COPC.
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Exhibit E
(Diagram of SVE and Groundwater Treatment Systems)

to

Appendix C
(Land Use Covenant)

to

Consent Decree Pertaining to Defendants
Lyons and Tondas
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