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[ADDITIONAL INFORIIAITON:

Addendum

The West Virginia Purchasing Division is soliciting bids on behalf of the West Virginia Department of Environmental Protection (WVDEP) to

)
establish an open-end contract for an Environmental Risk Assessor to determine ecological and human health risks that may be associated with
projects in the WVDEP Voluntary Remediation and Redevelopment Program.

INVOICE TO SHIP TO

ENVIRONMENTAL PROTECTION ENVIRONMENTAL PROTECTION
OFFICE COF ENVIRONMENTAL REMEDIATION 601 57TH ST

601 57TH ST SE

CHARLESTON WV25304 CHARLESTON WV 25304
us us
Line Comm Ln Desc . Qty Unit Issue Unit Price Total Price
1 Risk or hazard assessment 700.00000 HOUR $72.00 $ 50,400
Comm Code Manufacturer Specification Model #
77101501

Extended Description :
Environmental Risk Assessor
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ADDITIONAL TERMS AND CONDITIONS

See attached document(s) for additional Terms and Conditions




SOLICITATION NUMBER ; CRFQ DEP1760000002
Addendum Number: 01

The purpose of this addendum is to modify the solicitation identified as
(“Solicitation™) to reflect the change(s) identified and described below.

Applicable Addendum Category:
[ ] Modify bid opening date and time
| | Modify specifications of product or service being sought
I / | Attachment of vendor questions and responses
[ ] Attachment of pre-bid sign-in sheet
{ | Correction of error

t | Other

Description of Modification to Solicitation:

This addendum is issued to modify the solicitation per the attached documentation and the following:
1. To publish the vendor questions and agency answers.

No other changes.

Additional Documentation: Documentation related to this Addendum (if any) has been
included herewith as Attachment A and is specifically incorporated herein by reference.

Terms and Conditions:

L. All provisions of the Solicitation and other addenda not modified herein shall remain in
full force and effect.

2. Vendor should acknowledge receipt of all addenda issued for this Solicitation by
completing an Addendum Acknowledgment, a copy of which is included herewith.
Failure to acknowledge addenda may result in bid disqualification. The addendum
acknowledgement should be submitted with the bid to expedite document processing.

Revised 6/8/2012



ATTACHMENT A
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Environmental Risk Assessment
CRFQ DEP1700000002
Vendor Questions and Agency Answers

Q1. ) Regarding the referenced RFQ; (VENDORY) is interested in submitting a bid, but would need to
subcontract portions of the work (LRS, for example). Is this acceptable?

Also, is more (site/project-specific) information available?

Al.) Yes, subcontracting portions of the work is acceptable. No, site-specific information is not
available as reports to be reviewed by the contracted risk assessor will be for varied projects

across the state.



INSTRUCTICGNS TO VENDCRS SUBMITTING BIDS

1. REVIZW DOCUMENTS TEORCUGHLY: The attached documents contain a solicitation

for bids. Please read these instructions and all documents attached in their entirety. These

instructions provide critical information about requirements that if overlooked could lead to

disqualification of a Vendor’s bid. All bids must be submitted in accordance with the provisions
contained in these instructions and the Solicitation. Failure to do so may result in disqualification

of Vendor’s bid.

3. MANDATORY TERMS: The Solicitation may contain mandatory provisions identified by
the use of the words “must,” “will,” and “shall.” Failure to comply with a mandatory term in the

Solicitation will result in bid disqualification.

3, PREBID MEETING: The item identified below shall apply to this Solicitation.

A pre-bid meeting will not be held prior to bid opening

[] A NGN-MANDATORY PRE-BID meeting will be held at the following place and time:

MNa MANDATGRY PRE-BID meeting will be held at the following place and time:

All Vendors submitting a bid must attend the mandatory pre-bid meeting. Failure to attend the
mandatory pre-bid meeting shall result in disqualification of the Vendor’s bid. No one person

attending the pre-bid meeting may represent more than one Vendor.

An attendance sheet provided at the pre-bid meeting shall serve as the official document
verifying attendance. The State will not accept any other form of proof or documentation to
verify attendance. Any person attending the pre-bid meeting on behalf of a Vendor must list on
the attendance sheet his or her name and the name of the Vendor he or she is representing.

Revised 05/04/2016
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Additionally, the person attending the pre-bid meeting should include the Vendor’s E-Mail
address, phone number, and Fax number on the attendance sheet. It is the Vendor’s responsibility
to locate the attendance sheet and provide the required information. Failure to complete the
attendance sheet as required may result in disqualification of Vendor's bid.

All Vendors should arrive prior to the starting time for the pre-bid. Vendors who arrive after the
starting time but prior to the end of the pre-bid will be permitted to sign in, but are charged with

knowing all matters discussed at the pre-bid.

Questions submitted at least five business days prior to a scheduled pre-bid will be discussed at
the pre-bid meeting if possible. Any discussions or answers to questions at the pre-bid meeting
are preliminary in nature and are non-binding. Official and binding answers to questions will be
published in a written addendum to the Solicitation prior to bid opening.

4. VENDOR QUESTION DEADLINE: Vendors may submit questions relating to this
Solicitation to the Purchasing Division. Questions must be submitted in writing. All questions
must be submitted on or before the date listed below and to the address listed below in order to
be considered. A written response will be published in a Solicitation addendum if a response is
possible and appropriate. Non-written discussions, conversations, or questions and answers
regarding this Solicitation are preliminary in nature and are nonbinding.

Submitted e-mails should have solicitation number in the subject line.

Question Submission Deadline: August 31, 2016 at 9:00 AM EST.

Jessica Chambers

Submit Questions to:

2019 Washington Street, East

Charleston, WV 25305

Fax: (304) 558-4115 (Vendors should not use this fax number for bid submission)
Email: Jessica.S.Chambers@wv.gov

5, VERBAL COMMUNICATICN: Any verbal communication between the Vendor and any
State personmel is not binding, including verbal communication at the mandatory pre-bid
conference. Only information issued in writing and added to the Solicitation by an official
written addendum by the Purchasing Division is bindng.

6. 3ID SUBMISSION: All bids must be submitted electronically through wvOASIS or signed
and delivered by the Vendor to the Purchasing Division at the address listed below on or before
the date and time of the bid opening. Any bid received by the Purchasing Division staff is
considered to be in the possession of the Purchasing Division and will not be returned for any
reason. The Purchasing Division will not accept bids, modification of bids, or addendum
acknowledgment forms via e-mail. Acceptable delivery methods include electronic submission

via wvQOASIS, hand delivery, delivery by courier, or facsimile.

Revised 05/04/2016



The bid delivery address is:

Department of Administration, Purchasing Division
2019 Washington Street East

Charleston, WV 25305-0130

A bid that is not submitted electronically through wvOASIS should contain the information
listed below on the face of the envelope or the bid may be rejected by the Purchasing Division.:

SEALED BID:
BUYER:
SOLICITATION NO.:
BID OPENING DATE:
BID OPENING TIME:
FAX NUMBER;

The Purchasing Division may prohibit the submission of bids electronically through wvOASIS at
its sole discretion. Such a prohibition will be contained and communicated in the wvOASIS
system resulting in the Vendor’s inability to submit bids through wvOASIS. Submission of a
response to an Expression or Interest or Request for Proposal is not permitted in wvOASIS.

For Reguest For Proposal (“RFP”) Responses Only: In the event that Vendor is responding

to a request for proposal, the Vendor shall submit one original technical and one original cost
proposal plus NA convenience copies of each to the Purchasing Division at the

address shown above. Additionally, the Vendor should identify the bid type as either a technical
or cost proposal on the face of each bid envelope submitted in response to a request for proposal

as follows:

BID TYPE: (This only applies to CRFP)
[ Technical
[1Cost

7. BID CPENING: Bids submitted in response fo this Solicitation will be opened at the location
identified below on the date and time listed below. Delivery of a bid after the bid opening date
and time will result in bid disqualification. For purposes of this Solicitation, a bid is considered
delivered when confirmation of delivery is provided by wvOASIS (in the case of electronic
submission) or when the bid is time stamped by the official Purchasing Division time clock (in

the case of hand delivery).

Bid Opening Date and Time: September 14, 2016 at 1:30 PM EST.

Bid Opening Location: Department of Administration, Purchasing Division

2019 Washington Street East
Charleston, WV 25305-0130

Revised 05/04/2016



8. ADBENDUM ACKNCWLEDGEMENT: Changes or revisions to this Solicitation will be
made by an official written addendum issued by the Purchasing Division. Vendor should
acknowledge receipt of all addenda issued with this Solicitation by completing an Addendum
Acknowledgment Form, a copy of which is included herewith. Failure to acknowledge addenda
may result in bid disqualification. The addendum acknowledgement should be submitted with

the bid to expedite document processing.

9. BID FORMATTING: Vendor should type or electronically enter the information onto its bid
to prevent errors in the evaluation. Failure to type or electronically enter the information may

result in bid disqualification.

10. ALTERNATES: Any model, brand, or specification listed in this Solicitation establishes the
acceptable level of quality only and is not intended to reflect a preference for, or in any way
favor, a particular brand or vendor. Vendors may bid alternates to a listed model or brand
provided that the alternate is at least equal to the model or brand and complies with the required
specifications. The equality of any alternate being bid shall be determined by the State at its sole
discretion. Any Vendor bidding an alternate model or brand should clearly identify the alternate
items in its bid and should include manufacturer’s specifications, industry literature, and/or any
other relevant documentation demonstrating the equality of the alternate items. Failure to provide
information for alternate items may be grounds for rejection of a Vendor’s bid.

11. EXCEPTIONS AND CLARIFICATICNS: The Solicitation contains the specifications that
shall form the basis of a contractual agreement. Vendor shall clearly mark any exceptions,
clarifications, or other proposed modifications in its bid. Exceptions to, clarifications of, or
modifications of a requirement or term and condition of the Solicitation may result in bid

disqualification.

12. COMMUNICATION LIMITATIONS: In accordance with West Virginia Code of State
Rules §148-1-6.6, communication with the State of West Virginia or any of its employees
regarding this Solicitation during the solicitation, bid, evaluation or award periods, except
through the Purchasing Division, is strictly prohibited without prior Purchasing Division
approval. Purchasing Division approval for such communication is implied for all agency

delegated and exerpt purchases.

13. REGISTRATION: Prior to Contract award, the apparent successful Vendor must be
properly registered with the West Virginia Purchasing Division and must have paid the $1235 fee,
if applicable.

14. UNIT PRICE: Unit prices shall prevail in cases of a discrepancy in the Vendor’s bid.

15. PREFERENCH: Vendor Preference may only be granted upon written request and only in
accordance with the West Virginia Code § 5A-3-37 and the West Virginia Code of State Rules.
A Vendor Preference Certificate form has been attached hereto to allow Vendor to apply for the
preference. Vendor’s failure to submit the Vendor Preference Certificate form with its bid will
result in denial of Vendor Preference. Vendor Preference does not apply to construction projects.

Revised 05/04/2016



16. SMALL, WOMEN-OWNEED, OR MINORITY-GWNED BUSINESSES: For any
solicitations publicly advertised for bid, in accordance with West Virginia Code §5A-3-
37(a)(7) and W. Va. CSR § 148-22-9, any non-resident vendor certified as a small, women-
owned, or minority-owned business under W. Va. CSR § 148-22-9 shall be provided the same
preference made available to any resident vendor. Any non-resident small, women-owned, or
minority-owned business must identify itself as such in writing, must submit that writing to the
Purchasing Division with its bid, and must be properly certified under W.Va. CSR § 148-22-9
prior to contract award to receive the preferences made available to resident vendors. Preference
for a non-resident small, women-owned, or minority owned business shall be applied in

accordance with W. Va, CSR § 148-22-9.

17. WAIVER OF MINOR IRREGULARITIES: The Director reserves the right to waive
minor irregularities in bids or specifications in accordance with West Virginia Code of State

Rules § 148-1-4.6.

18. ELECTRONIC FILE ACCESS RESTRICTIONS: Vendor must ensure that its
submission in wvOASIS can be accessed by the Purchasing Division staff immediately upon bid
opening. The Purchasing Division will consider any file that cannot be immediately opened
and/or viewed at the time of the bid opening (such as, encrypted files, password protected files,
or incompatible files) to be blank or incomplete as context requires, and are therefore
unacceptable. A vendor will not be permitted to unencrypt files, remove password protections, or
resubmit documents after bid opening if those documents are required with the bid.

19. NCN-RESPONSIBLE: The Purchasing Division Director reserves the right to reject the
bid of any vendor as Non-Responsible in accordance with W. Va. Code of State Rules § 148-1-
5.3, when the Director determines that the vendor submitting the bid does not have the capability
to fully perform, or lacks the integrity and reliability to assure good-faith performance.”

20. ACCEPTANCE/REJECTION: The State may accept or reject any bid in whole, or in part
in accordance with W. Va. Code of State Rules § 148-1-4.5. and § 143-1-6.4.b.”

21. YOUR SUBMISSION IS A PUBLIC DOCUMENT: Vendor’s entire response to the
Solicitation and the resulting Contract are public documents. As public documents, they will be
disclosed to the public following the bid/proposal opening or award of the contract, as required
by the competitive bidding laws of West Virginia Code §§ 5A-3-1 et seq., 5-22-1 et seq., and
5G-1-1 et seq. and the Freedom of Information Act West Virginia Code §§ 29B-1-1 et seq.

DO NOT SUBMIT MATERIAL YOU CONSIDER TO BE CONFIDENTIAL, A TRADE
SECRET, OR OTHERWISE NOT SUBJECT TO PUBLIC DISCLOSURE.

Submission of any bid, proposal, or other document to the Purchasing Division constitutes your
explicit consent to the subsequent public disclosure of the bid, proposal, or document. The
Purchasing Division will disclose any document labeled “confidential,” “proprietary,” “trade
secret,” “private,” or labeled with any other claim against public disclosure of the documents, to
include any “trade secrets™ as defined by West Virginia Code § 47-22-1 et seq. All submissions
are subject to public disclosure without notice.

Revised 05/04/2016
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GENERAL TERMS AND CONDITICNS:

1. CONTRACTUAL AGREEMENT: Issuance of a Award Document signed by the

Purchasing Division Director, or his designee, and approved as to form by the Attorney
General's office constitutes acceptance of this Contract made by and between the State of West

Virginia and the Vendor. Vendor’s signature on its bid signifies Vendor’s agreement to be bound
by and accept the terms and conditions contained in this Contract.

2. DEFINITTONS: As used in this Solicitation/Contract, the following terms shall have the
meanings attributed to them below. Additional definitions may be found in the specifications

inclided with this Solicitation/Contract.

2.1. “Agency” or “Agencies” means the agency, board, commission, or other entity of the State
of West Virginia that is identified on the first page of the Solicitation or any other public entity
seeking to procure goods or services under this Contract.

2.2, “Bid” or “Pronosal” means the vendors submitted response to this solicitation.

2.3. “Contrect™ means the binding agreement that is entered into between the State and the
Vendor to provide the goods or services requested in the Solicitation.

2.4. “Girector” means the Director of the West Virginia Department of Administration,
Purchasing Division.

2.5, “Purchasing Division” means the West Virginia Department of Administration, Purchasing
Division.

2.6. “Awszrd Doctument” means the document signed by the Agency and the Purchasing
Division, and approved as to form by the Attorney General, that identifies the Vendor as the

contract holder.

2.7. “Solicitation” means the official notice of an opportunity to supply the State with goods or
services that is published by the Purchasing Division.

2.8. “State” means the State of West Virginia and/or any of its agencies, commissions, boards,
etc. as context requires.

2.9, “Vendor” or “Vencors” means any entity submitting a bid in response to the
Solicitation, the entity that has been selected as the lowest responsible bidder, or the entity that

has been awarded the Contract as context requires.

Revised 05/04/2016
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3. CONTRACT TERM; RENEWAL; EXTENSICN: The term of this Contract shall be
determined in accordance with the category that has been identified as applicable to this

Contract below:

Term Centract

initial Contract Term: This Contract becomes effective on

upon award and extends for a period of one (1) year(s).
Renewal Term: This Contract may be renewed upon the mutual writien consent of the Agency,
and the Vendor, with approval of the Purchasing Division and the Attorney General’s office
(Attorney General approval is as to form only). Any request for renewal should be submitted to
the Purchasing Division thirty (30) days prior to the expiration date of the initial contract term or
appropriate renewal term. A Contract renewal shall be in accordance with the terms and
conditions of the original contract. Renewal of this Contract is limited to three (3)
successive one (1) year periods or multiple renewal periods of less than one year, provided that
the multiple renewal periods do not exceed thity-six{36)  months in total. Automatic renewal of
this Contract is prohibited. Notwithstanding the foregoing, Purchasing Division approval is not
required on agency delegated or exempt purchases. Attorney General approval may be required

for vendor terms and conditions.

Delivery Order Limitations: In the event that this contract permits delivery orders, a delivery
order may only be issued during the time this Contract is in effect. Any delivery order issued
within one year of the expiration of this Contract shall be effective for one year from the date the
delivery order is issued. No delivery order may be extended beyond one year after this Contract

has expired.

[] Fixed Perioc Cortract: This Contract becomes effective upon Vendor’s receipt of the notice
to proceed and must be completed within days.

[ Fixed Period Contract with Renewals: This Contract becomes effective upon Vendor’s
receipt of the notice to proceed and part of the Contract more fully described in the attached

specifications must be completed within days.

Upon completion, the vendor agrees that maintenance, monitoring, or warranty services will be

provided for one year thereafter with an additional successive one year
renewal periods or multiple renewal periods of less than one year provided that the multiple
renewal periods do not exceed months in total. Automatic renewa) of this

Contract is prohibited.

[J One Time Puxchase: The term of this Contract shall run from the issuance of the Award
Document until all of the goods contracted for have been delivered, but in no event will this

Contract extend for more than one fiscal year.

[] Cther: See attached.

Revised 05/04/2016
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4. NOTICE TO PROCEED:; Vendor shall begin performance of this Contract immediately
upon receiving notice to proceed unless otherwise instructed by the Agency. Unless otherwise
specified, the fully executed Award Document will be considered notice to proceed.

5, QUANTITIES: The quantities required under this Contract shall be determined in accordance
with the category that has been identified as applicable to this Contract below.

Open End Contract: Quantities listed in this Solicitation are approximations only, based on
estimates supplied by the Agency. It is understood and agreed that the Contract shall cover the
quantities actually ordered for delivery during the term of the Contract, whether more or less

than the quantities shown.

[] Service: The scope of the service to be provided will be more clearly defined in the
specifications included herewith.

Combined Service and Goods: The scope of the service and deliverable goods to be
provided will be more clearly defined in the specifications included herewith.

(] One Time Purchase: This Contract is for the purchase of a set quantity of goods that are
identified in the specifications included herewith. Once those items have been delivered, no
additional goods may be procured under this Contract without an appropriate change order
approved by the Vendor, Agency, Purchasing Division, and Attomey General’s office.

6. EMERGENCY PURCHASES: The Purchasing Division Director may authorize the
Agency to purchase goods or services in the open market that Vendor would otherwise provide
under this Contract if those goods or services are for immediate or expedited delivery in an
emergency. Emergencies shall include, but are not limited to, delays in transportation or an
unanticipated increase in the volume of work. An emergency purchase in the open market,
approved by the Purchasing Division Director, shall not constitute of breach of this Contract and
shall not entitle the Vendor to any form of compensation or damages. This provision does not

excuse the State from fulfilling its obligations under a One Time Purchase contract.

7. REGUIRED DOCUMENTS: All of the items checked below must be provided to the
Purchasing Division by the Vendor as specified below.

[] BID BOND (Construction Caly): Pursuant to the requirements contained in W. Va. Code §
5-22-1(c), All Vendors submitting a bid on a construction project shall fumish a valid bid bond
in the amount of five percent (5%) of the total amount of the bid protecting the State of West

Virginia. The bid bond must be submitted with the bid.

[ PERFCRMANCE BOND: The apparent successful Vendor shall provide a performance
bond in the amount of . The performance bond must be received by the

Purchasing Division prior to Contract award. On construction contracts, the performance bond
must be 100% of the Contract value.

Revised 05/04/2016
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[] LABOR/MATERIAL PAYMENT BOND: The apparent successful Vendor shall provide a
labor/material payment bond in the amount of 100% of the Contract value. The labor/material

payment bond must be delivered to the Purchasing Division prior to Contract award.

In lieu of the Bid Bond, Performance Bond, and Labor/Material Payment Bond, the Vendor may
provide certified checks, cashier’s checks, or irrevocable letters of credit. Any certified check,
cashier’s check, or irrevocable letter of credit provided in lieu of a bond must be of the same
amount and delivered on the same schedule as the bond it replaces. A letter of credit submitted in
lieu of a performance and labor/material payment bond will only be aliowed for projects under

$100,000. Personal or business checks are not acceptable.

[JMAINTENANCE BONGD: The apparent successful Vendor shall provide a two (2) year
maintenance bond covering the roofing system. The maintenance bond must be issued and

delivered to the Purchasing Division prior to Contract award.

] INSURANCE: The apparent successful Vendor shall furnish proof of the following insurance
prior to Contract award and shall list the state as a certificate holder:

[] Commercial General Liability Insurance: In the amount of
or more.

[] Builders Risk Insurance: In an amount equal to 100% of the amount of the Contract.

O

The apparent successfil Vendor shall also furnish proof of any additional insurance requirements
contained in the specifications prior to Contract award regardless of whether or not that

insurance requirement is listed above.

Revised 05/04/2016
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LICENSE(S) / CERTIFICATIONS / PERMITS: In addition to anything required under the

Section entitled Licensing, of the General Terms and Conditions, the apparent successful Vendor
shall furnish proof of the following lcenses, certifications, and/or permits prior to Confract

award, in a form acceptable to the Purchasing Division.

O

[

O

O

The apparent successful Vendor shall also furnish proof of any additional licenses or
certifications contained in the specifications prior to Contract award regardless of whether or not

that requirement is listed above.

8. WORKERS’ COMPENSATICN INSURANCE: The apparent successful Vendor shall
comply with laws relating to workers compensation, shall maintain workers’ compensation
insurance when required, and shall furnish proof of workers’ compensation insurance upon

request.

9, LITIGATICN BONRD: The Director reserves the right to require any Vendor that files a
protest of an award to submit a litigation bond in the amount equal to one percent of the Jowest
bid submitted or $5,000, whichever is greater. The entire amount of the bond shall be forfeited if
the hearing officer determines that the protest was filed for frivolous or improper purpose,
including but not limited to, the purpose of harassing, causing unnecessary delay, or needless
expense for the Agency. All litigation bonds shall be made payable to the Purchasing Division,
In lieu of a bond, the protester may submit a cashier’s check or certified check payable to the
Purchasing Division. Cashier’s or certified checks will be deposited with and held by the State
Treasurer’s office. If it is determined that the protest has not been filed for frivolous or improper

purpose, the bond or deposit shall be returned i its entirety.

10. LIQUIDATED DAMAGES: Vendor shall pay liquidated damages in the amount of

for
This clause shall in no way be considered exclusive and shall not limit the State or Agency’s

right to pursue any other available remedy.

Revised 05/04/2016
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11. ACCEPTANCE: Vendor’s signature on its bid, or on the certification and signature page,
itutes an offer to the State that cannot be unilaterally withdrawn, signifies that the product

constr
or service proposed by vendor meets the mandatory requirements contained in the Solicitation
for that product or service, unless otherwise indicated, and signifies acceptance of the terms and

conditions contained in the Solicitation unless otherwise indicated.

12. PRICING: The pricing set forth herein is firm for the life of the Contract, unless specified
clsewhere within this Solicitation/Contract by the State. A Vendor’s inclusion of price
adjustment provisions in its bid, without an express authorization from the State in the
Solicitation to do so, may result in bid disqualification.

nce is prohibited under this Contract. Payment may only be

13. PAYMENT: Payment in adva
¢ of goods or services. The Vendor shall submit invoices,

made after the delivery and acceptanc,
in arrears.

14. PURCHASING TARD ACCEPTANCE: The State of West Virginia currently utilizes a
Purchasing Card program, administered under contract by a banking institution, to process
payment for goods and services. The Vendor must accept the State of West Virginia’s
Purchasing Card for payment of all orders under this Contract unless the box below is checked.

[J Vendor is not required to accept the State of West Virginia’s Purchasing Card as payment for
all goods and services.

15. TAXES: The Vendor shall pay any applicable sales, use, personal property or any other
taxes arising out of this Contract and the transactions contemplated thereby. The State of
West Virginia is exempt from federal and state taxes and will not pay or reimburse such taxes.

16. ADDITIONAL FEES: Vendor is not permitted to charge additional fees or assess
additional charges that were not either expressly provided for in the solicitation published by the
State of West Virginia or included in the unit price or lump sum bid amount that Vendor is
required by the solicitation to provide. Including such fees or charges as notes fo the solicitation
may result in rejection of vendor’s bid. Requesting such fees or charges be paid after the
contract has been awarded may result in cancellation of the contract.

17. FUNDING: This Contract shall continue for the term stated herein, contingent upon funds

being appropriated by the Legislature or otherwise being made available. In the event funds are

not appropriated or otherwise made available, this Contract becomes void and of no effect

beginning on July 1 of the fiscal year for which funding has not been appropriated or otherwise
made available.

18. CANCELLATION: The Purchasing Division Director reserves the right to cancel this .
Contract immediately upon written notice to the vendor if the tmaterials or workmanship supplied

do not conform to the specifications contained in the Contract. The Purchasing Division Director
ten notice to the Vendor in

may also cancel any purchase or Contract upon 30 days writ!
accordance with West Virginia Code of State Rules § 148-1-6.1.¢,
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19. TIME: Time is of the essence with regard to all matters of time and performance in this

Contract.

30. APPLICABLE LAW: This Contract is governed by and interpreted under West Virginia
law without giving effect to its choice of law principles. Any information provided in
verbal or written, which contradicts or violates the

specification manuals, or any other source,
West Virginia Constitution, West Virginia Code or West Virginia Code of State Rules is void

and of no effect.

21. COMPLIANCE: Vendor shall comply with all applicable federal, state, and local laws,
regulations and ordinances. By submitting a bid, Vendor acknowledges that it has reviewed,

understands, and will comply with all applicable laws, regulations, and ordinances.

22, ARBITRATICN: Any references made to arbitration contained in this Contract, Vendor’s
bid, or in any American Institute of Architects documents pertaining to this Contract are hereby

deleted, void, and of no effect.

23. MODYFICATIONS: This writing is the parties’ final expression of intent. Notwithstanding
anything contained in this Contract to the contrary no modification of this Contract shall be
binding without mutual written consent of the Agency, and the Vendor, with approval of the
Purchasing Division and the Attorney General’s office (Attorney General approval is as to form
only). Any change to existing contracts that adds work or changes contract cost, and were not
included in the original contract, must be approved by the Purchasing Division and the Attomey
General’s Office (as to form) prior to the implementation of the change or commencement of

work affected by the change.
24. WAIVER: The failure of either party to insist upon a strict performance of any of the terms
ght, or remedy herein contained, shall

or provision of this Contract, or to exercise any option, i
not be construed as a wajver or a relinquishment for the future of such term, provision, option,

right, or remedy, but the same shall continue in full force and effect. Any waiver must be
expressly stated in writing and signed by the waiving party.

25, SUBSEQUENT FORMS: The terms and conditions contained in this Contract shall
supersede any and all subsequent terms and conditions which may appear on any form

documents submitted by Vendor to the Agency or Purchasing Division such as price lists, order
ce agreements, and includes internet websites or

forms, invoices, sales agreements, or maintenan
other electronic documents. Acceptance or use of Vendor’s forms does not constitute acceptance

of the terms and conditions contained thereon.

26. ASSIGNMENT: Neither this Contract nor any monies due, or to become due hereunder,
may be assigned by the Vendor without the express written consent of the Agency, the
Purchasing Division, the Attorney General’s office (as to form only), and any other government
o approve such assignments. Notwithstanding the

agency or office that may be required t
foregoing, Purchasing Division approval may or may not be required on certain agency delegated

or exempt purchases.

Revised 05/04/2016
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2% WARRANTY: The Vendor expressly warrants that the goods and/or services covered by
this Contract will: (a) conform to the specifications, drawings, samples, or other description
furnished or specified by the Agency; (b) be merchantable and fit for the purpose intended; and

(c) be free from defect in material and workmanship.

rmitted to utilize this Contract for

28. STATE EMPLOYEES: State employees are not pe
or facilitating the same.

personal use and the Vendor is prohibited from permitiing

29. BANKRUPTCY: In the event the Vendor files for bankrupicy protection, the State of West
Virginia may deem this Contract null and void, and terminate this Contract without notice.

NFICENTIALITY: The Vendor agrees that it will not
any such personally identifiable information or other
confidential information gained from the Agency, unless the individual who is the subject of the
information consents to the disclosure in writing or the disclosure is made pursuant to the
Agency’s policies, procedures, and rules. Vendor further agrees to comply with the
Confidentiality Policies and Information Security Accountability Requirements, set forth in
httn://wva,s_t_ate.wv.us/admin/purchase/privacv/defau]t.html.

30. PRIVACY, SECURITY, AND CG
disclose to anyone, directly or indirectly,

31, YOUR SUBMISSION IS A PUBLIC DCCUMENT: Vendor’s entire response to the
Solicitation and the resulting Contract are public documents. As public documents, they will be
disclosed to the public following the bid/proposal opening or award of the contract, as required
by the competitive bidding laws of West Virginia Code §§ 5A-3-1 et seq., 5.22-1 et seq., and
5(-1-1 et seq. and the Freedom of Information Act West Virginia Code §§ 29B-1-1 et seq.

DO NOT SUBMIT MATERIAL YOU CONSIDER TO BE CONFIDENTIAL, A TRADE
SECRET, OR OTHERWISE NOT SUBJECT TO PUBLIC DISCLOSURE.

Submission of any bid, proposal, or other document to the Purchasing Division constitutes your
explicit consent to the subsequent public disclosure of the bid, proposal, or document. The

Purchasing Division will disclose any document labeled “confidential,” “proprietary,” “trade

secret,” “private,” or labeled with any other claim against public disclosure of the documents, to
include any “trade secrets” as defined by West Virginia Code § 47-22-1 et seq. All submissions

are subject to public disclosure without notice.

32, LICENSING: In accordance with West Virginia Code of State Rules § 148-1-6.1.¢, Vendor
must be licensed and in good standing in accordance with any and all state and local laws and

requirements by any state o1 local agency of West Virginia, including, but not limited to, the

West Virginia Secretary of State’s Office, the West Virginia Tax Department, West Virginia
Insurance Commission, or any other state agency or political subdivision. Upon request, the

Vendor must provide all necessary releases to obtain information to enable the Purchasing
Division Director or the Agency to verify that the Vendor is licensed and in good standing with

the above entities.

Revised 05/04/2016
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33, ANTITRUST: In submitting a bid to, signing a contract with, or accepting a Award
the Vender agrees to convey, sell,

Document from any agency of the State of West Virginia,

assign, or transfer to the State of West Virginia all rights, title, and interest in and to all causes of
uire under the antitrust Jaws of the United States and the State

action it may now or hereafter acq
of West Virginia for price fixing and/or unreasonable restraints of trade relating to the particular
ired by the State of West Virginia. Such assignment

commodities or services purchased or acqu
shall be made and become effective at the time the purchasing agency tenders the initial payment

to Vendor.

34, VENDCR CERTIFICATIONS: By signing its bid or entering into this Contract, Vendor
certifies (1) that its bid or offer was made without prior understanding, agreement, or connection

with any corporation, firm, limited liability company, partnership, person or entity submitting a
bid or offer for the same material, supplies, equipment or services; (2) that its bid or offer is in all
respects fair and without collusion or fraud; (3) that this Contract is accepted or entered into
without any prior understanding, agreement, or connection to any other entity that could be
considered a violation of law; and (4) that it has reviewed this Solicitation in its entirety;
understands the requirements, terms and conditions, and other information contained herein.

or offer also affirms that neither it nor its representatives have any
interest, nor shall acquire any interest, direct or indirect, which would compromise the
performance of its services hereunder. Any such interests shall be promptly presented in detail to
the Agency. The individual signing this bid or offer on behalf of Vendor certifies that he or she is
authorized by the Vendor to execute this bid or offer or any documents related thercto on
Vendor's behalf; that he or she is authorized to bind the Vendorina contractual relationship; and
that, to the best of his or ber xnowledge, the Vendor has properly registered with any State

agency that may require registration.

Vendor’s signature on its bid

35, VENDOR RELATICNSEIP: The relationship of the Vendor to the State shall be that of an
independent contractor and no principal-agent relationship or employer-employee relationship is
contemplated or created by this Contract. The Vendor as an independent contractor is solely

liable for the acts and omissions of its employees and agents. Vendor shall be responsible for

selecting, supervising, and compensating any and all individuals employed pursuant to the terms
the Vendor, nor any employees or

of this Solicitation and resulting contract. Neither
be employees of the State for any purpose

subcontractors of the Vendor, shal! be deemed to

whatsoever. Vendor shall be exclusively responsible for payment of employees and contractors
for all wages and salaries, taxes, withholding payments, penalties, fecs, fringe benefits,
professional liability insurance premiums, contributions to insurance and pension, or other
deferred compensation plans, including but not Jimited to, Workers’ Compensation and Social
Security obligations, licensing fees, efc. and the filing of all necessary documents, forms, and

returns pertinent to all of the foregoing.

Vendor shall hold harmless the State, and shall provide the State and Agency with a defense
against any and all claims including, but not limited to, the foregoing payments, withholdings,

contributions, taxes, Social Security taxes, and employer income tax returns.

Revised 05/04/2016



36. INDEMNIFICATION: The Vendor agrees to indemnify, defend, and hold harmless the
ainst: (1) Any claims or losses

State and the Agency, their officers, and employees from and ag

for services rendered by any subcontractor, person, or firm performing or supplying services,
materials, or supplies in connection with the performance of the Contract; {2) Any claims or
losses resulting to any person or entity injured or damaged by the Vendor, its officers,
employees, or subcontractors by the publication, translation, reproduction, delivery,
performance, use, or disposition of any data used under the Contract in a manner not authorized
by the Contract, or by Federal or State statutes or regulations; and (3) Any failure of the Vendor,
its officers, employees, or subcontractors to observe State and Federal laws including, but not

limited to, labor and wage and hour laws.

37. PURCHASING AFFIDAVIT: In accordance with West Virginia Code § 5A-3-10a, all
Vendors are required to sign, notarize, and submit the Purchasing Affidavit stating that neither
the Vendor nor a related party owe a debt to the State in excess of $1,000. The affidavit must be
submitted prior to award, but should be submitted with the Vendor’s bid. A copy of the

Purchasing Affidavit is included herewith.

NCY AND LOCAL GOVERNMENT USE: This Contract may be

38. ADDITIONAL AGE
utilized by other agencies, spending units, and political subdivisions of the State of West

Virginia; county, municipal, and other local government bodies; and school districts {*Other
Government Entities”). Any extension of this Contract to the aforementioned Other Government
Entities must be on the same prices, terms, and conditions as those offered and agreed to in this
Contract, provided that such extension is in compliance with the applicable laws, rules, and
ordinances of the Other Government Entity. 1f the Vendor does not wish to extend the prices,
terms, and conditions of its bid and subsequent contract to the Other Government Entities, the
Vendor must clearly indicate such refusal in its bid. A refusal to extend this Contract to the Other
Government Entities shall not impact or influence the award of this Contract in any manner.

39. CONFLICT OF INTEREST: Vendor, its officers or members or employees, shall not
presently have or acquire an interest, direct or indirect, which would conflict with or compromise
the performance of its obligations hereunder. Vendor shall periodically inquire of its officers,
members and employees to ensure that a conflict of interest does not arise. Any conflict of
interest discovered shall be promptly presented in detail to the Agency.

46. REPCRTS: Vendor shall provide the Agency and/or the Purchasing Division with the
following reports identified by a checked box below:

d/or the Purchasing Division may request. Requested reports

Such reports as the Agency an
may include, but are not limited to, quantities purchased, agencies utilizing the contract, total

contract expenditures by agency, etc.

[] Quarterly reports detailing the total quantity of purchases in units and dollars, along witha
listing of purchases by agency. Quarterly reports should be deljvered to the Purchasing Division

via email at purchasing.rguisitions@wv.gov.

Revised 05/04/2016
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41. BACKGROUND CHECK: In accordance with W. Va. Code § 15-2D-3, the Director of the
Division of Protective Services shall require any service provider whose employees are regularly
employed on the grounds or in the buildings of the Capitol complex or who have access 10

ubmit to a fingerprint-based state and federal background

sensitive or critical information fo §
inquiry through the state repository. The service provider is responsible for any costs associated
with the fingerprint-based state and federal background inquiry.

After the contract for such services has been approved, but before any such employees are
the Capitol complex or bave access to

permitted to be on the grounds or in the buildings of

sensitive or critical information, the service provider shall submit a list of all persons who will be
physically present and working at the Capitol complex to the Director of the Division of
Protective Services for purposes of verifying compliance with this provision. The State reserves
the right to prohibit a service provider’s employees from accessing sensitive or critical
information or to be present at the Capitol complex based upon results addressed from a criminal

background check.
Service providers should contact the West Virginia Division of Protective Services by phone at
(304) 558-9911 for more information.

42. PREFERENCE FOR USE OF nOMESTIC STEEL PRCDUCTS: Except when
authorized by the Director of the Purchasing Division pursuant to W. Va. Code § 5A-3-56, no
contractor may use or supply steel products for a State Contract Project other than those steel
products made in the United States. A contractor who uses steel products in violation of this
section may be subject to civil penalties pursuant to W. Va. Code § 5A-3-56. As used in this

section:

a. “State Contract Project” means any erection or construction of, or any addition to, alteration of

or other improvement to any building or structure, including, but not limited to, roads or

highways, or the installation of any heating or cooling or ventilating plants or other equipment,

or the supply of and materials for such projects, pursuant to a contract with the State of West
Virginia for which bids were solicited on or after June 6, 2001.

b. “Steel Products” means praducts rolled, formed, shaped, drawn, extruded, forged, cast,
fabricated or otherwise similarly processed, or processed by a combination of two or more or
such operations, from steel made by the open heath, basic oxygen, electric furnace, Bessemer or
other steel making process. The Purchasing Division Director may, in writing, authorize the use

of foreign steel products if:
¢. The cost for each contract item used does not exceed one tenth of one percent (.1%) of the
d five hundred dollars (32,500.00), whichever is greater. For the

1otal contract cost or two thousan
e of the steel product as delivered to the project; or

purposes of this section, the cost is the val
d. The Director of the Purchasing Division determines that specified steel materials are not

produced in the United States in sufficient quantity or otherwise are not reasonably available to

meet contract requirements.

Revised 05/04/2016
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43. PREFERENCE FOR USE GF DOMESTIC ALUMINUM, GLASS, AND STEEL: In
Accordance with W, Va. Code § 5-19-1 et seq., and W. Va. CSR § 148-10-1 et seq., for every

contract or subcontract, subject to the limitations contained herein, for the construction,

reconstruction, alteration, repair, improvement or maintenance of public works or for the

purchase of any itern of machinery or equipment 1o be vsed at sites of public works, only
shall be supplied uniess the spending officer

domestic aluminum, glass or steel products
determines, in writing, after the receipt of offers or bids, (1) that the cost of domestic aluminum,
glass or steel products is unreasonable or inconsistent with the public interest of the State of

West Virginia, (2) that domestic aluminum, glass or steel products are not produced in sufficient
quantities to meet the contract requirements, or (3) the available domestic aluminum, glass, or
steel do not meet the contract specifications. This provision only applies to public works
contracts awarded in an amount more than fifty thousand dollars (850,000} or public works
contracts that require more than ten thousand pounds of stee] products.

The cost of domestic aluminum, glass, or steel products may be unreasonable if the cost is more
than twenty percent (20%) of the bid or offered price for foreign made aluminum, glass, or steel
products. If the domestic aluminum, glass or steel products to be supplied or produced in a
“substantial labor surplus area”, as defined by the United States Department of Labor, the cost of
domestic aluminum, glass, or steel products may be unreasonable if the cost is more than thirty
percent (30%) of the bid or offered price for foreign made aluminum, glass, or steel products.
This preference shall be applied to an item of machinery or equipment, as indicated above, when
the item is a single unit of equipment or machinery manufactared primarily of aluminum, glass

ic works ¢ontract and has the sole purpose or of being a permanent part

or steel, is part of a publ.
of a single public works project. This provision does not apply to equipment or machinery

purchased by a spending unit for use by that spending unit and not as part of a single public
works project.

All bids and offers including domestic aluminum, glass or steel products that exceed bid or offer
prices including foreign aluminum, glass or stee] products after application of the preferences
provided in this provision may be reduced to a price equal to or lower than the lowest bid or
offer price for foreign aluminum, glass or steel products plus the applicable preference. If the

reduced bid or offer prices are made in writing and supersede the prior bid or offer prices, all
bids or offers, including the reduced bid or offer prices, will be reevaluated in accordance with

this rule.

Revised 05/04/2016
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REQUEST FOR QUOTATION
Environmentai Risk Assessor

SPECIFICATIONS

1. PURPOSE AND SCOPE: The West Virginia Purchasing Division is soliciting bids on
behalf of the West Virginia Department of Environmental Protection (WVDEP) to
establish an open-end contract for an Environmental Risk Assessor (o determine
ecological and human health risks that may be associated with projects in the WVDEP

Voluntary Remediation and Redevelopment Program.

OPERATING ENVIRGNMENT: The WVDEP Division of Land Restoration, Office
of Environmental Remediation (OER) oversees the Voluntary Remediation and
Redevelopment (VRRP) and Brownfield Programs. Within these programs, human health
and ecological risks are assessed by use of one or more levels of evaluation in order to
determine suitability of these sites for reuse and the need for applying controls to mitigate

remaining site risks.

The primary responsibility for providing an accurate assessment of site risks resides with
the Licensed Remediation Specialist (LRS), who is retained by the property owner or

interested party to oversee the site evaluation.
In addition, an agency risk assessor is often consulted during the early stages of a site

investigation to assist in developing a preliminary conceptual site model supported by an
appropriate sampling and analysis plan.
Currently, risk assessments are most often evaluated by agency toxicologists but the

agency may experience a temporary need for additional capacity in order to meet
required review deadlines for risk assessment and related documents.

2. DEFINITIONS: The terms listed below shall have the meanings assigned to them
below. Additional definitions can be found in section 2 of the General Terms and

Conditions.

2.1 “Contract Item” or “Contract Items” means the list of items identified in Section
3.1 below and on the Pricing Pages.

2.2 “Pricing Pages” means the schedule of prices, estimated order quantity, and totals
contained in wvOASIS or attached hereto as Exhibit A, and used to evaluate the

Solicitation responses.

2.3 “Solicitation” means the official notice of an opportunity to supply the State with
goods or services that is published by the Purchasing Division.

2.4 “WVDEP” means the West Virginia Department of Environmental Protection.

2.5 “VRRP” means the Voluntary Remediation and Redevelopment program.
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2.6 “OER” means the Office of Environmental Remediation.

2.7 “LRS” means Licensed Remediation Specialist.

2.8 Eavironmenta! Risk Assessor means: a person who evaluates the exposure of
human and ecological receptors to contaminants in environmental media (i.e. soil,
groundwater, air, sediments and surface water) and determines the likelihood that

such exposure would resuit in an adverse impact to the health of the receptor. Risk

on mathematical constructs of interactjons between

assessments are dependent up

living organisms and contaminants in their environment, risk assessors must pOSSEss
as well as the ability to

knowledge of toxicology, statistics, biology and chemistry,
apply computer models simulate contaminant behavior in environmental media and

Jor contaminant uptake and distribution within a biological system.

3. QUALIFICATIONS: Vendor, or Vendor's staff if requirements are inherently limited to
tities, shall have the following minimum gualifications:

individuals rather than corporate en
3.1, A doctoral degree in a relevant field of study from an accredited university and
a minimum of three (3) years of relevant professional experience.

gree in a relevant field of study from an accredited

3.2. Or a Master’s of Science de
professional experience.

university and a minimum of five (5) years of relevant

3.3 Relevant professional experience must consist of work related directly to risk
assessment, risk characterization and risk management activities, including at
least one year performed at the supervisory of project manager level.

3.4 Compliance with experience requirements will be determined prior to contract
award by the State through references provided by the Vendor with its bid or
ugh knowledge or documentation of the Vendor's past

upon request, thro
projects, or some other method that the State determines 10 be acceptable.

Vendor should provide a current résumé which includes information regarding
the number of years of qualification, experience and training, and relevant
professional education for each individual that will be assigned to this project.
Vendor must provide any documentation requested by the State to assist in
confirmation of compliance with this provision. References, documentation, or

other information to confirm compliance with this experience requirement are

preferred with the bid submission, but may be requested after bid opening and
prior to contract award.

4. GENERAL REQUIREMENTS:

4.1 Contract Items and Mandatory Requirements: Vendor shall provide
Agency with the Contract Items listed below on an open-end and continuing
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basis. Contract Items must meet o exceed the mandatory requirements as
shown below. Contracts will be awarded to all vendors who submit a bid

and meet or exceed the mandatory requirements.

4.3.1 Euvironmental Risk Assessor:

4.1.1.1 Environmental Risk Assessor Information :

At the discretion of the vendor, an employee of the
yendor with knowledge in the applicable disciplines of
toxicology, statistics, biology, and chemistry may
conduct the review. The final report however, must be
prepared by, of under the direction of, an Environmental
Risk Assessor possessing qualification as listed below.

An example risk assessment report or a risk assessment
review prepared by the vendor demonstration evidence of
relevant professional experience should also be provided
with submitted bid or upon request. Redaction of
confidential information regarding site/client names on
the sample documents is acceptable.

The WVDEP reserves the right to request and approve
the credentials of any person assigned to perform work
under this contract.

4.1.1.2 Record Retention:
The Vendor shall maintain such records a minimum of

five (5) years and make available all records to Agency
personnel at the Vendor's location during normal
business hours, 8:00AM EST to 5:00PM EST upon
written request by the Agency within 10 calendar days
after receipt of the request.

4.11.5 Confidentiality: The Vendor shall have access to private
and confidential data maintained by the Agency to the
extent required for the Vendor to carry out the duties and
responsibilities defined in this contract.

Documents will be sent t0 the vendor through a secured
server. Failure to maintain confidentiality will result in
cancellation of contract.

The Vendor agrees to maintain confidentiality and
security of the data made available and shall indemnify
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5.

and hold barmless the State and Agency against any and
all claims brought by any party attributed to actions of
breach of confidentiality by the Vendor, subcontiractors,
or individuals permitted access by the Vendor.

4.1.1.6 Testimony: Should the Agency request additional
assistance from the contractor for testimony in any state
or federal court or before any board or other
administrative body associated with a document prepared
under this agreement, such assistance shall be considered
1o be within the scope of work for this conract and thus
billed at the same hourly rate as the rest of the items in
{his coniract. An estimated number of times this might
occur is twice a year. Meetings/testimony wouid likely
take place in Charleston, WYV however, other locations

are possible.

CONTRACT AWARD:

5.1

52

Contract Award: The Contract is intended to provide Agencies with a purchase
ems. The Contract will be awarded to the two (2) lowest bid

price on all Contract It
vendors that provides the Contract Services meeting the required specifications for

the lowest overall TOTAL BID AMOUNT as shown on the exhibit A Pricing Page.
Selection will be based on the lowest bid vendor first. However, if the vendor hasa
conflict of interest on the job, the next vendor will be selected to avoid the conflict

of interest.

Pricing Pages: Vendor should complete the Pricing Pages by bidding on the price
per hour (x) multiplied by the Estimated Quantity of Hours needed (=} equals
Extended Cost. Vendor should complete the Pricing Pages in their entirety as
failure to do so may result in Vendor’s bids being disqualified.

The Pricing Pages contain a list of the Contract Items and estimated purchase volume.
The estimated purchase volume of each item represents the approximate volume of
anticipated purchases only. No future use of the Conract of any individual item is

guaranteed of implied.

Vendor should electronically enter the information into the Pricing Pages through
wvOASIS, if available, or as an electronic document. In most cases, the Vendor can
request an electronic copy of the Pricing Pages for bid purposes by sending an email

request to the following address: Michelle L. Childers@wy.gov.

6. PERFORMANCE: Vendor and Agency shall agree upon a schedule for performance of

Contract Services and Confract

Services Deliverables, unless such a schedule is already
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incladed herein by Agency. In the event that this Contract is designated as an open-end
contract, Vendor shall perform in accordance with the release orders that may be issued against

this Confract.
7. Crdering Procedure / Payment:

7.1. Work Directives: Work will be ordered by issuance of a Work Directive. The
Work Directive will contain the location of the project site, the specific
problem, the work to be performed, and the time frame during which the work

must be completed.

7.1.1.  The Work Directive may contain work directives for more
than one site if the sites are in close proximity of each other.

7.1.2.  Provided there is no conflict of interest in review of a
specific project, the Work Directive shall be awarded in the

following manner:

7.1.2.1. The Work Directive award will go to the
first lowest successful vendor.

7.1.2.2. If the vendor accepts the Work Directive, a
work plan and cost proposal will be required from the vendor as
specified in the work directive. The vendor will have five (5)
working days to accept or refuse the project. The work plan/cost
proposal will consist of a brief description of the work to be
performed, the number of hours, and the total dollar amount it
will cost to perform each task included in the work directive.
This can be provided in a simple email. Vendors will not be
reimbursed for providing the work plan/cost estimate.

7.1.2.3. If the vendor refuses the Work Directive, it
will be offered to the second lowest successful vendor and so
on.

7.1.2.4. The vendor’s submitted work plan and cost

estimate, containing the quantity estimates, shall be in
accordance with the onit prices provided in the response to this
RFQ. If the work plan and cost estimate are approved, the
WVDEP will issue a Notice to Proceed which will specify the
cost of the project and the starting and ending dates. Electronic

deliverables are acceptable.
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9.4. Anyone performing under this Contract will be subject to Agency’s security
protocol and procedures.

6.5. Vendor shall inform all staff of Agency’s security protocol and procedures.

10, VENDOR DEFAULT:
10.1 The following shail be considered a vendor default under this Contract.

10.1.1 Failure to provide Contract Items in accordance with the requirements
contained herein.

10.1.2 Failure to comply with other specifications and requirements contained
herein.

10.1.3 Failure to comply with any laws, rules, and ordinances applicable to the
Contract Services provided under this Contract.

10.1.4 Failure to remedy deficient performance upon request.
10.2 The following remedies shall be available to Agency upon default.

16.2.1 Immediate cancellation of the Contract.

10.2.2 Immediate cancellation of one or more release orders issued under this
Contract.

10.2.3 Any other remedies available in law or equity.
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11. MISCELLANECUS:

11.1

11.2

Reports: Vendor shall provide quarterly reports and annual summaries to the
Agency showing the Agency’s items purchased, quantities of items purchased, and
total dollar value of the items purchased. Vendor shali also provide reports, upon
request, showing the items purchased during the term of this Contract, the quantity
purchased for each of those items, and the total value of purchases for each of those
items. Failure to supply such reports may be grounds for cancellation of this
Contract.

Contract Manage:r; During its performance of this Contract, Vendor must designate
and maintain a primary contract manager responsible for overseeing Vendor’s
responsibilities under this Contract. The Contract manager must be available during

normal business hours to address any customer service or other issues related to this
Contract. Vendor should list its Contract manager and his or het contact information

below.

Contrzet Manager: 'ﬂ/o ks ’j/ M’a W ‘Q?a c\
Telephone Number: 7. P L‘l . l(_o ©- 529
Fax Number: | Q.L"‘ 9&00 - 5FHo

Email Address: VM&I"‘M é‘l ‘f\é mal&@%vo;ﬁf!g Lo




Exhibit A

Environmenta! Risk Assessor

CompnnyName:ﬂ/l\Q- MQ\'\-QDJ GM LLC
adaress: O\ Londey o"aW\ D\'E'L’Zl h S"\'e 201
City, State, Zip: MC-MULJ/V‘Q)-/ ‘QA \5'_79(_7

Phone & Fax No.: 73Ll' 9-(00 9})‘? /72\1[ FHotD - 5&9.\0

ITEM| ESTIMATED UNIT PRICE
QUANTITY ESCRI . PER HOUR

1.0 700 Environmental Risk Assessor 57 g‘ $ 5’ D ‘ L[_OD

PRI,

S TOTAL BID AMOUNT e 60 ( UfD O

e :
The DEP reserves the right to request additional information and
supporting documentation regarding unit prices when the unit price
appears to be unreasonable

4
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w1 State of West Virginia
roprovet /Redied - ENDOR PREFERENCE CERTIFICATE

reference in accordance with West Virginia Code, §5A-3-37. (Does not apply to
construction contracts). West Virginia Code, §5A-3-37, pravides an opportunity for qualifying vendors o request (atthe time of bid)
preference for their residency status. Such preference is an evaluation method only and will be applied only to the cost bid in
accordznce with the West Virginia Code. This certificate for application is to be used to request such preference. The Purchasing
Division will make the determination of the Vendor Preference, if applicable.

Application is made for 2.5% vendor preference for the reason checked:
Bidder is an individual resident vendor and has resided continuously in West Virginia for four (4) years immediately preced-

ing the date of this certification; or, _ ]
Bidder is a partnership, association or corporation resident vendor and has maintained its headguarters or principal place of
business continuously in West Virginia for four (4) years immediately preceding the date of this certification;

Bidder is a resident vendor parinership, association, or corporation with at least eighty percent of ownership interest
of bidder held by another entity that meets the applicable four year residency requirement; or,

Bidder i a nonresident vendor which has an affiliate or subsidiary which employs a minimum of one hundred state residents
and which has maintained its headquarters or principal place of business within West Virginia continuously for the four {4)
yoars immediately preceding the date of this certification; of,

Anplication is made for 2.5% vencor preierence ior the reason checled:

Bidder ic a resident vendor who certifies that, during the life of the contract, on average at least 75% of the employees
working on the project being bid are residents of West Virginia who have resided in the state continuously for the two years
immediately preceding submission of this bid; or,

Apolication is mede for 2.5% vendor preference ior tha reason checked:

Sidder is a nonresident vendor that employs a minimum of one hundred state residents, or a nonresident vendor which
has an affiliate or subsidiary which maintains iis headquarters or principal place of business within West Virginia and
amploys a minimum of one hundred state residents, and for purposes of producing or distributing the commodities or
complefing the project which is the subject of the bidder's bid and continuously over the entire term of the project, on
average at least seventy-five percent of the bidder's employees or the bidder’s affiliate’s or subsidiary’s employees are
-esidents of West Virginia who have resided in the state continuously for the two immediately preceding years and the

vendor’s bid; o,
Applicetion is made for 5% vendor preference for e reason checked:
Bidder meets either the requirement of both subdivisions (1) and (2) or subdivision (1) and (3} as stated above; or,

Appiication is made jor 3.5% vendor preference wio is a veteran ior the reason checked:
Bidder is an individual resident vendor wha is a veteran of the United States armed forces, the reserves or the National Guard

and has resided in West Virginia continuously for the four years immediately preceding the date on which the bid is
submitted; ot, ’

Application is mada {or 3.5% vencior prefersice who is a veleran jor the reason checked:

Bidder is a resident vendor who is a veteran of the United States armed forces, the reserves or the Nationai Guard, if, for
purposes of producing or distributing the commodities or completing the project which is the subject of the vendor's bid and
continuously over the entire term of the project, on average at least seventy-five percent of the vendor's employees are
residents of West Virginia who have resided in the state continuously for the two immediately preceding years.

7. Appfication is made for preference as a non-resident small, vomen- and minority-owned business, in accor-
dance with West Virginia Code §5A-3-56 and Wast Virginia Ccde of State Ridles.

] Bidder has been or expects o be approved prior to contract award by the Purchasing Division as a certified small, women-
and minority-owned business.

Bidder understands if the Secretary of Revenue determines that a Bidder receiving preference has failed to continue to meet the

requirements for such preference, the Secretary may order the Director of Purchasing to: (a} rescind the contract or purchase order;

or (b) assess a penalty against such Bidder in an amount not to excead 5% of the bid amount and that such penalty will be paid to

the contracting agency or deducted from any unpaid balance on the contract or purchase order.
brrission of this certificate, Bidder agrees to disclose any reasonably requested information to the Purchasing Division and

By su
avenue 1o disclose to the Director of Purchasing appropriate information verifying thet Bidder has paid

authorizes the Department of R
the required business taxas, provided that such information does not contain the amounts of taxes paid nor any other information

deemed by the Tax Commissicner 1o be confidential.
Bidder hereby certiiles that this certificate is true and accurate in ali respects; end that if a contract is issued to SBidder
&nd if anything contained within tais certificate changss during the term of the contract, Bidder will notify the Purchas-

ing Division in writing immeciately.
Bicder: . Signed:

Date: Title:
*Check any combination of preference consideralion(s) indicated above, which you are erititled lo receive.

Certification and application is hereby made for P

ARIRIE)
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ADDENDUM ACKNOWLEDGEMENT FORM
SOLICITATION NO.:

Instructions: Please acknowledge receipt of all addenda issued with this solicitation by completing this
addendum acknowledgment form. Check the box next to each addendum received and sign below.
Failure to acknowledge addenda may result in bid disqualification.

Acknowledgment: I hereby acknowledge receipt of the following addenda and have made the
necessary revisions to my proposal, plans and/or specification, etc.

Addendum Numbers Received:
(Check the box next to each addendum received)

[/ Addendum No. 1 [ ] Addendum No.6
[ 1 Addendum No.2 [ 1 Addendum No.7
[ ] Addendum No.3 [ 1 Addendum No. 8
[ ] Addendum No.4 [ 1 Addendum No.9
[ 1 Addendum No.3 [ ] Addendum No. 10

I understand that failure to confirm the receipt of addenda may be cause for rejection of this bid. |
further understand that any verbal representation made or assumed to be made during any oral
discussion held between Vendor’s representatives and any state personnel is not binding. Only the
information issued in writing and added to the specifications by an official addendum is binding.

The MQL\‘?DUA Gfow? LeC

D M fad

Authoriziﬁ §ignature

09-017-2016

Date

NOTE: This addendum acknowledgement should be submitted with the bid to expedite document processing,
Revised 6/8/2012
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DESIGNATED CONTACT: Vendor appoints the individual identified in this Section as the
Contract Administrator and the initial point of contact for matters relating to this Contract.

e M~a.L\Q;UA'}_ Pes.dont
(Printed Name and Title) D(}_i_)a "br. Sjr?—?lo[ M(',Murm«? QA— 15317

o\ |4 Jam

(Address)
m\ﬁ')}'[ﬂO'ga‘l? / TN - 20- 622

(Phone Npmber) / (Fax Number)
vma 4@ Tho ma ana-pécivau,(‘)f o

{email address)

CERTIFICATION AND SIGNATURE: By signing below, or submitting documentation
through wvOASIS, I certify that I have reviewed this Solicitation in its entirety; that I understand
conditions, and other information contained herein; that this bid,

an offer to the State that cannot be unilateraily withdrawn; that the
product or service proposed meets the mandatory requirements contained in the Solicitation for
that product or service, unless otherwise stated herein; that the Vendor accepts the terms and
conditions contained in the Solicitation, unless otherwise stated herein; that 1 am submitting this
bid, offer or proposal for review and consideration; that ] am authorized by the vendor 1o execute
and submit this bid, offer, or proposal, or any documents related thereto on vendor’s behalf; that
I am authorized to bind the vendor in a contractual relationship; and that to the best of my
knowledge, the vendor has properly registered with any State agency that may require

registration,

(%Ehpp )MQL\_'GJEA @Rwu!b { LC
W S o fopd  Doceidort

(Authorized Signature) (Representatifg Name, Title)

Ve L. Maldmd, Deese dew f

(Printed Name and Title of Authorized Representative)

09-071- >0l
(Date)

70N~ 3 0-5219 /78‘4 -Hp0- 522

(Phone Number) (Fax Number)

the requirements, terms and
offer or proposal constitutes

Revised 05/04/2016
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STATE OF WEST VIRGINIA
Purchasing Division

PURCHASING AFFIDAVIT

S1ANDATE: Under W. Va. Code §5A-3-10a, no contract of renewal of any contract may be awarded by the state or any
dor when the vendor or prospective vendor or a related party

of its political subdivisions to any vendor of prospective ven
to the vendor or prospective vendor is a debtor and: (1) the debt owed is an amount greater than one thousand doilars in

the aggregate; or (2) the debtor is in employer default.

EXCEPTION: The prohibition listed above does not apply where 2 vendor has cnntesteq any tax administered pursuant 1o
chapter eleven of the W. Va. Code, workers' compensation premium, permit tee or environmental fee or assessment and
the matter has not become final or where the vendor has entered into a payment plan or agreement and the vendor is not

in defautt of any of the provisions of such plan or agreement.

DEFINITIONS:

“Debt” means any assessment, premium, penalty, fine, tax or other amount of money owed to the state or any of its
political subdivisions because of a judgment, fine, permit violation, license assessment, defaultled workers’
compensation premium, penalty or other assessment presently delinquent oF due and required to be paid to the state
or any of its pofitical subdivisions, including any interest or additional penalties accrued thereon.

“employer default” means having an outstanding balance or liability to the old fund or to the uninsured employers’

tund or baing in policy defauit, as defined in W. Va. Code § 23-2¢-2, tailure to maintain mandatory workers'
compensation coverage, or failure to fully meet its obligations as & workers' compensation sefi-insured employer. An
employer is not in employer default if it has entered infto a repayment agreement with the Insurance Commissioner
and remains in compliance with the obligations under the repayment agreement.

“Related party” means a pary, whether an individual, corporation, partnership, association, limited liability company
or any other form or business association or other entity whaisoever, related to any vendor by blood, marriage,
ownership or contract through which the party has & relationship of ownership or other interest with the vendor so that
the party will actually or by effect receive or control & portion of the benefit, profit or other consideration from
performance of a vendor contract with the party receiving an amount that meets or exceed five percent of the total

contract amount.

the vendor's authorized signer affirms and acknowledges under penaity of
dor nor any related parly owe a debt as defined
loyer default as definec above, unless the debt or

AFFIRWATIOM: By signing this form,
law for false swearing (W. Va. Code §61-5-3) that neither ven
above and that neither vendor nor any related party are in emp
employer default is permitted under the exception above.

WITNESS THE FOLLOWING SIGNATURE;
Vendor's Name: /ﬁ\& Mak,ﬁoﬂ fm LL C

Authorized Signature: \VUL \wa I d ‘ Date: q - @" l(a
State of x:L

County of S ¥ AA  to-wit: " (Q

Taken, subscribed, and swom to before me this 1& day of E?Q/‘(' - .20 j_]g
W .

My Commission expires i Tand \‘Z) , 20

AFFIX SEAL HERE

b
O NOTARY PUBLIC\/@t{j p ! Vo égﬁnj

urchasimg Atfidavit (Revised 08/01/2015)

"%, MARY E GRAMS-KALLENBACH
Y COMMISSION #FFD24545
g EXPIRES June 5, 2017
(407) 356-0153 ElaridaNeiary Sarvice.com
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Sr. Risk Assessment Specialist/ Sr. Program Manager

EDUCATION M.S. Health Aspects of Water Quality (1987)-University of Pitisburgh
B.S. Chemistry {1980)-University of Pittsburgh

FIELDS OF SPECIALIZATION Public Health and Ecological Risk Assessments
Environmental Impact Assessments
Evaluation of Remedial Alternatives
Project Management
Analytical Chemistry
Indoor Alr Quality and Vapor Intrusion
Environmental Education
PCB MegaRule
Residential Evaluations
Toxicological Assessments
Evaluation of Regulatory Criteria
Development of Alternative Criteria
Probabilistic Modeling
EXPERIENCE SUMMARY

Mr. Mahfood is principal and co-owner of The Mahfood Group LLC® (TMG) and has over 35 years of combined
environmental experience in project management, human health risk assessment, and analytical chemistry.
He has focused on the technical requirements under Pennsylvania’s Land Recycling and Environmental
Remediation Standards Act (Act 2) including the latest issues associated with potential vapor intrusion and
indoor air quality. Mr. Mahfood has completed over 120 Act 2 risk assessments. Mr. Mahfood has also
worked on a variety of state led voluntary remediation programs across the eastern United States including
Ohio, North Carolina, South Carolina and West Virginia. He has also worked on various federal programs
across the country, including Superfund and both Air Force and Navy programs. Mr. Mahfood has also worked
as the lead risk assessment specialist on over 67 former manufactured gas plant sites in the United States.
Mr. Mahfood has provided environmental health assessments to the natural gas and electric power industry for
over twenty-six years. In addition, Mr. Mahfood has completed over 90 risk assessments under the PA Code
245 Storage Tank and Spill Prevention Program, including bulk storage terminal assessments.

Mr. Mahfood has worked on many sites where he has developed a variety of strategic approaches for site
closure utilizing unique aspect and tools of quantitative risk assessment. Many of Mr. Mahfood's clients have
relied on site specific data evaluation methods and procedures that reduce the need for further remediation.
More recently, Mr. Mahfood has utilized various quantitative methods for deriving exposure point
concentrations for the construction/utility worker scenarios, including segmentation of the utility corridor. Mr.
Mahfood has also recently been utilizing refined fate and transport assessments to establish whether potential
downgradient exposure to groundwater impacts exists. Recently, Mr. Mahfood has proposed altermative
approaches to limiting exposure within a utility right-of-way in order to reduce the need for costly remediation.

The Mahfood Group LLC® currently holds a contract through the West Virginia Department of Environmental
Protection (WVDEP), Division of Land Restoration, to assist in the review of human heaith and ecological risk
assessments associated with the voluntary remediation and redevelopment program. Mr. Mahfood acts as the
technical lead for this contract and focuses on the following:

Review of public health and ecclogical risk assessments
« Assist and coordinate development of technical topics for use in the review of quantitative risk
assessments under the program
s Interact with both WVDEP project managers and risk assessors to assist in project coordination
including scope of work development and review for the sife assessments
Perform site visits in support of the technical review
Perform quantitative reviews of all calculations, fate and transport assumptions and modeling
Review of conceptual site model design
Develop technical comments to be addressed by the entity submitting the risk assessment report
Coordinate with the consuiting firm submitting the risk assessment report to expedite and stream line
technical responses

Page 10of 8



thy O
@ E%Igﬁ{i% JOHN J. MAHFOOD

Sr. Risk Assessment Specialist/ Sr. Program Manager

Mr. Mahfood has also conducted Phase | Environmental Site Assessments, Interim Remedial Measures, and
Phase |i Field Investigations at former manufactured gas plant (MGP) facilites. These projects included all
aspects of agency negotiations to solicit a phased approach outlined in a decision flow diagram. He has
coordinated all activities associated with the removal of coal tar material from above ground and below ground
gas holders and associated MGP structures. Mr. Mahfood has also been responsible for conducting
quantitative risk assessments at many different types of industrial/commercial facilities across the country,
including both RCRA and Superfund sites.

SELECTED PROJECT EXPERIENCE

«  Mr. Mahfood has developed and implemented a post remedial care program to monitor sites that have
been closed under various regulatory programs. This post remedial care program consists of
information/data collection to ensure that post remedial care obligations are being met. The information is
archived into a data base and reports are submitted to the appropriate agency on a regular basis.

e  Environmental covenants (EC) are a critical part of site closure under many state led remediation
projects. Mr. Mahfood has developed and implemented the necessary institutional controls for site
closure and has prepared many EC as part of post remedial care obligations.

«  Mr. Mahfood has worked on a former manufacturing/plating facility where PCB sediment migration in
drainage ditches was a potential issue. A historic review of the plant operations was completed to focus
in on the potential sources of PCBs on the facility. With a refined strategic approach for sampling, PCBs
were shown to attenuate to near acceptable levels, and biological issues associated with the sediment
were of less concern when incorporating a biological assessment of the sediment. Therefore, the only
remaining issue was to evaluate potential residual exposures to sediment for a trespasser.

. Mr. Mahfood is currently working on a bulk petroleum storage facility outside the United States, which
presents a unique set of issues related to applicable guidance and criteria for completion of the
quantitative risk assessment. An in depth analysis of potential exposure scenarios was completed for the
local community and a preliminary conceptual site model was developed using numerous alternative
guidance documents and methods for obtaining environmental field data to be used in the quantitative
risk assessment.

« Mr. Mahfood regularly works within the electric power generation industry assisting his clients on the
latest issues associated with coal fired power plants, including toxicological evaluations of coal fired
power plant bi-products and ash materiai.

«  Mr. Mahfood is currently working on various aspects associated with the gas industry and related impacts
for development of natural gas compressor stations, including the development of site specific clean up
criteria when Act 2 criteria are not available.

« A former industrial piant encompassing approximately 16 acres was evaluated by Mr. Mahfood utilizing
the site specific standard under Pennsylvania’s Act 2 program which affords a property owner the option
to assess site specific risks using various current and potential future use scenarios. The site was divided
into three future development parcels. Each parcel was addressed separately with site specific
scenarios. One primary issue with the site was the diffuse groundwater discharge to surface water with
impacts of chlorinated solvents and an identified preferential pathway also leading to the surface water
via an historic catch basin system. Based on the results of the risk assessment a series of remedial
action objectives were developed by Mr. Mahfood giving the property owner cost effective alternatives to
address the surface water issues.

« Mr. Mahfood is responsible for developing and implementing a PCB monitoring program for a
Pennsylvania utility under the federal PCB MegaRule Program Part 761. Responsibilities include

Page 2 of 8
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Sr. Risk Assessment Specialist/ Sr. Program Manager

developing sampling protocols, establishing a data base management system, working with the utility to
update their natural gas pipeline system data base identifying PCB locations and developing system wide
protocols for implementing mitigation measures.

«  Mr. Mahfood has performed quantitative risk assessments on a variety of sites with mercury impacts.
These evaluations focused on manometer repair buildings, compressor stations, and various other types
of units where mercury impacts occurred (e.g. Superfund Sites). Of special interest for some of the
projects was a complete understanding of how mercury may migrate within the structures (and external to
the structures) where repairs took place (especially those facilities with wooden floors). Mercury
migration as it is considered in quantitative risk assessments was very important in order to not
underestimate the potential for receptors to be exposed outside the primary release area.

«  Mr. Mahfood is currently working as lead risk assessor on numerous petroleum/underground storage tank
sites located in both Pennsylvania and West Virginia under their respective voluntary programs. These
assessments focus the use of risk assessment on addressing environmental impacts in order to place
these sites back into use. Preliminary conceptual site modeling is paramount in converging the
investigative activitics to address those areas of the site that could create the most significant risk and
then will help to develop specific remedial action objectives to mitigate any risk benchmark exceedances.
Most of the site conceptual models addressed nonresidential use, however, several of the sites needed to
address future residential use and recreational use as part of the risk assessment.

» M. Mahfood is focusing a considerable amount of time on vapor intrusion and indoor air quality. He has
worked closing with a nationally recognized air laboratory to develop and refine soil gas sampling
procedures and indoor air sampling methodologies utilizing his combined public health and chemistry
background with specific focus on residential indoor air.

e«  Mr. Mahfood conducted a risk assessment on a former MGP located in Wilmington, NC. Investigative
activities for this site were conducted under an Administrative Order on Consent (AOC). Current use of
the site included a senior housing facility, @ public boat ramp, and an abandoned industrial facility. The
surrounding area includes residential properties. The site contained the typical MGP residual source
areas. Because a portion of the MGP site is currently used and the other portion is being considered for
future development, a variety of future use exposure scenarios were developed to focus the risk
assessment. By incorporating reasonable future use scenarios at the beginning of the process and
working together with the various interested parties, a significant cost savings can be realized for this site.

« One of Mr. Mahfood's latest projects involved the West Virginia Voluntary Remediation Program (VRP).
The site is located in Kenova, West Virginia along the Ohio River. The site was a former industrial facility
that housed a variety of indusirial activities over the years. Mr. Mahfood was acting as both Sr. Project
Manager and Sr. Risk Assessment Specialist on the project. The site has many unique characteristics
including the involvement of multiple VRP's due to environmental impacts on adjacent properties, some of
which have migrated and consequently impacted the site. Activities involving Mr. Mahfood’s experience
at the site have been ongoing for over three years. Beginning with a strategy meeting with the WVDEP, a
unique approach was developed to address impacts at the site. This approach included addressing the
soil and groundwater impacts (vapor intrusion from shallow perched zones) first. This approach enabled
progression of the site investigation activities related to the soil independent of the deep groundwater
issues which were a result of other entities and are being addressed under separate VRP's.

A risk based approach was utilized at the beginning of the project to develop a conceptual site model
(CSM) which focused the program on soil and the perched groundwater (vapor intrusion only). This
process was helpful in centering the remedial investigation efforts on the end use and producing
analytical data necessary for the site specific risk assessment. As part of the baseline risk assessment
(BRA) for the site, Mr. Mahfood developed reasonable scenarios which addressed both current site
situations and the future use based on knowledge of the surrounding area and the interest of adjacent
property owners in the site. The BRA used both default and site specific inputs and assumptions which
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resulted in a conservative approach in order to develop potential remedial action objectives (RAOs). The
BRA results indicated the need to address surface soil due to excess lead in two small areas of the site.

Therefore, Mr. Mahfood oversaw the preparation of a Remedial Action Plan (RAP) that was prepared and
implemented to reduce the surface soil lead concentration to an acceptable level as demonstrated by the
conduct of a residuai risk assessment (RRA). Mr. Mahfood worked closely with the WVDEP project
manager in order to delineate the remediation area and to collect post excavation samples necessary for
use in the RRA.

In the conduct of this risk assessment process along with other risk assessments performed by Mr.
Mahfood, he has utilized the most recent accepted methodologies in developing CSMs, fate and transport
evaluation, receptor analysis, statistical analysis, quantitative assessment and uncertainty analysis. This
project recently received a No Further Action Letter from the WVDEP.

»  Mr. Manhfood is currently program manager for a multi-site MGP program being conducted under a
Consent Order and Agreement (COA) in accordance with Pennsylvania's Land Recycling and
Environmental Remediation Standards Act (commonly known as Act 2). Mr. Mahfood's responsibility
includes managing 8-10 MGP sites on an annual basis under this program. Project activities have
inciuded Phase | activities, Remedial Investigations, Risk Assessments, Interim Remedial Activities,
Cleanup Plans and Final Report documentation.

As part of this program, generic documents (e.g., Generic Work Plan, Generic QAPP and Generic HASP)
have been developed. These generic plans facilitate the use of generic procedures on a site-specific
basis. The client realizes a significant cost savings by utilizing these fypes of generic documents.

As an important element of the multi-site program, Mr. Mahfocd participates in program mestings with the
Pennsylvania Department of Environmental Protection (PADEP) once a year to discuss program and
technical issues. These meetings include five of the six PADEP regions and PADEPs central office.
These meetings act as the forum to discuss technical issues before they hecome problematic on a
particular project (or program wide).

Under this program, Mr. Mahfood completed management of a site investigation and cleanup where a
detailed delineation of a basai confining unit was performed in order to determine the potential for coal tar
migration. This activity enabled the placement of a product recovery system in an area where coal tar
accumulation was most prominent. ln addition, delineation of this unit also was useful for the placement
of piezometers to monitor potential migration during recovery efforts and show that the coal tar was not
migrating to the point of compliance {i.e., property boundary).

The site activities have alse included project objectives which have focused on reuse, including benefits
for the site owner, local municipality and the local community. Mr. Mahfood has conducted a site-specific
risk assessment for this property which incorporated very specific end use activities including a little
league baseball field and supporting facilities (e.q. parking lot). Based on the risk assessment findings, it
was determined that an engineered control along with deed resirictions on intrusive activities and an
incomplete pathway for groundwater use would satisfy Act 2 requirements for closure and offer this site
for reuse to the local community. This site has recently been closed under Act 2 and a relief of liability
has been granted. The site was also designated as one of PADEP’s “Showcase Sites” under the Land
Recycling Program.

« Mr. Mahfood was project manager for the investigation and interim remedial action (IRA) phases and
senior risk assessment specialist for a former manufactured gas plant site located in Pennsylvania. This
site was also evaluated under the multi-site program. The site is adjacent to a recreational surface water
body and a boat ramp to access the river. Based on the resutts of the IRA {which included the removal of
approximately 700 tons of coal tar from a below grade gas holder) and the risk assessment, the final
remedy for the site included an engineered cover and natural attenuation. The natural attenuation portion
was supported by groundwater modeling activities to demonstrate that there was no direct impact to the
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adjacent surface water body. The results of these activities invited the local municipality to purchase the
property and designate the site as “green space” to help encourage additional recreational use of the
river. This site received a relief of liability under Act 2.

« Mr. Mahfood was project manager and lead risk assessor for an MGP site where purifier waste was
identified as the primary MGP waste. This material was distributed along the surface of the site. He led
the initial investigation acfivities to determine the vertical and horizontal extent of the purifier waste.
Based on the site investigation Mr. Mahfood coordinated hot spot removal of certain areas exceeding
applicable Act 2 medium-specific standards and performed a residual risk assessment demonstrating
acceptable site-specific risks. Subsequent to the removal and risk assessment activities the area was
returned to beneficial use as a parking lot for the local gas company. A relief of liability was granted for
this site under Act 2.

«  Mr. Mahfood was lead risk assessment specialist for two site-specific risk assessments utilizing both U.S.
EPA Region 4 and State of North Carolina Guidance for a manufactured gas plant site located in North
Carolina. The site consisted of two separate parcels where very different conceptual site modeis were
developed to account for the distinct differences in current and potential future site use. The results of the
risk assessment showed that for the one parcel only surgical soil removal would be necessary to meet
site use and acceptable risk levels. While the other parcel met acceptable risk tevels and no remedial
alternative was necessary. A key element of both risk assessments was the development of a risk-based
approach with consideration of potential current and future use and the use of reasonable exposure
scenarios.

«  Mr. Mahfood has completed the risk assessment on a former MGP site in North Carolina where the future
development will be for recreational boating activities. Based on the planned future use, Mr. Mahfood
was able to develop site-specific exposure scenarios which will limit removal of historic MGP materials to
those contained in below grade structures (e.g. below grade holder and tar wells).

« Mr. Mahfood worked on a site-specific risk assessment in North Carolina where historic manufactured gas
plant operations were conducted and more recently the site was used as a dry cleaner. The complicating
factor with this site was the combined constituent list of manufactured gas plant residuals and dry cleaner
chemicals. An office currently occupies a small portion of the site; however, the remainder of the site is
unoccupied (with some vacant structures). The risk-based approach plays a very important role for
redevelopment of the property. Redevelopment plans are incorporated into the risk-based approach
therefore, enabling the refinement of a conceptual site mode! and the development of realistic potential
exposure input parameters based on the future use, especially when considering potential exposure
pathways such as vapor intrusion.

e As a Senior Environmental Risk Analyst, Mr. Mahfood has performed public health environmental
assessments for industrial clients as part of remedial investigations and the development of various risk-
based approaches. The types of sites include: coke plants, manufactured gas plants, wood treating
plants, and coal tar refineries. He has provided expertise in the development of potential human
exposure and environmental pathways and fate and transport analysis of site related chemicals in the
environment.

e Mr. Mahfood has been invalved in probabilistic cost modeling for various confidential clients. He has
worked on and developed input parameters and methods for describing various probability distributions
for use in the modeling.

e Mr. Mahfood was lead risk assessor for an industrial site where he compared the benefits of performing a
deterministic risk assessment versus a probabilistic risk assessment and weighed the cost of each
against a favorable outcome in order to show that implementation of a remedy was not necessary. This
assessment was conducted under the Ohio VAP and saved the client approximately $500,000 dollars in
remediation costs.
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Sr. Risk Assessment Specialist/ Sr. Program Manager

«  Mr. Mahfood historically focused his efforts on evaluating the potential for reuse of “waste” material as a
product for retail sale. He performed a risk assessment under Pennsylvania’'s Residual Waste
Regulations to establish wood ash as a coproduct for various commercial uses (e.g., as a soil
amendment, road base material). The activities associated with this risk assessment required a complete
understanding of the manufacturing process which generated the wood ash, potential reuse markets,
chemical breakdown of the material, potential use scenarios and a unique understanding of use specific
exposure parameters.

« The following technical specialties support Mr. Mahfood's efforts acting as both project manager and risk
assessment specialist for many of his projects. They include public health rigk and environmental impact
assessments, utilizing deterministic assessments and probabilistic analysis, chemical/ analytical program
development, contaminant fate and transport and statistical analysis. Mr. Mahfood performed qualitative
and quantitative health risk and environmental assessments for superfund remedial investigations and
feasibility studies. One of his Superfund projects included a risk assessment for a car battery reclamation
site where lead was the major environmental concern. This assessment not only included an evaluation
of potentiai exposure to lead, but an assessment of how the lead would migrate in the environment based
on the acidic conditions as a result of the battery acid.

. Mr. Mahfood has been responsible for the preparation of sampling and analysis plans, including
budgeting and scheduling of associated analytical activities. Mr. Mahfood’s background in analytical
chemistry has assisted him in selecting the appropriate analytical methods necessary to accomplish
project quality objectives and to assure attainment of chemical criteria.

.  Mr. Mahfood has also completed public health and environmental assessments for uncontrolled waste
sites and developed comprehensive validation procedures for the evaluation of analytical data on several
remedial investigations for the U.S. Department of Defense. These sites included Air Force bases, with a
focus on the risk associated with exposure to the various areas where training activiies were completed
(e.g., burn pits).

« As a Chemist, Mr. Mahfood coordinated the analysis and data review of water and soil samples under
Superfund protocol for the analysis of pesticides, herbicides and PCBs. Mr. Mahfood has a complete
analytical background in the analysis of industrial wastes by gas chromatography, including volatile
compounds, PCBs, herbicides, base/neutral, and acids. He has also analyzed water samples for
inorganic ions by ion chromatography and performed a variety of wet chemical analyses for inorganic
constituents.

«  Mr. Mahfood has developed quality control procedures, including routine quality control charts along with
a complete statistical analysis to monitor and review test results on a daily basis. He has also performed
analysis on other media such as acid mine drainage, industrial effluents, home drinking water and coal
samples.

SELECTED PUBLICATIONS/PRESENTATIONS

Hale, J.R., J.J. Mahfood, and R.J. Hickman, 1999. Evaluating Natural Attenuation of Dissolved Coal
Gasification Derivatives in Shaliow Unconfined Aquifers. Presented at the IGT Twelfth International

Symposium on Environmentai Biotechnologies and Site Remediation Technologies & Utility Industry
Environmental Issues, Challenges, and Solutions. December 1999.

Hasel. Michael, J.J. Mahfood, Anthony Mazzoni. A Case Study for Cost Effective Control of MGP Site
Remediation Risks with a Fabric Structure in a Residential Setting. Presented at the Gas Technology
Conference & Exhibition, Orlando, Florida. January 30-February 2,2005.
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Kupchella, L., A. Syty, and J.J. Mahfood, 1983. Improved Apparatus for Rapid Mercury Determination by Cold
Vapor Atomic Absorption Spectroscopy. Journal of the Association of Official Analytical Chemists, September
1983, Volume 68, pp. 1117-1120.

Mahfood, J.J., Andrew Swales, 2011. Karst Geology, Vapor Intrusion and Human Health Risk Assessment —
Fundamental Issues to Consider. Growing Communities on Karst 2011 and the Great Valley Water Resources
Science Forum, Septemnber 2011.

Mahfood, J.J., Mary Washko, 2010. Risk Assessment and a Multi-Phased Approach to Investigating TCE
Plume in Karst. Growing Communities on Karst 2010 and the Great Valiey Water Resources Science Forum,
September 2010.
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LISA M. POPPELREITER
Environmental Scientist/Risk Assessor

EDUCATION B.S. Environmental Science (2009) - Summa Cum Laude
California University of Pennsylvania
TRAINING HAZWQOPER
ASTM E1527 Phase | Training
FiELDS OF SPECIALIZATION Public Health Assessments
Data Management
Statistical Evaluation of Analytical Data
Site Assessments
EXPERIENCE SUMMARY

Ms. Poppelreiter has over four years of environmental experience in areas including data management and
review, statistical evaluation of analytical data, quantitative risk assessments, site assessments, and risk
assessment review. She has focused on the technical requirements under Pennsylvania’s L.and Recycling
and Environmental Remediation Standards Act (Act 2). Ms. Poppelreiter has completed a multitude of risk
assessments under Act 2 ranging from simple, small UST sites to MGP sites to large, chiorinated sites with
no comments from the PADEP. Her experience also extends beyond the baseline risk assessment, assisting
with remedial action cbjectives, post-remedial care plans, and environmental covenants.

SELECTED WORK/PROJECT EXPERIENCE

Ms. Poppelreiter has sufficient experience in software package, in order to perform statistical

statistical evaluation of analytical data, screening of
data against appropriate media specific criteria,
toxicity assessments, quantitative risk assessments,
and development of complex conceptual site
models in order to efficiently and effectively close
sites under various State standards. She has
assisted in the development of Remedial
Investigation Reports, Risk Assessments, Cleanup
Pians, and Residual Risk Assessments for several
manufactured gas plant (MGP) sites. In addition,
she has completed the 40-hr online HAZWOPER
training and a training course for ASTM E1527
Phase | ESA. Ms. Poppelreiter is proficient in
Microsoft Word, Excel, Powerpoint, and Publisher.

Ms. Poppelreiter has taken the lead on many risk
assessment reports. She has a solid understanding
of the equations, parameters, and calculations
necessary to complete a risk assessment using
models from Pennsylvania as well as other states.
She is familiar with the chemical properties and
toxicity criteria available through a hierarchy of
resources, as well as gathering background
information. She is also familiar with using on-line
search tools such as the PA Groundwater
information System (PaGWIS) online database and
the Pennsylvania Natural Diversity Inventory (PNDI)
environmental review tool. She is competent in
utiizing ProUCL, a comprehensive statistical

analyses of analytical data to develop exposure
point concentrations. She has performed numerous
risk calculations and has written supporiing text for
a multitude of risk assessments. She has also
created soil and groundwater tag maps, used to
highlight exceedances of constituents in comparison
to PA’s Act 2 screening criteria and their location in
relation to the site.

Ms. Poppelreiter has participated in a complex risk
assessment for a site in which a catch basin served
as a preferential pathway and discharged into a
culvert, which then discharged into an adjacent
stream. Assessment of a recreational user of the
stream and the stream itself was strategically
evaluated in two parts. One part was the direct
discharge from the culvert and the other part was
diffuse discharge of groundwater upstream of the
culvert discharge point. A site-specific surface
water concentration was back-calculated for the
recreational user under several scenarios {varying
dermal exposure) in order to determine an
acceptable surface water concentration that would
be below an acceptable risk benchmark.

Ms. Poppelreiter assisted in developing a modei that
represents a wet basement and a sump scenario in
order to estimate indoor air concentrations in which
groundwater conditions limited the use of the
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Johnson and Ettinger (J&E) model. A model
presented by the Virginia Department of
Environmental Quality (VA DEQ) was creatively
incorporated to this site-specific situation.  In
addition, she has utilized MS Publisher to create
figures in support of a descriptive conceptual site
mode! as well as to create schedule flow charts.

Ms. Poppelreiter has assisted in a residual risk
assessment for a former MGP site. A residual risk
assessment was conducted in order to derive
remedial goals that would reduce the overall hazard
index and cancer risk fo acceptable levels for each
receptor at the site. This required each receptor
and exposure pathway to be evaluated in order to
determine which pathway{s) contributed the most
risk and as a result was chosen as the basis of the
remedial action goals that were calculated. These
remedial goals were calculated to be protective of
all receptors evaluated at the site.

Ms. Poppelreiter has also assisted in third-party
reviews of risk assessments from West Virginia.
She is familiar with the West Virginia Voluntary
Remediation and Redevelopment Act (VRRA)
regulations and has assisted in commenting on site
assessment reports and risk assessment reports.

Ms. Poppelreiter currently performs statistical
analyses on quarterly groundwater data under a
Nationa! Pollutant Discharge Elimination System
(NPDES) Permit. This analysis utilizes the
tolerance interval procedure to calculate tolerance
limits based on the background well data and
compares data from four compliance monitoring
wells in order to determine if there is a statistically
significant increase in concentration over the
background well.

Ms. Poppelreiter has also had experience in the
field participating in perimeter air monitoring during
an interim response action excavation and assisting
in collecting waste water disposal samples. She is
familiar with the use of air monitoring equipment
such as photoionization detector (PID) devices.
She has also had a significant part of an on-going
annual PCB (polychlorinated biphenyls) sampling
program in which liquid samples were collected from
accumulation in components from natural gas
distribution pipeline systems across western
Pennsylvania and tested for PCBs. Ms.
Poppelreiter works  closely  with  analytical
laboratories to have samples from various media
analyzed, starting from development of the

analytical scope of work to management of the final
lab results.

Ms. Poppelreiter has performed research on
alternative methods for estimating trench air
concentrations for a consfruction worker/utility
worker scenario. This included site-specific
modifications to existing trench air models (e.g.
VADEQ model) based on USEPA Region 8
documents. Maodifications to the trench dimensions
and air exchange rate play a significant role in
estimating trench air concentrations. This
evaluation also included utilization of soil gas data
and utilization of direct air measurements collected
within a french via Summa canisters. Alternative
methods based on Andeiman studies were also
considered during this evaluation.

Ms. Poppeirsiter has alsc been responsible for
developing and updating generic work plan
documents for a multi-site consent order and
agreement in the state of Pennsylvania.

Ms. Poppelreiter has experience training entry level
employees on the risk assessment process,
including following appropriate regulatory guidance
procedures, understanding the screening process
for selection of constituents of interest, evaluation of
applicable receptors and exposure pathways, etc.

Ms. Poppelreiter has taken part in public
presentations that ouireached to the general public
as well as environmental professionals. For
example, she gave a powerpoint presentation at the
2012 PA Brownfields Conference on the
conservative nature of risk assessments based on
conservative assumptions, parameters, and other
factors that additively produce an overall
conservative risk assessment. She has also
presented at the 2014 WV Brownfields Conference
on the complex nature of preferential pathways to
surface water, and she has presented at the 2015
PA Brownfields Conference discussing an
evaluation of the VADEQ trench model and
exploring site-specific alternatives.

Ms. Poppelreiter has experience preparing
environmental covenants (ECs) for a property based
on the institutional andfor engineering controls
required for the property. This includes
summarizing the property’s tax parcel information,
description of contamination and remedy, and
activity and use limitations.
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SELECTED PRESENTATIONS

Urbassik, Mark, L. Smith, 2012. A Different Paradigm for Brownfield Assessments/Remediation. Presented at
the 2012 Pennsylvania Brownfields Conference. Co-authored by John J. Mahfood.

Shaw, Bruce, L. Smith, and J. J. Mahfood, 2014. Risk Assessment to Support Multi-Phase Brownfields
Redevelopment. Presented at the 2014 West Virginia Brownfields Conference. September 11 and 12, 2014.

Shamory, Brett, L. Smith, 2015. Evaluation of Virginia DEQ Trench Model for Construction/Utility Worker
Exposure Pathway Risk Assessment. Presented at the 2015 Pennsylvania Brownfields Conference. Co-
authored by John J. Mahfood and Chad Hunter.
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Environmental Scientist/Risk Assessor

EDUCATION

B.S. Environmental Health (2010) —

Indiana University of Pennsylvania

M.P.H Environmental and Occupational Health (2015)
University of Pittsburgh

Certificate in Environmental Health Risk Assessment (2015)
University of Pittsburgh

FIELDS OF SPECIALIZATION

Public Health Assessments

Data Management
Statistical Evaluation of Analytical Data
Site Assessments

EXPERIENCE SUMMARY

Ms. Tibbens has over one year of environmental experience in areas including data management and review,
quantitative risk assessments, statistical evaluation of analytical data, site assessments, and risk assessment

review.
Environmental Remediation Standards Act (Act 2).

She has focused on the technical requirements under Pennsylvania’s Land Recycling and

SELECTED WORK/PROJECT EXPERIENCE

Ms. Tibbens has completed statistical evaluation of
analytical data, screening of data against
appropriate media specific criteria, toxicity
assessments, quantitative risk assessments, and
development of conceptual site models. She has
also assisted in the development of Remedial
investigation Reports, Risk Assessments, and
Residual Risk Assessments for multiple sites.

Ms. Tibbens has  experience  preparing
environmental covenants (ECs) for several
properties based on the instituional andfor

environmental controls required for the property.
This includes summarizing the property’s tax parcel
information, description of the contamination and
remedy, and the activity and use limitations.

Ms. Tibbens has developed a solid understanding of
equations, parameters, and caiculations necessary
to complete a risk assessment using models from
Pennsylvania as well as other siates. She is
familiar with the chemical properties and toxicity
criteria available through a hierarchy of resources,
as well as gathering background information. She is
also familiar with using on-line search tools such as
the Pennsylvania Natural Diversity Inventory (PNDI}
environmental review tool. She is competent in
utilizing ProUCL, a comprehensive statistical
software package, in order to perform statistical
analyses of analytical data and to develop exposure

point concentrations. Ms. Tibbens currently
develops risk calculations and supporting text for
multiple risk assessments.

Ms. Tibbens also created soil and groundwater tag
maps which are used to highlight exceedances of
constituents in compariscn to PA’s Act 2 screening
criteria and their location in relation to the site.

Ms. Tibbens assisted in developing a model that
required site-specific groundwater concentrations.
This required her to use the Johnson and Ettinger
(J&E) model to calculate indoor air concentrations.
She was able to accomplish this by having strong
understanding of the assumptions, parameters, and
limitations of the model.

Ms. Tibbens has assisted in a residual risk
assessment for a former MGP site. A residual risk
assessment was conducted in order to calculate
hazard index and cancer risk levels using post-
remediation analytical data and to demonstrate
attainment under the Site-Specific Standard (SSS).
This required each receptor and exposure pathway
to be evaluated in order to determine which
pathway(s) contributed to the risk.

Ms. Tibbens currently performs statistical analyses
on quarterly groundwater data under a National
Pollutant Discharge Elimination System (NPDES)
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Permit. This analysis utilizes the tolerance interval there is a statistically significant increase in
procedure to calculate tolerance limits based on the concentration over the background well.
background well data and compares data from four

compliance monitoring wells in order to determine if



®pon recommendation of the Faculty
and by authoritp of the Council of Trusgtees
and of the Board of Governors of the State Spstem of Bigher Ehucation

Pauren Rape Tibbeng

having succegsfully completed the required courge of stubdies
ig hereby awarbed the degree of

Wachelor of Science

Magna Cum Laude
with all vights, honors, and privileges thereunto pertaining
@iven at Fudiana Bnibersity of Penngplvania
thig geventh day of Map, two thougand and ten.

State Spstenr of Fyigher Eoncation

y

EChnic, Woary of Hebkrrovs
Sate £pstem of MHighel Couration

{[M%{E\z

Fivesivent of the Blaivergity

" DedBlay

A harr, Counil of mmm




/?ﬁ //

Q\\
N
\
\Q\

GRADUATE ScHOOL oOF PuBLIC HEALTH

UroN RECOMMENDATION OF THE FACULTY,
AND By AuTHORITY OF THE BoARD OF TrRUSTEES, CONFERS UPON

LAUREN KAYE TIBBENS

THE DEGREE OF

MASTER OF PUBLIC HEALTH

WITH ALL THE RIGHTS, PRIVILEGES AND RESPONSIBILITIES PERTAINING THERETO.
IN WITNESS THEREOF, THE SEAL OF THE UNIVERSITY AND THE SIGNATURES
OF THE AUTHORIZED OFFICERS ARE AFFIXED AT PITTSBURGH, PENNSYLVANIA.

APRIL 25, 2015

E’/ha—éﬂ S. [ el

DEAN, GRADUATE SCHOOL OF PUBLIC HEALTH

RD OF TRUSTEES

T e

PROVOST

7 =




THE UNIVERSITY OF PITTSBURGH
GRADUATE SCHOOL OF PUBLIC HEALTH

certifies that

Lauren Kaye Tibbens

having satisfied the requirements of this program

has been granted the Certificate in
Environmental Health Risk Assessment
In witness thereof, we have affixed our signatures.
April 25, 2015
55

/’i/ e

- (\3 [+ B > S

JamesPeterson, PhD Denald S. Burke, MD
Program Director Dean, GSPH

/,57
n;




Example Risk Assessment



Risk Assessment Report

rormer Top’s Diner Property
412 Central Avenue
Johnstown City, Cambiia County, Pernsy!vania

Prepared for:

P. Joseph Lehman, Inc.
Post Office Box 419
Hollidaysburg, PA 16648

Prepared by

The Mahfood Group LLC®
1061 Waterdam Plaza Drive -
. Suite 201
McMurray, Pennsylvania 15317

PADEP Primary Facility ID No. 772457
Project No. 15030-001

August 2015

] 8 e M
BN

o

P. JOSEPH LEHMAN, INC.

=



Risk Assessment Report
Former Top’s Diner Property

Johnstown City, Pennsylvania August 2015
TABLE GF CONTENTS
INtroduction.....cumeserscsanssersansnsssasssosscsnaes S —— wranene 2= 0 -
2 Site Background and Setfing ........ccvveseeervinscescsnsnsnesessarsasens SeEhasenaasss crreressd
2.1 Site Location and DeScriplion .............coceconiesieseeeseeereeteieeie e 8
2.2 ST HISIONY ..ottt siei et r st e v e R e ee ettt es e e 9
2.3 Site INVESHZANIONS .......cec. ittt bttt 9
2.3.1 _Phase I and Phase II Environmental Site Assessments (Mountain
Research, LLT) .. ccii et se e s s en s sene s b s s s m e s ssnsens 9
2.3.2 Underground Storage Tank Excavation (Lehman).....cc.cceoceeeeeriivsinerenene 10
2.3.3 Remedial Investigation (Lehman)..........ccoecvveeecmmimnncneniecreeeris e 10
2.4 Groundwarter USe...........cccivninininicctini et s 11
3 Analytical Results and Selection of Constituerts of Concern ......ciennee. 13
3.8 ARGIHCAL DGO ...t s 13
3.2 Selection of Constituents 0f CONCEFR............ccoooemeeeroncereee e 17
4 Conceptnal Site Model........c.cccurcrienccssenrunnee cesstniaresuannte o st eRe s e s Rt e nas 22
4.1  Geologic and Hydmgeologlc Conceptual Site Model ..........cveciiiecierniiiinnn 22
4.1.1 Site Geology.... SOOI
4.1.2 Site Hydrogeology ..................................................................................... 23
4.2  Human Health Conceptual Site Model...................ooovvveviereaceseeereeen, 23
4.2.1 Potential Constituent Migration ROULES..iueiverieereieerivnisesiesesseearessssrnsnsens 24
4.2.2 Potential Receptors and Exposure Pathways .........ccccecrvmemrveersiecerernrinnnae 25
4.2.3 Summary of Incomplete Pathways via Institutional Controls ...................35
4.3 Ecological ASSeSSIMERnt SUIIMOTY . .........c.ccooovveueieeesoreeeessseisce e 35
5 Exposure Point Concentrations................ sesaressesnassasesssnsnas . .39
5.1 Exposure Point Concentrations for the Direct Contact Exposure Pathways........ 39
5.1.1 Media-Specific Source Concentrations.........c.ccevccevvrmrnirreeceerernere e 39
5.1.2 Receptor-Specific Source Concentrations .........cccoeecerimvnereesisennsrecneicnias 41
5.2 Calculation of Exposure Point Concenirations for the Direct Contact Exposure
POIIWAYS ...ttt et se et sttt et 43
6 Constituent-Specific Parametess......... B — S— S—— 44
6.1 CREMICAL PFOPEFHIES ... ettt a et e en e eoe 44
6.2 ToxicologiCal VATUES. .........c.ccoovoiiiciei ettt 44
6.3 Absorption AGTuUSIMEnt FACIOFS .........ccoovcniviiicininsicern s, 46
6.4  Permeability CONSIANIS.........cccovmeeeeeeieeceisee sttt s 46
7 Intake and Exposure Concertraiion Equations ané Assumpiions........ 5i
7.0 Intake EQUATIONS .........cccoviiieiiiiieeceeeect et b et e re e 51
7.1.1 Incidental Ingestion 0f Soil......cccccverecrerrveriercreeie e 51
7.1.2 Dermal Contact With SOil.........ccoeiienrrnreirscenre e s ne 53
7.1.3 Dermal Contact with Groundwater..........cocovivornninsininriiiee et 55
7.2 Exposure Concentration EQUALIONS ..........c....cccoovcvomicmininicnnnnnnieeeee v s 57
7.3 ExXposures t0 Led............cccoomiicriinniniicnininieieene ettt st 59
el B . MAHFQOD
presrmey page 2 @,-:groug

G \Projects\S'?xx\S'fS? Sheetz Johnstown 21 Central Ave\Risk Assessment\Sheetz 21 RA Text 082515 _Final.doc



Risk Assessment Report
Former Top’s Diner Property

Johnstown City, Pennsylvania August 2015

7.4 Receptor-Specific Exposure ASSUBIDIIONS.........cc.cccovovviniinniene st 60

7.4.1 On-Site Adolescent Trespasser (12 to18 years old).....coeecvveerversrenrennnee. 60

7.4.2  On-Site and Off-site Construction Worker............cocovrnneencrecnscrenenean, 61

743 On-Site and Off-Site Utility WOrker.......ccevevrrinrrriemienennecenieece e 63

8 Risk Characterization........ccceireesencsassasasesns eoasesennensssancans sresasassansrasassan — T

8.1  Risk Calculation FrameWork..........covcceiviiveinriesieiiersisnsssesssss st nns 66

8.2 RISKERESUILS ...ttt ettt e e e 68

9 Uncertainty AnalysiS.....ceaeccammmemismemmemeaiassamssss IOOR——

9.1  Identification 0f COU...........cccoooueoiieiice et et ettt e 69

9.2 EXPOSUFE ASSESSTIBAL .........ocuerieiareeeeisieac v et veanesssae e ers e et ettt b 70

9.2.1 Exposure Pathways ............ccccoii e eeresere s e e o 70

9.2.2 Exposure Point Concentrations. ..o s 71

9.2.3  Exposure Parameters........coovveivrvivierisessrmssensssvssesesssssssssssssssnssessssssensanes 73

9.3  Toxicity Values................. Y 08 s e T - SN S 74

9.4 Risk CRaracteriZation ...........ccoivvveurreeeseiesriesiessiesssessssiessssass s sass s s eses oo 75

10 Summary and Conclusions .......ccoecssense crsssesnssesrnssssasasanins srressassaress S 77

11 References PPN F U PP IR PRSP E AR AR IR AR RIS R RARE BEGARNIRP AN RORAN NS SIS UNALIBEAN LG IR BN ROENENBE RS 81
LIST OF TABLES

Table 3-1 Soil Analytical Data Comparison to Direct Contact Screening Values

Table 3-2 Groundwater Analytical Data Comparison to Screening Values

Table 3-3 Modeled Groundwater from MW-3 to On-Site Northern Boundary and a
Comparison to USEPA Tapwater RSLs

Table 3-4 Soil Vapor Analytical Data Comparison to Screening Values

Table 3-5 Analytical Sample Summary

Table 3-6 On-Site and Off-Site Constituents of Concern

Table 4-1 Potential Constituent Migratton Routes
Table 4-2 Potential Receptors and Exposure Pathways

Table 5-1 On-Site Source Concentrations for Constituents of Concern
Table 5-2 Off-Site Source Concentrations for Constituents of Concern

Table 6-1 Chemical Properties

Table 6-2 Cancer Slope Factors and Inhalation Unit Risks

Table 6-3 Chronic Reference Doses and Reference Concentrations

Table 6-4 Subchronic Reference Doses and Reference Concentrations

Table 6-5 Cancer Slope Factor/Inhalation Unit Risk — Tumor Type or Target Organ
Table 6-6 Chronic Reference Doses/Concentrations — Critical Effect or Target Organ
Table 6-7 Absorption Adjustment Factors for COCs in Soil

. "E@? f1AHFO0OD

P JOSEPH LLMMA * THC. k]

EESEsTIEm Page 3 ¥ gl‘OUQ
G\Projects\STxx\5787 Sheetz Johnstown 21 Central Ave\Risk Assessment\Sheetz 21 RA Text 082515 _Final.doc



Risk Assessment Report

Former Top's Diner Property

Johnstown City, Pennsylvania August 2015
Table 6-8 Parameters Used to Calculate Permeability Constants for COCs in Groundwater

Table 6-9 Calculation of Permeability Constants for On-Site Construction Worker and Off-
Site Utility Worker

Table 7-1 Summary of Exposure Assumptions for On-Site Trespasser (12 to 18 years old)

Table 7-2 Summary of Exposure Assumptions for On-Site Construction Worker

Table 7-3 Summary of Exposure Assumptions for Off-Site Construction Worker (Central
Ave. ROW)

Table 7-4 Summary of Exposure Assurptions for On-Site Utility Worker

Table 7-3 Summary of Exposure Assumptions for Off-Site Utility Worker (Central Ave.

ROW)

Table 8-1 Calculation of Risks and Hazard Indices for On-Site Trespasser (12 to 18 years
old)

Table 8-2 Calculation of Risks and Hazard Indices for On-Site Construction Worker

Table 8-3 Calculation of Risks and Hazard Indices for On-Site Utility Worker

Table 8-4 Calculation of Risks and Hazard Indices for Off-Site Construction Worker
(Central Ave ROW)

Table 8-5 Calculation of Risks and Hazard Indices for Off-Site Utility Worker (Central Ave.
ROW)

Table 8-6 Summary of Risks and Hazard Indices for All Receptors

LIST OF FIGURES

Figure 2-1 Site Location Map

Figure 2-2  Site Map

Figure 2-3  Site Arca Map

Figure 2-4  Soil Boring Location Map

Figure 4-1  Groundwater Elevation Contour Map — March 5, 2015
Figure 4-2  Geologic Cross-Section A-A’
Figure 4-3  Geologic Cross-Section B-B’

LIST OF ATTACHMENTS

Attachment 1 Quick Domenico Modeling

Aitachment 2 Pennsylvania Natural Diversity Index Survey Results

Attachment 3 Supporting Documentation for Derivation of Source Congcentrations
Attachment 4 Fate and Transport Modeling

p.JoSERH LL “3iAx INC. P 4
A age
G:\Projects\57xx\5787 Sheetz J ohnstown 21 Central Ave\Risk Assessment\Sheeiz 21 RA Text 08251 5_Final.doc



Risk Assessment Report
Farmer Top’s Diner Property
Johnstown City, Pennsylvania August 2015

GEOLOGIST CERTIFICATION

I, Kaleb Kyler Hammond, a Registered Professional Geologist licensed in the Commonwealth of
Pennsylvania (PG 005074), have participated in the preparation of the document titled, “Risk
Assessment Report, Former Top’s Diner Property, 410 Central Avenue, Johnstown City,
Cambria County, Pennsylvania”. I certify that the geologic and hydrogeologic content of this
document, as prepared by the signing licensed Professional Geologist, are consistent with the
applicable geologic and hydrogeologic standards of the Technical Guidance Manual for
Pennsylvania’s Land Recycling Program and Act 2.

Name: [ e K. Danmpon s ; ,‘,‘\g@ﬁ&*
B R =
- y REGISTERED S
st/ Vet
Signature: 2~ é / < / S PROFESSIONAL \‘:1
_ Y KALEB KYLER HAMMOND Y
g /s T GEOLOGIST Y
Date: ?/ ) //5 2 0 0LOG) e
7 £ o PasIg 2N {
B
m Ei fanroop
P.JOSERH LI 2:4M,THE, Paé: P !‘. ;. gI'OUE

G:\Projects\57xx\5787 Sheetz John:town 21 Central Ave\Risk Assessment\Sheetz 21 RA Text 082515 Final doc



Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania August 2015

1

P JOSERH L 5IAN, INC,

Introduction

This document presents the Risk Assessment Report (RAR) for the former Top’s Diner
property (site) located at Johnstown City, Cambria County, Pennsylvania. This RAR has
been prepared for Sheetz, Inc. (Sheetz) by The Mahfood Group LLC® (TMQ) and by P.
Joseph Lehman, Inc., Consulting Engineers (Lehman). This risk assessment was
completed in accordance with the Land Recycling and Environmental Remediation
Standards Act (Act 2) [LRERSA 1995], Chapter 250.409 and Subchapter F (Exposure
and Risk Determination) of the regulations [PACODE 2011], Sections I1.C.4, IV.G and
IV.H of the Land Recycling Program Technical Guidance Manual (TGM) {PADEP 2002
and subsequent updates], and the vapor intrusion gnidance [PADEP 2004]. Sheetz is
seeking a release of liability under the Act 2 site-specific standard.

As per the requirements of the Pennsylvania Department of Environmental Protection
(PADEP) Act 2 process, A Notice of Intent to Remediate (NIR) was submitted to the
PADEP on January 7, 2014 that contained the proof of public notification, which was
published in the Johnstown Tribune-Democrat, and the proof of municipal notification,
which was provided to Johnstown City. No additional comments were received in
response to either of the notifications. The risk assessment presented here is based on the
investigative results and conceptual site model previously presented in the Remedial
Investigation Report (RIR) [Lehman 2014].

The RAR is developed to characterize potential risks to human health and the
environment, both now and in the future, associated with chemicals present on-site due to
historical releases at the site. The RAR is organized into ten sections including this
section (the Introduction). The subsequent sections include:

¢ Section 2: This section provides descriptions of the site, site history, site
investigations, and groundwater use.

* Section 3: This section presents the analytical results and selection of constituents
of concern.
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Section 4: This section presents the conceptual site model (CSM) for the site. The
site CSM consists of a hydrogeologic CSM, human health CSM, and an ecological
screening.

Section 5: This section presents the procedures that were used to develop exposure
point concenirations (EPCs) for the direct contact exposure pathways.

Section 6: This section presents constituent-specific parameters used in the site-
specific risk assessment including chemical properties, toxicological values,
absorption adjustment factors, and permeability constants.

Section 7: This section presents the intake or absorbed dose equations for the
ingestion and dermal contact exposure pathways, exposure concentration equations
for the inhalation exposure pathways, and assumptions used to calculate constituent
exposure parameters.

Section 8: This section presents the calculated risks and hazard indices.

Section 9: This section presents an uncertainty analysis regarding the risk
assessment.

Section 10: This section presents the summary and conclusions.

Section 11: This section contains the references cited in this document.

Various tables, figures, and attachments are also presented as part of this document and
are referenced where appropriate in the text.
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2

2.1

Site Background and Setiing

This section provides descriptions of the site, site history, site investigations, and
groundwater use. This site-specific information is used to select constituents of concern
and to develop a conceptual site model for the site.

Site Location and Description

The former Top’s Diner property is located at 410 Central Avenue, Johnstown City,
Cambria County, Pennsylvania. Figure 2-1 presents the site location map. The property
is approximately 0.5-acres in size. The site is cumrently inactive with no structures on-
site. The majority of the site is covered with grass and gravel. The planned future use of
the property is as a paved parking lot for an active Sheetz retail gasoline dispensing
facility and convenience store located immediately south of and adjacent to the site.
Figure 2-2 presents the site map.

The site is surrounded by commercial and residential properties. It is bounded to the
northwest by Central Avenue, to the north by DuPont Street, to the east by residential
properties, and to the south by the Sheetz convenience store. A Rite Aid Pharmacy is
located to the northwest of the site across Central Avenue. A gasoline dispensing facility
formerly branded as a CoGo’s gas station and convenience store is located to the
north/northeast of the site across DuPont Street. This gas station is currently inactive.
Figure 2-3 presents the site area map.

A storm water line crosses the southeastern portion of the site at approximately 2 to 3 feet
below ground surface (ft-bgs). Several underground utility lines are located adjacent to
the site. These include a sanitary sewer line (approximately 4.5 to 8 ft-bgs) parallel to
DuPont Street, several water lines parallel to DuPont Street and Central Avenue, storm
water lines outside of the southwestern border of the site and parallel to DuPont Street,
and gas lines outside of the southeastern border of the site. A main water line (36 inch
pipeline) is located approximately 14 ft-bgs beneath Central Avenue. Electrical service is
provided via overhead lines.

The site is fairly flat. Surface water run-off in the vicinity of the site flows via overland
flow to the east/northeast. Groundwater generally flows toward the north/northeast. The
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nearest downgradient surface water body is Sam’s Run, a channelized and buried stream
located approximately 270 feet east of the site. In addition, Sandy Run is located
approximately 230 feet west of the site.

2.2 Site History

Review of historical environmental investigations and aerial photographs indicates that
the property historically was vacant before 1913. In 1913, the appearance of two
structures that appear to be multi-family residences have been noted. Based on a review
of Sanbom Maps, a gasoline filling station and three gasoline underground storage tanks
(USTs) were present at the site in 1949. By 1965, the gasoline filling station was
replaced with a small restaurant. The property was identified as Top’s Diner and a Fox’s
Pizza Den prior to being acquired by Sheetz in 2012. The historical documents, photos,
and Sanborn Maps were originally presented in the RIR [Lehman 2014].

2.3 Site Investigations

Several site investigations have been conducted previously. These investigations include
the following:

 Phase I and Phase Il Environmental Site Assessments (Mountain Research, LLC)
* Underground Storage Tank Excavation {(Lehman)
¢ Remedial Investigation (Lehman)

A summary of each investigative phase is presented in following subsections. The basis
for developing this risk assessment was based on these activities and findings discussed
below.

2.3.1 Phase | and Phase Il Environmental Site Assessments {(Mountain
Research, LLC)

Based on a Phase I Environmental Site Assessment (ESA) conducted by Mountain
Research LLC (MRLLC) in June 2012, the site operated as a gasoline dispensing facility
and three gasoline USTs were historically located at the site. A Phase II ESA conducted
by MRLLC in June 2012 and reported to Sheetz in July 2012 consisted of a ground
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penetrating radar survey and eight soil borings (SB-1 through SB-8). Temporary
groundwater wells were installed to collect qualitative groundwater samples from four of
these soil borings. The locations of these soil borings are shown on Figure 2-4. The
Phase II ESA results indicated that groundwater and soils were impacted by petroleum
hydrocarbons at levels exceeding the Statewide Health Standards (SHSs).

2.3.2 Underground Storage Tank Excavation (Lehman)

On July 22, 2013, two USTs were discovered during the demolition of the site building
and former site features. The tanks contained process waste water and what appeared to
be used motor oil. Both tanks appeared to be 550-gallons in size. The location of these
tanks is illustrated on Figure 2-4. During the removal of the tanks, small amounts of
staining and discoloration were observed in the immediate vicinity of the USTs. Two
feet of soil surrounding the tank (approximately 36 tons) were removed as part of the
interim remedial actions in July 2013. Following the removal of the impacted soils,
samples were collected beneath the USTs as part of the UST closure requirements.
Samples collected as part of the confirmatory sampling associated with the UST closure
did not vield exceedances of the SHSs for soil.

2.3.3 Remedial Investigation {Lehman})

P. Joseph Lehman, Inc., Consulting Engineers (Lehman) conducted site characterization
investigations from December 2013 to March 2015 at the site. Investigations included
collection of soil, groundwater, and soil gas data to support the remedial investigation
and this risk assessment. Seventeen subsurface soil samples were collected from nine
boring locations (SB-9 through SB-17) ranging from 4-5 fi-bgs to 14-15 fi-bgs intervals.
The locations of these soil borings are shown on Figure 2-4. The soil samples were
analyzed for the PADEP Short List of Petroleum Products for leaded gasoline.

Seven monitoring wells, including five on-site wells (i.e., MW-1 to MW-5) and two off-
site wells (i.e., MW-6 and MW-7), were installed in the overburden groundwater to a
maximum depth of 25 feet. The off-site wells MW-6 and MW-7 were installed on the
Central Avenue right-of-way (ROW) adjacent to the Rite Aid Pharmacy. One monitoring
well was installed on-site in the bedrock groundwater (MW-3D) to a total depth of 45
feet. Four rounds of groundwater samples were collected from each well between
January 2014 and March 2015. The locations of these monitoring wells are shown on
Figure 2-2. The samples were analyzed for the PADEP Short List of Petroleum Products
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2.4

for unleaded gasoline.

The Sheetz Store #21 building is within 100 from MW-3, which has exhibited the highest
impacts to groundwater. Therefore, a soil vapor point (VP-1) was installed on the
northwest side of the off-site Sheetz building to the south of the site in July 2014 in order
to support vapor intrusion evaluation for the building. The location of the seil vapor
point is shown on Figure 2-4. The vapor point was screened from 4.5 to 5 fi-bgs. Soil
gas samples were collected from VP-1 in August and September 2014. The soil gas
samples were analyzed for the volatile organic chemicals (VOCs) on the PADEP
Shortlist of Petroleum products for unleaded gasoline.

Additional remedial investigation activities conducted by Lehman included a site survey,
groundwater ganging, aquifer testing, and waste characterization, the details of which are
summarized in the RIR [Lehman 2014]. The sampling results and preliminary
conceptual site model of the remedial investigation were reported in an RIR [Lehman
2014], which was submitted to the PADEP on November 19, 2014. The RIR was
approved by the PADEP on March 12, 2015. The analytical results that were utilized for
this risk assessment are presented in Section 3 and an updated conceptual site model is
presented in Section 4.

Groundwater Use

Groundwater is currently not used for any purposes on-site. The site and surrounding
parcels are served by a public water supply owned by the Greater Johnstown Water
Authority (GTWA). The main source of water is the North Fork Reservoir which is
located approximately five miles to the east/southeast of the site. Based on a
Pennsylvania Groundwater Information System (PaGWIS) search, there are 15 registered
wells located within a one-mile radius of the site. Of the 15 wells that are present, four
are monitoring wells associated with the site and 10 are monitoring wells associated with
the former CoGo’s gas station located northeast of the site. One well listed in the
PAGWIS search is labeled as a being used for domestic/withdraw purposes. This well is
located approximately 4,900 feet south/southwest of the site, which is upgradient of the
site groundwater flow. No mandatory hook-up ordinance dictating the necessity of
Johnstown City residents to connect to the municipal water supply is present.
Additionally, no ordinance prohibiting the installation of potable drinking wells are
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currently in place in Johnstown City.

Since groundwater is currently not used for potable and/or non-potable purposes both on-
site and within a one-mile radius downgradient of the site, exposure to site-related
constituents in groundwater is currently incomplete for both on-site and off-site receptors.

Howevet, Johnstown City currently does not have a mandatory public water connection
ordinance or prohibit the installation of a well for groundwater use. There is the potential
for a potable well to be installed on-site in the future that could potentially draw
groundwater from the former source areas. Therefore, a restriction will be placed on the
former Top’s Diner property that will prohibit the use of groundwater for potable and
agricultural purposes on the on-site property.

In addition, a potable or non-potable well may be installed on the immediate off-site
properties in the future. Therefore, a post-remedial care plan will be put in place for the
on-site property (former Top’s Diner) fo monitor the immediate off-site properties to
verify if any wells are installed on those off-site properties.
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3 Analytical Results and Selection of Constituents of Concern

This section presents the analytical results for soil (Table 3-1), groundwater (Tables 3-2
and 3-3), and scil gas (Table 3-4) and comparisons of the data to applicable screening
values in order to identify constituents of concern (CQCs) for the site.

3.1 Analytical Data
Soil

The soil analytical data were screened against United States Environmental Protection
Agency (USEPA) Region 3 Regional Screening Levels (RSLs) [USEPA 2015a] in
accordance with the TGM [PADEP 2002 and subsequent updates] Section IV.G.2.a.i
under the site-specific standard (SSS). Since the site has been used for non-residential
purposes and is expected to remain non-residential for the foreseeable future, direct
contact soil COCs for on-site receptors were based on industrial soil RSLs and soil
screening levels (SSLs) protective of groundwater. Table 3-1 presents the soil analytical
data along with a comparison to USEPA indusfrial soil RSLs and SSLs protective of
groundwater. In accordance with the TGM, the noncarcinogenic constituents were
screened against applicable RSLs and SSLs based on a hazard quotient (HQ) of 0.1 rather
than 1.

Subsurface soil samples were collected on-site at depths ranging from 3 to 15 ft-bgs. One
subsurface soil sample [SB-3 (7°)] was collected off-site at the DuPont Street ROW.
Table 3-5 presents a summary of all the soil analytical data and indicates if the sample is
retained or not retained for the risk evaluation. As indicated on Table 3-5, all soil
samples were retained for use in the risk assessment except soil samples collected deeper
than 10 feet [i.e., SB-9 (14-15"), SB-10 (11-12°) and SB-11 (12-13")] at the center and
southemn portion of the site; which is considered unavailable for direct contact for on-site
receptors.

The soil sample analytical results are subdivided by depth rsinge based on site conditions,
such as depth to groundwater and depth of utility lines, to support risk evaluations. Soil
present from 3 fi-bgs to a maximum depth of 10 feet is considered available for direct
contact for future on-site construction workers, and off-site utility workers at the Central
Avenue ROW. Soil present from 3 ft-bgs to a maximum depth of 8 ft-bgs is considered
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available for direct contact for future off-site construction workers at the Central Avenue
ROW. A subset of soil collected from 3 ft-bgs to a depth of 6 feet is considered available
for direct contact for future on-site utility workers.

The site is currently inactive with no structures on-site. The planned future use of the site
is a paved parking lot for the off-site Sheetz store just south of the site. As a result, vapor
intrusion evaluation is not warranted for current and future on-site receptors.

A Sheetz convenience store building is located immediately south of the site. Soil
samples SB-9 (9-107) and SB-11 (9-10°) were collected in the unsaturated zone adjacent
to the southwestiern property boundary. None of the site-related volatile constituents
were detected in SB-9 (9-10%) and SB-11 (9-10°). Thus, vapor intrusion is not evaluated
for soil for the current off-site Sheetz building.

Central Avenue is located to the northwest of the site. For evaluation of off-site receptors
at the Central Avenue ROW, on-site soil samples SB-12 (7-8’ and 9-10°), SB-14 (4-5°
and 7-8”), and SB-15 (7-8* and 9-10") collected along the northwestern property
boundary were utilized. DuPont Street is located to the north of the site. For evaluation
of off-site receptors at the DuPont Street ROW, off-site soil sample SB-3 (7°) collected at
the DuPont Street ROW was utilized.

Groundwater

The groundwater analytical data were screened against USEPA Region 3 RSLs [USEPA
2015a] in accordance with the TGM [PADEP 2002 and subsequent updates] Section
IV.G.2.a.i under the SSS. In accordance with the TGM, the noncarcinogenic constituents
were screened against applicable RSLs based on a HQ of 0.1 rather than 1. In addition,
groundwater analytical data were also screened against USEPA Office of Solid Waste
and Emergency Response (OSWER) commercial vapor intrusion screening level (VISL)
target groundwater concentrations based on a target risk of 1x10°® and target HQ of 0.1
[USEPA 2014]. These target groundwater concentrations were calculated using the
USEPA VISL Calculator, Version 3.4, (based on June 2015 RSLs) [USEPA 2015b]. All
groundwater analytical data are presented in Table 3-2 along with a comparison to
USEPA tapwater RSLs and VISL target groundwater concentrations. Table 3-5 presents
a summary of all the groundwater analytical data and indicates if the sample is retained or
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not retained for the risk evaluation. As indicated on Table 3-5, all groundwater samples
were retained for use in the risk assessment.

Groundwater samples collected between January 2014 and March 2015 in on-site
monitoring wells (MW-1 to MW-5, and MW-3D) were utilized to select direct contact
COCs for on-site receptors. As stated earlier, the site is currently inactive with no
structures on-site. The planned future use of the property is a paved parking lot for the
off-site Sheetz store just south of the site. Thus, vapor intrusion evaluation is not
applicable to current and future on-site receptors,

The overburden groundwater at the site flows to the north/northeast. Several off-site
properties/ROWs are located either adjacent to the site or downgradient of the on-site
groundwater flow. These off-site properties/ROWs could be potentially impacted from
site-related constituents. Evaluation of off-site receptors is described below.

¢ Sheetz Store — The Sheetz store is located immediately south of the site,
hydraulically upgradient of the on-site groundwater flow. Due to the close
proximity to the site, groundwater data collected from on-site monitoring well
MW-1, located at the southern property boundary, were utilized to identify vapor
intrusion COCs in conjunction with soil vapor data (discuss below) for off-site
receptors at the Sheetz store.

s Rite Aid Pharmacy - The Rite Aid Pharmacy is located west of the site across
Central Avenue. Groundwater data collected from off-site monitoring wells MW-6
and MW-7, located west of Central Avenue, were utilized to evaluate offsite
receptors at the Rite Aid. There were no site-related constituents detected in
groundwater samples from MW-6 and MW-7.

¢ DuPont Street RCW and Former CoGo’s Gas Station - DuPont Street and the
former CoGo’s gas station are located north/northeast of the site, hydraulically
downgradient of the on-site groundwater flow. The Quick Domenico (QD) model
was utilized to predict constituent concentrations in groundwater at these
downgradient locations. On-site monitoring well MW-3 was used as the source
well in the modeling. Maximum concentrations from MW-3 were used as the
initial source concentrations. Details on the QD modeling are provided in
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Attachment 1. Predicted constituent concentrations in groundwater downgradient
of the site were used to identify COCs for off-site receptors at the former CoGo’s
gas station and the DuPont Street ROW. Table 3-3 presents the modeled
groundwater concentrations at the northern on-site property boundary and a
comparison to USEPA Tapwater RSLs to support COC selection for the DuPont
Street ROW. The distance from on-site monitoring well MW-3 to the northern
property boundary line is approximately 20 feet. Based on the modeled distances
available in the QD model, a conservative distance of 12 feet was chosen to
represent the concentrations of site-related constituents at the northern property
boundary line. For the CoGo’s, the QD modeling results show that none of the
site-related constituents would exceed direct contact or vapor intrusion
groundwater screening criteria at the northernmost edge of the DuPont Strest
ROW. Specifically, direct contact and vapor intrusion groundwater exceedances do
not migrate beyond 36 feet downgradient of the source area (MW-3). The distance
from MW-3 to the former CoGo’s property is over 70 feet.

o Central Avenue ROW - Central Avenue borders the site to the northwest.
Groundwater data collected from on-site monitoring wells MW-3 and MW-5,
located adjacent to northwestern property boundary and Central Avenue, were
utilized to select direct contact COCs for off-site receptors at the Central Avenue
ROW.

Residential properties are located east of the site, hydraulically sidegradient of the site.
Thus, the residential properties were not evaluated in the risk assessment.

Soil Gas

Soil vapor point VP-1 is located off-site adjacent to the Sheetz convenience store just
south of the site. Two rounds of soil gas samples were collected from the soil vapor point
VP-1 in August and September 2014. For conservatism, the soil gas data were compared
to USEPA OSWER residential VISLs for soil gas [USEPA 2014], as shown in Table 3-4.
In accordance with the TGM, the noncarcinogenic constituents were screened against
applicable VISLs based on a HQ of 0.1 rather than 1. These target soil gas
concentrations were calculated using the USEPA VISL Calculator, Version 3.4, (based
on June 2015 RSLs) [USEPA 2015b]. Table 3-5 presents a summary of all the soil gas
analytical data and indicates if the sample is retained or not retained for the risk
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evaluation. As indicated on Table 3-5, all soil gas samples were retained for use in the

risk assessment.

3.2 Selection of Constituents of Concern

Constituents of concern were selected for the direct contact (“direct contact COC”) and

vapor intrusion (“vapor intrusion COC”) exposure pathways for the on-site and off-site
receptors. The selection process was done using the analytical data and comparisons

presented above.

Direct Contact COC

Direct contact COC were selected based on the comparisons described above for soil and
groundwater, Table 3-6 presents a summary of the direct contact COCs in soil and
groundwater for on-site and off-site receptors.

On-Site (Non-Residential):

Soil: Any detected constituents that exceeded an industrial soil RSL or SSL for
protection of groundwater in on-site soil samples were retained as a direct contact
COC. As shown in Table 3-6, six COCs were identi_ﬁed in subsurface soil (3-6 ft-
bgs) and nine COCs were identified in subsurface soil (3-10 fi-bgs).

Groundwater: Any detected constituent that exceeded a tapwater RSL in
groundwater samples collected between January 2014 and March 2015 from on-site
monitoring wells (overburden and bedrock) was selected as a direct contact COC.
As shown in Table 3-6, eight COCs were identified in the overburden groundwater.
In addition, three COCs were identified in the bedrock groundwater.

Off-Site (Non-Residential):
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Soil: For evaluation of off-site receptors at the Central Avenue ROW, on-site soil
samples SB-12 (7-8’ and 9-10), SB-14 (4-5" and 7-8), and SB-15 (7-8" and 9-10°)
collected along the northwestern property boundary were utilized. For evaluation
of off-site receptors at the DuPont Street ROW, off-site soil sample SB-3 {(7)
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collected at the DuPont Street ROW was utilized. Any detected constituenis that
exceeded an industrial soil RSL or SSL for protection of groundwater were retained
as a direct contact COC. As shown in Table 3-6, nine direct contact COCs were
identified at the Central Avenue ROW and two direct contact COCs were identified
at the DuPont Street ROW.

Groundwater: Direct contact groundwater COCs were selected for the off-site
properties/ROWs because these areas are located either downgradient of on-site
groundwater flow or adjacent to the site. As summarized below, direct contact
COCs were identified based on comparisons of groundwater data (collected
between January 2014 and March 2015) to tapwater RSLs.

o Rite Aid Pharmacy — Off-site monitoring wells MW-6 and MW-7 were

utilized to identify direct contact groundwater COCs for off-site receptors
at the Rite Aid. As shown in Table 3-2, none of the site-related
constituents were detected in MW-6 and MW-7. Thus, no direct contact
COCs were retained in the groundwater for the Rite Aid and no further
evaluation of off-site receptors at the Rite Aid is required.

DuPont Street ROW — The QD model was utilized to predict constituent
concentrations in groundwater downgradient of the on-site source area.
The downgradient areas are the DuPont Street ROW and the former
CoGo’s gas station (across DuPont Street).  Benzene, toluene,
ethylbenzene, total xylenes, naphthalene, cumene, 1,3,5-TMB, and 1,2,4-
TMB were identified as constituents to be carried through the QD
modeling based on exceedances of the USEPA tapwater RSLs. The
maximum groundwater concentrations from on-site monitoring well MW-
3 were used in the QD model as source concentrations. Six constituents
(i.e. 1,3,5-TMB, 1,2,4-TMB, ethylbenzene, toluene, total xylenes, and
cumene) were modeled to their respective USEPA tapwater RSLs. The
tapwater RSLs for benzene and naphthalene are 0.45 microgram per liter
(ug/L) and 0.17 pg/L, respectively. These low screening levels are
difficult to model to since the QD model is limited as to the level accuracy
it can achieve at such low concentrations. As a result, these two
constituents were modeled to a concentration of 1 pg/L, which is
conservative and health protective since this concentration is well below
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the PADEP medium specific concentrations (MSCs) and maximum
contaminant levels (MCLs)/lifetime health advisory levels (e.g. non-
residential used aquifer groundwater MSCs for benzene and naphthalene
are 5 ug/L and 100 pg/L, respectively).

Results of the QD model indicate that concentrations of site-related
constituents in groundwater will exceed applicable standards (USEPA
tapwater RSL.s/MCLs) at the northernmost site property boundary, but will
meet the applicable screening levels (USEPA tapwater RSLs) or drinking
water standards (MCLs) at the northernmost edge of the Central
Avenue/DuPont Street ROW within a 30 year timeframe. The QD
groundwater modeling was utilized to predict the chemical concentration
in groundwater at the northernmost site property boundary adjacent to the
DuPont Street ROW. The distance from on-site monitoring well MW-3 to
the northern property boundary line is approximately 20 feet. Based on
the modeled distances available in the QD model, a conservative distance
of 12 feet was chosen fo represent the concentration of site-related
constituents at the northern property boundary. These predicted
concentrations were used to identify COCs in groundwater at the DuPont
Street ROW (Table 3-3). As shown in Table 3-6, six direct contact COCs
were retained in groundwater at the DuPont Street ROW.

The Former CoGo’s Station — According to the QD modeling, the
predicted constituent concentrations in groundwater at the northernmost
edge of the Central Avenue/DuPont Street ROW will meet USEPA
tapwater RSLs and/or MCLs within a 30 year timeframe. Specifically, the
RSLs/MCLs for all eight modeled constituents will be attained by 36 feet
downgradient of the source area (MW-3). The distance from MW-3 to the
former CoGo’s property is over 70 feet. As a result, no direct contact
COCs were retained for the former CoGo’s gas station in groundwater
and; thus, no further evaluation of groundwater for off-site receptors at the
former CoGo’s gas station is required.

Central Avenue ROW - Groundwater data collected from on-site
monitoring wells MW-3 and MW-5, located adjacent to northwestern
property boundary and Central Avenue, were utilized to select direct
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contact COCs for off-site receptors at the Central Avenue ROW. As
shown in Table 3-6, eight COCs were identified in the overburden
groundwater at the Central Avenue ROW.

Vapor Infrusion COC

Vapor intrusion COCs were selected based on groundwater and soil gas data. Table 3-6
presents a summary of the off-site vapor intrusion COCs in groundwater and soil gas.
The identification of vapor intrusion COCs is summarized below by properties.

Off-Site Sheetz Store (Non-Residential):

PJOSEFHLL BT ING

[ riiaieiost

Groundwater: For the Sheetz store south of the site, on-site groundwater
monitoring well MW-1, located adjacent to the southern property boundary, was
utilized to identify COCs for vapor intrusion in conjunction with soil vapor data.
Any site-related constituents in groundwater samples collected between January
2014 and March 2015 from this monitoring well that exceeded USEPA OSWER
commercial VISL target groundwater concentrations were retained as vapor
intrusion COCs. As shown in Table 3-6, four constituents (i.e. benzene,
ethylbenzene, 1,2,4-trimethylbenzene, and naphthalene) were identified as vapor
intrusion COCs in groundWater for the Sheetz store.

Soil Gas: Two rounds of soil gas samples were collected from one location (VP-1)
adjacent to the Sheetz store building. These soil gas data were compared to
USEPA OSWER residential target soil gas VISLs for conservatism. As shown in
Table 3-4, BTEX were detected in the soil gas samples at concentrations below
their respective residential VISLs. 1,2,4-trimethylbenzene was detected once in a
duplicate sample at a concentration below its residential VISL. Naphthalene was
not detected in any samples.  Although benzene, ethylbenzene, 1,24-
trimethylbenzene, and naphthalene were identified as vapor intrusion COCs in
groundwater for the Sheetz building, the two rounds of soil gas data indicated that
these VOCs were not present in soil gas adjacent to the Sheetz building at levels of
concem. Soil gas is the preferred medium over groundwater for vapor intrusion
evaluation. Thus, vapor intrusion is not further evaluated for the Sheetz store.
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Off-Site Former CoGo’s Station (Non-Residential):

*  Groundwater: As mentioned earlier, the QD model predicted that the RSLs/MCLs
for all eight site-related constituents that were included in the groundwater
modeling will be attained by 36 feet downgradient of the source area (MW-3). The
commercial VISL target groundwater concentrations for these eight constituents are
equal to or greater than their respective RSLs/MCLs. Consequently, there are no
vapor intrusion exceedances beyond 36 feet downgradient of MW-3. The distance
from MW-3 to the former CoGo’s property is over 70 feet. Thus, no vapor
intrusion groundwater COCs are retained for the former CoGo’s gas station and no
further vapor intrusion evaluation of groundwater for off-site receptors at the
former CoGo’s station is required.

Off-Site Rite Aid (Non-Residential):

e  Groundwater: Off-site monitoring wells MW-6 and MW-7 were utilized to identify
vapor intrusion groundwater COCs for off-site receptors at the Rite Aid. As shown
in Table 3-2, none of the site-related constituents were detected in MW-6 and MW-
7. Thus, no vapor intrusion COCs were retained in groundwater for the Rite Aid
and no further evaluation of off-site receptors at the Rite Aid is required.
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4

4.1

Conceptual Site Nodel

This section presents the conceptual site model (CSM) developed for the site and
includes a hydrogeologic CSM, human health CSM, and an ecological screening
assessment.

Geologic and Hydrogeologic Conceptual Site Model

The following presents the site’s geologic and hydrogeologic conceptual site model.

4.1.1 Site Geology

The site lies within the Allegheny Mountain Section of the Appalachian Plateaus
Physiographic Province. The Allegheny Mountain Section of the Appalachian Plateaus
Physiographic Province is described as consisting of broad, rounded ridges separated by
broad valleys. The ridges decrease in elevation from south to north, and the ridges have
no topographic expression at the north end of the section. Elevations in this section range
from 775 feet above mean sea level (ft-amsl) to 3,213 fi-amsl.

According to the United States Geologic Service (USGS), the site is located on the
Allegheny Formation. The Allegheny Formation is described as containing cyclic
sequences of sandstone, shale, limestone, clay, and coal. A review of the United States
Department of Agriculture Soil Survey of York County indicates the site lies within the
Urban land-Udorthents complex, gently sloping (URB). According to the Soil Survey of
Cambria County, the URB is described as consisting of areas that are covered by
buildings, parking lots, and industrial facilities. These soils are approximately 60%
urbanized areas; 30% udorthents, which are a mixture of soil and rock materials; and
10% other soils. The Pennsylvania Geologic Survey, Geologic Map of Pennsylvania
1980 indicates that there is a syncline axis less than one mile west of the site. Based on
this position on the syncline, bedrock likely has a shallow dip to the west or is flat.

The topography of the site is generally flat lying. Overburden at the site is composed
mostly of silt/clay mixtures with minor amounts of fill material at shallower depths.
Trace amounts of weathered gravel and sandstone were present just above the bedrock

.interface. There were layers of fill material in the top few feet that appeared to be a result

of the urbanized ]andscape in the vicinity of the site. Bedrock at the site is sandstone and
occurs at depths of approximately 15 to 25 fi-bgs. Geologic cross-sections of the site are
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4.2

included as Figures 4-2 and 4-3.

4.1.2 Site Hydrogeology

Depths to groundwater at the sife (based on on-site and off-site wells) range from
approximately 7.4 feet (MW-7) to 11.2 feet (MW-1) in the overburden aquifer and
approximately 16.0 feet to 19.8 feet in the bedrock aquifer (MW-3D). The depths to
groundwater in the on-site overburden aquifer (based strictly on on-site wells) range from
approximately 8.2 feet (MW-3) to 11.2 feet (MW-1). Average depth to groundwater at
the site is approximately 10 feet in the overburden aquifer and 18.8 feet in the bedrock
aquifer. Table 4-1 presents a summary of the groundwater elevation data.

Groundwater generally flows toward the north/northeast. Figure 4-1 shows the
groundwater elevation contours for the overburden aquifer during the March 5, 2015
sampling event. The nearest downgradient surface water body is Sam’s Run, a
channelized and buried stream, located approximately 270 feet east of the site. In
addition, Sandy Run is located approximately 230 feet west of the site. The groundwater
gradient for the overburden is 0.0199 feet per foot.

Human Health Conceptual Site Model

The CSM is a comprehensive view of the site that integrates the various components of
the overall environmental setting, including: site geology, hydrogeology, and hydrology;
the current distribution and migration of site-related constituents; and potential receptors
(both current and future) that may contact site-related constituents through potential
exposure pathways associated with various on-site or off-site activities.

The CSM process was completed in accordance with Chapters 250.408 and 250.409 and
Subchapter F (Exposure and Risk Determination) of the regulations [PACODE 2011] and
Section I11.C.3 and IL.C.4, and IV.G and IV.H of the TGM [PADEP 2002 and subsequent
updates]. The overall CSM can be broken down into a hydrogeologic component (e.g.
evaluation of transport pathways) and a human health and ecological risk component (e.g.
evaluation of exposure pathways). The CSM identifies those potentially complete
transport and exposure pathways which must be either restricted by the implementation
of engineering controls and/or institutional controls (e.g. environmental covenants) or

o
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further evaluated in a site-specific risk assessment to determine whether site-specific
standard (SSS) benchmarks are met in accordance with Section 250.402.

Potential constituent migration routes and potential receptors are assessed in this section
in order to determine whether potentially complete exposure pathways exist at the site.
An exposure pathway is considered complete if all four of the following elements exist:
1) a potential source of COC; 2) a potential transport mechanism to an exposure medium
(this is not needed if the source medium is the exposure mediumy); 3) contact between a
potential receptor and the exposure medium; and, 4) an uptake mechanism associated
with the potential receptor.

4.21 Potential Constituent Migration Routes

Constituent migration routes were evaluated for soil and groundwater based on the
detection of constituents in the media and the potential for those detected constituents to
migrate within the media or to another media. The evaluation of migration routes are
based on the detection of constituents and is independent of whether those constituents
exceed applicable screening criteria or not. The rationales for retaining or not retaining
each migration route for receptor-specific evaluation are presented in Table 4-1 (Potential
Constituent Migration Routes).

The potential constituent migration routes retained for receptor-specific evaluation
include:

Subsurface Soii

¢ Volatilization of constituents from subsurface soil to outdoor air;

¢ Particulate emission of entrained constituents from subsurface soil (exposed during
intrusive activities) to outdoor air; and,
e Leaching of constituents from subsurface soil to groundwater.

Groundwafter

« Volatilization of constituents from on-site groundwater to outdoor air;
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s  Migration of constituents in on-site overburden groundwater to on-site bedrock
groundwater;

e Migration of constituents in on-site overburden groundwater to off-site overburden
groundwater;

e  Migration of constituents in on-site overburden groundwater to off-site overburden
groundwater to off-site surface water;

e  Volatilization of constituents in off-site groundwater to outdoor air;

e Volatilization of constituents from off-site groundwater to soil gas and subsequent
seepage of soil gas into a building (indoor air); and,

*  Migration of constituents in off-site overburden groundwater to off-site surface
watet.

Note that the migration route of VOCs in on-site subsurface soil and overburden
groundwater into indoor air of overlying on-site buildings via vapor intrusion was not
retained. There are currently no buildings on-site. The planned future use of the property
is as a paved parking lot for the Sheetz store south of the site. Thus, the vapor intrusion
pathway is not applicable on-site under both current and future land use scenarios.

4.2.2 Potential Receptors and Exposure Pathways

This section identifies potential receptors and their associated exposure pathways.
Potential receptors were selected to represent individuals who are most likely now or in
the future to come into contact with COCs in soil and groundwater. As part of the

exposure pathway analysis, all reasonable potential exposure pathways have been
assessed.

Based on the retained potential constituent migration routes, the following most likely
receptors were evaluated:
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Current Land Use Scenario:

¢  On-Site Adolescent Trespasser (12 to 18 years old)

Future Land Use Scenatio:

e  On-Site Construction Worker

*  On-Site Utility Worker

e Off-Site Construction Worker at the Central Avenue ROW

e  Off-Site Utility Worker at the Central Avenue ROW

o (Off-Site Construction Worker at the DuPont Street ROW

e Off-Site Utility Worker at the DuPont Street ROW

Based on the potential receptors listed above, descriptions of the retained receptors are
provided below. Exposure pathways were retained based on the potential sources of
COC, migration potential of COC, and the activities of the receptor. Table 4-2 (Potential
Receptors and Exposure Pathways) presents a detailed listing of the exposure pathways
considered for each receptor, whether or not pathways were retained, and the rationale for
this decision.

On-Site Adolescent Trespasser (12 to 18 Years Old)

Currently, the site is inactive with no structures on-site. Thus, curtent trespassers could
gain access to all areas of the site. Since the property is located at the intersection of two
busy streets, the site is not expected to attract small children (less than 12 years of age)
without adult supervision. However, older children may infrequently wander onto the
site. Thus, adolescent trespassers (12 to 18 years old) are selected as potential receptors
for quantitative evaluation.
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When trespassing, these individuals may be exposed to constituents in surface soil
through direct contact with surface soil. However, site-related COCs in soil at the site
were identified at least 3 fi-bgs (i.e. in subsurface soil), which is considered inaccessible
for trespassers. Thus, direct exposure to soil via incidental ingestion, dermal contact, and
inhalation of particulates pathways is considered incomplete for this receptor.

The majority of the property is covered with grass and gravel. There were direct contact
volatile COCs retained in on-site unsaturated subsurface soil. As a result, potential
exposure to constituents in subsurface soil through inhalation of volatiles from unexposed
unsaturated subsurface soil was considered a complete exposure pathway for the on-site
trespasser. Additionally, trespassers may be potentially exposed to volatite COCs in
unexposed groundwater without intrusive activities. There were direct contact volatile
COCs retained in on-site groundwater. Therefore, potential exposure to volatile
constituents in unexposed groundwater via the inhalation route was retained for the on-
site trespasser. Note that the planned future use of the property is as a paved parking lot
for the Sheetz store south of the site. Therefore, the potential for volatile COCs to
migrate from subsurface soil or groundwater to outdoor air in the future will be
eliminated.

The site is served by a public water supply owned by the GITWA. The source of water is
the North Fork Reservoir which is located five miles to the cast/southeast of the site.
Groundwater is not currently used for any purposes on-site. Thus, exposure to site-
related constituents in on-site groundwater via potable and non-poiable water uses is
currently incomplete for on-site trespassers.

The following exposure pathways were retained for quantitative evaluation for the
current on-site adolescent trespasser (12 to 18 years old):

* Inhalation of volatiles emitted from unexposed subsurface soil to ambient air; and,

¢ Inhalation of volatiles emitted from unexposed groundwater to ambient air.

The rationale for retaining or not retaining each specific exposure pathway for the current
on-site adolescent trespasser (12 to 18 years old) is provided in Table 4-2.
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On-Site Construction Woricer

The on-site construction worker is an individual who would be involved in construction
and/or excavation activitics on-site (e.g. constructing a new building). In addition, the
construction worker may be responsible for any major repairs to existing utility lines or
the installation of a new line which may result in exposure lasting more than one day.

The average depth to groundwater on-site is approximately 10 feet. Based on the work
activities of the om-site construction worker, it is assumed that this receptor could be
involved in excavation activities up to a maximum depth of approximately 10 feet or to
the water table. As a result, potential exposures to constituents in subsurface soil and
overburden groundwater are possible for this receptor. There were site-related
constituents retained as direct contact COCs in on-site subsurface soil and groundwater.
Therefore, potential exposures to constituents in soil and exposed groundwater within a
trench were retained for this receptor.

The following exposure pathways were retained for the future on-site construction
worker:

¢ Incidental ingestion of and dermal contact with subsurface soil, and inhalation of
particulates and/or volatiles released from subsurface soil (maximum depth of 10
fi-bgs);

e Inhalation of volatiles emitted from exposed groundwater to trench air during
intrusive activities; and,

»  Dermal contact with groundwater during intrusive activities.

The rationale for retaining or not retaining each specific exposure pathway for the future
on-gite construction worker is provided in Table 4-2.

On-Site Utility Worker

The on-site utility worker is an individual who would be involved with repairing and
maintaining utility lines on-site. The utility worker is not expected to be involved in the
installation of new lines, as this is assumed to be performed by a construction worker.
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Currently, a storm water line crosses the southeastern portion of the site at approximately
2 to 3 ft-bgs. In the future, additional underground utility lines may be installed on-site
and may require maintenance, which are likely to be installed at a depth of approximately
6 feet or less. Based on the work activities of the on-site utility worker and based on the
approximate depth to utility lines on-site (i.e. less than 6 ft-bgs), it is expected that this
receptor could be involved in excavation activities up to a maximum depth of
approximately 6 feet. As a result, potential direct exposures to constituents in subsurface
soil to a depth of 6 feet are possible for this receptor.

The average depth to groundwater on-site is approximately 10 feet. Thus, on-site utility
workers are unlikely encounter shallow groundwater when conducting intrusive activities
at the site. However, there is the potential for the on-site utility worker to be indirectly
exposed to volatile COCs in unexposed: groundwater that migrate to trench air during
intrusive activities. Therefore, potential exposures to volatile constituents in unexposed
groundwater were retained for this receptor.

The following exposure pathways were retained for the future on-site utility worker:

e Incidental ingestion of and dermal contact with subsurface soil, and inhalation of
particulates released from exposed subsurface soil (maximum depth of 6 ft-bgs);

o Inhalation of volatiles released from exposed and unexposed subsurface soil
(maximum depth of 10 feet); and,

» Inhalation of volatiles emitted from unexposed groundwater to trench air during
intrusive activities.

The rationale for retaining or not retaining each specific exposure pathway for the future
on-site utility worker is provided in Table 4-2.

Off-Site Construction Worker at the Central Avenue ROW

This off-site construction worker is an individual who would be involved in construction
and/or excavation activities at the Central Avenue ROW, located northwest of the site. In
addition, the construction worker may be responsible for the installation of a new line
which may result in exposure lasting more than one day.
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The average depth to groundwater af the site is approximately 10 feet. There is a 36
underground water line beneath Central Avenue at approximately 14 fi-bgs. If a new
water line were to be installed in Central Avenue, it is unlikely that the line would be
installed at this depth, but more likely to be installed at a maximum depth of
approximately 6-8 ft-bgs, above the water table. Therefore, based on the work activities
of the off-site construction worker, it is assumed that this receptor could be involved in
excavation activities up to a maximum depth of approximately 8 feet when installing a
new underground utility line. As a result, potcnﬁal exposures to constituents in
subsurface soil and unexposed groundwater are possible for this receptor.

Any subsurface soil samples collected to a depth of 8 fi-bgs, located along the
northwestern property boundary, were utilized to evaluate the off-site construction
worker. This soil data set included SB-12 (7-8”), SB-14 (4-5° and 7-8°), and SB-15 (7-
8’). Thus, soil data collected from the 4 ft-bgs to 8 ft-bgs interval along the northwestern
property boundary were grouped together for evaluation of direct contact with soil for the
off-site construction worker. There were site-related constituents retained as direct
contact COCs in these subsurface soil samples. Therefore, potential exposures to
constituents in subsurface soil were retained for the off-site construction worker via
incidental ingestion, dermal contact, and inhalation of volatiles and particulates.

On-site monitoring wells MW-3 and MW-5 are located adjacent to the northwestern
property boundary in close proximity to Central Avenue. There were direct contact
exceedances in groundwater samples from MW-3 and MW-5. Off-site construction
workers at the Central Avenue ROW may be potentially exposed to COCs in unexposed
groundwater through inhalation of vapors in an excavation trench when installing a new
underground utility line in the Central Avenue ROW based on the expected maximum
excavation depth of this receptor (i.e. approximately 8 fi-bgs) and based on the average
depth to groundwater at the site (i.e. approximately 10 ft-bgs).

The following exposure pathways were retained for the future off-site construction
worker at the Central Avenue ROW:

e Incidental ingestion of and dermal contact with subsurface soil, and inhalation of
particulates released from subsurface soil (maximum depth of 8 fi-bgs);
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¢ Inhalation of volatiles released from subsurface soil (maximum depth of 10 fi-bgs);
and,

» [nhalation of volatiles emitted from unexposed groundwater to trench air during
infrusive activities.

The rationale for retaining or not retaining each specific exposure pathway for the future
off-site construction worker at the Central Avenue ROW is provided in Table 4-2.

Off-Site Utility Worker at the Central Avenue ROW

This off-site utility worker is an individual who would be involved with repaiting and
maintaining utility lines at the Central Avenue ROW. The utility worker is not expected
to be involved in the installation of new lines, as this is assumed to be performed by a
construction worker.

Based on the work activities of the off-site utility worker and the presence of a 36 main
underground water line in Central Avenue of approximately 14 ft-bgs, it is expected that
this receptor could be involved in excavation activities up to a maximum depth of
approximately 14 feet to repair the water line. As a result, potential direct exposures to
constituents in subsurface soil to a depth of 14 feet are possible for this receptor. Any
subsurface soil samples collected to depth of 14 ft-bgs, located along the northwestern
property boundary, were utilized to evaluate the off-site utility worker. This soil data set
included SB-12 (7-8’ and 9-10°), SB-14 (4-5* and 7-8°), and SB-15 (7-8” and 9-10°).
Thus, soil data collected from the 4 ft-bgs to 10 fi-bgs interval along the northwestern
property boundary were grouped together for evaluation of direct contact with soil for the
off-site utility worker. There were site-related constituents retained as direct contact
COCs in these subsurface soil samples. Therefore, potential exposures to constituents in
subsurface soil were retained for the off-site utility worker via incidental ingestion,
dermal contact, and inhalation of volatiles and particulates.

The average depth to groundwater at the site is approximately 10 feet. Thus, off-site
utility workers may encounter shallow groundwater when conducting intrusive activities
at the Central Avenue ROW. On-site monitoring wells MW-3 and MW-5 are located
adjacent to the northwestern property boundary, in close proximity to Central Avenue.
There were direct contact exceedances in groundwater samples from MW-3 and MW-5.
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Off-site utility workers at the Central Avenue ROW may be potentially exposed to COCs
in exposed groundwater through inhalation of vapors in an excavation trench or dermal
contact with groundwater when conducting maintenance activities on the underground

water line in the Central Avenue ROW based on the expected maximum excavation
depth of this receptor (i.e. approximately 14 fi-bgs) and based on the average depth to
groundwater af the site (i.e. approximately 10 fi-bgs).

The following exposure pathways were retained for the future off-site utility worker at
the Central Avenue ROW:

» Incidental ingestion of and dermal contact with subsurface soil, and inhalation of
volatiles and particulates released from subsurface soil (maximum depth of 14 ft-
bgs);

» Inhalation of volatiles emitted from exposed groundwater fo trench air during
intrusive activities; and,

*  Dermal contact with groundwater during intrusive activities.

The rationale for retaining or not retaining each specific exposure pathway for the future
off-site utility worker at the Central Avenue ROW is provided in Table 4-2.

Off-Site Construction Worker at the DuPont Street ROW

This off-site construction worker is an individual who would be involved in construction
and/or excavation activities at the DuPont Street ROW, located just north of the site. In
addition, the construction worker may be responsible for the installation of a new line
which may result in exposure lasting more than one day.

Several underground utility lines are located adjacént to the site along DuPont Street
including an 8” water line, storm water line, and a sanitary sewer line, which may be as
deep at 8 fi-bgs. Based on the work activities of the off-site construction worker and the
presence of underground utility lines at DuPont Street (approximately 8 fi-bgs or less), it
is assumed that this receptor could be involved in excavation activities up to a maximum
depth of approximately 8 feet. As a result, potential exposure to constituents in
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subsurface soil is possible for this receptor. There were site-related COCs retained as
direct contact COCs in the off-site subsurface soil at the DuPont Street ROW at a depth
of 7 feet. Therefore, potential exposures to constituents in soil were retained for this
receptor via incidental ingestion, dermal contact, and inhalation of volatiles and
particulates.

The average depth to groundwater at the site is approximately 10 feet. Based on the QD
modeling results, site-related constituents were retained as direct contact COCs in
groundwater at the DuPont Street ROW. Off-site construction workers at the DuPont
Street ROW are not expected to be in direct contact with groundwater within a trench;
however, this receptor may be potentially exposed to volatile COCs in unexposed
groundwater through inhalation of vapors in an excavation trench.

In summary, potential exposures to constituents in subsurface soil and groundwater were
retained for the off-site construction worker at the DuPont Street ROW. The off-site
construction workers in the DuPont Strect ROW and in the Central Avenue ROW have
the same exposure pathways retained. However, off-site construction workers at the
Central Avenue ROW are expected to have higher relative intake rates when compared to
off-site construction workers at the DuPont Street ROW because of the additional COCs
retained in soil (9 vs. 2) and groundwater (8 vs. 6) for off-site receptors at the Central
Avenue ROW and the much higher COC concentrations they may encounter in soil and
groundwater while working at the Central Avenue ROW. The off-site construction
worker at the Central Avenue ROW exposure scenario provides a conservative basis for
evaluating potential exposures to an off-site construction worker at the DuPont Street
ROW. Thus, potential exposure to soil and groundwater for the off-site construction
worker at the DuPont Street ROW was not quantitatively evaluated and was represented
by the off-site construction worker at the Central Avenue ROW.

The rationale for retaining or not retaining each specific exposure pathway for the future
off-site construction worker at the DuPont Street ROW is provided in Table 4-2.

Off-Site Utility Worker at the DuPont Street ROW

This off-site utility worker is an individual who would be involved with repairing and
maintaining utility lines at the DuPont Street ROW. The utility worker is not expected to
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be involved in the installation of new lines, as this is assumed to be performed by a
construction worker,

Several underground utility lines are located adjacent to the site along DuPont Street
including an 8” water line, storm water line, and a sanitary sewer line, which may be as
deep at 8 ft-bgs. Based on the work activities of the off-site utility worker and the
presence of underground utility lines at DuPont Street (approximately 8 fi-bgs or less), it
is assumed that this receptor could be involved in excavation activities up to a maximum
depth of approximately 8 feet. As a result, potential exposure to constituents in
subsurface soil is possible for this receptor. There were site-related COCs retained as
direct contact COCs in the off-site subsurface soil at DuPont Street ROW at a depth of 7
feet. Therefore, potential exposures to constituents in subsurface soil were retained for
this receptor via incidental ingestion, dermal contact, and inhalation of volatiles and
particulates.

The average depth to groundwater at the site is approximately 10 feet. Based on the QD
modeling results, site-related constituents were retained as direct contact COCs in
groundwater at the DuPont Street ROW. Off-site utility workers at the DuPont Street
ROW are not expected to be in direct contact with groundwater within a trench; however,
this receptor may be potentially exposed to volatile COCs in unexposed groundwater
through inhalation of vapors in an excavation trench.

In summary, potential exposures to constituents in subsurface soil and groundwater were
retained for the off-site utility worker at the DuPont Street ROW. However, off-site
utility workers at the Central Avenue ROW are expected to have higher relative intake
rates when compared to off-site utility workers at the DuPont Street ROW because of the
additional COCs retained in soil (9 vs. 2} and groundwater (8 vs. 6) for off-site receptors
at the Central Avenue ROW and the much higher COC concentrations they may
encounter in soil and groundwater while working at the Central Avenue ROW. In
addition, the off-site utility worker in the Central Avenue ROW has an exposed
groundwater scenario (i.e. dermal contact and inhalation of volatiles from exposed
groundwater within a trench) whereas the off-site utility worker in the DuPont Street
ROW has an unexposed groundwater scenario (i.e. inhalation of volatiles within a trench
that migrate from unexposed groundwater). The off-site utility worker at the Central
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4.3

Avenue ROW exposure scenario provides a conservative basis for evaluating potential
exposures to an off-site utility worker at the DuPont Street ROW. Thus, potential
exposure to soil and groundwater for the off-site utility worker at the DuPont Street ROW
was not quantitatively evaluated and was represented by the off-site utility worker at the
Central Avenue ROW.

The rationale for retaining or not retaining each specific exposure pathway for the future
off-site utility worker at the DuPont Street ROW is provided in Table 4-2.

4.2.3 Summary of Incompiete Pathways via Institutional Controls

Based on the receptor and exposure pathway apalysis above, a number of exposure
pathways will be considered incomplete by means of implementing various institutional
controls. The following is a summary of the receptors and pathways that will be
considered incomplete via implementation of the various institutional controls:

* Ingestion, dermal contact, and inhalation of volatiles from groundwater via
potable use for on-site receptors; and

e Inhalation of volatiles from groundwater to indoor air via vapor intrusion for a
future on-site indoor worker.

In addition, potable use groundwater exposure pathways for off-site receptors will be
addressed via a post-remedial care plan. These institutional controls shall be constituted

via an environmental covenant and/or post-remedial care plan, which will be documented
in the Final Report.

Ecological Assessment Summary

In order to comply with the site-specific requirements of the Act 2 regulations (Section
250.402) and the Federal Endangered Species Act, potential impacts to ecological
receptors were evaluated. In particular, the following process was completed:

A. Assess direct impacts from site-related constituents for the following receptors
[Section 250.402(c), which refers to Section 250.311(2)]: threatened or
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endangered species; exceptional value wetlands; habitats of concern; and, species
of concern.

B. Complete an initial screening in order to evaluate site-specific ecological
conditions and the exposure and risk to selected assessment endpoints (Steps 1
and 2 of the TGM, Section IV.H).

C. Determine which one of the three options available under the Site-Specific
Standard apply:

e The initial screening is adequate to determine that no substantial ecological
risk exists;

s The ecological risk assessment should be continued to develop a Site-specific
cleanup goal, or to reduce uncertainty in the evaluation of risk and impact; or

¢ There is substantial impact and proceed to remediation that can eliminate or
reduce exposure to an acceptable level.

Results of Steps A through B are summarized below.
Step A:

In order to assess direct impacts from site-related constituents for threatened or
endangered species, exceptional value wetlands; habitats of concern, and species of
concern, a Pennsylvania Natural Diversity Index (PNDI) review was conducted on July 9,
2015 to identify any potential records of threatened or endangered species and other
species of concern near the site. The PNDI records indicated no known impacts to
threatened and endangered species and/or special concern species and resources within
the specified project area. The results of the PNDI search are presented in Atiachment 2.
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Step B:

Under Step ! of the initial screening process, several site-specific conditions were

evaluated 1o assess the potential for adverse effects.

b |

P JOSEMH Latt i, INC.

The site historically operated as a retail gasoline service station and later a
restaurant. The site is currently inactive with no structures on-site. The historical
use of the site has been non-residential and the anticipated future use of the site is
to remain non-residential (i.e. a parking lot for the Sheetz store south of the site).
The majority of the property is currently covered with grass and gravel. COCs in
soil at the site are located at least three feet below ground surface. Since surface
soil was not impacted, ecological receptors at the site would not be exposed to site-
related constituents in surface soil. Based on this evaluation, current site conditions
would not impact viable habitats.

Groundwater generally flows toward the north/northeast. The nearest
downgradient surface water body is Sam’s Run, a channelized and buried stream,
located approximately 270 feet east of the site. In addition, Sandy Run is located
approximately 230 feet west of the site. Surface soil at the site was not impacted
by site-related constituents from historical releases that occurred in the subsurface
at the site. As a result, site-related constitutes in subsurface soil are not transported
to the Sam’s Run or Sandy Run via overland flow. QOverburden groundwater flows
to the north/northeast and may potentially discharge into Sam’s Run. Using the QD
model, on-site monitoring well MW-3 (located along the northwestern property
boundary) was utilized to evaluate potential migration of dissolved-phase
constituents in on-site groundwater to downgradient off-site areas. Benzene,
toluene, ethylbenzene, total xylenes, naphthalene, cumene, 1,3,5-TMB, and 1,24~
TMB were identified as COCs for the QD modeling based on exceedances of the
USEPA RSLs for tapwater. The maximum groundwater concentrations from on-
site monitoring well MW-3 were used in the QD model. The QD model results
indicate that concentrations of site-related constituents in groundwater will meet
the applicable screening levels (USEPA RSLs for tapwater) or drinking water
standards (MCLs) at the northernmost edge of the Central Avenue/DuPont Street
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ROW within a 30 year timeframe. Specifically, the RSLs/MCLs for all eight COCs
will be attained by 36 feet downgradient of the source area (MW-3). Since the
RSLs/MCLs used in the modeling are more conservative than the groundwater to

surface water edge criteria [PADEP 2002 and subsequent updates], concentrations
of site-related constituents in groundwater are expected to meet their respective
edge criteria by 36 feet downgradient of the source area (MW-3).

Since the discharge of site-related constituents via diffuse groundwater flow is not
expected to reach the nearest surface water body at concentrations above the fish and
aquatic surface water quality criteria, a continuation onto Step 2 of the initial screening
was not warranted.

Step C:

Based on the information presented above, it can be concluded that the initial screening
was adequate to determine that no substantial ecological risk exists.
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5

5.1

Exposure Point Concentrations

This section presents the procedures that were used to develop exposure point
concentrations (EPCs) for the constituents of concern (COCs) identified at the site as
previously presented in Table 3-6 in Section 2.

Exposure Point Concentraiions for the Direct Contact Exposure Pathways

In theory, the concentrations in each medium are expected to decrease with time through
biodegradation, volatilization, leaching, and other transformation processes. Therefore,
the appropriate concentration for estimating exposure to a particular receptor is an
average concentration over the exposure period. However, the change in source
concenfration with time is very difficult to assess. For this analysis, all source
concentrations are treated as being constant (stable) for the foreseeable future, which is a
conservative assumption.

5.1.1 Media-Specific Source Concentrations

Source concentrations for soil and groundwater were derived using the analytical data
representative of current site conditions. Source concentrations were derived either by
using the maximum detected concentration or using the following procedure, which is
consistent with procedures presented in the USEPA ProUCL 5.0.00 Users Guide
[USEPA 2013}:

e The distribution of each constituent in each dataset was determined by running the
goodness-of-fit test in ProUCL. If a constituent could be represented by a normal
distribution, it was classified as following a normal distribution. If a constituent
could not be represented by a normal distribution, but could be represented by a
gamma distribution, it was classified as following a gamma distribution. If a
constituent could not be represented by -a mnormal distribution or gamma
distribution, but could be represented by a lognormal distribution, it was classified
as following a lognormal distribution. If a constituent could not be represented by
a mormal distribution, gamma distribution or lognormal distribution, it was
classified as nonparametric (i.e. not following any particular distribution).
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e Depending on the distribution that a constituent was determined to follow, a 95
percent or higher upper confidence level (95%UCL) of the mean concentration was
calculated using ProUCL.

s The source concentrations were determined to be the lesser of the recormmended
UCL or the maximum detected concentration.

Soil

Because different receptors may be exposed to soil at different depth intervals, four
separate data groupings were used to evaluate trespasser, construction worker, and utility
worker exposure to soil. Soil data collected from 3 fi-bgs to 6 fi-bgs were grouped
together for evaluation of direct contact with soil for the on-site utility worker. Soil data
collected from 3 fi-bgs to 10 fi-bgs were grouped together for evaluation of direct contact
with soil for the on-site construction worker and inhalation of volatiles from subsurface
soil for the on-site trespasser and on-site utility worker. Soil data collected from 4 fi-bgs
to 10 ft-bgs af the northwestern property boundary were grouped together for evaluation
of direct contact with soil for the off-site utility worker at the Central Avenue ROW. Soil
data collected from 4 ft-bgs fo 8 ft-bgs at the northwestern property boundary were
grouped together for evalvation of direct contact with soil for the off-site construction
worker at the Central Avenue ROW. A 95%UCL or higher of the mean concentration or
the maximum concentration was derived for each soil COC. Attachment 3 presents the
soil datasets and statistical analysis for development of the source concentrations in soil.
Tables 5-1 and 5-2 present the source concentrations derived for on-site and off-site soil,
respectively.

Exposures to lead are not evaluated using the same methods as those described for other
COCs. The USEPA considers lead to be a special case because of the difficulty in
identifying the threshold. However, the toxicokinetics of lead are well understood and
indicate that lead is regulated based on the blood lead concentration (PbB). PbB can be
correlated with both exposure and adverse health effects. In lieu of evaluating risk using
typical intake calculations and toxicity criteria, USEPA developed models specifically to
evaluate lead exposures. In accordance with the USEPA Adult Lead Model [USEPA
2003], the source concentrations for lead are based on arithmetic mean concentrations in
environmental media, as shown in Tables 5-1 and 5-2.

Groundwater
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Groundwater data collected between January 2014 and March 2015 were utilized to

derive groundwater source concenirations. A 95%UCL or higher of the mean
concentration or the maximum concentration was derived for each groundwater COC in
groundwater. Attachment 3 presents the groundwater datasets and statistical analysis for
development of the source concentrations in groundwater. Since excavation work is
assumed to occur to a maximum depth of approximately 10 feet on-site and 14 feet off-
site, construction worker and utility workers are expected only to come into contact with
the overburden groundwater and not bedrock groundwater. Additionally, vapor-forming
COCs in the uppermost overburden groundwater are likely to volatilize into the vadose
zone with the potential to migrate to outdoor air. Thus, the overburden groundwater data
are used for the evaluation of groundwater exposure to on-site {respassers, on-site
construction workers, on-site utility workers, and off-site construction workers and off-
site utility workers at the Central Avenue ROW. Tables 5-1 and 5-2 present the source
concentrations selected for on-site and off-site groundwater, respectively.

5.1.2 Receptor-Specific Source Concentrations

The selection of source concentrations for each receptor is based on the potentially
complete exposure pathways for that receptor.

Soil

As mentioned earlier, the selection of source concentrations in soil are based on the soil

interval the receptor will contact based on the activities conducted while at the site.

For op-site receptors, the 3 to 10 ft-bgs soil interval was utilized for the incidental
ingestion, dermal contact, and inbalation of volatiles and particulates exposure pathways
for the on-site construction worker. A subset of subsurface soil at depths from 3 to 6 ft-
bgs is considered available for contact for utility workers. The 3 to 6 fi-bgs soil interval
was utilized for the incidental ingestion, dermal contact, and inhalation of particulates
exposure pathways for the on-site utility worker; the 3 to 10 fi-bgs soil interval was
utilized for the inhalation of volatiles exposure pathway since this receptor may be
exposed to volatile COCs in soil less than and greater than 6 fi-bgs. The trespasser also
may be exposed to volatile COCs in unexposed subsurface soil. The 3 to 10 ft-bgs soil
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interval was utilized for the inhalation of volatiles exposure patbways for the on-site

{respasser.

For the off-site construction worker at the Central Avenue ROW, the 4 to 8 fi-bgs soil
interval was utilized for the incidental ingestion, dermal contact, and inhalation of
volatiles and particulates exposure pathways. For the off-site utility worker at the Central
Avenue ROW, the 4 to 10 fi-bgs soil interval was utilized for the incidental ingestion,
dermal contact, and inhalation of volatiles and particulates exposure pathways.

Table 5-1 presents the source concentrations for the current on-site trespasser and future
on-site construction worker and on-site utility worker for the COCs in soil for the direct
contact exposure pathways. Table 5-2 presents the source concentrations for the future
off-site construction worker and utility worker at the Central Avenue ROW for the COCs
in soil for the direct contact exposure pathways.

Groundwater

Similar to soil, the selection of groundwater concentrations are receptor specific and are
based on the complete exposure pathways for each receptor. For on-site receptors,
trespassers may be indirectly exposed to volatile constituents emiited from unexposed
groundwater to outdoor air without intrusive activities. The on-site construction worker
is expected to be in direct contact with exposed groundwater within a trench based on the
depth to groundwater at the site (average of approximately 10 feet) and based on the
expected maximum excavation depth of this receptor (approximately 10 feet or to the
water iable). The on-site utility worker is unlikely to be in direct contact with
groundwater based on the depth to groundwater at the site (average of approximately 10
fect) and based on the expected maximum excavation depth of this receptor of 6 feet
(underground utilities on-site are less than 6 fi-bgs). However, the on-site wtility worker
may be indirectly exposed to volatile COCs in unexposed groundwater that may migrate
to trench air.

For off-site receptors at the Central Avenue ROW, the utility worker is expected to be in
direct contact with exposed groundwater within a trench based on the depth to
groundwater at the site (approximately 10 feet) and the presence of a 36" main water line
at approximately 14 feet. The off-site construction worker is not expected to be in direct
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5.2

]
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contact with groundwater within a trench based on the depth to groundwater at the site
(approximately 10 feet) and the maximum excavation depth of this receptor
(approximately 8 feet). However, the off-site construction worker may be indirectly
exposed to volatile COCs in unexposed groundwater that may migrate to trench air.

Table 5-1 presents the source concentrations for the current on-site trespasser and future
on-site construction worker and on-site utility worker for the COCs in groundwater for
the direct contact exposure pathways. Table 5-2 presents the source concentrations for
the future off-site construction worker and utility worker at the Central Avenue ROW for
the COCs in groundwater for the direct contact exposure pathways.

Calculation of Exposure Point Concentrations for the Direct Contact
Exposure Pathways

Exposure point concentrations (EPCs) are calculated for each direct contact COC by
multiplying the selected source concentrations by a transfer factor. For the ingestion and
dermal contact pathways, which involve actual contact with soil or groundwater, the
transfer factor is 1.0 [USEPA 2004]. For the exposure pathways involving inhalation of
constituents emitted from soil or groundwater to outdoor (ambient) air, the transfer factor
relates measured concentrations in soil or groundwater to estimated concentrations in
outdoor air. For volatilization of constituents from soil to outdoor air, transfer factors are
calculated following USEPA’s soil screening guidance [USEPA 1996] and are presented
in Attachment 4 of this document. For volatilization of constituents from groundwater to
outdoor air without intrusive activities, transfer factors are calculated using a model
presented by the American Society for Testing and Materials (ASTM) Standard Guidance
[ASTM 2015] and are presented in Attachment 4 of this document. For volatilization of
constituents from exposed or unexposed groundwater to outdoor air within a trench (i.e.
trench air), transfer factors were calculated following an approach suggested by the
Virginia Department of Environmental Quality (VA DEQ) Voluntary Remediation
Program [VA DEQ 2014] and are presented in Attachment 4 of this document. For
inhalation of particulates emitted from soil to outdoor air, the transfer factor is 1x10™
kilogram per cubic meter (kg/m’) [PACODE 2011]. The exposure point concentrations
for direct contact exposure pathways are presented in the risk calculation spreadsheets
presented in Section 8 of this document.
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6

6.1

6.2

Constituent-Specific Parameters

This section presents constituent-specific parameters used in the quantitative risk
assessment including chemical properties, toxicological values, absorption adjustment
factors, and permeability constants.

Chemical Properties

Table 6-1 presents the chemical properties required to complete the site-specific risk
calculations for the direct contact exposure pathways. This table also references the
source for each chemical property.

Toxicological Values

COCs are quantitatively evaluated on the basis of their cancer and/or noncancer potential.
Cancer slope factors (CSFs) and inhalation unit risks (IURs) are the toxicity values used
to evaluate cancer health effects in bumans. The reference doses (RfDs) and reference
concentrations (RICs) are the toxicity values used to evaluate noncancer (e.g., systemic)
health hazards in humans.

CSFs and IURs are presented in Table 6-2 for the direct contact COCs. RiDs and RfCs
for chronic effects associated with long-term exposures are provided in Table 6-3 for the
direct contact COCs. These values were obtained from Table 5 in Appendix A of the
regulations for Act 2 [PACODE 2011] or the PADEP Land Recycling Program Toxicity
Database (http://www.depreportingservices.state.pa.us/ReportServer/Pages/ReportViewer
.aspx?/CPP/Toxicity) and verified following the USEPA’s hierarchy:

e Tier 1. Integrated Risk Information System (IRIS), available through the USEPA
website (htfp://www.epa. gov/IRIS/).

e Tier 2: Provisional Peer Reviewed Toxicity Values (PPRTVs). Information
regarding the PPRTVs is available through the PPRTV online library
(http://hhpprtv.oml.gov/) and the Risk Assessment Information System (RAIS)
website (http://rais.orml.gov).

# Tier 3;: Other Toxicity Values

Tier 3 of the hierarchy includes several sources of toxicity values that are commonly
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consulted by the USEPA when a relevant toxicity value is not available from either IRIS
or the PPRTV database. They may include:

e The Agency for Toxic Substances and Disease Registry (ATSDR) Minimal Risk
Levels (MRLs), available at http://www.atsdr.cdc.gov/mrls/index.html,

» The California Environmental Protection Agency (Cal/EPA) toxicity values,
available at http://www.oehba.ca.gov/risk/chemicalDB/index.asp.

e  PPRTV screening values from certain PPRTV assessment appendices. Information
regarding the PPRTV Screening Values is available through the PPRTV online
library (http://hhpprtv.ornl.gov/).

¢ The EPA Superfund Health Effects Assessment Summary Tables (HEAST).

RfDs and RfCs for subchronic effects associated with short-term exposures are provided
in Table 6-4 for the direct contact COCs. These values were obtained from the PPRTVs
(available through the RAIS website), the ATSDR MRLs, or HEAST tables. If values
were not available from these sources, then the reference doses for chronic effects were
used. The PPRTV value was selected first as the subchronic value (if available) since it
is Tier 2 on the USEPA hierarchy. If PPRTV values were not available, then values from
Tier 3 sources, ATSDR and HEAST, were reviewed and the most recent value presented
in any of these sources was selected as the subchronic value. This subchronic value was
then compared to the chronic value. If the subchronic value was higher than the chronic
value, then the subchronic value was used. Otberwise the chronic value was used to
estimate subchronic effects. Note that the only receptors assumed to have subchronic
exposures were the on-site and off-site construction workers.

In accordance with USEPA Risk Assessment Guidance for Superfund (RAGS) Part E
[USEPA 2004], oral-to-dermal conversion factors were used to convert oral slope factors
and reference doses to dermal slope factors and reference doses. The conversion factors
used are presented in Tables 6-2, 6-3, and 6-4.

Tumor type/critical effect and target organ information (when available) for several of the
direct contact COCs are presented in Table 6-5 (CSFs and IURs) and Table 6-6 (chronic
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RfDs and RICs). -

6.3 Absorption Adjustment Factors

Absorption adjustment factors are needed for the various direct contact exposure
pathways and reflect desorption of a constituent from soil and subsequent absorption
across the skin and into the blood stream [USEPA 1989]. For this evaluation, the
absorption adjustment factor for ingestion of soil is 1.0 for all constituents, which implies
all of the constituent is absorbed and is therefore conservative. The absorption
adjustment factors for dermal contact with soil are constituent dependent. In accordance
with RAGS-E, there are no default dermal absorption values for volatile organic
compounds since they would tend to volatilize from the soil on skin and should be
accounted for via inhalation routes. Table 6-7 presents the absorption adjustment factors
for the various direct contact exposure pathways.

6.4 Permeability Constants

Permeability constants (PC) are used to evaluate dermal contact with water. These
constants describe the rate at which constituents are absorbed through skin that is in
contact with water. In this evaluation, organic constituent permeability constants are
calculated from equations presented in RAGS Part E [USEPA 2004]. The permeability
coefficients were obtained from RAGS Part E [USEPA 2004]. Parameters used to
calculate permeability constants are presented in Table 6-8.

For organic constituents, the permeability constant depends on the exposure time (E7).
As described in RAGS Part E [USEPA. 2004], absorption of the constituent is faster for a
shorter duration as the rate of absorption decreases as time goes by due to the skin
becoming saturated with the constituent. The equations presented below to calculate
permeability constants for organic constituents were developed from Equations 3.2 and
3.3 presented in RAGS Part E [USEPA 2004].

If the exposure time is less than or equal to the time to reach steady-state (#szar), then the
permeability constant is calculated using the equation:
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6*Tau—evx ET
T

Z*FA*KP*J
PC=

ET

If the exposure time is greater than the time to reach steady-state, then the permeability
constant is calculated using the equation:

2
FA*K = = +2%Tau—ev+ —1+BB+2B
? |1+B (1+B)
PC =
ET
where:
PC = permeability constant (cm/hr}
FA =  fraction of chemical absorbed from water (unitless) — used for
highly lipophillic constituents
K, = dermal permeability coefficient of constituent in water (cm/hr)
ET =  exposure time per event (hr/event)
Tau-ev. =  lagtime per event (hi/event)
B = dimensionless ratio of the permeability coefficient of a

constituent through the stratum comeum relative to its
permeability coefficient across the viable epidermis (unitless)

Permeability coefficients for several constituents are available in RAGS Part E [USEPA
2004]. For an organic constituent where a X, value is not available, it can be calculated
using the equation [USEPA 2004]:

log K, =-2.80 +0.66 *log K,,,, —0.0056 * MW

A (5% Magroop
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where:
K, = dermal permeability coefficient of constituent in water (cm/hr)
K. = octanol-water partition coefficient (unitless)
MW = molecular weight {g/mole)

Values for the parameters Tau-ev, B, tstar, and FA for several organic constituents are
available in RAGS Part E [USEPA 2004]. For organic constituents where values are not

available, RAGS Part E [USEPA 2004] provides equations or procedures for calculating
values for these parameters.

A value for the parameter Tau-ev can be calculated using the equation:

Tau—ev= 0.105%1 0(0-0056*MW)

where:
Tau-ev= lag time per event (hr/event)
MW = molecular weight (g/mole)

A value for the parameter B can be calculated using the equation:

B=K,*
2.6
where;

B = dimensionless ratio of the permeability coefficient of a constituent
through the stratum corneum relative to its permeability coefficient
e '@ MaHFOOD
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across the viable epidermis (unitless)

K, = dermal permeability coefficient of constituent in water (cm/hr})

MW = molecular weight (g/mole)

If the value for the parameter B is less than or equal to 0.6, then a value for #sfar can be
calculated using the equation:

istar =2.4*Tau—ev

where:
tstar = time to reach steady-state (hr)
Tau-ev= lag time per event (hr/event)

If the value for the parameter B is greater than 0.6, then a value for istar can be calculated

using the equation:

tstar =6*Tau—ev*(b—\/b2 —cz)

where:
2
h= 2+(+B) c
A
_1+38+38
3x(1+ B)
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tstar = time to reach steady-state (hr)
Tau-ev = lag time per event (hr/event)
B = dimensionless ratio of the permeability coefficient of a constituent

through the stratum corneum relative to its permeability coefficient
across the viable epidermis (unitless)

The parameter £4 is assumed to be 1.0 if there are no values for this parameter in RAGS
Part E [USEPA 2004]. This is a conservative assumption.

The calculated permeability constants are presented in Table 6-9 for the on-site
construction worker and the off-site utility worker.
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7

71

Intake and Exposure Cor:icentration Equations and Assumptions

This section presents the intake or absorbed dose equations and assumptions used to
calculate constituent intakes for the incidental ingestion and dermal contact exposure
pathways as well as the assumptions used to calculate exposure concentrations for the
inhalation exposure pathways (volatiles and particulates) for the following receptors and
exposure pathways:

» Direct contact (ingestion, dermal contact, and inhalation of volatiles and
particulates) with subsurface soil for the on-site construction worker, on-site utility
worker, off-site construction worker at the Central Avenue ROW, and off-site
utility worker at the Central Avenue ROW during intrusive activities.

s Direct contact (inhalation of volatiles) with subsurface soil and unexposed
groundwater for the on-site trespasser without intrusive activities.

e Direct contact (dermal contact and inhalation of volatiles) with exposed
groundwater for the on-site construction worker and off-site utility wotker at the
Central Avenue ROW during intrusive activities; and

e Direct contact (inhalation of volatiles) with unexposed groundwater for the on-site
utility worker and off-site construction worker at the Central Avenue ROW during
intrusive activities.

These exposure pathways are the focus of this section, which is divided into three parts:
the first part presents the intake equations for the incidental ingestion and dermal contact
exposure pathways applicable to the receptors at this site; the second part presents the
exposure concentration equations for the inhalation exposure pathways (volatiles and
particulates); and the third part presents the receptor-specific assumptions used.

Intake Equations

This section presents the intake or absorbed dose equations for the exposure pathways
identified above. General reference is made to RAGS Part A for all intake equations.

7.1.1 Incidental Ingestion of Soil

The intake from incidental ingestion of soil is estimated using the equation:

PJOUEPH LLHbIAN, TNC.
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Tingg = CS g *TF, * AAF,_ * [Py
where:
Tings = intake from incidental ingestion of soil (mg/kg-day)
CSare =  constituent source concentration in soil (mg/kg)
TF, = transfer factor that translates the source concentration in soil to

an exposure point concentration in soil (unitless)
AAF s =  absorption adjustment factor for ingestion of soil (mg/mg)
IFpgs = intake factor for ingestion of soil (kg/kg-day)

A constituent exposure point concentration in soil is calculated by multiplying a
constituent source concentration in soil (CSs) by a transfer factor (7F;). Determination
of the constituent source concentrations is presented in Section 5 of this document for
gach medium and receptor. The variable 7F, accounts for processes, such as
biodegradation, that can reduce the source concentration over an extended period of time.
In this evaluation, the value of TF, for each constituent was conservatively set to 1.0,
which implies that no biodegradation is occurring. Therefore, the exposure point
concentration in soil equals the source concentration in soil for each constituent. The
absorption adjustment factor (44Fy,.s) is constituent-specific and accounts for the
fraction of the constituent absorbed from soil relative to its absorption in the studies used
to derive oral cancer slope factors or oral reference doses. In this evaluation, the value of
AAF g for each constituent was conservatively set to 1.0, which assumes all of the
ingested constituent is absorbed.

Based on Exhibit 6-14 of RAGS Part A [USEPA 1989], the intake factor ({Fig.s)
accounts for all constituent-independent parameters and is estimated using the equation:

iR *CF+ Ff» EF * ED

IF. - ing-s
thg-35 BW W A T
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where:

IF ing-s =

IRing—S =¥

CF =

o =

EF

ED 7

BW =

AT =

intake factor for ingestion of soil (kg/kg-day)
incidental soil ingestion rate (mg-soil/day)
conversion factor (1x10° kg/mg)

fraction of daily incidental soil ingestion occurring on-site
(unitless)

exposure frequency {days/year)
exposure duration (years)
body weight (kg)

averaging time (days)

The ingestion rate (IR is the amount of soil incidentally ingested per day or event,
and is receptor-specific. The fraction ingested (FI) is the percent of the daily intake of
soil that occurs at the site and is conservatively set to 1.0. The exposure frequency (EF),
exposure duration (ED) and body weight (BW) are described in the intake assumptions
for specific receptors. The averaging time (47) for carcinogenic effects (47¢) is 25,550
days (based on a lifetime of 70 years) and applies to all receptors [USEPA 1991]. The
averaging time for noncarcinogenic effects (A7) is exposure based and is described

under the intake assumptions for specific receptors.

7.1.2 Dermal Contact with Soil

The absorbed dose from dermal contact with soil is estimated using the equation:

where:

P.JOSEPH Latany. , INC.

I derm—s — Cs sre *TF, s * AAF, derm—s * IF, derm—s
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Lserm.s = absorbed dose from dermal contact with soil (mg/kg-day)
CSsrc = constituent source concentration in soil (mg/kg)
TF, = transfer factor that translates the source concentration in soil to

an exposure point concentration in soil (unitless)

AAF s =  absorption adjustment factor for dermal contact with soil
(mg/mg)
IFims =  intake factor for dermal contact with soil (kg'kg-day)

A constituent exposure point concentration in soil is calculated as described above under
the soil ingestion exposure pathway (Section 7.1.1). In calculating the absorbed dose
from dermal contact with soil, the value of TF; for each constituent was conservatively
set to 1.0. The absorption adjustment factor (44F em.s) is constituent-specific and
accounts for the fraction of the constituent absorbed from soil through the skin. The
value of AAF 4, s for cach constituent is presented in Table 6-7. As presented in Table
6-7, AAF jorm.s values are zero for all volatile COCs because in accordance with RAGS-E,
there are no default dermal absorption values for volatile organic compounds since they
would tend to volatilize from the soil on skin and should be accounted for via inhalation
routes [USEPA 2004].

Based on Exhibit 6-15 of RAGS Part A [USEPA 1989], the intake factor (IFrm.s)
accounts for all constituent-independent parameters and is estimated using the equation:

= SA* AF «CF = FC* EF * ED
BW * AT
where:
Fpws =  intake factor for dermal contact with soil (kg/kg-day)
S4 = exposed skin surface area (cm*/event)

iﬁi.’:'t MAHFOOD
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AF = soil adherence factor (mg/cm”)
CF = conversion factor (1 x10™ kg/mg)
FC = fraction of the day that contact with soil occurs at the site
(unitless)
EF = exposure frequency (events/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time (days)

The skin surface area (S4) exposed to soil is dependent upon activities performed by the
receptor. Exposures via dermal contact are generally limited to certain parts of the body
(i.e. hands, forearms, head, neck, etc.). The soil adherence factor (4F) is the density of
soil adhering to the exposed fraction of the body. This value is correlated to the body
parts ex;}osed. The fraction of the day that contact with soil occurs at the site (FC) is
conservatively set to 1.0. The exposure frequency (EF), exposure duration (ED) and
body weight (BW) are receptor specific as defined in the intake assumptions for each
receptor. The averaging time (AT) was discussed above in Section 7.1.1.

7.1.3 Dermal Contact with Groundwafter

The absorbed dose from dermal contact with groundwater is estimated using the

equation:
Lgermry = CW e * TFy ¥ PC* [Fgepy,
where:
Liormw = absorbed dose from dermal contact with groundwater (mpg/kg-day)

e
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CWqe = constituent source concentration in groundwater (mg/L)
TF, = transfer factor that translates the source concentration to an exposure point

concentration in groundwater (unitless)

PC = permeability constant (cm/hr)

IF germnow= intake factor for dermal contact with groundwater (L-hr/cm-kg-day)

A constituent exposure point concentration in groundwater is calculated by multiplying a
constituent source concentration in groundwater (CWy,) by a transfer factor (TF,). The
permeability constant (PC) is constituent-specific and describes the rate at which the
constituent moves from water through the skin. The value of PC for each constituent is
presented in Table 6-9.

Based on Exhibit 6-13 of RAGS Part A [USEPA 1989], the intake factor (/Fierm-w)
accounts for all constituent-independent parameters and is estimated using the equation:

SA* ET * EF * ED*CF
IF, derm—w =
BW = AT

where:

IF terme™ intake factor for dermal contact with groundwater (L-ht/cm-kg-day)

SA = exposed skin surface area (cm?)

ET = exposure time (hrs/day)

EF = exposure frequency (days/year)
m @. MAHFOOD
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ED = cxposure duration (years)
CF = conversion factor (1.0x10° Licm?®)
BW = body weight (kg)
AT = averaging time (days)

7.2

The skin surface area (S4) exposed to groundwater is the product of the total body
surface area and the fraction of body exposed. The fraction of the body exposed is
dependent on the nature of the activity being conducted and the age and type of the
individuals involved. The exposure time (ET), exposure frequency (EF), exposure
duration (ED), and body weight (BW) are receptor specific as defined in the intake
assumptions for each receptor. The averaging time (AT) was discussed above in Section
7.1.1.

Exposure Concentration Equations

When estimating risk via inhalation, it is recommended that the concentration of the
constituents in air be used as the exposure metric (e.g. pg/m’) rather than the inhalation
intake of a constituent in air based on inhalation rate and body weight [USEPA 2009a].
This section presents the exposure concentration equations for the inhalation exposure
pathways (volatiles and particulates). The inhalation of volatiles (ambient air) is
applicable for exposures to both soil and groundwater. The inhalation of particulates
(fugitive dusts) emitted to outdoor air is applicable only fo soil exposures.

Based on Equation 6 of RAGS Part F [USEPA 2009a], the exposure concentration for
estimating inhalation of volatiles or particulates is estimated using the following
equation:

_ C4,*ET*EF*ED
AT

EC

where:

Efm @ MAHFOOD
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EC = exposure corncentration (pg/m®)
C4, = constituent concentration in air (ug/m’)
ET = exposure time Chours/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)
AT = averaging time (hours)

The exposure time (ET), exposure frequency (EF), and exposure duration (ED) are
described in the intake assumptions for specific receptors, The averaging time (A7) for
carcinogenic effects (AT.) is 613,200 hours (based on a lifetime of 70 years) and applies
to all receptors [USEPA 2009a]. The averaging time for noncarcinogenic effects (47.)
is exposure based and is described under the intake assumptions for specific receptors.

The constituent concentration in air (C4,) is calculated using the equation:

CA,=C, * TF,

where:

C4, = constituent concentration in air (pg/m?)

Cyre = constituent source concentration in soil (pg/kg) or groundwater
(ug/L)

TF, = transfer factor that translates the source concentration in soil ot

oundwater to an air concentration (kg/m3 or L/m®, respectivel
go P ¥y

Determination of the constituent source concentrations (Cg.) is presented in Section 5 of
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7.3

this document for each medium and receptor. The variable TF, accounts for processes,
such as volatilization or fugitive dust emission rate and air dispersion, which translate the
source concentration into an air concentration. The transfer factors used for inhalation of
volatiles in ambient air are chemical specific and are presented in Attachment 4. The
transfer factor used for particulate emissions was 1x10™" kg/m®, which is the default
value presented in Section 250.307 of the regulations [PACODE 2011].

Exposures to Lead

Exposures to lead are not evaluated using the same methods as those described for other
COCs. The USEPA does not recommend quantifying cancer risks (or noncancer
hazards) for lead using standard dose equations due to the many factors involved (e.g.,
receptor age, health, nutritional state, body burden and exposure duration). All of these
factors influence the absorption, release and excretion of lead; therefore, using standard
dose or exposure concentration equations would not provide an accurate characterization
of potential risk/hazard [USEPA 2015a].

Instead, lead is regulated based on blood lead concentration (PbB). PbB is predicted with
pharmacologically-based models that use a biokinetic slope factor that is correlated with
both exposure and adverse health effects. In lieu of evaluating risk using typical intake
calculations and toxicity criteria, USEPA developed models specifically to evaluate lead
exposures. The USEPA recommends the use of the Adult Lead Methodology (ALM) to
evaluate non-residential scenarios [USEPA 2003 and 2015c¢].

Lead is identified as a direct contact COC in soil for on-site construction workers, on-site
ufility workers, and off-site construction workers and utility wotkers at the Central
Avenue Street ROW. The USEPA recommends the use of the ALM for non-residential
scenarios to predict potential fetal PbB by relating lead intake to PbB in a woman of
child-bearing age and in a fetus carried by that woman.

In accordance with the ALM, the EPCs for lead are based on arithmetic mean lead
concentrations in environmental media. As shown in Table 5-1, the mean lead
concentrations in on-site subsurface soil (3 to 6 fi-bgs) and subsurface soil (3 to 10 fi-
bgs) are 132.3 and 42.02 milligrams per kilogram (mg/kg), respectively. Similarly, in
Table 5-2, the mean lead concentration in subsurface soil (4 to 8 fi-bgs) and subsurface

m '4'?9 MaxFoOD
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7.4

soil (4 to 10 ft-bgs) at the Central Avenue Street ROW are 136 and 96.2 ‘mgfkg,
respectively. These lead concentrations are well below the USEPA RSLs of 400 mg/kg
for residential soil and 800 mg/kg for industrial soil [USEPA 2015a]. As a vesult, further
evaluation of these receptors for potential lead exposure in soil is not required.

In addition, the USEPA [2003] does not recommend the use of the ALM to evaluate lead
exposures of less than 90 days. Estimates of first order elimination half-time for lead in
blood are approximately 30 days for adults; therefore, a constant lead intake rate for 90
days would be required to achieve a PbB sufficiently close to quasi-steady state. It is
anticipated that infrequent exposures (e.g., less than 1 day per week) and exposures of
less than 90 days result in oscillations in blood lead, due to clearance of lead from the
blood between exposures [USEPA 2003]. Exposures to subsurface soil for on-site and
off-site construction workers are assumed to occur for only 25 days per year and for on-
site and off-site and utility workers, only 1 day per year (as discussed in Section 7.4
below). Therefore, it is assumed that PbB in these receptors do not reach steady state
because lead is cleared from the blood following brief exposure. Therefore, site-related

lead concentrations in groundwater result in negligible exposure to these receptors.

Receptor-Specific Exposure Assumptions

This section presents receptor-specific exposure assumptions for each receptor. The
receptor-specific exposure assumptions quantify activity patterns and body characteristics
for each of the receptors such as the amount of time a receptor may spend at the site, the
frequency the receptor visits the site, body weight of the receptor, and soil ingestion rates.
The receptor-specific exposure assumptions were selected using PADEP recommended
values, when available. Otherwise, alternative sources were used, such as recommended
values from other state program guidance or USEPA guidance, or professional judgment
(based on site-specific information) to select appropriate receptor-specific exposure
assumptions.

7.4.1 On-Site Adolescent Trespasser (12 to18 years old}

The adolescent trespasser (12 to 18 years old) is an individual who may infrequently
wander onto the site. While trespassing, this receptor may be exposed to constituents in
surface soil through direct contact with surface soil. However, site-related COCs in soil
at the site were identified at least 3 ft-bgs (i.e. in subsurface soil), which is considered not
accessible for trespassers. Thus, direct exposure to soil via incidental ingestion, dermal
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contact, and inhalation of particulates pathways is considered incomplete for this
receptor. However, the trespasser may be exposed to COCs in subsurface soil and
groundwater through inhalation of outdoor vapor via volatilization of site-related
constituents from unexposed subsurface soil and unexposed groundwater without
intrusive activities.

The exposure duration (ED) was set to 6 years for the adolescent trespasser (12 to 18
years old) based on the range of years in the age group. The exposure frequency (EF)
was set to 24 days per year (days/year) (assumes 6 days per month for 4 months) for the
adolescent trespasser based on default values from the Virginia Department of
Environmental Quality [VA DEQ 2014] for a trespasser scenario. The exposure time
(ET) was set to 2 hours per day (hours/day) for this receptor based on default values from
the VA DEQ [2014] for a trespasser scenario.

The averaging time for the inhalation exposure pathways was set at 613,200 hours
[USEPA 2009a] for carcinogenic effects (A7) and 52,560 hours for noncarcinogenic
effects (4T} (ED % 365 days/yr x 24 hrs/day) [USEPA 2009a]. Table 7-1 presents the
exposure assumptions for the on-site adolescent trespasser (12 to 18 years old).

7.4.2 On-Site and Off-site Construction Worker

The construction worker is an individual who would be involved in construction and/or
excavation activities on-site or off-site. In addition, the construction worker may be
responsible for any major repairs to existing utility lines or the installation of a new line
which may result in exposure lasting more than one day. The average depth to
groundwater at the site is approximately 10 feet. Based on the work activities of the on-
site construction worker (e.g. construction of a new building or installation of a new
underground utility line), it is assumed that the on-site construction worker could be
involved in excavation activities up to a maximum depth of approximately 10 feet or to
the water table. As a result, potential exposures to subsurface soil and exposed
groundwater within a trench are possible for the on-site construction worker.

For the off-sife construction worker in the Central Avenue ROW, if a new utility line
were to be installed in Central Avenue, it is likely it would be installed at a maximum
depth of approximately 6-8 feet, which is above the water table (approximately 10 feet).
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Based on these activities, it is assumed that the off-site construction worker at the Ceniral
Avenue ROW could be involved in excavation activities up to a maximum depth of
approximately 8 feet. As a result, potential exposures to subsurface soil and unexposed
groundwater beneath the bottom of a trench are possible for the off-site construction
worker. There were site-related constituents retained as direct contact COCs in
subsurface soil and groundwater for both the on-site and off-site construction workers.
Tables 7-2 and 7-3 present the exposure assumptions for the on-site and off-site
construction worker, respectively.

Since the regulations for Act 2 do not provide default assumptions for a construction
worker for a few of the exposure parameters, regulations in other states were reviewed
for guidance. The Illinois Environmental Protection Agency (Illinois EPA) has
developed intake assumptions for a construction worker. The Illinois EPA assumes
intensive subsurface excavation activity occurs for about 6 weeks during construction
projects and therefore uses an exposure frequency (EF) of 30 days/year (5 days/week for
6 weeks) and exposure duration (ED) of one year to evaluate construction workers [IPCB
2007]. For the on-site construction worker, it is unlikely that this receptor would spend
the full 30 days in direct contact with groundwater on-site (e.g. install utility lines for 5
days and place footers/construct buildings for the remaining 25 days). Therefore, the
total exposure frequency (EF) has been apportioned to assume that the on-site
construction worker will be in direct contact with soil for 25 days and exposed
groundwater within a trench for the remaining 5 days. For the off-site construction
worker, it is unlikely that this receptor would spend the full 30 days within the area of
MW-5 and MW-3 while installing a new underground utility line along Central Avenue.
Therefore, the total exposure frequency (EF) has also been apportioned to assume that the
off-site construction worker will be in direct contact with soil for 25 days and unexposed
groundwater beneath the bottom of a trench for the remaining 5 days. The Illinois EPA
exposure duration (ED) of 1 year was used [IPCB 2007]. The default value for non-
residential exposures of 8 hours/day was used as the exposure time (ET) for this receptor
[PACODE 2011].

The soil ingestion rate (IR) was set to 330 mg/day for both construction workers, which is
the default exposure assumption for a construction scenario presented in Exhibit 5-1 of
the Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites
[USEPA 2002]. The total daily soil ingestion fraction (FI) was conservatively set at 1.0
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for both receptors, which assumes that 100% of the receptors’ daily soil intake occurs at
the site. The body weight (BW) was set at 70 kg for both receptors, and is based on the
PADEP default values for an adult non-residential worker scenario [PACODE 2011].

The exposed surface area (S4) for dermal contact with soil was set at 3,300 cm’/day for
the construction workers and is the default value for a construction scenario and
corresponds to the surface atea for the face, forearms, and hands [USEPA 2002]. The
soil adherence factor (4F) was set at 0.3 mg-soil/em?® for both receptors, corresponding to
the 95 percentile value that has been measured for construction workers [USEPA 2004].
The fraction of the day in contact with soil (FC) was conservatively set at 1.0 for both
receptors, which assumes that 100% of the receptors” daily soil contact occurs from soil
at the site.

The exposed surface area (S4) for dermal contact with groundwater for the on-site
construction worker was estimated to be 2,550 cm® based on the values presented in the
USEPA Exposure Factors Handbook: 2011 Edition [USEPA 2011] for mean body
surface area exposed for an adult male, which corresponds to forearms and hands.

The averaging time for carcinogenic effects (47} was set at 25,550 days [USEPA 1991]
for the ingestion and dermal exposure pathways, and 613,200 hours [USEPA 2009a] for
the inhalation pathways. The averaging time for noncarcinogenic effects (47,;) was set
at 42 days [IPCB 2007] for the ingestion and dermal exposure pathways and 8,760 hours
[USEPA 2009a] for the inhalation exposure pathways.

7.4.3 On-Site and Off-Site Utility Worker

The utility worker is an individual who would be involved with repairing and maintaining
utility lines on-site or off-site. This receptor is not expected to be involved in the
installation of new lines, as this is assumed to be performed by a construction worker.
The average depth to groundwater at the site is approximately 10 feet. Based on the
activities of the utility worker and based on the depth of the utility lines on-site (less than
6 feet), it is expected that the on-site utility worker could be involved in excavation
activities up to approximately 6 feet. As a result of these activities, potential exposures to
unsaturated soil to maximum depth of 6 feet are possible for the on-site utility worker. In
addition, the on-site utility worker may be indirectly exposed to volatile constituents in
2 e | MAHFOOD
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unsaturated soil greater than 6 feet and unexposed groundwater that migrate to trench air.

Due to the presence of a 36” main water line beneath Central Avenue, it is assumed that
the off-site utility worker at the Central Avenue ROW could be involved in excavation
activities up to a maximum depth of approximately 14 feet in order to repair the water
line. As a result of these activities, potential exposures to subsurface soil and exposed
groundwater within a trench are possible for the off-site utility worker. Table 7-4
presents the exposure assumptions for the on-site utility worker. Table 7-5 presents the
exposure assumptions for the off-site utility worker.

Since the regulations for Act 2 do not provide default assumptions for a utility worker for
a few of the exposure parameters, regulations in other states were reviewed for guidance.
The Massachusetts Department of Environmental Protection (MADEP) has determined
that an exposure frequency (EF) of 1 day/year is reasonable for a utility worker where
significant subsurface lines exist [MADEP 1995]. The exposure duration (ED) was set to
25 years, which is the PADEP default for an adult non-residential scenario [PACODE
2011]. An exposure time (£T) of 8 hours/day was selected to represent a typical work
day [PACODE 2011]. These exposure assumptions apply to both the on-site and the off-
site utility workers.

The soil ingestion rate (IR) for both the on-site and the off-site utility workers was set to
330 mg/day, which is the default exposure assumption for a construction scenario
presented in Exhibit 5-1 of the Supplemental Guidance for Developing Soil Screening
Levels for Superfund Sites [USEPA 2002]. The total daily soil ingestion fraction (¥1)
was conservatively set at 1.0, which assumes that 100% of the receptors’ daily soil intake
oceurs at the site. The body weight (BW) was set at 70 kg based on the PADEP default
value for an adult non-residential worker scenario [PACODE 2011].

The exposed surface area (S4) for dermal contact with soil was set at 3,300 cm’/day for
both the on-site and the off-site utility workers. This is the recommended default value
for a commercial/industrial scenario and corresponds to the surface area for the face,
forearms, and hands [USEPA 2002]. The soil adherence factor (4F) for the on-site utility
worker was set at 0.2 mg-soil/om?, which is the default value for commercial/industrial
exposure [USEPA 2002]. The fraction of the day in contact with soil (#C) for both

1m @ ManrooD
P. JOSEUH LLNMAN,INC,
ihwaimil' Page 64 2 group

G:\Projects\57xx\5787 Sheetz Johnstown 21 Central Ave\Risk Assessment\Sheetz 21 RA Text 082515 Final.doc



Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania August 2015

utility workers was conservatively set at 1.0, which assumes that 100% of the receptors’
daily soil contact occurs from soil at the site.

The exposed surface area (S4) for dermal contact with groundwater for the off-site utility
worker was cstimated to be 2,550 cm” based on the values presented in the USEPA
Exposure Factors Handbook: 2011 Edition [USEPA 2011] for mean body surface area
exposed for an adult male, which corresponds to forearms and hands.

The averaging time for carcinogenic effects (47;;) was set at 25,550 days [USEPA 1991]
for the ingestion and dermal exposure pathways, and 613,200 hours [USEPA 2009a] for
the inhalation exposure pathways. The averaging time for noncarcinogenic effects (A7)
was set at 9,125 days [USEPA 1989] for the ingestion and dermal contact exposure
pathways and 219,000 hours [USEPA 2009a] for the inhalation exposure pathways.
These exposure assumptions apply to both the on-site and the off-site utility workers.
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8 Risk Characterization

In this section of the risk assessment, the potential human health risks for complete
exposure pathways are assessed. Potential risks due to exposures to COC in soil and
groundwater from the site are evaluated by integrating exposure assessments and toxicity
data into quantitative expressions of cancer risk and noncancer health hazards. This
section presents the risk calculation framework used to quantify risk for the direct contact
exposure pathways.

8.1 Risk Calculation Framework

Two types of potential direct contact human health effects were calculated in this risk
assessment: carcinogenic effects and noncarcinogenic effects. Carcinogenic effects are
evaluated by calculating a cancer risk. Cancer risks are estimated as the incremental
probability of an individual developing cancer over a lifetime as a result of exposure to
the potential carcinogen (i.e. incremental or excess individual lifetime cancer risk).
Carcinogenic risks for the incidental ingestion and dermal contact exposure pathways are
estimated using the equation [USEPA 198§9]:

Risk = Intake* CSF

where:
Intake = intake or absorbed dose of a constituent (mg/kg-day)
CSF = cancer slope factor of a constituent (mgf'kg-day)'1

Carcinogenic risks for the inhalation exposure pathways (volatiles and particulates) are
estimated using the equation [USEPA 2009a]:

Risk = EC*IUR
where:
EC : exposure concentration (pg/m’)
A > STAHFOOD
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IUR = inhalation unit risk factor (ug/m’) "

For each exposure pathway, this calculation is performed for each COC considered to be
a potential carcinogen, and the risks are summed across all COC and exposure pathways
to obtain the total risk for a specific receptor. The PADEP benchmark cancer risk level
ranges between one in 1,000,000 (or 1x10%) and one in 10,000 (or 1x107). The
cumulative excess risk to exposed populations, including sensitive subgroups, may not be
greater than 1 in 10,000 (or 1><10'4) [PADEP 2002 and subsequent updates].

Potential noncarcinogenic effects are evaluated by calculating a hazard index (HI). For a
single constituent and exposure route, a hazard quotient (HQ) for the incidental ingestion
and dermal contact exposure pathways is calculated using the equation [USEPA 19897:

HO = Ir;tge
where:
Intake = intake or absorbed dose of a constituent (mg/kg-day)
RfD = reference dose of a constituent (mg/kg-day)

A HQ for the inhalation exposure pathways (volatiles and particulates) is calculated using

the equation [USEPA 2009a):
Hg-—EC_
RfC*CF
where:
EC = exposure concentration (ng/m?)
RfC = reference concentration (mg/m3 )
m iﬂg SaHFOOD
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8.2

CF =  conversion factor (1000 pg/mg)

For each exposure pathway, this calculation is performed for each COC and the hazard
quotients are summed across all COC and exposure pathways to obtain the total HI for a
specific receptor. The PADEP benchmark noncancer HI is 1. This value represents the
level to which the human population could be exposed on a daily basis without
appreciable risk of deleterious effect to the exposed population.

Risk Results

Calculations of cancer risks and noncancer HIs for the on-site adolescent trespasser (12 to
18 years old), on-site construction worker, on-site ufility worker, off-site construction
worker (Central Avenue ROW), and off-site utility worker (Central Avenue ROW) are
presented in Tables 8-1 through 8-5, respectively. Table 8-6 presents a summary of the
risk results for all receptors. As shown in Table 8-6, the estimated total cancer risks and
noncancer HIs for all receptors are below the PADEP benchmark values of 1x 10% and 1,
respectively.

Note that if any of the exposure assumptions and/or assessment change in the future for
this site, the results of this analysis do not apply.
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9

Uncertainty Analvsis

The risk assessment process presented in this document uses a considerable number of
conservative assumptions regarding exposure and toxicity to ensure that potential risks
are not underestimated. A qualitative review is presented in this section of the types of
assumptions and how these assumptions result in a high degree of confidence that
potential site-related risks are not underestimated.

During the risk assessment process, uncertainty and variability are inherent in the
estimation of risks based on specific input parameters such as:

Constituents of concern;

* Receptor and exposure routes;,

e  Exposure parameters;

e Exposure point concentrations; and,

s Toxicological values.

Selecting the correct COC, choosing values for the input parameters, and/or retaining
receptors and exposure routes carries with it some degree of variability. This section
describes some of the variables as applicable to the risk analysis and their potential effect
on the final risk estimates.

Exposure is estimated through identification of COC, evaluation of transport
mechanisms, identification of receptors, and identification of complete exposure
pathways. Identification of COC relies, in part, on the information provided by the
sampling and analytical program. Uncertainty in this regard is reduced as much as
possible by following appropriate sample collection and analytical procedures.

9.1 Identification of COC
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Identification of COCs for the risk assessment is through comparison of chemical
concentrations to screening levels developed by the PADEP and/or USEPA. The
derivation of MSCs is based on conservative exposure assumptions in Subchapter C of
the regulations for Act 2 [PACODE 2011]. For example, the MSCs are based on a cancer
risk of 1x10, rather than the upper bound excess risk permitted by Act 2 of 1x10™*. In
addition, the soil-to-groundwater MSCs are modeled using conservative soil
characteristics representative of soils throughout Pennsylvania, rather than modeling soil-
to-groundwater MSCs based on site-specific soil characteristics. However, the selection
of COCs was based on USEPA RSLs and SSLs for direct contact and VISLs for vapor.
intrusion, which were based on a target risk of 1x10°% and a target HQ of 0.1. Therefore,
the selection of COCs is considered a very conservative approach.

9.2 Exposure Assessment

There are three major areas of uncertainty associated with exposure assessment,
including: 1) exposure pathways; 2) calculation of EPCs; and 3) exposure parameter
values used to estimate chemical intake.

9.2.1 Exposure Pathways

Defining the probable current and future land use of the site carries with it some degree
of uncertainty. Evaluating and understanding this uncertainty is important during the
selection of potential receptors and exposure routes. For this evaluation, the potential
receptors and exposure routes were based on current site conditions (non-residential) and
the assumption that the site will continue to be used for non-residential use, limiting the
uncertainty associated with these parameters. The planned future use of the property is as
a paved parking lot for an active Sheetz retail gasoline dispensing facility and
convenience store located immediately south of the site.

Two COCs were identified in the DuPont Street ROW subsurface soil (7 fi-bgs).
Additionally, six COCs were identified in groundwater at the DuPont Street ROW based
on the QD groundwater modeling. Thus, off-site construction workers and utility
workers in the DuPont Street ROW could be potentially exposed to COCs in soil and
groundwater while engaging in excavation activities. These off-site construction workers
and utility workers in the DuPont Street ROW were not quantitatively evaluated in the
risk assessment because the off-site construction worker and the off-site utility worker at
the Central Avenue ROW scenarios provide a conservative basis for evaluating potential
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exposures to off-site construction workers and utility workers in the DuPont Street ROW.
The off-site construction worker and the off-site utility worker at the Central Avenue
ROW generally have higher relative intake rates when compared to the off-site
construction worker in the DuPont Street ROW because they are potentially exposed to
more retained COCs in soil (9 vs. 2) and groundwater (8 vs. 6) and at higher
concentrations in soil and groundwater. The off-site construction workers in the DuPont
Street ROW and in the Central Avenue ROW have the same exposure pathways retained.
The off-site utility worker in the Central Avenue ROW has an exposed groundwater
scenario (i.e. dermal contact and inhalation of volatiles from exposed groundwater within
a trench) whereas the off-site utility worker in the DuPont Street ROW has an unexposed
groundwater scenario (i.e. inhalation of volatiles within a trench that migrate from
unexposed groundwater). Therefore, the retained exposure pathways for the Central
Avenue receptors are either representative of or protective of receptors in DuPont Street.
Since the estimated risks for the off-site construction worker and the off-site utility
worker at the Central Avenue ROW are below the PADEP acceptable risk levels,
potential risks for the off-site construction worker and utility worker in the DuPont Street
ROW are likely well below levels of concern.

9.2.2 Exposure Point Concentrations

Using current media concentrations to reflect future concentrations adds another
uncertainty to this risk assessment. Soil and groundwater concentrations of COCs are
expected to decrease over time because there are no longer active sources at the site.
Additionally, site-specific petroleum hydrocarbons tend to be biodegraded readily under
aerobic conditions in unsaturated soil zones. Use of current data to assess the risks over
chronic time periods is likely to overestimate risks.

The risk assessment evaluates mean concenirations over an exposure area, considering all
exposures within that area as equally possible. Risks associated with exposures are then
assessed by evaluating those mean concentrations with exposure factors and the
appropriate exposure/toxicity values. The EPC for a specific chemical in a particular
medium is based on the 95%UCL (or higher) on the mean concentrations for datasets
containing eight or more samples. For datasets containing less than eight samples, the
maximum detected concentrations are used as EPCs. The use of a 95%UCL is simply to
ensure that the average concentration is not underestimated.
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As shown in Tables 5-1 and 5-2, the maximum detected concentrations were used as
EPCs for the on-site subsurface soil (3-6 ft-bgs), on-site subsurface soil (3-10 fi-bgs) for
those constituents that had less than 4 detections, off-site subsurface soil (4-8 ft-bgs), off-
site subsurface soil (4-10 fi-bgs), and off-site groundwater at the Central Avenue ROW
gince these media contained less than eight samples. The maximum concentration
provides a highly biased representation of COC distribution, which often results i
overestimates of exposure, and therefore, overestimates of individual and cumulative
risk/hazard from potential exposure to COCs for site receptors. For example, The EPC
for 1,2,4-TMB in off-site groundwater at the Central Avenue ROW was based on the
maximum concentration of 2,220 pg/l. from MW-3. 1,2,4-TMB was detected in 4 of §
groundwater samples collected at on-site wells along the Central Avenue (i.e. MW-3 and
MW-5) at concentrations ranging from 156 to 2,220 pg/L. Therefore, actual exposure to
1,2,4-TMB for the off-site construction workers and utility workers at the Central Avenue
ROW may be much lower than the estimated EPC for this compound.

Measured data are not available to provide information on concentrations of chemicals in
outdoor air. In the absence of measured values, outdoor air concentrations were
estimated using fate and transport models. Uncertainties associated with the trench
model are discussed below.

The trench model developed by the Virginia Department of Environmental Quality [VA
DEQ 2014] is used to estimate chemical concentrations in outdoor air within a trench.
The trench depth is assumed to be 10 feet for the on-site construction worker (equivalent
to the average depth to groundwater at the site), 6 feet for the on-sitc utility worker, 8 feet
for the off-site construction at the Central Avenue ROW, and 14 feet for the off-site
utility worker at the Central Avenue ROW. The VA DEQ default width for an
excavation trench is three feet. However, Occupational Safety and Health Administration.
(OSHA) regulation (29 Code of Federal Regulation [CFR] 1926 652[al]) requires
adequate protective systems (ie., sloping, benching, or trench shiclding) for an
excavation of five feet or deeper in order to protect workers from loose rock or soil
falling or rolling from an excavation face. With the installation of protective systems, it
is reasonable to assume that the trench width at the ground level is least 6 feet. Thus, a
trench width of 6 feet is assumed.
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According to the trench model, air exchange between the trench and above-ground
atmosphere is restricted when the ratio of the trench width to the trench depth is less than
one. The VA DEQ default air exchange rate for trenches with width less than or equal to
depth is 2 exchanges per hour, based on measured ventilation rates of buildings [VA
DEQ 2014]. The assumption that there is almost no air exchange between the open
trench and above-ground atmospherc may be overly conservative. Based on a study
conducied by the USEPA Region 8 [1999], the number of air exchanges in a trench
depends on the wind speed and the dimension of the trench parallel to the wind direction.
To estimate the air exchange rate in a worst case scenario, the USEPA Region 8 assumes
that 1) a trench has a length up to 30 meters, 2) the wind direction is parallel to the long
axis of trench (e.g., trench length), and 3) the wind is calm with a wind speed of 1 mile
per hour (or 0.45 meters per second). This resulis in an air exchange rate of 0.015 per
second or 54 exchanges per hour [USEPA 1999]. Since uniform mixing in the trench is
not expected, a mixing factor of 0.5 is applied to account for deviation from complete
mixing in an open trench. The resulting air exchange rate is 0.0075 per second or 27
exchanges per hour. Using the USEPA Region 8 recommended air exchange rate of 27
per hour in the VA DEQ trench model, the predicted volatilization factors (VFs) for
transfer of VOCs from groundwater accumulating at the bottom of a trench to the air in
the trench were approximately 0.3 to 0.6 liter per cubic meter (L/m’). These predicted
VFs are similar to the generic VF of 0.5 L/m’ used by the USEPA and PADEP for
volatilization of VOCs in typical indoor domestic water uses (e.g. showering, bathing,
cooking, dishwashing, laundering, etc.) [USEPA. 1991 and 2014b, and PADEP 2011].
Since the mechanism for volatilization in a flooded outdoor trench is considerably less
vigorous than that responsible for volatilization in typical indoor water uses (e.g.,
showering) [USEPA 1999], the predicted VFs of 0.3 to 0.6 L/m® using the USEPA
Region 8 recommended air exchange rate yields conservative yet more realistic trench air
concentrations.

9.2.3 Exposure Parameters

Uncertainty is associated with the exposure parameter values used; however, assumptions
are chosen to be conservative so not to underestimate risk. For example, assumptions ate
made for the exposure time, frequency, and duration of potential chemical exposures, as
well as for the quantity of material ingested, inhaled, or absorbed. In general,
assumptions are made based on reasonable maximum exposures and, in most cases,
values are specified by PADEP, USEPA or other state guidance documents, or site-:

_P'fl;“l“ rjl L ING. Page T3 @ é%_lgﬁipD

-G:\Projcc:ts\S'?xx\S?ST Shectz Johnstown 21 Central Ave\Risk Assessment\Sheetz 21 RA Text 082515_Final.doc



Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania August 2015

specific information. For the receptors evaluated in this risk assessment, the exposure
frequency and exposure duration were chosen so as to overestimate potential exposures.

In 2011, USEPA issued Exposure Factors Handbook — 2011 Edition (EFH 2011)
[USEPA 2011]. The EFH 2011 provides a substantive update to USEPA’s exposure
assessment recommendations and provides information and recommendations on various
physiological and behavioral factors commonly used in risk assessments. Based upon
recommendations from the EFH 2011, the USEPA Superfund program updated several
default exposure factors for use in the human health risk assessment. These updates
include, bui are not limited to, adult body weight (from 70 kg to 80 kg), worker skin
surface area (3,300 to 3,470 em?), worker soil adherence factor (from 0.2 to 0.12
mg/em®), and resident exposure duration (from 30 years to 26 years). The RSLs utilized
as screening levels to identify COCs in this risk assessment are developed based on these
updated exposure factors. Because PADEP has not adopted these changes in the Act 2
program, these USEPA recommended updates have not been incorporated into this risk
assessment. The decision of not using the most up-to-date and scientifically sound
exposure factors introduces uncertainty to the risk assessment.

9.3 Toxicity Values

A potentially large source of uncertainty is inherent in the derivation of the USEPA
toxicity values (i.e., RfDs, RfCs, CSFs, and IURs). In many cases, data are extrapolated
from animals to sensitive humans by the application of uncertainty factors to an estimated
no-observed-adverse-effect level or lowest-observed-adverse-effect level for noncancer
health effects. While designed to be protective, it is likely in many cases that uncertainty
factors overestimate the magnitude of differences that may exist between humans and
animals, and among humans.

In addition, derivation of CSFs and IURs often involves linear extrapolation of effects at
high doses to potential effects at lower doses commonly seen in environmental exposure
seitings. Currenfly, it is not known whether linear extrapolation is appropriate. It is
probable that the shape of the dose response curve for carcinogenesis varies with
different chemicals and mechanisms of action. It is not possible at this time, however, to
describe such differences in quantitative terms. It is likely that the assumption of
linearity is conservative and yields CSFs and IURs that are unlikely to lead to
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underestimation of risks. Yet, for specific chemicals, current methodology could cause
CSFs and TURs and, hence, risks to be underestimated.

The chronic RID for 1,2,4TMB, subchronic RfD> for 1,3,5-TMB, and chronic RfC for
1,3,5-TMB are “archive” toxicity values. These “archive” values are older PPRTV
toxicity values that “expired” and were removed from the USEPA PPRTV elecironic
library (http://hhpprtv.ornl.gov/pprtv_appendix.html). Based on evaluation of these
chemicals, the USEPA concluded that databases for 1,2.4-TMB and 1,3,5-TMB were
inadequate to derive a provisional RfD and RfC, respectively [USEPA 2007 and 2009b].
Per PADEP’s direction, these archived PPRTV toxicity values were still used in the risk
assessment. The use of these archived toxicity values no longer endorsed by the USEPA
likely results in overestimates of noncancer Hls for the on-site and off-site receptors and

introduce significant uncertainty to the risk assessment.

According to RAGS Part F [USEPA 2009a], exposures lasting 24 hours or less or
intermittent exposures that occur at a series of short periods (e.g., 4 hours) separated by
several days of no exposure can be characterized as acute exposures. For conservatism,
utility workers with an exposure time of 8 hours per day for an exposure frequency of 1
day per year were analyzed using chronic, not acute, exposure algorithms and toxicity
data in this risk assessment. Additionally, subchronic RfDs for ethylbenzene, 1,2,4-
TMB, and subchronic RfCs for cumene and naphthalene were not available. In
accordance with USEPA guidance [USEPA 2002 and 2009], the Rf)s and RfCs based on
chronic exposure duration were used as conservative estimates for the subchronic
exposure duration. These sources of uncertainty may overestimate the potential hazard
for site receptors.

9.4 Risk Characterization

There is also uncertainty in asscssing risks associated with a mixture of chemicals. In
this assessment, the effects of exposure to each contaminant present have initially been
considered separately. However, these substances occur together at the site, and
individuals may be exposed to mixtures of the chemicals. Predictions of how these
mixtures of chemicals will interact must be based on an understanding of the mechanisms
of such interactions. Individual chemicals may interact in the body, yielding a new toxic
component or causing different effects at different target organs. Suitable data are not
currently available to rigorously characterize the effects of chemical mixtures.
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Consequently, as recommended by USEPA [1989], chemicals present at the site are
assumed to act additively, and potential health risks are evaluated by summing excess
lifetime cancer risks and calculating 1Is for noncancer health effects.

This approach to assessing risk associated with mixtures of chemicals assumes that there
are no synergistic or antagonistic interactions among the chemicals and that all chemicals
have the same toxic endpoint and mechanisms of action. To the extent that these
assumptions are correct, the actual risks could be underestimated or overestimated.

Thus, the risk assessment employed multiple conservative assumptions, which, when
combined, produce an additive conservative effect throughout the process, resulting in an
overestimation of the potential risk. As a result of the uncertainties described above, this
risk assessment should not be construed as presenting absolute risks or hazards. Rather,
it is a conservative analysis intended to indicate the potential for adverse impacts to occur
based on reasonable maximum exposure that is well above the average but still within the
range of possible exposures.
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10 Summary and Conclusions

This document presents the RAR for the former Top’s Diner property (site) located at
410 Central Avenue, Johnstown City, Cambria County, Pennsylvania. This RAR has
been prepared for Sheetz by TMG and by Lehman. Sheetz is seeking a release of liability
under the Act 2 site-specific standard. The risk assessment presented here is based on the
investigative results and conceptual site model previously presented in the Remedial
Investigation Report (RIR) [Lehman 2014].

Based on a review of Samborn Maps, a gasoline filling station and three gasoline
underground storage tanks (USTs) were present at the site in 1949. By 1965, the gasoline
filling station was replaced with a small restaurant. The site is currently inactive with no
structures on-site. The planned future use of the property is as a paved parking lot for an
active Sheetz retail gasoline dispensing facility and convenience store located
immediately south of and adjacent to the site. Subsurface soil, groundwater, and soil gas
samples were previously collected as part of the remedial investigative activities. The
analytical data were screened against USEPA Region 3 RSLs and/or VISLs. There were
direct contact COCs retained in subsurface soil. There were direct contact and vapor
intrusion COCs retained in groundwater. No vapor intrusion COCs were retained in soil
gas.

Depths to groundwater at the site (based on on-site and off-site wells) range from
approximately 7.4 feet (MW-7) to 11.2 feet (MW-1) in the overburden aquifer and
approximately 16.0 feet to 19.8 feet in the bedrock aquifer (MW-3D). Average depth to
groundwater at the site is approximately 10 feet in the overburden aquifer and 18.8 feet in
the bedrock aquifer. Groundwater generally flows toward the north/northeast.
Groundwater is currently not used for any purposes on-site. The site and surrounding
parcels are served by a public water supply owned by the Greater Johnstown Water
Authority (GTWA). Johnstown City currently does not have a mandatory public water
connection ordinance or prohibit the installation of a well for groundwater use.

Based on the hydrogeologic and human health/ecological CSM, the receptors and
exposure pathways retained for quantitative assessment were:

= -:T-.-::.-:: Bae @ MAHFOOD
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On-site adolescent trespasser (i2 to 18 years old) — inhalation of volatiles from
unexposed subsurface soil and unexposed groundwater to ambient air.

On-site construction worker — incidental ingestion of and dermal contact with
subsurface soil, inhalation of particulates and/or volatiles released from
subsurface soil (maximum depth of 10 ft-bgs), dermal contact with groundwater,
and inhalation of volatiles emitted from exposed groundwater to trench air during
intrusive activities.

On-site utility worker — incidental ingestion of and dermal contact with
subsurface 50il, and inhalation of particulates released from exposed subsurface
soil (maximum depth of 6 fi-bgs), inhalation of volatiles released from exposed
and unexposed subsurface soil (maximum depth of 10 feet), and inhalation of
volatiles emitted from unexposed groundwater to tremch air during intrusive
activities.

Off-site construction worker (Central Ave. ROW) — incidental ingestion of and
dermal contact with subsurface soil, and inhalation of particulates released from
subsurface soil (maximum depth of 8 fi-bgs), inhalation of volatiles released from
subsutface soil (maximum depth of 10 ft-bgs), and inhalation of volatiles emitted
from unexposed groundwater to trench air during intrusive activities.

Off-site utility worker (Central Ave. ROW) — incidental ingestion of and
dermal contact with subsurface soil, and inhalation of volatiles and particulates
released from subsurface soil (maximum depth of 14 ft-bgs), dermal contact with
groundwater, and inhalation of volatiles emitted from exposed groundwater to
trench air during intrusive acttvities.

The following is a summary of the receptors and exposure pathways that will be

considered incomplete via implementation of various institutional controls:

Ingestion, dermal contact, and inhalation of volatiles from groundwater via
potable use for on-site receptors; and

Inhalation of volatiles from groundwater to indoor air via vapor intrusion for a
future on-site indoor worker.

In addition, potable use groundwater exposure pathways for off-site receptors will be
addressed via a post-remedial care plan. These institutional controls shall be constituted

T. JOSEFH LI.1M X, ING.
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via an environmental covenant and/or post-remedial care plan, which will be documented
in the Cleanup Plan.

On-site and off-site source concentrations for soil and groundwater were derived either
by using the maximum detected concentration or calculating a 95UCL. Toxicity values
for the quantitative risk assessment were selected following the 3-tier USEPA hierarchy.
The receptor-specific exposure assumptions were selected using PADEP recommended
values, when available. Otherwise, alternative sources were used. -Based on the results
of the quantitative risk assessment, the estimated total cancer risks and noncancer Hls for
all receptors are below the PADEF benchmark values of 1x10™ and 1, respectively. Note
that if any of the exposure assumptions and/or assessment change in the future for this
site, the results of this analysis do not apply.
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Statement of Limitations

This document is prepared solely for the former Top’s Diner property located at 410
Central Avenue, Johnstown City, Cambria County, Pennsylvania. This report was
prepared based on the information supplied by P. Joseph Lehman, Inc., Consulting
Engineers (Lehman). The results of the risk assessment presented in this report apply to
the existing and reasonably foreseeable site conditions at the time of this assessment.
This risk assessment is based only on the current site conditions from the historic on-site
release(s) defined by the analytical data and does not assess potential future releases.
Changes in the conditions of the property may occur with time due to natural processes or
works of man at the site or on adjacent properties. Changes in applicable standards and
toxicity criteria may also occur as a result of legislation or the broadening of knowledge.
As aresult, if any of the exposure assumptions and/or assessment change in the future for
this site {e.g. change in site use), the results of this risk assessment analysis do not apply.
Based on the evolving nature of risk assessments, this risk assessment shall be submitted
to the appropriate regulatory agency within a reasonable timeframe (e.g. approximately 3
months) 1o ensure that the most recent risk assessment methodologies and guidelines
have been used at the time this risk assessment was completed. The Mahfood Group
LLC® is not responsible for the misinterpretation or misuse of this risk assessment

analysis.
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Table 3-1
Seli Anaiytical Bata Comparison to Direct Coatuet Sereering Volues
Former Top's Diner Property
Johnstown City, Pennsylvania

! . Posi-Maych 2008 P4 Shmr t List of Petorcucs Prodiets for Uuiczded Sacoline
Somple ID S;':mple Sample _iaiu-:r.'}en a r — el e —
Hage Beptls | Puswiasicd Buozene | Tolteue | Lthyilenrene |Nvlemes (Total:] “MTBEL Cumene | Maphthalene | Ad:#: - 1""5.;- : Leud
Fimethylbanccne | Commethy [rearene
USEPA Region 3 Industrial Soil RST, 51 4,700 25 280 210 990 17 24 1,200 200
USEPA Region 3 Risk-Based Soil SSL ! 000023 | 0.07 0.0017 0.019 0.0032 0074 | 0.00054 2.0021 0.017 14
SB-1(8.5) | 62572012 ] 8.50 U i 5.98 g a5 | T N T3 | ssr 76
SB-2(7) | 62572012 | 7.00 U i<| 0213 |<]0223 [<| 0223 |<| oaw% | <) 0233 | <| Twemr L < 0.223
SB3(7) | 62522 | 7.00 T VT<| 0245 | <[ 0245 [ <| 0245 |--| ovase ; <| v2as [ <] 0245 2261 - 0.245
SB-4{(6) | 6252012 | 6.00 U 1 <] 0232 j<| 0232 | <| o232 1< 04665 - ] 0232 | < 02z f - 0.232 < 023z | |
SB-5(6.5) | 6252012 650 U <] 0229 | < 02291 <| 0220 :<] o0asg | B <| 0228 | <| op229 | < 0.229 < 0229
SB-6(3.5) { 6252012 ] 3.50 U <| @251 | <] 0251 [ <| @251 | <| 0503 N o251 [ < o251 f< 0251 = 0.251
SB-T(7Y | 6252012 [ 700 U | oas | =] 025 [<| oz <| w50t - <] v2s [<| o025 |=< 0.25 < 0.25
SB-8(3) | 6252012 | 3.00 U | 0247 | <[ e2s7 [ <| vza7 | <| 0194 - <| 0247 [<| 0287 [ = 0.247 < 0.247
5B-9 12/26/2013 9.10¢ U '| < | 0.0015 <1 00037 < 0.0037 < 0.0074 < <0.0037( < 0,0037 < 0.0037 < 0.0637 < 0.0037
SB9 | 12726/2013| 14-15' 5 1< | 06014 | <]0.0035| <] 00035 | <] o007 | <|-0003501 <] 00035 1 <| ooms | = 0.0035 < 0.0035 245
SB-10 | 122772013 910 U i< opote | <Toomsa | <| 00034 | <| 00069 | | <oo0032| <] 00038 T =1 ooosa | = 0.0034 < 0.0034 59
SB-10 | 1227:2013] 1112 5 < 00013 | <0032 | <[ 00032 | :| 00065 <] vowsz|<| ooesz | <| pooz 1< 0.0032 < 0.0032 173
SB-11 | 12272013| 910 U <] 00015 | <] 00038 | <] 00038 | | 0.0075 | <) <0.0038] < | 0.0038 3 | ocoms | - 0.0038 < 0.0033 157
SB-I1 | 1372772013 12-13° s <[ 00015 | 2] 00038 | <| 00038 | <| 0007 | <|<0.00381 <| 00038 | <| 00038 | < 0.0038 < 0.0038 169
SB-I2 | 12272013 78 U <] 00015 | <] 0.0037) <| 00037 | <| 00075 | <|<00037] <] 00037 | =] o037 | =< 0.0037 < 0.0037 s
SB-12 | 12272013] 9 U =] oo01s | <|00038 | <] 00038 | <| 0.0076 | <|<0.0038 1 <| 00038 1 <] ooz 1= 0.0038 < 0.0038 13.3
SB-13 | 12/27/2013] 7-8' U <1 017, | <V 0428 | <| 0428 | <| 0855 ! <| 0428 <] 0428 [ <] ovam [ < 1428 3 0.428 351
SB-13__ [122700013] o.1p 1] <] 00015 | <|00036| <| 00036 | t| 00073 J - | 00036 < | vovas [ <] oome T < 0.0036 < 0.0036 136
SB-14__ | 1227/2013] 45 1] 0.4 09: | < | 0769 .78 <| <0769 ! < | 0769 1.53 0908 < 0.769 w8
SB-14__ [ 127272003) 7.8 ] <| 023 | <| 0732 153 556 1 < | <0.732 236 123 419 4.3 350
SB-15 | 12727/2013|  7-8 % <| 0307 | <| 0.766 338 | < 1.53 < | <0.766 125 515 1< 0.766 < 0.766 254
SB-15__ | 1227/2013]  9-10° U <| 0300 | <| 0754 | <| o754 = 1.51 <[ 0754 | <[ 5754 | <| o754 | < 0.754 < 0.754 201
SB-16 | 1227/2013] 1% ] <] 0285 | <| o071l [ <] o071 | < 142 = [ <T 070 | <| o7el 137 0.993 18.3
SB-16 | 12iz72013| 910 ] ©] 00013 | <[ 000330 <| 00033 | <| 00065 | <] 00033 | <| 00033 | <] 00053 | < 0.0033 + 0.0033 152
SB-17 12772013 __7-8 U =i ooots | <|o0037]| <[ 00037 I'Z] 00074 | = [<00037 | <] 00037 1 <1 vom7 | < 00037 | <0003y 169

Notes:
1. Indicates the :pplicable USEPA Risk Based S8L. for each constituent. Note that since no Risk Basey, SSL was available for lead, the MCL Based SSL was utilized instead to screen the analytical data.
All rzsults in milligrams por kilogram (mg/kg).

Bepth measured i feet below Zround surface.

Bold values indicate en exceedance of the faboratory reporting limit.

Bold and shade3 values indicate eceedance of the RSL and/or protection of groundwater SSL.

NS indicates No Standard,

"= = Not Analyzed

MTRE = Methyl Teniary Butyt Ether
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CGroundwater Analytical Data Comparison to Screening Values
Former Top's Diner Propetty
Jolnstown City, Pennaylvania

Table 3-2

' Fust-Mapch 2008 P4 Short List of Petroieur Produdts fon Caleaded Gaseline und Tleed Mutor O wciadiag Leod
Wl 1D MIII!JI(-. Daie I-rr.-—‘-';—;- — s - iy R 1t b e TeaT I
i ok e X 2 shs & o - q e
Trmethvibevzens | Trimethslbearene Bepreoz Lolueaa Eihylhenrene Nylznes (Iotaly Lumens . MTBE Haphthalene (dnsobved)
USEEA Beglomy inpriter 12 15 0.45 110 L5 19 45 1 0.17 15
RSLs
Nop-Residential
an-Riesklanfal Aok 12 12 5.9 8,100 15 210 370 2,000 20 Hav
Intrusion Screening Leve's
il 172172014 420 94 157 120 16.60 16,60 <[ Lo | < 1.00 130 < [_0.004
o 0/472014 < 100 < 1.00 <| oo | <] 100 |< Lol | < 2.00 <| o I=< 100+ <] 100 5
- TZenia i < [ < 1.00 <[ 100 | <[ too | < 00 | < 2.00 HET N 1.00 S 1oo -
3/5/2015 536 130 <i oo | < 1.00 35 L 1.00 - 1.00 22 -
B ERTE 153 T I A e T T i LI <] 100 J<]_ 100 | <] oo
_— 9/4/2014 < .00 3 1.00 <[ 10 1 <] 1o |< o0 | < 2.00 <| 100 | < .00 <[ 1oo g
) 1271972014 | < T.00 = 1.00 <[ 1w i<| 1w |< o | < 200 <] Lon | < 1.00 < roo =
3/5/2013 = 1.00 S 1.00 <] 100 <] 100 |< 1.00 § 200 | < 100 | < 1.00 £ 1.00 -
™ TZI2004 | 24700 38280 || dmee L | 15700 Wie LT E T000 | <] 500 39800 | | 000429 |
— oA0d | 200 | | 4714w 32400 77.50 5,310.60_ 8460 | 5600 | <] 5000 20006 .
i 12/19/2014 | 990,90 2,220.00 W00 | | 110.00 43000 245000 | anen | <{  20.00 (S )
| 015 | 6700 156,00 08 | | 2520 33300 2560 | £] 2500 | <]  25.00 R -
/472014 | < .00 < 100 <] 100 J<] 100 |< L0 1< 2.00 <] 1o0 | < .00 <] 100 | <] 0004
MWD /472014 < 1.00 < L.00 <] 100 L7l [ < oo j=< 2.00 < T | =< 1.00 <[ 100 -
- e | < 1.00 < T.00 <] 100 121 I < oo 1< 2.00 <[ LW ;< .00 <| 100 )
37572015 1.99 355 <] 18 (<1 10| 3.03 2.30 <] 100 | < 100 102 =
172172014 552 163 Tem 1< 140 695 3522 <] 10 =< .00 LeZ ] <] o004
- D/42014 299 1050 9.28 137 2480 | < 2.00 472 1.00 <| _ 1oo_ | -
: 12/1972014 [EXTH o6 9L.00 14.30 553 90 7t 6590 .00 3590 N
3552085 | 9.40 4450 2320 5.30 89.00 24.40 11.40 5.00 10.'8 E
#14/2014 [ < L.00 3 100 1 ~<] 100 1 <] 100 1< Too 1< 200 | <[ 100 i< .00 J<] 100 I<] o004
W5 ©/4/2014 < 1.00 < 1.00 1= 1.00 < 1.00 < 1.00 < 2.00 < 1.00 < 1.00 < 1_09 -
MW- 1212018 | < L.00 < 1.00 <| 100 § <} 100 (=< oo < 2.00 <[ 100 j< 1.00 1.20 .
3750005 < 1.00 < 100 <1700 1<) 100 (< e | < .00 <10 V< 1.00 <[ 100 i
#laz04 | < 1.00 < i.00 <7 LoD | <] L0 |< 100 j < 700 <[ oo 1= 1.00 <] 100 | <] oow
I D/4/2014 < 1.00 5 1.00 <] 100 T<| 100 |=< 100 | < 2.00 <| 100 | < 1.00 <[ 100 E
h 12/13/2014 < 1.00 < 1.00 < 100§ < 1.00 ‘ < 1.00 < 2.00 < £.00 < 1.00 < 1.00 -
8 37572015 = 100 < 1.00 il IR K T oo | < 2.00 <[ Lo | =< LO00 < | 140 -
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Table 3-2
Groundwater Analytical Data Comparison to Screening Values
Farmer Top's Diner Property
Johnstown City, Pennsylvania

Past-M irch 2005 PA Fhart Livt of Peteolonia Leeduets foi Unleaded Gasobne ane Teed ldntor 08 luchdmp Tepd
Vealil éa,mp[e baig I T e —
i ; LA 12 Zienaane Tewiuene Ethyib re | yieaes (ol B e MTBF Hagaihalec? Lead
Titinethilienzene| Triguthy heveend =0 R A1 e P (Yotal I ’ i Sl (disyeTverl) i
- A - VI
(USEEAV ey omOATaprvaliy 2 15 0.45 110 15 19 45 14 0.17 15
RSLs .
Non-Residenti
on-Residentiol Vagor 12 1z 69 8,100 15 210 370 2,000 10 Nay
Intrusion Screening Levels
B/14/2014 : 1.00 < 1.00 < .00 | < 1.00 < 1.00 " 2.00 < 1.00 < 100 1 =< 1.00 < 0.004
MW-7 942014 < 1.0¢ < 1.00 < 1.00 | < 1.00 < 1.00 = 2.00 < 1.00 < 1.00 ~ 1.00 -
12/19/2014 - 1.00 < 1.00 < 1.00 i < 1.00 3 1.00 - 2.00 ~ 1.00 < 1.00 < 100 -
37572075 < 1.00 < 1.00 = 100 § < 106 4 < 1.00 < 2.00 < 1.00 < 1.00 <] loo 1 -
= ZUE <] 1 <[ oo < I<]1 f<] 1o 205 0<] 100 [<]_ 180 <] 100 i
8/14/2015 < 1.00 = 1.00 < 1.00 T 1.00 < 1.00 < 2.00 = 1,00 < 1.00 -l .00 -
Trip Blank 91412014 < 1.00 < 1.00 - 1.00 < 1.00 < 1.00 I~ 2.00 < 1.00 < 1.00 =< 1.00 -
1 12/19/2014 3 1.00 < 1.00 < 1.00 < 1.00 < 1.00 | S 2.00 << 1.00 < 1.00 < 1.00 -
35205 1< 100 < 1.00 <4 100 T<T 100 |- 100 < 2.00 = 100 | < 1.00 =< 1.00 -
Note.: g5 =T s ’ — -
2. [n accordance with the PADEP approach for vapar intrusion, the 1,2,4-TMB target groundsz.ter VISL vas utilized as a surrogate VISL for (,3,5-TMB.
All values in up/l.

Bold values indicate e:ceedunce of the Irl.

Boid und shaded values indicate <xce:dance of RSL.
MTBE = Melhyl Tertiory Buty] Ether

wet

-" = not analyzed
Nay — not available
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Table 3-3

Modeled Groundwater Concentrations from MW-3 to On-Site Northern Boundary and a Comparison to USEPA Tapwater RSLs
Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania

Modeled Groundwater Concentrations from On-Site Overburden Monitoring Well MW-3
Injtia] Maximum Gronndwater Modeled Groundwater
Constituent Concentration from On-Site | Concentration at the Northern Tap?vifel:ﬁl SL E’;ﬁ:‘;;""ce
Monitoring Well MW-3 ! On-Site Property Boundary el (Yes fNo-)
(ug/Ls) (pg/L) (ne/Ly)
Volatjle Organte Compounds. —— ]
EEDZ.EHB _ 418 S B 21 T u(-}45__ -_YES
Toluene 157 16 110 No
Ethylbenzene 1480 68 L5 Yes
Xylenes, Total 2450 135 1% Yes
Methyl tert-butyl ether (MTBE) ND — 14 No
Cumene 217 19 45 No
1,2,4-Trimethylbenzene 2220 167 1.5 Yes
1,3,5-Trimethylbenzene 9%0 54 12 Yes
Semwolatﬂe Organic Compounds
Naphthalene 995 51 017 | Yes
Notes:
RSL - Regional Screening Level ND - nen detect

ug/L - micrograms per liter
[1] The groundwater modeling was conducted using maximem concentrations from on-site monitoring well MW-3 (located near the northam property boundary line), This
monitoring well is located in the source area in the downgradient direction of groundwater flow on-site and had detections of site-related constituents,

{2] The distance from on-site monitoring well MW-3 to the northem property boundary line is approximately 20 feet. Quick Domenico groundwater modeling was utilized to
predict the chemical concentration in groundwater at the northernmost site property boundary adjacent to the DuPont Street right-of-way, Based on the modeled distances
available in the Quick Domenico Model, a concervative distance of 12 feet was chosen to represent the concentration of site-related constituents at the northern property boundary

line.

M:ALehman EngineersiSheetz#21 Johnstown - Former Top's Diner\Tables:
1:51 PM on 7/9/2015 lof1 Table 3-3- Modeled Groundwater Data and Comparison to MSCs_060915



Soil Vapor Analytical Data Comparison to Screening Values
Former Top's Diner Property
Johnstown City, Pennsylvania

Table 3-4

Vapor o 1.3.5- 1.2,4- Xvlenes . - .
o 4, £ R ! E F d wak’ E_‘, C it W an
Probe I Sample Date Trimethylbenzene | Trimethvibenzene Benzene | Toluene thylbenzene (lotal) MiTBY ursene | aphthaiene
Target Soil Gas - Residential * 24 24 12 17,000 37 350 360 1,409 2.8
VP-1 8/29/2014 <1.00 <1.00 <0.60 5.00 4.00 23.00 <0.70 <1.00 <1.00
9/24/2014 <1.00 <1.00 0.20 .30 3.00 25.00 <0.70 <1.00 <1.00
Duplicate 8/25/2014 <1.00 <1.00 <0.60 .00 3.00 21.00 <0.70 <1,00 <1.00
9/24/2014 <1.00 2.00 <0.60 7.00 4,09 27.00 <0.70 <1.00 <1.00
I‘\|0|.l.“.:

All values are in microgtam pet cukic meter (ug/m")
MTBE - Methyl tert-butyl ether

Target Saii Gas is the Target Sub-Slab and E.ferior Soil Gas Concentration at TCR= 1E-06 or TH( ©.1.
1. In accordance with the PADEP approach for vapor intrwsion, the 1,2,4-TMB target soil gas VISL was utilized as a surregate VISL for 1,3,5-TMB.

Bold = detection
Bald & Highlighted = exceedance of the screening level

Page 1 of 1




Table 3-5

Analytical Sample Summary
Risk Assessment Report
Former Top's Diner Property
Johngtewn City, Pennsylvanis

Analytical Parameicrs
& -
5| & Sample
¢l g H E Locations
Sample Depth OnSitevs.| 2 | & 5 aluglslElzl® Retained for .
Sample Name (ft-bes) Sample Date(s) OfESite E E £ = a E g ﬁ -§ 3 Risk Rationale
@& E‘ K] = 3 E- RE: = |Evaluation? (Yes
o & z ; H or No)
34
bl
Dnsatirated Subsurface Soil - R i T
8B-1 .5 6/25/12 onsite | X | X |X (X X|X|X|X|X Yes
SB-2 7.0 /25712 onsite XIX|X|X X|IX|X{X|X Yes
$B-3 7.0 6/25/12 offisite 1 X | Xj|¥|X XKIX|X{X|X Yes
§B4 6.0' 6/25/12 on-site XX |X[X X|IX|[ X[ XX Yes
SB-5 6.5' 6/25/12 on-site X[X|X|X X|X]X[|XI|X Yes
SB-6 3.5 625712 on-mite X|X| XX X|IX|X | X)X Yes
SB-7 70 6/25/§2 on-site X|X| X X X{xiIxX|X|Xx Yes
SB-8 30 6/25/12 on-site X|X|X|X XK{X| X | X | X Yes
5B-9 9-10 12026415 on-site XX X|X|X|X|X|X|X|X Yes
SB-10 2-10' 12/2713 on-gite X|IX[X[X]X(X|X|X[|X]|X Yes
§B-11 9-10' 12/27113 on-site X[IX[X|X|X|X|[X|X|X|X Yes 5
§B-12 7-8' 12/27/13 onspite [ X | X[ X[ X {IX|X[X][X[X]|X Yes
SH-12 9=10" 122713 on-site XXX | X|X|X[X]|X|X[X Yes
SB-13 7-8 12727113 on-gite XIX|X[X|X|X|X]|X|[X|X Yes
SB-13 810 1212713 onesite XX | X|X|[X|X1X| X |[X]|X Yes
SB-14 4-5 1242713 on-site XXX X[X|X|X]|X{X|X Yes
SB-14 78 12127413 onsite XIX|IX|X|X|X[|[X|X|X|X Yes
SB-)5 78 12/27/15 oIr-site X|IX|X|[X|XIX[X|X|X|[X Yes
SB-15 9-10" 12/2713 onesite XX X|X|X|X|X|X|X|X Yes
SB-15 78 12/2713 on-site X[X|X)]JX|X|[X|X]|X|[X]|X Yes
SB-16 9-10 122733 on-site XIX|X|X|[X[X[X]|X|X X Yes
S5B-17 78 12/277/13 on-site XIX|X|X|X|[X|X[{X|[X|X Yes
[Saturated Subwurface Soil = i ; ; :
N T
SB-9 14-15 12/26/2013 onsite | X | X[ X[X]X|X | X)X/ X |X No Thes¢ sample depths are preater than the maxithem excavation depth of 10 feet for on-site
SB-10 11-12' 12/27/2013 ansite | X[ X | X | X XX [X| X | X | X Na receptors, Thersfore, these les are considered smavailable for dircot contact for on-site
8B-11 1213 122772013 onsite | X | X)X |X|X|X|X[|X]|X|X No Teceptors and were not tilized in this risk assessment,
1:52 PM on 7/9/2015 lof2 Tedle 3-5 - Analytisal Snple Summary_DGN9L3.xls
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Table 3-5
Analytical Sample Summary
Risk Assensment Report
Former Top's Diner Praperty
Johnstown City, Pennsylvania

Analytical Parameters
o o
g g Sample
§ § sl a2 Locations
Sumple Depth OnSitevs.] 3| 2| 5| 2 vl= Z" 3 Retained for .
Somple Nome (Fobgs) Sample Date(s) Off-Site § E E = E g 2 g -5:,' E Risk Rationale
ale|Z[8I2]S 'E. 8 £ Evaluation? (Yes
& 7 ; = or No)
w
g
Overburden Grotndwater -
1/21/14 X (XXX |X{X[X]| XXX Yes
MW-1 = on-site
9/4714; 12/15/14; 3/5/15 X)X/ XXX X|X]| XX Yes
1/21/14 . XIX|IX|[X|XIX|X{X|X|X Yes
M2 - wAng A | O X R X X RIE XX Yes
MW3 1121/14 anesite XIX|IX[|[X|X| XXX |X]|X Yes
) B 9/4/14; 12/19/14; 3/5/15 x[x]x|x|x[xlx] x|x Yes
T 1/21/14 i XIX|X[X[|X][X]X|X|[X]X Yes
—_ oL-site
- ofdf14; 12/19/14; 3/5/15 X|IX|X|X|X|(X|X|X|X Yes
8/14/14 . X|XIX|X|X|X|X|[ XXX Yes
MW-5 aam on-site
9/4/14; 12/19/14; 3/5/15 XXX | XX |X|X|[X|X Yes
B/14/14 XXX XX X|X|X|[X|X Yes
MW-6 — off-site
9/4/14; 12/19/14; 3/5/15 X|X[(X[|X|X[X|X|X|X Yes
B8/14/14 . XIX|[X|X[X[X|X{X[X[|X Yes
MW-7 — off-gite
9/ 14; 12/19%/14; 3/5/15 X|IX[X|X|X|X|X]|X|X Yes iy
[Bediogh Gr dwatm :
E/ta/14 XX XIX|X|IX|X|X|X|X Yes
MW-3D -~ - on-site
0/4/14; 12/19/14, 3/5/15 X|XIX[| X X|X| X Yes
Sod Vapor ™ E 2
/29114
¥P-1 4,55 offsitt | X|X[X|X[X|X|X|X|[X Yes
9/24{14
820/14 ]
Duplicate 'l 4,55 offssite | X [X|X|[X[X[X!X|X|[X Yes
} 9/24/14
Nates:
fi-bgs - feat below ground surface
MTBE « methyl tert-buty] ether

[1] The "Duplicate" sanples are a field duplicate soil vaper sample collected from VP-1 location.

1:32 PM on ¥AN2015 2of2
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Table 3-6
On-Site and Off-Site Constitucnts of Concern
Risk Assessment Report
Former Top's Diner Property
Johunstown City, Penasylvania

On-Site Off-Site
Direct Contact Direct Contact Vapor Intrusion
Constituent of Concern (COC) Suhsarface Soil Y Groundwater DuPont Street ROW Ceptral Avenue ROW Shecfz Store
Overburden Overburden | Sail4-10 ft-hgs
3-6 1t-b: 3-10 ft-by Bedrock i1 7 fi-bes M i g] 81
g5 gs Overburden edro Cronndwater®™ Suil 7 f-bgs Gronndwater™ P Soil Gas Groundwater
Velatile Organic Compound e ) -
Benzene X X X -— X - X X aun X
Toluene X X X — — — b4 X — s
Ethylbenzene - X X X X =- b'e X - X
Xylenes, Total X X X — X - X X P -
Methy! tert-buty! ether (MTBE) — - — - — __ = —
Cumene - X X — — —_ X X — —
1 2,4-Trimethylbenzne X X X X X X X X - X
1,3,5-Trimethylbenzene - X X = X -— X X a— —_
Semiivolatile Organit Compounds e
Naphihal X [ X | X I X " X l - l ¥ | % | . l X
Metals . D . . . . ] ]
Lead x I X | TS I | - I X ! - | X I — | =
Notes:

"—.* indicates constituent was not retained as a COC for the identified wedium

fi-bgs - feet below pround surface

ROW - right-of-way

[1] Any site-refated constituant in on-site unsaturated snil samples (i.e. 3-8 fi-bgs and 3-10 fi-bgs}) that exceeded an Industrial Soil Regions] Sereening Level (RSL) or protection of groundwater Scil Screening Level (SSL) was retained as a direct
contact COC.

[2] Any site-r:lated constituent in: groundwater samples from on-site overburden or bedrock moitoring wells that exceeded a Tapwater RSL. was retained 89 a direct contact COC.

[3] Quick Domenico groundwates modeling was utilized to predict the chemical concentration at the northernmes! site property boundary line adjacent to the DuPont Street right-of-vay. Any predicted concentrztion {i.e. predictd at a
copservative distence of approrimately 12 ft) that excesded s Tapwater RSL was retained as a direct contact COC for the DuPont Street ROW.

[4] Any sits-rolated constitaent in off-site msaturated subsurface soil sample SB-3 (7') that e.ceedsd an Industrial Soil RSL or protection of groumdwater SSL was retained as direct coatact COC for the DuPont St. ROW.

[5] Any site-related constituent in on-gite monitoring wells MW-3 and MW-5 (locied adjacent to the northwestem property boundary) that exceeded a USEPA tapwater RSL was retained as a direct cont et COC for the Central Avenue ROW.

[6} Any site-related constituent in on-sits unsaturated subsurface soil samples SB-12 (7-8 and 9-10%), SB-14 {4-5' and 7-8"), and S8-15 (7-8' andl $-10') (lecated along the northwastern property boundary) that exceeded a USEPA Industrial Soil
RSL or protection of groundwater SSL was retained as a direct contact COC for the Central Aveaue ROW.,

[7] There were np site-related ccnatituents in off-site soil gas samples fram ¥P-01, located ne.t to the aff-gite Sheetz convenience store (south of the site), that ¢ :ceedzd a {JSEPA residential VISL target exterior soil gas concentration. Therefors
no vapor intrusion COCs were retained for the current off-site Sheetz store.

[8] Any site-rejated constituent in on-site inonitoring well MW-1 (located closest to the southern boundary line) that e.:ceeded a USEPA commercial VISL target groundwater concentiration was retained az a vepor intrusion COC for the off-site
Sheetz (i.e. south of the sits).

[9] Defined as a volatile under the vapor intrusion pathway.

; MALchman Enginees\Sheet21 Jehnslown - Former Top's DinerT-blas
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Table 4-1

Potential Constituent Migration Routes
Risk Assessment Report

Former Top's Diner Property

Johnstown City, Pennsylvania

. Consfifuent Migration Route Retained/
Media N Descripti i
et (Transport Mechanizm) escription Not Retained LT
Subsurface Subsurface Soil to Outdocr Air Volatilization of constituents from subsurface Retamed - | The site historically cperated as a retail gasoline service siation and later 2 restanrant. It is currently inactive with no
Soil (Volatilization) soil to outdoor air structures on-gitz. The site is comently covered with grass and gravel. This migration route was retained because there were
site-related volatile constituents that were detected in subsurface soil on-site and the potential exists for these constituents to
volatilize to outdoor air.
Subsurface Soil to Indoor Air Volatilization of constituents from subsurface | Not Retained The site historically operated as a refail gasoline service station and later a restaurant. It is currently inactive with no
(Volatilization) soil to soil gas and subsequent seepage of soil strctures on-site. The site is comvently covered with grass and gravel, The planned future use of the property is as a paved
gas into a building (indoor air) parking lot for 8 Sheet retail gasoline dispensing facility and convenience store south of the site. This migration route was
not retained becanse there are currently no structures on-site and no enclosed, oecupied structures are enticipated on-site in
the future.
Subsurface Seil to Qutdoor Air Particulate emission of enfrained constituents Retaned The site liistorically operated as a retail gasoline service station and later a restaurant, It is currently inactive with ne
(Particulate Emission) from subsurface soil (exposed during intresive ' structures on-site. The site is currently covered with grass and gravel. If redevelopment accurs at the site in the future,
activities) to outdoor air subsurface soil may be exposed during excavation activities, Therefore, this migration route was retained because site-relateq
semi-volatile and non-volatile constitnents (i.e. naplithalens and lead) were detected in on-site unsaturated subsacfaze soil,
which could be exposed during intrusive activities.
Subsurface Soil 1o Groundwater | Leaching of constituents from subsurface soil Retamed This migration route was retained because site-related constituents were detected in on-site subsurface soil and the potential
to proundwarer exists for constituents in on-site subsurface soil to leach to on-gsite groundwater. However, proundwater-related pathways are
evaluated using groundwater analytical results rather than extrapolating from soil analytical resulis.
On-Site On-Site Groundwater o OQutdoor | Volatilization of constituents from on-site -Retamed The cite hiztorcally operated as a retail gasotine service station and later a restaurant. It is currently inactive with no
Groundwater Adr (Volatilization) groundwater to outdoor air ] structures on-gite, The site is currently covered with grass and grevel. Thic migration route was retained because site-related
volatile constituents were delected in groundwater on-site and the potential exists for these constituents to valatilize to
outdoor air ag vapor.
On-Site Groumdwater (o Indeor Volatilization of constituents from on-site Nof Retained ‘The site historically operated as a retail gasoline service station and later a restaurant. It is currently inactive with no
Air (Volatilization) graundwater to soil gas and subsequent structures an-site. The site is curmently covered with grass and gravel. The planned future use of the property is as a paved
seapage of soil gas into a building (indoor nir) parking lot for a Sheetz retail pasoline dispensing facility and convenience store south of the site. This mipration roule was
not retained because there are currently ne structures on-site and no enclosed, occupied stiuctures are anticipated on-tite in
the future,
On-Site Overburden Migration of constitueits in on-site Retained This mipration route was retained since site-related constitvents were detected in both overburden and bodrock groundwater
Gronndwater to On-Site Bedrock]{ overburden groundwater to on-site bedrock on-site.
Grovudwater groundwaler.
On-Site Groundwater to Off-Site | Migration of constituents in on-site Retemed Overburden groundwater on-site generally flows to the nortlvnortheast. This migration route was retained because site-
Groundwater overbuzden groundwater to off-site P related constituents have been detected in monitoring wells located at the norther: property bonndary (MW-2) and have the
overburden proundwater potential to continue migrating off-site to the north/northeast.
On-3Site Overburden Migration of constituents in on-site Retoined Overburden groundwater on-site generally flows to the north/northeast. The nearest doymgradient surface water body is
Groundwater to Off-Site overburden groundwater to off-sile - Sam's Run, a channelized and buried stream, located approximately 270 feet cast of the site. In addition, Sandy Run is
Owverburden Groundwater to Off<| overburden groundwater to off-gite surface located approximately 230 feel west of the site. There were site-related coustituents detected in on-site monitoring wells
Site Surface Water water located at the northern property boundary line. There is the potential for site-related constituents to continue to miprate off-
site in the downgradient direction (north/northeast) towards the oft-site surface water body (Sam's Run). Therefore, this
migration route was retatned.
M:Lehman Engineers\Sheelz#21 Jolmstown - Former Top's Diner\Tablas\
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Table 4-1

Potential Constituent Migration Routes
Rislc Avsessment Report

Former Top's Diner Property

Johnstown City, Pennsylvania

Constituent Migration Route

Retained/

e (Transport Mechanism) Description Mot Retained Rationale
Off-Site Off-Site Growndwater to Quidoor| Velatilization of constituents from off-site " Retamed Site-related volatile organic compounds are present in on-site groundwater along the northern property boundary (MW-2) .
Groundwater Air (Volatilization) groundwater to outdoor air, The potential exdats for these constituents to migrate to off-site groundwater and subsequently to outdoor air via volatilization|
. Thus, this migration rouie was refained.
Off-Site Groundwater to Indoor | Volatilization of constituents from off-site Retamed Overburden groundwater pn-site generally flows io the north/northeast. The former Copo's Gas Station is located
Air (Volatilization) groumdwater to soil gas and subsequent downpradient of site groundwater flow (north/northeast). Additionally, a Sheetz convenience store is located immediately
scepage of soil gaa into a building (indoor air); south of and adjacent to the site. The potential exists for site-related volatile constituents detected in on-site groundwater to
migrate nff-gite and volatilize to soil ges and sutsequently inte the off-site buildings. Therefore, this migration route was
' refained.
Ofl-Site Overburden Migration of constituents in off-site Retamed Overburden groundwater generally flows to the north/northeast. The nearest downgradient surface water body is Sam’s Run,

Growmdwater to Qff-Site Surface
Water

overburden groundwater to off-site surface
wealer,

4 chaunelized and buried stream, located approximately 270 feet east of the site. In addition, Sandy Run is located
approximately 230 feet west of the site. There were site-related constituents deteoted in on-site manitoring wells located at
the northern property boundary line. There is the potential for site-related constituents to continue to migrate off-site in the
downgradient direction (north/northeast) towards the off-site surface water body (Sam's Run). Therefore, this migration route
wag refained.

1:52 PM on 7/9{2015
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Table 4-2
Potential Receptors and Exposure Pathways
Risk Assessment Report
Forer Top's Diner Property
Johnstown City, Pennsylvania

T?m“:;_::::“ ;::?;t::: Medium Potential Exposure Pathway NDR:,I_.me.ﬂ :::Ty:ii Rationale
Current On-Site Subsurface Soil Ingestion Mot Retained NA The site historicall, operated as a retail gasoline servic- station and lcier a restaurant. It is currently inective with no siructures on-site. The site is currenily covered -ith grigs and gravel.  Direct contact COCs in
Adalescent ut the site are located in the subsurface ar least three fect below ground surface, which is not ace3ssible (o tre.passers when trespassing the site. Thus, 1hese ¢ - posure pathy. ays vrere not retained for this receptor.
Trespasser inhal wtion of Pacticulaies
(12 to 18 years {Outdoor Air)
old) Dermal Contact
Inhalaticn of Velatiles -Retamncd Quant The site historically operated as a retuil pasoline service station and later a restaurant. [t is currently inactive tith no truciures on-site. The site is currently con ered with grass and gravel. This exposure pathway
(Outdoor Air) 4 d reteln- d for 2 current trespasser becauss there were site=related volatile constituents in on-site unsaturated subsurface soil retained as direct contact COCs and the potential exists for these constituents to migrate to
outdoor air withaut intrusive activities.
Inhalativn of Velatiles Mot Retained NA This e:posure path.vay is not applicable o this receptor.
(ndoor Air)
Groundwater Ingestion Not Retained WA The site is ser-2d by a public water supply owried by the Greater Johnstown Water Authorit;. Th: main source of water is the North Fork Reservoir which is located approzimately five miles 1o the east’ outhenst
1he site. Groundwater is not used for potable and/or nonpotable purposes an-site other them monitoring wells. Therefore, exposure to site-related constitwents in on-site groundwater via polable end non-potable 1 8
Dermal Contact uses is currently incampleie for en-site tresparsers. Thus, these exposure paths. a5 were not retained for this receptor.
Inhalaticn of Volatiles
{Potable Use)
Inhalaticn af Volatiles Retained Quant The site historiczLy opc-ated as a reteil gasoline ser vice station and leler a restaurant. It s currentl;, inactiv.e with no structures on-site. The site is currently covered with grass and gravel. Tiis expo:ure pathway
{Outdoor Air - Un. snosed Tetain~d for a current trespassor becpuse there vere site-related vol itile constituents in on-site overburden groundy. ater retaingd a3 direct contact COCs and the potential exists for these constituents to migrate o
Groundwater) outdpor air without intrusive autivities.
Inhalation of Volatiles Not Retained NA This . <posure pathway is not applicble to this receptor.
{Indoor Aic)
otea:

upnt = Quantiteli: = rick enalysis performed
ual = Qualitative risk analysis performed

A== Not epplicable

L:s2 PM on 7 V2015
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Tahle 4.2

Potential Receptors and Exposure Pathways

Risk Assessment Report
Former Top's Diner Property
Johnstown City, Penosylvania

?cennriu Eotentiat Medium Potentlal Exposure Pathway Re.t? mt’:d.f . Type o.f Rationale
Timeframe Receptor Not Analysis
Future On-Site Subsurface Soil Tngestion Retamed Quant The site historically operated as a retail gasoline service station and later a restaurant, The site is enmently inactive with no strustures on-site. [f construction occurs in
Construction - the furture on-site, construction workers may encounter site-related conztituents in subsurface soil while engaging in excavation activities. This receptor may be in direct
Worker Inhalation of Volatiles eontact vith on-site subsurface soil to a maximum depth of approximately 10 faet or to the water table during intrusive activities. These exposure pathways 1 ere
(Qutdoor Air - Exposed retained for the on-site construction worker because site-related constituents were retained in subsurface soil as direct contact COCs. Potential exposure pathways
Subsurface Sell) include ineidental ingestion of and dermal contact with subsurface soil, and inhalation of particulates and/ar volatiles released from subsurface soil.
Inhalation of Particulates A
{Outdoor Air - Exposed
Subsurface Seil)
Dermal Contact
Groundwater Ingestion Not Retained NA This exposure pathway was not retained because incidental ingestion of groundwater during intrusive activities is unlikely to oceur,
Inhalation of Volatiles Retimned Quant The site historically operated as a retail gasoline service station and lat_r a restaurant. The site is currently inactive with no structures on-sitc. The average depth to
(Outdoor Air - Exposed i groundwater on-site is approximately 10 feet. If construction occurs in the future on-site, construction workers muy encounter shallow groundwater while engaging in
Groundwater) exeavation activities (maximwm excavation depth 10 feet). These .xposure pathways were retained for the en-site construction worker because site-related constituents
detected in on-site groundwater were retained as direct contact COCs. Construction workers may be petentially exposed to COCs in groundwater through inhalation of
5 vapors in an excavation trench or dermal contact with groundwater.
Drermal Contact
Notes:

Quant = Qu ntitative risk analysis performed
Qual = Qualitative risk analysis performed

NA =Not applicable

1:52 PM on 7/92015
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Tahle 4-2

Potential Receptors and Exposure Pathways

Risk Assessment Report
Former Top's Diner Praperty
Johastown City, Pennsylvania

T?:;::]::e ;::3:::: Medium. Potential Exposure Pathway N:Ttll‘:e I::::id ‘I::[‘;r :i:! Rationale
Future On-Site Utility Subsurface Soil Ingestion - Retamed Quant ‘The site historically operated as a retail pasoline service station and later a restaurant. The site is curxently inactive with no structures on-site. 1f underground wtilit:
Worker g . maintenance activities occur in the future on-site, utility workers may encounter site-related constituents in subsurface soil while engaging in excavation activities.
I[nhalation of Volatiles Currently, a storm waker line crosses the southeastern portion of the site at approximetely 2 to 3 fi-bgs. In the future, additional underground utility lines may be
(Outdoor Air - Exposed and installed on-site and may require mainfenance, which are likely to be installed at 2 dep:h of approximately 6 feet or less. Therefore, this receptor may be in direct
Unexposed Subsurface Soil) . coutact with on-site subsurface soil to a maximum depth of approximately 6 feet based on the depth of the utility lines at the site (less than 6 fi-bgs). In addition, this
Inhalation of Paficuletes : receptor may be exposed to volatile constituents in exposed subsurface soil {less than 6 it-bgs) and unexposed subsurface soil (greater than 6 fi-bgs). These exposure
{Outdoor Air - Exposed pathv.ays were retained for the on-site whility worker because site-related constituents +ere retained in subsurface soil as direct contact COCs. Potenlial exposure
Subsurface Soll) pathways include incidental ingestion of and dermal contact with subsurface soil, and inhalation of particulates and‘or vol=tiles released from cubsurface soil.
Denmal Contact -
Groundw ater Ingestion Mot Retained NA This cxposure patlvway vas not retained because incidental ingestion of groundwater during intrusive activities is unlikely to oceur.
[nhalation of Volatiles Retand Quant The site histarically operated as a retail gasoline service station and later a restaurant. The site is currently inactive with no structures on-site. Currently, a storm water
(Qutdoor Air - Unexposed line crozses the southeasiern portion of the site at approximately 2 to 3 fi-bgs. In the future, additional underground utility lines may be installed on-sife and may
Groundwater) require maintenance, which are likely to be installed at a depth of approximately 6 feet or less. Therefore, this recepior may conduct intrusive activities to a maximum
depth of approximitely & feet based on the depth of the utility lines at the site (less than € ft-bgs). The average depth to proundwater on-site is approximately 10 feet.
: Therefore, it is unlikely for this receptor to come into direct contact with groundwater. As a result, direct contact with COC in groundwvater via dermal contact is
Dermal Contact Not Retained NA considered an incomplete exposure pathway for the on-site utility worker. However, volatile constituents may migrate from unexposed groundwater below the bottom
of the trench to trench air. The inhalation of volatiles from unexposed groundwter to trench air exposure pathway was retained for the on-site utility worker because
site-related volatile constifuents detected in on-site overburden groundwater were retained as direct contact CQCs and these constituents may volatilize to trench air.
Notes:

Quant = Quantitative risk analysis performed
Qual = Qualitative risk avalyis performed
NA = Not applicable

1:52 PM on 7912015
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Table 4-2
Pofential Receptors and Exposure Pathways
Risk Assessment Report
Farmer Top's Diner Property
Johnstawn City, Penosylvania

T?;:“;:::! ;::_::?:: Medium Poteatial Exposure Pathway N:l:t!;:::i:: d :Z::y:; Rationale
Future OH-5ite Sukzurface Soil Ingestion Retaumed Quant There is a 36" underground water linz bene-wth Central Avenue at epproximately B4 fi-bgs. However, if a new water line were to be installed in Central £venue, it is
Construction Inhalation of Volatiles unlikely that the ling would be instelled at this depth. 1t is more likely that the new water line would be installed nbove the v ater table {approximately 10 R-bgs) at n
Worker {Outdoor Air « Expused and 3 maxirmun depth of 5-8 Feel. Therefure, based on the work activities of the off-site construction worke., it is assumed that this receptor could be invalved in exc.v ation
(Central Avenue Unexposed Subsurface Soil) B tictivities up to a ma. imum depth of approximately & feet. AS a reult, potential exposures to coustituents in subsurface soil are poesible for this receptor. On-site soil
ROW) Dreronal Comtact samples SB-12 (7-8"), SB-14 {15’ and 7-8"), and SB-15 (7-8") collected slong the northwestern property boundary wers utilized to evaluate off-site construction
= . worlers at the Central Avenue ROW. There were site-related constituerts retained as direct contact COCs in these subsurfzce soil sample.. Therefore, polential
Iuhalation of Particulates : T to i in sut soil were retained for this receptor via incidental ingestion, dermal contact, and inhalation of volatiles and particulates.
{Cutdoor Air - Exposcd
Subsurface Soily 3
Groundw ter Ingestion Mot Retained NA “Thiz - xposurc pathway was not cetained because incidental ingesticn of grounds. ater during intrusive activities is unliksly to ocour.
Inhatation of Volatiles Retancd Quant There is 2 36" undergraund -ater line bencath Central Avene at approximately 14 R-bgs. However, if a new water ling were 1o be installed in Central venue, it is
(Cutdoor Air - Unexposed i B unlikely that the line would be installed at this depth. [¢ s more likely that the new warer [ine +.ould be installad abo 2 the ~ater table (appeo imately 10 R-bgs) ata
Groundv.ater) - ma imum depth of 6-8 feet. Thersfore, based on the v ork acti ities of the off-site construction worker, it is assumed that this receptor could be in.olved in ¢ - cavation
E setiviti.a um 1o a meximum depth of appro-imately & feet, It is unlilel: foc this ot ceptor 1o come inte direct contact with groundwatrt while engaging in ¢ -cavalion
activities within the Central Avenue ROW. As a result, direct contact vith COCs in grovndwater via dermal contect is considered an incomplute e. pusure pathvay for
- the off-site construction worker. However, volatile constitvents may migrate from unexposed groundwrter belov: the bottom of the trench to trench air. On-site
Decmal Camtact ot Fetained A itoring wells MW-3 end MW-5 are locsted adjacent o the northwest. m property boundary in close pro.imity to Central Avenue. Th: inhatation of velatilc. from
mexposed groundy: ter o french air exposure pathy. 1y was retaincd for the off-site contraclion v, orker bec mse sit »~related volatile constiluents deiected in on-sile
ovtrburden groundwater from MW-3 and MW-5 were retained . s direct contact COCs and these constituenis ma;: volatilize 1o trench air.
Fulure Off-Site Subsorfece Soil Inge:tion . Retoned Cual If constructien cccurs in the futere at the DuPont Street ROW, constriction + orkers may encounter site-related constituents in subsurfuce soil while engaging in
Construction = i « xeavation activities. Based on the work aclivities of the off-site construction worlter and the presence of voderground utility Lines ot DuPeot Strect (appro_imatel: 8 f
Worker nhalation oTVolatle X s or leag), it is assumed that ofFsite coustruztion workers at the DuPent Street ROW could be involvod in exeer ttion activities up 10 a mrximwn depih of
(DuPont Street 3 - approximately 8 feet. s a result, potential exp ] i in anil are porsible for this recepror. These £~ posure pathv. .ys were retained for the
ROW) (Outdoor Air - Exposed offesite construction v.orker becanze site-related constituents - ere retained in subsurfacz soil s direct contact COCs in an ofF-site subsurface soil sample [SB-3 (7)]

Sek urface Soil) collected in the ROW of DuPone Street. Porential exposure pathwa;'s include inctdemal ingestion of and dermal contact with subsurface soil, and inhslation of volatile:

#nd particulates released from subsurface soil

Demmael Comtact
The off-site construction workers in the DuPont Street ROW and in the Central Avenue RbV_‘ have the same exposure pathw 1y, retained. Howe cer, off-site
comrtructinn workees at the Ceniral Aveone ROW are e-:pecied to havz higher relative intake rates when compered to off-cite construction workzrs at the DuPont Streed
E = ROW because of the additional COCs retaine.l in goil (9 vs. 2) end groundwater (8 vs, 6) for off-site receptors at the Central Avenue ROW and the much higher COC
Inkalation of Particulates : concentrations they may in soil und groundwaler while v orking at the Central Avenme ROW. The off-site construction 1 forer at the Central
(Outdoor Adr - Erpased Avenue ROW e-posurc scenaric provides a cunser ative basis for e luating potential <xp to an offisite jon worker ot the DuPont Street ROW. Thus,
Subsurface Sail) A 3 potential « zposure to soil for the ofl-site construction worker at the DePont Street ROW was not quantitativzly evalusted and was rep d by the off-sitc
construction warker at the Central Avenus ROW
Groundwater Ingestion Not Refained NA This exposyre pathy ay was not retamed because jncidental ingestion of groundv.aler during intrusiv. activities is enlikely to occur,
Inhalation of Volatiles Retdined Qual Based on the average depth 1o d atthe site (approximately 10 fi-bps) and baged on thi, maximury excavation depth for this rec ptor (epproximately B R-bgs)
(Outdoor Adr - Une - poged it is unlikely & construction worleer wonld be in direct contect with groundv. ater during imrusive activities. As n resull, direct contact with COC in groundwater via
Ciroundy. ater) . dermal coutact is considered an incomplete exposure pathy, ay for the off-site construction worleer. Hov over, volatile constituents may migeate fom une. posed
0 d below the bottom of the irench to trench air. This ¢ ;pasure patha ay was retained for the of-site construction 1 orker because direct contact COCs wers
Dermal Contact ‘Not Retained NA . .
- ac e retained fn groundwater at the DuPont Street ROW based on the QD ds deling. Therefore, ion workers may be potentially exposed to COCs in
d ground drough inhalsiion of vapors in an ation trench.

The off-site construction workers in the DuPont Steeet RO/ and in the Central Avenue ROW have the seme e:posure pathways retained. Eowever, off-site
construgtion workers at the Central Avenue ROW ere ¢ :pected to have higher relative intake rates when conpared to off-site construction workers ot the DuPont Stre:
ROW because of the additional COCs retaimed in soil {9 1 5. 2) and ground:<ater (8 vs. 6) for off-site receptors at the Central Avenue ROW and the much bigher COC
concenlrations the, may encount.r in soil and une: posed groundwat: r while v.ocking at the Central Avenue ROW, The off-site construction worker at the Central
Avenue ROW ¢°posure scenario provides a conservative baia for evaluating potentiel exposures to an off-site construction 1 orker at the DuPout Streat ROW. Thur,
patential ext 1 pesed groaad for the pff-site constroetion worker at the DuPont Streel ROW was not quantifatively evaluated and v 15 represented by
the off-site construction warker at the Centrat Avenue ROW.

Notes:

Quant = Quintitalive risk analys:s pexformed
Qual = Qualitative risk analysis p sformed
NA =Nat applicahle
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Table 4-2

Potential Receptors and Exposure Pathways

Risk Assessment Report
Former Top's Diner Property
Johostown City, Penasylvania

Scenario FPotential " " Retained/ Type of .
Timeframe . Medium Potential Expasure Patiway Not Retained | Asalysls Rationale
Future OfF-Site Utility { Subsurface Soil Ingestion Retaed Quant Based or: the work activities of this receptor and the prasence of a 36" main underground water line in Central Av.rue of appro~imately 14 ft-bgs, it is expected that thi
Worker Dermal Contoot receptor could be involved in excavation activitics up to-s maximum depth of 14 feel ko vepaic the v 71er line. As a result, potential direct contact exposures to site-relate
{Ceatral Avenue ThEen oF Volntiles conslituents iz subsurfac. soil to a depth of 14 feet are possible for this receptor. On-site soil samples SB-12 {7-8° wnd 9-10%), SB-14{4-5' und 7-8"), and 3B-15 (7-8'
ROW) {Qutdoor Alr - Exporsd and 9-10%) eollecied siong the northwestern property boundery v ere utilized to e. &luate off-site utilit 7 workers ot the Centrai Avenue ROW. There were site-related
. ’ g constituents retained as direct cantact COCs in the.e subsurface soil samples. Therefore, potential - xposures to constituents in subsurface soil were retained for this
Subsurface Soil) L ah . y 3 i . L
eceplor via incidental ingestion, dermal contact, and inhal-tion of volatiles and particulates.
Inhalation of Particulates
{Outdoor Air - Exposed
Subsurface Soif)
Groundwater Ingestion Not Retained NA This expasure pathway was nat retained because incidental ingestion of ground: during intrusi' 2 activities is unlikely to oceur.
Inhalation of Volatiles Refamod Quant Based on the work activities of this receptor and the presence of a 36" main undergroumd water line in Ceniral Avenue of appro_ imately 14 fi-bgs, it is expected that thi:
(Outdoor Air - Exposed 1 recepior could be involved in exca- ation activities up 10 & waxiaum depth of [4 feet to repair the water line. The average depth to groundwater at th- site is
Ground:. ater) appreimal :ly 10 feet. Therefore, this receptor may vame into dive -t cont.ct with ground:- air. As a result, direct contact v ith COCs in groundv-ater via dermal
contact and inholation of volatiles from exposed ground- ater to trench air exposure pathw:ys vserc retained for the off-rile utility - -srker because site-related
Dermal Contact L omsti in overburd d from on-site +¢lls MW-3 and MW-3 (lotated along northy‘estern property boundary) were retained as direct contac
r COCs.
Future OIE-Site Utility Subsurfice Soil {ngestion Retamed Qual Tf underground utilit, muintenance aclivities occur in the future at the DuPont Street ROW, utility workers may site-relatd in subsurface sail
Waorker i while engaging in excevation acti vities. Based on the work activities of the off-site utility worker end the presence of underground utility lines at DuPont Stiet
(DuPont Street d (appro ‘imately B R-bgs or less), il is assumed That off-site utility workers at the DuPont Street ROW could be involved in excas ation activities up to a meximum depth
ROW) Dermal Contact r of mppro..imat:ly 8 feet. Asa resnlt, potential ¢ posures to constituents in subsurfacz soil are possible fc. this receptor. These - :posure pathways - 2re retained for the
off-site utility worker because site-related constituents wrre re aincd in subsurface il as direct contact COCs in an off=site subsurface soil s *mple [SB-3 (7] collectad
in the ROW of DuPont Street. Potential exposure palhways include incidental i ofand dermal cantace with subsurface soil, and inhalation of velatiles and
Inhalation of Volatiles particulates released from subsurface soil
{Outdooer Air - Expo-ed "o
Subsurface Soil) Hov. sver, ofFsite ufility w arkers at the Central Avenue ROW are exputed fo have highez relative Intake rates when compared to off-site utilit; workers at tha DuPont
5 Street ROW because of the additional COCs netained in seil {9 vs. 2) and groundwater (& vs. 6) for ofF-site receptors at the Cent .I Avenue ROW and the much higher
. - - COC concentrations they may in soil and 1 v hile working at the Central Avznue ROW. In eddition, the off-site utility wosker in the Central
Inhalation "_r Perticulales Avenue ROW has en exposed groundwat-r scenaria (i.. dermal contact and inhalatien of volatiles from e.-posed groundwater within a trench) whe. 2as the off-site
{Outdoor Air - Evposed utility worker in the DuPont Street RGO'W hes an unexposed groundwater scenario {i.e. inhalation of volatiles vithin a french that inigrate from unc.posed groundwaler),
Subsurfpee Soll) The offsite utility worker at the Centeal Avenve ROW exposure scenario provides a conser. ative basis fur e jluating potential exposures lo an off-site utility v orker at
5 the DuPont Stroet ROW. Thus, potential e.-posurs to soil for the ofE-sitc utility worker at the DuPont Street ROW v:as not quantitatively evaluated and was represcnied
. b+ the off-site wiility werker at the Centrel Avenue ROV,
Groundwater Irgertion Not Retained NA This e+pasure pathwa; not relained because incidental ingestion of groundwater during introsi- 2 sctivities is unlikely to aceur.
Inhalation of Yoletiles Retamed Qual Bascd an the averag: depth 1o ground: at the sile (7 pp tely L0 B-bgs) and t-sed on the i depth for this receptor (approximately B fi-bgs),
{Outdoor Air - Unexposed it is unlil:ely a utility worker would be in direct contact with groundwater during intrush < activitiss. As a cesult, dirset contact vvith COC in groundwater via dermal
CGroundw ater} contact is considered an incomplete e, posure pathy.a; for the off-site utility worker, However, volatile constituents may migrate from une: posed groundy.ater below th
bottom of the trench to trench air, This exposure pathv. oy was retained for the off-site wtility v/orkor because direct contact COCs were retained in groundwater af the
DuPont Strec t ROW based on the QD groundv. iter modeiing. Therefore, utility workers may be potentially exposed to COCs in unexposed groundwater through
inhalation of vapors in an exca.stion trench.
Dermal Contact ‘Not Retained NA
However, off-site utility workers at the Central .\venue ROW are expected 1o have higher relatis 2 intake rates when compared ta off-site ntility workers at the DuPont
Street ROW becanse of the additional COCs retained in s0il {2 vs. 2) and groundwater (8 vs. 6) for off-site receptors at the Central Avenue ROW and the nuch higher
coc they may in soil and gr while working at the Central Avenue ROW. In addition, the off-site utility vsorker in the Central
Avenus ROW has an e::;posed groundv. ater scenerie (i.e. dermal contact and inhalation of . alatiles from exposed groundwater within a trench) whereas the off-site
utitity worker in the DuPont Street ROW has on une.posed groundwaler scenario (i.e. inhalation of volatil s within a tr-nch that migrate from unexposed groundwater},
The eff-site wtility 1 orker at the Central Avenue ROW e:posure scenario provides  conservative basis for evaluating potential exposures to an off-site utility worker at
the DuPant Street ROW. Thur, p el exposure to gr for the off-site utility work: r at the DuPont Street ROW was not quantitatively evaluared and was
represented by the off-site utility worker at the Central Avenu: ROW.
Noles:

Quant = Quantitative risk analysis performed
Qual = Qualitative rigk apal_sis performed
NA = Not applicable
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Table 5-1
On-Site Source Concentrations for Conatituents of Concern

Risk Assessment Report
Former Top's Diner Property
J n City, Bennaylvani
- On-Site
Source Concenfration by Media Source C) by B and Exp & Pathway
Trespasser Coanstruction Werker Tiility Worler
Direct Confact Sail Soil
- M e
Constifuent Soil 3-10 ftabgs Groundwater ™ | Soi 310 fi-bgs ¥ | Groundwater 3.6 ft-bgs ™ 310 fi-ngs ™ Groundwater ™!
of Concern (CCGC)
Ingestian, Dermal .
Unsaturated Subsurface Sail G I o Ingestita, Dermal
2 halation of Inhalation of F n:' ‘.‘m" “::. ]:::n.':lLC? ’3.‘“‘ Coutact, and Inhalation of Inkalntion of
Volatiles Valatiles 7 i Inhalation of Valatiles Volatiles
- Volatiles and of Volatiles .
3-6 fi-bge ! 3-10 ft-bgs A Overburden Partientates Particuinees
(my/kg) (mg/kg} (migfke) (mg/L) (smp/kg) (mg/L) (mg/kg) (mgfl)
- - Comaonnds = - " e B LT e E= T — " ——— e - =
Yﬂ'a“l"omﬂ!'?f: M FLimE e = R P, Bt 18 R TN Sty N SO ] 1 R e T L PP = B e S =t
(Benzene 04 MAX[5B-14(4-57 598  MAX[SB-1(859) 0114 95% UCL 5.98 0.114 598 0114 04 5.98 0,114
Toluene 096 MAX[SB-14 (4-59] 552  MAX[SB-i(8.5)] 0041 95% TUCL 55.2 0.041 552 0.041 0.96 552 0841
Btiylbenzene - 426 MAX[SB-1(8.5)] | 0891 95% UCL 2.6 0.891 42,5 0.891 - 426 0,891
Kylenes, Toral 178 MAX{SB-14 (4-57] 164 MAX[SB-1(8.5) | 0815 95% UCL 164 0915 164 0915 173 164 0915
Cumens - 471 MAX[SB-1(8.5] 0.043  95% UCL 471 0.041 471 0.043 — 471 0.043
1,2.4-Trimethylbenzane MAX [SB-14 (4-5) 5838 95% UCL D.E41 5% IUCL 58.38 0.841 5828 0.841 0.908 58.38 0.841
1,3,5-Trimethylbenzene 37.6  MAX[SB-1(8.59] 0,593 99% TCL 176 0.593 37.6 0.503 — 376 0,591
Semplatile Orgonic Componinda |- - 0 L e, 00t DI =T : T -t oL o B e
133 MAX[SB-14(4-5Y] 333 95% UCL 95% UCL | 333" 0,368 1"
B o7 e o Ry o AR E ~ i S
[ 1323 MEAN [ 4202 MEAN | — [ wmm NeEY | i

Notes:
" indieates COC not retained for the identificd media or exposure pathway.
mg/kg - milligram per kilogram NR - not required ROW -tight-pi-n ty
mg/L - milligrem per liter MAX - masinmm concentration MREAN - arithmetic mean
fibps - feet balow ground surfacy UCL - opper confidence limit of maan

[1] Source concentratians for unsaturated subsurface soil (3-6 f-bgs) are the maximui concentrations from soil botings SB-4 (67, §B-6 (3.5, SB-§ (3%, and 8B-14 (4-5"). The source concentration for lead wes based oii the arthmetic mess from on-site scil samples SB-4 (6)
§B-6 (3.5, SB-8 (3), and SB-14 (4-57). ‘

[2] Forthose gite-related constituents i1 on-site unsaturated subsurfuce goil (3-10 fi-bps) with datasets containing at least 4 detorted values, 8 95%UCL {or higher} vras derived ufilizing Pro UCL 5.0.00. Hor those site-related i in on-site L
fi-bprs) with darassts containing fewer than 4 detected value, maximum concentrations wara nsed as the source i “The source ion for lead was braed on the arithmetic mean from on-site unsaturated eail (3-10 fi-bes).

[3] Souece concentrations for groundwater were derive vsing Pro UCL 5.0.00 form &l on-site pverburden monitoring wells (i.e. MW-1 through MW-5).

d subsurface (3-10

[4] This receptor is not & -pected 10 be in direct contact with wuggturated subsurface soil. However, volatils constituents have the potential to migrate to outdoor air. Thert fore, the spuree concentration is the imsaturated subsurface sail 3-10 fi-bgs source concentrations for
volatile COCs only.
[5] This receptor is not expected to be in direct contact with grounds-ster. However, volatile i have the p ial b migrate t6 outdoor air. Therefore, the source concentration is Hie overburden ground source ione for valatile COCs only.

[61 This receptor is expected to be in direet contaot with unseturated subsurface £oil to a maximum depth of 10 fr<bgs or to the waler tzble (average depth Lo groondwater s approximataly 10 f-bgs). Therefore, the source cancentration is the unsaturated subsurface aoil 3-10 fi-
bgs source concentrations, Note only volatile COCs were retnined for the inhalation of volatiles exposure pathway.

[7) This receptor is expected to be in dircet contact with groundwater during intusive activitias based on meximum exca ration depth (10 ft-bgs) and depth to groundwater (average depih 1o groundwater approximately [0 fi-bgs). Therefore, the source concentration is the
pverburden ground nource ations. Nate only volatile COCs were retained for the inhalation pethway.

[8] This receptor is expactsd to be in direct contact with subsucface roil to a maximum depth of 6 ft-bgs. Therefore, the source ion for the ipgestion, dermal, and inhalation of particulates is the subsurface soil 3-5 fi-hgs source ions. The source ian
for the inhalation of voletiles patiway is the subsurface source concentration 3-10 fi-bes for volatile CDCa only.

[9] This receptor is not expected t be in dicect contact with groundwater during intrush. 3 Betivities brsed on the maximum excavation depth {6 fi-hgs) and depth to geoundwater (average depth of groundwater is apprc.imately 10 Et-bgs). Therefore, the source concentretion is
the overburden groundwater source concentrations for volatile COCs only.

[10] Source concentrations only required for volatile COC (28 defined in Section 250.1 of the Act2 regulations as a chemical compoind with a batling point less than 200 degrees centigrade at 1 atm) for the inkalation of volatiles ec:posure pathway.

Tablg 5=1 to 5-2 Souree Canconlrations 070915kl
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Table 5-2
Ofi-Site Seurce Concentrations for Constituents of Concern

Risk Assessment Repart
F¥ormer Top’s Diner Property
Johnst City, P ylvani
Off-Site
Soearce Concentration by Media Source Cancentration by Receptor and Exposure Pathway
Constructien Worker Utllity Worker
‘ (Central Ave. ROW) (Central Ave. ROWY)
Constituent Direct Contact
of Conpern (COC) Soil &8 fi-bgs™ | Soil 4-10 ft-hgs ™ G?;“:::::::H Soil 4-10 fiebga ! | TVErDurden Groundwater
. Ingestion, Dermal Ingestion, Derm
Unsaturated Subsurface Suil Groundwater géonh::t, and . . Inhalation of CnntE:j, am:I [nhnl:tlinn Dermal Contact and
Inhalation o5 | 2Nolation of Volatiles| 'y )y of Valatiles and Tahalation of Volatiles
4-8 f-bgs 4-10 fe-bgs ™ Overburden Particalates Particulates
(mg/lg) (mg/kg) (mgL) (me/kg) (mg/kg) (mg/L) (mg/lg) (mg/L}
T e e S I S e i N T e KT AT
Benzene 04 MAX([SB-14 (4-5)] 0.4 MAX [SB-14 (4-3)] 0418 MAX [MW-3] 04 0.4 0.418 0.4 D.4L}Z
Toluene 006 MAX[SB-14(4-5)] | 086 MAX[SB-14(4-5)] | 0157 MAX[MW-3] 0.96 096 0.157 0.96 0.157
Ethylbenene 1530 MAX [SB-14 (78] 153 MAX [5B-14 (7-8)] 1480  MAX [MW-3] 1530 15.3 1.480 15.3 1.480
| 3yl-nes, Total 6.66 MAX [SB-14 (7-8)} 666  MAXN[SB-14 (7-87] 245  MAX [MW-3] 6.56 6.66 2,450 6.65 2.450
Cumene 236  MAX[SB-14(7-8"]) 236  MAX[SB-14 (7-8%] 0217 MAX [MW-3] 2.36 236 0217 236 0217
1,2,4-Trimethylhenzene 4,19  MAX [SB-14 (7-8"] 419  MAX [SB-14 (7-89] 2220 MAX [MW-3] 4,15 419 2220 4.19 23220
1,3,5-Trimethylbenzene 443 MAXI[SB-14 (7-8)] 4,43 MAX [SB-14 (7-87] 0,950 4.43 4.43 0.990 445 0.990
Semivolntile OrganteCamponnds |- .o | . _sTemiiel 00 T R T L et T
Nephthalens 1230 MAX[SB-14(7-89] | 123  MAX[SB-14 (7-8)] | oses | NRM™ | 123 M | 0.995
Miotali __ LR | R s o s o o SRS - 2 EREL PR T o A e
Lead ' " 136 MEAN | 96z wmEaAN = | | = | 96,23 1% | —
HMotes:
" jndicates COC not retaited for the id-ntified media or exposare pathway.
mg/kg - milligram per kilogram MPFAN - arithmetic mean MAX - maximu concentration
ap/L - milligram per liter ROW - right-of-way Ave, - Avenus
f-bgs - feet below gromd surface NR - oot required

§1] Off-site source concentrations for pnsaturated subsurface soil 4-8 fi-birs were the maxinwm concentrations from soil borings SB-12 {7-8), SB-14 (4-5' and 7-8"), and SB-15 (7-8"). However, lead source concentration is the arithmetic mean from unsaturated

subsurface soil samples SB-12 (7-8"), 5B-14 (4-5' and 7-8%), and 5B-15 (7-B").

[2] Off-site source concentrations for unsaturated subsurface soil 4-10 fi-bps were the maximuem concentrations from soil borings SB-12 (7-8' and 9-10", $B-14 (4-5' and 7-8"), and SB-15 (7-8" and 9-107). However, lead source concentration is the orithmetic
mean from unsaturated subsurface soil sanyplas SB-12 (7-8' and 9-104), SB-14 (4-5' aud 7-8'), and SB-15 (7-8' and 9-167.

[3] Source concentrations for ovecburden groundwater are the mpximum coneentrations from on-site monitoring wells MW-3 and MW-5.

[4] This receptor is expected to be in direct contact with subsurface soil dnring intrusive activities to 2 maximnnn depth of 8 f-bgs. Therefore, the sonrce ion is the direct contact imsaturated subsurface soil 4-8 fi-bgs source concentrations for the
ingestion, dermal coutact, and inhalation of particulate pathway. The source conceatration for the inhalation of volatiles pathway is direct contact onsafurated subsurface 4-10 ft-bgs source poncentrations.

[53 This receptor is not expected to be in direct contact groundwater during introsive activities based on the mexinum excavation depth of 8 fi-bgs and depth to groundwater (average depth to groundweter 10 ft-bgs). Therefore, the sowrce concentration is the
overhurden ground source ions for volatile COCs only.

[6] This receptor is expected fo be in direct contact with subsurface soil fo » maximum excavation depth of 14 ft-igs, Therefore, the source concentration is the direct contect subsurface soil 4-10 f-bge source concentrations. Note enly valatile COCs were
retained for the inhalation of volatile pathway.

{7] This receptor may be in direct contact v/ith groundweter during intrusive activities based an the mandmmmn excavation depth of 14 A-bps and depth to groundwater (avrage depth fo groundwater is 10 ft-bps). Therefore, the source concentration is the
overburden groundwater source concentrations. Note only velatils COCS were retained for the inhalation exposure pathway.

as a chemical compound with a boiling point less than 200 degrees centiprade &1 1 atm) for the inhalati of volatiles exp pathw.y.

[8] Source concentrations only required for volatile COC (as defined in Section 250.1 of the Act 2 reg
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Table 6-1
Chemical Properties
Risk Assessment Report

Former Top's Diner Froperty
Johnstown City, Pennsylvania

1:54 PM on 7/9/2015

gmol - gramé per mole
°C - degrees Celsius

Sources:

Molecular Weight Melting Point Boiling Point
Value Source Value Sounrce VYalue Source
Chemical CASNo. | (g/mo ©C) ©0)
Volatlle Organic Compounds-— - - ... | = et e et e b Ty SR
Benzene 71-43.2 78.1 ' RAIS 55 RAIS 81 Act2
Toluene 108-88-3 92.1 RAIS 04.9 RAIS 111 Act2
FEthylbenzene 100-41-4 106 RAIS 94.9 RAIS 136 Act 2
Hylenes, Total 1330-20-7 106 RAIS -25.2 RAIS 140 Act2
Cumene 58-82-8 120 RAIS RAIS 152 Arct2
1,2 A-Trimethylbenzene 95-63-6 120 RAIS 169 Act2
1,3,5-Trimethylbenzene 108-67-8 120 RAIS 165 Act 2
Semi-Vlatile Organic Compounds = 575 Cvf el el el T el
Naphthalene 91-20-3 128 RAIS 218 Act 2
Notes:

Act2 - Pennsylvania Code, Title 25, Chapter 250, Adiinistration of Land Recycling Program. Pemmsylvania Department of Environmental
Protection, January 8, 2011. (Chapter 250, Appendix A, Table 5)
RAIS - Risk Assessment Information System Website (http://www.rais.ornl.gov) (Accessed on May 11, 2015)

1of12
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Table 6-1

Chemical Properties
Risk Assessment Report
Former Top's Diner Property

Johnstown City, Pennsylvania

Water Solubility Vapor Pressure Qctanol-Water Part. Coef. (K,,,)
Value Source Value Source Value Source

Chemical (mglﬂ (mm Hg) (E4L)
Volatile Organic Compounds’ . , o o ek 7 7 L e T e T i
Benzene 71-43-2| 1.8B+0 9,5E+01 RAIS 1.3E+02 RAIS
Toluene 108-88-3| 5.3E+02 Act2 2.8E+01 RAIS 5 4E+02 RAIS
Ethylbenzene 100-41-4| 1.6E+02 Act 2 9.6E+00 RAIS 1.4E+03 RAIS
Xylenes, Total 1330-20-7| 1.8B+02 Act2 8.0E+00 RAIS 1.4E+03 RAIS
Cumene 98-82-8] S5.0E+01 Act2 4 5E+00 RAIS 4.6E+03 RAIS
1,2.4-Trimethylbenzene 95-63-6] 5.6E+01 Act2 2.1B+00 RAIS 4.3E+03 RATS
1,3,5-Trimethylbenzene 108-67-8] 4.9E+01 Act 2 2.1E+0 RAIS 2.65+03 RATS
Semi-Volatile Organit Compownds <.~ f£l. = uan R i ot e~ o
Naphihalene 91-20-3 Act2 8.5E-02 RAIS 2.0B+03 RAIS

Notes!

1ng/L - milligrams per liter

1:54 PM on 7/9/2015

mwm Hg - millimeters of mezcury
LyL. - liters per liter

Sources:

Act2 - Pennsylvania Code, Title 25, Chapter 250, Administration of Land Recyeling Program. Pennsylvania Department of Environmental
Protection, January 8, 2011. (Chapter 250, Appendix A, Table 5)

RAIS - Risk Assessment Information Systern Website (http://www.rais.ornl.gov) (Accessed on May 11, 2015)
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Table 6-1
Chemical Properties
Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania

Organic Carbon Part. Coef. (K.}

Henry's Law Constant

Value Source Value Source

Chemical CAS No. (mM) {atm-m*/mol)

Volatile Organie Cofapounds wror s BARBEENT a2 A W =, L
Benzene 7143-2 1.5E+02 5.6E-03 USEPA 2015, ORNL
Toluene 103-88-3 2.3E+02 6.6E-03 USEPA 2015, ORNL
Ethylbenzene 100-41-4 4.5E+02 7.9E-03 USEPA 2015, ORNL
Xylenes, Total 1330-20-7 3.8E+02 5.2E-03 USEPA 2015, ORNL
Cumene 98-82-8 7.0E+02 1.2E-02 USEPA 2015, ORNL
1,2,4-Trimethylbenzene 95-63-6 6.1E+02 6.2B-03 USEPA 2015, ORNL
1,3 5-Trimethylbenzene 108-67-8 6.0E+02 _ 8.8E-03 USEPA 2015, ORNL
Semi-Volatile Organic Compowndd” "~ |azafi T B o e =
‘Naphthalene 91-20-3 1.5B+03 4. 4E-04 USEPA 2015, ORNL

1:54 PM on 7/9/2015

Notes:
mg/Kg / mg/L - milligrams per kilogram per milligram per liter
atm - m'/mol - atmosphere cubic meter per mole

Sowrces:

RAIS - Risk Assessment Information System Website (hitp://fwww.rais.oml.gov) (May 11, 2015)

USEPA 2015, ORNL - United States Bnvironmental Protection Agency - Oal: Ridge National Laboratory Chemical

Properties Table, Janvary 2015

Jofl2
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Table 6-1

cm’/s - centimeters squared per second

Sowces:

Chemical Properties
Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania
Vapor Phase Diffusivity Water Phase Diffusivity
Value Source Yalue Source
Chemical CAS No. (cm®/s) (cm?/s)
[Volatile Orgaritc Compoinds -~ ~ 7~ . |- = o T e e T e 1|
Benzene 71-43-2 9.0E-02 RAIS 1.0B-05 RAIS
Toluene 108-88-3 7.8E-02 RAIS 9.2E-06 RAIS
Ethylbenzene 100-41-4 6.9E-02 RAIS 8.5E-06 RAIS
Xyleneg, Total 1330-20-7 8.5E-02 RAIS 9.9E06 RATS
Cumene 98-82-8 6.0B-02 RAIS 7.9E-06 RAIS
1,2,4-Trimethylbenzene 95-63-6 6.1E-02 RAIS 7.9E-06 RAIS
1.3, 5-Trimethylbenzene 108-67-8[  6.0E-02 A RAIS 7.8E-06 RAIS
Seimi-Volatile Organie Colapounds = * = Tl lo C e e sy e O e
Naphthalene 91-20-3 6. 1E-02 RAIS 8.4E-06 RAIS
Notes:

RAIS - Risk Assessment Information System Website (http://www.rais.ornl.gov) (Accessed on May 11, 2015)
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Table 6-2

Cancer Slope Factors and Inhalation Unit Risks
Risk Assessment Report
Former Top's Diner Property

Johnstown City, Pennsylvania
Oral CSF Dermal CSF TUR
Gastrointestinal
General Adsorption Factor . CSF General
Chemical CAS No. |(mp/kg-day)’  Source (unitless) Source (mg/kg-day)™ (ng/m?y! Source
Volatile Organic Compatnds = - | ..ot elve T 0 N N e
Benzene 71-43-2 5.5E-02 I 1 RAGS-B 5.5B-02 7.8E-06 I
Toluene 108-88-3 --- - - -
Ethylbenzene 100-41-4 1.1E-02 C 1 RAGS-E 1.1E-02 2.5E-D6 C
Xylenes, Total 1330-20-7 — — m ——
Cumene 08-32-8 - — — -
1,2 4-Trimethylbenzene 95-63-6 - - ——- -—
1,3.5-Trimethylbenzene _ 108-67—!3 _ —— | - _ — m——
Semi-Volatile Qrganic Compounds .~ 7 . iy A EERNTT L el T T Gan
Naphthalene 91-20-3 E 1 RAGS-E 1.2E-01 3.4E-05 C|
Notes:
CSF - Cancer Slope Factor (rn,g.fk,g-day)'l - per milligram per kilogram per day
IUR - Inhalation Unit Risk {ug/m’y” - per microgram per cubic meter
Sources:

C - California EPA Cancer Potency Factor
I - Integrated Risk Information System (TRIS)
Assessment)
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Table 6-3
Chronic Reference Doses and Refrence Concentrations
Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania

Oral RfD Dermal RED Inhalation REC
(Gastrointestinal

General Adserption Factor RID RiC
Chemical CAS No. | (mg/kg-day) Source (wnitless) Source | (mgfkg-day) {mg/m?*) Source
Volatlle Organle Compoiinids . oonir L w0 0| g e | e e
Benzene 71-43-2 4.0E-03 1 1 RAGS-E 4.0E-03 3.0E-02 I
Toluene 108-88-3 8.0E-02 I 1 RAGS-E 8.0E-02 5.0B100 I
Ethylbenzene 100-41-4 1.0E-D1 I 1 RAGS-E 1.0E-01 1.0B+00 I
Kylenes, Total 1330-20-7 2.0E-01 I 1 RAGS-E| 2.0E-01 1.0B-01 I
Cumene $8-82-8 1.0E-01 I 1 RAGS-E 1.0E-01 4.0E-01 1
1,2.4-Trimethylbenzene 95-63-6 5.0E-02 PPRTV Archive 1 RAGS-E 5.0E-02 7.0E-03 PPRTV
1,3,5-Trimethylbenzene 108-67-8 1002 PPRTV 1 RAGS-E 1.0E-02 6,0E-03 PPRTV Archive;
SemrVolatile Orgatiie Compoumds _____ |- = * 7~ ot [ e T | e A
Naphthalene 91-20-3 2.0E-02 ) 1 RAGS-E 2,0E-02 3.0E-03 1
Notes:
RiD - Reference Dose
RIC « Reference Concentration mg/nt - milligram per cubic meter
Sources:

1 - Integrated Risk Information System (IRIS)

PPRTY - BPA Provisional Peer Reviewed Toxicity Valu

PPRTY Appendix- EFA Provisional Peer Reviewed Toxicity Value Appendix

PPRTV Archive - EPA Provisional Peer Reviewed Toxicity Value - Archived Value

RAGS-E - Risk Assessment Guidance for Superfund (RAGS) Volume I: Human Health Evaluation Manual (Part E, Supplementa] Guidance for Dermal Risk Assessment)
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Table 6-4
Snbchronic Reference Doses and Reference Concentrations

Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania
Oral RfD Dermal R Inhalation RFC
Gastrointestinal

General Adsorption Factor RID RIC
Chemical CAS No. | (mg/kg-day) Source (unitless) Sowrce (n]{kg—day] (mg!m’) Source
Vﬁlﬂmﬁogﬂﬁé.@mw%ntb:.;-. - : R LE AT 2= el b P ey ... i - st
Benzene 71-43-2 1.0E-02 1.0%-02 8.0B-02 PPRTV
Toluene 108-38-3 8.0B-01 8.0E-01 5.0E+00 PPRTV
Ethylbenzene 100414 1.0B-01 1.0E-01 9.0E+H00 PFRTV
Xylenes, Total 1330-20-7 4.0E-01 4.0E-01 4.0E-01 PPRTV
Cumene 98-82-8 4.0E-01 4,0E-01 4.0E-01 I {chronic)
1,2,4-Trimethylbenzene 95-63-6 5.0B-02 PPRTV Archive (chronic) 5.0E-02 7.0E-02 PPRTV
1,3,5-Trimethylbenzene 108-67-8 5.0B-01 PPRTV Arxchive 5.0E-01 1.0E-02 PPRTV

|Seﬁﬂfv;u;éﬂ=;q£ganic.cqmpumg; R e~ Sl o =

Naphthalene 91-20-3 6.0E-01 ATSDR 6.0B-01 3.0B-03 I {chronic)
Notes:
RfD - Reference Doze mp/kg-day - milligram per kilogram per day
RAC - Reference Concentration mg/nd - milligram per cubic meter
Sources:

ATSDR - Intermediate Minimal Risk Le- 21 (MRL) from the Agency for Toxic Substances and Discage Registty

chromic - chronic valus used as subchronic valve

[ -~ Integrated Risk Information System (IRIS)

HEAST - Health Effects Assessmeut Sueimary Tables

PPRTV - EPA Provisional Peer Roviewed Toxicity Valus

PPRTV Axchive=- EPA Provisional Peer Reviewed Toxicily Value » Archived Value

RAGS-E - Risk Assessment Guidanee for Superfund (RAGS) Volume I: Human Health Evalnation Manual (Part E, Supplemental Guidance for Dertnat Risk Assessment)
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Table 6-5

Cancer Slope Factor/Inbalation Unit Risk - Tumor Type or Target Organ

Risk Assessment Report
Former Top's Diner Property
Johnstown City, Fennsylvania

Oral Tumor Type or Target Organ

Inhalation Tumor Type or Target Organ

Naphthalene

91-20-3

nasal respiratory epithelial adenoma and nasal olfactory
epithelial neuroblastoma incidence data in male rats

Chemieal CAS No.

Volatile Organic Compounds ™~ ot et T et T T =T T, e —
Benzene 71-43-2| leukemia; blood leukemia; blood

Ethylbenzne 100-41-4 Ef:::;“le carcinoma or adenoma incidence datain | o) e carcinoma or adenotna incidence data in male rats
Semvolatile Organie Compounds. .=~ = | 77T e men e N = T

nasal respiratory epithefiat adenoma and nasal olfactory
epithelial nenroblastoma incidence data in male rats

Notes:
Sources used include:

IRIS - Integrated Risk Information 8;-stem (hitp:/Awww.epa.gov/IRIS/)
RAIS - Risk Assessment Information System website (hitp://www.tais.ornl gov) (Accessed on May 11, 2015)
California Environmental Protection Agency (http://www.oehha.ca/govirisk)
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Table 6-6

Chronic Reference Doses/Concentrations - Critical Effect or Target Organ

Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania

Oral Critical Effect or Target Organ Inhalation Critical Effect or Target Organ
Chemical CAS No.
V@iﬁ!ﬁrﬁuic Co'mpouinds:' " i_;'_’;..:_.' :'-j_—' i ‘7.7 i :__A._..g__i-_'__-::j - -.77 e ot il S PN T Las e PSSO B
Benzene 71-43-2| decreased lymphocyte count; blood decreased lymphocyte count; bloo
Toluene 108-88-3] increased kidney weight neurological effects in occupationally-exposed workers
Ethylbenzene 100-41-4| liver and kidney toxicity developmental toxicity
Xylenss, Total 1330-20-7| decroased body weight, increased mortality L R E L N ey
performance)

. . L mereased kidoey weights in female rats and adrenal
Cumene 98-82-8| increased average kidney weight in female rats e O

decreased in body weight gain, clinical oobservations,
1,2,4-Trimethybenzene 95-63-6| and increased serum phosphorus levels, increased decreased clotting time; bicod

weights
1,3,5-Trimethylbenzene 108-67-8| liver effects respiratory, neurological,and hematological effects

. S e ;asa:l_effects (hyﬁeﬂﬂééﬁ in résﬁi.ratory ep ithelium and

Neaphthalene 91-20-3| decreased mean terminal body weight in males metaplasia in olfactory epithelium)
Notes:

Sources uged include:

IRIS - Integrated Risk Information System (http://www.epa gov/IRIS/)
RAIS - Risk Assessment Information System website (http://www.raiz.oml.gov) (Accessed on May 11, 2015)
California Environmental Protection Agency (http://www.ochha.ca/gov/risk)

Sofi2
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Table 6-7
Absorption Adjustment Factors for COCs in Seil

Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania
Ingestion of Dermal Contact
Soil with Soil

Chemical Value Basis Value Basis
Volatile'Organic.Compyusids T N e RN i
Benzene 71-43-2 100% conservative assumption o RAGS-E
Toluene 108-88-3 100% conservative assumption 0% M RAGS-E
FEthylbenzene 100-41-4 100% conservative assumption 0% [ RAGS-E
Xylenes, Total 1330-20-7 100% conservative assumption 0% M RAGS-E]
Cumene 9g-82-8 100% conservative assumption 0% M RAGS-E
1,2,4-Trimethylbenzene 95-63-6 100% conservative assumption 0% M RAGS-F
1,3,5-Trimethylbenzene 108-67-8 100% congervative assumption| 0% RAGS-H
Semi-Volatile Organiic Compopnds . - - -+ “Z e e e i i
Naphthalene 91-20-3 100% conservative assumption 13% RAGS-E
Notes:
RAGS-E - Risk Assessment Guidance for Superfund (RAGS) Volume 1: Human Health Evaluation Manual (Part E, Supplementel Guidance for Dermal Risk
Assessment)

skin and should be accounted for via inhalation routes.
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Table 6-8
Parameters Used to Calculate Permeability Constants for COCs in Groundwater

Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania
Molecular Weight Octanol-Water Partition Coefficient (K.} Kp
(gfmol) (unitiess) (emw/hr)
Chemical CAS No. Valne Basis Value Basis Value Basis
olatlie Qnganic Compounts™ =30 T 0 e e e e et Ll e
Benzene 71-43-2 78.1 RAIS 1.3E+02 RAIS 1.5E02 Est. RAGS-E
Toluene 108-88-3 92.1 RAIS 5.4E+02 RAIS 3.1E-02 Est. RAGS-E
Ethylbenzene 100-41-4 106 RATS 1.4E+03 RAIS 4.9E-02 Est. RAGS-E
Xylenes, Total 1330-20-7 106 RAIS 1.4E+03 RAIS 4.9E-02 Calc, RAGS-E
Cumene 98-82-8 120 RAIS 4.6E+03 RAIS 8.8E-02 Calc. RAGS-E
1,2,4-Trimethylbenzene 95-63-6 120 RAIS 43E+03 RAIS 8.4E-02 Calc, RAGS-E
1,3,5-Trimethylbenzene 108-67-8 120 RAIS 2.6E+03 RAIS 6.1E-02 Calc. RAGS-E
Semi-Volatile Organie Componnds—— - "=~ - | ~awmieil o 0 _cemell ol oo et o] B
Naphthalene 91-20-3 RAIS 2.0E+03 RAIS 4.76-02 Est. RAGS-E
Notes:

&/mol - grams per mole

crv'hr - centimeters per hour

Kp - Permeability coefficient

Sources:

Est. RAGS-E - Value is the estimated value presented in RAGS Part E.

Calc. RAGS-E - Value is calculated by using equations provided in RAGS Part E.

RAIS - Risk Assessment Information System Website (hitp://www.rais.oml.gov) (Accessed on May 11, 2015)
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Table 6-8

Parameters Used to Calcnlate Permeability Constants for COCs in Groundwater

Risk Assessment Report
Former Top's Diger Property
Johnstown City, Fennsylvania

B Tau-ev istar FA

(unitless) (hr) (hr) (unitless)
Chemical CAS No. Value Basis VYalue Basis Value Basis Value Basis
Volatlle Orgagle Compounds. - - - fo oo cewomene Dl e T e e T i
Benzene 71432 1.0E-01 Est. RAGS-E 29E-}1 BEst. RAGS-E 7.0E01 Est. RAGS-E 1.0E+00 Est. RAGS-E
Toluene 108-88-3 1.0E-01 Est. RAGS-E 3.5E-01 Est. RAGS-E 8§ 4E-01  Est. RAGS-E 1.0E4+00 Est. RAGS-E
Ethylbenzene 100-41-4 2.0B-01 Est. RAGS-E 42E-01 Est RAGS-E 1.0E+00  Est. RAGS-E 1.0E+00 Est, RAGS-E
Xylenes, Total 1330-20-7 19501 Cale. RAGS-E 4.1E-01 Calc. RAGS-E 99E01 Calc. RAGS-E 1.0E+00  Assumed
Cumene 98-82-8 3.7E-01 Calec. RAGS-E 49801 Cslc. RAGS-E 1.2B+00 Calc. RAGS-E 1.0E4+00  Assumed
1,2,4-Trimethylbenzene 95-63-6 3.5E-01 Cale. RAGS-E 4,9E-01 Calc. RAGS-E 1.2B+00 Calc. RAGS-E 1.0E+00  Assumed
1,3,5-Trimethylbenzene 108-67-8 2.6B-01 Calc. RAGS-E 4.9E-01 Calc. RAGS-E 1.2BH00  Calc. RAGS-E 1.0E+00  Assumed
SernE Vil Dgaiilc COmpOUDIE. . et a0 [ L R A | ekt it | e T ST
Naphthalene 91-20-3 .0E-01 Est. RAGS-E 5.6E-01 Est. RAGS-E 1.3E4+00  Est. RAGS-E 1.0E+00  Est. RAGS-E

1:54 PM on 7/9/2015

Notes:

B - dimensioniess ratio of the permeability coefficient of a constituent through the stratum corneum relative to its permeability coefficient across the viable

epidermis
Tau-ev - lag time per event
tstar - time to reach stready state

FA - fraction absorbed
br - how

Sources:

Est. RAGS-E - Value is the estimated value presented in RAGS Part E.

Cale. RAGS-E - Value is caleulated by using equations provided in RAGS Part E.

Assumed - Conservative assumption

12ofi2
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Table 6-9
Calculation of Permeability Constants for On-Site Construction Worker and Off-Site Utility Worker
Risk Assessment Report
Former Top's Diner Property
Jobnstown City, Pennsylvania

Exposure Time per Event (ET) = § hrs/event
Permeability Constant

Kp B Tau-ev tstar FA Organic? ET <=tstar . ET > tstar Selected
Chemical (em/hr) {unitless) (hr/event) (hr) (unitless) Enter "Y" or "N" {cm/hr) (em/hr) {cm/hr)
Volatile Organic Compounds
Benzene 1.5E-02 1.0E-01 2.9E-01 7.0E-01 1L.OE+H00 Y 7.9E-03 1.5E-02 1.5E-02
Toluene 3.1E-02 1.0E-01 3.5E01 84E-01 1.0E-+H00 Y 1.8E-02 1.1E-02 3.1B-02
Etlrylbenzene 4.9E-02 2.0E-01 4.2B-01 1.0E+00 1.0E+00 Y 3.1E-02 4, TE-02 4.7E-02
Xylenes, Total 4 9E-02 1.9E-01 4,1E-0L 9.9E-01 1.0E+HO0 Y 3.1E-02 4. TE-02 4.7E-02
Cumene 8.8E-D2 3.7E-01 4.9B-01 1.2E+00 LOBH(0 Y 6.0E-02 7.9E-02 7.9E-02
1,2,4-Trimethylhenzene 8.4E-02 3.5E-01 49E-C1 1.2E+H00 1.0E+H)0 Y 5.8E-02 T.6E-02 7.6E-02
1.3,5-Trimethylbenzene 6.1E-02 2.6E-01 4,9E-01 1.2E+00 1.0E+00 Y 42E-02 5.8E-02 5.8E-D2
Semivolatile Organic Compounds
Naphthalene 4.7B-02 2,0E-01 5.6E-01 1.3EH0 1.0E+00 Y 3.4E-02 4.7B-02 4,7E-02

1:56 PM on 7/9/2015 lofl Sheetz 21 R-HI Cales - Off-Site Utility Worker_062515.x1s
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Table 7-1

Summary of Exposare Assumptions for On-Site Trespasser (12 to 18 years old)

Rigk Assessment Report
Fornter Top's Diner Property
Johnstewn City, Pennsylvania

Comments/References

Parameter Value Units Intake Equation
Averaging Times
Inhalatlon
AT () Careinogenic Effects = 613,200 hours averaging time for a carcinogen based on lifetime of 70 years (lifetime in y 2ars x 365 days/yzat x 24 hours/da; ) (USEPA 2005)
AT (rel N i ic Effects = 52,560  hours averaging time for a noncarcinogen (ED in years < 365 days/year x 24 hours/day) (USEPA 2009)
P ¢ Assumiptions Associnted with Direct Contact with Sofl
Inhalation of Coostituents Emitted from Soil (Volatiles)
ET E_posure Time = 2  hoursiday avercge time expected to v 2spass on the site (VA DEQ 2014)
EF E:.posure Frequency - 24 daysfyear defuult assumption for a trespasser scenario; a-;umes 6 days per month for 4 months (VA DEQ 2014) EC = CA, % ET * EF % ED
ED Exposure Duration = 6 years Eosed on age ringe of ezposure (12 to 18 years) AT
EC, Exposure Concentration {Carcinogenic) = chem-spec. pghn’ calculated
ECp Exposure Concentration (Noncarcinogenic) = chein-spec. pg'm’ caleulated
TF st Transfer Factor (velatiles) . chem-spec. kg/m’ calculated using the soil volatilizaticn model from the Soil Sereening Guidence (ULEPA 1996) C4,=C, * TF,
CA, Concentraticn in Outdoar Air = chem-spro.  pufin? calculated value
C.c Source Concentration in Soil = chem-spec.  ppflg measured value
CF Conversien Factor 1EH3  pgimg - ECpe
fUR Inhalation Unit Risk chem-spec.  (ui/m®)" chemical - specific Risk = EC.»IUR HI = BFC =CF
RiC Reference Conventration = chem-spec.  {mg/nt’) hemical - specific
Intake Assumptions Asseciated with Direct Contact with Groundwater
lmaﬁnn of Constituents Emitted lrom Groundwater to Outdoor Afr
ET Exposure Time 2 hours/day av.rage ume expected to trespass on the site (VA DEQ 2014)
EF Exposure Frequency = 24  days/year defauit assumption for a trespasser scenario; ursumes 6 days per month for 4 montly: (VA DEQ 2014) EC — (A4, *ET + EF »ED
ED Exposure Duration 6 years based on ege range of expo.ure (12 to 18 years) AT
EC, Exposu: 2 Concentration {Carcinogenic) = chem-spec. pg/m’ caleclated
EC,, Exposvre Concentration (Noncarcinogenic) = chem-spee. pgfm' calculated
TF oot Transfer Factor = chem-spec. L/m* calculated using the groumdy. ater volatilization model {ASTM 2015) 4 [ C’ﬂ-‘ ¥ IF
CA, Concentration in Qutdoor Air - chem-spee.  ppfm® caleulated value
Ca. Source Concentration in Ground-wvater = chem-spee.  pg/l _measured s alue
CF Conversion Factor = LDE+D3 pg/mg - ECn:
TUR Inhal:tion Unit Rik = chemspec. (pg/m’y! chemical - spesific : Risk = EC, + [UR Bl= grc«cr
RIT Reft Concentration chem-gpec, _{mafm’) hemical - specific
1:59 PM an 32015 Lef1 Sheetz 21-R-HI Cals - Trespes 1051115 -1s
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Table 7.2

1% PMon 4203

B v af Exy 8 A ptivns for On-Site Construction Worker
Risk Assessment Report
Former Top's Diner Property
Johastown City, Pennsyvlania
Parameter Value Unity Commenis/References Intake Equation
| Avers; Times
Ingestion/Dermal
AT () Carcinogeni Effect, = 25550 davs everaging time for & carcinogen based on lifetime of 70 years (lifstime in years < 365 days/; rar) (USEPA 1991)
AT fnc} Moncarcinogenic Effects - 42 dus deBult assumption (IPCB 2007)
Inlalativn
AT fe) Carcitiogenic Effects = 613,200  hours everagin; tima For a carcinoren bac=d on liferime of 70 years {lifetine in years % 365 day%/; zar x 24 hours/day} (USEPA 2005)
AT fircj Nonc:reinogonic Effects - 8,760 houm v sging lime for 8 poncercinopen (ED in yu-ys . 363 Cayafyiar » 24 hours/éy) (USEPA 2009)
Exposare Assumptlons Assoclated yith Direct Contact with Snil
Incldental Ingestion of Boil
IR gz Tneidentul Soil Ingestion Rete = 330 mesoiliday default ¢ posure factor velue for a consiruction senario {LISEPA 2002)
CcF Conversion Factor LOB06  kgimg - fipmg =C5, ¥TF Ay *IF,
Ar Frestion of Daily Total 1 unith . assumes LO0% of daily sqil ingestion ocours from il et the site
EF Exposure Frequenc, 25 days/yesr 0.sumes 5 veeks of in s0il at 3 daysweek; where total period is 30 days (LPCRA 2007)
ED E: posure Dyration = T yem: eonstruction occurs o-er a gpe year period (IPCB 2007) -
w Body ¥ it ke defsult for an adull cxposure (PACODE 2011) F, = MRy, #CF *FT + EF ¢ ED
g ) Intake Factor {Carcinogenic) = 481209  kgfkg-day caleulated " AW » AT
IF o ) Imake Factor (Non: reincgonic) = 2L1E05  kp'ke-day caleulabd
CS8, . Bource Concr ntretion in Soil = chem-spec. mpflig easured valys
TF, Transfer Factor L unitlkss cans gvative paumption 1
AL, , Absorption .djustment Fector i mgimg COIL. Thutive B Amption Risk = bing-c ey * C5Fp Ri = l';};ﬂ
Tow Intake for Ingnstion of Sofl . thomrspee.  mr'kg-day chemical - specific
L85, Oral Cancer Slope Factor - chemapee. (mehke-dayy’  chemical - specific
RDy Qe Dase = ‘hem-spee.  mpkg-day chemical - specific
[ Dermal Contact with Soil
54 Evposed Surface Arce = 3300 cm¥dy reeommended default value for u construction scanario (repre:zentative of fce, forearms, and hands) (USEPA 2002)
AF Soil Arherence Rate - 03 /o the95™ value d for werk.rs (USEPA 2004)
[+ Conves. ion Fietar = LOG-06  kg/mg
FC Fractlan of day with cantact to ol = L unitless agsumes LO0®. oF daily ~oil conts2t pecwrs from soil at the site
EF Expobure Frequenc = 25 do,sfyear assumes 5 weeks of con; ruction {n soil at 5 de: * /week, where total construction peciod is 20 days {IPCE ~007) Sy SCS yy *TF % AAF 0V IF,
ED Exposur: Duration = L years canstruction ocrurs over & one ¥ . period (IPCB 2007)
B By Weight - 70 ke default for an adult exposwe (PACODE 2011)
IFy.y, ) Absort..d Dose (Carcinopenic) = L3BE08  kp/kg-day calutare ]
IFy..p ) Absorbed Dose (Nome.rtinogenic) = BAZE06  kghkg-dey caleuiated ooy = Sd* AF +CF * FC + By + ED
s, Source Concentration in Soil = chemespes. mefkg . asured value B » AT
IF, Transfer Factor = 1 unitiess cons rvative aRpumption
T tern Inmuke for Dermal Contact with Soil = chermrspec.  mp/kg-day chemical - specific
AAF s Absorption Adjustment Fector = chem-spec. mpfmg chemical - ecific Risk = lyerm—s(c) = C5Fp HI = faerm 2y
CSep D nmal Cancer Slope Faclor = chemspec, (mphkp<ay]’  chemical - specif': RfBp
RIDy D_mal Reference Dose = chem-spec. mg/ke-dmy chemical - ghecific
of Ci Emitted from Soil (Volatiles and Particulates)
ET Bxperure Time . B default &¢ - umption for an adult nonresidontial e posure {FACODE 2011)
EF Expe-ure Frequency = 25 mEsumes 3 weeks of’ construction in soil at 5 da; s/week; where tota} construc tion perted is 30 days {IPCE 2007) EC = CA, »ET »EF » ED
En E:pe. ure Duration = 1 e iruetion octurs over a one year period (IPCB 2067) AT
EC, Exposure Concenration (Carcinogenic) = chomspes. wpm caleulmed
EC,e Exnosure Conventration (Noncarcinogeaic) = chem-spec. pg/m’ calculated
TR paat Trans e Factor (-platiles) = chem-spec.  kg/m’ calculated using the sail volatilication medel frem the Soil Scu:ening Guidznce (USERA 1996) CA.=C _* TF
TF aprr Teanafer Factir {particulates) LOOE-10 1gm’ defauit velue (PACODE 20113 T 4
c4, Concentratior in Qutdoor _ir = chem-spee.  pgim® calculated value
Cpe Source Concentration in Soil - chem-spec.  ppfkg mensured . cloe ECe
cF Conversion Factor I1O0FH03  pg/mg - Risk = EC.»[UR = RfCCF
UL Inhalation Unit Risk - chem-spee.  (ugfm’’ chemical - specific
LR Ref-rence Concentration = chem-spec._ (mz/m*) chemical - specific

Lar2
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Table 7-2

'y of Exp e A ptions for Or-Site Construction Worker
Risk Azsessment Report
Former Top's Diner Froperty
Johnstown City, Fennsyvianla
Parameter ¥alue Units Commenis/References Intake Equation
Averaging Times
Ingestinn/Dermal
AT} Carcinogenie Eflects = 25550 das ing time for a carci based an lifetime oF 70 s ears (lifetime in years - 365 days,y«ar) (USEPA 1951)
AT {mc) Noncarcinogznic. Eflects - 42 days defbult -ssumption ([PCB 2007)
Inbniation
AT ) Cercinogenic Effecrs - 613,200 hours averaging timé foc o carcinogen based on lifetime of 70 years (lij_time i years x 3u3 deys.y: 1r % 24 hourn'day ) {USEPA 2002)
AT frc] Nudearcinogenic Eduets = 8,760 hous veraging time for a nancarcinogen (BD in yeers X 365 daysi, ear x 2 + hoor./dey) (USEPA 2009)
Expasure Asumpfions Assoclated with Direct Contact with Gronndwater
Dermal Contact with Grounderater
£A Bxposed Surface Aren = 2,550 Lt meau body surface area e-posed for adult male (corresponds to foeaarms end hands) (USEPA 2011)
ET ‘Expazure Tine - 8  hours/day default asswmption for an adult nomre.id; | exposure (PACODE 2011}
Es" Expoaure Frequency 5 daysiyear assumes | weck of construction in contact witk sxposed graundwater at 5 da; ~hwesk during the 30 de, 5 construction period (IPCB 2007)
ED Exposurs Duration 1 ceaps canstruction oeeurs aver a ane vear period (IPCH 2007)
CF Conversion Factor = LOE-D3 Licm’ [y, o =CH *TF $PC:IF, .,
Bw Bod:; Weirht = 70 kg defiult ion far an adukh il ial exposure (PACODE 2011) :
IF gymew 1) Abszorbed Dose (Crcinogenic) - 5MEDS  L-ho/em-kg-des  caleulated
IF jumw (a2)  Almorbed Dog ; (Nonesrcinegenic) = A4ED2  Lrhoiemekp-day  calenlated S+ ET & EF + ED »CF
oW, Source Concentration o GW chem-rzec.  myll. mcotured valu Foraee == g@adr
TF, Transfer Far‘or - 1 unitles conservative assumption
PC Permeability Constant = chemspec. cmhr cherical - specific o — pif o leermow
[ F— Initeke for Dermal Contact +-ith Grorndwate: = chem-spe. mgkp-cay chemical - specific Lirald 2 RfGg
CSF, Dermal Cancer Slope Factor . chem-spec.  (mphkeg-iayl’  chemical - pecific
RiDp Dermal Refest 1¢-: Dore = chem--pec.  mpfkp-da- chemica! - specific
of Consfil Emitted from Gr ta Qntdoor Air
iT Evposure Time bl g fday default ion for an adult i il e.pasure (PACODE 20110
EF E. posure Frequency = 5 deyafyear assumes | week of construction in contact with e.;posed groundy:ater at 5 days/weck during thz 30 days construet.an peeied (IPCH 2007)
ED E:;pasure Duration = 1 years comstructitn ecvurs pver 8 one year puriod (TPCB 2007)
EC, Exposurs Concenlration (Carcinogenic) = chemapec.  wgm' calculated EC = CA, EF = ED
EC,. Exposure Concentration (Noncarcinogenic} = chem-spes, B’ calculated
TF oyt Transfer Fagtor - chem-spev.  Lin? v.ing the ization model {¥.1 DEQ 2014)
CA, Concentration in Outdoer Ait = chem-5pu i pgm’ caleulated value CA, = C,“ * TF,
Coe Sourss Concentration in Gronodwater = chum-spec.  ugil muswred value
CF Coaversion Factor E 1OEH03 pjmg; | Rlst = EG, = (UR = %‘ﬁ
ITUR Inha;ation Unit Risk - cheaespec.  {ug/m’)” chemical - specific
R Reference Concentration = chemespec.  (mpin’) chemic ;1 - specific
119 87 Lon TVNROLS 2of2 Figee 21-R-H] Celoa - Oa-Sne Canm Worker 051115 7
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Table 7-3
Summary of Exposure Assumptions for Off-Site Construction Worler (Central Ave. ROW)

Rizk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsyviania
[Parameter Veloe Uniis Commepts/Referenres Intake Equation
Averaping Times
Ingestlon/Denmal
AT} Carcinegen'= Bffects - 25,550 days averaging time for a carcinogen hesed an lifetime of 70 yoars {lifetime in years x 365 daysiyear) (USEPA 1931)
AT fre) Noncercinog-nic Effects = 42 dis default sssumption {IPCB 2007)
Enhalation -
AT} Carcinogenic Effects = 613,200  hours averaging time for n carcinogen based an lifetime of 70 ;ears (lifetime in yeers 3 365 days 1 ar x 24 hours/dey) (USEPA 2005)
AT fre) Noncrcinogenic Effects = B760 hours averging time for a noncarcinos en (ED in years x 365 deya'year x 24 hoursiday) (USEPA 20¢7)
Exposure Avumplions Ascociated with Direct Contuct with Suil
Lacidental Ingestion of Soll
Fi o Incidental Soil Ingesiion Rate = 330 meg-soilfiay default « + posure fector velue for a consmucton sencrio (USEPA 2002)
cr Conver-ion Factor = 10806 kymg & Tig-y =C8gp "TF, » AAF . * IFpp
o Fraction of Daily Total = 1 wnitless assumes 100% of daily seil ingestion occurs from soil at e site
£F Expasum Frequenr 7 = 25  dajsivear assumnes 5 weeks of coostiuction in soil al § daysiwek; where wotal construction period is 7 days (IPCB 2007)
£0 Eupr{sum‘bumum F 1 years construction ou:?urs Over B one yeupu?.'d (.[['L'B 2007) IR, _, *CF *Fl + EF « ED
BW Bod; Weight - T ke default assumption far an adult npmresidential e ;posure (PACODE 2011} ,{Fm, = o g
e {E) Intake Factor (Carcinogenic) - 261E-09  kprka-day calculated BW : AT
iF. g e} Intake Cactor (Noncarcinogenic) . 281E06 kg 'ig-day ©lculated
CSue Soure Concentration in Sail chem-spec.  mp'kg mezsured value
TF, Trans.er Factor - 1 unitl ss cansers ative assumplion Ting-s (nc)
AAF, . Absorption Adjustment Factor = L mgimg conservitive 2sswmplion Risk =ling (3 * C5Fp i = “RfDg
Iy Intake for Ingestion of Soil = chem-spec. mprkg-dry shemiy ;| - spegilic
CSFa Orul Cneer Slope Factor = chem-pec.  (mgske-dey)’  chemical - specific
| A5, Ol Thse - chem-spec.  mp/ke-dey chemic 1l - specilic
Dermal Cantact with Sgil
SA E- piwed Surfuce Area = 3,300 omds retommended default value for » construction scenurio (repr entati-  of face, forcarms, and hands) (USEPA 2002)
AF 80il Adherence Rn. = 03 mg/om® tl'e 55" percentile value measired for construction wwork x5 (USEPA 2004)
CF Conversion Factor = |.0E-06 kgtmp
o Praction of dey . ith eomact to soil E 1 unitless a7sumes 100% of daily soil contact oceuss fruim soil et the site
EF Exposurs Frequency = 25 day:‘year assumes 5 week: of construction in soil at 5 dayafweek; whers total construction period is 30 daya (I°CB 2007) [_,m L= Cs e TF' * AAF*M e [me 1
ED E' posure Duretion - 1 years construction occurs over a ane ;eer period (IPCB 2007)
B Body Weizht - 70 kg default fan for an adult idential expasure (PACOL S 2011)
IF e () Absorbed Dose (Carcinogenic) = 138E-08  ky/kg-day caleulated
I e (i) ASurbid Dose (Hoor sreinogeni=) a BAZEDS  kgkg-day caleulatod I g s = SA» AF «CF = FC * EF » ED
s . Source Conceniration in Soil - chem-spec. mg'L.‘g_ measured volue B » AT
T, Transfer Factar = 1 unitless COMsErvative ASsumption
J— Intzke for Depmal Cotact +.ilh Soil = chem-rpec,  mgfkgd.y chemical - specilic
AAE gy Absorption Adju .ment Factor = Citmespec.  mghng chemical - specific Risk =gy -m—s(e) * C5Fp H1 o ldem—s )
CSF , Dermul Cencer Slope Factor = chem-spec. (mpkgday)'  chemical - specific RfDp
RD , Derma! Raference Dose = chem-spee.  mpfkg-day chemical - specific
Inhalation of Constituenls Emitted from Sodl (Volatiles and Particalates)
ET E: nosure Time = -1 default ion for en adult idential ¢ . posure (PACODE 2011)
EF E. yosure Frequency 25 Ciyshyar Bssumes 3 v, eks of construction in soil &t 5 days/week; where total construction period is 30 deys (IPCB 2007) EC = CA, *ET v EF » ED
ED E: posure Duation = 1 years cunstruction ocrurs Gver a ons ;car period {([PCH 2007} AT
EC Bxp! [l ian (C: = chem-rpez.  Ughn’ ralculated
EC e F-pogure Concentration (Moacarcinogenic) = chem-sges. aghm’ caledlated
TF oot Transfer Factor (v ltiles) chem-spez,  kpm’ using the soil ilization model from the Soil Screening Guidanca (U724, 1996)
TFaner Transfer Factor (particuletes) 1.00B-10  kgfm’ default  alue (PACODE 2011) Cdy =Gy IF,
CA, Concentration in Quideor Air - cham-spee.  pg/m® caleulated valuz
C Source Concentration n Soil chem-spes.  Hg/ke moeasured - zlue Bl
/3 Conv-rsion Factor LOEH03  pg/mg — Risk = EC; «IUR Hi= RFCYCF
IUR Inhalation Unit Risk chem-spec.  (ugm')” chemical - specific
RT Tefen ace Concentration a chem-spec. [m.g.'m' chemical - speeifie
157 Purs 1 NS lefz Shetz 21-RHT Cales - O Sits Coond Warker 062513 1
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Summeary of Exposure Assumptions for Off-Site Construction Worker {Central Ave. ROW)

‘Tahle 7-3

Rish Assczsment Report
Former Top's Diner Property
Johasiowa Cily, Pennsyviania
meter Value  Unity Comm| Intake Equation

JAveraging Times
[ngestion/Dermal

AT (o} Carcinogenic LiTects - 25,550 days averaging time for B carcinopen hased on lifetime of 70 yr ars (ifetime in | zars .« 365 da -8/ 7ear) (USEPA 1991)

AT finc) Noncarcinogenic Effects = 42 days default assurcption ((PCE 2007)
| lubalation

AT (g} Carcinogenic Effects = 613,200 hours overaging time for 8 carcinogen based on lifetime of 70 years (lifetime in years X 365 da;'sfyaar 24 hours/day) (USEPA, 2009)

AT fitc) Noncarcinogenic Effects = 8,760 hours averd;ing tire for o noncarcinogen (ED in years x 363 days’, ear x 24 hoursid.y} (USEPA 2009)

osure Assumptions Assoclated with Direet Coutact with Growndwater

Inhalation af Constituents Emitted from Groundwater to Qutdoor Adr

ET Exposure Time = &  heurs/day default assumption Far an wdult nonres dential e :posure (PACODE 2011)

EF E:_posun > Frequency 5 daysiyesr nssumes 1 week of fon in contact with grounds af 5 daysiweek during the 30 day construction period (IPCE 2007)

ED Exposure Duration - 1 yeors construction occurs over & ong year period (IPCB 2007)

B, ' pusure Cancentration (Carcinogenic) chemeapes,  pg’ o leulated go = CAu* BT # BF # ED

ECpe Lsposure Concantration {Nencarcinozenic) = chemsp, ppm’ calculated AT

F Transfer Factor chem-spec.  L/m* tculated using the d made] (VA DEQ 2014)

o, Concentration in Qutdoor Air = chemape.  ppine caleulated - alan Cd,=C,, * TF,

o Source Concentration in Groundwater = chem-gpec, g/l ‘meagured value

cF Cor: exsion Facior. - LOE+03  pgimg - RE= IR 1= —Ene

R Inhalation Unit Ris! chem- pec. Lug’m’)" chemical - specific RfCCF

RiC Concentration = chem-spec. _ (mp/m®} chemical - specific

Sheetz 21-BrHl Calcs - Off-Site © voxt Worker_062515 1
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Table 74

kS y of Exposure A for Un-Site Utility Worker
Risk Assextment Report
Former Tog's Diner Properiy
Jobostuw: City, Peansylvania
Parwmeter Value Units Comments/Relerences Intake Bguation
Averaping Times
Togestion/Dv /mal
AT (g Carcinogenic Efects = 25,550 days ver: ging ti-ve for a carcinoyen based on Lifetime of 70 years ([ifetime in yeurs x 365 days/year) (USEPA 1991)
AT gl Noncarcinogenic Efecta - 9,125 duys averasing time for a noncarcinogen (B in yours 2 365 day.<ar) (USEPA 1785)
{totialatira
A7) Carcinngenic Effeats - 613,200 hours : vereging tme for a carcinogen based on Lk dme of 70 years (lifetime in yee8 x 385 de; 8’ ar x 24 houre/day) (USEPA 2009)
AT gl Moncarcinogenic Eferts - 219,000 hours averapir.; time for a nencarcinugen (513 in years x 365 da; 1Ay -r x 24 hourwday) (USEPY. 2009}
Expesure Assumptions Assoriated with Direct Contwet with Spil
Incliental fugestion of Soil
Ry s Incidental 8oil [ngestion Rate - 330 mgsailtay default cxposure factor «alue for a constructiou seuario (| EPA 2002)
Conversian Factor : LOE-06 kg s -
Feaction of Daily Total = 1 unitlse assumes 100% af dity seil ingsstion accurs Cam soil at dhe sile
T poure Fraquency = 1 days v ‘assumes expozars to aoil occurs ane day per year (MADEF 1995) L ya =CS, T Y AR *IFyg
Exposre Durstion = 5 yein default iem for an adult & pasure (PACODE 2011)
Hody Weight - n kg defmult icm for an adult il € o wure (PACODE 2011)
(7  Inmka Factor (Carcinoge dc) 4GIE-RS  kpkp-day calculied
) Intikn Swctor (Noncarciuogenic) = L29E-08  kykgeday ealeul: ted Hogs = MRy ~CF * FT *EF « £D
es,, Source Concentration in Seil clenvspea. w5 mensy d aloe B + AT
TF, Trausfer Factor - 1 unitless etmse.slive assumotion
Liups Intake for Ingestion of Sail chuavepes.  mr'ke-day . chemical - spLvific Risk = baes ey ¢ CSFp Hi= hsgsing
LoF - Oral Caser Slope Factor = chemspec. (mpkpdayy'  chemical- spociic RfDy
RfDg Oral . efisrance Dase chemrapes, mekgd chemical - speciic
AAF. ., o Adj Factor = 1_mzmg conseL ative
Dermal Contaet with Sall
& Exposed Sw ace Area = 3300 cm.day ded default --:Tue for & of firce, forcanms, and bauds) (USEP™. 2002)
AF Soil Adberence Rate 01 mgfentt default value for wdustrial e posure (USEPA 2002)
ol Couversion Factor - 10B06  kvimg -
fao Fraction ef da; with contact to soil - 1 unitless essomes. L0096 of daily 50il contact vorur From soil st the site
EF E nowure Frequenc; - 1 da 3 ear 25U * Capurure T soil becurs aie day per y¢ .r (MADEP 1955) Taom—y = C8 g T ® AAF gy * g
E> E:posure Dmatiua - 25 yuang defunlt aspumplion fir an adult noaresidennial e-.posure {PACOTE 201 1)
B Buily Weight = 70 kg default = wnnption fie n 2dult oun ddentit] ¢ posure (PACOIT, 2011)
IF gy (5} i-boarbed Doss (Carcinogeric) = 9IE-09  kglkgeday calewlated
1 grus {5} Absorbed Do.>{Neuearcinogesic) - 2.58E-08  kke-day caleulated Fopys = SA%AF «CF » FC = EF » ED
[ Souree Concentr tion in Soil = chtrapet. ks measured v tue i BW * AT
IF, Tranafer Factor x 1 ucitless couser Llive assumption
f - Intake for Drermal Conts A with Soil = cheargpec. mpkg-day chenice - spbeific
ose D mal Cancer Skopo Foctor = chemegper, (mphgdal'  chemical - speciic Risk = Lgepmq % C5Fp
RDy Dormel Reference Diase = chemspee. mrokgy chemical - specific
AAF .., Absuption Adjusment F zolor < chem-spec. mgmg chemicsl - specific
Inhelstion of Coastituenta Emitted from Soil (¥olatdes and Partivulates)
& E posure Timo - ¥ hoursfiy s o Tor on adhik: il exposire (PAODE 2011)
LF [ posurs Frequeney - | days,ar sisumLs e posire to soil or-uxa ano day per yesr (MADEP 1995) EC = LA ET *EF ¢ ED
g0 Fposu.; Duretion - 29 years it o for ens adult il c-posre (PACODE 20113 AT
iC. Es potmre Conbenmation {Carcipogenic) ~  chem-spes. swfm' + cwlated
ECw - posure Concentration (Neeancing feuic) —  chomespee. ppm’ calenlated .
™, Trasfer Factor {volatiles) = chomespee,  kp' _alcrlated using the scil + olstlization model Fom the Seil Screeuing Guidztios (USEPA 1993) CA, =C *+IF,
TF opu Tran fer Factor (particulale: 100E-L0 kghn' default value (F - CODE 2011)
CA. ConceaL stion in Ontdoor Air = chemspec. pean’ ealcalated value
cF Cogversian Factar LUE+D3  pmg - ECae
JUR Inhaletiva Unit Risk = chemapee. (u )’ chemical - specific Risk = ECc+IUR Hi= RFTCF
R Relkrence Concentration chem-pc . (mpm’) chemi. &L - specific
[ Swrce in Sal = chem-spee. g kg messured vahie
157 PM en 2z 2005 Lof2
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Summary of Expasure Assumptions for Oa-Site Utility Worker

Table 7-4

Risk Assessment Repurt
Foraier Top's Diner Pooperty
Jobostown City, Peonsylvania

Parameter Valua  Rlnits Cammeat:References
| Averaping Times
Ingestinn/Dermal
AT() Carinzpenic Efects = 25550 daye nvecaging tine For @ erzeimogen based on lifetime of 70 years (Lifetime in yaers x 365 daysiyear) (USEPA L51)
AT i) Noocacinouenic F Tects - 9,125 days mveraginp time {1 a poncarginogen (ED i ¢ors o 365 d4,> ear) (USC7A 1988)
Inhalation
ATS) Carcinngenic Effects - 613,200 howrs averag: g time For 0 ¢acsinogon ased on lictime of 70 yoers (ifetime in years & 365 daywywer & 24 Lours'day} (USEP 2. 2009)
AT MNopeaeinapenic Effe 116 = 219,000 hows averuging time fr a noncarcinogen (ED in years x 365 €.  /year x 24 hour da ) (IISEPA, 2077}
Eapsure Astumptions Axvtiated wilk Direct Contact with Groundwater Her rr F ITE re
Emkalativn of Constituents Emitted from Greeodwater (o Outdoor Air
ET E .pogsea Time - §  hoursiday default ags unption For an adult pont - xidemtial ¢ nosure (PACCDE 2011)
EF Exponure Frequency 1 dayahear assumes & pOA (o groundwator ooours ooe day per year (MADE * 199%)
ED Exposuzs D .mlion. - ] years, default asumption for an adult nenregidemtal 8 nosure (P2 CODE 2011) B = LA, *ET % EF « ED
EC, Exponige Conttntration {Carvinogeic) - chemrspes,  KEA caloulatzd AT
EC,. Eposue Concent: ion (Noncarcinogenic) = chomespes.  pgfm’ caleulated
TF gt Trenster Facter thearspee,  Lin? calculated using the groondwater veleificat'on medsl { YA DEGQ 2014) CA, ~C» TF,
ca, Cremae-iration in Ontdeer Adr = cheot-zpec.  pgin® celenlated valne
cF Comne don Pactor - LORHOS  pgimg -
J:7:3 Inhaletion Unit Risk = chem-spec. (ppm™' chemical - :pecific Risk = EC, + IUR
B Ralen. sve Concenrztion = chemspec. (mgm®) chemical - specific
C,, Souree C jon in G = chemspec. up/l mezsures valuo

Shact2 21 R-HI Calcs - On: it Uity Woker_050413 38
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Table 7-5

y of Expusuxe A for OFf-Site Utility Worker (Central Ave- ROW)
Risk Assessmewt Report
Former Top's Diner Property
JTohnstown Clty, Pennzylvants
Frcameber Yalue  Units Comments/References Intake Equation
[Aver; Times
Lngeation/Dermal
AT (G Carcinogenic Effects = 25,550 days &% yagang Lod for a carcioogen based on lifetime of 70 years (lifetime in eara x 365 days: peer) (UZEPA 1971}
ATy ) Nouearsine gavie Efcets = 8,125 days averaging time for a noscereinogen (ED in roars x 365 duys year) (USEPA 1989)
Inhalution
AT Carciuoyenic Bleets = €13,200  hovrs averaging time £« a carcinagen buss o lifetime of 70 years (lifstime in y.ar5 x 365 day. year 1.2 4 hovrs/day) (USEPA 2008)
AT Noaturvisrogenic Effeats - 29,000 hours everagiug time for  noncarcinogen (B in years ¥ 165 days ‘v.ar x 24 hours day) (U'SEPA 2608)
Expogure Assumptious Asociated with Direct Contact with Soil
lnciileneal Ingestion of Soil
R . Incideutal Soil Lng <ion Rate = 3 mesailigay default ¢ posure Jactor value for a con n <tion senaria (USEPA 2002)
CF C avemsion Factor 10E-06  ky'mg -
I Frattion of Duily Tetal 1 unilless ames 100% of duily soil inge: of oLmura & 30il 8t 1he site
EF Expasice Frequency 1 dazdyes As5Umes & J0sure 10 Sil of wuss one . per ye T {MADEP 1995) Tiogey = €8, *TF # AdF v IF,
o L .pomure Duration 15 .8 dafautt a3surnption for m adult nonrideatial exposure (P COLE 2011}
By Lody Weight 1w kg defmit esumption fiz m adult nomedidential ¢ sosure (PACOD.. 2011)
iy, ¢ Talike Factar (Crcincgenic) 46LED9  hiphgdr: caleulated IR CF»fl e EF = ED
£ fire) Iinteke T sctor (Noncarcinopenic) 129508  kpkpday walewlated fp'w?‘ = T gl
5. Sorce Concehration in Suil chemespes,  mgkg mensured  slue BW AT
iF, Tr.asfer Fector 1 gkl s onserval: ., assmmplion
Eepe Itk 7 Engeation of Soil themges. mpii-dy  thoumical- specific Risk = hg_gcq » CSFp bp = Haemstan
C5Fp Oral Cancer Slope Factar chem-spec  {ngkgdayY’  ehemical - specific . RfDo
Ko Oral Reference Dosc chem-spec.  mkp-day chemical - 51 4cific
AAF oy Absorption Adj:. .tmenl Factor = 1 _mpimg CANSEr Vi  Assumplion
[Devinal Contact with 2ail
54 Exposed Sarface Ares 3300 cm.dey recommended defuutt value for a industris] scensmin of facs, foreanns, and haud-) (USEPA 2002)
AF Soil Adberence Rato m2  mpfcm’ recommended deault value for commercial/ndvairiel caprure (USEFA 2002)
CF Conversion Fector 10506 kgimg -
o Fraction 6IC 7 with « mtact 1o soil = 1 unitiess assumes 100% of daily soil comtact occurs from aail at the it
B E: posure Frequenc - . 1 duahex aswin. sxper- . {0 il oecurs oua day par  tir (MADEP 195.) Tiorume =GBy #TF, % dAF y *IFy .
psts} E.posurs Dwation 25 years Gefanlt assumption for e adult nomesidential e posn . (PACOLE 5011)
B Budy Wizl M kg default as mplion or ag adult nearcsidential exposurs (PACODE 2011)
B s ff Absurbe.] Doge (Carcinogenic) S23E09  kpfkg-day ealeul-ted
., frg)  Ahsorbed Dase (Noocercinogenic) - 258B-08  kpfkepdi calouluted Fo, = SA* AF xCF ¢ FC 2 EF + ED
S Sourcs Conceat.ulion in Soil chem-spec.  WEKE measored - nlos " BW » AT
", Turusust Factor 1 unitless conservative apmptian
LA, Intake for Dermal Comlaci with Soil - chem-spea.  mg g-day thi, ical - spacific
¥y Donsl C-nger Slope Factor = chemepes. (mpkg<ey)'  chemical - specific Risk = Larmes * G55 i lerom
R Derml Reference Dose = dhemopes. mplpday ch wwical - specific RfDp
AdF gy Absorptian Adjugtment Fastar i chsm-3pes.  angimg chemic.| - specific
Inhaialion of Constifuents Emltted from Sail (Valatiles snd Particulates)
£T E osure Time - 8 hones'day @efult 3wy iien for an adult nocesidential - posure (PACODE 2011)
- T nosure Frequency - 1 dashve 85-1mes & 08urs (o 0il bcurs vne duy per year (M DEP 1995) B =
ED P~ s0sure Dhoation. 25 yers et a:sumption for aa adult noaros demlial a.-posure {PACODE 2011)  ~
EC. ‘Exoosure Cone-ntmtion (Carcinogenic) = chomepes. ugm’ & Joulated
EC o Eposure Concentration (Nemsarcinogenic) —  chemcpes. pgm’ calolates
PPt Transer Factor (volatles) = chemspen, kg calculated using she sof) volarlization made! from the 7ol Soresning Guidimes (USEPA [996) Cd,=C, * TF,
TF pparn Trans”r Factor (particuiates) L00E-10 ko' defeult value (F.ACODE 2011)
Cd, Congentration Ly Dutdocs Alr = cheaspee.  ugim® caleulated valoe
cF Comversio I actor LOEH03  ygfmg - ECo.
f7Ad Iubalation Uit Ik chem-.ee.  (u/m'y? chemical - specitic Risk = EC, v IUR = RFCYCF
R Refecence Concentration shemespos,  (mem'y che al - specific
Cpe Source Concairation in Seil = chemspes. uplks measur 4 vilne

Shestz 21 R-HI Galos - OIF.is Uity Warker_DGZ315 “1s
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Table 7-§
Summary of Exposure Assumptions for Off-Site Utility Worker (Ceniral Ave. ROW)
Risk Assesmeot Report
Former Top's Diner Property
Johnstown City, [emeylvania

Parameter ¥alue Lndts LCommentz/References Intake Equatiun
Tlmes

[ngestion/Dermal
AT (e} Cazinpgenie Cieots = 8550 G averaging time for @ carcinogen bastd on lifetime of 70 ;¢ars (lifetime in years x 365 days ear) (USERA 1521)
AT fre) Nenearcinogenie Edects - 9,125 dax averaylg time for o noncarzinogen (ED 0 years x 365 doysfyear) {USTPA 1939)

Wubslation
AT(t) Cereinogenic Effoct. - 613,200 houa averaglog tma for a carc’uogen basad oa Lifetinic of 70 yeaes (lifetime in years x 363 days’year x 71 hour-fday} (ITSEPA 2005)
AL fhe) Nonean.nogeuie Efects = 219000 hours & ‘g g Lol for 8 noosutinoges (BD in years x 363 daya/y:ar &~ 9 hoursfday) (USEPA 2009)

Exposure Assumptions Asseciated with Direct Cootact with Groundwater

Dermal Centact with Groundwater
34 E=pased Surfice Area - 2750 em? mean body surfice area ¢ posad For adule male {comsesponds tn frearms and hands} (USEPA 2051)
ET T posure Time B hrsiday dafault o For ~n arnlt idential Exposire (PACODE 2011)
EF “'xposure Frequeney - 1 desear . ssumes cxy-osure 1o groundvw:ter occurs one day pe- year (MADEE 1935) Fonee = O, _®TF, - PCIF, ..
ED Dxposure Duration 25 yoam dofault o for au adaht identizl sxposime (PACODE 2011)
Cr Convecsion Fastor - LUE-B3  Licm®
B Body "eight . 70 ke dell asaomption for an  dolt nenresdential exposure (7. CODE 2011) IF gy =
T e ) Al acbed Dose {Carcinogenic) - 2.B5E-04 L-beere-ke-day celeulated
IF g 5} J-bsorbed Dose (Noncarcinogenic) = T.IEE-M  L-hremlgday eslculated
CH e Source Cancentr=Sen in GW - chenpes. mgll memured e 1 = demne RSk = Ligrmen * C5Fp
I, Tremsfer Factor = 1 uniless comer o4 ¢ asswnption Rfbp
FC Pereability Canstanl = chem-t 0. em/hr chemical - specific P e F TF F pPr

ivn of Consti Entitted From G Qutdosor Alr
ET Exposurs Tim# = B hours/dey deoiault Buoumption For an edult ponresiJectial caposurs (FACODE 20113
EFR E-wswie Fréqueacy - 1 davyer £ sumes ¢ posure to groundys ster ooours oo day per year (MADEF 1995)
ED F pasure Durttion - 25 yeam duiiile « mumptien s an sdult ponresidential « sposure (" CODE, 20113 Ee - CAL*ET *EF +ED
EC, E: posure Concentration (Carcmog-mic) = chem-z 80, BLOL celoulated AT
EC,. E-050rs Comoeutmbion (Morcarsinogenic) ~  chem-pec  ppm’ calcnlated
Tyt Tatushex F -ror = chem-spe., Lim® calculated using the proundwater volatili ation riodel {74 DEQ 2014) CA, =C, + IF,
4, Copesmiration in Outdaor Al = chemspec. pghot caleutiried v dus
CcF Conversion Factor = TIEHE  ppog e EC.
UR Inkalation Unit Risk = chetspes,  (pgicl)’ chemical - spocilio Risk =£C.+ IUR Hr= RfC_::CF
e Refecence Concentration = chosme  (mpw®) chenxical - spaeific
Cpe Source Ct iom @ Ground = chem-spec.  ppl meagmre 1 value
156 2K o 7+ 3015 zol2 Sheatz 21 ReHICale - OF-Sike Utkt: Workes 032515 Ju
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Table 8-1

Caleulation of Risks and Hazard Indices for On-Site Trespasser (12 to 18 years old)
Former Top's Diner Property
Joh wa City, P! ylvani

Inhalation of Chemicals Volatilized to Outdoor Air from Soil

1:59 PM on 7/9/2015

Caleulation of Risk Calculation of Hozard Index
Hazard Tndex
Constituent of Copcern Source Adjusted Soil Expozure [Risk from Inhal. Exposure from Inhal. of
Concentration Saturation Qutdoor Air | Concentration | Enhalation Ualt | of Chem. Vol. | Concentration Reference Chem. Vol
for Seil Limit Transfer Factor| Concentration (Cancer) Risk Factor from Seil (Nencancer) | Concentration from Soil
Ceo Croedt TF ot Cd, EC, IUR B intabe EC . RAC, HY ity
{ugfe) (ug/kg) {kg/’) | CLD) {ug/m’) (ugine’y” (unitfess) (ug/m’) {mg/m’) (unitless)
Volatlle Organic Cemnpounds
Benzene 5980 1.8E+06 1.9E-04 1L2E+0D 5.4E-04 7.8E-06 4.3E-09 64E-03 3.0E-02 2.1E-04
Toluene 55200 B.IAELDS 1.5E-04 L1E+D1 5.DE-03 -— -— 5.9E-02 5,0E+00 L.2E-D5
Ethylbenzens 42600 4.6EHDS 1.9E-04 8.3E+00 31.9E-03 2.3E06 0.7E-09 L3E-02 1.0E+00 4 5E-05
Xylenes, totel 164 4,3B+05 1.9E-04 3.2E-02 1,5E-05 — -— 1.7E-04 1.0E-D1 1.7E-06
Cumene 4710 22E+05 1.5E-04 9.1E-D1 4.3E-04 -— -— 5.0E-03 4,0E-01 13E-05
1,2,4-Trimethhylbenzene 58380 2.1E+05 1.9E-04 1.1E+01 5.3E-03 - — 6.2E-02 7.0B-D3 2.9E-03
1,3,5-Tritetirylbenzene 37600 1.8E+05 1.9E-04 7.3B+00 3,4B-03 — — 4.0B-02 6.0B-03 6.7E-03
Semivalatile Organic Compounds :
Naphthalene — — - - — — — — - -
Note: EPC, calculated using mintmum of Cd s 0f C pyegon- 1.6E-02
10f2 Sheeta 21-B=HI Colos - Treqpor 10051115zl

M:\Laliotn Bagincers\Shestz#21 Johnstown - Formeor Top's Dinec\Toblas\Risk Cales\



Table 8-1

Calculation of Risks and Hazard Indices for On-Site Trespasser (12 to 18 years old)
Former Top's Diner Property
Johnsiown City, Pennsylvania

Inhalation of Chemicals Volatilized to Outdpor Air from Groundwater

Calculation of Risk Cafculation of Hazard Index
Hazard Index
Source Risk from Inhal, from Inhal. of
Congtituent of Concern Concentration Exposure of Chem. Vol Exposure Chem. Vol
for Quidoor Air | Concentration | Inhalation Untt from Concentration Reference from
Groundwater |Transfer Factor| Concentration (Cancer) Risk Factor Groundwater (Noncancer) | Concenfration | Groundwater
Coro IF, cA, EC, IR B iunatn EC,. RfCy HE iyt
(ug/L) {Ln") (ugim®) {ug/n’) {ogim’y* {unitless) (ng/m’) (mg/m®) (unitlcss)
Velatile Organic Compounds
Benzene 114 L.DE-04 1.2E02 5.4E-06 7 8E-0& 4.2E-11 6.3E-D5 30E-02 2.1E-D&
Toluene 41 L.OE-04 4,1E03 1.9E-06 — — 2.3E05 5.08H0 4.5E-09
Ethylbenzene 291 1.0E-04 8.9E-02 4.2E-05 2 5E-D6 1.0E-10 4.9E-D4 1,DE+0D 4 9E-07
Xylenes, total 915 9.3E-05 8.5E-02 4,0E-05 — - 4.6E-04 LDE-G1 4.6E-06
Cumene 43 1.2E-04 5.1E=03 2.4B-06 —_ —_ 2.88-03 4,0B-01 6.9E-D8
1,2,4-Trimethhylhenzerne 241 T.7E-05 6.5E02 3.1E-05 — - 1.6E-04 T.0E-03 5.1E-D5
1,3.5-’I‘ri.mal.hxlbenzenc 593 9.7E-05 5. 76402 2.7E-05 — — 3. 1E-0d 6.0E-63 $.2E-05
Semivolatile Organic Compounds
Nashthal — _ - — — — - __ .

2af2 Sheolz 25-R-HI Calos - Trsepasser05 1515, 36

1:59 PM on 7/9/2013
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2:00 PM on 7/9/2015

Table

3-2

Calculation of Risks and Hazard Indices for On-Site Construction Worker

Risk Assessment Report
Former Top's Biner Property
FJohnstown City, Pennsyviania
Ingestion of Soil
Cal of Risk Calculativn of Hazard Index
TFize (€)= 4BIE-09 _ kglkcg-day IF. ()= 281506 kg/kg-day
Consti [C Abserption
Source Exposare Point | Adjostment Oral Cancer Hazard Index
Coneentration Coacentration Factor for  |Ingestion Intake|Slope Factor for| Risk from  |Ingestion Intake | Oral Reference | from Ingestion
for Sail Transfer Factor for Soil Ingestion (Cancer) Soil Ingestion of Soit| (Noncancer) | Dose for Soil of Seil
Y, TF, EPC, AAFs,. Tings (©) CSF, Rige L (06) RD, i1

{mg/kg) {unitless) (mg/kg) [mg/mg) (mglke-day) | (makeg-day)” (unitless) (mg/ke-day) (mglkg-day) (unitless)
Valatile Organic Compounds
Benzene 5,980 1 §.0E+00 1 2.8E-08 5.5E-02 1.5E-09 1.7B-05 L0E-02 1.7E-03
Toluene 55200 1 53E+01 1 2.5E-07 _ —_ 1.5E-04 B.OE-D1 19E-04
Ethylbenzene 42.600 1 4.3E+01 1 2.0E-07 1L1E-02 2.2E-09 1.2E-D4 1.0E-01 1.2E-D03
Xylenes, Total 164.000 1 1.6EH)2 1 7.EE-D7 —_ - 4.6E-04 4. 0E-01 1.2E-03
Cumens 4.710 1 4. TE+H)0 1 2.2B-0% — —_ 1.3E-05 4,080 33E-05
1,2,4-Trimethylbenzene 58.380 1 5.8EH01 1 2.76-07 u - 1.6E-04 5.0E-02 33R-03
1.3,5-TrimethyTt 37.600 1 3.8E401 1 1.7E-07 — — L1E-04 5.0E-D1 2.1E-04
Semivelatile Organic Compounds
Naphthal 338 1 3.4E+00 1 L.6E-08 1.2E01 1.9E-09 9.5E-06 6.0E-01 1.6E-05

lol6 Sheetz 21-R-HI Calos = Dn-Silo Const Workee_051115.xls
M\Lelhman Bogi - Former Top's DixeriTobles\Risk Calosy




2:00 BM on 792015

Table 8-2
Calculation of Risks and Hazard Indices for On-Site Constraction Worker
Risk Assessment Report
Former Top's Diner Property
Johnstown City, ['ennsyvlania

Drermal Contaet with Soil

Calcalation of Rlsk Calculation of Hazard Index
IF g (€)= 138F-08  kgikg-day IF e (0= 842606 kp/kg-day
tion Hazard Index
Constituent of Concorn Source Exposure Point ::js:sl;pml:nt Dermal Dermal Cancer | Risk from Dermal Dermal from Dermal
Concentration Concentration Factar for Ahsorbed Dose |Slope Factor for| Dermal Contact| Ahsoched Dose | Reference Dose | Contact with
for Soil Transfer Factor for Sail Dermat Contaet (Cancer) Soil with Soil (Noncancer) for Soil Soil
CS.re TF, EPC, AAF jenen E geroes (€) CSFp B deemis £ fernes (AE) RfDp HY terues
(mg/kg) {unitless) (mg/kg) (mg/mg) (mg/kg-day) (mg/kg-day)" {unitless) [mgfkp-day) (mg/kg-day) (unitless)
Yolatile Organic Compounds
5.980 1 6.0E+00 o 0.0E+00 3.5E-02 —_ 0.0E+00 L.OE-02 —_
Tolnene 35.200 1 5.5E+01 i} 0.0E+00 —_ — 0.0E-+00 8.0E-01 —
Httrylbenzene 42,600 1 4.3E+01 0 0.0E+00 1.1B-02 -— 0.0F+00 1.0E-01 —_
X ylenes, Tota) 164.000 1 1.6E+0Z 0 0.CE+0Q - -—_ G.OE+QD 4.0E-01 —
Cuinene 4,716 1 4, TE+00 ] 0.0E+0 - -— 0.OE+00 4.0E-01 —_
1,2.4-Trimethylbenzene 58.380 1 53E+01 ) 0.0E+00 — una 0.0E+D0 5.0E-02 —
1,3,5-Trimethylbenzene 37.600 1 3,8E+01 0 0.0E+00 e - D.0EHID 5,0E-01 —
Semivolatile Organic Compounds
Naphthelene 3.380 1 34E+00 0.13 6.1E-09 12E-01 7.3E-10 3.7E-D6 6.0E-D1 5.2E-06
2ofé Shaatz 21-R-HI Calcs - On-5ite Comst Worker_051115.xls
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Table 8-2
Calculation of Risks and Hazard Indices for On-Site Construction Worker
Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsyvlania

Inhalation of Chemicals Volatilized to Outdoor Air from Soil

Calculation of Risk Calculation of Hazard Index
. Hazard Index
Constitnent of Concern Saurce Adjusted Soil Exposure Risk from Inhal.| Exposure from Inhal, of
Concentrativn Satnration Qutdoor Air | Concentratien | Inhalation Unit | of Chem. Voi. | Concentration Reference Chem. Vol.
for Sail Limit Transfer Factor| Concentration (Canecer) Risk Factor from Soil (Noacancer) | Concentration from Soil
Core Crtag TF pat 4, EC, 1R B phary EC,, BfC Himpn
(pgis) (xg/kg) (kg/m’) {ug/m’) (kg/m’) {pgim’y’ (mitloay) {up/m’) (mg/m") {unitless)
Volatile Organie Compounds
Benzene 5980 1.8E+)6 6.5E-03 4.1E+01 1L3E-02 7.8E-06 1.OE-07 9.4E-01 8.0E-02 1.2B-02
Toluene 55200 8.3EH)S 5,7E-03 11E+02 1.0E-01 —_ -— 7.1E+00 5.0E+HDO 14E03
Ethylbenzene 42600 4.6F+05 4.3E-03 1.BE+02 6.0E-02 - 2.5B-06 LSE-O7 4,2E+00 9,0E+D0 4,6E-04
Kylenes, Total 154000 4.3E+05 4.2E-05 6.8E-+02 2.2E-01 - — 1.6E+01 4.0E-01 3.9E-02
Cnmene 4710 22B4+05 4.0E-03 18E+01 6.1E-03 -— —_— 43E-01 4.0E-01 1.1E-C3
1,2,4-Trimethylbenzene 58380 2.1EH)5 3 1E-03 1.8B+02 5.5E-02 o — 4. 1R+00 7.0E-02 5.9E-02
1!3=5-Tﬁmeﬂ|xl'benm 37600 L3EHDS 3.7E-03 145102 4,5E-02 — — 3.2E+00 1.0E-02 3.2E-01
Semivolatite Organic Compounds
Naphthalene - - — u— i — - el e e

Note: EPC, caloulated using minimum of CA ;e 0 € -

Sheotz 21-R-H] Cales - On-Siis Const Warker 051115.x1s
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2:00 FM on 7/9/2015

‘Table 8-2

Caleulation of Risks and Hazard Indices for On-Site Construction Worker
Risk Assessment Report
Former Top's Diner Property
Johnstown City, Peansyvlania

Inkalntion of Particulates Emitted to Qutdoar Air from Seil

Caleulation of Risk Calcutation of Hezard Index
Comfituent of Coneern Spurce Exposure Risk from Inhol.|  Exposure g::;i::;ji’;
Conceatration Outdoor Air | Concentration | Inholation Unit| of Part. Em. | Concentration Reference Part. Em. from
for Boil Transfer Factor| Concentration (Cancer) Risk Factor from Sail (N ) | C atipn Soil
C,. TR gpare c4d, EC, IUR R innetp EC,. RfC, HI juporp
(ngfig) (lgim’) (ug/m) (pgrm’) g’y {unitless (ug/m’) (mg/m") {unitless)
Volatile Organic Compounds
Benzene mes — — —_ e -— v - -—
Toloene — — - — — — — -— —
Ethylbenzens - — — - - -— —_ - —
Xylenes, Tatal — - — - — — — - —
Cumene L - w— - - — - — -—
1,2, 4-Trimethylbenzene - m—— — - -— —_ — -— —
1.3,5-Trimethylbenzene — - ot o — = — - -
Semivelatile Organic
Naphthelene 3372 1,0E-10 3.4E-07 1.1E-10 3.4E-05 3.7B-13 7.7E-09 3.0E-03 2,6E-0%
dof6 Shestz 21-R-HI Calea ~ Ou-Site Coust Worker 051115.xk
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Table 8-2
Calculation of Risks and Hazard Indices for On-Site Coastruction Worker

Risk Assezsment Report
Former Top's Diner Property
Johnstewn City, Peansyvlania
Dermal Contact with Groundwater
Calculation of Risk Calculation of Hazard Endex
. IF . (€)= 5.70E-t5 L-hricm-kg-day | {F s .. (B€)= 3.47E-02 L-hricm-kg-day
Adjusted
Consti £C Source Exposure Point Exposure Point Blsk from Dermal Hazard Index
Concentration Corcenteation Concentration Dermal Dermal Cancer | Dermal Contact Dermazt Reference Dogse | from Dermal
for far Solubility in for Permeability | Absorbed Dose |Slape Factor for with Absorbed Dese for Contact with
Groundwater | Transfer Factor| Groundwater ‘Water Groundwater Coastant {Cancer) Groundwaler | Groundwater (N ) Groundwats Groundwater
W IF, EPC, 3 EPCpuy PC pre— ] CSFp [ e It (0€) BfD» J 1 -
(mp/L) {unitless) [mg/L) (mp/L} {mg/L) {em/hr) (mg/kg-dey) {mghg-day)™ (unitlest) (mg/kp-day) (mp/kg-day) (unitless)
Volatile Organic Compounds
Benzene 0.114 1 LIEG1 1.BE+D3 L.1E-01 15E-02 9.6E-08 5.35E-02 5.3E-09 59E-05 1.0E-02 5.9E-03
Toluene 0.041 1 4,1B02 5.3E-+02 4.1E-02 3,1E-02 7.3E-0B _ — 4.4E-D5 8.0E-01 5.3E-05
Ethylbenzene 0.891 1 B.9E01 L6E+02 8,9E-01 47E-02 2.4E-06 11E-02 2.6B-08 1.5E-03 1.DE=01 1.5E-02
Xylenes, Total 0.915 1 9,2E-01 1.EE+02 9.2E-01 47E-02 2.5E-06 —_ - 1.5E-03 4.0E-01 3.7E-D3
Cumene 0,043 1 4.3E-02 5.0B-+01 43E-02 7.9E-02 1.9E-07 —_ - 12E-04 4.0E-D1 2.9E-04
1,2,4-Trimethylbenzene 0.841 1 8.4E-D1 5.8B+01 8.4E-01 7.6B-02 3.6E-D6 — - 22E-03 5.0E=02 4.4E-02
l,3,5-’1‘rimethxlbenzene 0.593 1 5,9E-01 4,98+01 5.9E-01 5.8E-02 2.0B-D6 n— -— 1.2E-03 5.0B-D1 2.4E-03
Semivolatile Organic Compounds
Naghlha]enn 0.368 1 3.7E-01 J.0EHI 3.7E-01 4.7E-02 S.9B-07 L2E-0) 1.2E-07 5.0E-04 6.0E-01 1.0E-03
126
2:00 PM on 7RV2015 sal§ Shoetz 21-R-HI Coles ~On-Site Const Wark 21_D51115.x1s
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2:00 PM on 7/9/2015

Table 8-2
Calculation of Risks and Hazard Indices for On-Site Construction Worker
Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsyviania

Inhalation of Chemicals Volatilized to Outdoor Air from Exposed Groundwater

Caleulation of Risk Calenlation of Hazard Index
Hazard Index
: Source Risk from Inhal, from Inhal, of
Constituent of Concern Cancentration Exposure of Chem. Vol Exposure Chem. Yol
for Outdopr Air | Ceocentration | Inhalation Unit from Conceniration | Reference fram
Groundwater | Transfer Factor| Coneentration {Cancer) Risk Factor Groundwater | (Noneancer) | Concentration | Groundwater
Co TF, CA, EC. [{2 R poratr EC e RfC; HI inttr
(pg/) {Lim") {ngm’) (ngm’) (ngfm’y* {unitleas) (hgim’) (mgfm’) {unitless)
Volatile Organic Compounds
Benzene 114 55E-01 6.38+01 4.1E-03 7.BE-05 3.2E-08 2.9B-D1 §.0E-02 3.6E-03
Toluene 41 5.1E-01 2.1E+01 1.4B-03 - — 9.6B-02 5.0B+00 1.9E-05
Ethylbenzene 891 4 3E-01 4.3E+02 2.BE-02 2.5E-06 6.9E-08 19E+00 9.0EH)0 2.2E-04
Xylenes, Total 915 4.3E-01 43E+HR 2.8B-02 -— - 2.0E+00 4.0E-01 5.0E-03
Cumene 43 45E-01 1.9E+01 13E05 — —— 8.8B-02 4.0E-01 2.2E-04
1,2, 4-Trimethylbenzene 841 4.5L-01 3.8EH2 25802 —_ = 1.7E+00 7.0E-02 2.5E02
1,3, 5-Trimethylb 593 4.5E-01 2.7E+02 1.7E-02 == - 1.2E+00 1.08-02 1.2E-D1
Semivolatile Organic Compounds
INnghthalene — — - - - - — — =

Gof6 Shaetz 2 1-R-HS Coloa - On-8ite Canst Worler_051115.xd¢
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Table 8-3
Calcnlation of Risks and Hazard Indices for On-Site Utility Worker
Risk Assessment Report

Former Top's Diner Property
Jobnstown City, Pennsylvania

Ingestion of Soil
Calculation of Risk Calenlation of Hazard Index
IF s (B) = 4.61E-09  kg/kp-day IF e, (M} = 1.29E-08  Lg'kg-day
. Absorption
S LD Source Exposure Point | Adjustment Oral Cancer Hazard Index
Concentration Concentration Factor for  |Iugestion Intake | Slopc Factor for Risk from  |Ingestion Intake| Oral Reference | from Ingestion
for Soil Transfer Factor for Seil Inpestion (Cancer) Soil Ingestion of Seil| (Noncancer) Dose for Soil of Soil
CS,. TF, EPC, AAF 1y, I © CSFg Roings T ey (08 B, HI gy
(mg/ks) (unitless) (mg/kg) (mg/mg} (mgkg-day) | (me/kg-day)’ (unitiess) (mg/kg-day) | (mp/kg-day) (npitless)
'Volatile Organic Compounds
. |Benzens 0.400 1 4.0E-1 1 1.8E-09 $.5B-02 1.0E-10 5.2E-09 4.0E-03 1.3E-06
Taluene 0.960 1 9.6E-01 1 4,4B-09 = - L.2E-0D8 8.0E-02 1.5E-07
Athylbenzene — — — -— — — -— — = —
Xylenes, Total 1.780 1 18E+00 1 8.2E-09 — - 2.3E-08 2.0B-01 1.1E-07
Cumene —_ -— -— s - - —_ - - —
1,2, 4-Trimethylbenzene 0.908 1 2.1E-01 1 42E-09 an - 1.2E-08 5.4B-02 2.3E07
1,3,5-Trimethylbenzene — — -- — - ot o n — .
Semivolatile Organic Compounds
Na[“‘ I 1.330 1 1.3E+00 1 6.1E-09 1.2E01 7.4B-10 1.7E-08 2.0E-02 8.6E-07
1:57 FM on #/5/2015 Tofs Sheetz 21 B-HI Celes - On-Sile Utility Worker_050415.xls
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Table 8-3
Calculation of Risks and Hazard Indices for On-Stte Utility Worker
Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania

Dermal Contsct with Soil
Calculation of Risk Calculation of Hazard Index
I e (= D23E-09 _ kgflgdny TFiwme (A0) = 2.55E-08 _ kg/kg-day
. Ahsorption Hazard Index
Constityent of Concern Source Exposure Point Adjunpment Dermal Dermal Cancer Risk from Dermal Dermal fro:lr]‘;ermal
Concentration Concentration Factor for Absorbed Dose |Slope Factor for | Dermal Contact| Absorbed Dose | Reference Dose | Contact with
for Seil Transfer Factor for Soil Dermal Contact (Cancer) Soil with Soil (Noncaneer) for Soil Soil
[ o . TF, EPC, AAF gy F— CSFp J - I jopins (DE) BDp HI perns
(mg/ke) (unitiess) (me/ke) (mg/mg) (mg/kg-day) | (mgfigduy)” | (mitless) (mg/kg-day) | (mp/ke-day) (umitless)
Volatile Organic Compounds )
Benzene 0.400 1 4.0E-01 o C.OE+00 5.5E-02 — 0.0E+00 4.0E-03 -—
Toluene 0.960 1 9.6E-01 1] 0.0E+00 -— — 0.0E+00 8.0E-02 -—
Ethylbenzene — £ - — — — — — -
Xylenes, Tetal 1.780 1 1.8E:-00 D.OBHO0 - {LOE+0D 2.0E-01 —_
Cumene — — — —— —_ — — —— -
1,2 4-Trimethytbenzene 0.908 1 9.1E-01 0 0.0E+00 -— —_ 0.0E+H0D 5.0E-02 —
1,3 5-Trimethylbenzene — — — -— — — ~— — — —
Semivolatile Organic Compaands
Naphthalene 1.330 1 1.33 0.13 1.6E-09 1.2E-01 1.5E-10 4.5E-09 2.0B-02 2.2B-07
1:57 FM o T/5/2015 2ots Sheetz 21 R Calcs - On-Sife Utility Worker_050415.x1s
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Table 8-3
Calculation of Risks and Hazard Indices for On-Site Utility Worker
Risk Assessment Report
Former Top's Diner Praperty
Jobnstown City, Pennsylvania

Inhalation of Chemicals Volatilized to Outdoor Air from Soil

Calculation of Risk Calculation of Hazard Index
) Hazard Index
Lamshvent of Coneern Seurce Adjusted Soil . Exposure Risk from Inhal.| Expesure from Inhal. of
Concentration Saturation Outdoor Air | Concentration | Inhalation Unit | of Chem. Vol. | Concentration Reference  [Chem. Vol. from
for Seil Limit Transfer Factor| Concentration (Cancer) Risk Factor from Soll (Noncancer) | Concentration Seil
Co Conbrdt TF gt Cd, EC, Pl ] J . EC,. RfC; HF; gotr
(ug/lg) (ug/kg) (g/m’) (ug/m’) (agm’) (ug/’y! (unitless) (ug/m’) (mg/m’) (unitless)
Volatile Organic Compounds
Benzene 5980 1.8E+06 4.0E-05 3.6E01 1.2E-04 78E-06 2 1E-10 3.3E-04 3.0E-02 1.IE-05
Toluene 55200 8.38+03 6.0E-05 3.3EHD 1.1E-03 — —_ 3,0E-03 5.0B+00 606807
Ethylbznzene 42600 4.6E+05 6.0E-05 2.5E+00 8.3E-04 2 5E-06 2,1E-09 2.3E-03 LOE+DO 23H-06
Xylenes, Total 164000 4.3E+05 6.0E-05 0.BEHOD 32803 — -— 8.9E-03 1.0E-01L 8 0E-05
Cumene 4710 2.2B+05 6.0B-05 2,8E-01 9.1E-05 — —— 2. 6B-04 40E-01 6.4E-07
1,2,4-Trimethylbenzene 58380 2 1B+05 6.0E-05 3.5E-H0 1,1E-03 — - 32EB-03 7.0E-03 4.5B-04
1,3,5-Trimethylbenzene 37600 1.8E+05 6.0B-05 2.2E+00 7.3E-04 — — 2.0E-03 6.0E-03 3.4E-04
Semivolatile Organic Compounids '
[ Naphthalene = = -— - ot — — = — ==
Note: EPC, calculated using minimum of €A g, 0T C ry oy
1:57 BM on 7/9/2015 3of5 Sheetz 21 R-HI Cales - On-Site Viility Worker_050415.715
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Tahle 8-3

Calculation of Risics and Hazard Indices for On-Site Utility Worker
Risk Assessment Report
Former Top's Diner Property
Johnstovwn City, Fennsylyania

Inhalation of Particulates Emitted to Ountdoor Air from Seil

Calculation of Risk Calculation of Hazard Index
. Hazard Index
Constitnent of Concern Sonrce Exposure Risk from Inhal| Exposure from Inhal of
Concentration Outdoor Air | Concentration | Inhalation Unit | of Part. Em. Concentration Reference Part. Em. from
for Soil Transfer Factor| Concegtration (Cancer) Risk Factor from Soil (Noncancer) | Concentration Soil
Cone IF coprt Cd, EC, IR R tmbatp EC,. RfC, HI ey
(ng/kg) (kg/m?) {ug/m’) (ug/m’) {ngm™y* (unitiess) (ug/m’) (mg/m’) (unitless)
Volatile Organic Compounds
Benzens == —_ — — — —_ e
Toluene — — - - - - -— -—
Ethylbenzene il = —_ — — — _ —
Xylenes, Total -— = — — - - — -—
Cuimnene -— - — — —_ — -— —
1,2 4-Trimethylberzene —a - — -— - £ -
1,3,5-Trimethylbenzene - — e — - - — —_ —
Semivolatile Organic Compoundy
[Naphthalene 1330 1.0E-10 1.3B.07 4.3E-11 3.4B-05 1.5E-15 1.2E-10 3.0E-03 4.0B-11
1,57 PM on 7/5/2015 4of S Shectz 21 R-HI Cales - On-Site Utitity Workes, 850415, is
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Tahle 8-3

Calculation of Rislcs and Hazard Indices for On-Site Utility Worker
Risk Assessment Report
Former Top's Diner Property
Johnstowa City, Fennsylvania

Inhalation of Chemicals Yolatilized fo Ontdeor Alr from Uncxposed Groundwater

Calculation of Risk Caleulation of Hazard Index
st t of Cancern Source Risk from Inhal, Hazard Index
Concentration Exposure of Chem. Vol. Exposure from Inhal, of
for Ontdoor Air | Concentration | Inhalation Unit from Concentration Reference  |Chemt. Vol from
Groundwater |Transfer Factor| Concentration (Cancer) Risk Factor Groundwater (Noncancer) | Concentration | Groundwater
cm: TFu c4 T EC: IUR R Badral-s Ecm.' Rfcr H[irlml-r
(ug/L) (L/m") (ug/m’) {ug/m’) (ngm’y’ {unitless) (ng/m’y {mg/m*) (unitless)
Volafile Organic Compounds
Benzene il4 8.4E-02 9.5E+0D 3.1E-03 7.BE-D6 2.4E-08 B.7E-03 3.0E-02 2.9E-04
Toluene 41 8.7E-02 3.6B+00 1.2E-03 - — 3.3E-03 5.0B+00 6.5E-07
Ethylbenzene 891 ©.1E.02 B.1E+01 26802 2.5E-06 6.6E-08 TABR-D2 1.0E+00 7A4E-D5
Xylenes, Total 915 T.4E-02 6.8E-+01 22E-02 - - 6.2E-02 1.0DE-01 6.21E-04
Cumens 43 12E-01 5.6E+400 1.6E-03 — — 4.6B-03 4.0B-01 1.1E-05
1,2 4-Trimethylbenzene 841 6.3E-02 5.3E+H01 1L.7E02 - 4.9E-02 7.0E-03 7.0B-03
1.3,5-Tomethylbenzene 593 8.9E-02 5.3E+01 1.7E02 -- — 4.8B-02 6.08-03 8.0E-03
Semivolatile Organic Compounds
Naphthalene — — —_ =— — —- -— == fd
1:57 P vn 7/9/2015 Eof5 Sheetz 21 R-HI Cales - Oo-Sife Litility Worker_0504135.xls
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Table 8-4
Calculation of Risks and Hazard Indices for Off-Site Construction Worker (Central Ave. ROW)

Risk Asgessment Report
Former Top's Diner Praperty
Johnstawn City, Pennsyvlania
Ingestion of Soil
Calculstion of Risk ) tun of Hazard Index
7. (€=  4.61E09 ke/lg-day IFype, ()= 2.61E-06 kg/kp-day
- Absorption
Canstituent of Concern Source Exposure Point Adjustl:nent Oral Cancer Hazard Index
Concentration Coacentration Factor for  |Ingestion Intake|Slope Factor for| Riskfrom  |Ingestion Intake| Oral Reference | from Ingestion
for Seil Transfer Factor for Soit Ingestion {Cancer) Soil Ingestion of Soil| (Nomeanecer) Dose for Soil of Seil
CS e TF, EPC, AAF yey Loaps © CSFy Bges T ings (N€) RD 5 Hi g
(mg/kg) {unitless) !mﬂ]_tg? (mg/mg) {mp/kg-day) (mp/kg-day)™” (unitless) (mgfkg-day) (mp/kg-tay) {unitless)
Veolatile Organic Compounds
|Benzene 04 1 4,0E-01 1 L8E-09 5.5E-D2 1.0E-10 1. 1E=08 1.OE-G2 1.1E-04
Toluene 0.9 1 9.6E-01 3 44E-09 —_ —_ 2.7B-06 8.0E01 3.4E-D6
Ethylbenzene 15.3 1 15E+H01 13 7.1E-08 1.1E-0Z 7.BE-10 4.3E-05 1,0E-01 4,3E-04
| Xylene:, Total 6.66 1 6,7E+00 1 3.1E-08 —_ - 19E-D5 4.0E-61° 4.7B-05
Cumene 2.36 1 2.4E+00 1 LIE-08 — — 6.6E-06 -4.0E-Q1 1.7E-05
1,2,4-Trimethylbenzcne 4.19 1 4.2E100 1 1.9E-08 — —_ 1.2B-05 5.GE-02 24804
1,3,5-Trimethylbenzene 443 1 4.4E+00 1 2 0E-D8 —un e 1.2E-05 5.0E-01 2.5E-05
Semivolatile Organic Compounds
anEthu[ene 123 1 1.2EH)1 1 5.7E-08 1.2E-01 6.8E-D9 3.5E05 6.0E-01 5.BE-05
7IE8
1:58 PM ot 7912015 1of5 Shoatz 21-R~HI Cales - OF-Site Const Work2r_06251518
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Table 8-4
Calculation of Risks and Hazard Indices for Off-Site Construction Worker (Central Ave. ROW)
Riask Assessment Report
Former Top's Diner Property
Johnstown City, Pennsyvisnia

Dermal Contact with Soil

Caleulation of Risk Calculation of Hazard Index
IF gy (€)= 1.38E-08  kgikg-day IF g, (06)=  8.42E-06  kg/kg-day
- i rd Index
Zolilazpl o” Canearn Source Exposure Polnt ::is::tl:l:::.t Dermal Dermai Cencer |  Risk from Dermal Dermal lr{:::x I)e[:mal
Concentration Concentration Factor for | Absorbed Dose |{Siope Factor for| Dermal Contaci | Absorbed Dose | Reference Dose | Contact with
for Soil ‘Transfer Factor for Sail Dermal Contact (Cancer) Soll with Spil (Noneancer) for Soil Soil
CS o TF, EPC, AAL gorns F e s (€} CSFy B prms T eres (0E) RDp HY yorms
(mg/kg) (unitless) {mg/kg) (mg/mg) (mg/kg-day) (mg/kg-day)” (unitiess) (mg/kp-day) | (mpke-dsy) (unitless)
Velatile Organic Compounds
Benzene 0.4 1 4.0B-01 0 0.DE+00 5.5E-02 — 0.0E+00 1.0E-02 —
Tolosne 0.6 1 8.6E-01 o 0.DE+DG —_— —_- 0.0E+0D 8.0E-D1 —_
Ethylbenzene 153 1 15E+0L [} 0.0E+00 LIE-02 — DOE+00 LOE-D1 —
| Xylenes, Total 6.66 1 6,7E+00 4] 0.0B+00 - —— D.0E+00 4.0E-01 -—
Cumene 236 1 2.4B+00 1] 0.0B+00 — — D.OE+O0 4.0E-01 -
1,2,4-Trimethylbsnzene 4.19 1 4 2E+00 0 0.0E+00 — — D.OE+0D 5.0E-02 -—
1.3,5-Trimethylbenzene 443 1 4.4E+00 [} 0.0E-+00 — - 0.0E+00 5.0E-01 -
Semivelatile Orgsnic Compounds
|Naphthalene 123 1 1.2E+01 0,13 2.28-08 L.2ZE-01 2,TE-0% 1.3E-05 G.0E-01 2.2B-D5
1:58 BM on 7/9/2015 20I5 Sheetz 21-7 -1 Cales - OE-8ite Const Workor_DG2S 15l
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1;5E PM on 7/0/2015

Table 8-4
Caleolation of Risks and Hazard Indices for Off-Site Construction Worker (Central Ave. ROW)
Risk Assessment Repori
Former Top's Diner Property
Jobnstown City, Pennsyvlania

Inhslation of Chemicals Voistilized to Qutdoor Alr from Soil

Calenlation of Risk Calculation of Hazard Index
Constituept pf Cencern . Hazard Index
Source Adjusted Soil Exposure Risk from Inhal.| Expesure from Inhal. of
Concentration Saturation Outdoor Ajir | Coneentration | Inhalation Unit | of Chem. Vol. | Coacentration Reference Chem. Vol
for Soil Limit Transfer Factor| Concentration {Cancer) Risk Factor from So#l (Noncancer) | Conceniration from Soil
Co Cruta) p & g— Cc4d, EC, IR Rinbatrw EC,. RfC, HY i pur
{ug/kg) (ugkg) | (keim)) {ug/m’) (pg/m’) {afm’y” (unitless) (hg/m’) (mg/m*) {unitless)
'Volatile Organic Compounds
Benzene 400 1.8EHS 3.6E-D3 1.4E+00 4.7E-D4 7.8E-D6 3.7E-09 33B-02 8.0E-02 4.1E-04
Toluene 960 B3E105 3.4E-D3 3.2EH)0 1.1E-03 -— - 7AE-0L 5.0BE+00 1.5E-05
Ethylbenzene 15300 4.6EH03 2.5E-D3 3.8EH1 13E-02 2.3E-06 32E-08 2.9E-01 9.0E+10 9.9E-05
Xylenes, Total 6660 4.3EH05 2.5E-03 1.7E+31 54E-03 — — 3.8E-01 4.0E-D1 0.4E-D4
Cumene 2360 223EH0S 24E-D3 5.6EH0 1.8E-03 — —_ 1.3E-01 4,0E-01 3.2E04
1,2,4-Trimethylbenzeng 4150 2.1E+05 1.8E-D3 7,7E+00 2.5E-03 — — 1L.BE-01 7.0E02 2.5E-03
1,3,5-Trimetirylbenzene 4430 1.8E+05 2.2E-03 9.7E+00 3.2E-03 — —_ 2.2E-01 1L.OE-02 2,2E-02
ISmivo]atile Organic Compounds
[Naphthalene — — - o = - — — — —
Note: FPC, caloulated using minimum of C4 . 98 C oy
2.6
Jors Sheotz 21-B-H1 Cales - Off-Sil: Const Worker_062515xls
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Table 8-4

Caleulation of Risks and Hazard Indices for Off-Site Construction Worker (Central Ave. ROW)
Risk Assessment Report
Former Top's Diner Property
Johnstown Clity, Pennsyvlunia

Inhalation of Particul Emitted to Outd

Air from Seil

Calculation of Risk Calculation of Hazard Index
. Hazard Index
Lonsilusnlol Convers Source Exposure Risk from Inhal| Exposure from Inhal. of
Concentration Dutdoor Air | Concentration | Inhalation Unit | of Part. Em. | Concentration Reference Part. Em. from
for Soil Transfer Factor]| Concentration {Cancer) Risk Factor from Ssil Moncancer) | Concentration Soll
C.. TF wpent c4, EC, TR By EC,, RfC, Hl ity
(ughg) (kg/m’) (pgfm’) (ngim’) (pgm’y” {aniticss) (ag/m’) (mg/m’) {unitless)
Valatile Organic Compounds
Benzena - — —_ - -—_— n — - —
Toluene —_ = - — — - — —_ -
Ethylbenzene — - — —_ — — . — -—
Xylenes, Toial —_ - — - — - -— - —
Cumene - —_— —_ e _— . e — -—
1,2.4-Trimethylbenzene - — — - —_ - — — —
1,3,5-Trimethylbenzans — — - — — — — — .
Semivolatile Organic Compounds
[Naphthalene 12300 1.0E-10 1.2E-06 4,0E-10 3.4E-05 1.4E-14 2.8E-08 3.0E-03 9 4E-0%
9.4E-05
4of5 Sheetz 21-RrHI Coles - DI-Sits Const Warker_062513.xly
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1:58 PM on 70/2015

Table 8-4

Caleulation of Risks and Hazard Indices for Off-Site Construction Worker {Ceniral Ave. ROW)
Risk Axsessment Report
Former Top's Diner Property
Johnstewn City, Peonsyvlania

Inhalation of Chemicala Volstilized to Qutdoor Air from Unexposed Groundwater

Calculation of Risk Calculation of Hazard Index
Hazard Index
. e Rislc from Inhal, al. of
Constitvent of Concern Onns;:':mu:rntinn Expasure of Chem. Vel Exposure rrl;'l:l::]i:hanf’
for Outdoor Air | Concentration | Inhalotien Unit from Codcentration Reference from
Groundwater [Transfer Factor| Concentration (Cancer) Risk Factor | Groundwater | (Noncnmcer) | Concentration | Groundwster
Cre TF, A, EC, R R inhatv EC,, RfC; HI iapary
(pg/Ly (Lim’) {ng/m’) (vg/m’) (ug’y* (unitless) {pg/m’) (mg/m’) {unitless)
Volatile Organic Compounds
Benzene 418 93E03 3.9E+00 2.5E-04 7.8E-06 2.0E-09 LBE-G2 3.0B-02 22604
Toluene 157 9.7E-03 1.5E+00 9.8E-05 - -— 6.9E-03 5.0E-00 1.4E-06
Ethylbenzens 1480 10E-02 L5SE+01 ©9.8E-04 2.5E-06 2AE-09 6.8K-02 5.0B+00 7.6E-06
Xylenes, Tatal 2450 3.2E-03 2.0E+01 1L3E-03 - —— 9.2E-02 4.0E-01 23E-04
Cumene 217 13E-02 2.8E+00 1.8E-04 — - 13E-02 4.0E-01 3.2E-05
1,2,4-Trimethylbenzene 2220 TOE-O3 1.6E+01 1.0E-03 —_ - 7.1E-02 TLOE02 1.0E-03
1,3,5-Trimethylb 290 5 9E-03 9, 8E+00 6 4E-G4 — — 4.5B-02 1.0E-02 4.5E-03
Semivolatile Organic Compounds
Naphthalene — -— == - —_ - - —_ —
Sof3 Sheetz 21-R-HI Calcs - DFf-Silo Const Worker_{62515,xla
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Table 85
Calculation of Risks and Hazard Indices for Off-Site Utility Worker {Central Ave. ROW)
Riak Assessment Report
Former Top's Diner Property
Jebnstown City, Pennsylyania

Ingestion of Soil
Calculation of Risk Caleulation of Hazard Index
TFpes (@)= 4.61E-09 ke/kg-day TP gy (a8) = 1.29E08 kg/lcg-day
- Absorption
Constituent of Concern Source Exposnre Paint Adju:zn:nt Oral Cancer Hazard Index
Concentration Concentration Factor for  |Ingestion Intake|Slope Factor for] Riskfrom  |Ingestion Infake| Oral Reference | from Ingestion
for Seil Transfer Factor for Soil Ingestion (Cancer) Soil Ingestion of Soil | (N ) Dage for Soil of Soil
€S o TF, EPC, AAF s T () CS5F, Ripos Fips (B5) R, HI,,.

(me/kg) {unitless) (eng/kg) (mg/mg) (mg/kg-day) (mg/kg-day)" (unitless) (ng/kg-day) (mg/kg-day) (unitless)
Volatile Organic Compounds
B 0.4 1 4.0E-01 1 1.8E-0% 5.5E-02 1.0E-10 5.26-05 4.0B-03 1.3E-06
Tolucne .96 1 B.6E-01 1 4 4E-09 - - 1.2E-08 B.0E-02 [.5E07
Ethylbenzene 153 1 1.5E+01 1 7.1E-08 11B.02 7.8B-10 2.0E-07 1.0E-01 20E-06
Xylenes, Total 6.66 1 6.7E+00 1 3.1E-08 - — 8,6E-08 2.0E-01 4 3E-07
Cumene 236 1 2.4EH0 1 1.1E-08 —_ e 3.0E-D8 [.0E0L 3.0E-07
1,2 4-Trimethylbenzens 4,19 1 4,26+H00 1 1.9E-08 o - 5.4E-D8 5.0E-02 [.1E-06
1,3,5-Trimethylbenzens 443 1 4.4E+H00 1 2.0B-08 = — 5.7E-08 1.0E-02 5.7E-06
Semivolatile Organic Compounds ’
Naphihalene 12.3 1 1.2E+01 1 5.7E-08 1.ZEQ1 6.8E-09 1.6E-07 2.0E-D2 7.5E-06

1:56 PM on 7972015 1of6 Sheetz 21 R+ Cales - DEF-Site Uilily Worker_062515.41s
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Table 8-5
Calculation of Risks and Hazard Indices for Off-Site Utility Worker (Central Ave. ROW)

Rislc Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania
Dermal Contnct with Soil
Calcolation of Risk Caleulation of Hazard Index
IF joue (€=  9.23E-09  lLkp-day IF pores ()= 258E-08  kplkg-day
. Absorption
S il st of Seia, Source Exposure Pont Adjns:ncnt Derpoal Dermal Coancer Risk from Dermal Dermal ];[mm:lrl‘:::;:lx
Contentegtion Concentration Factor for | Absorhed Dase | Slope Factor for| Dermal Contact| Absorbed Dose | Reference Dose | Contact with
for Soil Transfer Factor for Soil Dermal Contaet (Cancar) Soil with Saoil (Noncancer) for Sail Seil
S TF, EPC, AAF fonys Licme (8) CSFp B i ) —r B, 1 -

(mg/kg) (unitless) (mgflcg) (mgmg) | (weigrday) | (mgfkgday)’ |  (unitloss) | (upfhpduy) | (mekgday) | (unitless)
Volatile Organic Corapounds ’
Benzene 04 1 4.0B-01 0 0.0E+00 5,5E~02 —_ 0.0E+H10 4.0E-03 -—
Toluene 0.96 1 9.6E-01 0 D.0EHI0 — - 0,0EH0 8.0E-02 -
Ethylbenzene 153 1 1.5E+01 0 0.0E+00 1L1E92 ane 0.0E+00 1.0B-01 ——
Xylenes, Total 6.66 1 6.7E+00 o 0.0E+0 a- — 0.0E+10 2.0B-01 -
Cumene 236 1 2AE+00 0 0.0E+00 - - 0.08+00 1OE-31 —
1,2,4-Trimethylbenzens 4,19 1 4.2E+00 0 0.0E+00 — — 0.0E+00 5.0B-02 -
1,3,5-Trimethylbenzene 443 1 4 4EAH0D 0 0.0EH0 -— el 0.0E+00 1.0E-02 —
Semivolatile Organic Compounds
Naphthal 12.3 1 [ 2E+D1 0.13 1.5E-08 1.2E-01 I.BE-09 4.1E-D8 2.0E-02 2.1E-06

1:56 PM an 712015 2qal6 Sheetz 21 B-HI Cnlos - Off-Site Utility ¥/arker_062515.xl8
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Table 8-5
Caiculation of Risks and Hazard Indices for Off-Site Utility Worker (Central Ave, ROW)
Risk Assessment Report
Former Top's Dimer Property
Johnstown City, Pennsylvania

Inhalation of Chemicals Volatilized to Qutdoor Air from Soil

Calenlation of Risk Calculation of Hazard Index
. Hazard Index
Coustitnent of Concern Source Adjusted Sail Exposure Risk from Inhal.|  Exposure From Dakal, of
Cancentration Saturation Outdoar Air | Concentration | Inbalation Unit { of Chem, Vel. | Concentration Reference Chem. Yol
for Soil Limit Transfer Factor| Concentration {Cancer) Risk Pactor from Soil N ) | C ation from Soil
Core C satu TF eyot CA . EC, TUR LITE EC, RfC; B tiatn
(up/ks) (uglicg) g/} (og/nt’) (ug/n’) (ugim®)”? (umitloss) (ug/m”) {mg/m’}y (umitiess)
Volatile Orgonic Compounds
Benzene 400 1.8E+06 3.1E-05 1.2E-02 4.15-06 1.8B06 3.2E-11 L.1E-05 I.0E-02 3. BE-07
Toluene 960 3.3E+05 3.1E-05 3.0B-02 9.8E-06 - —_ 2,7E-08 5.0E+00 5.5E-05
Ethylbenzene 15300 4. 6E+H)5 3.1E-05 4.8E-01 L.GE-04 2.5B-06 3.9E-10 4 4E-04 1.0EH0 4AE-07
Kylenes, Total G660 43EH05 31E-05 2.1E=01 6.8E-05 -— - [.9E-04 1.0E-01 1.9E-06
Cumene 2360 22E+05 3,1E-05 7A4E-02 2 4E-D5 - - 6.7E-05 4.0E-01 1.7E-07
1,2 A-Trimethylbenzens ) 4190 2.1E+H05 3.1E-05 1.3E91 4.3E-05 - — 1.2E-04 7.0E-03 1.7E-03
1,3,5-Trimethylbenzene 4430 1.BEH)S 3.1E-05 14E01 4,5E-05 - - 1.3E-04 6.0E-03 2.1E-03
Semivolatile Organic Compounds
Naphthialene - — - - — = ~ - e -
Note: EPC, calculated vsing minimum of Cd . or C oo
1:56 PM on 7/9/2015 3of6 Sheztz 21 R-HI Calos - Dif-Site Utlitr Werker_062515.-1s
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Table 8-5

Caleulation of Risks and Hazard Indices for Off-Site Utility Worker (Cenfral Ave. ROW)
Risk Assesgment Report
Former Top's Diner Property
Johnstown City, Pennsylvania

Inhalation of Particulates Emitted to Ontdoor Air from Seil

Calculation of Risk Calenlation of Hazard Index
B} ard Index
Furotdimn: wlluneeey, Source Exposure Risk from Inkal| Exposure ::zm Inhal, of
Concentration Qutdoor Air | C i Inhakation Unit| of Part, Em. | Coneentration Refereace Part. Em. from
for Sail Transfer Factor | Coneentration (Cancer) Risk Factor from Soil [os[ )] ation Soil
Coe TF apar CA , EC, IUR B iupinty EC,, RfC, Hl ot
(ghg | () (ag/m) (ug/m’) Caglan’y” (wnitless) (gl (me/us’) (unit]
Yolatile Organic Compounds
Benzene -— - -— -— - - - - —_
‘Toluene -— -— -— -— -— —_ — — —
Ethylbenzene -— —— — -— — — —_ - -
Xylenes, Total - — — - — — - — —
Cumene -— - — -— — - - - -r
1,2,4-Trimethylhenzens — — - - -— - - — -
1,3,5-Trimethylbenzene -— — i — -— — — = -
Semivolatile Organic Compounds
[Naphthalene 12300 1.0E-10 1.2E-06 4.0E-10 3.4E-05 1.4E-14 1.1E-09 3.0E-03 3.7E-10
4of6 Sheslz 21 R-HI Caleg - Off-Site Utility Workes_D62515.x)s
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Table 8-5
Calculation of Risks and Hazard Indices for Off-Site Utility Worker (Central Ave. ROW)

Risk Assessment Report
Former Top's Diner Property
Johmstown City, Pennsylyania
Dermal Contact with Groundwater
Caleulation of Risk Calcalation of Hazard Index
IF gerar (€)= 2.55E-04 L-hricm-kg-day | JF gy (Be)= 7.98E-04 L-hriem-kg-day
Adjusted
Constituent of Conge Source Exposure Point Exposure Point Risk from Dermal Hazard Index
4-onshHIent 0l Loncery Concentrabion Concentration Conrentration Dermal Dermal Cancer | Dermal Contact Dermal Reference Dose | from Dermal
for for Solubility in for Permeability | Absorbed Dose |Slope Factor for with Absorbed Dose for Contact with
Groundwater [Traansfer Factor| Groundwater Water Gr g Constant (Cancer) Groundwater | Gr d ™ 3 Groundwate; Gr d
CH e TF., EPC, § EPC,..5 PC T iorse (€) CSFp J P— I o (0E) RfDp )/ gr——
(mg/L) (onitless) (mg/L} (mg/L) (mg/L) (em/hr) (mg/kg-dny) | {me/kg-dayy’ (unitleas) (mg/kg-lay) | (mg/ke-day) (unifless)
Volatile Organic Compounds
Benzene 0418 1 42E-D1 1.BE+(3 4.2E-r1 1.5E-02 1.BE-08 5.5E-02 D7E-G8 5,0B-06 4.0E-03 L.2E-03
Toluene 0.157 1 1.6E-D1 5.3EH2 1.6B-01 3.1IE-02 1.4E-06 - - 3.0E-06 8.0E-02 4.9E-05
Ethylbenzenc 1.4B0 1 L.SEH)Q L.6EHZ 1.5E-H0 4.7E02 2.0B-05 1.1E-02 2.2E-07 5.6E-05 1.0E-01 5.68-04
Xylenes, Total 2.450 1 2.5E+00 1.83E-+H2 2.5EHID 4.7E42 3.3E-03 — -— 0,2E-05 2.0E-61 46804
Cumene 0.217 1 2.2E-01 5.0B+01 2.2E-01 7.5e-02 4.9E-06 — - LAE-05 10E-01 1.4E-04
1,2, 4-Trimethyibenzens 2220 1 2,2E+H)0 5.6EH1 2.2EH0 7.6E-02 4.8E-05 —- —_ 1.36-04 5.0B-02 2.78-03
1,3,5-Trimethylbenzene 0.590 1 G.9E-01 4 9EH)1 9,98-01 5.8E-02 1.6E-D3 —an —n 4.6E-05 1.0E-02 4.68-03
Semivplatile Organic Compounds
Naphthalene 0.995 i 1.0E+00 3,0E401 1.0E- DO 4. 7E-02 1.3E-05 1.2E-01 1.6E-06 3.7E-D3 2.0E-02 1.9E-03
1:56 PM on 752015 Sal6 Sheetz 21 B-HI Crles - DH-She Whility Wotker, 0625155
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Table 8-5
Calculation of Risks and Hazard Indices for Qff-Site Utility Worker (Central Ave. ROW)
Rigk Asgessment Report
Former Top's Diner Property
Johnstowe City, Pennsylvania

Inhalation of Chemicals Volatilized to Qutdaor Air from Exposed Groundyater

Calculation of Risk Calculstion of Hazard Index
Hazard Index
. 0 i 8 f
Cnnfm:::t'mn Exposure R:'I‘Cf;:: 3::1 Exposure ﬁ;:c:.h‘t::
for Outdoor Air | Concentration | Inhalation Unit from Concentrativn Reference from
Groundwater | Transfer Factor| Concentration (Cancer) Risk Factor Groundwater (Noncancer) | Concentratiom | Groundwater
Core TF, Cd, EC, IUR B ptiedv EC,, RC, HI iopatr
(ng/Ly (Lim") (ug/m) (/) (ug/m™y" (unitless) (ug/m’) (mgfw’) (umitless)
Volatile Organic Compounds
Benzens 418 4.0E-01 L7E+H02 5.4E-02 7.8E-06 4.2E407 L5E-01 3.0E-D2 5.0E-03
Tolucne 157 3.7E-01 5.7E+01 [.9E-02 ' - -~ 5.2E-02 5.0EH)0 1.DE-05
Ethylbenzcne 1480 34E-01 5.0E+02 1.6E-01 2.5E-06 4.1E07 4.6E-01 1.0E+H00 4.6E-04
Xylenes, Total 2450 3.4E01 8.3E+02 2.7E-01 --- - 7.6B-01 1.0E-01 7.6E-03
Cumene 217 3.2B-01 7.0E+01 2.3E-02 - - 6.4E-02 4,0E-01 1.6E-04
1,2 4-Tomethylbenzene 2220 3.2E-G1 T.1E+02 2.3E-01 - - 6.5E-01 7.0E-03 S.3E-02
1,3,5—Tn'meﬂ1xlbenzm 990 3.2E-01 3.2E+02 1.0E-01 —- — 2.9E-01 6.0E-03 4.BE-02
Semivolatile Organic Compounds
Naphthalsne ~— - -—_ — - — - -— -_
L:56 PM on 7/2/2015 &af6 Sheets 21 R-HI Celes - OF-Site Uity Worker_062515.xiz
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Table 8-6
Summary of Risks and Hazard Indices for All Receptors

Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania
Risics
Direct Contact
Soil Groundwater
Receptor : Inhalation of Inhalation of Toral Jrisk
X Inhalafion of Inhalation of Volatilea - Volatiles - Total
D | Contact A E i
Ingestion ermaltontac Volatiles Particulates Total Soil esmal.Contace Unexposed Exposad Groundwater
Groundwater Groundvwater
Op-Site . ‘ . -
Trespasser — — 1.4E-08 nan 1.4E-68 — 1.5E-10 —- 1.58-10 1.4E-08
Construction Worker 35.58-09 73E-10 2.5B-07 3.7E-15 2.6E-07 L.5E-07 -— 1.0E-07 2.3E-G7 5 1E-07
Utility Worker 8.4E-10 1.9E-10 3.DE-05 1.5E-15 4.0B-69 —m 9.0B-08 — L.0E-08 SAE08
OH-Site _ - E : - gt AT . i T
Construction Worker (Central Ave. ROW) 7.7E-09 27809 3.5E-08 1.4E-14 +4.6E-08 - 4 4E-09 — 4.45-09 5.08-08
Utility Worker {Central Ave. ROW) 7.7E-09 1.8E-09 4.2E-10 14E-14 9.5E8-09 1.9E-06 —m B.3E-07 2.7E-06 2.8E-06
Huzard Indices
Direct Contact
Soil Groundwater
Receptor " Inhalation of Inhalation of Total Hazard Index
. Inhalation o Inhalation of Volatiles - Vaolatiles - Total
Ingestion Dermal Contact Volatiles Particulates Total Soil Dermal Contact Unexposed Exposed Groundwater
Groundwater Groundwater
On-Site . AP
Tresp — =an 1.6E-02 e 1.6E-02 - 1.1E-04 — 1. 1E-D4 1.6E-G2
Constryction Worker 7.88-0% 6.2E-06 4.3E-01 26E-09 4.4E8-01 7.2E02 — 1.6E-01 2.3E-01 5.6E-01
Utility Worker 21.7E-06 2.2E-07 9.0E-04 4.0E-11 9.0E-04 — 1.6E-02 -— 16802 1.7E-02
DifSire - _ . ) 3 e a
Construction Worker (Ceniral Ave, RO 9.3E-04 2.2E-D5 2.6E-02 9.4E-09 2.7E-02 — 6,0E-03 . 6.0E-03 3.3E-02
Utility Worker (Central Ave. ROW) 1,9E-05 2.1B-06 4.1E-05 3.7E-10 &.25-03 1.2E-02 e 1.5E01 1.7E-01 1.7E-04
Notes:
Bolded values indicate an exceedances of the upper risk henchmark of 1x10  or the hazard index benchmeark of 1.0. As presented in this tablo, there were no exceedances of the risk/HI benchmark criteris.
“_.." . Pxpasure pathway was not retained for this receptor.
10f1 Trble k-6 - Risk and HI Summary_Sheatr 21_051915.x]s
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Quick Domenico Modeling
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GROUNDWATER FATE AND TRANSPORT CALCULATION BRIEF

MODELING CONTAMINANT DECAY AND PREDICTED
CONCENTRATIONS OF BISSOLVED CRGANIC CONTAMINATS IN
GRCUNDWATER

FORMER TOP’S DINER PROPERTY
JOHNSTOWN, PENNSYLVANIA

INTRODUCTION TO THE QuUICK DOMENICO MODEL

The Quick Domenico (QD) model was developed and updated by the Pennsylvania Department of
Environmental Protection (PADEP) to calculate the concentration of contaminant species at any
point and time downgradient of a source area of known width, thickness, and strength. The model
is derived from the Domenico (1987) model and also accounts for retardation of contaminant
movement based on compound-specific properties. The kinds of contaminants for which QD is
intended are dissolved organic contaminants (unleaded gasoline and diesel fuel) whose fate and
transport can be described or influenced by first order decay and reaction with organic carbon in
the soil. The model allows for first order decay, retardation, and three-dimensional dispersion. In
addition, QD calculates the concentrations in a two-dimensional 5x10 grid whose length and width
are set by the user. The QuickDomenico.xls is a spreadsheet application developed by the PADEP
to visually solve the Domenico equation.

However, the QD model has some Jimitations that are discussed below:

e QD is based on the Domenico analytical model referenced above. Only a single value of
any one of the 20 or so flow and transport parameters required by the model is allowed at
any one time. Therefore, the model should not be used where any of these parameters vary
significantly in direction or magnitude over the model domain. Further, QD uses physical
properties of the soil such as dry bulk density and fraction organic carbon which are
difficult to relate to or determine for fractured bedrock aquifers. Therefore QD should be
used with caution in these environments. QD is primarily intended for use in
unconsolidated (soil) aquifers with reasonably uniform physical and hydrogeologic
properties.

» QD is primarily intended for use with dissolved organic compounds and radioactive
compounds that may react with organic carbon in the soil and/or may be subject to
biodegradation or reaction that can be described by 1st order decay. The Lst order decay
constant (lambda) should be set to zero where the biodegradability of the compound or its
decay rate is questionable. QD is not appropriate for use with organic compounds that are
undergoing transformation to daughter compounds (e.g. TCE to DCE). QD considers
compounds individually and assumes no reaction between compounds.




GROUNDWATER FATE AND TRANSPORT CALCULATION BRIEF
Sheerz #21
Moxam, Pennsylvania Page2 of 7

Despite these limitations, the Domenico model has been successfully applied to actual data from
contaminated sites as a screening model. In addition, the model has application as a “conceptual”
model where hypothetical or “worst case” conditions are investigated.

PRELIMINARY SCREENING OF GROUNDWATER DATA

A preliminary data screening process was utilized to determine which constituents detected in
groundwater at the Former Top’s Diner Property in Johnstown, Pennsylvania (site) would require
a fate and transport analysis using the QD model. The screening consists of a comparison of
groundwater data to applicable screening values, including residential used aquifer (total dissolved
solids <2,500 mg/L) MSCs, volatilization to indoor air screening values, and surface water loading
criteria. In order to be extremely conservative and in order to accurately calibrate the model, the
groundwater data collected from the most recent four quarters of sampling was utilized in the
initial screening.

The constituents of potential concern were evaluated ufilizing the procedures and limits
established within the following documents:

e PA Code, Chapter 16, Section 102, Table 1, Water Quality Criteria for Toxic Substances

s PA Code, Chapter 250, Section 708, Table 5, Physical and Toxicological Properties, A.
Organic Regulated Substances

e PA Technical Guidance Mannal, Table 1V-1, Compounds excluded from Further Surface
Water Evaluation on Attainment of SHS for GW <2500 TDS (PADEP, 2002)

¢ PA Technical Guidance Manual, Table IV-2, Compounds Requiring Additional Evaluation
Jor Surface Water Compliance if POL Exceeded* (PADEP, 2002)

¢ PA Technical Guidance Manual, Table IV-3, Compounds Requiring Surface Water
Compliance Analysis* (PADEP, 2002)

o USEPA, Regions 3, Repional Screening Level (RSL) Summary Table (TR=1E-6, HQ=0.1)
January 2015 (USEPA, 2015)

The standard used in the screening process for each constituent was determined by using the most
conservative (lowest) of the standards (groundwater MSC, soil vapor, or surface water). The
following four types of screening criteria are utilized:

1. The Residential Used Aquifer MSC as defined in Table IV-1.
2. The SW846 Practical Quantitation Limit (PQL) as defined in Table IV-2.
3. The Lowest Surface Water Criterion (LSWC) or, if the LSWC is below the PQL, the

higher of the LSWC and 3.18 times the Chapter 16 Method Detection Limit (MDL), as
defined in Table IV-3.
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4. The Region III United Stated Environmental Protection Agency (USEPA) Regional
Screening Level (RSL) as specified in the table entitled “Regional Screening Level (RSL)
Summary Table (TR=1E-6, HQ=0.1) January 2015”.

As a result of this screening analysis, the following cight constituents-of-concern (COC) required
a fate and transport analysis using the QID model:

Benzene;
Toluene;
Ethylbenzene;
Xylene(s) total;
Naphthalene;
Cumene;

e 135-TMB;and,
« 124TMB.

® @ @& o o

SUMMARY OF OD MODEL PARAMETERS

Individual runs of the QD model were performed for the eight constituents listed above which

failed the initial screening. The following input parameters and assumptions were used in the
SWLOADSB model runs.

Modeled Constituents — Benzene, toluene, ethylbenzene, xylene(s) total, naphthalene, cumene,
1,3,5-TMB, and 1,2,4-TMB are the chemical constituents which require further evaluation for
the site. Further evaluation is required due to the exceedamce of the applicable Act 2
groundwater MSC or the USEPA Region IIT RSL.

Source Concentration — A release of petroleum substances from the on-site UST system was
confirmed. Groundwater characterization consisted of the installation groundwater monitoring
wells. The highest concentration of petroleum short list constituents were reported in well
MW-3 (herein referred to as the source area). The modeled source concentrations are
conservatively represented by the maximum concentrations (in mg/L) detected during the
historic quarterly sampling events for well MW-3.

A, (longitudinal dispersivity) — Longitudinal dispersivity is a measure of plume dispersion that
occurs parallel to the direction of groundwater flow. As per QD calculation guidance, the
representative value for this parameter is one-tenth of the distance of contaminant travel (i.e.,
extent of the dissolved-phase plume for each constituent). However, this value was modified
as part of the model calibration.

A, (transverse dispersivity) — Transverse dispersivity is a measure of plume dispersion that
occurs perpendicular to the direction of groundwater flow and parallel to the water table
surface. As per QD guidance, the representative value for this parameter was one-tenth the
longitudinal dispersivity. This value differs for each constituent. As with the longitudinal
dispersivity, this value was modified as part of the model calibration.
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A (vertical dispersivity) — Vertical dispersivity is a measure of plume dispersion that occurs
parallel to the direction of groundwater flow and perpendicular to the water table surface. As
per QD guidance, the representative value for this parameter is estimated from 1/20 to 1/100 of
the transverse dispersivity. The value suggested by the QD guidance is 0.001 unless testing/
monitoring can justify a different value.

Lambdu (days™) — Lambda is the first order decay constant which can be derived from the
degradation rates published in §250.708 (Postremediation care attainment), Appendix A, Table
5 — Physiological and Toxicological Properties of Organic Substances (with the exception of
1,3,5-TMB for which there is no value established). As with the dispersivity, the lamda value
of certain constituents may have been modified during model calibration.

Source Width — This value is the maximum width of the area of the known groundwater
impacts at the site, measured perpendicular to groundwater flow. The groundwater plume as
illustrated in the August 14, 2014 Benzene Groundwater Isoconcentration Map is 40 feet wide.

Source Thickness — For sites where groundwater is impacted by light non-aqueous phase liquid
(LNAPL), this value represents the maximum fluctuation in water clevation over the
hydrologic cycle in addition to the thickness of impacted soil (potential smear zone). A review
of historic data indicates a combined source thickness of 10.49 feet.

Time (days) — The time in days after a contaminant has begun moving in groundwater. This
value can be adjusted for the timeframe for which a solution is desired. Adjusting the time
upward can be utilized to determine at what time steady state is reached. The exact date of the
release is not known, but the release was discovered on July 22, 2103. Therefore, we utilized
the number of days between the date of discovery and the date of the first groundwater
sampling event (January 21, 2014). The time in days was calculated to be 182 days.

Hydraulic Conductivity (K) ~ This value is a measure of a geologic material’s ability to
transmit water. The value was derived from an analysis of site-specific aquifer testing data
and supported by the published values for the aquifer soil type (sandy loam). The results of
aquifer testing indicated a hydraulic conductivity of 0.570 ft/day in the shallow overburden
aquifer.

Hydraulic Gradient (i) — The hydraulic gradient is the slope of the water table as measured
parallel to groundwater flow. The input value was derived from field data generated during
site investigations, by averaging straight-line gradients in the four historic groundwater
gauging events. The average value calculated from the four most recent rounds of fluid-level
monitoring was 0.0199 feet/foot.

Porosity (n) — Porosity (total) is the ratio of volume of void space in a geologic material to the
total volume of the material. In the Domenico (1987) model, the porosity input parameter is
the effective porosity, which is generally less than or equal to the tofal porosity, and hence
provides a more conservative model result. The effective porosity was estimated from
published values for the soil composition encountered within the saturated zone. The saturated
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zone on-site consists predominantly of a sandy silty clay. Published values in McWorter and
Sunada (1977) for the effective porosity of a clay range from 1% to 18%, with a median value
of 6%. Therefore, to account for the sand and silt content of the soil (ranging from1% to
46%), a conservative average effective porosity is estimated to be 16% or 0.16.

Soil Bulk Density (py) — The bulk density represents the dry weight of a soil sample divided by
its total volume in an undisturbed state. This value was calculated using the site-specific
porosity and the formula provided in the SWLOADSB guidance p, = 2.65 (1-n) where “n” is
total porosity. Published values in McWorter and Sunada (1977) for total porosity range from
11% to 25% for a sandy silty clay (used 0.16 to account for various grain size content of soil).
The formula, p, = 2.65 (1-0.16), yields a soil bulk density estimate of 2.23 glem’.

K, — This is the organic carbon partition coefficient relative to the specific constituents being
modeled. The values were taken from Appendix A, Table 5, of the Act 2 regulations if
provided.

F,.— This is the fraction of organic carbon (decimal fraction) content of the soil through which
groundwater is moving. The QD guidance recommends a value between 0.0002 and 0.005
with a default value of 0.002. However, this value was modified as part of the model
calibration and a value of 0.0001 was utilized.

Retardation — This value is automatically calculated within the program using the equation
R =1+ [(Koe *Foo)*(ps /1]

Velocity — The groundwater contaminant velocity value is aufomatically calculated using
equation ¥V, = (K*i/n)/R

Point Concentration (x} (ff) — This value is the distance measured from the source,
perpendicular to the water table contours, to the point where a concentration is desired.

Point Concentration (v) (ft) — This value is the ‘y* coordinate for which a solution is desired.
For a solution on the centerline of the plume downgradient from the source, y would be set
equal to zero. Either positive or negative values may be entered; because QD provides a
symmetrical solution, there is no difference in the values obtained. For the purposes of this
model, y was set to zero to allow for a solution along the centerline of the plume and to
accommodate site-specific groundwater data.

Point Concentration (z) (fi) — This value is the ‘z’ coordinate in the vertical axis. For most
applications this should be left at zero since this value will yield the highest concentration
which is at the water table.

Plume View Widrh and Depth — These cells are where the user sets the grid dimensions for the
5 by 10 grid that appears. By setting length at 500 ft and width at 50 feet, for example, the
grid would cover a length of 500 feet and a width of 50 feet on either side of the source origin.
Concentrations in the plume are calculated increments of length/10 or 50 feet, and for width/ 2
or 25 feet. By changing grid sizes, the grid dimensions can be increased or decreased.
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A sensitivity analysis for each of the input parameters was conducted as part of the modeling
process. The following variables were identified as “very sensitive™ K, Ax, Ay, Az, Lambda, and
Fo.. Site-specific data or reasonably conservative estimates were used wherever possible for these
model inputs. However, the QD model guidance recommends modifying K, A, and Lambda as
part of your model calibration prior to modifying other parameters.

SUMMARY AND RESULTS OF THE QD MODEL RUNS

Direct contact groundwater COCs were retained in on-site groundwater based on exceedances of
the USEPA Tapwater RSLs. These direct contact groundwater COCs were modeled using the
Quick Domenico (QD) fate and transport model in order to define the downgradient extent of the
groundwater plume off-site. The maximum groundwater concentrations from on-site monitoring
well MW-3 were used in the QD model. Six COCs (ie. 1,3,5-trimethyibenzene, 1,2,4-
trimethylbenzene, ethylbenzene, toluene, total xylenes, and cumene) were modeled to their
respective USEPA Tapwater RSLs. The other two retained direct contact COCs (i.e. benzene and
naphthalene) were modeled to a concentration of 1 ug/L. The Tapwater RSLs for benzene and
naphthalene are 0.45 ug/L and 0.17 ug/L, respectively. These low screcning standards are difficult
to model to in the QD model since the model is limited as to the level accuracy it can achieve at
such low concentrations. Modeling to a concentration of 1 ug/L is conservative and health
protective since this concentration is well below the PADEP medium specific concentrations
(MSCs) and maximum contaminant levels (MCLs)/lifetime health advisory levels (e.g. non-
residential used aquifer groundwater MSCs for benzene and naphthalene are 5 ug/L and 100 ug/L,
respectively). Therefore, the groundwater fate and transport modeling is conservative and health
protective.

For each COC, a model run was completed at a 30 year scenario. Based on a number of system-
specific parameters and inputs for each constituent, the QD model estimated the average
groundwater concentration, plume flow, and concentration at a point at a specific time
downgradient of the source area. For the purposes of this model, the downgradeient point-of-
compliance (POC) was assumed to be the northernmost property line. However, with the
anticipated implementation of an EC waiver on the adjacent roadways, the point-of-exposure
(POE) can be considered to be the northernmost (downgradient) property line of the Central
Avenue/DuPont Street ROW. The QD model compared the modeled concentration for each
constituent at the downgradient POE (northernmost edge of ROW) to the applicable USEPA.
Region 3 RSLs.

The QD model spreadsheet output results, provided as Attachment 1, indicatc that concentrations
of site constituents will exceed applicable standards (RSLs/MCLs) at the downgradient POC (the
northernmost site property boundary), but will not exceed the applicable standards (RSLs/MCLs)
at the northernmost edge of the Central Ave/DuPont Street ROW within a 30 year timeframe.
Specifically, the RSLs/MCLs for all COC will be attained by 36 feet downgradient of the source
area (MW-3). However, implementation of this scenario will require the request and approval of
an EC waiver on the ROWSs.
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ATTACHMENT 1

Quick Domenico Model Spreadsheet Output Results
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» : Output b utpu
24 0.25 == e i ’ O ]
= a : Fisld |+ 0400 j;—» e Pk | ]
e T ‘_I:’ o 0.20 4o — e ——ar pate ||| : o <L | Datg
PR (i (i ; : i -
|Conc. At 74 5 6yl § %16 ;I — S | £ 0010 b =T -
at 18Zi{days = - | PRToR S000. W, ] ® ! o
0.001 P B 7 o ST [ oot b= e
B mgy| ’ g . ] .
AREAL CALCULATION i a.00 — R AL i 0.000 } , — e )
MODEL DOMA o 10 20 30 0 0 30
—'—] Length (it) a4 distance N distance
Width (ft) 31 I I i : -
| 2.4 4.8 7.2 5.6] 72| 14.4 16.8 19.2 21.6 24
37 0.000 0.000 0.000 0.000] 0.000] 0.000 0.000 0.000 0.000 0.000
5.5 0.153 0.081 0.043 0.024]  0.013 0.007 0.004 0.002 0.001 0.001
[ G.158 0.089 0.051 0.029 0. 0.009 0.005 0.003 0.002 0.001
-15.5 0.153 0.081 0.043 0.024 6.013] 0.007 0.004 0.002 0.00% 0.001
-31 0.000] 0.000 0.000 0.000) _ 0.000 0.000 0.000 u.000]  0.000 0.000
Flald Data:  Centedine € Concentraticn 0273 0001 N s _l )
Distance from Scurse ] 24 - i i i__l__“_____'g
I I I I I il

Pag
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To 1 ugh in30 yrs

AOVECTIVE TRANSPORT WiTH 1PREE DiRNSIONAL DISPEREION 157 ORDED DECAT ant KETAIGATIGH - Tei1H GALISIRA ION TO0L

Project: [Sheelz # Qither 1o0p's Line | . | [ |
Date: 5412016 Prepared by:  RAH |
Contaminant: |Banzene to 1 ug/L in 30 yrs NEW QUICK _DOMENICQ.XLS =
[SOURCE _ [ax Ay Az LAMBDA__|SOURCE__ |SOURCE iTme (days) |  SPREADSHEET APPLICATIONOF 1™
CONC {ft) {ft) (ft) WIDTH THICKHESS _ |{Ceys AN ANALYTICAL MODEL FOR D
= MULTIDIMENSICNAL TRANSPORT OF A |
{MGTL) I ___>=001 __ |day-d () 1 DECAYING CONTAMINANT SPECIES"
D41 1.20E+01 T 20E+00 1.00E-03 [ 10.49 10850 P A. Domenico (1987) |
dified t Retardati ILE
Hydraulic Hydraulic Soil Bulk Frac. Retard- v Madified to Include Retardation
ICond Gradient Porosity Density KoCc Org. Carb, |ation (=:1n*R)
(fuday) ___ |{Furit) {dec. frac.) {gflcm™ (R) (ftiday) il
5 71E-01 00135 G186 2.23 68 2 GOE- 1461676 0.061118186
! | | i I I [ [
Poini Concentsation Centerline Plot {linear) ] Centerline Plot (log)
i LTS T
ETH ¥l =i 0.46 7o o mom |H 1.000 5 S I Y
—mr — 0.40 ]‘ e - Output || '.,,'-._ \ output | 1]
! .8 0.35 41— — - o e e 0.100 4 fee e s BN ||
030 fr— - — oan ||} i pea ||
i {13) V{IT) . J 2 o2 ALy LR = = — == i
Conc. At 120 [ Ol 8 0.20 {—|———-— = e | 5 : ¥ _
at 10950]days = = T L SO — g 0.001 Ai=———— =t = ——=——r}
00000 010 = - e e ] 3 N b —r I
gl 0.05 {-, s, 1 %00 ’
T Ot | 0.00 24 4-5-6-t-0 - 40— 1 ooo0 e e e e
MODEL DOMAIN 0 50 100 150 0 50 150
Length {{t) 120 distance distance
Width (i) 120 I
12 24 36 48 60 72 84 96 108] 120
720 0.000 0.600] 0.000 0.000 0.000 0.000 0.000 0.000 0.000] 0.000
60 0.000 0.000 0.000 6.000 0.000 0.0001 6.000] 0.000 0.0001 0.000;
0 6.0217 0.001 0.000 0.0001 6.000 0.000 D.000| (XL} 0.000) 0.000
-60 0.000 0.000 0.0001 0.000 0.000 0.000 0.000 0.000 0,000 0.000
120 __ 0.000 0000 0.000} 0.000 0.000 ooool 0.0001 0.000)  0.000 _o.o00p
Fleld Dats:  Cenrarlize C Conconiration | 0418 092 N 1T
Dlviance from Sourcs ' 0 24 N i _ 1 1
| l | |
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Toluene Calibration

e

[ADVECTIVE THANSPOIT WITH 1ERLE DIMENSIONAL DIBOLIGION, 151 GRDER DEGAY and HETATDATION - PHIH CALIERATION

TTOOL
|

Project: Sheelz #}j frainiel 1 0p's DIner) ] ! ! |
| Date: RIA2015|Prepared by: M B
Contaminant: [toluane Calibration 1.0 NEW QUICK_DOMENICO.XLS B
SOURCE AX Ay Az LAMBDA__|SOURCE __|SOURCE M2 (Gave) sfﬁﬂﬂiﬁ.&ﬁf%‘;ﬁ%? i
C Tt ¥ T 3
CON {ft) () () WIDTH __ |THICKNESS  |(Cays MULTIDIMENSIONAL TRANSPORT OF A |-
A T = e A . TR DECAYING CONTAMINANT SPECIES”
[ 10, g SRS - o s i J P.A. Domenico (1987) -
- — = - — Modified to Include Retardation ||
Hydraulic Hydraulic Saoil Bulk Frac. Retard- v
Cond Gradient Porosity Density HOC Org. Carb. |atien (=K*IIn*R) l
{fyday) {fLt) ] {dec. frac.) {glemt™ {R) {ft/day) ]
5 7T1E-01 60199 015 2.23 130 +.00E-04 1.1811875 0.060108551
| J I I [ [
Foini Cornicentiraiion Centerline Piot {linear) [ Centerline Plot {log)
w{H) 5 ) FIE4 0.12 Tl = Ry 1.000 -~ | os: |
- — — - Output ||| Dutput | (|
33 i) 0.10 e | !
e e T — N R (] 0400fg——— | o alu
{ix} v{iT) (ri} ol il 1% - ' =
i i (it} I - I, 1 | - —
e AL P o § 0.08 |—'k»— i i § 0.010 jr-m—a——=- e -
at 182|days = ) [ 004 1 ouC — 18 , ha SN
.00 0.02 | WU Y | | 0.001 ff—— e
ma/l ’ ‘E"\i\-*. 5, i ,
BPERC GULAT ] 0.00 ey Al 0.000 # - —— e e
WODEL DOEALN 0 10 20 30 0 10 30
Length (ft) 24 distance ¥ distance
Width (fT) 31 T i I — |
2.4 4.8 7.2 2.6 12 14.4] 16.8 18.2 216 24
31 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.060 0.000 0.000
15.5 0.061 0.036 0.022 0.013 0.008 0.005 0.003 0.002 0.001 0.001
[ 0.06% 0.040 0.025 0.016 0.010 0.006 7,004 U.003 0.002 0.001
-15.5 0.081 0.036 0.022 0.013 0.008 0.005 0.003 0.002 0.001 0.001
31 _ 0.000 0.000 0.000 0.000 0.000} 0.000 0.000 0.000]  0.000 0.000
Field Dute:  Cemicrlins C Conseatration a1 4091 N
Disties from Scurce - 0 24 ) i 1 |
| | I |
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To RSL in 30 years

ABVEGTIVE THANCLORT Wi H | AREE DINEHGIOHAL DISFERSION, ST CROER DEGAY and BT ARDATION - W] GALIBRAT/06 1001 el
Project: [Sheatz #21 (former | op € Diner) ] [ | & I [ !
Date: 6/4/2016|Prepared by: KO |
Contaminant. _[Teluane to RSL. in 30 years - r— NEW QUICK_DOMENICQ XLS
SOURCE Ax Ay Az LAMBDA |SOURCE _ |[SOURCE ____[ilne (Gays) SPREADSHEET APPLICATION OF
GONC ) ) i) WIDTH THICKNESS _ |(davE) _ AN ANALYTICAL MODEL FOR
= : MULTIDIMENSIONAL TRANSPORT OF A
MG";)“ﬁ 67— T20E+01 1 70EZ00 R . 0 ossl“) o T0.49 75580 DECAYING CONTAMINANT SPECIES"
Ll d dELy d e o P.A. Domenico (1987}
R i WModifled to Include Retardati
Hydraulic Hydraulic - Soil Bulk Frac. Retard- Y ! Slaraation
Cond Gradient Porosity Density hielo Org. Carb. |ation {(=I*iIn*R}
fifday) {ferit) {dec. frac.) {gfem™ I {R} {ft/day)
| 4. 71E-01 00159 0.16 2.23 58 Z COE-0+4 1.161675 0.061118186
| \ [ [ I [ | [ »
Point Concentratics Centerline Piot (Hinear) 1 Centerline Plot (log)
T tll- F ¥ ) 171 - el
Z{it) i Z(it) g:.g x = . - i:_u.@— i 1.000 1! et [ po,q:;mt H
- RN W —- e e ot | |4 1 ut | ]
120 [4] 0.35 -hWE R e 0.100 - — —— =} )
_ 0.30 J ———— De || I 3 ata
=1L S(iE) g ) o 025 J_ il ], 0010 i L e e
Cone. At 120 0 o|| g oa0 THH——-—-— T | 8 oot 1.8 _ L i I
at 10950|days = | 0,15 o — et ——— o
| 0.000 010 R e 01000 [ [ I —— e =
| mgfl 0.05 T—--_ —— :
ML m 1 0.00 -E*— e e 4""-'9-#“'0—'—“ : 0.000 _‘__. = ___fr..,‘,_... PR S SO SO
RODEL DOMAIK o 50 100 150 50 150
Length (ft) 120 distance M distance
VWidth (/) 120 i
1 24 36 48 60 72 84 96 108 120
120 0.000 0.000 oggg 0.000 0.000 0.000 0.000 0.000 0.000 0.000
60 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0 4.016 0.002] 0.000) 0.000| 0. 0.000 0.000, 0.000 0.000) 0.
-60 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 0.000 0.000
-120 0.000 0.000 0.000 0.000 0.000 o.000f __ 0.000 0.000|  o000] _ @oo0
Fizid Datn:  Cemntniiing C Concantration U 418] G002 . i _
Distzncr frem Sowrce 9 24 o o !
l | [ ! ]
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Ethylbenzene Calibration

Project: ﬁ #’Z’f ifﬁf l Bp 3 Dmeri I J | | | | |
Date: 842018 Prepared by. RKRH
Contaminant. |Ethylhenzene Cahbratian NEW QUICK_DOMENICO.XLS
SOURCE __ |Ax Ay Az [AMBDA |SOURCE _ |SOURCE Time (dave Sﬁfﬁﬁﬁﬁﬁéﬁﬁéﬁvggg B
CONC ft] ft ft] 1DTH HICK tavs ]
) ) (_) o THICRNESS _1(Cays) MULTIDIMENSIONAL TRANSPORT OF A —
OB sl e TE®— TOE WL g H DECAYING CONTAMINANT SPECIES” 1
by = o - 0 L . A = P.A. Domenico {1987) -
_ . ] Modified to Include Retardation m
Hydraulic Hydraulic Soil Bulk Frac. Retard- V'
Cond Gradient Porosity Density KOC Org. Carb. |ation =K*iln*R) I
{fuday) {Frit) {dec. frac.) _ l(glem” 1 ®) Ttiday) ]
8. ME-01 00159 01 72.28 270 1.00E-04 1.306625 0.054336061
I | ! | \ ] | l i
Foint Conceniraiicn Centerline Plot {linear} H Centerline Plot (log) }
WL i =i | e ] |
lrl) ] ) . _I D71 [ U —— F—-—\nudel 1 1.0001 :I ; s i
——"—_ZTJ, SR ) i 400 B e e : Quigut ||| ‘
- T 0.80 LA-«—_ i B o R T R T
R (1) T T 2001 ¢ gep ) e - e T
Conc. At 24 [ g }'air ~ —0 N | £ i -
at 182\ days = . 0.40 o e - | ° ooto4——————- e
i 00021 _l L] b 1 T_ - :
0.20 A— Myg-——— ——— . -
l gl ; i 7 WGy | 1 - -
THEAL o fe | 0.00 +— O —— 1 0.001 — i - !
ODEL DOWAIN _ , 0 19 20 50 0 10 20 30
Length (ft) 24 B -l distance i distance
Width (1) i 24 j
2.4 4.8 7.2 9.6 12 14.4 16.8 79.2 21.6 24
24 0.026 0.034 0.026 0.017 0.010 6.006 0.004 0.002 0.001 0.001
12 0.535 0.286 01321 0.060 0.042 0.022 0.012 0.006 5.003 0.002
[— - -~ o ____0s3p| ___ 0.268 0.156 0.087 0.045 0.028 0.0731 4.007 oooE| 0.0 ]
12 0.535 0.286 0.152 0.080 0.042 0.022 0.0121 ¢.006 0003 0.002
-24 .026 0.034 0.026 0,017 0.010 0.006 0.004 0.002 0.001 0.004
Field Data:  Centerling G Corsentration 0992 0062 o
Disunce fromn Sourco =X 0 24 N i
I |

Page 1



to RSL in 30 yrs

EOVECTIVE TRANSPORT VITH | NHEE DINCHEIDNAL DISPERSION, 15T ORDER DZCAT ant RE1ARDATION - WITH CALIBRATION TOOL !
Project; [Sheetz #27 {Tormer rop's Diner) ] - | | i : |
Date: 6/3J2016|Prepared by: HWKH ]
Contaminant: benzens to 5_3;!__ in 30 yre NEW QUICK_DOMENICO.XLS ]
[SOURCE ___ [Ax Ay Az LAMEDA [SOURCE _ [SOURCE ITme (aays] SPREADSHEET APPLICATIONQF 1™
CONC (f0) {ft) (i WIDTH THICKNESS _ [{days AN ANALYTICAL MODEL FOR
- MULTIDIMENSIONAL TRANSPORT OF A [—
(MGIL) e e ?.'1-991.._....__1 ET day-1 Y. i) = {it) = -ﬁ‘l“""" 55T DECAYING CONTAMINANT SPECIES" |
3 = N P.A. Domenico (1887) -
. - Modified to Include Retardation -
Hydraulic Hydraulic Soil Bulk Frac. Retard- v H
Cond Gradient Porosity Density KGC Org. Carb. |ation (=5UN*R) B
(ft/da; {ftife) {dec. frac.) {afem™ I {R) {fi/day) | ]
I 5. 71E-01 6.0198 0.16 2,23 220 1 00E-04 1,306625 0.064336061
i | ' I ! I [ ] |
Point Concaniration Centerline Plot (Iinear) I Centerline Plot {iog)
G ¥ =) T — e || 1000 5 e T o |
il i l l Qutput Output {1}
120 0 1.00 B e e i i 0400 e e .
s 1 I Field |7 i ~— Field [
) ) £ e . L o= i om0 -
(! viit =(i I y - (| ] PSS Tl =
Conc. AT 120 of| § %% S LY 1 oot i“ -
at 10650 days = PP | 0.40 e 3 0.001 =il ey
| A0 i S e e, .z_ e L]
i gl 0.20 s _ 4 0.000 ¢
— RNEAC CALCULATION 1 000 T84 -8 9r g 0,000 S et
WODEL DOMIAKY 0 50 100 180 0 50 150
Length (it} 120 cistance I distance
i 120 3 I T —
12 24 36 48 60 72 84| g6 108 120 |
120 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
50 0.000 0.000 0.000 0.000 0.000 0.000 0.00D] 0.000 0.000 0.000
] 0.068 0.003 0.00 0.000 0.000 — 0.000 0.000f  0.000 0.000 2.000
-60 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-120 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Figld Bain:  Cenloriine € Coscentration 0§92 0 0N BN N
Brstance Ircm Sowrce 2 77| R | T [ C e e 1
| | l

Page 2



Xylene Calibration

FOVEGTIVE 110 ﬁ' ORT NITH THREE O M ENBIGHAL ﬁﬁ'ﬁaﬁ?’d&'ﬁﬁe&ﬁv A RETTRDATION - Wi Tr CALIGRATION TO9L 1
Project: Sheatz #.1 (lormer 1op< Liner) | [ | | [ | 1
Date: MTzLoﬂ; Prepared by, PR | |
Contaminant: [Xyleneis} Totul Calibration 3 NEW QUICK_DOMENICO.XLS
SOURCE___ [Ax Az [AMBDA__|SOURCE _ |SOURCE {ime (Zays) SPREADSHEET APPLICATION OF ]
CONC o) {® WIDTH THICKNESS  [{days) AN ANALYTICAL MODEL FOR
= : MULTIDIMENSIONAL TRANSPORT GF A —
o T A =T R 7 =G == T T - 7 O a1 DECAYING CONTAMINANT SPECIES" | —
: (% L 2 : ncf=s o P.A. Domenico {1887) Ly
. 5 Modified to include Retardation |
Hydraulic Hydraulie Soil Bulk Frac. Retard- V
Conid Gradient Paroslty Dansity KOG CGrg. Carb. {ation (=:*R)
(fiday) _ _ |(ft/f) {dec. frac.} {glom™ D R) (ft/day) | |
5710 00199 0.15 23 380 1.00E-04 14878125 0.04772071 |
i I l I [ | I
naint Concentration = ' Centerline Plot (lirear) l Centerline Plot (lag) i
=il Y .I.“* T 1 1
() (i i B T — e | 10.000 - [ e
g0 ~—5— 1.00 TORUDIRSRRENNERE! o | | | o
—— | - Flaxd 1000 By im e e e e e Flld
(k) {it) (i) 080 1 i L ol | . s
3 u(ic E L © 1 % .
Tone. At 7 0 15 @ 60 L—"X ****** : i g 0.100 4— —e— T -
at 182|days = 1 0.40 % ——— a R .
0.C03 0201( [ s T e I 0010 . —
ma/l o g, .
AEAL U W i 0.00 e nmm B I 0.001 -"'"--——‘“r'-“““'""" e
MOLEL BOMAKE 0 10 20 30 0 30
Length (ft) 24 """"'4 distance ° distance
Width {ffj] 24— I ] T
2.4 4.8 7.2 9.6 12 14.4] 16.8] 719.2 76 24
24 0.029 0.041 0.032 0.022 0.014 0.008] 0.008 6.003 0.002 0.001
12 0617 0.331 0.187 0.103 7.056 0.031] 0.017 0.009] 0.005] 0.003
7] 0.814 0.34% 0.:92 0.108 0.080 D.034 0.019 0.011] 0.006 0.003
-12 0.614 .34 0.187 0.103 0.056) 0.031 0.017 0.009 0.005 0.003
-24 0.029]  0.041 0.032 0.022 0.014 0.008 0.005 0.003 _D.o02 0.0011
Fizld Data: Centsiiine C Conseatralion 1.087 00027 I = i
Disinnce fron Eovrce ‘_ 0 24 . 1o =l il

Page 1



to RSL in 30 yrs

ADVECTIVE THARSSURI Wi H THARE DIMENSIONAL DISTERSION, 15T ORDEX DECAY dnd RETARDATION » TIITH GELIERS (0l 1001 =il S
Project: [Sheatz #21 (former 1ops Diner) | o | | I \ )
Date: [~ Tja72015]Prepared by:  KKH N H
Contaminant: [Xytena(s) Total to RSL in 30 yrs _ NEW QUICK_DOMENICO.XLS ]
SOURCE Ax Ay Az LAMBOA |SOURCE  |SOURGE iTme (days) Sfp‘?ﬁﬁiﬁ% ?‘EF%%‘EE%SF ]
CONGC fi] Tt W : v ]
N {ft) {ft) () IDTH THICKNESS ays MULTIDIMENSIONAL TRANSPORT OF A {—
(MGIL) __ ___|>=.001 e Slaye (ft) () = DECAYING CONTAMINANT SPECIES®
245 1.90E+01 1.20E+00 . 00E-G3 0.045 70 1048 70980 P.A. Domenico (1967) ]
Modlified ta Include Retardati _
Fydraulic  [Aydraulic Soll Bulk Frac, Refard- v odified ta Include Retardation
Cond Gradient Porosity Density KOC Org. Carb. |ation KA RY B
(ftiday} (fUit) (dec. frac.) _ {afcm™ {R) (ft/day) :
5.7 IE-D1 0.0188 08 2.23 — 350 190E04 1,4876125 0.04772071 B
[ | i | [ [
Boint Goncenteaiion Centerline Plot (linear) i Centerlire Plot (log) I
() Wit z[i H 120 e e e Moom |H 10-000 N e - '_gm'
L I ' it
— 725| ~ 5 i 1.00 4— e Oupt 19 4 pog Fi--- e 2 rremend| I“l”” i
' 0.80 4 ———— e — 1__ e |[|  0.100 (M T -—L Dta
F(L) ity Z(iT] _ " - e N .
Conc. At 120 0 ol| 8§ 9907 e T 20010 4 ~Irg 2 e
e o ! H @ =2
at 10950|days = aH 0.40 Ar—5=-—ermmeei— =% | © o0.001 . e e e L
mginﬂ = 0.20 e H o o000 - + e 2o - —
THEAL SATIN S 8] g 0.00 +—bmimt B -0 0000 b————2—0-4-0-t—o—
HODEL DomalN Q 50 100 150 0 50 150
Length (it) 120 distance i distance
Width (i) 120
12 24 36 48 &0 72 4 96 108 120
720 6.000 0.000 0.000 0,000 0.000 5.000 6.000 0,000 0.000 0.000
60 0,000 0.000 0,000 0.000 0.000 0.000 0.000 0,000 0.000 ©.000]
7 0.135 0.007 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 0.000
-60 0.000 0.000 0.000 0.0001 0.000 0.000 0.000] 0.000 - 0.000 0.000
-120 0.000] 0.000 0,000 0.000 0000l  0.000 0.000]| 0.000|  0.000 0.000
Fisldt Datz:  Centerting C Concaniraticn I 5T gooo?) V0 I i
Disiznes from Sourca [ 0 24 _ i ]
i | T
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AOVECTIVE TRAHSPORT ViiThi THREE DIE LNGIONAL GISEERGION, 15, ORUEN UEGAY ant RETARDATIGN - WITH GALIHRATION TOOL
| I

Cumene

Calibration

Project: Shéetz #27 (former Top's Dinet) ] | | |
Date: 6/4/2015| Prepared by:  RKH « 0 B
T Gontaminant.  |Gumene Calibrat:on B NEW QUICK_DOMENICO.XLS
SOURCE __ [Ax Ay Az LAMBDA _[SOURCE _ |SOURCE iime {Cays) SPREADSHEET APPLICATIONOF ™}
CONG /) {6 i) WIDTH THICKNESS _ [{Gavs) AN ANALYTICAL MODEL FOR
(WG] >= 001 day-i 0 @] MULTIDIMENSIONAL TRANSPORT OF A
e —= = : — A= DECAYING CONTAMINANT SPECIES"
T 0.4 T 20E+01 1.20E+00 T.00E-03 .01 40 10.49 182 P.A. Domenico (1987) B
- ] = Modified to Include Retardatian -
Hydraulic Hydraulic Soil Bulk Frac. Retard- \i |
Cond Gradient Porosity Density KOC Org. Carb. [ation =E*in*R) |
(fiday) |ty {dec. frac,)  [(glom™ - . _ R} {fiday) |
B E-m 00798 [T 2.23 2600 1.00E-04 4.9025 0.01:1482209
) [ ‘ I [ [ [ [ T i
Toint Corceriration Centerline Plot (linsar) I Cenierline Plot (log)
(i) yim B 012 g o e | 14000 e -
e - 0.10 ¥ — St g B
I i Fieid | 0.100% s N
g i) ) T L), (B =S
WA vl Z{ie, 1= P i a 0 i
Conc, At 24 [1] of | E 0.08 | ‘:;: 0.010 fm-memm = o — I
at 182[days = o ovol 0.04 l—— — e | © | d
1,009 ooz L ORE 1IN T A 1 0.901 i — & |
mgfl T L " 0 - }
THERT CALCULA T On = 0.00 +————T=sg Lo | o000k m—— e -
{ODEL DOISAIN i 0 10 20 & i 0 , 30
Length () 24" distance i distance
WWIath (T __ 24 ;
2.4 4.8 7.2 9.6 12 14.4 6.8 19.2 21.6 24
24 0.003 0.005 0.004 0.003 0.002 0.001 0.000 0.000 0.000 0.000
i2 0.067 0.038 0.022 0.012 0.006 0.003 0.001 0.001 5.000 0.000
[1] 0.067 0.039 0.023 0.073 [i] 0.003 0.002 0.007 0.000 0.000
-12 0.067 0.039 0.022 0.012 0.006 0.003 0.001 0.001 0.000 0.000
-24 0.003 0.005 0.004 0.003| 0.002 0.00% ___Dbooo 0.000 0.000 0.000]
Fiald Date:  Centorlina € Concentration i 0114 0004 )= i o
zlance from Sourco 0] I J i I b
| ! |
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to RSL in 30 yrs

P ——— ]

OVECTIIVE TRANSPORY ‘WiiT THREE DI ENSIONAL DISEERSIDN, 191 OLDER DECAY and RETARDATION - ¥itH GRLID AT IGN TGO,

Project: SRz #24 (forraer Lops Dmar) | [ k I I
Date: "8/412016] Prepared by: __KKH Al = .
Confaminant. [Cumene to RSL. i 30 y18 NEW QUICK_DOMENICO.XLS
SOURCE X AY Az LAMBDA |SOURCE _ |SOURCE TTma roave SPREADSHEET APPLICATION OF - ™7
CONC (i) ] 0] WIDTH THICANESS  |(avs) AN ANALYTICAL MODEL FOR
&L 5 7 MULTIDIMENSIONAL TRANSPORT OF A |—
e 7 TZ0E+01 120500 R T w1 549 16560 DECAYING CONTAMINANT SPECIES” 1 —
LE LY . — 10,43 P.A. Domenica (1987) £
. = Madified to Include Retardation | |
Hydraulic Hydrauli¢ Soil Bulk Frac. Retard- v |
Cond Gradient Porosity Density KOC Org. Carb, |ation {(=K*i/n*R} |
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Naphthalene Calibration
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To 1 uglin 30 yrs

e s g e e . Y

AOVECTVE TRATEPORT WilR TIREE DURENSIONAL DISPERSION, 181 ORDER TECAY and FE TFIOATION - WITH CALISIATION TOOL |
Project: TSReetz #21 (former 1ops Dinst) | e I | [ 1 l l N
Date: §/4/3016]Prepared by.  KKH |
Contaminant: _[Naphthalene to > 1 ug/L In 30 yrs NEW QUICK_DOMENICQ.XLS ]
SOURCE Ax Ay Az LANEDA _|SOURGE _ [SOURGE iTme (days) SPREADSHEET APPLICATION OF ™1
CONG @) €] {ft) WIDTH __[THICKNESS _[(uays ] AN ANALYTICAL MODELFOR I
= MULTIDIMENSIONAL TRANSPORT OF A —
—— 6695  %.20E*D] T 30E+U0 == 1 G0E-03 ==yt 0.03 £l 40 = 10,681 ms&ﬁF DEGAYING CONTAMINANT SPECIES" - —
e y Lt v P.A. Domenrico (1987)
" 2 , | iodified to Inciude Retardation -
Hydraulic Hydraulic | Soil Bulk Frac. Retard- v
Cond Gradient Porosity Density nwoC Org. Carb. fation {(=K*iln"R} :
{ftidla (fefit) {dec. frac.) 10_{g_lcm“' _ R} {ft/cday)
a %.71&-01 06199 016 2,23 950 I.00E-03 2.3240625 0.0305649724 n
| ] | I T |Ci | | I
Foint Concentration Centerline Plot (linear) i Centerline Plot (log) '
() yit) B Q4B o o |H 1000 e —r
- 0.40 ;' e Output | L Cutput (1]
726 U B .35 i mm e e i e e |H 010 SRR | -Fiald
0.30 -l--j— e e Oaia _ % Data
(i IiB) Z(f) @ 0.25 - —— _L—‘ , 0010 e |
Cone. At 120 ol e 020+ —m— o — o —— & . -
at 10950 days = r ® 015 BRSNS | 8 0.001 '%"“"’_""""' AR i T = {
0.000 o0 4 ———-—- e e o B 4
= H  o.000 - -
gl 0.06 g ————rmm e —
, L i 0.00 -I-—%‘.":-'I-Wi}-#-ﬁ'q.'#-'i"-—-w i 0.000 - B — P — O i |
MODEL DOMAR 0 50 100 150 0 50 100 150
T ilength () 120 distance i distance t
WA () 120 I ] — |
12 24 36 48 60 72| 84 96 708 120
120 0.000 0,000 5.000 0.000 0.000 0.000 2.000 0.000 0.060 0.000
60 0.000 0.000 0.000 0.600 0.000 0.000 0.000 0.000 0.000 0.000
] 0.051] 0 000 0.000 L0001 0.000 0.000 0.600| 0.00 1,000
-60 0.000 -0.000 0.000 0.000 0.000 0.000 0.000 0.000l ©.000 0.000
-120 0.000f 0.000 0.000 0.000 0.000 0.000 0.060 0.000 0,000 0.000
Froid Dute:  Cendarins C Concentration 0419 009t
Dislance fram Sourco e =0 24 , E i
I I |

Page 2



Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania

August 2015

Attachment 2

Pennsylvania Natural Diversity Inventory Survey Results
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PNEI Project Environmental Review Receipt

1. PROJECT INFORMATION

Project Name: Sheetx 21
Date of review: 792015 11:43:10 Al

Froject Search ID: 20150709522125

Project Category: Hazardous Waste Clean-up, Sile Remediaiion, and Reclamation,Other

Project Area: 0.5 acres

County: Cambria Township/Municipality: Johnstown
Guadrangle Name: JOHHSTOWN ~ ZIF Code: 15302

Decimal Degress: 40.3000118 N, -78.011163 W
Degrees Minutes Seconds: 40° 18° 0 N, W

t43p clots €005 Goornle |

2. SEARCH RESULTS

Agancy Fesults

lkasponse

PA Game Commission No Known Impact

No Further Review Required

A Department of Conservation No Known !mpact
and Natural Resources

No Further Review Required

PA Fish and Boat Commission  No Known !mpact

No Further Review Required

U.S. Fish and Wildlife Service No Known Impact

No Further Review Required

As summarized above, Pennsylvania Natural Diversity Inventory (PNDI} records indicate no known impacts to
threatened and endangered species and/or special concem species and resources within the project area.
Therefore, based on the information you provided, no further coordination is required with the jurisdictional
agencies. This response does not refiect potential agency concerns regarding impacts to other ecological

resources, such as wetllands.



PNDI Project Environmental Review Receipt Project Search ID: 20150709522125

3. AGENCY COMMENTS

Regardless of whether a DEP permit is necessary for this proposed project, any potential impacts to threatened
and endangered species and/or special concern species and resources must be resolved with the appropriate
jurisdictional agency. In some cases, a permit or autherization from the jurisdictional agency may be needed if
adverse impacts to these species and habitats cannot be avoided.

These agency determinations and responses are valid for two years (from the date of the review), and are
based on the project information that was provided, including the exact project location; the project type,
description, and features; and any responses to questions that were generated during thig search. If any of the
following change: 1) project location, 2) project size or configuration, 3) project type, or 4} responses to the
questions that were asked during the online review, the results of this review are not valid, and the review must
be searched again via the PNDI Environmental Review Tool and resubmitted to the jurisdictional agencies. The
PNDI tool is a primary screening tool, and a deskiop review may reveal more or fewer impacts than what is listed
on this PNDI receipt. The jursidictional agencies strongly advise against conducting surveys for the species
listed on the receipt prior to consultation with the agencies.

PA Game Commission

RESPONSE: No Impact is anticipated to threatened and endangered species and/or spemal concem
species and resources '

PA Department: 'Of Conservation and Natural Resources

RESPONSE: No Impact is antlcupated to threatened and endangered spemes and/or special concern
species and resources ‘

PA Fish .a_nd_-_--Bo_at Commission

RESPONSE: No Impact is anticipated to threatened and endangered species and/or special concemn
species and resources.

U.S. Fish and Wildlife Service

RESPONSE: No impacts to federally listed or proposed species are anticipated. Therefore, no further
consultation/coordination under the Endangered Species Act (87 Stat. 884, as amended; 16 U.S.C. 1531 et seq.
is required. Because no take of federally listed species is anticipated, none is authorized. This response does not
reflect potential Fish and Wildlife Service concerns under the Fish and Wildlife Coordination Act or other
authorities.

4. DEP INFORMATION

The Pa Department of Environmental Protection (DEP) requires that a signed copy of this receipt, along with any
required documentation from jurisdictional agencies conceming resolution of potential impacts, be submitted with
applications for permits requiring PNDI review. For cases where a "Potential Impact” to threatened and
endangered species has been identified before the application has been submitted to DEP, the application
should not be submitted until the impact has been resolved. For cases where "Potential Impact” to special
concern species and resources has been identified before the application has been submitted, the application
should be submitted to DEP along with the PNDI receipt. The PNDI Receipt should also be submitted to the
appropriate agency according to directions on the PND1 Receipt. DEP and the jurisdictional agency will work
together to resolve the potential impact(s). See the DEP PNDI policy at http./fwww.naturalheritage.state.pa.us.

Page 2 of 3



PNDI Project Environmental Review Receipt Project Search ID: 20150709522125

5. ADDITIONAL INFORMATION

The PNDI environmental review website is a preliminary screening tool. There are often delays in updating
species status classifications. Because the proposed status represents the best available information regarding
the conservation status of the species, state jurisdictional agency siaff give the proposed statuses at least the
same consideration as the current legal status, If surveys or further information reveal that a threatened and
endangered and/or special concern species and resources exist in your project area, contact the appropriate
jurisdictional agency/agencies immediately to identify and resolve any impacis.

For a list of species known to occur in the county where your project is located, please see the species lists by
county found on the PA Natural Heritage Program (PNHP) home page {(www.naturatheritage.state.pa.us). Also
note that the PNDI Environmental Review Tool only contains information about species occurrences that have
actually been reported to the PNHP.

6. AGENCY CONTACT INFCRMATION

PA Department of Conservation and  U.S. Fish and Wildlife Service

Natural Resources Pennsylvania Field Office

Bureau of Forestry, Ecological Services Section 110 Radnor Rd; Suite 101, State College, PA 16801
400 Market Street, PO Box 8552, Harrisburg, PA. NO Faxes Please. '
17105-8552 '

Fax:(717) 772-0271

PA Fish and Boat Commission PA Game Commission

Division of Environmental Services - Bureau of Wildlife Habitat Management

450 Robinson Lane, Bellefonte, PA. 16823-7437 Division of Environmental Planning and Habitat Protection
NO Faxes Please 2001 Elmerton Avenue, Harrisburg, PA. 17110-9797

Fax:(717) 787-6957

7. PROJECT CONTACT INFORMATION

Name: .
Company/Business Name:
Address:

City, State, Zip:
Phone:( ) Fax:( )
Email:

8. CERTIFICATION

1 certify that ALL of the project information contained in this receipt (including project location, project
size/configuration, project type, answers to questions) is true, accurate and complete. In addition, if the project
type, location, size or configuration changes, or if the answers to any questions that were asked during this
online review change, | agree to re-do the online environmentat review.

applicant/project proponent signature date

Page 3 of 3
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Supporting Documentation for Derivation of Source Concentrations
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Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania August 2015

On-Site Soil

FRomeN AT paEEonD
! Lk A LI} ) s N ey
micoLial. (1 Page 89 f.w’lg g-. O {.u?:

GAProjects\$7:00\5 787 Sheetz Jolmstown 21 Central Ave\Risk Assessment\Sheetz 21 RA Text 082515 Final.doc



Teriv

Former Top's Diner Property
Johnstown City, Pennsylvagia

ation of Source Concentrations for On-Site Sutscrlice Soil 3-6 §4-bgs

i 4

!DIES.'

1. Indicates the applcable USEPA Rist

All results in milligrams per kilogram (mg/kg)-
Depth measured in fe.t below ground surfacs.

Bold values indicate an exceedance of the laboratory reporsting limit.
Bold and shaded values ind.zate exce :dance of the RSL.

N§ indicates No Standard.
"% = Not Analyzed

MTHEE = Methyl Tertiary Butyl Eiher

Based SSL ! each constituent. Note that sitce no Risk Bused SSL was available fcr

lead. The MCL Bzsed SS1 was utilized instead to screen the analytical data.

e :
—I Pest-Riarch 7605 P4 Shot List of Putroicum Preducts sor Uniesded Gasoline
saranle 10 Saaple | Sampie Ngtweatedor | s e i T T I
B Date Gepth | Uazaturoted . ) i 1.3,5- .
2 ;) 1her; = . ! AT Fi Yepht 2 207 N o
l Eenzens sluere | Etbylbenzene | X:lenes (Total) M1BE omeue | MNophthalen 'lrimeth:[h MDY etinyIbenzene Lesd
USEPA Region 3 Industrial Seil RSL 1 381 4,700 | 25 250 210 990 17 24 1,208 800
"USEPA Region 3 Risk-Based Soil 551 ; i 0.00023 0076 |  0.0017 0019 0.0032 0.074 | 0.00054 00621 | 0.017 |14
(T SBa (6) | /252012 | 6.0 “© T iam <l omz | <] odi_ | <] vasss T<7 0232 1 <] 0332 |< TN 0 R |
SB-6(3.5") | %25/2012 | 350 U T 0251 [<| 0as1 (<] 6251 | <| 0503 i< o251 | <| 0251 0 0251 < 0.251 186 1
SB-8{3) | 67252012 | 3.00 U <] 0247 | <] 0247 [ <[ 0247 | <| 0494 < o0z47 | <] 0247 | < 0247 | < 0.247 T
§B-14__ | 12/272013] 45 | U [ ose 1< o760 | 1 138 | <[ <0760 <[ 0768 133 8.90% < 0.76% 65
Maximum Conceniration 04 1 096 178 ] 133 0.908 — 468
Ma-imum Concentration Location SB-14 I SB-14 SB-14 | SB-14 £B-14 SB-14 (4-59

Pagelof |



On-Site Soil Sample 3-6 ft-bgs Lead Database
Former Top's Diner Property
Johnstown City, Pennsylvania

Sample |Satuwrated/Uns|
Sample ID Sample Date Depth aturated Lead (mg/kg) d_Lead (mg/kg)

SB-4(6) | 6/252012 | 6.00 U 127 1
SB-6 (3.57 | 6/25/2012 | 3.50 U 186 1
SB-8 (3" | 6/25/2012 | 3.00 U 30 1
SB-14 12272013 | 4-5' U 468 1

M:ALehman Engineers\Sheetz#21 Johnstown - Former Top's DinefAttachment 2 - Derivation of Source ConciSoiOn-Site\So



On-Site Soil 3-6 ft-bgs Lead Stats

Former Top's Diner Property
Johnstown City, Pennsylvania

General Statistics on Uncensored Data

Date/Time of Computation |6/22/2015 5:48:12 PM

User Selecied Options

From File [WorkShest.xls

Full Precision |(OFF -

Froam Fite: WorkSheet.xds

General Statistics for Censored Datasets (with NDs) using Kaplan Meier Method I

Varlabie NumObs | # Missing | NumDs | NumNDs | % NDs Min ND MaxND | KMMean | KM Var KM SD KM CV

Lead (inafkg)| 4 0 4 0 0.00% N/A NIA 132.3 50131 2239 1.692

General Statistics for Raw Dataset using Detecled Data Only

Variable NumObs | #Missing | Minimum | Maximum Mean Median Var D MAD/0.675| Skewness cV

Lead (mgikg)| 4 0 12.7 468 1323 243 | 50131 238 | 1282 1.994 1.602

Percentiles using all Detects (Ds) and Non-Detects (NDs)

Varlable NumQObs | #Missing | 10%ile 20%lle |25%ile(Q1) |50%ile{(12) | 75%Ile(Q3)| 80%ile 90%ile 95%ile 99%ile
Lead (mg/kg); 4 0 14.47 16.24 17.13 24.3 139.5 205.2 336.8 402.3 454.9

MALehman Engineers\Sheetz#21 Johnstown - Former Top's DinenAttachment 2 - Derivation of Source Conc\SoilOn-Site\So



On-Site Soil 3-10 ft-bgs Stats Database
Former Top's Diner Property
Johnston City, Pennsylvania

Sample ID Sample Date Sample Depth IS;::::::: t:: Benzene (mg/keg) d_Benzene (mg/kg) NROS_Benzene (mg/kg) GROS_Benzene (mg/kg) LnROS_Benzene (mg/lg)
SB-1(8.5") 6/25/2012 8.50 u 5.98 1 598 5.98 5.98
SB-2(7) 6/25/2012 7.00 U 0.223 0 -28.02319678 0,01 4.15639E-07
8B-3 (7} 6/25/2012 7.00 u 0.245 ] -28,02319678 0.01 4,15639E-07
5B-4 (6" 6/25/2012 6.00 - U 0.232 0 -28.02319678 0.01 4.15639E-07
5B-5 (6.5") 6/25/2012 6.50 U 0.229 0 -28.02319678 0.01 4.15639E-07
5B-6 {3.5" 6/25/2012 3,50 u 0.251 0 ~28.02319678 0,01 4,15639E-07
SB-7(7) 6£25/2012 7.00 U 0.25 o -28.02319678 0.01 4.15639E-07
SB-8 {3 6/25/2012 3.00 u 0.247 i} -28,02319678 0.01 4.15639E-07
8B-9 12/26/2013 9-10' u 0.0015 4] 4532455705 0.01 1E-10
SB-10 12/27/2013 9.1 U 0.0014 1] -28.02319678 0.01 4.15639E-07
8B-11 12,27/2013 9-10' u 0.0015 0 -37.07618545 0.01 5.16392E-0%
5B-12 12/27/2013 7.8 U 0.001% 0 -30.86142051 0.01 1.05013E-07
SB-12 12/27/2013 5-10' u 0.0015 0 -25.23817106 001 1.60321E-06
SB-13 12/27/2013 7-8' u 0.171 0 -28.02319678 0.0l 4.15639E-07
SB-13 12/27/2013 o010 U 0.0015 1] -19.52035423 001 2.56233E-05
5B-14 1242772013 4-5' U 0.4 1 0.4 04 04
SB-14 12/27/2013 T8 v 0.293 0 -28.02319678 0.01 4.15639E-07
9B-15 12/27/2013 7-8 u 0307 0 -28.02319673 0.01 4.15639E-07
$B-15 12/27/2013 o-10¢ U 0.301 0 -28.02319678 0.01 4.15639E-07
5B-16 12/27/2013 7.8 U 0.285 o -28.02319678 0.01 4.15639E-07
SB-16 12/27/2013 9-1¢ U 0.0013 0 -28.02319678 0.01 4,15639E-07
SB-17 12/27/2013 7-8 u 0.0015 0 -12.92666513 0.01 0.000626145

. e AF O, T PRTIE, T T PP

Trrin Nlned
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Qp-Site Soil 3-10 ft-hgs Stats Database
Former Top's Diner Property
Johnsten City, Pennsylvania

Sample ID Sample Date Sample Depth Eﬁ:xﬁg t:; Toluene (mg/ke) d_Toluene (mg/ke) NROS_Toluene (mg/kg) GROS_Toluene (mg/kg) LoROS Toluene (mg/lkg)
SB-1 (8.5} 6/25/2012 8.5D U 552 1 852 552 552
SB-2 (7 6/25/2012 7.00 U 0.223 0 -275.3256578 0.01 1.04458E-0%
SB-3 (7)) 6/25/2012 7.00 U 0.245 0 -275.3256978 0.01 1.04458B-09
SB-4 (6 6/2502012 800 U 0232 0 -275.3256978 0.01 1.04458E-09
SB-5 (6.5 6/25/2012 5.50 U 0.229 0 -275.32569758 0,01 1.04458E-09
SE-6 (3.5') 6/25/2012 3.50 u 0.251 0 2753256978 0.01 1.04458E-09
SB-7 (7" 6/25/2012 7.00 [ 0.25 0 2753256978 0.01 1.04458E-09
8B-8 (3" 6/25/2012 3,00 U 0.247 0 2753256978 0.01 1.04458E-09
SB-9 12/26/2013 510’ U 0.0037 0 -380.5458411 0.01 1E-10
SB-10 12/27/2013 910 u 0.0034 0 2753256578 0.01 1.04458E-09
SB-11 12/27/2013 9-10¢ U 0.0038 0 3415971817 0.01 1E-10
SB-12 12/2772013 7-8 U 0.0037 0 2753255978 0.01 1.04458E-09
SB-12 12/27/2013 9.10' U 0.0038 0 -211.6875887 0.01 1.212E-07
SB-13 12/27/2013 7-8 U 0.428 [ -275.3256978 0.01 1.04458E-09
SB-13 12/27/2013 910 U 0.0036 0 2753256978 0.01 1.04458E-09
SB-14 12/2712013 45 U 0.96 1 096 0.96 056
SB-14 12/27/2G13 7-8 U 0.732 0 -275.3256978 0.01 1.04458E-09
§5-15 12/27/2013 7-8 u 0.766 0 2753256978 0.01 1.04458E-09
SB-15 12/27/2013 910" U 0754 0 2753256978 0.01 1.04458E-09
SB-16 12/27/2013 7-8 % 0711 0 -275.3256978 0.01 1.04458E-09
SB-16 12/27/2013 g9-10¢ u 0.0033 ¢] -275.3256978 001 1.04458F-09
SB-17 12/27/2013 7-8 U 0.0037 0 -177.8598079 0.01 1.51689E-06
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On-Site Soil 3-10 fi-hgs Stats Database

Former Top's Diner Property

Johnston City, Pennsyivania
Sample ID Sample Date Sample Depth 311??;:; Ethylbenzene (mg/kg) d_Ethylbenzene (mg/kg) | NROS_Ethylbenzene {(mg/kg)] GROS_Ethylbenzene (mg/kg)|[LoROS_Etbylbenzene (mg/lg
SB-1(8.5" 6/25/2012 8.50 u 42.6 1 426 426 42.6
SB-2(7) 62572012 7.00 U 0.223 0 -101.1348413 0.01 0.006849891
8B-3 (7) 6/25/2012 7.00 u 0.245 0 -101.1348413 .01 0.006849891
5B-4 (6') 6/25/2012 6.00 U 0232 0 -101.134B8413 0.01 0.006849891
5B-5(6.5") 6/25/2012 6.50 U 0229 0 -101.1348413 0,01 0.006849891
SH-6 (3.5 6252012 3.50 U 0.251 o] -101.1348413 0.01 0,006849891
SB-7(7) 6/25/2012 7.00 U 025 0 -101.1348413 0.01 0.006849821
5B-E(3) 6/25/2012 3.00 U 0.247 0 -101.1348413 0.01 0.0068498591
SB-9 12/26/2013 9-10" U 0.0037 0 ~145.0880426 0.01 0.000446904
5B-10 12/27/2013 910 U 0.0034 0 -101.1348413 0.01 0.006849851
SB-11 12/27/2013 9-10 u 0.0038 +] -128.8835125 0.01 0.001222558
SB-12 12/27/2013 7-8 u 0.0037 0 -101.1348413 0.01 0.006849891
8B-12 12/2772013 9-10° U 0.0038 0 -75.17811098 0.01 0.034337361
$B-13 12/27/2013 7-8 u 0.428 0 -101.1348413 0.01 0.006849891
5B-13 12/27/2013 9-10' U 0.0036 4 -101,1348413 0.01 0.006849891
5B-14 12/27/2013 4-5 u 0.769 0 -101,1348413 0.01 0.006849891
5B-14 12/27/2013 7-8 u 153 1 15.3 153 153
§B-15 12/27/2013 7-8 u 338 1 3138 338 338
SB-15 12/27/2013 9-10' U 0.754 0 ~101.1348413 001 0.006845891
5B-16 12/27/2013 7-8 u 0.711 0 -101.1348413 0.01 0.006849891
SB-16 12/27/2013 9-10" U 0.0033 0 -101.1348413 0.01 0.006849891
SB-17 12/27/2013 7-8' u 0.0037 0 -61.71751131 0.01 0.079216379
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On-Site Soil 3-10 ft-bgs Stats Database

Former Top's Diner Property
Johaston City, Pennsylvania
Sample ID Sample Date Sample Depth 33::::::;; Total Xylenes (mg/kg) d_Total Xylenes (mg/kg) [NROS Total Xylenes (mg/lg)| GROS_Total Xylenes (mg/kg)[LaROS_Total Xylenes (mg/kg])

SB-1 {8.5" 6/25/2012 8.50 U 164 1 164 164 164
SB-2 (7 6/25/2012 7.00 U 0.446 o -463.6083654 0.01 9.94677E-06
5B-3(7) 6/25/2012 7.00 U 0.489 0 -463.6083654 0.01 9.94677E-06
SB-4 (6" 6/25/2012 6.00 U 0.4665 0 -463.6083654 0.01 9.94677E-06
8B-5 (6.5 6/25/2012 6.50 [0) 0458 0 -463 6083654 0.01 5.94677E-06
SB-6 (3.5) 6/25/2012 3.50 U 0.503 0 -463.6083654 0.01 9.94677E-06
SB-7{7) 6/25/2012 7.00 U 0.501 0 -463.6083654 0.01 9.94677E-06
5B-8 (3" 6/25/2012 3.00 19) 0.494 0 -463.6083634 0.01 9.94677E-06
SB-2 12/26/2013 9-10' u 0.0074 0 -582.5564601 0.01 4.03247E-07
SB-10 12/27/2013 5-10 u 0.0069 0 -463.6083654 0.01 9.94577E-06
SB-11 12/27/2013 o-10' U 0.0075 0 ~582.5564601 0.01 4.03247E-07
5B-12 12/27/2013 7-8' u 0.0075 0 -352.3416463 0.01 0.000199477
SB-12 12/27/2013 0-10' U 0.0076 0 -163.6083654 0.01 9.94677E-06
§B-13 12/27/2013 7-8 U 0,855 0 -463.5083654 0.01 0.94677E-06
SB-13 12/27/2013 9-10' u 0.0073 0 -463.6083654 0.01 9.94677E-06

SB-14 12/27/2013 4-5 U 178 1 1.78 1.78 ) 1.78

SB-14 12/27/2013 7-8' U 6.66 1 6.66 6.66 6.66
SB-15 12/27/2013 7-8' u 1.53 0 -463,6083654 0.01 9.948T7E-06
5B-15 12/27/2013 5-10' u 1.51 0 -463.6083654 0.01 %.94677E-06
SB-16 12/27/2013 7-8' U 142 0 -463.6083654 0.01 9.94677TE-06
$B-16 12/27/2013 2.10' u 0.0065 o -463.6083654 0.01 9.94677E-06
5B-17 12/27/2013 78 U 0.0074 0 -352.3416463 0.01 0.000159477

R marin Cmalnanred VDbt Inbimnbram  Enrras Fania Finad flknnheent 4 Parbuabine af Baenn CannlCaiile Sie-te i



On-Site Soil 3-10 ft-bgs Stats Database
Former Top's Diner Property
Johnsten City, Pennsylvania

Sample ID Sample Date Sample Depth ‘SJ::::::;; Cumene (mg/kg) d_Cumene (mg/lkg) NROS_Cunmene (g/kg) GROS_Cumene (mg/kg) LnROS_Cumene (mg/lg)
SB-1(B.5") 6/25/2012 8.50 u 471 1 471 471 471
8B-2 (7Y 6/25/2012 7.00 u 0:223 0 -7.526806899 0.01 0.043336426
5B-3 (T 6/25/2012 7.00 u 0.245 0 -7.92680685% 0.0t 0.043336426
SB-4(6") 62572012 6.00 184 0232 ¢] -7.924B06859 0.01 0.043336420
SB-5 (6.5 6/25/2012 6.50 u 0.22% 0 -7.926806859 0.01 0.043336426
SB-6(3.5) 6/25/2012 3.50 U 0251 0 7926806859 .01 0.043336426
SB-7(7) 6/25/2012 7.00 U 025 0 -7.926B06859 0.01 0.043336426
SB-8 (39 6/25/2012 3.00 u 0,247 0 -7 926806899 0.01 0.043336426
SB-9 12/26/2013 9-10 U 0.0037 0 -11.79567482 0.01 0.010144668
SB-10 12/27/2013 9-10' U 0.0034 li] -1.526R06899 0.01 0.043336426
SB-11 12/27/2013 9-10° U 0.0038 o] -10,36931258 0.01 0.017327309
5B-12 12/27/2013 78 u 0.0037 0 -7.92680685% 0.01 0.043336426
5B-12 12/27/2013 o-10" U . 0.0038 \) -5.64203223 0.01 0.102156338
8B-13 12/27/2013 7-8 9] 0.428 0 -7.925806839 0.0 0.043336426
SB-13 12/2772013 9-10 U 0.0036 0 -7.926806899 0.01 0043336426
§B-14 12/27/2013 4.5 u 0.769 0 -7.926806899 0.01 0.043336426
SB-14 12/27/2013 7-8" U 2.36 1 236 2.36 2.36
SB-15 1242742013 7-8 U 1.25 1 1.25 125 125
SB-15 12/27/2013 9-10' U 0.754 0 -7.926806899 0.01 0.043336426
SB-16 12/27/2013 7-8 U 0.711 0 -7.926806899 0.01 0.043336426
SB-16 1242772013 9-10' u 0.0033 0 -7.926B06899 0.01 0.043336426
8B-17 12/21/2013 7-8' U 0.0037 0] -4 457197437 0.01 0.159364012
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On-Site Soil 3-10 ft-hgs Stats Database
Former Top's Diner Property
Johnston City, Pennsylvania

Sample ID Sample Date Sample Depth 3:::::;::;; Naphthalene (mg/kg) d_Naphthalene (mg/kg) | NROS_Naphthalene (mg/kg) GROS_Naphthalene (mg/ke) | LaROS_Naphthalene (mg/lcg)
SB-1 (8.5) 6/25/2012 8.50 U 163 1 16.3 16.3 16.3
5B-2 () 6/25/2012 700 U 0677 0 24 82562233 001 0.033889285
SB-3 (T 6/25/2012 7.00 U 0.245 o 24.32562231 0.01 0,033889285
SB-4 (6 62502012 |  6.00 U 0.232 ) 2482562233 0.01 0.033880285
§B-5(6.5) 6/25/2012 6.50 U 0.229 0 24.82562233 0.01 0.033889285
SB6 (3.5) 612512012 3.50 U 0.251 7 2482562233 0.0l 0033889285
SB-7 (7 6/25/2012 700 U 0.25 0 2482562233 0.01 0033889285
SB-8 (39 61252012 3.00 U 0.247 0 2482562233 0.01 0.033889285
SB-9 12/25/2013 5.10' U 0.0037 0 37.22072422 0.01 0.004952416
SB-10 12/27/2013 5.10' U 0.0034 ) -24.82562233 6.0 0.033889285
~ §B-11 122772013 910 U 0.0038 0 32.62343801 0.01 0.010157893
SB-12 12/27/2013 7-8' U 0.0037 i 24 82562233 0.01 0.033880285
SB-12 12/2712013 510" U 0.0038 0 _17.6652779 0.01 0.102457745
SB-13 12/27/2013 7-8 U 0.428 0 24 82562233 0.01 B 0.033889285
5B-13 12/27/2013 910 U 0.0036 0 -34.82562233 0.01 0033889285
SE-14 12/27/2013 4.5 U 1.33 1 133 1.33 1.33
5B-14 12/27/2013 78 U 123 1 123 123 123
SB-15 12/27/2013 7-8' U 5.15 1 515 515 5.15
SB-15 12/27/2013 9.10' U 0.754 0 24.82562233 0.01 0.033B89285
SB-16 12/27/2013 7.8 U 0.761 ] -4 82562233 0.01 0.033889285
SB-16 1272772013 9-10/ U 0.0033 T 0 24 82562233 0.01 0.033889285
SB17 | 12/27/2013 78 U 0.0037 0 1403121925 .01 0.179639545
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On-Site Soil 3-10 ft-bgs Stats Database

Former Top's Diner Property
Johnstoa City, Pennsylvania

SampleID |  Sample Date | Sample Depth 3::::‘:::; 1,2,4-TMB (mg/kg) d_1,2,4-TMB (mg/kg) NROS_1,2,4-TMB (mg/kg) | GROS_1,2,4-TMB (mg/kg) | LoROS_1,2,4-TMB (mg/lg)
SB-1 (8.5 6/25/2012 2.50 U 953 1 95.3 953 553
SB-2{7) 6/25/2012 7.00 U 0.547 1 0.547 0.547 0.547
SB-3 (7 €/25/2012 7.00 U 0.261 1 0.261 0.261 0.261
SB-4(6) 6/25/2012 6.00 U 0.232 0 -87.42544201 0.01 0.001420779
SB-5 (6.5) 6/25/2012 6.50 U 0.229 0 -87.42544201 .01 0001426779
8B-6 (3.5 6/25/2012 3.50 u 0.251 0 -87.42544201 0.01 0.001420779
SB-7 (T) 6/25/2012 7,00 u 025 0 -87.42544201 0.01 0.001420779
SB-8 (3 6/25/2012 3.00 U 0.247 0 -87.42544201 0.01 0.001420779
SB-9 12/26/2013 910 U 0.0037 0 -125.1502648 0.01 0.000103148
SB-10 12/27/2013 5-10' U 0.0034 0 -87.42544201 0.01 0.001420779
SE-11 12/27/2013 5.10' U 0.0038 0 -110.975534 0.01 0.000276346
$B-12 12/27/2013 7-8 U 0.0037 ) -87.42544201 0.01 0.001420779
SB-12 12/27/2013 5.10' u 0.0038 0 ~66.60559065 0.01 0.006041755
SB-13 12/27/2013 7-8 u 0.428 0 -82.48217757 0.01 0.002003475
8B-13 12/27/2013 9-10" u 0.0036 [} -87.42544201 0.01 0.001420779
SB-14 12/27/2013 a-5' u 0,908 1 0,908 0.908 0.908
SB-14 12/27/2013 7-8' U 419 1 419 419 4,19
SB-15 12/27/2013 Exy U 0.766 0 -77.96304511 0.01 0.002743058
$B-15 12/27/2013 9.1¢' U 0,754 0 7796304511 0.01 0.002742058
$B-16 1212742013 7-8' U 147 1 1.37 137 137
SB-16 12/27/2013 o.10" U 0.0033 i -B7.42544201 0.01 0.001420779
SB-17 1242772013 7-8' U 0.0037 0 -36.46324738 0.01 0.012229311
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On-Site Soil 3-10 ft-bgs Stats Database

Former Top's Diner Property

Johnston City, Pennsylvania
Sample ID Sample Date Sample Depth ISJE;:::':t:; 1,3,5-FMB (mg/kg) d_1,3,5-TNVB {mg/kg) NROS_1,3,5-TMB {mg/kg) | GROS_1,3,5-TMB (mg/kg) | LaROS_1,3,5-TMB (mng/kg)
§B-1 (8.5 6/25/2012 8.50 u 376 1 376 376 376
3B-2 (7} 6/25/2012 7.00 u 0.223 0 -102.2874473 0.01 8,273B5E-05
$B-3 (7} 6/25/2012 7.00 U 0.245 Q -102.2874473 0.01 8.27385E-05
5B-4 (6") 6/25/2012 6.00 U 1.232 Q -102.2874473 0.0} 8,27385B-05
§B-5 (6.5') 6/25/2012 6.50 U 0229 0 -102.2874473 0.01 8.27385E-05
§B-6 (3.5 6/25/2012 3.50 U 0.251 0 -10r2 2874473 0.01 8.27385E-05
5B-7 (7") 6/25/2012 7.00 U 025 0 -102.2874473 0.0f B.27385E-05
SB-8 (3") 6/252012 3.00 U 0.247 ] -102.2874473 0.01 8.27385E-05
SB-9 12/26/20132 9-10' U 0.0037 0 -144 4569935 0.01 1.49375E-06
$B-10 12/27/2013 9-10' U 0.0034 4] -102.2874473 .01 8.¥7385E-05
5B-11 12/27/2013 5-10' U 0.0038 4] -128.9100559 o.01 6.56207E-06
5B-12 12/27/2013 7-8' U 0.0037 4] -102.2874473 0.01 8.27385E-05
SB-12 12/27/2013 9-10' 9] 0.0038 0 ~77.38406131 0.01 0.000885719
SB-13 12/27/2013 7-8 __u 0.428 0 -102.2874473 0.01 8.27385E-05
5B-13 1272772013 5-10' U 0.0036 0 ~102.2874473 ) 0.01 8.273185E-05
5B-14 12/27/2013 4-5' u 0.769 0 -102.2874473 0.01 8.27385E-05
5B-14 12/27/2013 7-8 u 443 1 443 443 443
8D-15 12/27/2013 7-8 u 0.766 0 -102 2874473 0.01 8.27385E-05
§5B-15 12/27/2013 9-10 u 0.754 0 -102.2874473 0.01 8.27385B-05
SB-16 12/27/2013 7-8' u 0993 1 0.993 0993 0.993
5B-16 12/27/2013 9-1¢ u 0.0033 0 -102.2874473 0.01 8.27385E-05
§5B-17 12/27/2013 7-8' u 0.0037 1} -54 46970326 0.01 0.003028436
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On-Site Soil 3-10 fi-bgs GOF
Former Top's Diner Property
Johnstown City, Pennsylvnaia

|Gondnese-of-Fit Test Statistics for Data Sets with Non-Detects

User Soleptad Options

Date/Time of Computation |6/10/2016 3:54:60 PM

From File |v/orkSheet.xls

Full Precision |OFF

Canfidence Coefficient |0.95

Benzena (mg'kg) ==
MNum Qbs | Numn Miss i Num Valld| Detacts NDs % NDs
Raw Statisfics| 22 ] | 22 2 2 S0.91%
Number | Minimum | Maxmum | Mean Medtan Sk
Statistics {Non-Detects Orly)| 20 i NiA NIA NiA NA N/A
Statistics (Datects Only) 2 - NA N/A NA NiA NA
Statistics (All: NDs treated as Dt vatug)) 22 NiA NiA N/A NiA NA
Statistics {All: NDs treated 25 DL2valus)] 22 NIA N/A, N/A NA NiA
Statlstics {(Normal ROS Imputad Data)| 22 NiA A NIA A A
Normal GOF Test Results
NoNDs | NDs=DL [NDs= DLIZPDmaI ROS
Conrelation Coeficiant Rl WA NIA, A | A
Testvalue | Cit. {0.06) Concluslon with Alpha(D.05)
Shapirc-Wilk (Detects Only)] N/A NIA
Lilliefcrs {Detects Only)|  N/A NA
Sheplro-Wilk (NDs=DL)| NA N7A
Lilliefors (NDs=DL)| N/A NiA
Shapiro-Wilk (NDs = DLI2)| NA NfA
Lilliefors {NDxs = DUZ_){ NiA N/A
Shepiro-Wilk (Narmal RCS Estimatss))  NA& WNiA
LifMefors {Normal ROS Estimates),  NA ] NA
Gamma GOF Tast Results
No NDs | NDs = DL |NDs = DLZf5amma ROS
Comelation Coefficient Rl  N/A ] NA NiA NiA
‘Test value | Crit. (0.05) Conclusicn with Alpha{0.05)
Anderson-Derling [Defects Only)|  N/A NIA
Kolmogerov-Smimaoy (Detects Only)l  NAA Ni&
Anderson-Darfing {(NDs=DL) NA NIA
Kelmogorow-Semimov (NDs = DL N/A WA
Anderson-Dariing (NDs = DU2)| WA NA
Kolmogorov-Smirnov (NDe = DLIZY  N/A NA
Andarson-Darling (Gamma ROS Estimates)]  NiA N/A
Kolmogorov-Smimaov (Gemma ROS EsL)|  NiA NIA

Note: Bubstit.tion methods such as DL or DLA2 are not recommended.




Ou-Site Soil 3-10 ft-bgs GOF
Former Top's Diner Property
Johnstown City, Pennsytvnala

Tolusne (mg/hg)
Nurmi Obg | Num Miss | Num Valid | Detecis NDs % NDs
Raw Statistics; 22 0 22 2 20 90.91%
Numbrzr | Minimum | Maximum | Mean Median S0
Stefistics {Non-Detects Only)| 20 MIiA NiA NA WA WA
Statistics (Detects Only)] 2 A NA NiA NA N/A
Statistics (All: NDs reated as DL value)l 22 N/A NA, NiA N/A NiA
Statistics {All: NDs treated as Di/2 valua) 22 NIA N/A A N/A WA
Statisfics (Normal ROS Imputed Data)) 22 NA NIA NA N/A WA
Nomal GOF Test Resuits
NoNDs | NCs = DL |NDs = DL2N Roq
Correlation Coafficient Rl NA | NA NIA wa |
Test valus | Crit. (0.08) Concluslon with Alpha(0.08)
Shapire-Wilk (Detects Only)[ WA NA
Lillefors (Detects Only)| NA NfA
Shaplro-wilk (NDs =DL)| NA NA
Lilliefors (NDs =DL)| NA NIA
Shapi-Wilk (NDs =DL/2)i  N/A NA
Lilfiefors {NDs = DL/2)[  NiA NA
Shapiro-Witk (Normal ROS Estimates)  NIA WA
Liliefors (Normal ROS Estimates)| NiA NA
Gamma GOF Test Results
NaNDs | NDs=DL [NDs= amma R
Correlation Coefficient NiA NA NA NiA
Test valus | Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only)[  N/A N/A
Kelmogerov-Smirnoy (Detects Only)]  N/A NIA
Anderson-Darfing (NDs = L) N/A /A
Kolmogorov-Smirnov (MDa=DLY  NA N/A
Anderson-Darling (NDs = DLiZ)| NA N/A
Kolmogarov-Smimov (NDs = DL2)|  NiA NiA
AndersonDariing (Gamma ROS Estimates)| NA NIA
Kolmogorov-Smimov (Gamma ROS Est)| NA NiA

Mot Subskihalion methods such as DL or DLf2 are not recommandad.




On-Site Soil 3-10 fi-bgs GOF
Former Top's Diner Property
Johnstawn City, Pennsylvnaia

[Ethyibanzana (mgfg)
Num Obs | Num Miss | Num Valid| Detects | NDs % NDs
Raw Stalistics] 22 [ =2 3 19 86.36%
Number | Minimum | Mexdmum | Mean Median sp
Statistics {(Non-Delects Only)| 19 0.0033 0.769 023 0229 0.263
Statistics (Detects Only)[ 3 .38 426 2043 16.3 2011
Stafistics (All: NDs treated as DL value)| 22 0.0033 428 2984 0.238 9.428
Stat.des (Al NDs treated as DL2 value) 22 200165 | 426 2885 0.118 9.455
Statistics (Nonmal ROS Imputed Data)] 22 -145.1 42,6 84.85 1811 45.89
Statistics {Gamma ROS Imputed Dats)l 22 0.01 428 2794 Q.01 9.483
Statisics {Lognomal ROS Imputed Data)] 22 4.4600E-4 | 4286 2795 0.00685 6.483
Khat KSar | Thetahat | Logtean, LogSidv | LogCV
Statistics (Detects Only) | NA 1 NA NIz NiA NPA N/A
Stabistics (NDs=DL)[ 0218 ; 0219 1366 2228 2943 -1.321
Statistics (NDs = DL2)|  0.181 0.195 16.12 2827 an =14
Statstics {Gamma ROS Estmates) [ £.163 [RK! 1713 - - -
Statistics {Lognomal ROS Estimatesy - ~ = 3572 2851 | -B.718
Neormal GOF Test Results
NoNDs | NDs =DL |NDs = DL2ZNormal ROS
Correlation Coefident Rl 0.976 | 0674 D657 0.569
Test vaiue | Crit. (0.05) Condlusion with Alph=(0.08)
ShapiroWilk (Detects Only)| 0951 0.767 |Data Appear Normal
Llllefors {Detects Only)|  0.267 0512 |Data Appaar Normal
Shapiro-Wik (NDs =DL)|  D.354 0911 |Data Not Normal
Liliefors (NDs =DL),  0.4567 0.189 | Dalz Not Normal
Shaplro-Wilk (NDs =DL/Z)|  0.348 0.911 | Diata Not Norma!
Lilliefors (NDs =DLI2)|  0.468 0.189 [Dwata Not Normal
Shapire-Wik (Normal ROS Estimates)] 0,665 0.941 [Data Not Novmal
Lilliefors (Normal ROS Estimates)]  0.411 C.189 [Data Not Nocmal
Gammea GOF Teck Rasuits
NoNDs | NDs = DL [MDs = DL/2lamma ROS
Correfation Coefficient R  N/A | 0838 0.945 0.953
Test value | Crit. (0.05) Conclusion with Alpha{0.05)
Anderson-Darling (Detects Only)|  N/A N/A
Kolmogorav-Smimaov (Detects Only)|  NA NiA
Anderson-Darling (NDs = DL)| 2003 ©.888
Kolmagorov-Smimov (NDs = DL)|  0.288 0205 (Data Not Gamma Distributed
Anderson-Dading (NDs = DL/2)|  2.3H1 0.805
Kolmogorov-Smimov (NDs = DLi2)| 0327 0.207 |Data Not Gamma Distributed
Anderson-Darfling (Gamma RGS Estimates)|  6.541 0.631
Kolmogorov-Smimov {Gemma ROS Est)|  0.544 | 0.265 |Data Not Gamma Distributed
Lagrnomal GOF Tast Resulte
NoMNDs | NDs=DL |NDs=DL/2| Log ROS
Correlation Coefficent Rl  0.654 0934 0.934 0.807
Tast value | Crit. (0.05) Conclusion with Alpha(0.05)
Sheniro-Wilk (Detects Only) MA WA
Lilllefors {Detects OnfyY WA NS,

Stapro- Wik (Ns = DL}

0.861 0.811 |Data Not Lognormal

Lilliefors (NDs = DL)

0.236 0,189 |Data Not Lognormal

Shapli Wik {NDs = DLZ)

0.8562 0911 |Data Not Lognormal

Lilliefors (NDs = OLZ)

0.228 0188 [Data Not Logrormal

Shapiro-Wilk (Lognormal ROS Estimales)

.663 0911  |Dita Not Logrormal

Lilliefors (Lognormal ROS Estimates})

£.411 0.189 [Data Net Lognormeal

Note: Substitution mathods such as DL or DL/2 are not recommended.




On-Site Soil 3-10 fi-bgs GOF

Former Top's Diner Property
Johnstown City, Pennsylvnaia
Total Xylenes (mg/kg)
Num Chs | Num Miss | Num Valid| Oetects NDs ¥:NDs
F{awswtlsﬁcs! = ‘ 0 z 3 13 86.06%
Number | Manimum | Maximum | Mean Nedian 50
Statistics (Nom-Detects Only); 19 0.0065 153 0.46 0.458 0525
Statistics {Datects Cnly); 3 1.78 164 57.48 6.86 9228
Slatistics (All: NDs treated as DL valug)) 22 0.0065 1 4235 0478 3482
Statistics (Al NDs treated as DL/2 value)] 22 000325 | 164 8.037 0239 34.88
Statistics (Normal ROS Imputed Data)] 22 -582.6 164 -383.2 -4636 192.2
Siatistics {(Gamma ROS Impuled Data)] 22 0.01 164 7.847 0.01 34.91
Slatistics {Lognormal ROS Imputed Data)l 22 4.0825E-7 | 164 7.838 |9.84GBE-6 34.91
K hat KStar | Theta hat | Log Mean | LogStdv | LogCV
‘Statiatics [Delects Only) | N/A NA NA WA NIA NiA
Statistics {NDs = DL) 0197 0.201 4179 -1.634 2842 -1.739
Stalistics (NDs = DL/Z) 0174 G181 45,15 -2233 2993 -1.34
Statislics {Gamma ROS Estimatesy| 0137 | 0148 5736 - - -
Stllstics (Lognormal ROS Estimates)|  — | - - 9622 | 5172 | 0538
Nomal GOF Test Rasuls
No NDs | NDg =DL |NDs = DLﬂi\!orrnal ROS
Comelation CoefficientR|  0.879 0.468 0.463 | 0.45¢
Test value | Crit. (0.05) Conclusion with Alpha{0.05)
Shapiro-Wilk (Datscts Only)|  0.773 0.767 |Data Appear Normal
Liliefors {Detects Onfy)|  0.376 G512 |Data Appear Narmal
Shapiro-Wik (NDa=DL)[ 0.244 0.911 |Data Not Normal
Liligfors (NDs =DL)  3.482 0.188 |Desa Not Normal
Shapira Wik (NDs=DL/Z)| .24 0517 |DetaNetNommal
Lilefors (NDs=DL/2)} 048 0,189  |Data Not Normal
Shaplro-Wilk (Normal ROS Estimates)  0.617 0911 |Data Not Nomal
Lilliefors {Normal ROS Estimates)|  0.416 0,189 |Data Nol Normal
Gamma GOF Test Results
No NDs | MDs = DL [NDs = DL/2Gamma K04
Correlation Coefficient Rl N 0.848 0.859 0.88
Testvalbe | Crit. {0.05) Conclusion with Alpha(D.CE}
Anderson-Darking (Detects Only)| | NiA NiA
Kolmogorav-Smirnov (Detscts Orly)|  NA N/A
AndersonDarliog (NDs = DL)|  2.766 0.898
Kolmogorov-Smirmov {NDs = DL)|  C.32% 0.206 {Data Not Gamma Distributed
Acderson-Darling (NDs = DI2)[ 3024 o.g21
Kolmogorov-Smimov (NDe=DLi2) 0,336 0208 |Data Not Gamma Distributed
Anderson-Darling {Gamma ROS Estimates)  6.819 0.956
KolmogorowSmimov (Gamma ROS Est}|  0.637 a.21 Data Mot Gamma Cistributed
Lognomal GOF Test Results
NoNDs | NDs =DL |NDs =Dl LogROS
Correfation Coefficient 0972 0.923 0.928 0773
Test value | Crt. (0.05) Conclusion with Alpha(0.05)
‘Shapiro-Wilk {Detects Only)| /A NiA
Ullkfors {Detects Only)| WA [T
Shapiro-Wilk (NDs = DL)|  0.847 0911 |Data Not Lognormal
Liliefors (NDs =DL)]  0.251 0,189 |Pata Not Lognormat
Shapiro-Wilk (NDs =DL/2)|  0.868 0.977 |Data Not Lognormal
Lilliefors (NDs =DL/2)  0.233 0.189 |Data Not Lognormal
Shapiro-WIIk {Lognormal ROS Estimates)]  0.617 0,911 |Data Mot Lognormal
Lilliefors (Lognermal ROS Estimates) 0416 0,789 |Daa Mot Lognormal

Miote: Substitution mathds such a5 BL of DLIZ ara ol recommanded.




On-5ite Soil 3-10 ft-bgs GOF
Former Top's Diner Property
Johustown City, Pennsylvnaia

[Curnene (mpfkg)

Num Obs | Num Miss | Num Valid | Detects NCs % NDs

Raw Statistics| 22 [} 7] 3 18 86.36%
Number | Minimum | Mexdimum Mean Medlan 8D
Statistics (Non-Detecls Orly)| 19 0.0033 0.769 023 0.220 0.263
Slatistics (Detects Only)| 3 126 471 2773 236 1.767
Statisfics (All: NDs “reated ag DL valug)] 22 0.0033 471 0677 0.23% 1.076
Stenistics {All: NDs treatod as D2 valus)| 22 0.00165 4.1 0477 119 1.088
Statistics (Normal ROS Imputed Data)] 22 -11.8 47 -6.493 -7.927 404
Statistics (Camma ROS (mputed Data)] 22 0.0 47 0.387 0.01 1113
Statlstics (Lognommal ROS Imputed Data)| 22 0.01t1 4.7 D.A21 0.0433 1.102

Khat KStar | Thetahat | Log Mean | Log Stdv | logCV

Statistics (Detects Only) | N/A NiA NiA NFA NA /A

Stafstics (NDs =DL)|  0.382 0.334 14638 ~2.458 2567 -1.044

Statistics (NDs = DLIZ) 0298 @ D288 1.603 «3.057 2703 -0.884

Statistics (Gamma ROS Estimates)] 0245 ; 0242 1.578 - - -

Shatistics (Lognormal ROS Estimetes) - I - - <2601 15616 | .-0.583

Normal GOF Test Resuits

NoMDs | NDs=DL |NDs= Mormal ROS

Correlation Coefficient 4 0.979 0.737 0679 0616

Test vaie | Crit (0.08) Conciusion with Aipha({0.05)

Shaplro-Wilk (Delecls Oly)]  0.958 | 0767 |Data Appear Nommal

Liineiors (Detects Only)) | 0268 | 0512 | Data Appear Normal

Shaplrp-Wilk (NDs=DL)|  0.563 0.911 [Data Not Normal

Llligfors (MDs =DL)|  0.301 0.189  |Dala Not Normal

Shapirc-Wilk (NDs = DL2)|  0.482 0.911  |Data Not Normal

Lillefors NDs =DL/2)|  0.388 0.188 (Dsta Not Nommal

Shepiro-Witk (Normgl ROS Estimatesy  D.665 0.811  [Data Not Normal

Lilliefors (Nommal ROS Estimatesy  0.411 0,188 [Data Nat Normal

Gamma GOF Test Results

Ne NDs | NDs =DL |NDs = DL/2Bamma RO

Correlation Coeffident Rl  N/A 0.878 0.97 0.955
Test value | Crit. (0.05) Ceneluslon with Alpha(0.05)
Anderson-Dariing (Detects Only), NA N/A
Kolmogarov-Smirnov (Detects Crly)| WA N/A

Anderson-Darling (NDs=DL)[ 1,125 0836

Kolmogorov-Smirnov (NDs =DL)|  0.231 0.2 Data Not Gamma Distibuted

Andersan-Daring (NDs =DL/2)| 1244 | 0.849

Kolmogorov-Smimov (NDg = DL/2)p .24 0.201 |Data Not Gamma Distributed

Andersan-Darling {Gamma ROS Estimates))  B.548 0.875

Kalmogorov-Smimav (Gamma ROS Est)| 0545 0204 |Data Not Gamma Distributed

Lognamal GOF Tast Resulis

NoiNDs | NDs=DL [NDs=DUZ Log ROS

Correlation Cosficlent R| 1 6815 | 0826 | 0.807
Test valug | Crit. (0.05) Concksion with Alpha{D.05)
Stapizo-Wilk (Dewects Only)| WA NiA,
Lilliefors (Dotedis Only)| WA 7Y

Shapirovilk (NDs =LY  0.821 0.911 |Data Mot Lognormal

Lliefors (NDs=DL)|  0.282 | 0169 |Data Mot Lognonmal

Shapiro-Wilk (NDs =DL/Z)|  0.B43 05811 |Data Not Lognormal

Lilfefors {NDs = 0.262 0,189 |Data Not Lognarmal
BL2)

Shaplro-Wilk (Lognc.mal ROS Estmates);  0.5594 0911 |Data Not Lognommal

Lilliefors (Lognormal ROS Estimates)] 0411 0,189 |Deta Not Lognormal

1
Noile: Substitaion methods such as DL or DLI2 are nok recommanded.




Oun-Site Soil 3-10 ft-bgs GOF
Former Top‘s Dimer Propexty
Johnstown City, Penusylvnaia

Naphthalane (mphkg)
Num Obs | Num Miss | Num Velid| Detscts NDs % NDs
Raw Gtailsfics| 22 0 2 4 18 81.82%
Number | hinimum | Maximum | Mean Median SD
Statistics (Non-Detects Only){ 18 0.0033 0.761 0.228 0.231 0.286
Statistics [Detects Only)| 4 133 163 877 8725 6.773
Statistics (All: NDs rcated as DL value)| 22 0.0033 168.3 1.781 0.246 4241
Statistics (All: NDs trested a5 DUZ value)) 22 0001851 163 1.688 0.123 4271
Statisics (Normal ROS Imputed Data)l 22 -3 163 -18.82 -24.83 14.21
Statistics {Gamma ROS Imputed Dala)y 22 0.01 16.3 1.608 C.01 4.303
Statistics (Legnormal RIS Imputed Data)i 22 0.00439 16.3 1.63 0.0339 4.252
K hat KStar | Thetahat | Log Mean | LogSwy | Log GV
Statistics {Detects Only) [ 1.515 0.545 575 1.806 1126 0.624
Statistics (NDs = DL) | 0=8 0.252 6.851 -2.184 PX:]| -1.332
Statistics (MOs=DL2) | 0.221 02 763 2751 3.098 -1.128
Seatistics (Gemma ROS Estimates) | 0.19 0194 8.448 - - -
Stetistics {Lognormal ROS Estimates) - - - 2457 2201 -0.898
Normal GOF Test Rasults
NeNDs | NDs=DL |NDs= Du‘szurma\ RO
Comelation Goeficent R 0,986 0.675 0.661 1 0.645 |
Tast value ! Crit. (0.05} Conclusion with Alphe{0.05)
Shapirowilk (Detects Only)|  0.959 0.743 {Data Appear Normal
Lillefors {Detects Only)]  0.203 0.443  |Data Appear Narmmal
Shaplro-Wilk {NDs =DL)| 047 0.911 |Data Not Normal
Lillefors (NDs =DL)|  0.413 0.189 |Data Not Nommal
Shapira-Wilk (NDs =DL/2)]  0.451 0911 |Pata Not Nommal
Liliefors (NDs =DL/Z})}  0.438 0.189  |Data Not Nomal
Shapire-Wik (Normal ROS Estimates)) 0.712 0.911 |[Data Not Normat
Liliefors {Normal ROS Estimates)|  0.391 C.189 |Data Not Normal
Gamma GOF Test Results
NoNDs | NPs=0L |NDg= ROY
Carrelation Coefficiew Rl 0.917 0.962 0.862 | 0.962
Test value | Crit. (0.06) Canelusicn with Alpha(0.05)
Anderson-Darling (Detects Only)|  0.283 0.662
Kolmogarow-Smimov (Detects Only))  0.26 0.399 |Detected Data Appear Gamna Distributed
Apderson-Darling {NDs =DL)| 1392 0.859
Kalmogorov-Smimav (NDs =DL)|  0.205 0.203 |Data Nol Gamma Distributed
Anderson-Darling {NDs =DU2)|  1.67 0.888
Kolmogorov-Gmirnov (NDs = DU/ZY| | 0.558 | 0205 |Data Not Gamma Distributed
Anderson-Darling (Gesmma ROS Estimates)] E5.BBS 0.806
Kolmogorov-Smimov {Gamma ROS Est)l  G.516 0.207 |Data Not Gamma Distributed
Lagnommal GOF Test Rasults
NoNDs | NDs = DL |[NDs=Dl/i2| Log ROS
Cotrelation Cosficient Rl  0.96 0.934 0.938 0.838
Test value | Crit. (0.05) Condusion with Alpha{0.05)
Shaplro-Wilk {Detects Cnly)|  0.917 0.748 |Data Appear Lognomal
Lilliefors (Detects Only)] 0234 0.°43 [Data Appear Lognomal
Shaplro-Wilk (NDs =Dy 0.856 0.911  |Pata Not Lognormal
Lliefors (NDs =DL)]  0-242 0.189 " |Data Not LognormzI
Shapiro-Wilk {NDs = DL/2)|  0.865 0511 |Data Not Lognormal
Litiefors (NDs = DLf2)|  0.235 0.183 |Data Not Lognormal
Shapiro-W.lk {Lognormal ROS Estimates)|  0.707 0911 |Data Not Lognarmal
Lifiefors {Legnormal ROS Ealimataa)l 0.391 0.189 jDaIs Not Lognarmel

Nots: Substitution methods such as DL or DL/2 are not racommended.




On-Site Soil 3-10 ft-bps GOF
Former Top's Diner Property
Johnstown City, Pennsylvoaia

1 Z4-THB (mphg)
Num Obs | Num Miss | Num Valid| Detects NDs % NDs
Raw Swatistics} 22 ] pr] 6 16 T273%
Mumber | Minfmum | Maximum [ Mean Median SD
Slatistics (NDn—Detm—Only) 16 1 00033 0.766 0189 D116 0.26%
I Stallstcs (Detects Only)| 6 0261 | %63 171 1135 | 2834
Slatistics (All: NDs treatad as DL value) 22 00033 6.3 4.807 G.249 2023
Stalistics (All; NDs treated as DL/2 value)| 22 0.00165 953 4.736 0.124 2025
Statlgtics (Normal ROS Imputed Data)] 22 -125.2 953 5827 -84.95 5245
Statstice (Gammsa ROS Imputed Datg)] 22 0. 9.3 457 001 20.26
Statistic (Lognormal ROS Impited Data)) 22 1.031584 85.3 4.664 0.00171 07
K hat KStar | Thetahat | LogMean | LegSidv | LogCV
Statistics (Cetects Cnly) 0.32 0.271 5335 0.71 210 2958
Statistcs (NDs = DLy 0,184 0198 2475 2237 2.918 -1.306
Statistics (NDs = DLI2) 0175 0.1 2107 2741 3927 -1.141
Sttatistics (Gemma ROS Estimatas) 0.162 0.17 28.86 - - -
Stalistics (Lognormal ROS Estimatas) - - - -4.829 3.857 -0.785
Mormal GOF Test Results
Ne NDs | NDs = DL |NDs = DLi2Normal ROS
Correlation Coefficlent ﬁ|> 0,708 0.488 0.467 0.465
Test value | Crit. (0.05) Conclusion with Alpha{0.05)
Shepiro-Wilk (Cetects Only)|  0.626 0.788 |Dala Nol Nomal
Lilfigfors (Detects Orly)| | 0.465 0362 |Dala Nol Normal
Shaplro-Wilk (NDs=DL)  0.248 0.911 [Data Not Nermz!
Liliefors (NDs=DL);  0.477 0.189 |Data Not Noma!
Shapiro-Wikk (NDa = DL/Z)|  0.244 0,511 |Data Not Nommal
Lilligfors {(NDs = DL/2)|  0.476 0,185 |Dcta Not Normal
Shapiro-ik {Normal ROS Esti o781 0,911 |Data Not Normal
Lilllefors {Normal ROS Estimates)) — 0.283 0,188 |Data Not Normal
Gamma GOF Test Resulta
NoNDs | NDs=DL [NDs = Sanima ROY
Corelation CoaficlentR]  0.962 0.852 0.862 0.868
Test valus | Crit, {0.05} Conclusion with Alpha(0.05}
Anderson-Darling (Detecis Only)|  0.872 0.764
Kolmegorav-Smirnov (C<lacis Only)|  G.348 0.356 |Detected Data appear Approximata Gamma Distri
Andersan-Darling (NDs = DL)| 2617 0.902
Kolmogorov-Smimov (NPs = DL)[  0.285 0.208 |Data Not Gamma Pistriouted
Anderson-Darling {(NDs = DL12Y) 2621 092
Kolmogosov-Smirmov (NGs = DLI2)  0.274 0.208 |Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates);  5.034 0.932
Kaolmogorov-Smirnov (Gamma ROS Est)|  0.431 0.208 |Data Not Gamma Distributed
Lognomal GOF Test Results
NoNDs | NDs=DL |NDs=DL2i Log ROS
Corralation Cosfficiant ﬁ|‘ 0831 G.927 0.837 0.802
Test valus | Crit {0.05) Conciusion with Alpha{0.05)
Shapirg-¥ilk (Detects Only)|  0.878 0.788 |Dca Appear Lognormal
Lilllgfors {Detecis Only)[  0.241 0.362 |Data Appear Lognonmal
Shapiro-Wilk (NDs=DL){ 0.855 0.911 |[Data Not Legnormal
Lillefers (NDs =DL)| 0.239 0,188 |Data Not Lognormal
Shapiro-Wilk (NDs =DL/2)}  0.871 0.911 |Date Noi Lognormal
Liliefors (NDs=DLs2)| 0.234 0.188 | Dzts Not Lognormal
Shapirp-Wilk {Lognermal ROS Esdmates)|  0.817 0911 |Data Not Lognormet
Liliefors {Lognommal ROS Estimates))  0.286 0.189 |Data Not Lognomnal

Note: Substiution methods such s DL er DU/Z ano not recommended.




On-Site Soit 3-10 ft-hgs GOF
Former Top's Diner Property
Jehnstown City, Pennsylynaia

13,5 TMB (mofieg) . i

Num Qbs [ Num Miss | Num Valld| Detects NOs % NDs

Raw Statistics| 22 [{ | = 3 19 86.36%
Number | Minfmum | Maximum | Mean Madian in]

Statistcs (Non-Detects Only)| 19 0.0033 0.769 9.233 0.229 0.289

Stalislics (Detecis Only)| 3 0.953 316 14.34 4.43 20.22

Sratistics {All: NDs treared a5 PL valug) 22 0.0033 376 2187 0.239 797

Statistics (All: NDs tr-ated as DLf2 valua)) 22 Q00185 | 378 2058 0.119 7.994

Stadsties (Normal ROS Imputed Data)) 22 -1445 ETE] -88.86 -1023 44.07
Statistics {Gamma ROS Imputed Dalal| 22 om 76 1.964 01 8.016 ,
Statistics (Lognormal ROS Impulad Data)l 22 14838E8 | 376 1.956 [B.2739E-5 8018 ]

K hat KStar | Thetahat | Log Meen | LogStdv | Log CV
Statistics (Delects Only) | NiA NA NiA N/A [ Ni&,
Statlstics (NDs=DL) | 0.2 023 2328 -2.342 2784 -1.188
Safistics (NDs =DL/2) | 0.201 0.204 10.24 2841 293 -0.998
Statistics {Gamma ROS Estimates) |  0.171 0.178 11.51 - - -
Statistics (Lognamal ROS Estimates) - - - -7.912 i 4191 053

MNarmal GOF Test Results

No NDs | NDs = DL [NDs = DUZNormal RO9
Correlation Coefiicient Rl 0.905 0.505 0.497 0.488

Test value | Crit. (0.05) Conclusior with Alpha(0.05)
Shapiro-‘Wilk (Detects Only)|  0.82 0.767 [Data Appear Normal
Lillefors (Delecis Only)t  0.365 0512 |Dala Appear Normal
Shapio- Wik (NDs = DL)|  0.282 0911 |Data Not Nomal
Litliefors (NDs =DL)|  0.467 0.189 | Data Mot Normal
Shapiro-Wilk (NDs =DL/Z)|  0.273 0.911 ;Data Not Normal
Liiefors (NDs =DL/Z)[  D.462 0189 |Data Not Normak
Shapiro-Wilk (Normal ROS Estj 0.665 C.§11 |Date Not Normal
Lilliefors {Nermal ROS Estimates) 0411 0.189  |Data Not Normal

Ganmea GOF Test Resulis

NoNDs | NDs =DL [NDs = DLi2Gamma RQY

Gorrelation Coefident R|  N/A 0.868 0B78 | 0891 5

|

Testvelue | CAL (0.05) Condlusion With Alpha{0.05)

AndersorvDarling (Delects Only)| WA A -
Kolmogorov-Smimov (Detects Only)| NA N/A

Andersan-Darling (NDs = DL)|  2.064 0.881
Kolmogorow-Smimov (NDs =DL)|  0.267 024 |Data Not Gamma Distributed
Anderson-Darling {NDs =DL/2)| 2.383 0.896
Kolmogorov-Smimoy (NDs = DLI2); D304 0206 |Data Net Gamma Distributed
Anderson-Darfing (Gamma ROS Estimates)  6.566 0.924
Kolmogorav-Smimov (Gamma ROS Est)|  0.538 0.208 [Data Mot Garnma Distributed

Lopgnanmal GOF Test Results

NoNDs | NDs=DL [NDs=DLZ2 Log ROS
Correlelion Coafficient R  0.995 0.926 0.932 0.808

Test value | Crit. (0.05) . Conclusion with Alpha(0.05)
Shopira-Wilk (Delects Only)|  MNA NA
Lilllefors (Detects Only)| WA NiA
Shapirc-Wilk (NDs = DL)[  0.85 0.911 [Deta Not Lognormal

Lilliefors (NDs = OL)|  0.256 0189 |Data Not Lognermal

Shapic Wik (NDs = DL D.851 0.991 |Data Not Lognommal

Lilllefors {NDs = DL/2)|  0.237 D.18% |Data Not Lagnormal

Shapiro-Wilk (Lognormal ROS Estimatas))  0.685 0.911 |Data Not Lognormal

Lilllefors (Logrormal ROS Esﬁmem)‘ 0411 0189 |Data Not Lognormal
iNntu: Substhtion mathods such a5 DL or DLf2 are not recommended.




On-Site Soil 3-10ft-bgs UCL
Former Top's Diner Property
Johnstown, Pennsylvania

UCL Statistics for Data Sets with Non-Detecls

User Selected Options

Date/Time of Computation

6/10/2015 3:55:34 PM

From Flle

WorkSheatxds

Full Praclsion

OFF

Confidence Coefficient

95%

Number of Bootstrap Operations

2000

Benzene {mg/kg)

General Statistics

Total Number of Chservations; 22 Number of Distinct Observations| 17

Number of Detects 2
Number of Distinct Detects| 2

Number of Non-Detects| 20
Number of Distinct Non-Detects| 15

Minimum Detect 0.4
Maximum Detect| 5.98
Variance Detects| 15.57

Minimum Non-Detect| 0.0013
Maximum Non-Detect;  0.307
Percent Non-Detects| 90.91%

Mean Detects|  3.19
Median Detects|  3.19
Skewness Détects| N/A
Mean of Logged Detects 0.436

SD Datects|  3.846
CVDetects| 1237

Kurlosis Detects| NfA
SD of Logged Detects 1.913

Waming: Data set has only 2 Detected Values.
This is net encugh to computa meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only
Nat Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statlstics using Normal Critleal Values and other Nonparametric UCLs
Mean| 0.291 Standard Errer of Mean 0.375
SD 1.244 95% KM (BCA) UCL| N/A
95% KM (B UCL| 0.837 95% KM (Percentile Bootstrap) UCL| N/A
95% KM {z) UCL 0.908 95% KM Bootstrap t UCL| N/A
90% KM Chebychev UCE| 1417 85% KM Chebyshev UCL|  1.926
97.5% KM Chebyshev UCL 2634 88% KM Chebyshev UCL. 4,024

Gamma GOF Tests on Datected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE) 0.817
Theta hat(MLE)|  3.902
mihat(MLE)|  3.27
MLE Mean (bias corrected)| N/A

k star {bias corrected MLE)[ N/A
Theta star (blas corrected MLE)| N/A |

nu star (bies corrected) | N/A

MLE Sd (bias correctad)] N/A

Gamma Kaplan-Meler (KM) Statistics
K hat (KM” 0.0548

nu hat (KM)|  2.41
Adjusted Level of Significance {py| 0.0388
Approximate Chi Square Value {2.41,0)]  0.221 Adjusted Chi Square Value (2.41,B)(  0.189
95% Gamma Approximate KM-LCL {use when n>=50) 3.168 35% Gamma Adjusted KM-UCL {use when n<50} 371
Gamma (KM} may not be used when k hat (KM} is < 0.1
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On-Site Soil 3-10ft-bgs UCL
Former Top's Diner Property
Johnstown, Pennsylvania

Lagnormat GOF Test on Datected Observations Only

Net Enough Data ko Perform GOF Test

Lognormal ROS Statistics Using imputed Non-Detects

Mean in Original Scale{ 0.29 Meen in Log Scale| -13.38
S0 in Criginal Scale|  1.274 SDin Log Scale| 5.28%
95% t UCL (assumes normality of ROS data} 0.757 95% Percentile Bootstrap UCL 0834
95% BCA Bootstrap LCL 1.106 95% Bootstrapt UCL| 2772
95% H-UCL {Log ROS)|248918

DL2 Statistics
DLI2 Narmal PL/2 Log-Transfonmed
Mean in Original Scale|  0.359 Mean in Log Scale| -3.721
SD in Original Scale| 1.259 SDin Leg Scale|  2.836
85% t UCL (Assumes normality) 0.821 95% H-Stet UCL] 45.35

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernibla Distribution at §% Significance Level

Buggested UCL to Use

§7.5% KM (Chabyshev) UCL] 2634

l

Note: Suggestions regarding the selection of 28 95% UCL are provided to help the user ip select the most appropriate 95% UCL.

Recommendations are based upon data size, data distibution, and skewness.

These recommendations are based upon the results of the simulation studles summarized in Singh, Maichle, and Lee (20046).

However, simulations results will not cover all Real World data sets; for additional insight the User may want to consult a statistician.
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On-Stte Soil 3-10ft-bgs UCL
Former Top's Diner Property
Jaohnstown, Pennsylvania

Teluene (mg/kg)
Ganeral Statistics
e Total Number of Observations| 22 Number of Distinct Observations| 19
Nuriber of Detects 2 Nurnber of Non-Detects| 20
Mumber of Distinct Detects| 2 Number of Distinct Non-Detects| 17
Minimum Detect| 0.86 Minimum Non-Detect| 0.0033
Maximum Detect| 55.2 Meximum Non-Detect]  0.766
Varance Detects| 1471 Percent Non-Detects| 90.91%
Mean Detects| 28.08 SD Detects|  38.35
Wedlan Detects|  28.08 CV Detects| 1366
Skewness Detecis| NIA Kurtosis Detects|  N/A
Mean of Logged Detects 1.985 3D of Logged Detects 2865
Warmning: Data set has only 2 Detected Values.
This is not enough to compute maaningful or rellable statistics and estimates.
Nomnal GOF Test on Datects Only
Not Enough Data o Perform GOF Test
Kaplan-Meier (M) Statistics using Normal Critical Values and othar Nonparametric UCLs
Mean 2.555 Standard Error of Mean 3.464
Sb| 1149 95% KM (BCA}UCL| N/A
9% KM () UGL| 8517 95% KM (Percantile Bootstrap) UCL| N/A
95% KM (2} UCL 8.254 95% KM Bootstrap t UCL] N/A
90% KM Chebyshev UCL| 12.85 95% KM Chebyshev UCL| 17.66
§7.5% KM Chebyshev UCL| 2419 99% KM Chebyshev UCL; 37.02
Gamma GOF Tests an Detected Cbservations Only
Nat Enough Data o Perfosm GOF Test
Gamma Statistics on Detected Data Only
khat (MLE)| 0474 k star (bias corrected MLE)| N/A
Theta hat (MLE)| 59.19 Theta star {bias corrected MLE) | NIA
nu hat (MLE)[  1.888 nu star (bias comected) | N/A
MLE Mean (bias correctad)( N/A MLE &d (bias corrected)| N/A
Gamma Kaplan-Meler {KM) Statistics
- k hat (KM)I 0.0495 nuhat (KM)] 2177
Adjusted Level of Significance (B}  0.0338
Approximate Chi Square Value {2.18, o) 0.177 Adjusted Chi Square Value (2.18,8)| 0.154
95% Gamma Approximate KM-UCL {use when n>=50};  31.38 95% Gamma Adjusted KM-UCL {use when n<50),  36.21
Gamma (KM) may not be used when k hat (KM) Is < 0.1
Lognormal GOF Test on Detected Obsarvations Only
Not Enough Data to Perform GOF Test
Lognormal ROS Statisties Using Imputed Non-Detecis
Mean in Original Scale|  2.553 Mean in Log Scale| -18.66
SDin Criginal Scale| 11.76 SDin Log Scale 7.263
95% t UCL {assumes nomality of ROS data) 6.867 95% Percentile Bootstrap UCL|  7.571
85% BCA Bootstrap UCL| 10,12 95% Bootstrap t UCL 93034144
95% H-UCL (Log ROS)|1.203E+13
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On-Site Soil 3-10ft-bgs UCL
Former Top's Diner Property
Johnstown, Pennsylvania

DL/2 Statistics
DL/2 Normal DL/2 Log-Transfarmed
Mean in Original Scale;  2.669 . Mean in Log Scale| -3.042
8D in Original Scale| ~ 11.74 SDin Log Scale| 2.84
95% t UCL (Assumes nommality}| 6.974 95% H-StatUCL| 81,34

DL/2 |s not a recommended method, providad for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCL| 37.02

Note: Suggestions regarding the selection of a 95% LICL are provided to help the user to ‘select the most appropriate 95% UCL.

Recommendations are based upon data size, data distibution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2008).

However, simulations results will not cover all Real Wor'd data sets; for additional insight the user may want o consult a statistician.
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On-Site Soil 3-10ft-bgs UCL
Former Top's Diner Property
Johnstown, Pennsylvania

Ethylbenzene (ma/ka)
General Statistics
Total Number of Observations| 22 Number of Distinct Observations| 19
Number of Datects| 3 Number of Non-Detects| 19
Number of Distinct Detects| 3 Number of Distinct Non-Detects| 16
Minimum Detect|  3.38 Minimumn Nen-Detect|  0.0033
Maximum Detect!  42.6 Maximum Non-Ostect;,  0.768
Variance Detects| 404.3 Percent Non-Detects|  86.36%
Mean Detects| 2043 SD Detects| 20,11
Median Detects| 5.3 CV Detects|  0.984
Skewness Detects|  1.073 Kurtosis Detects| NfA
Mean of Logged Detects|  2.566 5D of Logged Detects 1.275
Waming: Data set has only 3 Detected Values.
This Is nat encugh to compute meaningful ar refiable slatistics and estimatas.
Narmal GOF Test on Detects Only
Shapire Wilk Test Statistic 0.951 Shapiro Willkk GOF Test
5% Shapiro Wilk Critical Value|  0.767 Detecied Data appear Normal at 5% Significance Level
Lilefors Test Statistic| ~ 0.267 Lilllefors GOF Test
5% Lilliafors Critical Value] 0.512 Detected Data appear Normal at 5% Significance Level
Detected Data appear Normal at 5% Significance |Level
Kaplan-Meier (KM} Statistics using Normal Critical Values and other Nonparametric 1/CLs
Mean; 2.788 Standard Emor of Mean| 2.42
SD 9.267 95% KM (BCA) UCL| N/A
95% KM () UCL| 6.952 95% KM (Percentile Bootstrap) UCL|  N/A
95% KM (z) UCL| 6.768 95% KM Bootstrap t UCL|  N/A
90% KM Chebyshev UCL| 10.05 95% KM Chebyshev UCL| 13.34
97.5% KM ChebyshevUCL| 179 99% KM Chebyshev UCL]  26.86
Gamma GOF Tests on Detected Observations Only
Not Enough Dala in Perform GOF Test
Gamma Statistics on Detected Data Only
khat (MLE)| 1.248 k star (hias comected MLE) | N/A
Theta hat (MLE)|  16.35 Theta star (blas comected MLE) | N/A
nu bat {MLE)!  7.484 nu star (bias corected) | N/A
MLE Mean (hias corrected)| N/A . MLE Sd (bias corrected)| N/A
Gamma Kaplan-Meler (KM) Statistics
k hat (KM)‘ 0.0805 nu hat (KM)]  3.984
Adjusted Level of Significance {8)|  0.0386
Approximate Chi Square Value (3.98,0)]  0.715 Adjusted Chi Square Value (3.98, B}|  0.622 7
95% Gamma Approximate KM-UCL (use when n>=50}| 15.53 95% Gamma Adjusted KM-UCL {use when n<§0)| 17.8%
Gamma (KM} may not be used when k hat (KM} is < 0.1
Lognammal GOF Tast on Detected Observations Only
Shapiro Wilk Test Statistic|]  0.988 Shapiro Wilkk GOF Test
5% Shapiro Wilk Critical Value 0.787 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic| 0217 Liliefors GOF Test
5% Lilliefors Critical Value|  (.512 Delacted Data appear Lognemmal at 5% Significance Level
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On-Site Soil 3-10ft-bgs UCL
Former Top's Diner Property
Johnstown, Pennsylvania

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale| 2.795 Mean in Log Scale| -3.972

SDin QOriginal Scale]  9.483 SDin Log Scale| 2.851

95% t UCL {assumes normality of ROS data) 6.274 95% Percentile Bootstrap UCL|  6.513
95% BCA Bootstrap UCL 3.14 95% BoowtraptUCEL| 37.54

95% H-UCL (Log ROS)| 38.21

UCLs using Lognarmal Distribution and KM Estimates when Detected data are Lagnormally Distributed

KM Mean (logged)| -4.585 95% H-UCL (KM -Log)| 22.51

KM SD {logged)| 2.867 95% Critical H Value (KM-Log) 5.735

KM Standara Error of Mean {logged}|  0.749

DL/2 Statistics
DL/2 Normal DL/Z Lag-Trensformed
Mean in Original Scale| 2.885 Mean In Log Scale| -2.827
SDin Original Scale;,  9.455 SD In Log Scale;  3.11
95% tLICL (Assumes normality) |  6.354 95% H-Stat UCL| 493.4

DL#2 is not a recormmended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detacted Data appear Normel Distributed at 5% Significance Level

Suggested UCL to Use

95% KM () UCL] 6952 | 95% KM (Percantiie Bootstrap) UCL| N/

Waning: One or more Recommended UCL(s) not svailable}

Note: Suggestions regarding the selection of a 85% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studles summarized In Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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On-Site Soil 3-10ft-bgs UCL
Farmer Top's Diner Property
Johnstown, Pennsylvania

Taial Xylenes (mp/g)

General Stafistics
Total Number of Observations| 22 Number of Distinct Observetions| 20
Number of Detects| 3 Number of Non-Detects| 19
Number of Distingt Detects| 3 Number of Distinct Non-Detects| 17
Minimum Detect| 1.78 Minimum Non-Detect!  0.0065
Maximum Detect| 164 Maximum Non-Diatect 153
Variance Detects| 8516 Percent Non-Detects|  86.36%
Mean Detects| 57.48 SD Detects| 92.28
Median Detects|  6.66 CVDetects| 1.605
Skewness Detects 1.727 Kuriosis Detects| MN/A
Mean of Logged Detects|  2.524 SDof Logged Detects| 2.326

Waming: Diate aet has only 3 Detected Values.
This is net encugh to compute meaningiul or reliable statistics and estimatss.

Nammal GOF Test on Detects Only
Shapiro Wilk Test Statistic|  0.773 Shaplre Wik GOF Test
§% Shapiro Wilk Critical Value 0.767 Detected Data appear Normal at 5% Significance Level
Liliefors Test Statistic]  0.375-- Lilliefors GOF Test
5% Lilliefars Critical Value| 0.512 Detected Data sppear Normal at 5% Significance Level

Detected Data appear Momnal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Narmal Critical Values and other Nenparametric UCLs

Mean| 7.844 Standarg Error of Mean|  8.905

SD| 3411 95% KM {(BCAY UCL| N/A

95% KM (y UCL| 23.17 85% KM {Percentile Bootstrap) UCL| N/A

95% KM () UCL| 22.43 95% KM Beotstrapt UCL|  N/A
90% KM Chebyshev UCL| 3456 85% KM Chebyshev UCL| 4B6.66
57.5% KM Chebyshev UCL| 63.46 99% KM Chebyshev UCL| 98.45

Gamma GOF Tests on Detactad Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detectad Data Only

khat (MLE){ 0.426 k star (bias corrected MLE) | N/A

Theta hat (MLE)| 134.8 Theta star (bias corrected MLE) | N/A
nuhat(MLE)| 2.559 nu star (bias corrected) | N/A

MLE Mean (blas corrected) | N/A MLE Sd (bias corrected)| N/A

Gamma Kaplan-Meler (KM) Statistics

k hat (KM)I 0.0529 nuhat (KM}|  2.327
Adjusted Level of Signtficance {B)|  0.0386
Approximate Chi Square Value (2,33, o)|  0.206 Adjusted Chi Square Value (2.33, 8} 0.175
95% Gamma Approximate KM-UCL (use when n>=50)| 88.2 95% Gamma Adjusted KM-UCL {use when n<50)| 104.1

Gamma (KM} may not be used when k hat (KM} is < 0.1

Lognormal GOF Test on Datectad Ohsarvations Only

Shapiro Wilk Test Statistic|  0.945 Shapiro Wilk GOF Test
5% Shapire Wilk Crtical Value|  0.767 Detected Data appear Lognonal at 5% Significance Level
Lilliefors Test Statistic]  0.273 LiNlefors GOF Test
5% Lilliefors Critical Value| 0.8512 Detected Data appesr Lognormal at 5% Significance Level
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On-Site Soil 3-10ft-bgs UCL
Former Top's Diner Property
Johnstown, Pennsylvania

Detected Data appear Lognormal at 5% Significance Level

Lognarma! ROS Statistics Using Imptrted Non-Detects

Mean in Original Scale| 7.838 Mean in Log Scals| -9.622

S0 in Original Scale| 34.91 . 8Din Log Scale| 5.172

95% t UCL (assumes nommality of ROS data)|  20.65 95% Percentile Bootstrap UCL| 22.81
95% BCA Bootstrap UCL|  30.28 95% Bootstrap t UCL| 7214

95% H-UCL (Log ROS) (3503061

UiCLs using Lognormal Distribution and KM Estimates when Deatected data are Lognormally Distributed

KM Mean {iogged)] 4.005 95% H-UCL (KM -Log)|  16.09

KM SD (logged)|  2.688 5% Critical H Value {KM-Log)|  5.408

KM Standard Error of Mean (Jogged)|  0.702

DL/2 Statistics
DLf2 Normal DL/2 Log-Transformed
Mean in Original Scale|  8.037 Mean in Log Scale! -2.233
SD In Original Scala| 34,86 SDinLog Scale| 2993
95% t UCL (Assumas normality)!  20.83 95% H-Stat UCL{ 466

DL/2 is not a recommended methad, provided for comparisons and historical reasans

Nonparametiic Distribution Frea UCL Statistics

Detacted Data appear Mormal Distributed at 5% Significance Leval

Suggested UCL to Usa

95% KM UCL| 2317 | §6% KM (Percantile Bootstrap) UCL] N/A
|

Warning: One or more Recommended UCL(s) nat avallable!

1 1 T T ]

Note: Suggestions regarding the selection of a 95% UCL are prdvfded 1o help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulatlons results will not cover alt Real World data sets; for additional Insight the usar may want o consult & statistician.
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On-Site Soil 3-10ft-hgs UCL
Former Top's Diner Property
Johnstown, Pennsylvania

Cumene (mg/kg)
General Statistics .
Total Number of Observations| 22 Number of Distinct Observations| 19
Number of Detects| 3 Mumber of Non-Detects| 19
Number of Distinct Detects| 3 Number of Distinct Non-Detects| 16
Minimum Detect| 1.25 Minimum Nen-Detect| 0,0433
Maximum Detect| 4.71 Maximum Nor-Detect]  0.769
Varlance Detects|  3.121 Percent Non-Detects|  86.36%
Moan Detects;  2.773 SD Dedtecis 1.767
Median Detects|  2.36 . CVDetects|  0.637
Skewness Detects|  0.995 Kurtosls Detects{ N/A
Mean of Logged Detects]  0.877 SD of Logged Detects|  0.563
Waming: Data set has only 3 Detacted Values.
This is not enough to compute meaningful or rellabla stalistics and estimates,
Normal GOF Test on Detects Only
Shapira Wilk Test Statistic 0.959 Shapiro Witk GOF Test
5% Shapiro Wilk Critical Value| 0.767 Detected Data appear Normal at 5% Significance Level
Lilliefors Test Statistic|  0.259 Lilliefors GOF Test
5% Lllliefors Critical Value| 0.512 Detected Data appear Normal at 5% Significance Level
Detected Data appear Normal at 5% Significance Level
Kaplan-Meler (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean| 0.381 Standard Error of Mean| 0,285
sDP 1.09 95% KM {BCA} UCL| /A
95% KM {) UCL| 0.871 95% KM (Percentile Bootstrap) UCL| NA
95% KM (z) UCL|™ 0.849 95% KM Bootstrapt UCL| WA
90% KM Chebyshev UCL 1235 95% KM Chebyshev UCL 1.621
97.5% KM Chebyshev UCL 2,158 99% KM Chebyshev UGL 3212
Gamma GOF Tasts on Detected Observations Only
Not Enough Data to Perform GOF Test
Gamma Statlstics on Detected Data Qnly
khat(MLE)|  3.858 k star {bias corrected MLE)| N/A
Theta hat (MLE) 0.758 Theta star (bias corrected MLE)| N/A
) nu hat (MLE)! 21,95 nu star (blas corrected)| N/A
MLE Mean (blas corrected) | N/A MLE 8d (bias comected)| N/A
Gamma Kaplan-Meier (KM) Statistics
k hat (KM)| 0.122 nu hat (KM)|  5.38
Adjusted Level of Significance (B)| 0.03B6
Approximate Chi Square Value (5.38, a) 1.332 Adjusted Chi Square Value (5.38, B)] 1,189
95% Gamma Approximate KM-UCL {use when n>=50} 1.632 95% Gamma Adjusted KM-UCL. (use when n<50) 1.724
Lognomal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.989 Shapira Wilk GOF Test
5% Shapiro Wilk Critical Value 0,767 Detected Data appear Lognommal at 5% Signiflcance Lavel
Lilliefors Test Statistic| 0.178 Lilliefors GOF Test
5% Lillefors Critical Valuei 0,512 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Lognomal at 5% Significance Levs!
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Ou-Site Seil 3-10ft-bgs UCL
Former Top's Diner Property
Johnstown, Pennsylvania

Legnormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale| 0.421 Mean in Log Scale| -2.601

SO in Orginal Scale|  1.102 SDinLog Scale| 1516

| 95% tUCL (assumes nomality of RGOS data) 0.825 95% Percentile Bootstrap UCL 0.838
95% BCA Boolstrep UCL|  1.005 §5% Bootstrap tUCL,  1.797

85% H-UCL (Log ROS) 0.714

UCLs using Lognormal Distribution and KM Estimates when Datected data are Lognormally Distributed

KM Mean (logged)|  4.215 95% H-UCL (KM -Logd|  1.075

KM SD (logged)|  2.271 95% Critical H Value (KM-Log)| _ 4.66

KM Standard Error of Mean (logged)|  0.583

DL/2 Statistics
DL/2 Nomal DL/2 Log-Transformad
- Mean in Original Scale| 0.477 Mean in Log Scale| -3.057
SDin Original Scale]  1.088 SD inLog Scale]  2.703
95% t UCL (Assumes normatity) 0.877 - $5% H-Sat UCL| 44.88

DL/2is not a recommended method, provided for comparisons and historical ressons

Nonparametric Distributlon Fras UICL Statistics

Dstected Data appear Nomal Distibuted at 5% Slgnificance Level

Suggested UCL to Use

95% KM (UCL] 0.8 95% KM (Percentite Bootstrap) UCL] N/A
I

Waming: One or mare Racommended UCL(s) not availablet

| | | ! |

Note: Suggestions regarding the selection of 2 95% UCL ara provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness,

These recommendations are based upon the resulis of the simulation studles summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real Wotid data sets; for additional insight the user may went to consult a statisticlan.
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On-Site Seil 3-10ft-bgs UCL
Farmer Top's Diner Property
Johnstown, Pennsylvania

Naphthalene {ma/kg)
General Statistics
Total Number of Observations; 22 Number of Distinct Observations| 19
Number of Detects| 4 Number of Non-Detects| 18
Number of Distinct Detects| 4 Number of Distinct Non-Detacts| 15
Minimum Detect 1.33 Minimum Non-Detect| (1.0033
Maximum Detect| 16.3 Maximum Non-Detect 0.761
Variance Detects| 45.87 Percent Non-Detects| B1.82%
Mean Datects|  8.77 8D Detects| 6.773
Median Detscts 8.725 CV Detects 0.772
Skewness Detects|  0.0251 Kurtosis Daetects| -3.036
Mean of Logged Detects 1.806 8D of Logged Detects 1.126
Normal GOF Test on Datecis Only
Shapiro Wilk Test Statistic|  0.95% Shapira Wilk GOF Test
5% Shapiro Wilk Critical Value| 0.748 Detected Data appear Normal at 5% Signiflcance Level
Lilliefors Test Statistic 0.203 Lilliefors GOF Test
5% Lllliefors Critical Value 0.443 Detected Data appear Normal at 5% Significance Level
Detected Data appear Normal at 5% Slgnificance Level
Kaplan-Meier (KM} Statistics using Normal Critical Values and offier Nonparametric UCLs
Mean| 1.597 Standard Error of Mean| 1035
8D 4.208 95% KM (BCA) UCL| N/A
95% KM {§ UCL 3.379 95% KM {Percentile Bootstrap) UCL| MNA
95% KM (z) UCL| 3.3 95% KM Bootstrap t UCL| N/A
90% KM Chebyshev UCL| 4.703 95% KM Chebyshev UCL| &.11
97.5% KM Chebyshev UCL 8.063 99% KM Chebyshev UCL[ 119
Gamma GOF Tests on Detected Observations Only
A-D Test Statistic| 0.283 Anderson-Darling GOF Test
5% A-D Critical Value|  0.662 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic|] 0,26 Kelmagrow-Smirmaff GOF
5% K-3 Critical Valuel D.399 Detected data appear Gamma Distributed at 5% Significance Leval
Detected data appear Gamma Distributed at 5% Significance Level
Gamma Statistics on Detected Data Only
khat (MLE)| 1.515 k star (bias corrected MLE)|  0.545
Theta hat (MLE) 5.79 Theta star (bias corrected MLE}|  16.08
nu hat (MLE)[ 12,12 nu star (bias coracted)|  4.363
MLE Mean (bias corrected) 8.77 MLE Sd {bias corrected}| 11.88
Gamma Kaplan-Meler (KM) Statistics
khat(KM)[ 0144 nuhat {KM)|  6.346
Approximate Chi Square Value (6.25, o) 1.819 Adjusted Chi Square Value (6.35, B) 1.645
95% Gamma Approximate KM-LICL {use when n>=50)| 5572 95% Gamma Adjusted KM-UCL (use when n<50)|  6.163
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On-Site Soil 3-10ft-bgs UCL.
Former Top's Diner Property
Johnstown, Pennsylvania

Gamma ROS Statistics using Imputed Non-Detects

GRCS may not be used when data set has > 50% NDs with many tied obserations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such sltuations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distiibuted detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum| 0.01 Mean 1.603
Maximum{ 16.3 Median| 0.01
§D 4.303 cv 2.685
khat (MLE)| 0.1% k star (blas corrected MLE)|  0.194
Theta hat {MLE) 8.448 Theta star {bias corrected MLE} 8.255
nuhat{MLE)|  8.347 ) nu star (bias comected) |  8.542
MLE Mean (bias corrected) 1.603 MLE 3d (bias corected) 3.637
Adjusted Level of Significance ()| 0.0386
Approximate Chi Square Value (8.54, o) 3.053 Adjusted Chi Square Value (8.54, B} 2.812
95% Gamma Approximate UCL {use when n>=50) 4.485 95% Gamma Adjusted UCL {use when n<50}| N/A
Lagnomal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic;  0.917 Shapiro Witk GOF Test
5% Shapiro Wilk Critical Value| 0.748 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic|  0.234 Lilliafors GOF Test
5% Lilliefors Critlcal Value| D.443 Dstected Data appear Lognormal at 5% Significance Level

Detacted Data appear Lognormal at 5% Significance Level

Lognomal ROS Statistics Using Impited Non-Detects

Mean in Original Scale 1.63 Moan in Log Scalei -2.457

S0 in Original Scale| 4.292 SDin Log Scale| 2204

95% tUCL (assumes nomality of ROS deta) |  3.204 95% Percentile Bootstrap UCL|  3.262
95% BCA Bootstrap UCL|  4.023 95% Bootstrap t UCL|  6.932

95% H-UCL (Log ROS)|  8.551

UCLs using Lognormal Distribution and KM Estimates when Deteclad data are Lognormally Distributed

XM Mean (logged)| -4.347 95% H-UCL (KM -Log)|  39.9

KM SD (logged)| 2,93 95% Critical H Value (KM-Log)|  5.849

KM Standard Error of Mean {logged} 0.721

DL/2 Statistics
DLf2 Nomal DLi2 Log-Transformed
Mean in Criginal Scale|  1.688 Mean in Log Scale] -2.751
8D in Orlginal Scale 4.271 SD in Log Scale 3.098
95% tUCL {Assumes normality)| 3,255 95% H-Stat UCL| 497

DL/2 1s not a recommended method, provided for companisons and historical reasons

Nonparametric Distribution Free UCL Stafistics

Datected Data appear Normal Distriibuted at 5% Significance Level

Suggested UCL to Use

95% KM (1 UCL[ 3.379 | 95% KM {Percentile Bootstrap) UCL| NIA

Waming: One or more Recommended UCL(s) not availablal

l \ | 1

Note: Suggesticns regarding the selection of a 85% UCL are provided to help the user to select the most appropriate 35% UCL.

Recommendations are based upon data size, data distdbution, and skewness.,

These recommendations are besed upon the results of the simulation studies summarized in Singh, Maichle, and Lee {2006),

However, simulations results will not cover all Real World data sets; for additional insight the user may want 1o consult a statistician.
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On-Site Seil 3-10ft-bgs UCL
Former Top's Diner Property
Johnstown, Pennsylvania

1,2,4-TMB (mg/kg)

General Statistics
Total Number of Observations| 22 Number of Distinct Observatlons| 19
MNumber of Datects| & Number of Non-Detects| 16
Number of Distinct Detects| B Number of Distinct Non-Detects| 13
Minimum Detect| G.261 Minimum Nen-Detect| 0.0033
Maximum Detect| 95.3 Maximum Non-Detect| 0.766
“Vartance Dstects| 1470 Percont Non-Detects|  72.73%
Mean Detects| 17.1 SD Detects| 38,34
Median Detects 1.139 GV Detects 2243
Skewness Detects| 2.442 Kurtosis Detects|  5.971
Mean of Logged Detects| 071 8D of Logged Detects 210
MNormal GOF Test an Detects Only
Shapiro Wilk Test Statistic|  0.525 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value]  0.788 Detected Data Not Normal at 5% Significance Leve!
B Lilliefors Test Statisticy  0.465 Lilliefors GOF Test
5% Lilliefors Critical Value]  0.362 Delected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM} Statistics using Normal Critical Values and other Nanparametric UCLs

Mean} 4.67 Standard Error of Mean|  4.624
S0 19.8 95% KM (BCA) UCL| 13.28
95% KM (f) UCL| 12.63 95% KM (Percentil¢ Booistrap) UCL|  13.28
95% KM (z) UCL| 12.28 95% KM Bootstrap t UCL| 2222
90% KM Chebyshev UGL| 18.54 95% KM Chebyshev UCL| 24.82
97.5% KM Chebyshev UCLI 33.55 99% KM Chebyshev UCL| 50.68

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic|  0.872 Anderson-Darling GOF Test

5% A-D Critlcal Value|  0.764 Detected Data Not Gamma Distributed at 5% Significance Level
K-8 Test Statistic|  0.348 Keolmograv-Smimaff GOF

5% K-S Critical Value 0.356 Detected data appear Camma Disiributed at 5% Significance Leve!

Detacted data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)|  0.32 k star (bias corrected MLE) 0.2711
Theta hat (MLE)[ 53.35 Theta star {bias corrected MLE)| 63
nu hat (MLE)| 3.846 nu star (bfas corrected)|  3.258
MLE Mean {bias cormected)| 17.1 MLE Sd {(bias corrected) | 32.82

Gamma Kaplan-Meler (KM) Statistics

k hat (KM)|  0.0557 nuhat (KM)| 2448
Approximate Chi Square Value (2.45, a) 0.23 Adjusted Chi Square Value (2.45, )|  0.196
95% Gamma Approximate KM-UCL (use when n»>=50)| 49.77 55% Gamma Adjusted KM-UCL (use when n<50)| 58.38

Gamma (KM} may not be used when k hat (KM) is < 0.1

Gamma ROS Statisties using Imputed Non-Detecls
GROS may not be used when data set has > 50% NDs with many tled observations at multiple DLs
GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum| 0.01 Mean 4.67
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On-Site Soil 3-10ft-bgs UCL
Former Top's Diner Property
Johnstown, Peunsylvania

Maximum| 95.3 Median| 0.01
SD| 20.26 Ccv 4.339
khat(MLE)| 0.162 k star (blas corrected MLE) 0.17
Theta hat (MLE)|  28.86 Theta star {bias cormected MLE)|  27.46
nu hat (MLE)|  7.121 nu star (blas corrected) 7483
MLE Mean (bias corrected) 4.67 MLE $d (bias corrected}| 11,32
Adjusted Level of Significance {8)|  0.0386
Approximate Chi Square Value (748, | 2439 Adjusted Chi Square Value (7.48,8)| 2.22
95% Garmma Approximate UCL (use when n>=50)| 14.33 95% Gamma Adjusted UCL (use when n<50) 15.67

Legnomal GOF Test on Detected Observations Only

Shapiro Wilk Test Statigtic 04878 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic|  0.241 Lillefors GOF Test
5% Lilliefors Critical Value|  0.362 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognomal at 5% Significance Level

{ ognormal RO Statistles Using Imputed Non-Datects

Mean in Criginal Scaley  4.664 Mean in Log Scale| -4.529

8D in Criginal Scale] 20.27 50 in Log Scale 3.557

95% t UCL (assumes normality of ROS data}| 12,1 §5% Percentile Bootstrap UCL| 13,24
95% BCA Booistrap UCL|  17.75 95% Bootstrapt UCL| 264

95% H-UCL (Log ROS}| 1388

UCLs using Lognormal Distribution and KM Estimates when Detecled data are Lognormally Distributed

KM Mean (logged)| -3.802 96% H-UCL (KM -Lag)| 117.3

KM SD (ogged)|  3.044 95% Critical H Value (KM-Log) | 6.058

KM Standard Emor of Mean (logged) 0.724

D2 Statistics
DL2 Normal DL/2 Log-Transformed
Mean in Original Scale 4.735 Maan in Log Scale| -2.741
SD in Qriginal Scale| 20.25 SDinLog Scale| 3.127
95% t UCL (Assumes nomality}| 12.16 95% H-Stat UCL| 594.9

DL2 is not a recommended method, provided for compariscns and hislotical reasons

Nesnparametric Distribution Fres UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significanca Level

Suggested UCL to Use

95% KM {tf) UCL| 12.63 95% GROS Adjusted Gamma UCL| 15.67

95% Adjusted Gamma KM-UCL| 58.38

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 85% UCL.

Recommendations are based upon data size, data distibution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichfe, and Lee (2006},

However, simulations results will not cover all Real Warld data sets; for additional insight the user may want to consiiit a statistician.
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On-Site Soil 3-10ft-bgs UCL
Former Top's Diner Property
Johnstawn, Pennsylvania

1,3,5-TMB (mo/kg)

General Statistics
Total Number of Observations| 22 : Number of Distinct Cbservations| 19
Number of Detects| 3 Number of Nen-Detects| 19
Number of Distinct Detects| 3 Number of Distinct Non-Detects| 18
Minimum Detect|  0.993 Minitum Non-Detect]  0.0033
Maximum Detect| 37.6 . Maximum Non-Detect 0.769
Vatiance Detects| 408.7 Percent Non-Delecls|  86.36%
Mean Detecis| 14,34 8D Detects| 20.22
Medlan Detects|  4.43 CVDetects| 141
Skewness Detecis| 1.676 Kurtosis Datacts| N/A
Mean of Logged Detects 1.703 8D of Logged Detects 1.826

Waming; Dala set has only 3 Detected Values.

This is not enough to compute meaningfitl or reliable stalistics and estimates,

Normal GOF Test on Detects Cnly

Shapiro Wilk Test Statistic| 0.82 Shapiro Wik GOF Test
5% Shapiro Wilk Crtical Value|  0.767 Detected Data appear Normal at 5% Signiflcance Lavel
Lilliefors Test Statistic| ~ 0.355 Lilliefors GOF Test
5% Lilliefors Critical Value| 0.512 Detected Data appear Nommal at 5% Slgnificance Level

Detected Data appear Normal at 5% Significance Lavel

Kaplan-Msier (KM) Slatisties using Normal Critical Values and other Nonparametric UCLs

Mean 1.958 Standard Error of Mean 2.045
sSD| 7.833 95% KM (BCA) UCL| NrA
95% KM {) UCL| 5478 95% KM (Percentile Bootstrap) UCL| N/A
95% KM () UCL| 5323 95% KM Bootstrapt UCL| N/A
90% KM Chebyshev UCL| 8095 95% KM Chebyshev UCL]  10.87
97.5% KM Chebyshev UCL| 14.73 99% KM Chebyshev UCL| 22.31

Gamma GOF Tests on Detected Observations Only
Not Encugh Data to Perform SOF Tast

Gamma Statistics on Detected Data Only

khat (MLE)| 0.838 k star (blas corrected MLE} | N/A

Theta hat (MLE)| 22.49 Theta star (bias corrected MLE) |  N/A

nu hat (MLE)|  3.826 nu star {bias comected)| N/A

MLE Mean (blas corrected) | N/A MLE Sd {bias correcled)| NA

Gamma Kaplan-Meler (KM} Statistics

k hat (KM)} 0.0625 nuhat (KM)] 275
Adjusted Level of Significance {f)( 0.0386
Approximate Chi Square Value (2,75, a)|  0.302 Adjusted Chi Square Value (2.75, B}|  0.257
95% Gamma Approximate KM-UCL (use when n>=50}( 17.81 95% Gamma Adjusted KM-UCL {use when n<50}|  20.97

Gamma (KM) may not be used when k hat (KM) is < 0.1

Lognormal GOF Tast on Detacted Observations Only

Shapirc Wilk Test Statistic|  0.9% Shapiro Wilk GOF Test
5% Shapiro Witk Critical Value 0.767 Detected Data appear Lognomnal at 5% Significance Level
Lilliefors Test Statistic|  0.213 Lillisfars GOF Test
5% Lilkefors Critical Value 0.512 Detegted Data appear Lognormal at 5% Significance Level
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On-Site Soil 3-10ft-bgs UCL
Former Top's Diner Property
Johnstown, Pennsylvania

Detected Data appsar Lognormal at 5% Significance Level

Lognonnal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale 1.956 Mean in Log Scale| -7.912

SDin Orlginal Scale|  8.018 SDin Log Scale]  4.191

95% 1 UCL (assumes nomnality of ROS data) |  4.898 §5% Percentile Bootstrap UCL!  5.329
95% BCA Bootstrap UCL 7.128 95% BootstraptUCL| 74.33

95% H-UCL (Log ROB)| 4253

UCLs using Fognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean {legged)| -4.702 85% H-UCL (KM -Log) 5.343

KM SD (logged)|  2.604 95% Critical H Value (KM-Log)| _ 5.258

KM Standard Error of Mean {logged) 0.68

DLs2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale| 2.056 Mean in Log Scale| -2.941
8D In Original Scale| 7.994 SDin Log Scale| 2,934
95% t UCL (Assumes normality) 4.58% 95% H-Stat UCL| 166.3

DL/2 is not a recommended mathod, provided for comparisons and historieal reasons

Nonparametiic Distribution Free LUCL Statistics

Detacted Data appear Normal Distribtted at 5% Significance Level

Suggested UCL to Use

95% KM (t} UCL| 5.478 , 95% KM (Percentile Bootstrap) UCL| NIA

Waming: One ar more Recommended UCL({g) not availahle!

| | | I l |

Note: Suggestions regarding the selection of a 95% UICL are provided to help the user to select the most appropriate 35% UCL.

Recommendations are based upon data size, data distibution, and skewness.

These recommendations are based upon the fesults of the simulation studles summarized in Singh, Malchle, and Lee (2008).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician,
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On-Site Sail 3-10 ft-hgs Lead Database
Former Top's Diner Property
Johnsonberg City, Pennsylvania

Sample ID | Sample Date | Sample Depth f;t:;:‘:f:t:; Lead (mg/kg) |d_Lead (mg/kg)
SB-1(8.5) | 6/25/2012 8.50 U 84.5 1
SB-2 (79 6/25/2012 7.00 U 15 1
SB-3 (79 61252012 7.00 U 16.9 1
SB-4 (6" 612512012 6.00 U 12.7 1
SB-5 (6.5 6/25/2012 6.50 U 518 1
SB-6 (3.5) 6/25/2012 3.50 U 18.6 1
SB-7(T) 6/25/2012 7.00 U 274 1
SB-8 (39 6/25/2012 3.00 U 30 1
SB-9 12/26/2013 g-10" U 16 1
SB-10 12/27/2013 9-10¢ U 159 1
SB-11 12/27/2013 9-10" U 15.7 1
SB-12 12/27/2013 7-8' U 15 1
SB-12 12/27/2013 9-10' U 13.3 1
SB-13 1212712013 7.8 U 25.1 1
SB-13 1212712013 9.10" U 13.6 1
SB-14 12/27/2013 4-5 U 468 1
SB-14 12/27/2013 7-8 U 156 1
SB-15 12/27/2013 7-8 U 25.4 1
SB-15 12/27/2013 9-10' U 20.1 1
SB-16 12/27/2013 78 U 183 1
SB-16 12/27/2013 9-10 U 152 1
SB-17 12/27/2013 7.8 U 16.9 1
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On-Site Soil 3-10 fi-bgs Lead Stats

Former Top's Diner Property
Johnstown City, Pennsylvania

General Statistics on Uncensored Full Data

Date/Time of Computation {6/11/2015 5:42:04 PM
User Selected Options - B
From File |WorkSheet_a.xls _
Full Precision |OFF
From File: WorkSheet _axis
General Statistics for Uncensored Dataset
Variable NumObs | # Missing | Minimum | Maximum Mean 8D SEM  |MAD/0.675| Skewness | Kuriosis cv
Lead (mg/kg)| 22 0 5.18 468 4202 96.4 20.55 4.818 4.505 207 2.284
o Percentiles for Unoensored Dataset
Variable NumObs | # Missing | 10%ile 20%ile | 25%ile(Qi1}| 50%ile(Q2)| 75%ile(Q3)| BO%ile S0%ile 85%ile 99%ile
Lead (mg/kg)! 22 0 13.33 15 15.05 16.9 2533 27 35.04 8206 387.5
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Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania August 2015

Oft-Site Soil
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erivation of Source Concentrations for Dff-Site Soil 4-8 fi-bgs
Tormer Top's Diner Proparty
Johnstown City, Pennsylvamia

i . Post-March 2038 P 4 Short List of Peteoloum Products toy Taleadad Sasoling
Sasaple I Sumple | Symple | Seturateder | S, P S S S S 2% . N W e
; Date Beptix | Umsutarated . i . : i 1,3,5
2 I stuel thy ho Xilene o 1T Lamew waphtiatese | 1amehylbenzea |, il e
Beuzzae Istuene | Fthy'bepzenc | Xoelemes (Lotul) MTIEEK ARCLD faphdmalene | 1nme hYlh;mm o e ——
USBEPA Region 3 Industrial Soit RSL 5.1 4,700 25 250 210 990 17 24 1,200 300
USEP.A Region 3 Risk-Based Soil SSL. ) 0.00023 0.076 0.0017 | 0.019 0.0032 | 0.074 0.04054 0.0021 0.017 14
SB-12 [ 12277203] 78 | U | <] 00015 | <] 00037 < 00037 | <] 00075 | < | <0.0037 | =] 00037 | <| 00037 | <] . 0.0037 | <|  0.0037 I8
SB-14 | 12/27/2013|  4-5' U | 9.4 0% A <| 0769 _A78 1< | <0769 I <| 0769 __he08 < 0.769 168 _|
SB-14 _[122772013] 7.8 u <| 0293 | <} 0732 153 6.66 < | «0.732 130 410 4.43 356
SB-15__ [12/27/2013} 7-8 u <l 0307 | <] 0.766 ;.33 1< 1,53 <] <0.766 12 | 0.766 <] 0766 253
1 Maimum Concentration u4 .96 1535 6.66 - 538 . 419 4.43_ L 488
1 Maxitaum Concentration Location SB-14 (4-5) |5B-14 (4-5) SB-14 (7-8) SB-14 {7-8") | §B-14 (7-8" | SB-14 (7-8') 5B-14 (7-8") SB-14 (7-8) SB-14 {4-5") |
Note. :

All results in mibligrams per kilogram {mg/kg).
Depth mzasured in feet below ground surface.

Bold values indicate an exceedance of the laboratory toporting limit.
Bold and shaded values indicate exceedance of the RSL.
NS indicates No Standard.

"='"=Not Analyred

MTBE = Methyl Tertinry Butyl Ether

1. Indicates the applcahle USEPA Risk Based SSL for each constituent. Note that since no Risk: Based SSL. .-ns avzilable for lead, the MCL Based SSL wus utilized instead to screen the analytical data.
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On-Site Soil 4-8 ft-bgs Stats Database for Lead
Former Top's Diner Property
Johnstown City, Pennsylvania

sonpes sumpee | ot | poraetr | et | s
SB-12 | 12272013 | 7-%' U 15 1
SB-14 | 127272013 | 45 U 463 1
SB-14 | 122772013 ] 7.8 U 356 1|
SB-15 | 127272013 | 7.8 U 254 1




Off-Site Soil 4-8 fi-bgs Lead Stats
Former Top's Diner Property
Johnstown City, Pennsylvania

General Statistics on Unesnsored Full Data
Date/Time of Computation {7/7/2015 5:17:15 PM
User Selected Options
From File (WorkSheet.xls
Full Precision |OFF

From File: WorkSheetxls

General Statistics for Uncensored Dataset i

Variable NumChbs | #Missing | Minimum | Maximum Mean Sb SEM |MAD/0.675 Skewnesé Kurtosis cv
Lead (mg/kg)| 4 0 15 468 136 2215 110.7 15.27 1.981 3971 1.629

Percentiles for Uncensored Dataset

Variable NumObs | #Missing | 10%ile 20%ille |25%ile(Qi1)|50%Ie(Q2) | 75%ile(Q3)] 80%ile 90%ile 95%ile 98%ile
Lead {mg/kg)| 4 0 18.12 21.24 22.8 30.5 143.7 208.6 3383 403.1 455
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Lerivation of Souree Concentrations for OHF-8ite Seil i-13 li-bgs
Tormer Top's Diner Property
Joamstovn Tity, Peansylvaniz

Post vizrr 2003 Fa Stort List of ¥otrnleum Freducts tor Ualeaded Ganchne
Semple I Yauaple | Sample | Soluratedor p T N
i Liaie Dapth | Unsntaiated : b ; R - ; 12,5 1.3~
y T ol il e 2 o Cusnene iy =
Benzene Toluente | Tthyisenrvae |X;ienes \'lt?tnb MTBE vu‘fu-n taphttaleme Teimetts Ibcpzene | Trimethylbenrenel read
USEPA Region 3 Industrial Soil RSL 5.1 4,700 25 | 250 210 999 17 24 1,200 800
USEPA Region 3 Risk-Based Soil 381" 0.00023 0.076 | 0.0017 ] 0.019 0.0032 0.074 0.00954 0.0921 0017 14
SB-12_ |1227/2013] 7% U < [ 00015 | <[ 000371 <| 00037 | <] 00075 | < | :0.0037 | < | 0.0037 | <] 04037 [ <[ 00037 <] 00037 | 1
SB-i2 1272712013 9-10' u <] 00015 ) <] 00038) < 0.0033 < 0.0076 <| 0.0038) =) 0.0038 | <| 00038 I < 0.0038 < 0.0038 13.3
SB-14__ | 122772013 45 U a4 t%s | <| 0769 18| < | <0769 0.769 L 08 < 0769 _ A8
SB-14 127272013 7-8' u <] 0293 | <] 0732 L3 b < | =0.732 236 I3 .19 i 4.43 356
SB-15 12/27/2013 -8 u <] 0307 ] <] 0.766 38 < 1.53 < | <0.766 118 Bl 1< 0.766 | < 0,766 Ei.:___
5B-15 12/27/2013 9-10' u <1 0301 <| 0754 1 < 0.754 | = 1.51 S 0754 E <) 0774 < 0.754 < 0.754 | < 0.754 il 1
Maimum Concentration 04 0.96 15.3 6.60 = 2.36 12.3 4.19 | 4.43 H 468 |
Maximum Concentration Location SB-14 {4-57 |8B-14 (4-50k SB-14 (7-8) SB-14 (7-8") 1 SB-14(7-8)| SB-14(7-8) ¢ SB-14(7-8) [ 'SB-14(7-8) [ 3B-14(3-371

b [+

1. Indicates the appleable USEPA Risk Based 8SL. for each constituent. Mote that since ne Risk Based $S1. » as available for | ad, the MCL B:3ed S5L w 1. uiliz :d instead to screcn the analytic al duta.
All results in milligrams per kilogram {m~/kg).
Depth measured in fect belc» ground surface.
Beld values indicate an exceedance of the laboratory reporting limit.
Beld and shaded values indicate exceedance of the RSL.
NS indicates No Standard.
" == Not Analyzed
MTBE = Methyi Tertiacy Butyl Ether
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Off-Site Soil 4-10 ft-bgs Stats Database for Lead
Former Top's Diner Property
Johnstown City, Pennsylvania

s | sonpenme | o [metr]” et Tt
SB-12 12/27/2013 7-8' u 15 1
SB-12 12/27/2013 9-1¢¢ U 133 1
SB-14 12/27/2013 4-5' u 468 1
SB-14 12/27/2013 7-8 u 35.6 i
§B-15 12/27/2013 78 u 254 1
5§B-15 12/27/2013 9-10' U 20.1 1
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Off-Site Soil Lead Stats (4-10 ft-bgs)

Former Top's Diner Property

Johnstonwn City, Pennsylvania

General Statistics on Uncensored Full Data

DatefTime of Computation

6/22/2015 6:05:48 PM

User Salected Options

From File

WorkSheetxis

Full Precision

OFF

‘rom Pile: WorkSheet.xls

General Statistics for Uncensored Dataset

Variable NumObs | # Missing | Minimum | Maximum Mean SD SEM MADA).676 | Skewness | Kurtosls oV
Lead (mgikg)] 6 0 133 468 96.23 | 1823 74.43 12.75 2439 5959 1.884
Percentiles for Uncenscred Datasel
Varable NumObs | # Missing | 10%ile 20%ile | 25%ile(Q1) | 50%le(Q2) | 75%ile(Q3) 80%ile 90%ile 95%ite 99%ile
Lead (ma/kg)| 6 0 1415 15 16.28 2275 33.05 35,8 2518 359.9 4464




Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania August 2015

On-Site Groundwater

e
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Former Top's Diner Property

Johnstown, Pennsylvania

d_1,24-TMB | NROS_124- GROS_1,2,4-TMB LoROS_1,2,4-TMB
Well ID Sample Date | 1,2,4-TMB (ug/L) (ug/L) TMB (ug/L,) (ug’L) (/L)
1/21/2014 9.48 1 9.48 9.48 9.48
— 9/4/2014 1 0 202286696 0.01 0.003412846
12/19/2014 1 0 -1672.829754 0.01 0.014284216
3/5/2015 13.7 1 13.7 13.7 137
1/21/2014 2.82 1 2.82 2.82 2.82
W2 9/4/2014 1 0 -1438.224006 001 0.0372877
12/19/2014 1 0 -1252.964019 0.0% 0.07954746
3/5/20135 1 0 -1095.091106 0.01 0.151719649
1/21/2014 582 1 582 582 582
s 9/4/2014 421 1 421 421 421
12/19/2014 2220 1 2220 2220 2220
3/5/2015 156 1 156 156 156
1/21/2014 463 1 4.63 4.63 463
I 9/4/2014 10.8 1 10.8 10.8 10.8
12/19/2014 66 1 66 66 66
[ 3s572015 44.5 1 445 445 4.5
8/14/2014 1 0 -954,3409332 0.01 0269801123
VWS 9/4/2014 i 0 8249571064 0.01 0457990695
12/19/2014 1 0 -703.2898372 0.01 075329195
3/5/2015 1 0 -586.7898755 0.01 1.213086507
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Former Top's Diner Property
Johnstown, Pennsylvania

d 1,3,5-TMB NROS 13,5- | GROS_1,35- LnROS_1,3,5-TMB
Well ID Sample Date | 1,3,5-TMB (ug/L} (ag/) TMB (ug/L) TME (ug/L) (gL
1/21/2014 42 1 42 42 42
MW 9/4/2014 1 0 -506.3849326 0.01 0.001832343
12/19/2014 1 0 -749.7299716 0.01 0.007370058
3/5/2015 5.36 1 5.36 536 5.36
1212014 1.53 1 1.53 1.53 1.53
s 9/4/2014 1 0 -644.7349773 0.01 0018732748 |
12/19/2014 1 0 -561.8240883 0.01 0.039130826
3/512015 1 0 -491.1699559 0.01 0.073306583
1/21/2014 247 1 247 247 247 |
W3 9/4/2014 222 1 222 222 222
12/19/2014 990 1 990 990 990
3/5/2015 67 1 67 67 67
1/21/2014 5.52 1 5.52 552 552
o 9/4/2014 2.99 1 2.99 2.99 2.99
12/19/2014 13.4 1 134 13.4 13.4
3/5/2015 9.4 1 9.4 9.4 94
8/14/2014 i 0 -428.178501 0.01 0.128291655
W5 9/4/2014 1 0 -370.2747182 0.01 0214598057
12/19/2014 1 0 -315.8239884 0.01 0348119035
3/5/2015 1 0 -263.6858252 0.01 0.553231061
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Former Top’s Diner Property
Johnstown, Pennsylvania

Well ID Sample Date Benzene (ug/L) d_Benzene (ug/L) NROS_Benzene (ng/L) GROS_Benzene (ug/L) LnROS_Benzene {ug/L)
1/21/2014 237 1 237 2.37 237
MW 9/4/2014 1 0 6774966265 0.01 0.004012928
12/19/2014 1 0 -562.1862971 .01 0.015030002
3/5/2015 I 0 -484.8157202 0.01 0.036455472
1/21/2014 1 0 -423.6534373 0.01 0.073443648
— 9/4/2014 1 0 -371.4750961 0.01 0.133494688
12/19/2014 1 0 -324.9008104 0.01 0.22756312
3/5/2015 1 0 -282.0320241 0.01 0.371800885
1/21/2014 118 1 418 418 418
MW-3 9/4/2014 324 1 324 324 324
12/19/2014 301 1 301 301 301
3/5/2013 72 1 72 72 72
1/21/2014 6.72 1 6.72 6.72 6.72
MW 9/4/2014 9.28 1 9.28 9.28 9.28
12/19/2014 91 1 91 91 91
3/5/2015 23.2 1 232 23.2 232
8/14/2014 1 0 -241.6615239 0.01 0.590328424
W5 9/4/2014 1 0 -202.9420606 0.01 0.919740932 B
12/19/2014 1 0 -165.2234353 0.01 1.416640496
3/5/2015 1 0 -127.9605109 0.01 2.170637763
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Former Top's Diner Property
Johnstown, Pennsylvania

Well D | SampleDate | Ethylbenzene (ug/L) | d_Ethylbenzene (ug/L) | NROS_Ethylbenzene (ug/L) GROS-(I::I::LY')""'““““ LnROS_Ethylbenzene (ug/L)
1/21/2014 16.6 1 16.6 16.6 16.6
- 0/4/2014 1 0 -1900.47817 0.01 0.004203563
12/19/2014 1 0 -1553.310461 0.01 0.01843847
3/5/2015 375 1 3.75 375 3.75 |
12172014 4.95 1 4.95 4.95 4.95
N 9/4/2014 1 0 -1320.627938 0.01 0.049668954
12/19/2014 1 0 -1136.886656 0.01 , 0.108623907
3/5/2015 ’ 1 0 -980.3079357 0.01 0.211605548
1/21/2014 944 1 944 944 944
s 9/4/2014 1210 1 1210 1210 1210
12/19/2014 1480 1 1480 1480 1480
3/5/2015 333 1 333 333 333
1/21/2014 6.75 1 6.75 6.75 6.75
— 9/4/2014 24.8 1 248 24.8 24.8
12/19/2014 553 1 553 553 553
31512015 80 I 89 89 89
§/14/2014 1 0 -840.7115854 0.01 0.383458858
s 9/4/2014 1 0 -712.3884112 0.01 0.662308159
12/19/2014 1 0 ~591.7185326 0.01 1107251314
3/5/2015 1 0 ~476.1736016 0.01 1811145783
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Former Top's Diner Property
Johnstown, Pennsylvania -

Well ID Sample Date Xylenes (ug/L) | d_Xylenes (ug/L) NROS_Xyleneé (ug/L) | GROS_Xylenes (ug/L) |LaROS_Xylenes (ug/L)
112172014 166 1 16.6 16.6 16.6
MW-1 9/412014 2 0 -2844.979952 0.01 0.000666805
12/19/2014 2 0 -2366.377793 0.01 0.003500282
3/5/2015 3.56 1 3.56 3.56 3.56
172172014 492 1 4.92 492 4.92
MW-2 9/4/2014 2 0 -2045.409009 0.01 0.010642218
12/19/2014 2 0 -1791.803145 0.01 0.0256216438
3/5/2015 2 0 -1575.557598 0.01 0.05419631
1/21/2014 898 1 898 898 898
N 9/4/2014 784 1 784 784 _ 784
12/19/2014 2450 1 2450 2450 2450
3/512013 255 1 255 255 255
1/21/2014 5.22 1 522 5.22 522
MWt 9/4/2014 2 0 -1382.641397 0.01 0.105737998
12/19/2014 374 1 37.4 37.4 37.4
3/5/2015 24.4 1 24.4 244 24.4
8/14/2014 2 0 -1205.178907 0.01 0.195542346
MW-5 9/4/2014 2 0 -1038.168962 0.01 0.348757601
12/19/2014 2 0 -878.1094003 0.01 0.607224109
3/512015 2 0 -722.3219255 0.01 1.041709337
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Former Top's Diner Property
Johnstown, Pennsylvania

Well ID Sample Date Cumene (ug/L) d_Cumene {(ug/L) NROS_Cumene (ug/L) GROS_Cumene (ug/L) | EnROS_Cumene (ug/L)
1/21/2014 1 0 -331.4329708 0.01 0.001246874
MW-1 9/4/2014 1 0 -278.1267045 0.01 0.004735057
12/19/2014 1 0 -242.1977496 0.01 0.011639004
3/5/2015 1 0 «213.6709398 0.01 0.023770388
1/21/2014 111 1 1.11 111 111
s 5/4/2014 1 0 -185.2230496 0.01 0.043834292
12/19/2014 1 0 -167.2930846 0.01 0.075895998
3/5/2015 1 0 -146.9975348 0.01 0.126140837
1/21/2014 70 i 70 70 70
MW-3 9/4/2014 56 1 56 56 56
12/19/2014 217 1 217 217 217
3/5/2015 25 0 -125.416472 0.01 0.216504836
1/21/2014 1 0 -127.7669228 0.01 0.204134025
MW 9/4/2014 4.72 1 4.72 : 472 472
12/19/2014 65.9 1 65.9 65.9 65.9
3/5/2015 11.4 1 11.4 114 11.4
2/14/2014 1 0 -109.1923273 0.01 0.324970101
MW-5 9/4/2014 1 0 ~90.54850027 0.01 0.513068753
12/19/2014 1 0 =72.74831956 0.01 0.809157824
3/5/2015 1 0 ~54.30949909 0.01 1.283764048

M:\Lehman Engineers\Sheetz#21 Johnstown - Former Top's DinenAttachment 2 - Derivation of Source Conc\GroundwateriOn-



Former Top's Diner Property
Johnstown, Pennsylvania

Well ID Sample Date Naphthalene (ug/L) d_Naphthalene (ug/L) NROS_Naphthalene (ug/I) | GROS_Naphthalene (ug/L) | LnROS_ Naphthalene (ug/L)
1/21/2014 1.3 1 1.3 13 1.3
MW-1 9/4/2014 B 1 0 -1140.897718 0.01 8.92101E-05 )
12/19/2014 1 0 -949.9475746 0.01 0.000533586
3/5/2015 2.2 1 2.2 : 2.2 2.2
1/21/2014 1 0 -821.8891564 0.01 0.001770718
MW-2 9/4/2014 1 0 -720.7068378 0.01 0.004568374
12/19/2014 1 0 -634.4303397 0.01 0.010250305
3/5/2015 1 0 -557.46165%G 0.01 0.021078874
1/21/2014 398 1 398 308 358
MW |- 0/4/2014 200 1 200 200 200
12/15/2014 995 1 995 : 995 995
3/5/2013 83.5 1 83.5 83.5 83.5
1/21/2014 1.02 1 1.02 1.02 1.02
MW-4 9/4/2014 1 0 -186.65861%6 0.01 0.040914388
12/19/2014 35.9 1 358 359 359
3/5/2015 10.7 I 107 10.7 10.7
8/14/2014 1 0 -420.0258799 0.01 0.076372994
MW-5 9/4/2014 1 0 -356.1661673 0.01 0.138506582
12/19/2014 1.2 1 1.2 1.2 12
3/5/2015 1 7 0 -294.010%093 0.01 0.248640612
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Former Top's Diner Property
Johnstown, Pennsylvania

Well ID Sample Date Toluene (ng/L) | d_Toluene (ug/L) | NROS_Toluene (ug/l) | GROS_Toluene (ng/L)| LnROS_Toluene (ug/L)
172172014 1.29 1 1.29 1.29 1.29
1 9/4/2014 1 0 -300.0443372 0.01 0.000435427
12/19/2014 1 0 -251.6421792 0.01 0,001851705
3/5/2015 1 0 -219.1515687 0.01 0.004892857
1/21/2014 1 0 -193.4568043 0.01 0.010551022
MW 9/4{2014 1 0 «171.5269066 0.01 0.020329384
12/19/2014 1 0 -151.9433518 0.01 0.036515661
3/5/2015 1 0 -133.90881 0.01 0.062620312
1/21/2014 157 1 157 157 157
MWo3 9/4/2014 715 1 77.3 77.5 71.5
12/19/2014 140 1 140 140 140
3/5/2015 25.2 1 252 252 25.2
1/21/2014 1 0 -116.9157097 0.01 0.104093797
MW /42014 137 1 1.37 1.37 1.37
12/19/2014 14.8 1 14.8 14.8 14.8
3/5/2015 5.3 1 53 5.3 5.3
8/14/2014 1 0 ~100.6071394 0.01 0.16952887
- | om014 1 0 -84.70836766 0.01 0272734415
12/19/2014 I 0 -68.98803826 0.01 0.436433998
3/5/2015 1 0 -53.23239581 0.01 0.659126654
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On-Site Groundwater GOF
Former Top's Diner Property
Johnstown City, Pennsylvania

Goodness-of-Fit Test Statisiics for Data Sets with Non-Detects

User Selected Oplions

Date/Time of Computation | 7/9/2015 8:22:52 AM

From File |WorkSheetxis

Full Precision |OFF

Confidence Coefficient |0.95

1,2,4-TMB (ug/)

Num Obs | Num Miss | Num Valid | Detects NDs % NDs
Raw Statisties| 20 0 20 11 g 45.00%
Number | Minlmum [ Maximum Mean Median SD
Statistics (Non-Delecls Only}| 9 1 1 1 1 0
Statistics {Detects Only}| 11 2.82 2220 321 44.5 658.9
Statistics (All: NDs treated as DL value}| 20 1 2220 177 3725 | 506.2
Statistics (All: NDs treated as DL/2 value)| 20 05 2220 176.8 3.725 505.3
- Statistics {Normal ROS Imputed Data)] 20 -2023 2220 -351 3.725 950.6
Statistics (Garnma ROS Imputed Data)| 20 0.01 2220 176.6 3.725 505.3
Statistics (Lognormal ROS Imputed Data)] 20 0.00341 | 2220 176.7 3.725 505.3
K hat K Star | Theta hat | Log Mean | Log Stdv | Log CV
Statistics {Detects Only} 0.359 0.322 894.2 3.806 2.169 0.555
Statistics (NDs = DL) 0.237 0.234 747.9 2.148 2.54 1.182
Statistics {NDs = DL/2) 0.218 0.218 812.6 1.836 2.826 1.539
Statistics {Gamma ROS Estimates) 0.151 0.161 1172 - - -
Statistics {Lognermal ROS Estimates) I - - - 1.157 3 3_.206

Nomal GOF Test Resuits

Mo NDs | NDs = DL |NDs= DL/ZNormal ROg

Correlation Coefficient R|  0.727 0.612 0.613 0.613
Test value | Crit. (0.05) Conclusion with Alpha{0.05)
Shapiro-Wilk (Detects Only)|  0.554 0.85 Data Not Normal
Liliefors (Detects Only)|  0.326 0.267 |Data Not Normal
Shapiro-Wilk (NDs =DL}| 0.402 0.905 }Data Not Normal
Lilliefors (NDs =DL)| 0.387 0.198 |Data Not Normal

Shapiro-Wilk (NDs = DL/2)|  0.402 0.905 |Data Not Normal

Lilliefors (NDs = DIL/2)|  0.387 0.198 |Data Not Normal

Shapiro-Wilk (Normal ROS Estimates) 0.929 0.905 [Data Appear Normal

Lilliefors (Normal ROS Estimates)| 0.1956 0.198 |Data Appear Normal

Gamma GOF Test Results




On-Site Groundwater GOF
Former Top's Diner Property
Johnstown City, Pennsylvania

‘NoNDs | NDs = DL |NDs = DL/2Gamma ROS§
Correlation Coefficient R[  0.974 0.951 0.956 0.974
Test value | Crit. {0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only)|  0.605 0.809
Kolmogorov-Smirnov (Detects Only)|  0.205 0.274 |Detected Data Appear Gamma Distributed
Andersen-Darling (NDs = DL) 2.243 0.875
Kolmogorov-Smimov (NDs =DL)|  0.275 0.213 |Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2)) 1.978 0.884
Kolmogorov-Smirnov (NDs = DL/2) C.251 0.214 |Data Not Gamma Distributed
Andersan-Darling (Gamma ROS Estimates) 1.327 0938
Kolmogorov-Smirnov (Gamma ROS Est.) 0.265 0.218 [Data Not Gamma Distributed

Lognormal GOF Test Results

NoNDs | NDs=DL [NDs=DL/2| Log ROS
Correlation Coefficient R|  0.981 0.914 0.924 0.997
Test value | Crit. {0.05) Conclusion with Aipha{0.05)
Shapirc-Wilk {Detects Only) 0.95 0.85' Daia Appear Lognorimal
Lilllefors {Detects Only}|  0.178 0.267 |Data Appear Lognomal
Shapirc-Wilk (NDs =DL)|  0.823 0.905 |Data Not Lognormal
Lilliefors (NDs = DL) 0.251 0.198 |Data Not Lognomal
Shapiro-Wilk (NDs = DI/2) 0.838 0905 |Data Not Lognomal
Lilliefors (NDs = DL/2) 0.265 0.198 |Data Not Lognormal
Shapiro-Wilk (Lognormal ROS Estimates) 0.985 0.905 |Data Appear Lognommal
Lilliefors {Lognormal ROS Estimates),  0.0657 0.198 |Data Appear Lognocrmal

|Note: Substitution methods such as DL or DL/2 are not recommended.




On-Site Groundwater GOF
Formeyr Top's Diner Property
Johnstown City, Pennsylvania

1,3,5-TMB {ugn }

Num Obs | Num Miss | Num Valid | Detects NDs % NDs

Raw Statistics| 20 0 20 11 9 45.00%

Number | Minimum | Maximum Mean Median sD

Statistics (Non-Detects Only);, 9 1 1 1 1 o
Statistics {Detects Only) 1 1.53 590 142.6 9.4 2852

Statisiics {All: NDs treated as DL value); 20 1 990 78.87 2.26 226
Statistics (All: NDs treated as DL/2 valug); 20 0.5 990 78.65 2.26 228.1
Statistics (Normal RCS Imputed Data)| 20 -806.4 990 -158.2 2.26 425.6
Statistics (Gamma ROS Imputed Data)) 20 0.01 990 78.42 2.26 228.2
Statistics {Lognommal ROS Imputed Data)) 20 0.00183 | 990C 78.48 2.26 226.2

K hat K Star Theta hat | Log Mean | Log Stdv | Log CV

Statistics (Detects Only) 0.347 0.313 411.2 3.018 2.135 0.707
Statlstics (NDs = DL) 0.261 0.255 302.7 1.66 2.184 1.316
Statlstics (NDs = DL/2) 0.237 0.235 3313 1.348 2.447 1.815
Statistics (Gamma ROS Estimates) 0.16 0.169 491.6 - - -
Statistics (Lognormal ROS Estimates) - - - 0.345 3.616 10.47

Normal GOF Test Results

No NDs | NDs=DL |NDs = DLi2ZNormal RO

Correlation Coefficient R|  0.726 0.609 0.61 0.611
Test value | Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilk {Detects Only) 0.551 0.85 |Data Not Normal

Lilliefors {Detects Only}| 0,328 0.267 |Data Not Normal

Shapiro-Wilk (NDs = DL)|  0.398 0.905 Data Not Nermal

Lilliefors (NDs = DL} 0414 0.198 |Data Not Normal

Shapiro-Wilk (NDs = DLi2) 0.399 0.905 |Data Not Normal

Lilliefors (NDs = DL/2)] Q.44 0.198 |Data Not Noimal

Shapiro-Wilk (Normal ROS Estimates) 0.928 0.905 |Data Appear Normal

Liliefors {Normal ROS Estimates) 0.196 0.198 |Date Appear Normal

Gamma GOF Test Results

No NDs | NDs = DL |NDs = DLf2Eamma ROg

Carrelation Coefficient R 0.973 0.943 0.849 0.97

Test value | Crit. {0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only}|  0.918 0.811
Kolmogorov-Smimnov (Detects Cnly)|  0.297 0.274 |Data Not Gamma Distributed

Anderson-Daring (NDs = DL) 2.919 0.864




On-Site Groundwater GOF

Former Top's Diner Property
Johnstown City, Pennsylvania

Kolmogorov-Smirnov {(NDs=DL}  0.314 0.212 |Data Not Gamrna Distributed
Anderson-Darling (NDs= DLf2yy 2.518 0.875 \
Kolmogorov-Smimov (NDs = DL/2)  0.29 0.213 |Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.52 0.93
Kolmogorov-Smimov (Gamma ROS Est),  0.258 0.218 |Data Not Gamma Distributed

Lognomal GOF Test Results

NoNDs | NDs=DL |NDs=DL/2| Log ROS

Correlation Coefficient R[  0.955 0.886 0.909 0.995
Test value | Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilk (Detects Only)|  0.901 0.85  |Data Appear Lognormal

Lilliefors {Detects Only) 0.215 0.267 |Data Appear Lognormal

Shapiro-Wilk (NDs=DL)[ 0.778 0.905 |Data Not Lognomal

Lilliefors (NDs =DL)|  0.226 0.198 |Data Not Lognormal

Shapiro-Wilk {NDs = DL/2} 0.815 0.905 |Data Not Lognormal

Lilliefors (NDs = DL/2)|  0.248 0.198 [Data Not Lognomal

Shapiro-Wilk {Legnormal ROS Estimates) 0.983 0.905 |Data Appear Lognormal

Liltiefors (Lognormal ROS Estimates)| 0.0821 0.198 |Data Appear Lognormal

Note: Subsiitution methods such as DL or DL/2 are not recommended.




On-Site Groundwater GOF

Former Top's Diner Property
Johnstown City, Pennsylvania

Benzene {ugiL)
Num Obs | Num Miss | Num Valid | Detects NDs % NDs
Raw Statistics| 20 0 20 9 11 55.00%
Number | Minimum | Maximum Mean Median SD
Statistics (Non-Detects Only)| 11 1 1 1 1 0
Statistics (Detects Only}l 9 237 418 138.6 72 162.6
Statistics (All: NDs treated as DL value)| 20 1 418 62.93 1 126.8
Statistics (All: NDs treated as DL/2 value)| 20 0.5 418 62.65 0.5 126.9
Statlstics (Norma! ROS Imputed Data)| 20 £77.5 418 -130.8 -146.6 298.9
Statistics (Gamma ROS imputed Data)] 20 0.01 418 62.38 0.01 127
Statistics {Lognormal ROS Imputed Data)l 20 0.004071 | 418 62.68 1.794 126.9
K hat KStar | Thetahat ; Log Mean | Log Stdv | Log GV
Statistics (Detects Only) 0.565 0.451 245.4 3.828 1.884 0.492
Statistics (NDs = DL} 0.287 0.277 279.2 1.723 2.305 1.338
Statistles (NDs = DL/2) 0.253 0.24% 247.2 1.341 2.611 1.947
Statistics (Gamma ROS Estimates) 0.155 0.165 4031 - - -
Statistics (Lognormal ROS Estimates) - - - 0.742 3.429 4,62
Nomal GOF Test Results
No NDs | NDs=DL |NDs = DLZNormal ROY
Cormelation Coefficient R 0.905 0.744 0.744 0.745
Test value | Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilk {Detects Only) 0.801 0.829 |Data Not Normal
Lilliefors (Detects Only)]  0.282 0.295 |Data Appear Normal
Shapiro-Wilk (NDs =DL)|  0.558 0.905 |Data Not Normal
Lilliefors (NDs=DL)| 0.373 0.198 |[Data Not Normal
Shapiro-Wilk (NDs = DL/2)|  0.56 0.905 Data Not Normal
Lilliefors {NDs = DL/2)| 0.372 0,198 |Data Not Normal
Shapiro-Wilk (Normal ROS Estimates)|  0.979 0.905 |Data Appear Normal
Lilliefors (Normal ROS Estimates) 0122 0.198 |Data Appear Normal
Gamma GOF Test Results
No NDs | NDs=DL |NDs = DL/2Gamma RO
Comelation Cosfficient R|  0.925 0.952 0.951 0.935
Test value ; Crit. (0.05} Concluslon with Alpha(0.05)
Anderson-Darling {Detects Only} 0377 0.766
Kolmogorov-Smimov (Detects Only)|  0.196 0.293 |Detected Data Appear Gamma Distributed
Anderscn-Darling (NDs = DL)| 2.624 0.851




On-Site Groundwater GOF
Former Top's Diner Property
Johnstown City, Pennsylvania

Kolmogorov-Smirnov {NDs = DL)

0.314 | 0.211 |Data Not Gamma Distributed

Anderson-Darling {(NDs = DL/2)

2414 | 03887

Kolmogarov-Smirnov (NDs = DL/2)

0.321 0,212 [Data Not Gamma Distributed

Anderson-Darling {(Gamma ROS Estimates)

2.015 0.935

Kalmogerov-Smimov (Gamma ROS Est.)

0.342 0.218 [Data Not Gamma Distributed

Lognormal GOF Test Results

No NDs | NDs=DL :NDs=DL/2| Log ROS

Correlation Coefficient R

0.972 0.872 0.879 0.99

Test value | Crit. {0.05) Conclusion with Alpha(0.05)

Shapiro-Wilk {Detects Only)

0.923 0.829 |Data Appear Lognormal

Lilliefors {Detects Only)

0.174 0.295 |Data Appear Lognormal

Shapiro-Wilk (NDs = DL)

0.742 0.905 |Data Not Lognormal

Lilliefors (NDs = DL}

0.323 0.198 !Data Not Lognomal

Shapire-Wilk (NDs = DLi2)

0.754 0.905 Data Not Lognormal

Lilliefors (NDs = DL/2)

0.332 0.198 |Data Not Loghormal

Shapiro-Wilk (Lognormal ROS Estimates)

0.967 0.905 |Data Appear Lognonmal

Lilliefors {Lognormal ROS Estimates)

0.0987 0.198 |[Data Appear Lognormal

MNote: Substitution methods such as DL or DL/2 are not recommended.




On-Site Groundwater GOF
Former Top's Diner Property
Johnstown City, Pennsylvania

Ethylbenzene (ugfL)
Num Obs | Num Miss | Num Valid [ Detects NDs % NDs
Raw Statistics| 20 0 20 11 ] 45.00%
Number | Minimum | Maximum fiean Median sD
Statistics (Non-Detects Only)| 9 1 1 1 1 0
Statistics {Detects Only): 11 375 1480 424.2 89 547
Statistics (All: NDs treated as DL valug); 20 1 1480 233.7 435 451.8
Statlstics (All: NDs treated as DU2 valug); 20 0.5 1480 2335 435 451.9
Statistics (Normai ROS Imputed Data)] 20 -1900 1480 -242.3 4.35 2064
Statistics (Gamma ROS Imputed Data)| 20 0.01 1480 233.3 4.35 4521
Statistics (Lognormal ROS Imputed Data)| 20 0.0042 | 1480 2335 4.35 451.9
K hat KStar | Theta hat | Log Mean | Log Stdv | LogCV
Statistics {Detects Only) 0.4056 0.355 | 1047 4428 2,341 0.52¢
Statistics (NDs = DL) 0.237 0.235 985.1 2436 2.827 1.161
Statistics (NDs = DL/2) 0.218 0218 | 1071 2124 3117 1.468
Statistics {Gamma ROS Estimates) 0.151 0.162 | 1548 - \ - .-
Statistics (Lognormal ROS Estimates) - - - 1.59 | 3.864 243

Normal GOF Test Results

NoNDs | NDs = DL |NDs = DL/2Normal ROS

Correlation Coefficient R 0.896 0.767 0.768 0.768

Test value | Crit. {0.05) Conclusion with Alpha(0.05)

Shapira-Wilk (Detects Only) 0.785 0.85 Data Not Normal

Lilliefors (Detects Only}|  0.275 0.267 |Data Not Normal

Shapiro-wilk (NDs=DL)| 0.593 0.905 |Data Not Normal

Lilliefors (NDs=DL)| 0.378 (.198 |Data Not Normal

Shapiro-Wilk (NDs = DL/2)|  0.584 0.905 |Data Not Normal

Lillefors (NDs = DL{2}|  0.378 0.198 |Data Not Normal

Shapiro-Wilk (Normal ROS Estimates))  0.977 0.805 |Data Appear Normal

Lilliefors (Normal ROS Estimates) 0.157 0.198 !Data Appear Normal

Gamma GOF Test Results

No NDs | NOs=DL |NDs = DL/2Gamma RO

Correlation Coefficient Ri  0.837 0.958 0.955 0.938
Test value | Crit. {0.05) Conclusion with Alpha{0.05)
Anderson-Datling {Detects Only)|  0.531 0.8

Kolmogorov-Smirnov {Detects Only)|  0.209 0.272 |Detected Data Appear Gamma Distributed

Anderson-Darling (NDs= DL}  2.081 0.875




On-Site Groundwater GOF

Former Top's

Diner Property

Johnstown City, Pennsylvania

Kolmogorov-Smirnov (NDs =DL)|  0.263 0.213

Data Not Gamma Distributed

Anderson-Darling (NDs = DL{2) 1.875 0.884

Kolmogerov-Smirnov (NDs = DU/2)|  0.244 0.214

Data Not Gamma Distributed

Anderson-Darling (Gamma ROS Estimates)l  1.379 0.938

Kolmogorov-Smimov {Gamma ROS Est.),  0.273 0,218

Data Not Gamma Distributed

Lognormal GOF Test Results

No NDs | NDs=DL

NDs = DL/2| Log ROS

Correlation Coefficient R} - 0.957 0.904

0.912 0.987

Test value | Crit. (0.05) Conclusion with Alpha{0.05)

Shapira-Wilk (Detects Only)| 0.886 0.85

Data Appear Lognomal

Lilliefors (Detects Only)|  0.177 0.267

Data Appear Lognormai

Shapiro-Wilk (NDs = DL) 0.796 0.805

Data Not Lognormal

Lilliefors (NDs =DL)}  0.256 0.198

Data Not Legnormal

Shapiro-WIllk {NDs = DL{2) 0.81 0.905 |Data Not Lognormal

Lillisfors (NDs = DL/2)| 0.267 0.198 |Data Not Lognomal
Shapiro-Wilk (Lognormal RCS Estimates)|  0.96 0.905 |Data Appear Lognomal
Lilliefors (Lognormal ROS Estimates)| 0.113 0.198 |Data Appear Lognormal

Note: Substitution methods such as DL or DL/2 are not recommended.




On-Site Groundwater GOF

Former Top's Diner Property
Johnstown City, Pennsylvania

Xylenes {(ug/L})
Num Obs | Num Miss | Num Valid| Delects | NDs | % NDs
Raw Statistics; 20 0 20 10 10 50.00%
Number | Minimum | Maximum | Mean Median sSD
Statistics (Non-Detects Only)| 10 2 2 2 2 0
Statistics (Detects Only)| 10 356 | 2450 447.9 30.0 780.6
Statistics (All: NDs treated as DL value)| 20 2 2450 225 278 533.9
Stafistics {All: NDs treated as DL/2 value)| 20 1 2450 2245 2.28 584.1
Statistics (Normal ROS Imputed Data)| 20 -2845 2450 -568.6  -350.4 1263
Statistics (Gamma ROS imputed Data); 20 0.01 2450 224 1.785 584.3
Statistics (Lognomal ROS Imputed Data)| 20 6.6681E-4 | 2450 2241 2,301 584.3
K hat K Star | Thetahat | Log Mean | Log Stdv | Log CV
Statistics {Detects Only} 0.337 0.302 1330 4.095 2.419 0.591
Statistics {(NDs = DL) 0,237 0.235 948.9 2.394 2412 1.007
Statistics {NDs = DL/2} 0.216 0.217 1039 2.048 2.68 1.309
Statlstics (Gamma ROS Estimates) 0.137 0.15 1630 - - -
Statistics (Lognormal ROS Estimates) - - - 0.574 4.297 7.493
Normal GOF Test Results
NoNDs | NDs= DL |NDs = DL/2Nomal ROY
Correlation Coefficient R 0.799 0.654 0.655 0.655
Test value | Crit. (0.05} Conclusion with Alpha(0.05)
Shapirc-Wilk {Detects Cnly)]  0.654 0.842 |Data Not Normal
Lilliefors (Detects Cnly)|  0.301 0.28 |Data Not Normal
Shapiro-Wilk (NDs = DL)|  0.452 0.905 |Data Not Normal
Lilliefors (NDs = DL} 0.426 0.198 |Data Not Normal
Shapire-Wik (NDs = DL/2)|  0.452 0.8056 |Data Not Normal
. Lilliefors (NDs = DL/2)]  0.426 0.198 [Data Not Normal
Shapiro-Wilk {Normal ROS Estimates)|  ©.966 0,905 |Data Appear Normal
Lilliefors (Normal RQS Estimates)| 0.175 0.198 |Data Appear Normal
Gamma GOF Test Results
No NDs | NDs=DL [NDs = DL/2Gamma RO4
Correlation Coefficient R|  0.991 0.974 0.977 0.99
Test value | Crit {0.05) Conclusion with Alpha(0.05)
Anderson-Datling (Detects Only)i  0.621 0.807
Kolmegorov-Smimov (Detects Only)|  0.266 0.287 |Detected Data Appear Gamma Distributed ]
Anderson-Darling (NDs=DL)|  3.104 0.875




On-Site Groundwater GOF

Former Top's Diner Property
Johnstown City, Pennsylvania

Kolmogorov-Smirmnov (NDs = DL} 0.33 0.213 |Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2)| 2.748 0.885

Kolmogorov-Smimav (NDs = DiL/2) 0.302 0.214 |Data Not Gamma Distributed
Anderson-Dariing (Gamma ROS Estimates)]  1.754 0.951

Kolmegorov-Smimov (Gamma ROS Est.))  0.285 0.219 |Data Not Gamma Distributed

Lognamal GOF Test Results

NoNDs | NDs=DL NDs=D1/2| Log ROS
Comelation Coefficient R  0.961 0.864 0.886 0.994.
Test value | Crit. (0.05) Coenclusion with Alpha(0.05)
Shapiro-Wilk {Detects Only}|  0.901 0.842 |Data Appear Lognormal
Lilliefors (Detects Only}|  0.178 0.28 Data Appear Lognormal
Shapiro-Wilk (NDs =DL)| 0.737 0.905 |Data Not Lognarmal
Liliefors {(NDs=DL}| 0.271 0.198 |Data Not Lognormat
Shapiro-Wilk (NDs =DL/2}| 0.772 0.905 |Data Not Lognormal
Lilliefors {NDs = DLf2)|  0.278 0.198 |Data Not Lognormal
Shapiro-Wilk {Lognermal ROS Estimates) 0.978 0.905 |Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates)| 0.0762 0.198 |Data Appear Lognormal

Note: Substituticn methods such as DL or DL/2 are not recommended.




On-Site Groundwater GOF
Former Top's Diner Property
Johastown City, Pennsylvania

Cumene (ug/L)
Num Obs | Num Miss | Numn Valid | Detects NDs % NDs
Raw Statistics| 20 0 20 7 13 65.00%
Number | Minimum | Maxtimum Mean Median sD
Statistics (Non-Detects Only)| 13 1 25 2.846 1 6.656
Statistics {Detects Only}| 7 1.1 217 60.88 56 74.92
Statistics (All: NDs treated as DL valus)| 20 1 217 23.16 1 51.08
Statistics {All: NDs treated as DL/2 value)| 20 0.5 217 22.23 05 51.25
Statistics (Normal ROS Imputed Data)) 20 -331.4 217 -86.16 -100.1 1354
Statistics (Gamma ROS Imputed Data)) 20 0.01 217 21.31 0.01 51.57
Statistics {Lognomal ROS Imputed Data)|] 20 0.00125 [ 217 21.49 0.419 51.5
I hat KStar | Theta hat | Log Mean | Log Stdv | Log GV
Statistics {Detects Only) 0.629 0.455 96.8 3.133 1.842 0.588
Statistics (NDs = DL} 0.356 0.336 65.08 1.258 1.889 1.502
Statistics (NDs = DL/2) 0.3 0.289 7399 0.807 2155 267
Statistics {Gamma ROS Estimates) 0.154 0.165 138 - - -
Statistics {Lognormal ROS Estimates) - - - -0.547 3.385 -6.182

Normal GOF Test Resulis

No NDs | NDs= DL |NDs = DL/2Normal ROS
Correlation CoefficientR|  0.875 0.695 0.687 0.679
Test value | Crit, (0.05) Caonclusion with Alpha(0.05)
Shapirc-Wilk (Detects Only) 0.779 0.803 |Data Not Nommal
Lilliefors {Detects Cnly}|  0.3089 0.335 |Data Appear Normal
Shapiro-Wilk (NDs = DL)|  0.508 0.905 [Data Not Normal
Lilliefors (NDs = DL) 0.341 0.198 iData Not Normal
Shapiro-Wilk (NDs = DL/2) 0.495 0.905 |Data Not Normal
Lilliefors (NDs = DL/2)!  0.375 0.198 |Data Not Normal
Shapiro-Wilk (Normal ROS Estimates)| 0.986 0.805 |Data Appear Normal
Lilligfors {(Normal ROS Estimates);  0.0803 0.198 |Data Appear Nomal
Gamma GOF Test Results
No NDs | NDs = DL [NDs = DL/2[Gamma ROS
Correlation Coefficient Ry  0.974 0.965 0.968 0.983
Test value | Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling {Detects Only)| 0.285 0.744
Kolmogorov-Smimov (Detects Only)|  0.213 G325 |Detected Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 3.054 0.833




On-Site Groundwater GOF

Former Top's Diner Property
Johnstown City, Pennsylvania

Data Not Gamma Distributed

Kalmogorov-Smirnov {(NDs = DL}|  0.387 0.209

Anderson-Darling (NDs = DL/2)] 2.878 0.845
Kolmogorov-Smimov (NDs = DL/2}|  0.352 0.21 Data Not Gamma Distributed

Anderson-Darling {Gamma ROS Estimates)| 2.968 0935
Kalmogorov-Smirnov {(Gamma ROS Est.)|  0.404 0.218 |Data Not Gamma Distributed

Lognormal GOF Test Results

NoNDs | NDs=DL |NDs=DL72| Log ROS
Correlation Coefficient R|  0.966 0.839 0.852 0.99
Test value | Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilk {Detects Only)| 0.83 0.803 |Data Appear Lognormal
Lilliefors {Detects Only);  0.257 0.335 |Data Appear Lognormal
Shapiro-Wilk (NDs = DL)!  0.6893 0.805 |Data Not Lognormal
Lilliefors (NDs =DL};  0.379 0.188 |Data Not Lognormal
Shapiro-Wilk (NDs = DL/2)| 0.715 0.905 |Data Not Lognormal
Lilliefors {NDs = DL/2) 0.357 0.198 |Data Not Lognormal
Shapiro-Wilk {Lognormal ROS Estimates) 0.971 0.8905 |Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates)| 0,112 0.198 |Data Appear Lognormal

Note: Substitution methods such as DL or DL/2 are not recommended.




On-Site Groundwater GOF

Former Top's Diner Property
Johnstown City, Pennsylvania

Naphthalene {ug/L)
Num Obs | Num Miss | Num Valid | Detecis NDs % NDs
Raw Statistics; 20 0 20 10 10 50.00%
Number | Minimum | Maximum Mean Median sSb
Statistics (Non-Detects Only})| 10 1 1 1 1 0
Statistics (Detects Only)| 10 1.02 995 172.9 23.3 315.9
Statistics (All: NDs treated as DL value)| 20 1 995 86.94 1.01 23486
Statistics (All: NDs treated as DL/2 value)| 20 0.5 995 86.69 076 | 2347
Statistics (Normal ROS Imputed Data)) 20 -1141 895 -232.7 -146.5 505.4
Statistics {Gamma ROS Imputed Data)l 20 0.01 595 86.45 0.515 234.8
Statistics (Lognormal ROS Imputed Data)| 20 8.9210E-5 | 995 86.47 0.634 234.8
K hat KStar | Thetahat | LogMean| Log Stdv | Log CV
Statistics (Detects Only} 0.315 0.287 548.7 2.982 2612 0.876
Statistics (NDs = DL) 0.24 0.238 361.8 1.491 2.36 1.583
Statistics (NDs = DU2) 0.219 0.219 396.4 1.144 2.605 2.276
Statistics (Gamma ROS Estimates) 0.146 0.158 530.8 - - -
Statistics {Lognorma!l ROS Estimates) - - | - -0.817 4.636 -5.674
Normal GOF Test Resuits
NoNDs | NDs = DL |NDs = DL/2Normal ROS
Correlation Coefficient Rl 0.785 0.64 0.64 0.641
Testvalue | Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilk (Detects Only)|  0.634 0.842 |Data Not Normal
Lilliefors (Detects Only)|  0.311 0.28 |Data Not Normal
Shapiro-Wilk {(NDs = DL)| 0434 0.905 |Data Not Normal
Lilliefors (NDs=DL}| 0.385 0.188 Data Not Normal
Shapiro-Wilk (NDs = DL/2)|  0.435 0.905 |Data Not Normal
Lifiefors (NDs = DL/2)|  0.386 0.198 |Data Not Normal
Shapiro-Wilk (Normal ROS Estimates),  0.963 0.905 |Data Appear Nomal
Lilliefors {Norma! ROS Estimates)‘ 0.178 0.188 |Data Appear Normal
Gamma GOF TestResults
NoNDs | NDs = DL |NDs = DL/23amma RO:
Correlation Coeflicient R|  0.958 0.971 0.976 0.991
Test value | Crit. (0.05) Concluslon with Alpha(0.05)
Anderson-Darling (Detects Only}|  0.486 0.811
Kolmogorov-Smirnov {Detects Only) 0.204 0.287 |Detected Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 3.436 0.873




On-Site Groundwater GOF
Former Top's Diner Property
Johnstown City, Pennsylvania

Kolmogorov-Smirnov (NDs = DL)|  0.377 0.213 |Data Not Gamma Distributed
Anderson-Darling (NDs=DL/2}{ 3.013 0.384

Kolmogorov-Smirnov {NDs = DL/2)|  0.349 0.214 ;Data Not Gamma Distributed
Anderson-Darling {(Gamma ROS Estimates) 1.894 0.942

Kolmogorov-Smimov (Gamma ROS Est.) 0.286 0.219 |Data Not Gamma Distributed

Lognomnal GOF Test Resuits

No NDs | NDs=DL |NDs=DL2] Log ROS
Correlation Cosfficient R|  0.962 0.83 0.864 0.994
Test value | Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilk {Detects Only) 0.9 0.842 |Data Appear Lognormal
Lilliefors {Detects Only)|  0.199 0.28 |Data Appear Lognomal
Shapirc-Wilk (NDs = DL}, 0.682 0.805 |Data Not Lognormal
Lilliefors (NDs = DL) 0.349 0.198 |Data NotLognormal
Shapiro-Wilk (NDs=DL/2)| 0.736 0.905 [Data NotLognonmal
Lilliefors (NDs = DL/2} 0.283 0.198 \Data Not Lognommal
Shapire-Wilk (Lognormal ROS Estimates)]  0.977 0.905 |Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates)| 0.0786 0.198 |Data Appear Lognormal
Note: Substitution metheds such as BL or DL/2 are not recom

mended.




On-Site Groundwater GOF
Former Top's Diner Property
Johnstown City, Pennsylvania

Toluens {ug/L)
Num Obs | Num Miss | Num Valid | Detects NDs % NDs
Raw Statistics; 20 0 20 8 12 60.00%
|
Number | Minimum | Maximum Mean Median 8D
Statistics (Non-Detects Only)| 12 1 1 1 1 a
Statistics (Detects Only) 8 1.2¢ 157 52.81 20 64.18
Statistics {All: NDs treated as DL value)| 20 1 157 .72 1 46.86
Statistics (All: NDs treated as DL/2 valug){ 20 0.5 157 2142 0.5 47
Statistics {Normal ROS Imputed Data)l 20 -300 157 -71.18 -76.85 125.2
Statistics {(Gamma ROS Imputed Data)| 20 0.01 157 2113 0.01 4713
Statistics (Lognomal ROS Imputed Data)l 20 4.3543E-4 | 157 2121 0.355 47.1
B K hat KStar | Theta hat | Log Mean | Log Stdv | LogCV
Statistics (Detects Only) 0.544 0.423 97.12 2.813 1.935 0.638
Statistics (NDs =DL) 0.345 0.327 62.95 1.125 1.838 1.633
Statistics (NDs = DL/2} 0.254 0.283 72.82 0.709 2.118 2985
Statistics (Gamma ROS Estimates) 0.162 0.171 1304 - - -
Statistics (Lognormal ROS Estimates) - - - -0.895 3.748 -4.186
Normal GOF Test Results
No NDs | NDs = DL |NDs = DL/2Normal RO§
Correlation Coefficient R[  0.902 0.709 0.711 0.713
Test value | Crit. {0.08) Conclusion with Alpha{0.05)
Shapiro-Wilk {Detects Only)| 0.794 0.818 |Data Not Normal
e Liliefors {Detects Only}|  0.291 0.313 |Data Appear Normal
Shapiro-Wilkk (NDs = DL)| 0.512 0.905 |Data Not Normal
Lilliefors (NDs = DL)|  0.387 0.198 |Data Not Normal
Shapirc-Wilk (NDs = DL/2)1  0.515 0.905 [Data Not Normal
Lillefors (NDs=DL/2)| 0.384 €.198 1Data Not Normal
Shapiro-Wilk {(Normal ROS Estimates) 0.982 0.905 |Data Appear Nommat
Lilliefors (Normal ROS Estimates)l  0.119 0.198 |Data Appear Normal
Gamma GOF Tast Results
No NDs | NDs=DL [NDs = DL/2Gamma ROS
Correlation Coefficlent R|  0.928 0.95 0.954 0.85
Test value | Crit. (0.05) Conclusion with Alpha{0.05)
Anderson-Darling (Detects Only)|  0.347 0.759
Kolmogorov-Smirnov {(Detects Only) 0.15 0.308 |Detected Data Appear Gamma Distributed
Anderson-Darling (NDs = DL)|  3.604 0.835




On-Site Groundwater GOF

Former Top's Diner Property
Johnstown City, Pennsylvania

Kolmogorov-Smimov (NDs=DL)|  0.402 0.209 |Data Not Garnma Distributed

Anderson-Darling (NDs =DL/2)|  3.226 0.848

Kolmogorov-Smimov (NDs = DL/2)|  0.355 0.21 |Data Not Gamma Distributed

Anderson-Darling (Gamma ROS Estimates)| 2.491 0.928

Kolmogorov-Smimav (Gamma ROS Est.)|  0.368 0.218 ;Data Not Gamma Distributed

Lognormal GOF Test Results

No NDs | NDs=DL |NDs=DL/2| LogROS

Correlation Coefficient R 0.966 0.816 0.841 0.992
Test value | Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilk {Detects Only)}  0.804 0.818 |Data Appear Lognormal
Lilliefors {Detects Only)|  0.161 0.313 |Data Appear Lognormal
Shapiro-Wilk (NDs = DL) 0.857 0.905 |Data Not Lognormal
Lilliefors (NDs=DL}), 0.37 0.198 |Data Not Lognormal

Shapiro-Wilk (NDs = DL/2) 0.895 0.905 |Data Not Lognormal

Liliefors (NDs =DU/2)| 0.346 0.198 [Data Not Lognormal

Shapiro-Wilk (Lognormal ROS Estimates)| 0.972 | 0.905 |Data Appear Lognormal

Lilliefors (Lognormal ROS Estimates)|  0.081 0.198 Data Appear Lognormal

Note: Substitution methods such as DL or DL/2 are ot recommended.




On-Site Groundwater UCLs
Former Top's Diner Property
Johknstown City, Pennsylvanai

UCL Statlstics for Data Sets with Non-Detects
User Selected Options
Date/Time of Computation |7/9/2015 8:23:48 AM
From File |WorkSheet.xls
Full Precision |OFF
Confidence Coefficient |95%
Number of Bogistrap Operations (2000
1,2,4-TMB (ugf}
General Statistics
Total Number of Observations| 20 Number of Distinct Dbservations | 12
Number of Detects{ 11 Number of Non-Detects 9
Number of Bistinct Detects| 11 Number of Distinct Non-Detects 1
Minimum Detect| 2.82 Minimum Nen-Detact] 1
Maximum Detect| 2220 Maximum Non-Detect| 1
Variance Detects 434205 Parcent Non-Detects|  45%
Mean Detects| 321 SD Datects| €58.9
Medlan Detects| 44.5 CV Detects|  2.053
Skewness Detacts 2.85 Kurtosls Detects 8.541
Mean of Logged Detects|  3.908 SD of Logged Defects|  2.169
Normal GOF Test on Detects Only
Shaplro Wilk Test Statistic!  0.554 Shaplro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.85 Detected Data Not Normal at 5% Significance |evel
Lilliefors Test Statistic|  0.326 Lilliefors GOF Test
5% Lilliefors Critical Value 0.267 Detected Data Not Normal at 5% Significance Level
Delacted Data Not Noimal at 5% Significance Lavel
Kaplan-Maler (KM} Statlstics using Normal Critical Values and other Nonparametric UCLs
Mean| 177 Standard Error of Mean| 1165
SD| 4924 95% KM (BCA) UCL| 4075
95% KM () UCL| 376.7 95% KM (Percentile Bootstrap) UCL| 390.8
95% KM (2) UCL| 3669 95% KM Bootstrap tUCL| 5357
90% KM Chaebyshav UCL| 523.4 95% KM Chebyshev UCL| €803
97.5% KM Chebyshev UCL| 898.1 999% KM Chebyshev UCL| 1326
Garmma GOF Tests on Detected Observations Only
A-D Test Statistic| 0.605 Anderson-Darling GOF Test
5% A-D Critical Velue| 0.808 Detected data appear Gamrma Distributed at 5% Significance Level
K-5 Test Statistic]  0.205 Kolmogrov-Smimoff GOF
5% K-S Critical Value| 0.274 Detected data appear Gamma Distributed at 5% Significance Level
Detected dals appear Gamma Distributed at 5% Significance Level
Gamma Statistics on Detscled Data Only
lchat (MLE)| 0.359 k star (bias corrected MLE)|  0.322
Theta hat (MLE)| 894.2 Theta star {bias corrected MLE)| 997.9
nu hat (MLE)|  7.897 il star (bias corrected) 74077
MLE Mean (blas corrected)| 321 MLE $d {bias corrected)| 566
Gamma Kaplan-Meler (KM) Statistics .
k hat (KM)] 0.129 nu hat (KM)|  5.169
Approximate Chl Square Value (5.17, a) : 1.231 Adjusted Ch| Square Value (5,17, B) 1.088
95% Gamma Approximate KM-UCL {(use when n>=50)| 743.2 95% Gamma Adjusted KM-UCL (use when n<G0)| 841
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On-Site Groundwater UCLs
Former Top's Diner Property
Johnstown City, Pennsylvanai

Gamma ROS Statlstics using Imputed Non-Detacts

GROS may not be used when data set has > 50% NDs with many tied observations at multiple Dls

GROCS may not be used when kstar of detected data is small such as =< 0.1

For such situations, GROS methed tends to yield inflated values of UCLs and BTYs

For gamma distributed detecled data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum| 0.01 Mean| 176.6
Maximum| 2220 o Medlan|  3.725
SD| 5053 Cv| 2.862
k hat (MLE)| 0.151 k star (bias corrected MLE)|  0.161

Theta hat (MLE); 1172 Theta star (blas comected MLE}| 1094

nu hat (MLE}|  6.027 nu star (bias comacted) 6.4586

MLE Mean {bias cormected)| 176.6 MLE Sd {bias correcied); 439.5
Ad|usted Level of Significance (B)j  0.038
Approximate Chi Square Value (6.46,a)| 1.877 Adjusted Chi Square Value {646, B) 1.689

95% Gamma Approximate LICL, (use when n>=50)| 607.2 95% Gamma Adjusted UCL {use when n<50)| 674.8

Lognormal GOF Test on Detecled Obsesvations Only

Shaplro Wlk Test Statistic 0.95 Shapiro Wilk GOF Test
5% Shapiro Wik Critical Value| 0.85 Detected Data appear Lognarmal at 5% Significance Level
Lilliefors Test Statistic| 0.178 Lilliefors GOF Test
5% Lilliefors Critical Value 0.267 Detected Data appear Lognormal at £% Significance Level

Detected Data appear Lognomal at 5% Significance Level

Lognommal ROS Statistics Using Imputed Non-Detects

Mean in Original Scals| 176.7 Mean in Log Scale|  1.157

SD in Qiginal Scale| 505.3 SD in Log Scale 3
95% t UGL {assumas normality of ROS data}| 372.1 95% Percentile Bootstrap UCL| 380.7
95% BCA Bootstrap UCL| 507.9 95% Bootstrapt UCL| 938.6

95% H-UCL {Log ROS)|1692128

UCLe uging Lognormal Distribution and KM Estimates when Detacted data are Lognommally Distibuted

KM Mean (logged)]  2.148 85% H-UCL (KM -Log)| 3474

KM SD (logged}| 2476 55% Critical H Value (KiM-Log)| 5.178

KM Standard Error of Mean (logged)|  0.581

B2 Swatistics
DL/2 Nomnal DL/2 Log-Transformed
Mean in Original Scale] 176.8 Mean in Log Scale 1.836
SO in Qriginal Scale| S05.3 SDin Log Scalej 2.826
95% t UCL {Assumes normality)| 372.1 95% H-Stat UCL | 14947

DL/2 is not a recommanded mathod, provided for camparisans and historical reasons

Nonparametri¢ Distribution Free UCL Statistics

Detacted Data appaar Gamma Distrlbuted at 5% Significance Level

Suggestad UCL 1o Use

95% KM (BCA) UCL[_ 407.5 85% GROS Adjusted Gamma UCL| 674.8

95% Adjusted Gamma KM-UCL 841

Nole: Suggestions regarding the selection of a 95% UCL ara provided to help the user to select the most appropriate 95% UGCL.

Recommendations are based upon data size, data distibution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World cata sets; for additional insight the user may want 1o consult & statistician.
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On-Site Groundwater UCLs
Former Top's Diner Property

Johmnstown City, Pennsylvanai
1,3,5-TMB {ug/L)
General Statistics
Tatal Mumber of Observatlons| 20 Murmber of Distinct Cbservatlons| 12
Number of Detects| 19 Number of Non-Detects| 9
Number of Distinct Detects; 11 Number cf Distinct Non-Detects
Minimum Detect| 1.53 Minimurn Non-Detect| 1
Maximum Detect| 880 Maximumn Non-Detect) 1
Variance Detects | 37161 : Percent Non-Detects| 45%
Mean Detects| 142.8 5D Detects| 295.2
Median Delects| 94 CV Detects|  2.071
Skewness Detects| 2811 Kurtosis Detects| 8342
Mean of Logged Detects|  3.018 ‘ 5D of Logged Detects| 2,135
Normsl GOF Test on Datects Only
Shaplro Wilk Test Statistic 0.551 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value|  0.85 Detected Data Mot Normal at 5% Significance L evet
Lilligfors Test Statistic| 0328 Liliefors GOF Test
5% Lililefors Critical Value 0267 Detacted Data Not Normal a1 5% Sign(ficance Level
Detected Data Not Normal at 5% Significance Level
Kaplan-Meier (KM} Statistics using Normal Critical Values and other Nonparametric UCLs
Mean| 78.87 Standard Error of Mean| 51.67
SD| 2203 95% KM {BCA}UCL| 173.4
95% KM (j UCL| 168.2 85% KM {Percentile Bootstrap) UCL.{ 173.5
95% KM (z) UCL| 163.9 } 95% KM Bootstrap t UCL| 374.2
90% KM Chebyshev UCL| 233.9 95% KM Chebyshev UCL| 3041
97.5% KM Chebyshev UCL| 4015 $9% KM Chebyshev UCL | 593
Gamma GOF Tests on Datacted Ohsarvations Only
A-D Test Statlstic| 0.918 Anderson-Darilng GOF Test
5% A-D Critical Value|  0.811 Detected Data Not Gamma Distributed at 5% Significance Level
K-8 Test Statistic|  0.257 Kolmogrov-Smimoff GOF
5% K-S Critical Value 0.274 Detected Data Mot Gamma Distributed at 5% ESlgnificance Level
Detecled Data Not Gamma Dlstributed at 5% Significance Level
Gamma Statlstics on Detected Deta Only
k hat {(MLE);  0.347 k star {bias corracted MLE}|  0.313
Theta hat (MLE)| 411.2 Theta star (bias corrected MLE) | 455.9
nu hat {MLE}, 7.628 nu star (bias comected)|  6.881
MLE Mean (blas comected)| 142.8 ' MLE Sd (bias comrected) | 254.9
Gamma Kaplan-Meier (KM) Statistics
khat{kKM)]  0.128 nu hat (KM)]  5.126
Approximate Chi Squere Value {5.13, 0} 121 Adusted Chi Square Value {5.13, §) 1.069
95% Gamma Approximate KM-UCL {use when n>=50} 333.9 95% Gamma Adjusted KM-UCL (use when n<50)| 378.1
Gamma ROS Statlstics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at muiliple DLs
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On-Site Groundwater UCLs
Former Top's Diner Property
Johnstown City, Pennsylvanai

GROS may not be used when kstar of detected data is small such ag < 0.1

Far such situstions, GROS method tends to yield inflated values of UCLs and BTVs

Far gamma distributed detected dats, BTVS and UCLs may be computed using gamma disttibution en KM estimates

Mintmum{  0.01 Mean| 78.42
Maximur| 990 Wedian|  2.26
SD| 226.2 Cv 2884
khat{MLE)| 0,16 k star (bias corrected MLE)|  0.169
Theta hat (MLE)| 491.6 Theta star (bias corrected MLE) | 464.3
nu hat (MLE)[  6.381 nu star (hias corected) 6.7657
MLE Mean (bias corrected),  78.42 MLE 5d (bias corrected)| 190.8
Adjusted Level of Significance (B)| 0.038
Approximate Chi Square Value {5.76,a)| 2.038 Adjusted Chi Square Value (6.76, B) 1.84
895% Gamma Approximate UCL (use when n==50)| 260 5% Gamma Adjusted UCL {use when n<50)| 288

L ngnormal GOF Test on Detectad Observations Cnly

Shapiro Wil Test Statistic|  0.901 Shaplra Wilk GOF Test
5% Shapiro Wilk Critical Value 0.85 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic| 0.2156 Linlsfors GOF Test
5% Lillkefors Critical Value 0287 Detecied Data appear Lognormal at 5% Significance Level

Datected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using imputed Non-Dstects

Mean In Original Scale| 78.49 Mean In Log Scale| 0.345

SO In Orlginal Scale| 226.2 SDinLog Scale| 3.616
95% t UCL (assumes normality of ROS data)| 165.9 95% Percentlle Bootstrap UCL{ 173.5
95% BCA Bootsirap UCL] 226.6 95% Bootswap t UCL.[ 372.4

95% H-UCL (Log ROS) 408671

LCLs using Legnommal Distribution and KM Estimates when Detacted data are Lognormally Distributed

KM Mean {logged)| 1.58 55% H-UCL (KM-Log)| 465.4

KM SD (icgged)| 2128 95% Crilical H Value (KM-Log)|  4.54.

KM Standard Error of Mean {logged) 0.499

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Qriginal Scale| 78.65 Mean in Log Scale| 1.348
SD in Original Scale| 226.1 50 in Log Scale 2.447
§5% tUCL (Assumes nomealityy| 166.1 95% H-Stat UCL| 1382

DL/2 Is not a recommended method, provided for comparisens and historical reasens

Nonparametric Distribution Free UCL Statistles

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

99% KM (Chebyshev) UCLl 593

Note: Suggestions regarding the selection ofa 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studles summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for addittonal insight the user may want 1o consult a statisticlan.
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On-Site Groundwater UCLs
Former Tap's Diner Praperty
Johnstown City, Pennsylvanai

Benzene (ugil)
(Ganeral Statistics
Total Number of Observations| 20 Number of Distinct Observations| 10
Number of Detects| € Number of Non-Detects| 11
Nurmbar of Digtinct Detecls| 8 Number of Distinct Non-Detects 1
Minimum Detect| 237 Minimum Nan-Datect| 1
Maximum Detect] 418 Maximum Non-Detect 1
Variance Detecls| 26438 Percent Mon-Detects| 55%
Mean Detects| 138.6 8D Detects) 162.6
Median Detects| 72 CV Detects 1173
Skewness Detects| 0.88 Kurtesis Detects|  -1.085
Mean of Logged Detects 3.228 SD of Logged Detects 1.884
Normal GOF Test on Detects Only
Shapiro Wilk Test Statlstic|  0.801 Shapiro Witk GOF Tast
5% Shaplro Wilk Critlcal Value 0.829 Detected Data Not Normal at 5% Significance Level
Lillefors Test Statistic| 0.282 Lillisfors GOF Tast
5% Lllllefors Critical Value 0,286 Detected Data appear Normal at 5% Significance Level
Detectad Data appear Approximate Normal at 5% Significance Level '
Kapian-Maiar (KM} Statlstics using Mormal Critical Values and other Nonpararnetric UCLs
Mean| 6293 Standard Errorcf Mean| 29.3
sD| 1235 95% KM (BCA}UCL| 110.2
95% KM (t) UCL| 113.6 95% KM (Percentlle Bootstrap) UCL| 111
895% KM (z) UCL| 1111 85% KM BootstraptUCL| 135.4
80% KM Chebyshev UCL| 150.8 95% KM Chebyshav UCL| 1808
§7.5% KM Chebyshev UCL| 245.9 99% KM Chebyshey UCL| 354.5
Gamma GOF Tasts on Detacted Observations Only
A-D Test Statistic; 0.377 Anderson-Darling GOF Test
5% A-D Critical Value| 0.766 Detected deta appesr Gamma Distributed at 5% Significance Level
K-S Test Statistic| 0,185 Kolmogrov-Smitmoff GOF
5% K-8 Critical Value 0.293 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Slgnificance Level
Gamma Statlstics on Detected Data Only
k hat (MLE)| 0.565 | k star {bias corrected MLE)|  0.451
Theta hat (MLE}| 245.4 Theta star (blas corected MLE)| 307.6
nu hat (MLE)| 1017 nu star {bias comected) B.111
MLE Mean (blas corrected)| 1386 MLE 5d ¢bias comecied)| 206.5
Gamma Kaplan-Meler (KM) Statistics
k hat (KM)| 0.259 ni hat (KM)| 1038
Approximate Chl Squara Value {10.38, o) 418 Adjusted Chi Square Value (10,38, B)| 3.873
95% Gamme Approximate KM-UCL (use when n>=50)| 156.3 95% Gamma Adjusted KM-UCL (use when n<50)| 168.6
Gamma ROS Statistics using Imputed Non-Datacts
GROS may not be used when data set has > 50% NDs with many tied observations at muliple Dls
GROS may not be used when kstar of delocted data is small such as < 0.1
For such situations, GROS method tends to vield inflated values of UCLs and BTVs
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum| 0.01 Meari| 62.38
Maximum| 418 . Median{ 0.01
8D| 127 v 2.036
khat (MLE)] 0.155 k star {bias corrected MLE}) 0.165
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On-Site Groundwater UCLs
Former Top's Diner Property

Johnstown City, Pennsylvanai

Theta hat(MLE)| 403.1

Theta star {bias cormected MLE) | 3784

nu hat (MLE)| 6.18

nu star (bias corected)| 6.585

MLE Mean {blas comected)| 62.38

MLE 5d (bias corrected)| 163.6

Adjusted Level of Signiicance (B}  0.038

Approximate Chi Square Value (6,60, a) 1.851

Adlustad Ch Sguare Value (8.60, B) 1.758

95% Gamma Approximate UCL {use when n>=50)| 210.9

95% Gamma Adjusted UCL {use when n<b0); 234

Lognormal GOF Test on Detectad Observations Only

Shapiro Wilk Test Statistlc 0.923

Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value 0.829

Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic 0174

Litlefors GOF Test

5% Lilliafors Critical Value 0.285

Detected Data appear Lognormal ai 5% Slgnificance Level

Detected Data appear Lognormal at 5% Significance Leval

Lognomal ROS Statistics Using Imputed Non-Datecls

Meen in Criginal Scale|  62.68

Mean in Log Scale| 0.742

SD in Criginal Scale| 126.9

8D In Leg Scale| 3429

95% t UGL (assumes normality of ROS data)| 111.7

95% Percentlle Bootstrap UCL| 112

95% BCA Bootstrap UCL| 1215

95% Bootstrap tUCL| 138.1

95% H-UCL (Log ROS}{ 181843

UCLs uelng Lognormal Distribution and KM Estimatas when Detected data are Lognormally Distributed

KM Mean (logged)| 1723

95% H-UCL (KM -Log}| 808.3

KM 8D (logged)]  2.246

95% Critical H Value (KM-Log)|  4.754

KM Standard Ermor of Mean (logged)|  0.533

DL/2 Statistics

DL/2 Normal

DL{2 Log-Transfarmed

Mean In Original Scale| ©2.65

Mean InLog Scale|  1.341

SD in Original Scele| 126.9

5DinLog Secate| 2.511

95% 1 UGL {Assumes nomality}| 111.7

©5% H-Stat UCL| 2806

DL/2 is nat a racommended method, provided for comparisans and historical reasons

Nenparametric Distribution Free UCL Statistics

Detacted Data appear Approximats Normal Distributed at 5% Slgnificance Level

Suggested UCL to Use

86% KM () UCL] 1136

95% KM (Percentile Bootstrap) UCL| 111

Note: Suggestions regarding the selection of # 95% UCL are provided 1o help the user to select the most appropriate 95% UCL,

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the resulis of the simulation studies summarized in Singh, Malchle, and Lea (2006).

However, simulations results will not cover all Raal World data sets; for additional insight the user may want to consult a stat/sticlan.
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On-Site Groundwater UCLs
Former Top's Diner Property
Johnstown Cify, Pennsylvanai

Eihylbenzene (ug/l) )
General Statistics
Totai Number of Observations | 20 Number of Distinct Observations| 12 !
Number of Datects| 11 Number of Non-Detects| 9 '
Number of Distinct Detects| 11 Number of Distinct Non- Detects
Minimum Detect| 3.75 Minimum Non-Detect 1 :
Maximum Detect| 1480 Maximum Non-Detect 1
Varlance Detects (299212 Percent Non-Detects|  45%
Maan Detects| 424.2 SD Detects| 547
Medlan Detects| 89 G\ Detects 1.29
Skewnass Detects 1,066 Kurtosls Detects|  -0.367
Mean of Logged Detects  4.428 5D of Logged Detects| 2341
i
Nermal GOF Test on Detects Only :
Shapiro Wilk Test Statistic| ~ 0.789 Shapiro Witk GOF Test
B 5% Shapiro Wilk Critical Valug| 0.85 Delected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.275 Lilliefars GOF Test
5% Lilliefors Critical Value 0.267 Detected Data Not Normal at 5% Significance Level
Detected Data Not Narmal at 5% Significanca Level
Kaptan-Meler (KM) Statlstics using Normal Critlcal Velues and cther Nonparametric UCLs 1
Mean| 233.7 Standard Error of Mean| 103.3
8Dy 4404 95% KM (BCA) UCL} 413.4
95% KM () UCL| 412.3 95% KM {Percentile Bootstrap) UCL| 405.5 !
95% KM (z) UCL| 4036 95% KM Bootstrap tUCL| 517.6 i
00% KM Chebyshev UCL| 543.6 95% KM Chebyshev UCL; 683.9
97.5% KM Chebyshev UCL| 878.7 5% KM Chebyshev UCL| 1261
f3amma GOF Tests on Detected Observations Only
A-D Test Statistic|  0.631 Anderson-Darling GOF Test !
5% A-D Critical Value 0.8 Detected data appear Gamma Distributed a1 5% Signficance Level :
K-S Test Statistic|  0.209 Kolmogrov-Smitmoff GOF
5% K-S Crtical Value 0.272 Detected data appear Gamma Distributed at 5% Significance Level
Datecied dala appear Gamma Distributed 21 6% Slgnificance Level
Gamma Statistics en Detected Data Only
khat (MLEy| 0,405 k star (bias corrected MLE)  0.355
Theta hat (MLE)| 1047 Theta star {blas corected MLE}| 1194
nu hat (MLE)| 8.909 nu star (blas comacted)|  7.812
MLE Mean (bias comected)| 424.2 MLE S (bias corrected)| 711.8
Gamma Kaplan-Meler (M) Statistics
Khat (KM)|  0.282 nu hat{KM)[  11.27
Approximate Chi Square Value (11.27, a) 475 Adjusted Chi Square Value (11.27, B) 4419
95% Gamma Approximate KM-UCL (use when n>=50)| 554.6 ©5% Gamma Adjusted KM-UCL (use when n<50)| 598.1 ‘
Gamma ROS Statlstics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tled observations at muitiple DLs
GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS methed tends to yield Inflated values of UCLs and BTVs
For gamma distributed deteeted data, BTVs and UCLs may be computed using gamma distibution on KM estimates
Minimum| 001 Mean| 233.3
Maximum| 1480 Median| 4.36
SD| 4521 cv 1.838 .
k hat {MLE)| ©.151 k star (bias corrected MLE)|  0.162 :
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Op-Site Groundwaier UCLs
Former Top's Diner Property
Jebnsiown City, Pennsylvanai

Theta hat (MLE)| 1548 Theta star (bias corrected MLE) | 1444
nu hat {MLE)| 6.036 nu star (bias corrected)|  6.464
MLE Mean (bias comectad)| 233.3 MLE Sd (blas corrected)| 580.4
Adjusted Level of Significance (B){ 0.038
Approximate Chl Square Valug (6.46, 0)|  .881 Adjusted ChE Sguare Value [5.46, B) 1.693
95% Gamma Approximate UCL (use when n>=50}| 801.6 95% Gamma Adjusted UCL {use when n<60}| 890.8

Lognomal GOF Test on Detected Obsenvations Only

Shapiro Wilk Test Statistic| 0.886 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.85 Detected Data appear Lognormal at 5% Significance Level
Lilliefars Test Statistic| 0177 Liliefors GOF Test
5% LiMiafors Crilical Value|  0.267 Detected Data appear Lognormal at 5% Significance Lavel

Detected Data appear Lognomal at 5% Slgnificance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale} 233.5 Mean in Log Scale| 1.58
SD in Original Scaia| 451.9 SDin Log Scale|  3.864
95% t UGL (assumes normality of ROS data)| 408.2 95% Percentile Bootstrap UCL| 406
95% BCA Bootstrap UCL| 445 95% Bootstrapt UCL| 550.2
95% H-UCL (Log ROS)|6570805

UCLs using Lognormai Distribution and Ki Estimates when Detected data are Lognomnally Distributed

KM Mean (Iogged)i 2436 5% H-UCL (KM -Lag}| 18708

K SO (lngged)i 2.756 95% Critical H Value (KM-Log)|  5.701

KM Standard Error of Mean (Iogged)! 0.646

DL/2 Statlstics
DL/2 Normal DLf2 Log-Transformed
Mean in Qriginal Scala| 233.5 Mean in Log Scale 2124
SD in Original Scale| 451.9 SDinlegScale| 3.117
5% t UCL (Assumas normality})| 408.3 5% H-Stat UCL[1037659

DL/2 is not & recommended method, provided for comparisens and historical reasons

Nenparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distibuted at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL| 4134 95% GROS Ad|usted Gamma UCL| 880.8

95% Adlusted Gamma KM-UCL| 596.1

Note: Suggestions regarding the selection of a 95% UCL are provided 1o help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee {2006).

However, simulations results wlll not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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On-Site Groundwater UCLs
Former Top's Diner Property
Johnstown City, Pennsylvanai

Xylenes {ugi)
) General Statistics
Total Number of Observations| 20 MNumber of Distinct Coservations| 11
Number of Detects| 10 Number of Non-Detacts; 10
Number of Distinct Detects| 10 Number of Distinct Non-Detects 1
Minimum Detect| 3.56 ) Minimum Non-Detect] 2
Maximum Detect| 2450 Maximum Non-Detect| 2
Variance Detects (609408 Percent Non-Detacts| 50%
Mean Detects| 447.9 SD Detects| 780.8
Medlan Detects| 30.9 CV Detects 1.743
Skewness Detects 2.236 Kurtosls Detects 5,259
Mean of Lopged Detects|  4.095 | 8D of Logged Detects|  2.419
Normal GOF Test an Detects Only
Shapiro Wilk Test Statistic| — 0.654 . Shapiro Wilk GOF Test
5% Shapiro Wilk Critica! Velue|  0.842 Detected Data Not Normal at 5% Significance Level
LiNlefors Test Statistic|  0.301 Lllliefors GOF Test
5% Lilliefors Critical Value| 028 Detected Data Not Normal at 5% Significance Level
Detected Data Nat Normal at 5% Significance Level
Kaplan-Meler (KM) Stallstics using Normal Critlcal Values and other Nonparametric UCLs
Mean) 225 Standard Error of Mean| 134.2
8D| 569.2 95% KM (BCA}UCL| 462.1
95% KM () UCL| 456.9 95% KM {Percentlle Bootstrap} UCL| 482.7
95% KM (z) UCL| 4456 95% KM Bootstrapt UCL| 813.4
90% KM Chebyshev UCL| 627.4 95% KM Ghebyshev UCL| 808.7
| 97.5% KM Chebyshev UCL| 1063 99% KM Chebyshev UCL| 1560
Gamma GOF Tests on Detected Obsesvations Only
A-D Test Statistic]  0.821 Andarson-Darling GOF Test
5% A-D Crhical Value| 0.807 Detacted data appear Gamma Distributed at 5% Slgnificance Level
K-S Test Btatistic| ~ 0.286 Kalmogrov-Smimoff GOF
5% K-S Critlcal Valug| 0.287 Detected data appear Gamma Pistrtbuted at 5% Significance Level
Detected data appear Gamma Distributed 2t 5% Significance Level
Gamma Statlstics on Detected Data Cnly
khat (MLE)| 0.337 k star (bias comected MLE)|  0.302
Theta hat (MLE)| 1330 Theta star {bias corrected MLE)| 1481
s hat (MLE)|  B.735 nu star (bias corrected) |  6.048
MLE Mean (bias comected)| 447.9 MLE Sd (blas comectad)| 814.5
Gamma Kaplan-Meler (KM) Statistics
K hat (KM)[  0.156 nu hat (KM} 6.248
Approximata Chl Square Value (6.25, ) 1.768 Adjusted Chi Squars Value (6.25, B) 1587
55% Gamma Approximate KM-UCL {use when n>=50)( 755 95% Gamma Adjusted KM-UCL {use when n<50)| 885.7
Gamma ROS Statlstics using Imputed Non-Datects
GROS may not be used when data set has > 50% NDs with many tied abservations at multiple DLs
GRS may nat be used when kstar of detected data is small such as < 0.1
For such siuations, GROS methad tends lo yleld inflated values of UCLs and BTVYs
For gamma distributed detected data, BTVs and UCLs may ba computed using gamma distribution on KM estimates
Minimum| 0.01 Mean| 224
Maximum| 2450 Median| 1785
SD| 5843 cvl 2609
k hat (MLE)| 0.137 k ctar {blas corrected MLE)|  0.15
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On-Site Groundwater UCLs
Former Top's Diner Property
Johnstewn City, Pennsylvanai

Theta hat (MLE) | 1630 Theta star (bias comectad MLE) | 1452
nu hat (MLE)| 5494 nu star {bias correctad) 6.004
MLE Mean (btas comected)| 224 MLE §d (blas corrected)| 578.1
Adjusted Level of Significance (B}| 0.038
Approximate Chi Square Value (6.00, o) 1.642 Adjusted Chi Square Value (6.00, B) 1.469
95% Gamma Approximate UCL (use when n>=50) | 819 5% Gamma Adiusted UCL (use when n<G0)| 9153

Lognormal GOF Tast on Detected Obsenvations Only

Shaplro Wilk Test Statistic]  0.901 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.842 Detected Data appear Lognormal at 5% Significance Level
Liligfors Test Statistic| 0.178 Lilliefors GIOF Test
5% Lilllefors Critical Value| 0.28 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean [n Original Scale| 224.1 Mean in Log Scale 0.574
8D in Original Scale| 584.3 8D In Log Scale 4.297
95% t UCL (assumes normality of ROS data}| 450 95% Percentlle Bootstrap UCL| 467
95% BCA Bootstrap UCL | 586 95% Bootstrapt UCL| 776.2
85% H-UCL (Log ROS)|71208157

UCLs using Lognormal Distribution and KM Estimates when Detecled dala are Lognormally Distribited

KM Mean {logged); 2.354 85% H-UCL (KM -Log)! 2502

K S0 (ogged)]  2.351 95% Critical H Value (KM-Log)|  4.846

KM Standard Error of Mean {logged)|  0.554

DL/2 Statistics
DL/2 Normat DL/2 Log-Transformed
Mean in Original Scale| 224.5 Mean in Log Scale| 2.048
8D in Orlginal Scale| 584.1 SDin Log Scale|  2.68
95% t UCL (Assumes normality)| 450.3 55% H-Stat UCL| 8583

DLI2 is not a recommended method, provided for comparisons and histareel reasons

Nonparamatric Distributlon Free UCL Statistics

Delected Dala appear Gamma Distributed at 5% S'gnificance Lavel

Suggested UCL to Use

95% KM () UCL| 456.9 95% GROS Ad)usted Garma UCL| 915.3

95% Adjusted Gamma KM-UCL| 885.7

Note: Suggestions regarding the seloction of a 85% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon date size, data distributian, and skewness.

These recommendations are based upen the results of the simulation studies summarized In Singh, Maichia, and Lee (2006).

However, simutations results will not cover all Real World data sets; for additional insight the user may want to consult & statisticlan.
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On-Site Groundwater UCLs
Former Top's Diner Property
Johnstown City, Pennsylvanai

Cumene (ug/L}
General Statlstics
Total Number of Observations| 20 Number of Distinct Observations| 9
Number of Detectsy 7 Number of Non-Detects| 13
Mumber of Distinct Detects| 7 Numibper of Distinct Non-Detects 2
Minimum Detect| 111 Minimum Non-Detect) 1
Maximum Detect] 217 Maximum Men-Detect; 26
Variance Detects| 5813 Percent Non-Detects| 65%
Mean Detecis| ©60.88 SP Detects| 74.92
Median Detects| 56 CV Detects 1.20
“Skewness Detects| 1,828 Kurtosis Detects|  3.824
Mean of Logged Detects| 3,133 SD of Logged Detecis 1.842
Normal GOF Tast on Detacts Only
Shapiro Wik Test Statlstic|  0.779 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value|  0.803 Detected Data Mot Normal at 5% Slgnificance Level
Lilllefors Test Siatistlc 0.309 Lillisfors GOF Test
6% Lilliefors Critlcal Value|  0.335 Detected Data appear Normal at 5% Significance Level
Detectad Data appear Appraximate Normal at 5% Significance Level
Kaplan-Mater {Ki) Statistics using Normal Critteal Values and other Nonparametric LCls
Mean| 22 Standard Error of Mean| 12.07
SD{ 4998 55% KM (BCA)UCL| 458
95% KM () UCL| 42.88 95% KM (Percentlle Booistrap) UCL]  43.46
95% KM (z} UCL] 41.88 95% KM Bootstrap t UCL, 6281
90% KM Chebyshev UCL| 58.22 95% KM Chebyshev UCL| 74.63
97.5% KM Chebyshev UCL| 97.4 99% KM Chebyshev UCL| 1421
Gamma GOF Tegts on Detected Obsarvations Only
A-D Test Siatisﬁc! 0.285 ‘Anderson-Dariing GOF Tast
5% A-D Criical Value| 0.744 Detected data appear Gamma Distributed at 5% Significance Level
K-S Tast Statistie]  0.213 Kolmogrov-Smimeff GOF
5% K-S Critlcal Vatue| 0.325 Datected data appear Gamma Distributed at 5% Significance Level
Detsciad data appear Gamma Distributed at 5% Significance Level
Gamma Statlstics on Detected Data Only
khat{MLE})|  0.629 k star (blas comected MLE)|  0.455
Theta hat (MLE)| 96.8 Theta star {bias comectad MLE)| 133.9
nu hat {MLE);  8.805 nu star (bias comected) | G6.364
MLE Mean {bias corrected)| 60.88 MLE 5d (bias comected)| 90.29
Gamma Kaplan-Meler (KM) Statlstics
k hat (KM}  0.194 nu hat (KM)| 7.753
Approximate Chi Square Value (7.75, ¢)|  2.593 Adjusted Chl Square Valua (7.75, §) 2.363
95% (Gamma Approximate KM-UCL (use when n>=50)| 65.8 95% Gamma Adjusted KM-UCL {use when n<50); 72.2
Gamma ROS Statistics uslng Impuled Non-Delects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS methed tends to yiel inflated values of UCLs and BTVs
For gamma distributed detecled data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum;  0.01 Mean| 21.31
Maximum| 217 Median| 0.01
sD| 5157 Cv| 242
khat(MLE)|  0.154 k star (hlas corected MLE)|  0.165
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On-Site Groundwater UCLs
Former Fop's Diner Property
Johnstown City, Pennsylvanai

Theta hat (MLE)| 138 Theta star (blas cormected MLE)| 126.5
nu hat (MLE)}} 6177 nu star (bias corrected) 6.584
MLE Mean (blas corrected)| 21.31 MLE Sd (blas corected)  52.63
Adjusted Level of Significance {B}| 0.038
Approximate Chl Sguare Value (6,63, a) 1.845 Adjusted Chi Square Value (6.58, B) 1.753
95% Gamma Approximate UCL {use when n>=50)| 72.14 95% Gamma Adjusied UCL (use when n<5D)| 80.06

Lognarmal GOF Test on Detected Observations Only

Shaptro Wilk Test Statistic|  0.93 Shapiro Wik GOF Test
5% Shapiro Wik Critlcal Value 0.803 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic] 0257 Iilliefors GOF Test
5% Lilliefors Critical Value 0335 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal &t 5% Significance Levet

Lognormal ROS Statistles Using Imputed Non-Detects

Mean in Original Scale| 21.49 Mean in Log Scata| -0.547

S0 in Original Scale| 515 SDnLog Scale| 3.385

95% t UGL {assumes hormality of ROS data)( 414 65% Percentile Bootstrap UCL|  42.63
95% BCA Bootstrap UCL} 53,12 96% Bootsrap tUCL|  76.02

95% H-UCL (Log ROS)| 37609

UCLS using Lognormal Dlstribution and KM Estimates when Detecled data are Lognormally Distributed

KM Mean (logged)| 1.1 5% M-UCL (KM -Log}| 78.85

KM SD (logged)| 1.803 95% Critical H Value (KM-Log)| 3951

KM Standard Error of Mean (logged) 0437

DL#2 Statistics
DL/2 Nomal DL2 Log-Transformed
Mean in Orlginal Scale| 22.23 Mean in Log Scale|  0.807
SD in Original Scale| 5125 S0 inLog Scale| 2,155
95% t UCL (Assumes normality)|  42.05 55% H-Stat UCL| 220.3

DL{2 I not a racommsnded method, provided for comparisons and historical reasons

Nonparametric Distihution Fres UCE Statistics

Detacted Dats appear Approximate Normal Distributed at 5% Significance Lavel

Suggested UCL 1o Use

95% KM () UCLl 4288 95% KM [Percentile Bootstrap) ICL| 43,46

‘1 [ i

Note: Suggestions regarding the selection of a 95% UCL are pravided to help the user to select the most appropriate 85% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulatien studies summatized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional Insight the user may want 16 consult a statistician.
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On-Site Groundwater UCLs
Former Top's Diner Property
Johnstown City, Pennsylvanai

Naphthalene (ug/L)
General Statistics
Total Number of Observations] 20 Number of DIstingt Observations| 11
Number of Detects| 10 Number of Non-Detects| 10
Number of Distinct Detects| 10 Nurnber of Distinct Non-Datects| 1
Minimum Detect|  1.02 Minimum Non-Detect| 1
Maxitnum Detect| 995 Maximum Non-Detect 1
Varlance Detects| 49770 Parcant Non-Detects|  50%
Mean Detacts| 172.9 . 8D Datects| 315.9
Medlan Detects{  23.3 CV Detects|  1.827
Skewness Detects|  2.377 Kuriosis Detects;  5.833
Mean of Logged Detects| 2.982 3D of Logged Detects 2.612
Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic| 0.634 Shapiro Witk GOF Test
5% Shapiro Wilk Critical Value|  0.842 Detected Data Not Normal at 5% Significanca Level 7
Lilliefors Test Statistic| 0.311 Lilllefors GOF Test
5% Lilliefors Critical Value| 0.28 Detected Data Not Normal at 5% Significance Leve!
Detecied Data Not Nonnal at 5% Significance Level
Kaplan-Meler (KM} Statlstics using Normal Critical Values and ather Nonparametric UGLS
Mean| 86.94 Standard Error of Mean|  53.89
SD| 228.7 95% KM (BCA) UCL| 177.3
95% KM () UCL| 180.1 95% KM {Percentlle Bootstrap) UCL, 174.2
95% KM {z} UCL| 175.6 95% KM Bootstrap t UCL| 453.2
90% KM Chebyshev UCL} 2486 95% KM Chebyshev UCL| 321.8
97.5% KM Chebyshev UCL| 4235 99% KM Chebyshev UCL| 6232
Gamma GOF Tasts on Detected Obgervations Only
A-D Test Statistic| 0.486 Anderson-Dariing GOF Test
5% A-D Criticzl Value!  0.811 Detected dagappear Gamma Distributed at 5% Significance Levei
K-5 Test Statistic| 0.204 Koimogrov-Smimoff GOF
5% K-8 Critical Value 0.287 Detected data appear Gamma Distributed at 5% Significance Level
Dstected data appsar Gamma Distributed at 5% Significance Level
Gamma Statisties on Detected Data Only
khat(MLE})| 0315 k star (bias corrected MLE)|  0.287
Theta hat (MLE)| 548.7 Theta star (bias corrected MLE)| 601.9
nu hat (MLE}| 6.302 nu star {blas corected)| 5.745
MLE Mean (blas corrected), 172.9 MLE Sd {blas corrected}| 322.6
Gamma Kaplan-Msier (KM) Statistics
k hat (KM)| 0,145 nu hat (KM)|  5.783
Approximate Chi Square Value (5.78, a) 1.53 Adjusted Chi Square Value (5.78, ) 1.365
95% Gamma Approximate KM-UCL {use when n>=30} 328.6 l 95% Gamma Adjusted KM-UCL (use when n<50)( 368.3
Gamma ROS Statistics using Imputed Non-Detects
GROS may not be used whan data set has > 50% NDs with many tisd observations at muitiple DLs
GROS may not be used when kstar of detacted data is small such as < 0.1
For such situations, GROS methad tends 1o yield Inflated values of UCLs and BTVs
For gamma distributad detected data, BTVS and UCLs may be computed using gamma distribution on KM estimates
Minimum|  0.01 Mean| 86.45
Maximum| 955 Median| 0615
SD| 234.8 Cv| 2716
khat (MLE)|  0.146 k star {blas comected MLE)|  0.158

Ml ahman Enaineardi@®hesiz#71 Inhnatwn - Farmer Tanfe Dinanbt#achment 2 - Nariuation of Satwea CondMondwatann



On-Site Groundwater UCLs
Former Top's Diner Property
Johnstown City, Pennsylvanai

Theta hat (MLE)| 580.8 Theta star (bias corected MLE}| 548.1
nuw hat {MLE)| 5.853 nu star {bias correcied) 6.309
MLE Mean (bias comected)| B6.45 MLE Sd (bias corrected)| 217.7
Adjusted Level of Significance (B)| 0.038
Approximate Chi Square Value (8.31, a) 1.8 Adjusted Chi Sguare Value (6.31, fi} 1.616
95% Gamma Approximate JCL (use when n>=50}| 303.1 93% Gamma Adjusted UCL (use when n<50)[ 337.4

Lognormal GOF Test on Datectad Observations Only

Shapiro Wilk Test Statistic| 0.9 Shaplro Wik GOF Test
5% Shapiro Wik Critical Value| 0.842 Detected Data appaar ngnormal at 5% Significance Level
Lillisfors Test Statlstic| . 0.199 Lilllefors GOF Test
6% Lilliefors Critical Value 0.28 Detected Data appear Legnormal at5% Slgnificance Leval

Detactad Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Delects

Mean in Original Scale{ 86.47 Mean in Log Scale| -0.817

SDin Origlnal Scale| 2348 5D inlog Scale| 4.836
95% t UCL {assumes normality of ROS data)| 177.2 95% Percentile Bootstrap UCL| 172.7
95% BCA Bootstrap UCL| 227.8 95% Bootstrap t UCL| 463.6

85% H-UCL {Log ROS)|4.255E+8

UCLs using Lognormal Distribution and KM Estimatss when Detacted data are Lognormaly Distrituted

KM Mean (logged)] 1491 85% H-UCL (KM-Log]| &11.4

KM SD (logged)|  2.30% 85% Critical H Value (KM-Log)|  4.854

KM Standard Error of Mean (logged)|  0.542

DL/2 Siatistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scalel 86.69 Mean in Lag Scale 1.144
8D in Original Scaleg 2347 3D in Log Scale 2,605
95% t UCL (Assumes nannality)| 1774 95% H-Stat UCL| 2380

DL{2 Is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free LICL Statistics

Detacted Data appear Gamma Distributed at 5% Slpnificance Level

Suggested UCL to Use

95% KM (yUCL| 180.1 _ 85% GROS Adjusted Gamma UCL| 337.4

95% Adjusted Gamma KM-UCL | 368.3

Note: Suggestions regarding the selection of a 5% UCL are provided to help the user to select the most appropriate 85% UCL.

Recommendations are based upon data size, data distitbution, and skawnsss.

These recammendations are based upon the resulls of tha simulation studies summarized in Singh, Maichle, and Lee (2006).

Howaver, simulations results will not covear all Real Waorld data sets; for additional insight the user may want 1o consult a statistician.
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On-Site Groundwater UCLs
Farmer Top's Diner Property
Johnstown City, Pennsylvanai

Toluene {ugiL)
General Statistics
Total Number of Obsetvations| 20 Number of Distinct Observations| 9
MNumber of Detects| 8 Number of Non-Detects| 12
Mumber of Distinct Datects| 8 Number of Distinct Non-Detects 1
Minimum Detect| 1.29 Minimum Non-Detect| 1
waximum Detect| 157 Maximum Non-Detect] 1
Variance Detects| 4118 Percent Non-Detects | BO%
Mean Detects| 52.81 SD Detects| 64.18
Median Detects| 20 . CV Detects| 1.215
Skewness Detects|  0.975 Kurtosis Detects| -0.902
Mean of Logged Detecis 2813 5D of Logged Detecls 1.935
Normal GOF Test on Detects Only
Shapiro Wik Test Statistic[  0.794 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value|  0.818 Detected Data Not Normal at 5% Significance Level
Lilkefors Test Statistic]  0.291 Lilisfors GOF Test
5% Lilliefors Critical Value] 0.313 Detected Data appear Normal at 6% Significance Level
Detected Data appear Approxinate Normal at 5% Signifcance Lavel
Kaplan-Meler (KM Statlstics using Normal Critical Values and other Nonparametric UCLs
Mean| 21.72 Standard Error of Mean|  10.92
SD| 45.67 05% KM (BCA)UCL| 41.43
5% KM () UCL| 406 §5% KM (Percentile Bootstrap) UCL|  40.23
95% KM (z) UCL| 30.68 05% KM Bootstrap tUCL) 62,64
90% KM Chebyshev UCL| 54.47 95% KM ChebyshevUCL| B89.21
97.5% KM Chebyshev UCL| 89.9 99% KM Chebyshev UCL| 130.3
B Gamma GOF Tests on Detectad Observations Only
A-D Test Statistic| 0.347 Anderson-Darling GOF Test
5% A-D Critical Value| 0.759 Detected data appear Gamma Distributed at 5% Significance Level
K-5 Test Statistic| 0.15 Kolmogrov-Smimoff GOF
5% K-5 Critical Valua|  0.308 Detecied data appear Gamma Distributed a1 5% Slgnificance Level
Detecled data appesr Gamma Distributed &t 5% Significance Lave!
Gamma Statistics on Datectad Data Only
k hat (MLE)| 0.544 k star (blas correctad MLE)[ 0423
Theta hat (MLE)| 5712 Theta star (blas corrected MLE)| 124.8
nuhat [MLE)|  8.68% i nu star (bias corrected}|  6.77
MLE Mean (bias corrected),  52.81 l MLE 5d {blas correctad) 8118
Gamma Kapian-Maier (KM) Statistics
— khat (KM)]  0.226 nu hat (KM 9.05
Approximate Chi Square Value (3.05, ) 3.357 Adjustad Chi Square Yalue (9.05,8)| 3.088
§5% Gamma Approximate KM-UCL (use when n»=50)| 58.56 55% Gamma Adjusted KM-UCL (use when n<b0}| 63.67
Gamma ROS Statlstics uging imputed Non-Detects
GROS may not be usad when data set has > 50% NDs with many tled observatlons at multiple DLs
GROS may not be used when kstar of detacted data is small such as < 0.1
For such siuations, GROS method tends to yield inflated values of UCLs and BTVs
Far gamma distributed detected data, BTVs and UCLS may be computed using gamma distribution on KM estimates
Minimum| .01 Mean| 21.13
Maxdmum| 157 Median| 0.01
sD| 47,13 cv| 223
khat{(MLE)}| 0.162 k star (bias corrected MLE}|  0.171
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On-Site Groundwater UCLs
Former Top's Diner Property
Johmstowa City, Pennsylvanai

Theta hat (MLE)| 130.4 Theta star (blas corrected MLE) | 1235
minat(MLE)|  6.483 70 star (bias corrected) | 6.844
MLE Mean (bias cormected); 21,13 MLE Sd (bias corrected)| 51.08
Adjusiad Level of Significance (8)|  0.038
Approximate Chi Square Value (6.84, o)|  2.085 Adjusted Chi Square Valua (6.84, B) 1.884
95% Gamma Approximate UCL (use when n>=50)| 69.34 05% Gamma Adjusted UCL {use when n<50)| 75.74

Lognanmal GOF Test on Detacted Observations Only

Shapiso Wilk Test Statlstic|  0.904 Shaplro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.818 " Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic|  0.161 Liliefors GOF Test
5% Lilliefors Critical Value| 0313 Detacted Data appear Lognormal at 5% Signlficance Level

Detecled Dsta appear Lognormal at 5% Significance Level

Lognormal ROS Stetistics Using Imputed Non-Detects

Mean in Original Scale| 21.21 Mean in Log Scale; -0.885
$D In Criginal Scate| 47.1 SDInLog Scalei 3.746
96% t UCL (assumes normality of ROS, cata}[ 3942 95% Percentlle Bootstrap UCLJ} 39.42
95% BCA Bootstrap UCL|  45.48 95% Bootstrap t UCL‘ 62.32
95% H-UCL (L.og ROS)[272278

UCLs using Lognormal Ristribution and KM Estimales when Detected data are Legnormally Distributed

KM Mean {logged}| 1.125 %% H-UCL (KM -Log)| 77.21

KM SD (logged)|  1.792 95% Critical H Value (KM-Log)|  3.832

KM Standard Error of Mean (logged) i 0.428

DL/2 Statistics
DL/2 Normal DL2 Log-Transformed
Mean in Original Scale| 21.42 Mean in Log Scale| 0.709
8D in Original Scale| 47 SDinlog Scale| 2.118
©5% t UCL (Assumes normality)| 39.68 95% H-Swat UCL| 172.1

DI/2 I not a recommended method, provided for comparisons and higtorical reasons

Nonparametric Distribution Free UCL Statistics

Detacted Data appagrAppmﬂmam Normal Distributed at 5% Signlficarice Level

Suggested UCL to Use

5% KM (D) UCLI 406 95% KM (Percentls Bootstrap) UCL| 40.23 |

Mote: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 85% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summartzed in Singh, Maichle, and Lae (2006).

However, simulations results wili not cover all Real Warld data sets; for addltional insight the user may want io consult a statistician.
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Derivztion af Source Concentrations for Gff-Site Groundwater (Central Avenne XIW)
Formter Top's Diner Propert;
Johnstown City, Pennsyivania

[ Toagt Wiszeh 2008 PA Sheot Tiat of Pety e Progueds for Unieaded Gaselee nd Uied vlodo: Sil mehedice Laud
Weili | Sesugle Date — ;-: T o =y L e e e e i
HE, 2ut- o Fodment < he oo Tk “arder RIRE Mapataal
Trimaetiylheszene | DrimcthyBrageac Banwene N TR ¥ thythenzene &2 lenry {Foinlt Carers rITRE anathdlne
. - - SR ENSPU——. S M e A T
USEPA Region 3 Tapwater 12 5 8.45 110 15 19 25 14 9.17 15
RSLs
Non-Residential Vapor 0 ? = V
] o VARSE, 12 12 6.9 8,100 15 1 210 370 . 2,600 29 | Nay
Intrusion Screenicg Levels I i
T izizua 247 00 =200 Tsoe | | 570 | 94500 1 | 900 Wap T <] 500 1 | A0 0:00425 1
- 9/4/2014 272,00 2100 32460 7750 | L2100t T54.00 600 | < 50.00 200,67 -
‘ 12/19/20i4 | 959 .00 226.09 LA | 15060 1 1,430.0¢ 2 450.0C ATe | ¢ 20,00 e | -
5005 | e ] 136,04 00 | 2520} 330 235 90 <{ 2500 i<]| 2500 ] K -
TEamia | < 1.00 < .60 <] L0 [<] 100 }< 100 | < 2.00 <[ 180 1<[ 100 | <[ 100 | <] 0804
o 9/4/2014 ;< 1.00 < 1.00 ] 100 <] 100 1< 1.00 < 2.00 < 00 ! < 1.00 < 1.00 -
) 12/19/2014 ] 1.00 < 1.00 <| 100 T <] 100 < 100 < 2.00 < 100 | < 1.00 120 g
37572015 < 1.00 B 1.00 <7180 1<| 100 | ° 1.00 < 2.00 <] 100 < 1.00 < 1.00 =
Maximum Concentration 990,00 2,220.00 418.00 157.00 1,480.00 2,450.00 217.00 995,00
e s MW-3 MW-3 MW-3 MW-3 MW-3 MW-3 MW-3 MW3 |
1,0cation =
Notes:

2. In aceordance with the PADEP apprcach for vapor intrusion, the 1,2,4-TMB target sroundwater VISL was tilized as a surrogate VISL for 1,3,5-TMB.
All viaves in ug/l.

Bold values indictae exceedance of the Irl.

Bold and shaded values indicate exceedance of RSL.

MTBE ‘= Methy] Tertiary Butyl Ether

. = not analyzed

Nav = not available
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Risk Assessment Report
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Attachment 4

Fate and Transport Modeling
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Attachment 3 — Fate and Transport
Risk Assessment Report
Former Top's Dinet Property

Johnstown City, Pennsylvania July 2015
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Atftachment 3 — Fate and Transport

Risk Assessment Report

Former Top's Dinet Property

Johnstown City, Pennsylvania July 2015

1 Introduction

This attachment presents the mathematical models used in the quantitative risk
assessment to estimate the concentrations of constituents in:

« ambient (outdoor) air due to volatilization from soil for the trespasser, on-site
construction wotker, on-site utility worker, off-site constructicn worker (Central
Ave. ROW), and off-site utility worker (Central Ave. ROW);

+ ambient (outdoor) air due to volatilization from unexposed groundwater (without
intrusive activities) for the trespasser;

s ambient (outdoor) air due to volatilization from exposed groundwater (during
intrusive activities) into a trench for the on-site construction worker and off-site
utility worker (Central Ave. ROW);

s ambient (outdoor) air due to volatilization from unexposed groundwater (during
intrusive activities) into a trench for the on-site utility worker and off-site
construction worker (Central Ave. ROW).

The USEPA Soil Screening Guidance [USEPA 1996] was used to estimate
concentrations of constityents in ambient air due to volatilization from soil. This model
was used for intrusive activities and for non-intrusive activities for on-site and off-site
reccptors. It is specifically referenced in the Supplemental Guidance for Developing Soil
Screening Levels for Superfund Sites [USEPA 2002].

In order to estimate concentrations of constituents in ambient air due to volatilization
from unexposed groundwater (without inrusive activities), the ASTM Standard Guidance
[ASTM 2015] was used. For the excavation workers, models presented in the Virginia
Department of Environmental Quality (VA DEQ) Voluntary Remediation Program [VA
DEQ 2014] were used to estimate concentrations of constituents in ambient air due to
volatilization from groundwater into a trench during intrusive activities. Two different
methods are used to estimate volatilization into a trench. The selected method depends
on whether groundwater is exposed or unexposed in the-trench.

- O
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Attachment 3 — Fate and Transport

Risk Assessment Report

Former Top's Diner Property

Johnstown City, Pennsylvania July 2015

The ASTM approach is based on lincar partitioning between dissolved chemicals in
groundwater and chemical vapors at the groundwater table, steady-state vapor- and
liquid-phase diffusion through the capillary fringe and vadose zones to ground surface,
and steady well-mixed atmospheric dispersion of emanating vapors within the breathing
zone as modeled by a box mode] for air dispersion.

The VA DEQ approach is based on a combination of a vadose zone model to estimate
volatilization of gases from groundwater into a trench and a box model to estimate
dispersion of the constituenis from air inside the trench into the above-ground atmosphere
in order to estimate the exposure point concentration (EPC) for air in a
construction/utility trench.

MAHFOOD

3 MVRJGie
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2

Estimating Ambient (Outdoor) Air Concentrations from Voiatile
Emissions from Soil

USEPA Model

The USEPA Soil Screening Guidance [USEPA 1996] was used to model the volatile
emissions from soil o ambient air during intrusive activities and during non-intrusive
activities. This model is described below.

Ambient concentrations of constituents of potential concern in air resulting from volatile
emissions from soil may be estimated as follows:

Cao—vs = Eol *Crz
where:
Cao-s = concentration of constituent in air averaged over the exposure
period (mg/m’)
TFyo =  transport factor that translates a soil conceniration to an air
concentration via volatile emissions (kg/m?)
Ce = initial concentration of constituent in soil (mg/kg)

The soil saturation limit (Csar) is the constituent concentration at which soil pore air and
pore water space are saturated with the constituent and the adsorptive limits of the soil
particles have been reached. Csar represents an upper bound on the applicability of the
volatilization model. If the initial constituent soil concentration (Car) is greater than the
Coar, then Csar is utilized as the soil source concentration. If Cee is less than Csar, then Core
is utilized as the soil source concentration. Cser can be estimated by the following
equation:

S
Csat =B-b_ (Kd J'.Ob'l'nw"I‘H"*ncl)

- @
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Attachment 3 — Fate and Transport
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Johnstown City, Pennsylvania July 2015
where:
Cst = soil saturation limit (mg/kg)
S = solubility in water (mg/L)
py = dry soil bulk density (kg/L or g/em?)
Ke = soil-water partition coefficient (cm?/g or L/kg)
Pw = water-filled soil porosity (cm’-water/em?-total or L-water/L-total)
0 = dimensionless Henry’s Law constant {equal to 41*H}
H = Henry’s Law Constant (atm-m?/mol)
Wa = air-filled porosity (cm’-ait/cm’-total or L-air/L-total)

Note that if the units g/cm® and cm’/g are used for the variables above, the Ciar must be
multiplied by the conversion factors 1 L/1000 cm® and 1000 g/1 kg.

The transport factor describes the relationship between the concentration in air to the
concentration in soil and is given by the following expression:

TF, =DF*VE,

where:

TFvi = {ransport factor (kg/m>)

DF = dilution factor which translates on-site air concentrations to off-
site air concentrations (dimensionless) {DF equals 1 if on-site
concentrations are required}

VEon = volatilization factor for on-site air concentrations (kg/m?)

The value for DF can be determined from on-site and off-siic measurements or from use
of an air dispersion model.
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The wvolatilization factor describes the relationship between concentrations in air to
concentrations in soil and is based on a volatilization model provided in the Soil
Screening Guidance [USEPA 1996]. The volatilization factor is given by the following

equation:
V= = |+ ()
Q/C
where:
VFon = volatilization factor (kg/m?)
orc = inverse dispersion factor [(g/m*-sec)/(kg/m’)]
FF = flux factor (g/m*-sec)

The flux factor (FF), when multiplied by the soil concentration, gives the average [hux of
chemical out of the soil surface over a specified period of time. This flux is translated
into an on-site air concentration by use of a dispersion factor [1/(Q/C)], which represents
the median air concentration for volatiles at the center of a square area based on analysis
presented in the Soil Screening Guidance [USEPA 1996]. It should be noted that the
volatilization factor (VF) defined by the Soil Screening Guidance [USEPA 1996] equals
1/VFon.

The following equation, derived from the Soil Screening Guidance [USEPA 1996], is
used to calculate the average flux factor assuming volatilization is not limited by the
available mass of a constituent in soil:

_2%p,¥D *CF

FF,
(ﬂ, D, =|=T)o.s
where:
FF, = average flux factor (g/m*-sec)
pb = dry bulk density (g/cm® or kg/L)
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Da = apparent diffusivity (cm®/sec)
CF = conversion factor (1.0x10* cm?*/m?)
T = exposure period (sec)

The following equation is used to calculate the maximum flux factor assuming
volatilization is limited by the mass of a constituent in soil:

FE, = pp*d*CF
T

where:
FFo =  maximum flux factor (g/m>-sec)
pb = dry soil bulk density (g/cm? or kg/L)
d = thickness of affected soil (m)
CF = conversion factor {1.0x10¢ cm’/m?)
T =  exposure period (sec)

In this evaluation, the flux factor (£F) is set to the minimum of the average flux factor
(FF2) and the maximum flux factor (FFm).

The apparent diffusivity (D4) is given by the following equation:

(na10/3 «D, *H' + nww/a *Dw}/n2

D Vi
Py *K, +n, +n, *H'
where:
Dy = apparent diffusivity (cm¥sec)
Ha = air filled porosity (cm’-ait/cm’-total or L-ait/L-total)
P =  water filled soil porosity (cm*-water/cm’-total or L-water/L-
total)
n = total soil porosity (cm*-pore/cm3-total or L-pore/L-total) {equal

to 1-(psips)}

S Lk
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Ko =

soil particle density (g/cm® or kg/L)

dry soil bulk density (kg/L. or g/em?)

dimensionless Henry’s Law constant {equal to 41*H}

Henry’s Law constant (aﬁn—m3/m01)

diffusivity in air (cm*/sec)

diffusivity in water (cm?/sec)

soil water partition coefficient (cm®/g or L/kg) {equal to foc*Koc}
fraction of organic carbon in soil (g-oc/g-soil)

organic carbon to water partition coefficient (cm/g or L/kg)

The inverse dispersion factor (Q/C) for exposure to volatile emissions from soil was
calculated using the following equation {USEPA 2002]:

where:

A =

QiC=4 *exp[

s

constant [2.4538 for a construction worker (default from
Equation E-15 of USEPA 2002); 11.911 for a maintenance
worker and utility worker (default from Equation E-2 of USEPA
2002)]

constant [17.5660 for a construction worker (default from
Equation E-15 of USEPA 2002), 18.4385 for a maintenance
worker and utility worker (default from Equation E-2 of USEPA
2002)}

constant [189.0426 for a construction worker (default from
Equation E-15 of USEPA 2002); 209.7845 for a maintenance
worker and utility worker (default from Equation E-2 of USEPA.
2002)]

Area extent of contamination (acres)

The results of running the model for the trespasser, on-site construction worker, on-site
utility worker, off-site construction worker (Central Ave. ROW), and off-site utility
worker (Central Ave. ROW) arc presented in Tables 1 through 5, respectively. Individual
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constants used in the equations are presented and referenced for each receptor in Tables 1
through 3.

3 Estimating Ambient ({Outdoor} Air Concentrations from Volatiie
Emissions from Groundwater

31 Unexposed Groundwater Equations Without Intrusive Activities

For this evaluation, the ASTM model assumes that groundwater will not be exposed. The
receptor would then have exposure to volatile constituents emitted from unexposed
groundwater to ambient air without intrusive activities. This evaluation was conducted
for the trespasser.

Ambient concentrations of constituents of interest in air resulting from volatile emissions
from groundwater may be estimated as follows:

CA = ‘F}‘vamb*cgw
where:
Cu = concentration of constituent in ambient air (ug/m®)
VFwams =  volatilization factor - groundwater to ambient air (I./m*)
Cew = concentration of constituent in groundwater (ug/L)

The volatilization factor is given by the following cquation:

VE omp = b *CF
14 |:DFamb - LGWil
-Deﬂ' —ws
where:
VFwemv =  volatilization factor (L/m?)
m = dimensionless Henry’s Law Constant {equal to 41 * H}
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Attachment 3 — Fate and Transport

Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania July 2015
H = Henry’s Law Constant (atm-m’-H20/mol)
DFamb = dispersion factor for ambient air (cm/s)
Low = depth to groundwater (cm)
Defrws =  effective diffusion coefficient between groundwater and soil
surface (cm?/s)
CF = conversion factor (1x10* L/m?)

The dispersion factor for ambient air is given by the following equation:

DF o~ o
A
where:
DFomp = dispersion factor for ambient air (cm/s)
Uair =  wind speed above ground surface in ambient air mixing zone
(cm/s)
W =  width of source area parallel to wind, or groundwater flow
direction (cm)
Oair =  ambient air mixing zone height (cm)
A = source-zone area {cm’)

The effective diffusion coefficient between groundwater and soil surface is given by the
following equation:

-1
Derys = (hcﬂp . hu)* [hi'l'——hv :l

Def—zap Dej—s

where:

Dagrs ~  diffusion coefficient between gronndwater and soil (cm?/s)

the

MAHFOOD

‘ 0\ Elilily
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Attachment 3 - Fate and Transport

Risk Assessment Report

Former Top's Diner Property

Johnstown City, Pennsylvania July 2015
Acap = thickness of capillary fringe (cm)
[/ = thickness of vadose zone (cm)
Defrcap = effective diffusion coefficient through capillary fringe (cm?/s)
Defs = effective diffusion coefficient in soil (cm?/s)

The effective diffusion coefficient through the capillary fringe is given by the following

equation:
3.33 3.33
Def-cap = Dair * ;;“"" Bl ; 9;;"”
where:
Defrey = diffusion coefficient through capillary fringe (cr/s)
Doair = diffusion cocfficient in air (cm?/s)
Duwen - diffusion coefficient in water (cm?/s)
Oacap ~  volumetric air content in capillary fringe soils (cm3-air/em’-soil)
Oweap —  volumetric water content in capillary fringe soils (cm’-
water/cm’-soil)
Or = total soil porosity (cm’/cm?-soil)
" =  dimensionless Henry’s Law Constant {equal to 41 * H}
H ~  Henry’s Law Constant (atm-m’-Hz20/mol)

The effective diffusion coefficient in soil is given by the following equation:

93 33 93;:23
D -5 Dmr —5t D1 nf T
; @ UH g

where:

Defs - diffusion in soil (cm?/s)

MAHFOOD
” MR
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Attachment 3 — Fate and Transport

Risk Assessment Report
Former Top’s Diner Property
Johnstown City, Pennsylvania July 2015
Doair —  diffusion coefficient in air (cm?*/s)
Duat _  diffusion coefficient in water (cm?/s)
Oas —  volumetric air content in vadose zone soils (em?-air/cm®-soil)
Ows —  volumetric water content in vadose zone soils (cm3-water/cm3-
soil)
Or ~  total soil porosity (cm*/cm’-soil)
H —  dimensionless Henry’s Law Constant {equal to 41 * H}
H - Henry's Law Constant (atm-m’-Fz0/mol)

3.2

The results of the calculation of the volatilization transfer factors to predict air
concentrations as a result of volatilization from unexposed groundwater (without
intrusive activities) are presented in Table 6 for the trespasser. Individual constants used
in the equations are presented and referenced in Table 6.

Exposed Groundwater Equations During Intrusive Activities

For this evaluation, the VA DEQ model assumes that the worker would encounter
groundwater when digging an excavation or a french. The worker would then have direct
exposure to the groundwater. The worker would be exposed to constituents in the air
inside the trench that would result from volatilization from the groundwater pooling at
the bottom of the trench. This evaluation was conducted for the on-site construction
worker and off-site utility worker (Central Ave. ROW).

Ambient concentrations of constituents of interest in air resulting from volatile emissions
from groundwater may be estimated as follows:

Ctrench =VE* Cg-w
where:
Cirench —  concentration of constituent in trench (ug/m’)
VF = yolatilization factor (L/m?)
Cew =  concentration of constituent in groundwater (ug/L)

| VR

1oE
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For shallow groundwater depths that result in exposed groundwater within the trench, the
volatilization factor is given by the following equation:

K,* A*F *CF1*CF2+CF3

ACH#*V
where:
VF —  volatilization factor (L/m’)
Ki —  overall mass transfer coefficient of constituent (cm/sec)
A - area of the trench (m?)
F —  fraction of floor through which constituent can enter (unitless)
ACH —  air changes per hour (1/hr)
vV ~  yolume of the trench (m*)
CF1 ~  conversion factor (1x107? L/cm?’)
CF2 —  conversion factor (1x10* cm*/m?)
CF3 ~  conversion factor (3600 sec/hr)

Studies of urban canyons suggest that if the ratio of trench width, relative to wind
direction, to trench depth is less than or equal to one, a circulation cell or cells will be set
up within the trench that limits the degree of gas exchange with the atmosphere. The
ACH in this case is assumed to be 2/hr [VA DEQ 2014]. If the ratio of trench width to
trench depth is greater than one, air exchange between the trench and above-ground
atmosphere is not restricted. The ACH in this case is assumed to be 360/hr [VA DEQ
2014]. For this site-specific risk assessment, an ACH of 27/Mr was assumed based on
recommendations from USEPA Region 8 (see section 9 [Uncertainty Section] of the risk
assessment report text).

The overall mass transfer coefficient of a constituent is given by the following equation:

the
MAHFOOD

§ @ group

MALehman Engineers\Sheetz#21 Johnstown - Former Tap's DinenAtachment 3 - Fate and Transport\Shestz 21 Atlachment 3 Text 070815 _FINAL docx



Aftachment 3 - Fate and Transport

Risk Assessment Repart
Former Top's Diner Property
Johnstown City, Pennsylvania

July 2015

where:

kir =

kic =

overall mass transfer coefficient (cm/sec)

liquid-phase mass transfer coefficient of constituent 7 (cm/sec)
ideal gas constant (atm-m’*/mol-"K)

average system absolute temperature ("K)

Henry’s Law constant of constituent { (atm-m*/mol)

gas-phase mass transfer coefficient of constituent i (cm/sec)

The liquid-phase mass transfer coefficient is given by the following equation:

where:
ki =
MWoz -

kroz

05
MW, T

liquid-phase mass transfer coefficient (cm/sec)
molecular weight of oxygen (g/mol)
molecular weight of constituent i (g/mol)

liquid-phase mass transfer coefficient of oxygen at 25°C (0.002
cm/sec)

average system absolute temperature (°K)

The gas-phase mass transfer coefficient is given by the following equation:

MW, 0.335 1.00S
ko= —221 o« I‘) * kg0
! MW, 298 ‘

u st
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3.3

where:
kic = gas-phase mass transfer coefficient (cm/sec)
MWmo =  molecular weight of water (g/mol)

ke 20 =  gas-phase mass transfer coefficient of water vapor at 25°C (0.833
cm/sec)

The results of the calculation of the volatilization transfer factors fo predict air
concentrations as a result of volatilization from exposed groundwater dwring intrusive
activities for the on-site construction worker and off-site uiility worker (Central Ave.
ROW) are presented in Tables 7 and 8. Individual constants used in the equations are
presented and referenced in Tables 7 and 8.

Unexposed Groundwater Equations During Intrusive Activities

For this evaluation, the VA DEQ model assumes that the worker would not encounter
groundwater when digging an excavation or a trench. The worker would be exposed to
constituents in the air inside the trench that would result from volatilization from the
groundwater at some depth below the bottom of the trench. This evaluation was
conducted for the on-site utility worker and off-site construction worker (Central Ave.

ROW).

Ambient concentrations of constituents of interest in air resulting from volatile emissions
from groundwater may be estimated as follows:

Ctrench = VF * ng
where:
Clrench —  concentration of constituent in trench (ug/m’)
VF = volatilization factor (L/m’)
Cew ~  concentration of constituent in groundwater (ug/L)
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For deeper groundwater depths where groundwater is not exposed within the trench, the
volatilization factor (VF) is given by the following equation:

VF =( H, +D,, * AC*3* A+ F+CF1+CF2+CF3 )
(R+T+L, * ACH ¥ * Porl, )

where:

VF ~  volatilization factor (L/m’)

Hi =  Henry’s Law constant of constituent / (atm~m’*/mol)
Dair = diffusion cocfficient in air (cm*/s)

ACyad ~  volumetric air content in vadose zone soil (cm*/cm®)
4 = area of trench (m%

F ~  fraction of floor through which constituent can enter (unitless)
R = ideal gas constant (atm-m*/mol-°K)

T =  average system absolute temperature (°K)

La = distance between trench bottom and groundwater (cm)
ACH = air changes per hour (1/hr)

14 = volume of the trench (m®)

Poryad = total soil porosity in vadose zone (cm*/cm?)

CF1 = conversion factor (1x107 L/cm’)

CF2 = conversion factor (1x10* cm?/m?)

CF3 = conversion factor (3600 sec/hr)

Studies of urban canyons suggest that if the ratio of trench width, relative to wind
direction, to trench depth is less than or equal to one, a circulation cell or cells will be set
up within the trench that limits the degree of gas exchange with the atmosphere. The
ACH in this case is assumed to be 2/hr [VA DEQ 2014]. If the ratio of trench width to
trench depth is greater than one, air exchange between the trench and above-ground
atmosphere is not restricted. The ACH in this case is assumed fo be 360/hr [VA DEQ
2014].
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The distance between the trench bottom and groundwater (L4) is given by the following

equation:
Ly =Lg = Diperen
Where:
La = distance between the trench bottom and groundwater (cm)
Lgw = depth to groundwater (cm)
Durench = depth of the trench (cm)

The results of the calculation of the volatilization transfer factors to predict air
concentrations as a result of volatilization from unexposed groundwater into a trench
during intrusive activities for the on-site utility worker and off-site construction worker
(Central Ave. ROW) are presented in Tables 9 and 10. Individual constants used in the
equations are presented and referenced in Tables 9 and 10.

- O
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Table 1

Calculation of Soil Volatilization Transfer Factors for a Trespasser (12 to 18 years old)

Former Top's Diner Property
Johnstown City, Pennsylvania
System Parameters
Variable Name Value Units Description
DF 1 unitless dilution factor
Q/C control 1 0 indicates input value; 1 indicates calculate from area using 835G formula
Q/C (if Q/C control =0) (gm’-sec) / (kg/m’)
Age 0.5 acres assumes estimated area of gite
A 15.5169 not specified constant; value for Harrisburg, PA (USEPA 2002, Exhibit E-2)
B 18.4248 not specified constant; value for Harrisburg, PA (USEPA 2002, Exhibit E-2)
C 2117679 not specified constant; value for Harrisburg, PA (USEPA 2002, Exhibit E-2)
Q/IC 87.2 (gfm®sec) / (kg/m®)
P L5 glem’ dry bulk density; default value from SSG (USEPA 1996; p. 24)
Ps 2.65 glom’ soil particle density; default value from $8G (USEPA 1526; p. 24)
d 213 m unsaturated thickness of affected soil; 7 ft based on depth of exceedances in on-site unsaturated subsurface soil (3-10 fi-bgs)
n 0.43 cm’-pore/em’-total total soil porosity; equal to 1-(py/p;)
Ty 0.15 cm’-water/cny’-total water filled soil porosity; default value from SSG (USEPA 1956; p. 24)
g 0.28 cm’-air/em’-total air filled soil parosity; equal {0 o0,
foe 0.006 g-oc/g-s0il fraction organic carban in soil; default value from S8G (USEPA 1996; p. 24)
T 6yr exposure period, set equal to the exposure duration for the receptor
1.89E+08 sec
CF1 1.0E+04 cm?/m’ conversion factor
CF2 1.DE+06 cm®/m® conversion factor
CF3 41 mol/atm-m* gonversion factar
WPcut 30 deg C melting point cut=off for adjusted soil saturation limit determination
Volatilization Control 2 0 indicates no limitg on volatilization
1 indicates volat. accurs if Hen law const. > limit and mal. wt. < limit
2 indicates volat. accurs if boiling point < limit
Henry's law limit 1.0E-05 atme~tm?/mol
molecular weight limit 200 g/g-mol
boiling peint limit 200 deg C

Note: USEPA soil volatilization model [USEFA 1996]

2:58 PM on 7/9/2015
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Table 1
Calculation of Soil Volatilization Transfer Factors for a Trespasser (12 to 18 years old)

2:58 PM on 7/9/2015

M:Lehman Bogi

Former Top's Dinex Property
Johnstown City, Pennsylvania
Chemical-Specific Variables
Chemical Properties
Molecular Organic Carbon | Henry's Law VYapor Phase Water Phase
Weight Melting Point Boiling Point Solubility Part. Coef. Constant Diffusivity Diffusivity
MW MP BP 5 Koc H Dy Dy
Chemical (g-mol) {7O) (°C) (mg/L) (mg/kg / mg/L) (atm-m*/mol) (cm?/s) (cm?/s)
Volatile Organic Compounds
Benzene 7B.1 55 81 1.8E+03 1.56+02 5.6E-03 9.0E~02 1.0E-05
Toluene 2.1 -94.9 111 5.3EH02 23E+02 6.6E-03 7.8E-02 9.9E-06
Fihylbenzene 106 54,9 136 1.6E+02 4.5E+02 7.9E-03 6.9E-02 8.5E-06
Xylenes, Total 106 252 140 1.BEH2 3.8E+02 52803 8.5E-02 9 9846
Cumene 120 56 152 5.0E+01 7.0E+02 1.2E-02 6.0B-02 7 9E-D6
1,2 4-Trimethylbenzene 120 -43.8 169 5.6E+01 6.1E+02 6.2E-03 6.16-02 7.9E-06
1,3,5-Trimethylbenzens 120 447 165 4.9E+01 6.0B+02 %.8E-03 6.0E-02 7.86-06
Semivolatile Organic Compounds
Naphthalene 128 8G.2 218 3.0E+01 1.5E+03 4 4E-04 6.1E-02 8.4E-06
20f3 Sheetz 21-R-HI Cales - Trespasser-051115.xds
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Table §
Caleulation of Soil Volatilization Transfer Factors for a Trespasser (12 to 18 years old)
Former Top's Biner Property
Johnstown City, Penosylvania

Chemical-Specific Variubles
Calculated Parameters
Dim. Henry's |Soil-Water Part. Apparent Average Flux | Maximum Flux | Volatilization | Volatilization Transport | Calculated Soil | Adjusted Soil
Law Constant Coefl, Diffusivity Factor Factor Factor Conirol Factor Sat. Limit Sat. Limit
H Kz" Dy FFa FFm . VFon TFvol Csat Csat-adj

Chemical {unitless) (em’/g) (em’/sec) (gfm’-s0¢) (g/m"sec) (ke/m’) (unitless) (k') (me/kg) (mg/kg)
Volatile Organic Compounds
Benzene 2.3B-01 8.8E-Q1 1.1E-03 4.0E-02 1.7E-02 1.9E-04 1 1.9E-04 1.8E+03 1.8E+03
Toluene 2,76-01 1.4E+00 7.3E-04 33E-02 1.7E-02 15E-04 1 1.5E-04 83EH02 B3EH02
Bthylbenzene 3.2E-01 2. 7B+00 42E-04 2.5E-02 1.7E-02 1.58-04 ! 1.9E-04 4. 6E+02 4.6E+02
Xylenes, Totat 2.1E-01 23EH0 3.9E-04 24E-02 L7EL2 1.9E-04 1 1.5E-04 4,3B+02 43E+02
Cumene 4 9E-01 425100 3.6E-04 23B-02 17602 1.9E-04 1 1.9E-04 228402 22E-02
1,2,4-Trimethylbenzene 2.5E-01 3.7E+00 2.1E-04 1.8E-02 1.7E-02 1.9E-04 1 1.9E-04 2.1E+02 2.1E+02
1,3,5-Trimethylbenzene 3.6E-01 3.6E+00 3.1E-04 2.2E-02 1.7E-02 1.9E-04 1 1.9E-04 1.8E+H)2 1.8E+02
Semivelatile Organic Compounds
‘Naphthalene 1.8E-02 S2E+HM 6.2E-06 3.1E-03 1.7E-02 3.5E-05 0 -— 2 8E+02 1.0E+06

Note: For the volatilization control column: "1" means the constituent is a volatile and a "0" means the congtituent is not & volatile based on the selected definition of a volatile on page | of this table.
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Table 2

Calculation of Soil Volafilization Transfer Factors for an On-Site Construction Worker

Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsyvlania
System Parameters
Variable Name Valune Units Description

DF 1 unitless dilution factor
Q/C controt 13 0 indicates input valus; 1 indicates calculate from area using S5G formula

Q/C (if Q/C control = 0) (g/mt-sec) / (kg/mD)

A 0.5 acres ' assumes estimated area of the site that was invesiigated

A 2.4538 not specified constent; default for censtruction worker (USEPA 2002, Eq. E-15)

B 17.566 not specified constant; default for construction worker (USEPA 2002, Eq. E-15)

C 189.0426 not specified constant; default for construction worker (USEPA 2002, Eq. E-15)
Qe 14.3 (gfol-sec) / (kg/of)
Py 1.5 g/cm“ or kg/L dry bulk density; default value from SSG (USEPA 1996; p. 24}
Pe 265 glom’ soil particle density; default value rom S3G (USEPA 1955; p. 24)
d 213 m unsaturated thickness of affected soil; 7 ft based on excesdances of on-site unsaturated soil samples (3-10 fi-bgs)

0.43 cr?’-pore/ci’-total or L-pore/L-total total soil porosity; equal to I-{py/ps)
I, 0.15 e’ -water/om’-total or L-water/L-total water filled soil porosity; default value from 88G (U SEPA 1996; p. 24)
o 0.28 em’-sirfcm -iotal or L-air/L-total air filled soil porosity; equal to o=n,,
foc 0.006 g-oc/g-soil fraction organic carbon in soil; default value from S8G (USEPA 1996, p. 24)
T 1yr exposure periof; set equal to the exposure duration for the receptor
3. 15E+07 ey

CH1 1.0E+04 e/t conversion fastor
CF2 1.0E+06 om’/m® copversion factor
CF3 41 mol/atm-m’ conversion factor
MPeut 30 degC melting point cut-off for adjusted soil saturation limit determination
Volatilization Control 2 0 indicates no limits on volatilization

Henry's law limit
molecular weight limit
boiling point limit

1 indicates volat, occurs if Hen law const. > limit and mel. wt. < limit

2 indicates volat. oceuss if boiling point < limit

1.0E-05 atm-m/mol
200 g/g-mol
200 deg C

Note: USEPA soil volatilization model [USEPA 1996]

2:57 PM on 7/9/2015
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Table 2
Calenlation of Seil Volatilization Transfer Factors for an On-Site Construction Worker

Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsyvlania
Chemical-Specific Yariables
Chemical Properties
Organic Carbon | Henry's Law Vapor Phase Water Phase
Molecular Weight| Melting Point Boiling Point Solubility Part. Coef. Constant Diffusivity Diffusivity
MW MFP BP 8 Kac H Dy Dy
Chemical (g/mol) °C) () (mg/L) (L/kg / em'fg) {atm-m¥/mol) (cm¥/s) (cm?fs)
¥olatile Organic Compounds .
Benzene 78.1 535 B1 1.8E+03 LSEHO2 5.6E-03 9.0E-D2 1.0E-05
Toluene 921 -94.9 111 5.3E+02 2.3E+02 6.6E-03 7.8E-02 0. 2E-06
Ethylbenzene 106 -54.9 136 1.6E+02 4.5E+H2 7.5E-03 6,.96-02 8.5B-05
Xylenes, Total 106 =252 140 1.8E+02 3.8BLG+02 5.2E-03 8.5B-02 9.9E-06
Cumene 120 <56 152 5.0E+01 7.05+02 1.2E-02 6.05-02 7.9E-06
1,2,4-Trimethylbznzene 120 -43.8 169 5.6E+01 6.1B+02 6.2B-03 6.18-02 7.9E-06
1,3,5-Trimethylbenzene 120 -44.7 165 43E+01 6.0E+02 8.8E-03 6.0E-D2 7.8E-06
Semivolatile Organic Compounds
Naphthalene 128 80.2 218 3.0E+01 1.5E+03 4.4E-04 6.1B-02 2.4B-06
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Table 2

Calenlation of Soil Volatilization Transfer Factors for an On-Site Construction Worker

Rivsk Assessment Report
Former Top's Diner Froperty
Johnstown City, Peunsyviania
Chemical-Specific Yariables
Calculated Parameters
Dim. Henry's Soil-Water Part. Apparent Average Flux | Maximum Flux | Volatilization Volatilization Transport Calculated Soil | Adjusted Soil
Law Constant CoefL Diffusivity Factor Factor Factor Contral Factor Sat. Limit Sat. Limit
iy Ky D, FFa FFm YFon TFvol Csat Csat-adj
Chemiral (upitiess) | (cm’/gor(L/kg) | (cm'/sec) (g/m’-sec) (g/m'-sec) (kg/a’) (unitless) (lg/urt) (mg/kg) (mg/ke)
Volatile Organic Compounds
Benzene 2.3B-01 8.8E-01 1.1E<03 9.8E-02 1.0E-01 6.9E-03 1 6.98-03 1.8E+03 1.BE+03
Toluene 2.78-01 1.4E+00 7.3B-04 8.1E-02 1.0B-01 5.78-03 1 5.7E03 8.3E+02 B3EH2
Ethylbenzene 3.2B-01 2.7E+00 4.2B-04 6.1E-02 1.0B-01 4.3E-03 1 4.3E-03 4 6E+02 4 6E+02
Kylenes, Total 2.1E-01 2.3E+H00 1.9E-04 6.0E-02 1.0E-01 4,2E-03 1 4.2E-03 4.3E+02 4.3E+02
Cumene 4.9E-01 4 2E+00 3.6E-04 5.7B-02 1.0E-01 4,0B-03 1 4,0E-03 2,2B+02 22E+02
1,2, 4-Trimethylbenzene 2.5B-1 3.7E+00 2.1E-04 4,4B-02 1.0E-01 3.1E-03 1 3 1E-03 2, 1EH02 2.15+02
1,3,5-Trimethy!benzene 3.6E-01 36800 3. 1E04 5.3E-02 1.0E-01 3.7E-03 1 1.7E-03 1.8E+02 1.8E+(2
Semivolatile Organic Compounds
[Naphthalene 1.8E-02 9,2E+00 6.2E-06 7.58-03 1.0E-01 5.3E-04 0 - 2.8E+02 1.0E+H06

Note: For the volatilization contral colunmn: "1 means the constituent is a volatile and a "0"

2;57 PM on #/5/2015
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Table 3
Calculation of Soil Velatilization Transfer Factors for an On-Site Utility Worker
Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania

System Parameters
Variable Name Value Dnits Description

DF 1 unitless dilution factor
Q/C control i 0 indicates input value; 1 indicates calculate from area using S5G formula

QI (i Q/C control = 0) (/n'-sec) / (kg/m)

. 0,5 acres agsumes esfimated area of the portion of the site that was investigated

A 11,911 not specified constant; default for outdoor worker (USEPA 2002, Eq. E-2); applied to a wiility worker

B 18,4385 not specified constant; default for outdcor worker (USEPA 2002, Eq. E-2); znplied to a utility worker

C 209.7845 mnot specified constant; default for outdeor warker (USEPA 2002, Bq. E-2); applied to a utility waorker
Qfic 68.2 {g/nf-sec) / (kg/m’)
Py 1.5 plom’ dry bulk density; default value from SSG (USEPA 1996, p. 24)
Pa 2.65 glew’ soil particle density; defaultvatue from 5SG (USEPA 19%6; p. 24)
d 213 m unsaturated thickness of affected scil; 7 &t based on depth on exceedances in on-site unsaturated soil samples 3-10 fi-bgs)
n 0,43 om’-pore/fem’-total or L-pore/L-total total soil porosity; equalto 1-fy/py)
N, 0,15 cm’-water/enr’-total or L-wates/L-total water filled soil porosity; default value from S5G (USEPA. 1996; p. 24)
0, 0.28 cm’-airfent’-total or L-air/L-total air filled soil porosity; equal to n-g
foa 0,006 p-oc/p-50il fraction orgenic carbon in soil; defaft value from S8G (USEPA 1996; p. 24)
T 25 yr exposure period, set equal to the exposure duration for the receptor

7.88E+08 sec
CF1 LOE+04 oo/’ conversion factor
CF2 1.0E+06 om/m® conversion factor
CF3 41 mol/atm-m* couversion factor
MPcat 30 deg C melting point cut-off for adjusied soil saturation limit determination
Volstilization Control 2 0 indicates no limits on volatilization
1 indicates volat, occurs if Hen law const > limit and mol. wt. < limit
2 indicates volat. occurs if boiling point < limit
Henry's law limit 1.0B-05 atm-m*inol
molecular weight limit 200 g/g-mal
boiling point limit 200 deg C

Notz: USEPA soif volatilization model [USEPA 1996]
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Table 3
Calculation of Soil Volatilization Transfer Factors for an On-Site Utility Worker

Risk Assessment Report
Former Top's Diner Property
Johostown City, Pennsylvania
Chemical-Specific Yarisbles
Chemical Properties
Organic Carbon | Henry's Law ‘Vapor Phase ‘Water Phase
Molecular Weighy Melting Point Boiling Point Solubility Part, Coef. Constant Diffusivity Diffusivity
MW MP BP 8 Kor H Dy Dyw
Chemical (g/mal) 0 =C) (mg/L) (em’/g) or (L/kg) | (atm-m¥/mel) {cm/s) {em¥s)
Volatile Organic Compounds
Benzene 78.1 5.5 81 1.8F+03 1.5E+02 5.6E-03 9.0B-02 [.DE-05
Toluene 92.1 -24.9 111 5.36+02 2.3B+02 6.6E-03 7.8E-02 9.7E-06
Ethylbenzene 106 -84.9 136 1.6E+02 4.5EH02 7.9E-03 6.0E-02 8.5E-06
Xylenes, Total ) 106 =252 140 1.8E+02 3.8E+H02 5.28-03 8.5E-02 9.9B-06
Cumene 120 =96 152 5.08+01 7.0E+02 1.2B-02 6.0E-02 7.9E-06
1,2,4-Trimethylbenzene 120 -43.8 169 5.6E+01 6.1E+02 6.2E-03 6.1E-02 7.9E-06
1,3,5- Trimethylbenzane 120 =447 165 4.9E+01 6.0E+02 %.8E-03 6.0E-02 7.8E-06
Semivolatile Organic Compounds
Naphihaleng 128 802 218 3.0E+01 1.5E+03 4.48-04 6.1E-02 8.4B-06
2:56 PM on 7/9/2015 20f3 Sheetz 21 R-HI Celcs - On-Sita Utility Worker_p50415.x1s
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Table 3
Calculation of Soil Volatilizatien Transfer Factors for an On-Site Utility Worker
' Risk Assessment Report
Former Top's Diner Property
Jobnstown City, Pennsylvania

Chemieal-Specific Variables

Calrulated Parameters
Dim. Henry's | Soil-Water Part. Apparent Averape Flux | Maximum Flux| Volatilization | Volatilization Transport | Caleulated Soil{ Adjusted Soil
Law Constant Coeff. Diffusivity Factor Factor Factor Control Factor Sat, Limit Sat. Limit
h: i K, D, FFa ¥Fm VFon TEvol Csat Ceal=adj

Chbemical (unitless) | (cm’/gor (Likg) |  (em'ise) (gfm’-sec) (g/m-sec) (lfer’) {unitless) (kg/m) (me/kg) (mg/lg) |
Volatile Organic Compounds
Benzene 2.3E-01 B.8E-01 1.1E-03 2.0B-02 4.1E-03 6.0B-05 1 6.0B-05 1.8E+03 1.BE+03
Toluene 2.7E-01 14E+D0 7.3E-04 1.6E-02 4.1E-03 6.0B-05 1 &,0E-05 8.3B+02 B.3IE+02
Ethylbenzens 3.2E-01 2.7EH0 4.2E-04 1.2E-02 4.1E-03 6.0E-05 1 6.0E-05 4.6B+02 4,6E+02
Hylenes, Total 2.1E01 2.3E+00 3.5E-04 1.2E-02 4.1E-03 6.0E-05 1 6.0E-05 4.3B+02 4.3E+02
Cumene 4.98-01 4.2E+H00 3.6E-04 1.1BE-02 4.1E-03 6.0E-D5 1 6.0E-05 2.2B+02 22E+02
1,2,4-Trimethylbenzene 2.5E01 3, 7E+00 2.1E04 8.8B-03 4.1E-03 6.0E-05 1 6.0E-05 2,1E+02 2.1E+02
1,3,5-Trimethyloenzene 3.6E-01 3.6E+00 3.1E04 1.16-02 4, 1E-03 6.0E-05 1 6,0B-05 1.8E+02 1.8E+02
Semivolatile Organic Compounds )
Maphthalene 1.8E-02 9.2E+00 6.2E-D6 1,5B-03 4.1E-03 2.2E-05 0 - 2.BE+HO2 1.0E+06

Note: For the volatilization control coliumn: " 1* means the constituent is & volatile and 2 "0 means the constituert is not a velstile based on the selected definition of 2 volatile on page 1 of this table.

Sheetz21 R-HI Calcs - On-Site Utility Worker 030415.xls
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Tabie 4

Caleulation of Soil Volatilization Transfer Factors for an Off-Site Construetion Worker (Central Ave. ROW)

Risk Assessment Report
PFormer Top's Diner Froperty
Johnstown City, Peansyvlania

System Pax %

Variable Name Valze Units Description
DF 1 unitless diltion factor
Q/C control | D indicates joput valie; T indicates calculate from area nsing S3G formuls
QIC (iF QfC control = 0) (g/mi-sec) / (kg/ot)
Ay 0.04 acres pssumes estimated area of the Central Avenue ROW adjacent to the site
A 2.4538 not specified constant; default for construction worker (USEPA 2002, Eq. E-15)
B 17.566 not specified constant; defmnlt for construction warker (USEPA 2002, Eq. E-15)
c 189.0426 not specified constant; defanlt for construetion worker (USEPA 2002, Eq. E-15)
Q/ic 24.1 (ginf-sec) / (kgfod)
P 1.5 g/t or kgL dey bulk dengity; default valus from SSG (USEPA 1996; p. 24)
e 2.65 gom' soil particle density; default value frem S8G (USEPA 1596, p. 24)
d 1.83 m ungaturated thickness of affected soil; § ft based on exceedances of ou-site unsaturated soil samples (4-10 fi-bgs) adjacent to Central Avenue
n 0.13 em’-pore/ent-total or L-pore/L-total total zoil porosity; equal 1o 1-(py/p,)
n, 0.15 em’-wates/cur-total or L-water/L-totsl water filled soil porosity; definitt value from 885G (USEPA. 1996; p. 24)
B 0.28 cnf’-air/om™-total or Leair/L-total air filled soil porosity; equal to T,
[ 0.006 g-oc/g-soil fraction organic carbon i soil; default valse from S8CG (USEPA. 1996, p. 24)
| Tyr exposure period; set equal to the exposure duration for the reccptor
3.15E+07 sec
CF1 LOE+04 end/m’ ceaversion factor
CF2 1,0E+06 oncfm couversiox factor
ors 4! molfatm=-m* conversion factor
MPrut 30 deg C melting point cut-off for admsted soil n ot deternimation
Volatilization Coatrol 2 0 ipdicates 1o limits on volatilization
1 indicates volat, ocours if [Ten law const. > limit and mol. wt. < limit
2 indicatas volat, occurs if boiling point < Himit
Heary's law limit 1.0E=05 atm=m*/mak
molecular weight limit 200 g/g-mol
boiling point limit 200 deg C

Note: USEPA soil volatilization modz] fUSEPA [996]

2:57 PMan 7,2/2015
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Table 4
Chicalation of Soil Volatilization Transfer Factors for an Off-Site Consirnetion Worker (Central Ave. ROW)

Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsyvlania
Chemical-Specific Variables
Chemicol Properties
Molecular Organic Carbon | Henry's Law Vapor Phase Water Phase
Weight Melting Point Boiling Point Solubility Part, Coef. Constant Diffusivity Diffusivity
MW MFP BP 5 Koc H Dy Dy
Chemical {g/mol} (°C} (°C) (mg/L) (L/kg / o’ g) {atm-or’/mol) (cms) (em?/s)
|Volatile Organic Compounds ‘

Benzene 78.1 5.5 81 1.8E+03 1.5E+02 5.6E-03 9.0E-02 1.0E-05
Toluene 92.1 54,9 111 5.3E+02 23E+02 6.6E-03 TRE-02 0.2E-06
Ethylbenzone 106 249 136 1.6E+402 4,5E+02 7.98-03 6.9E-02 8.5E-06
Xylenes, Total 106 -25.2 140 1.BE+02 3.8E+02 5.2E-03 8.5E-02 9.9E-06
Cumene 120 56 152 5.08+01 7.0B+02 12E-02 6.0B-02 7.9E-06
1,2,4-Trimethylbenzene 120 -43.8 169 5.6E+01 G.1E+H2 6.2E-03 6,1E-02 7.9E-06
l,?-,i-’[‘rimuﬂxylbcnz.uue 120 ~44.7 165 4.9E+11 6.0E+02 B.8E-03 6.0E-02 7.8E-06
Semivolatile Organic Compuunds

Naphthalene 128 202 218 3.0E+01 1.5EH)3 4.4E-D4 5.1E-D2 R.4E-06
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Table 4
Calenlstion of Soil Velatilization Transfer Factors for an Off-Site Construction Worker (Central Ave. ROW)

Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsyvlania
Chemical-Specific Variables
Calculated Parameders
Dim. Henry's | Seil-Witer Part. Apparent Average Flux | Maximum Flux | Volatilization Valatilization Transport | Caleulated Soil | Adjusted Soil
Law Constant Coeff. Ditfusivity Factor Factor Factor Control Factor Sat. Limit Sat. Limit
H' Ky Dy FFa Fm VFon TFval Csat Csat-adj
Chemical (umitless) | (emi'fg)or (Likg) | (emUsec) (g/m’-ser) {g/ni'-sec) (egin’) (umitless) (eg/u’y (mg/kg) {mz/he)
Valatile Orpanic Compounds
Benzens 2.3E-401 8.8E-01 1.1E-03 9,3B-02 8.7E-02 3.6E-D3 1 3.6E=03 I.BE+03 1.8EHD3
Toluene 2.7E-D1 1.4E-+00 7.38-04 8.1E-02 8.7E-02 3.1E-03 1 34E-03 &3E+H02 BIEH02
Ethylbenzene 3.2E-01 2.7TE+00 4.2B-04 6.1E-02 B.7TE-02 2,5B-03 1 2.5E-03 4. 6E+02 4.6E+02
Xylenes, Total 2.1E-D] 23EH0 3.5E-04 6.0B-02 B.7E-02 2.5E-03 1 2.5E403 4.3E+02 4 3E+02
Cumerne 4.9E-01 42EH0 3.65-D4 5. 7E-02 B.7E-02 24B-03 1 24E403 2.2E+02 2.2E+H02
1,2 4-Trimethylbenzena 2.5E-01 3. 7BH00 2.1E-04 4.4E-02 B.7E-02 1.8E-03 1 1.8E-03 2.1E+02 2,1EH2
1,3,5-Trimethylbenzene 3.6E-01 3.6EH0 3.1E-04 5.3E-02 B.7B-02 2.2E-03 ! 2,2E-03 1.BE+02 1.8E+02
Semivolatile Grganic Compound
Naphthalene L.RE-02 9.2E+00 6,2E-06 7.5B-03 R.TEL2 3, 1E-04 0 — 2. 8B+02 LOEH)6

Note: For the volatilization control eolumn: "1" means the constituent is a volatile and a "0" means the constituent is not & volatile based on the seiected definition of a vol

2:57 PM aa 7/9/2015
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System Parameters

Table 5

Calculation of Soil Volatilization Transfer Factors for an Off-Site Utility Worker (Central Ave, ROW)

Risk Assessment Report
Former Top's Diner Property
Job City, Pemnsylvani

Varlable Name Value Units Description

DF 1 unitless dilution factor
Q/C control 1 0 indicates input value; 1 indicates caloulate from area using S8C formuila

QIC (if G/C control =0} (/nt-gec) / (kgur)

Aits 0.04 acres assumes satimated area of the Central Avenue ROW adjacent to the site

A 11,911 not specified constant; default for cutdoor worker (USEPA 2002, Eq. E-2); applied to a utility worker

B 184385 uot specified constant; default for outdoor worker (USEPA 2002, Eq. E-2); applied to a utility worker

C 205.7845 not specified constant; default for cutdoor worker (USEPA. 2002, Eq, E-2); applied to a wtility worker
Q/C 111.4 (p/n’-sec) f (kg/mi)
oy 1.5 glond' =¥ dry bulk density; defanlt value fom SSCG (USEPA 1996; p, 24)
Ps 2.65 gfent’ soil particle density; defanlt value from S$G (USEPA 1956; p, 24)
d 183 m unsaturated thickiess of affeetad goil; 6 ft based on depth on exceedances in onesite unsaturated soil samples (4-10 fi-bgs) adiacent to Central Avenus
n 0.43 cari-pore/cm -total or L-pore/L-total tota] soil porosity; equal o 1-(py/py)

0.15 cmi-wates'om -otal or L-water/L-total  water filled soil parosity; defanht value from SSG (USEPA 1996; p. 24)
1, 028 omi-air/onr’-total or L-aiu/L-total air filled scil porosity; equal to n-ny,
Toe 0.006 p-oc/g-goil fraction orgamic carbon in soil; defavlt value from 88G {USEPA 1995; p. 24)
T 25 yr exposure period; set equal to the exposwre duration for the receptor
7.BRE+UB sec
CFi LOE+04 oo conversion fctor
CF2 LOE+06 cm'/m’ conversion factor
CF3 41 mol/atm-rr® conversion factor
MPeut 30 deg C metting pomt cut-off for adusted sol saturaton ot detsrmmstion
Volatilization Control 2 0 indicates no limits on volatilization
1 indicatss volat. ocours if Hen law const, > limit and mol, wt. < limit
2 indicates volat. occurs if boiling point < limit

Henry'r low limit L.0B-05 atmem¥mol

molecular weight limit 200 g/g-mpl

boiling point limit 200 deg C

Note: USEPA. soil volatilization modzl [IJSEPA 1996]

255 PM an 7/9/2015
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Table 5
Caleulation of Seil Volatilization Transfer Factors for an Qff-Site Utilifty Worker (Central Ave, ROW)
Risk Axzessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania

Chemical-Specific Variables
Chemical Properties
Molecular Organic Carbon | Henry's Law Yapor Phase Water Phase
‘Weight Melting Point Boiling Point Solubility Part. Coef. Constant Diffusivity Diffusivity
MW MP BP 5 Koe H Dy Dw

Chemical (&/mol} 0 ) (mg/L) (em'/g) or (L/kg) |  (atm-m*umol) (carfs) (cmfs)
Volatile Orpanic Compounds

Benzene 78.1 55 81 1L.BE+03 1.5E+02 5.6E-03 o 0E-02 1.0E-05
Toluene 92,1 -64.9 111 5.3E+H02 2.3E+02 6.6E03 7.8E-02 9.2E-06
Ethylbenzens 106 -54.9 136 1.6E+02 4. 5E+02 7.9E-03 6.9E-02 B.5E-06
Xylenes, Total 106 -25.2 140 1.8E+02 3.8E+0D2 5.2E-03 B.5E-02 5.9E-Da
Cumene 120 86 152 5.0E+01 TOE+02 1.2E62 6.0B-02 7.9E-06
1,2,4-Trimethylbenzene 120 -43.8 169 5.6E+01 6.1E+02 6.2E-03 6.1E-02 7.9E-06
1,3,5=TrimethylE 120 447 165 4.9E+01 6.0E 02 8.8E-03 6.0E-02 7.8E-G6
|Semivolatile Organic Compounds

[ Naphthalene 128 80.2 218 3GE+0] 1.5E+03 4.4E-04 6. 1E-02 8.4E-06
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Table 5
Calculation of Soil Volatilization Transfer Factors for an Off-Site Utility Worker (Central Ave. ROW)
Risk Aszezsment Report
Former Top's Diner Propecty
Johnstewn City, Pennsylvnnia

Chemical-Speeific Variables
Calculated Parameters
Dim. Henry's | Soil-Water Part. Apparent Average Flux | Maximum Flux | Volatilization | Volatilization Trapsport | Calculated Soil | Adjusted Seil
Law Constant Coefl Diffusivity Factor Factor Factor Cantrol Factor Sat, Limit Sat, Limit .
" Ky D, FFa FFm VFen THvol Csat Csat-adj

Chesmicsl (unitless) | (emifg)or (Likg) | (cusec) (gfm’-sec) (gnr'-sec) (kglnd') (anitless) (i) (mgikg) {mefleg)
Volatile Organic Compounds
Renzene 2.3E-01 8.8E-01 1.1E-03 2.0E-02 3.5E-03 3.1B-05 1 3.1E-05 1.8E-+03 1.8E+03
Toluene 2.7E-01 L4E+00 7.3E-04 L.6E-02 3.5E-03 1.1E-05 1 3.1B-05 8IE+02 8.3B+02
Ethylbenzens 32E-01 2.7E+00 4 2B-04 1.2E-02 3,5E-03 3.1E05 1 3.1E-05 4.6E+02 4.6EH)Z
Kylenes, Total 2.1E-01 2.3E+H0 31.9E-04 1.2B-02 3.5E-03 3.1E05 1 3.1E-05 4.3E+02 4.3EH)2
C'umene 49E-01 4. 28+00 31.6E-04 1.1E-02 3.5E-03 3.1E05 1 3.1B-05 2.2E+02 2.2E+02
1,2,4-Trimethylbenzene 2.5E-01 3.7EH 2.1E-04 8.8E-03 3.5E-03 3.1E-05 L 3.1E05 2.1E+02 2.1E+02
1,3,5-Trimnethylb 3.6E-01 3.6EHI 3.1E-04 1,1E-02 3.5E-D3 3.1E-03 [ 3.1B-03 1.3E+H02 1.8E+02
Semivolatile Organic Compounds .
Naphthalene 1.8E~02 9.2E+00 6.2E-06 1.5E03 3.9E-03 1.4E-05 0 — 2.8B+02 1.OE+OE

Note: For the volatilization control eolumn: "1" means the constituent is a volatile and a "0" means the constiment is 1ot a volatile based on the selected definition of a volatile on page 1 of this tabie.
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Table 6

Calculation of Unexposed Groundwater Volatilization Transfer Factors for a Trespasser (12 to 18 years old)

Risk Assessment Report
Former Top's Diner Propety
Johnstown City, Pennsylvania

System Parametexs Unexposed Groundvwater - Without Intrusive Activities
‘Variable Name Valne Units Description
By 0.26 cm’-air/om’-soil ASTM defaylt volumetric air content in vadose zone soils
By 0.12 cm’-H20/enr’-soil ASTM default volumetric water content in vadose zone soils
Bacap 0.038 cm’-air/em’=soil ASTM default volumetric air content in capillary fringe soils
Becap 0.342 cm-H2G/om'-soik ASTM defeult volumetric water content in capillary fringe soils
Br .43 em’*-pore/om™-soil total soil perosity; default value from SSG (USEPA, 2002)
A 2.02E+07 em? source-zone area (based on estimated area of site, approximately 0.5 acres)
Low 10 fi depth to growmdwater (based on average depth fo groundwater on-site)
304.8 cm
b, 0.835 ft thickness of vadose zone (calculated ag Loy~ h gp)
2998 cm
Degp 0.164 ft thickness of capillary fringe (ASTM default value)
5.0 cm
i 9 mph wind speed above ground surface (9 mph; Pittsburgh, PA annoal average; NOAA)
402.3 cm/sec
B4 200 cm ambient air mixing zone height (ASTM default value)
W 50 ft ASTM default width of source area parallel to wind or groundwater flow direction
1524 cm
CF1 LOE+03 Lim® conversion factor
CF2 41 mol/atm-m* com ersion factor
Volatilization Contral 2 ¢ indicates ne limits on volatilization
1 indicates volat. occurs if Hen Jaw const. > limit
2 indicates volat. pocars if beiling point < limit
Henry's law limit 1.0E05 atm-n’/mol
molecular weight limit 200 g/g-mol
boiling point limit 200 °C

Note: ASTM groundwater volatilization model [ASTM 2015]

2:58 PM on 7/%/2015
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Table 6

Calculation of Unexposed Groundwater Volatilization Transfer Factors for a Trespasser (12 to 18 years old)

TRisk Assessment Report
Former Top's Diner Propety
Johnstown City, Pennsylvania
Chemical-Specific Variables
Chemical Froperties
Henry's Law Vapor Fhase ‘Water Phase
Molecular Weight| Boiling Point Constamt Diffusivity Diffusivity
MW BP H D, Dy
Chemical (_g.fg-mnl) (W] (atm-m’/mol} (cm¥'s) {em?¥/s)
‘Volatile Organic Compounds
Benzene 78.1 81 5.6B-03 9.0E-02 1.0E-05
Toluene 92.1 111 6.6E-03 7.8E-02 9.2EB-06
Ethylbenzene 106 136 7.5E-03 6.9E-02 8.5E-06
Kylenes, total 106 140 5.2E-03 B.5E-02 9.9E-06
Cumens 120 152 1.2B02 6.0E-02 7.9E-06
1,2, 4-Trimethylbenzene 120 169 6.2B-03 6.1E-02 7.98-06
1,3,5-Trimethylbenzene 120 165 &8.8E-03 6.0E-02 7.8E-06
Semivolatile Organic Compounds
Naphthalene 128 218 4.4B-04 6.1B-02 B.4E-06
20f3
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Table 6
Calculation of Unexposed Groandwater Volatilization Transfer Factors for a Trespasser (12 to 18 years old)

Risk Assessment Report
Former Top's Diner Propety
Johunstown City, Pennsylvania
Chemical-Spectific Variables
Cerlenlated Parameters
Effective Effective Effective Diff.
Dispersion Diffusion Diffusion Coefl between Intilizad GW to Outdoor|
Dim. Heary's |  Factor for Coefficient Coefficient | GWandSoil | VOWRHlzation [, v iatiizatiod
Law Constant | Ambhient Ais in Soil Cap. Fringe Surface Sonteol Factor
H' Dth Dl‘.lT-l Dgﬂ-mp DHT‘UI'I VFwnmh

Chemical {unitless) {cam/s) {cm?/s) {cm?*/s) (cm/s) (uniftless) (Lim’)
Volatile Organic Comaponnds
Benzene 2.3E-01 6.1E+00 5.5B-03 1.6E-05 8.3E-04 1 1.0E-04
Toluene 2.7B-01 6.1E+00 4.7E-03 1.3E-05 6.85-04 1 1.0B-04
Ethylbenzene 3.2E-01 6.1E+00 4 2FE-03 1.1B-05 5.7E-04 1 1.0E-04
Xylenes, total 2.1BG1 6.1E+00 52E-03 1.6E-05 8.1E-04 1 0.3B-05
Cumenc 4.7B-G1 6.1E+00 3.7E-03 8.6E~06 4,6E-04 1 1.2E-04
1,2,4-Trimethylbenzene 2.5B-01 6.1E+00 3.7E-03 1.1E-05 5.6B-D4 1 7.7E-05
1,3,5-Trimethy lbenzene 3,6E-01 6. 1E+00 3.7E-03 9 4E-06 4.9E-04 1 9,7B-05
Semivalatile Organic Compounds
Naphthaleae 1.8E-02 6,1E-+00 3.7E-03 7.78-05 2.1E-03 0 —

Note: For the volatilization control column; "1" means the constituent is a ~clatile and a "0” means the constituent is not & volatile based on the selected definition of a volatile
on page 1 of this table.
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Table 7

Caleulation of Exposed Groundwater Volatilization Transfer Factors for an On-Site Construction Worker

TRisk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsyvlania
System Parameters Exposed Groundwater - During Intrusive Activities
Variable Value Units Description
\Mass Transfer Coefficient Paramelers
kgmo 0.833 cm/sec gas-phase mass transfer coefTicient of water vapor at 25 °C
MWmo 13 g/mol molecular weight of water
kL oz 0.002 cmy/sec liquid-phase mass transfer coefficient of oxygen a1 25°C
MWo, 32  g/mol molecular weight of oxygen
T 77 °F average system absolute temperature
208 'K
R 821E-05 aim-m/mol-’K  pas constant

Emission Flux and Concentration in Trench Paramelers

F 1 unitless fraction of floor through which contaminant can enter
ACH 27 l/hr air changes per hour
CF1 1.0E-03 Lfem’ conversen factor
CF2 1.0B+04  cm¥/m? converson factor
CF3 3600  sec/hr converson factor
Trench Dimensions
L 3 ft length; default assumption (VADEQ 2014)
244 m
w 6 ft width; professional judgment
183 m
D 10 ft depth; based on the maximum excavation depth
305 m
A 446 m area
v 1359 m' volutie
W/D 0,60  unitless
Volatifization Control
Volatilization Control 2 0 indicates no limits on volatilization

1 indicates volat. occurs if Hen law const, > limit and mol. wt. < limit

2 indicates volat. occurs if boiling point < limnit

Henry's law limit 1.0BE-05 atrn-m?*/mol
molecular weight limit 200 g/g-mol
boiling point limit 200 °C

Note: VADEQ groundwater volatilization model [VADEQ 2014]
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Table 7

Calcnlation of Exposed Groundwater Volatilization Transfer Factors for an On-Site Construction Worker

Risk Asgessment Report
Former Top's Diner Property
Johnstown City, Pennsyvlania
Chemical-Specific Variables
Chemical Properties Calculated Parameters
Gas-Phase Liquid-Phase Overall
Molecular Boiling Henry's Law Mass Transfer | Mass Transfer Mass Transfer Volatilization Volatilization
Weight Point Constant Coefficient Coefficient Coefficient Control Factor
MW, BP; H ki Iy, K VF
Chemical (Elmol} °C) (atm-m*/mol) {cm/sec) (cm/sec) (cm/zec) (L/m%
Volatile Organic Compounds
Benzene 78.1 i1 5.6B-03 5.05E-01 1.28E-03 127E-03 1 4 548-01
Toluene 921 111 6.68-03 4.82E-01 [.18E-03 1.17E-03 1 5.11E-01
Ethylbenzene 106 136 7.9E-03 4.60E-01 1.10E-03 1.09E-03 1 4.77E-01
Xylenes, Total 106 140 52E-03 4.60E-01 1.10E-03 1.09E-03 1 4.75E-01
Cumene 120 152 1.2E-02 4 41E-01 1.03E-03 1.038-03 1 4.50B-01
1,2, 4-Trimethylbenzene 120 169 6.2E-03 4.41E-01 1.03E-03 1.02E-03 1 4.48E-01
1,3,5-Trimethylbenzene 120 165 8.8E-03 4.41E-01 1.03E-03 1.03E-03 1 4.49E-01
Semivolatile Organic Compounds
Naphthalene 128 218 44E-04 432E-01 1.00E-03 2.86E-04 4] —

Note: For the volatilization control column: "1" means the constituent is a volatile and a "0" means the constituent is not a volatile based on the selected definition of a volatile on page 1 of this table.
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Tabie 8

Calculation of Exposed Groundwater Volatilization Transfer Factors for an Off-Site Utility Worker (Central St. ROW)

Risk Assessment Report
Former Top's Diner Property
Johastown City, Pennsylvnaia

System Parameters
Variable Yalue Units Description
|Mass Transfer Coefficient Parameters
kcimo 0.833 cm/fsec gas-phase mass transfer coefficient of water vapor at 25 °C
MWiao 18 pgfmel molecular weight of water
ko2 0.002 cmfsec liguid-phase mass transfer coefficient of oxygen at 25°C
MWo; 31 pgimol molecular weight of oxygen
T 77 °F average sysiem absolute temperature
298 K
R 8.21E-05 atm-m’/mol"K.  gas constanl
| Erriission Flux and Concentration in Trench Parameters
F 1 unitless fraction of floor through which contaminant can enter
ACH 27 air changes per hour
CF1 1.0E-03 Lfcm® converson factor
CF2 1.0E+H04  emm® converson {actor
CF3 3600 sec/hr conversoen fackor
Trench Dimensions
L 5 ft {ength; default assumption (VADEQ 2014}
‘ 244 m
w 6 1 width; professional judgment
183 m
o] 14 £ depth; based on the maximum excavation depth of receptor
437 m
A 446 m area
v 19.03 m? volume
W/D 0.43  unitless
Volatllization Conirol
Volatilization Control 2 0 indicates no limits on volatilization
1 indicates volat. occurs if Hen law const. > limit and mol. wt. < limit
2 indicates volat. occurs if boiling point < limit
Henry's lew limit 1.0E-05 atm-m*mol
molecular weight limit 200 g/g-mol
hoiling point limit 200 °C

Note: VADEQ groundwater volatilization model [VADEQ 2014]
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Table 8

Caleulation of Expased Groundwater Volatilization Transfer Factors for an Off-Site Utility Worker (Central St. ROW)
Risk Assessment Report

Former Top's Diner Praperty
Johnstown City, Pennsylvnaia

Chemical-Specific Variables
Chemical Properties Calculated P'arameters
Gas-Phase Liguid-Phase Overall
Molecular Boiling Heory's Law Mass Transfer | Mass Transfer | Mass Transfer Volatilization Volatilization
Weight Point Constant Coefficient Coefficient Coefficient Control Factor
MW, B H; ke ki K, VF
Chemical (ﬂg]mol) (°C) {atm-m*/mol} (cm/sec) {em/gec) {cm/sec) (L/m*)
VYolatile Organic Compounds )
Benzene 78.1 81 5.6E-03 5,09E-01 1.28E-03 1.27E-03 ] 3.96E-01
Toluene 92.1 1 6.6E-03 4.82B-01 1.18B-03 1.17E-03 1 3.65E-01
Ethylbenzene 106 136 7.5E-03 4 60E-01 1.10B-03 1.09E-03 1 3.41E-01
Xylenes, Total 106 140 5.2E-03 4.60E-01 1.10E-03 1.09E-03 1 3.40E-01
Cumene 120 152 1.2E-02 441E-D1 1.03E-03 [.03B-03 1 3.21E-01
1,2,4-Trimethylbenzene 120 169 6.2E-03 4.41E-01 1.03E-03 1.02B-03 1 3,20E-01
1,3,5-Trimethylbenzene 120 165 8.8E-03 4.41E-01 1.03E-03 1.03E-03 1 3.21E-01
Semivolatile Organic Compounds
Naphthalene 128 218 4. AE-04 4.32B-01 1.00E-03 2.86E-04 0 -
2af2 Sheetz 21 R-HI Cales - Off-Sits Utility Worker 062515.x1s
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Table 9

Calculation of Unexposed Groundwater Volatilization Transfer Factors fer an On-Site Utility Worker
Risk Asgessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania

System Parameters Unexposed Groundwater - During Intrusive Activities
Yariable Value nits Description
Effective Diffusion Coefficients
ACad 025 cm/em® volumetzic air content in vadose zone soil; default
Por,y 044 cmfom’ total soil potosity in vadase zone; default
T 77 °F average system absolutc temperature; default
208 K
R 821E-05 atm-m’/mol-"K.  idea! pas constam; defanlt
(Endssion Flux. and Concentration in Trench Parameters
F 1 unitless fraction of floor through which contaminant can enter; default
Lgy 10 f depth to groundwater based on average depth to groundwater at the site
3048 com
ACH 2 Uhr air changes per hour
CF1 LOE-03 L/em’ converson factor
CF2 LOB+04 cmi/m® converson fastor
CE3 3600 _sec/hr converson factor
Trench Dimensions
L 8 f length; default assumption (VADEQ 2014)
244 m
W 6 ft width; professional judgment
183 m
D 6 & depth; besed on maximum excavation depth of receptor
183 m
1829 em
A 446 " area
v 516 m volume
W/D . 1.00  unitless
Voletilization Control 2 0 indicates no limits on volatilization
1 indicates volal occurs if Hen law const. > limit and mol wt. < limit
2 indicates volat. occurs if boiling point < limit
Henry's law limit 1.0B-05 atm-m*/mol
molecular weight limit 200 g/g-mol
boiling point limit 200 deg C

Note: VADEQ proundwater volatilization model [VADEQ 20143
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Table 9
Caleulation of Unexposed Groundwater Volatilization Transfer Factors for an On-Site Utility Worker
Risk Assessment Report
Former Top's Diner Property
Johnstown Chty, Pennsylvania

Chemical-Specific Variables

Chemical Properties Calculated Parameters
Distance Between
Mbolecalar Henry's Law Diffusivity Trench Bottom Area of Volume of Volatilization Volatilization
Weight Constant Boiling Point in Air and Groundwater Trench Trench Contral Factor
MW H BP Do L, A v vF
Chemical (&/mol) (atm-m*/mol) i) {c'is) {cm) (m") (m’) (L)
Volatile Organic Compounds
Benzene 78.1 5.65-03 81 9.0E-02 1.22F+02 4. 46E+00 8.{16B+00 1 8.37E-02
Toluene 92.1 6.6E-03 111 7.BE-02 1.22E+02 4, 46E+00 8.16E+00 1 8.71E-02
Ethylbenzene 106 7.9E-03 136 6.5E-02 1.22E+02 4.46E+00 8. 16E+00 1 9.10E-02
Xylenes, Total 106 5.2E-03 140 8.5E-02 1.22B+02 446E+H00 B.16E+00 1 7.39E-02
Cumete 120 1.2E-02 152 6,0B-02 1.22E+02 4 46E+00 3.16E+00 1 1.178-01
1,2 d-Trimethylbenzens 120 6.2E-D3 169 6.1F-02 1.22B+02 4 46E+D0 8,16E+00 1 6.34B-02
1,3,5-Trimethylbenzene 120 8.BE-D3 163 6.0E-02 1.22E+02 4.46B+00 8.16E+00 1 8.90E-02
Semivolatile Organic Compounds
Naphthalene 128 4.4E-04 218 6.1E-02 1.22E+02 4 46E+00 8.16E+00 0 -
Note: For the volatilization control column: " 1" means the constituent is a volatile and a "0" mcans the constituent is not a volatile based on the selected definition of a volatile on page 1 of this table.
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Table 10
Calculation of Unexposed Groundwater Volatilization Transfer Factors for an Off-Site Construction Worker (Central Ave. ROW)
Rizk Assessment Report
Former Top's Diner Property
Johustown City, Fennsylvania

System Parameters

Varizhle Value Unitg Description
Effective Diffusion Cogfficients
AC g 025 cm/em® volumetric air content i1 vadose zone soil; default
Por,, 044 cm/om’ total soil porosity in vadose zone; default
T 77 °F average system absolute temperature; default
208 K
R 8.21E-05 atm-m’/mol-"K___ideal gas constant: default
Emission Flux and Conceniration in Trench Parameters
F 1 unitless fraction of floor through which contaminant can enter; default
Lige 10 f depih; based on the average depth to groundwater at the site
3048 cm
ACH 27 lhr air changes per hour
CF1 1.0B-03 Liem® converson factor
CF2 LOB+H4  omfm? converson factor
CF3 3600  sec/hr converson factor
Trench Dimensions
L g ft length; default assumption {VADEQ 2014)
244 m
W 6 ft width; professional judgment
183 m
D 8 ft depth; based on the maximum excavation depth
24 m
2438 com
WD 0.75  onitlesy _

Note: VADEQ groundwaler volatilization model [VADEQ 2014]
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Table 10

Calculation of Unexposed Groundwater Volatilization Transfer Factors for an Off-Site Construction Worker (Central Ave. ROW)
Risl: Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania

Chemical-Specific Variables

Chemical Properties Caleulated Parameters

Distance Between
Henry's Law Diffusivity Trench Bottom Area of Yolume of Volatilization
Constant in Air and Groundwater Trench Trench Factor

H; D, Ly A Y VF
Chemical (atm-m*/mol) (crm’/s) {en) (m’) (m*) (L/m’)
Volatile Organic Compounds
Benzene 5.6E-03 9.0E-02 6.10E+01 4.46E+00 1.09E+01 9.30E-03
Toluene 6.6E-03 7.8E-02 6.10E+01 4. 46E+00 1.09E+01 9.67E-03
Ethylbenzene 7.9E-03 6.9E-02 6.10E+01 4.46E+00 1.09E+01 1.01E-02
Xylenss, Total 5.2E-03 3.5E-02 6.10E+01 4. 46E-+00 1.09E+01 8.22E-03
Comene 1.2E-02 6.0E-02 6.10E+01 4 46E+00 1.09E+01 1.30E-02
1,2 4-Trimethylbenzene 6.2E-03 6.1E-02 6.10E+01 4 46E+00 1,09E+01 7.05E-03
1,3,5-Trimethylbenzene 8.8E-03 6.0E-02 6.10E+01 4 46E+00 1.09E+01 9.92E-03
Semivolatile Organic Compounds
Naphthalene 4.4E-04 6.1E-02 6.10E+01 4 46E-+00 L.OSE+01 4.99E-04
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