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| ADDITIONAL INFORMAITON:

Addendum No. 02

This addendum is issued to modify the solicitation per the attached documentation and the following:
1. To correct the buyer contact error. The Buyer contact should be:

Beth A. Collins, Senior Buyer at 304-558-2157 email: beth.a.collins@wv.gov

The bid opening date will remain March 24, 2016 at 1:30 PM, EST.

No other changes.

Addendum No. 01
This addendum is issued to modify the solicitation per the attached documentation and the following:
1. To publish answers to vendor submitted questions.

The bid opening date will not change and will remains as March 24, 2016 at 1:30 PM, EST
No other changes.

CRFQ

THE WEST VIRGINIA STATE PURCHASING DIVIS|ON FOR THE AGENCY, THE WEST VIRGINIA DEPARTMENT OF ENVIRONMENTAL

PROTECTION, IS SOLICITING BIDS FOR AN OPEN END CONTRACT FOR ENVIRONMENTAL RISK ASSESSOR, PER THE ATTACHED
SPECIFICATIONS AND DOCUMENTATION.

INVOICE TG i SHIP TO
ENVIRONMENTAL PROTECTION ENVIRONMENTAL PROTECTION
OFFICE OF ENVIRONMENTAL REMEDIATION 601 57TH ST

601 57TH ST SE

CHARLESTON WvV25304 CHARLESTON WV 25304

us us

Line Comm Ln Desc Qty Unit Issue Unit Price Total Price
1 Risk or hazard assessment 700.00000 HOUR $75.00 $52,500.00
Comm Gode Manufacturer Specification Model #
77101501

Extended Description :
Environmental Risk Assessor

[SCHERULE OF EVENTS
Line Event Event Date
1 Tech Question Deadline at 5:00 PM, EST  2016-03-04

Page: 2
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ADDITIONAL TERMS AND CONDITIONS

See attached document(s) for additional Terms and Conditions




INSTRUCTIONS TO VENDORS SUBMITTING BIDS

1. REVIEW DOCUMENTS THOROUGHLY: 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.

2. MANDATORY TERMS: The Solicitation may contain mandatory provisions identified by
the use of the words “must,” “will,” and “shail.” 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 Sclicitation.

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

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

{ 1A MANDATORY 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 resuit 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.

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
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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 atrive 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 meeling
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. YENDOR 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: March 4, 2016 at 5:00 PM, EST

Submit Questions to: Beth A, Collins, Senior Buyer

2019 Washington Street, East

Charieston, WV 25305

Fax: (304) 558-4115 (Vendors should not use this fax number for bid submission)

Email: heth a.collins@wv.gov

5. VERBAL COMMUNICATION: Any verbal communication between the Vendor and any
State personnel 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 binding,
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6. BID SUBMISSION: All bids must be submitted electronically through wvOAS]IS 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 wvQASIS, hand delivery, delivery by courier, or facsimile.

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:

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 convenience copies of each to
the Purchasing Division at the address shown above. Submission of a response to a request for
proposal is not permitted in wvOASIS. Additionally, the Vendor should identify the bid type as
cither 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)
[7] Technical
[] Cost

7. BID OPENING: 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 wyOASIS (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 Opgning Date and Time: March 24, 2016 at 1:30 PM, EST

Bid Opening Location: Department of Administration, Purchasing Division
2019 Washington Street East
Charleston, WV 25305-0130
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8. ADDENDUM ACKNOWLEDGEMENT: 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, Faﬂure to type ot 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 Staie at its sole
discretion. Any Vendor bidding an alternate model or brand should clearly identlfy the alternate
iterns in its bid and should include manufacturer’s specifications, industry literature, and/or any
other refevant 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 CLARIFICATIONS: 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 exempt 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 $125 fee,
if applicable.

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

15, PREFERENCE: 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.
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16. SMALL, WOMEN-OWNED, OR MINORITY-OWNED 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 wvQASIS 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. NON-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 Direclor 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 whoie, or in part
in accordance with W. Va. Code of State Rules § 148-1-4.5. and § 148-1-6.4b.”

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
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include any “trade secrets” as defined by West Virginia Code § 47-22-1 et seq. All submissions
are subject to public disclosure without notice.
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GENERAL TERMS AND CONDITIONS:

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. DEFINITIONS: 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
included with this Solicitation/Contract.

2.1, “Agency” or “Ageneies” means the agency, board, commission, or other entity of the State
of West Virginia that is identificd 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 “Proposal” means the vendors submitted response to this solicitation.

2.3. “Contract” 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. “Director” 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. “Award Document” 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 “Vendors” 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.
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3. CONTRACT TERM; RENEWAL; EXTENSION: The term of this Contract shall be
determined in accordance with the category that has been identified as applicable to this
Contract below:

Term Contract

Initial Contract Term: This Contract becomes effective on

contract award and extends for a period of one (1) year(s).
Renewal Term: This Contract may be renewed upon the 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 request for renewai should be submitted to
the Purchasing Division thirty (30) days prior to the expiration date of the initial contract term or
apptopriate 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 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 cvent 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.

L] Fixed Period Cantract: 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 B months in total. Automatic renewal of this
Contract is prohibited.

'] One Time Parchase: The term of this Contraci 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.

[] Other: Sec attached.
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4. NOTICE TO PROCEED: Vendor shali begin performance of this Contract immediately
upon receiving notice to proceed unless otherwise instructed by the Agency. Unless otherwise
specified, the fully execuicd Award Document will be considered notice o 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 Coniract: 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 clearty 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 Attorney General’s office,

6. PRICING: The pricing set forth herein is firm for the life of the Contract, unless specified
elsewhere 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.

7. 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.

8, REQUIRED DOCUMENTS: All of the items checked below must be provided to the
Purchasing Division by the Vendor as specificd below.

[[] BID BOND: All Vendors shall furnish a 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.
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[JPERFORMANCE BOND: The apparent successful Vendor shall provide a performance
bond in the amount of . The performance bond must be received by the
Purchasing Division priot to Contract award. On construction contracts, the performance bond
must be 100% of the Contract value,

[] 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 lien 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 wiil only be allowed for projects under
$100,000. Personal or business checks are not acceptable.

[ 1 MAINTENANCE BOND: 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.

[JINSURANCE: 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.
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The apparent successful Vendor shall also furnish proof of ény additional insurance requirements
contained in the specifications prior to Contract award regardless of whether or not that
insurance requirement is listed above.

[JLICENSE(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 licenses, certifications, and/or permits prior to Contract
award, in a form acceptable to the Purchasing Division.

A
O
1
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.

9, WORKERS’ COMPENSATION 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.

10. LITIGATION BOND: 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 lowest
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 in its entirety,

11. 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.
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12. ACCEPTANCE: Vendor’s signhature on ifs bid, or on the certitication and signature page,
constitutes an offer to the State that cannot be unilaterally withdrawn, signifies that the product
ot 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.

13. 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,

14, PAYMENT: Payment in advance is prohibited under this Contract. Payment may only be
made after the delivery and acceptance of goods or services, The Vendor shall submit invoices,
in arrears.

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. CANCELLATION: The Purchasing Division Director reserves the right to cancel this
Contract immediately upon written notice to the vendor if the materials or workmanship supplied
do not conform to the specifications contained in the Contract, The Purchasing Division Director
may also cancel any purchase or Contract upon 30 days written notice to the Vendor in
accordance with West Virginia Code of State Rules §§ 148-1-6.1.e.

17. TIME: Time is of the essence with regard to all matters of time and performance in this
Contract,

18. 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
specification manuals, or any other source; verbal or written, which contradicts or violates the
West Virginia Constitution, West Virginia Code or West Virginia Code of State Rules is void
and of no effect.

19. 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.

20. PREVAILING WAGE: Vendor shall be responsible for ensuring compliance with
prevailing wage requirements and determining when prevailing wage requirernents are
applicable.

21. ARBITRATION: 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,
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22, MODIFICATIONS: 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 confracts that adds work or changes contract cost, and were not
included in the original contract, must be approved by the Purchasing Division and the Attorney
General’s Office {as to form) prior to the implementation of the change or commencement of
work affected by the change.

23, WAIVER: The failure of either party to insist upon a strict performance of any of the terms
or provision of this Contract, or to exercise any option, right, or remedy herein contained, shall
not be construed as a waiver 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 patty.

24, 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
forms, invoices, sales agreements, or maintenance agreements, and includes internet websites or
other electronic documents. Acceptance or use of Vendor’s forms does not constitute acceptance
of the terms and conditions contained thereon.

25. 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
agency or office that may be required to approve such assignments, Notwithstanding the
foregoing, Purchasing Division approval may or may not be required on certain agency delegated
or exempt purchases.

26. WARRANTY: The Vendor expressly warrants that the goods and/or services covered by
this Contract will: (a) conform fo 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.

27. STATE EMPLOYEES:; State employees are not permitted to utilize this Contract for
personal use and the Vendor is prohibited from permitting or facilitating the same.

28. BANKRUPTCY: In the event the Vendor files for bankruptcy protection, the State of West
Virginia may deem this Contract null and void, and terminate this Contract without notice.
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29. PRIVACY, SECURITY, AND CONFIDENTIALITY: The Vendor agrees that it will not
disclose to anyone, directly or indirectly, any such personally identifiable information or other
confidentisl information gained from the Agency, uriless 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
http://www.state.wv.us/admin/purchase/privacy/default. htmi.

30, 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.

31, LICENSING: In accordance with West Virginia Code of State Rules § 148-1-6.1.e, Vendor
must be licensed and in good standing in accordance with any and all state and local laws and
requirements by any state or 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 reléases 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.

32. ANTITRUST: In submitting a bid to, signing a contract with, or accepting a Award
Document from any agency of the State of West Virginia, the Vendor agrees to convey, sell,
assign, or transfer fo the State of West Virginia all rights, title, and interest in and to all causes of
action it may now or hereafter acquire under the antitrust laws of the United States and the State
of West Virginia for price fixing and/or unreasonable restraints of trade relating to the particular
commoditiés or services purchased or acquired by the State of West Virginia. Such assignment
shall be made and become effective at the time the purchasing agency tenders the initial payment
to Vendor.
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33. VENDOR 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 ali
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.

Vendor’s signature on its bid 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 thereto on
Vendor’s behalf; that he or she is authorized to bind the Vendor in a contractual relationship; and
that, to the best of his or her knowledge, the Vendor has properly registered with any State
agency that may require registration.

34, PURCHASING CARD ACCEPTANCK: 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
Parchasing Card for payment of ali orders under this Contract unless the box below is checked.

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

35. VENDOR RELATIONSHIP: 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
of this Solicitation and resulting contract. Neither the Vendor, nor any employees or
subcontractors of the Vendor, shall be deemed to be employees of the State for any purpose
whatsoever, Vendor shall be exclusively responsible for payment of employees and contractors
for all wages and salaries, taxes, withholding payments, penalties, fees, fringe benefits,
professional liability insurance premiums, contributions to insurance and pension, or other
deferred compensation plans, including but not limited to, Workers' Compensation and Social
Security obligations, licensing fees, etc. 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.
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36. INDEMNIFICATION: The Vendor agrees to indemnify, defend, and hold harmless the
State and the Agency, their officers, and employees from and against: (1) Any claims or losses
for services rendered by any subcontracter, 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 § SA-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.

38. ADDITIONAL AGENCY AND LLOCAL GOVERNMENT USE: This Contract may be
utilized by other agencies, spending units, and political subdivisions of the State of West
Virginia; county, municipal, and other Jocal 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, If 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 nof 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.

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

Such reports as the Agency and/for the Purchasing Division may request. Requested
reports may include, but are not limited to, guantities purchased, agencies utilizing the
contract, total contract expenditures by agency, ete.

[] Quarterly repotts detailing the total quantity of purchases in units and dollars, along
with a listing of purchases by agency. Quarterly reports should be delivered to the
Purchasing Division via email at purchasing.requisitions@wy.gov.

Revised 10/27/2015



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 to
sensitive or critical information to submit to a fingerprint-based state and federal background
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
permitted to be on the grounds or in the buildings of the Capitol complex or have access to
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 DOMESTIC STEEL PRODUCTS: Except when
authorized by the Director of the Purchasing Division pursuant to W. Va. Code § 5A-3-56, no
contractor may usc 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 pursnant 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 products rolled, formed, shaped, drawn, extruded, forged, cast,
fabricated or otherwise similarty processed, or processed by a combination of two or
more or such operations, from steel made by the open heath, basic oxygen, clectric
furnace, Bessemer or other steel making process. The Purchasing Division Director may,
in writing, authorize the use of foreign steel products if:
c. The cost for each contract item used does not exceed one tenth of one percent (.1%) of
the total contract cost or two thousand five hundred dollars ($2,500.00), whichever is
greater. For the purposes of this section, the cost is the value of the sieei product as

~ delivered to the project; or
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.
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43. PREFERENCE FOR USE OF 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 ot 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 item of machinery or equipment to be used at sites of public works, only
domestic aluminum, glass or steel products shall be supplicd unless the spending officer
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 ($50,000) or public works
contracts that require more than ten thousand pounds of steel 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 manufactured primarily of aluminum, glass
or steel, is part of a public works contract and has the sole purpose or of being a permanent part
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 steel 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.
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REQUEST FOR QUOTATION
Environmental 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 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.

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

22

23

24

2.5

2.6

2.7

2.8

31

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

“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.

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

“WVDEP” means the West Virginia Department of Environmental Protection.
“VRRP” means the Voluntary Remediation and Redevelopment program.

“OER” means the Office of Environmental Remediation.

“LRS” means Licensed Remediation Specialist.

Environmental 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 result in an adverse impact to the health of the receptor.

GENERAL REQUIREMENTS:

Contract Items and Mandatory Requirements: Vendor shall provide
Agency with the Contract Items listed below on an open-end and continuing
basis. Contract Items must meet or 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.
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3.1.1 Environmental Risk Assessor:

3.1.1.1

3.1.1.2

Background: 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.

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.

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

Provided there is no conflict of interest in review of a
specific project, the Work Directive shall be awarded in
the following manner:

3.1.1.2.1 The Work Directive award will go to the
first lowest successful vendor.
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3.1.1.2.2 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.

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

3.i.i.2.4 The vendor’s submitted work plan and cost
estimate, containing the quantity estimates,
shall be in accordance with the unit 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.

3.1.1.2.5 The vendor shall not begin work until a
signed Notice to Proceed has been issued by
the WVDEP,

3.1.1.3 Environmental Risk Assessor Information :

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

The Environmental Risk Assessor must possess the
following qualifications:

® A doctoral degree in a relevant field of study from an
accredited university and a minimum of three years of
relevant professional experience; or

® Or a Master’s of Science degree in a relevant field of
study from an accredited universiiy and a minimum of
five years of relevant professional experience.

® 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.



REQUEST FOR QUOTATION
Environmental Risk Assessor

3.1.14

3.1.1.5

Vendors must submit a current resume of pertinent
education and work experience of the qualified
individual, including proof of educational qualifications.
Failure to submit this required information within 48
hours upon request will result in rejection of the bid. A
resume showing work experience and education and a
copy of a diploma shall satisfy this submittal requirement.
Official transcripts are not required. An example risk
assessment report or a risk assessment review prepared
by the vendor demonstration evidence of relevant
professional experience must also be provided.
Submission of the sample document(s) may be in
electronic format.

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

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 to 5:00PM upon written request
by the Agency within 10 calendar days after receipt of the
request.

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

The Vendor agrees to maintain confidentjality and
security of the data made available and shall indemnify
and hold harmless the State and Agency against any and
all claims brought by any party attributed to actions of
breach of confidentiality by the Vendor, subcontractors,
or individuals permitted access by the Vendor.
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3.1.1.6  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
to be within the scope of work for this contract and thus
billed at the same hourly rate as the rest of the items in
this contract.

4. CONTRACT AWARD:

4.1 Contract Award: The Contract is intended to provide Agencies with a purchase
price on all Contract Items. The Contract will be awarded to two (2) vendors.
Vendors must provide resumes for verification of qualifications with their bid.
Selection is based on rank order. However, if the vendor has a conflict of interest
on the job, the next vendor will be selected to avoid the conflict of interest.

4.2 Pricing Pages: Vendor should complete the Pricing Pages by bidding on the price
per hour. 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 Contract of any
individual item is guaranteed of implied.

Vendor should electronically inter 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.

5 Ordering Procedure:

5.1 Ordering: Vendor shall accept orders through wvOASIS, regular mail, facsimile,
e-mail, or any other written form of communication. Vendor may, but is not
required to, accept on-line orders through a secure internet ordering portal/website.
If Vendor has the ability to accept on-line orders, it should include in its response a
brief description of how Agencies may utilize the on-line ordering system. Vendor
shall ensure that its on-line ordering system is properly secured prior to processing
Agency orders on-line.

5.2 Payment: Vendor shall accept payment in accordance with the payment procedures
of the State of West Virginia.
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5.2.1 Invoice: A flat rate per hour will be the total charge to the state
and will cover the full cost of all work hours including iabor,
travel and materials. The vendor will be contacted to provide
Risk Assessor services on an “as needed” basis only. The vendor
will invoice WVDEP on a monthly basis. All invoices must be
accompanied by a sworn statement detailing actual hours
worked.

6. DELIVERY AND RETURN:

6.1

6.2

6.3

6.4

Delivery Time: Vendor shall deliver standard orders within 1 working day after
orders are reccived. Vendor shall deliver emergency orders within 4 hours after
orders are received. Vendor shall ship all orders in accordance with the above
schedule and shall not hold orders until a minimum delivery quantity is met.

Late Delivery: The Agency placing the order under this Contract must be notified
in writing if orders will be delayed for any reason. Any delay in delivery that could
cause harm to an Agency will be grounds for cancellation of the delayed order,
and/or obtaining the items ordered from a third party.

Any Agency seeking to obtain items from a third party under this provision must
first obtain approval of the Purchasing Division.

Delivery Payment/Risk of Loss: Standard order delivery shall be F.O.B.
destination to the Agency’s location. Vendor shall include the cost of standard
order delivery charges in its bid pricing/discount and is not permitted to charge the
Agency separately for such delivery. The Agency will pay delivery charges on all
emergency orders provided that Vendor invoices those delivery costs as a separate
charge with the original freight bill attached to the invoice.

Return of Unacceptable Items: If the Agency deems the Contract Items to be
unacceptable, the Contract Items shall be returned to Vendor at Vendor’s expense
and with no restocking charge. Vendor shall either make arrangements for the
return within five (5) days of being notified that items are unacceptable, or permit
the Agency to arrange for the return and reimburse Agency for delivery expenses.
If the original packaging cannot be utilized for the return, Vendor will supply the
Agency with appropriate return packaging upon request. All returns of
unacceptable items shall be F.O.B. the Agency’s location. The returned product
shall either be replaced, or the Agency shall receive a full credit or refund for the
purchase price, at the Agency’s discretion,
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6.5 Return Due to Agency Error: Items ordered in error by the Agency will be
returned for credit within 30 days of receipt, F.O.B. Vendor’s location. Vendor
shall not charge a restocking fee if returned products are in a resalable condition.
Items shall be deemed to be in a resalable condition if they are unused and in the
original packaging. Any restocking fee for items not in a resalable condition shall
be the lower of the Vendor’s customary restocking fee or 5% of the total invoiced
value of the returned items.

7. VENDOR DEFAULT:

7.1 The following shall be considered a vendor default under this Contract.

7.1.1

7.1.2

7.1.3

7.14

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

Failure to comply with other specifications and requirements contained
herein.

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

Failure to remedy deficient performance upon request.

7.2 The following remedies shall be available to Agency upon default.

7.2.1

722

723

Immediate cancellation of the Contract.

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

Any other remedies available in law or equity.

8. MISCELLANEOUS:

8.1 No Substitutions: Vendor shall supply only Contract ltems submitied in response
to the Solicitation unless a contract modification is approved in accordance with the
provisions contained in this Contract.

8.2

Vendor Supply: Vendor must carry sufficient inventory of the Contract Items
being offered to fulfill its obligations under this Contract. By signing its bid,
Vendor certifies that it can supply the Contract Items contained in its bid response.
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8.3

8.4

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 shall 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.

Coniract Manager: 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
her contact information below.

Contract Manager: _Vickie L. Mahfood
Telephone Number:  412-889-1221

Fax Number: 724-260-5226

Email Address:  vmahfood@themahfoodgroup.com




CERTIFICATIONAND SIGNATURE PAGE

By signing below, or submitting documentation through wvOASIS, I certify that I have reviewed
this Solicitation in its entirety; that | understand the requirements, terms and conditions, and
other information contained herein; that this bid, offer or proposal constitutes an offer to the
State that cannot be unilaterally 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 I am submitting this bid, offer or proposal for
review and consideration; that I am authorized by the vendor to execute and submit this bid,
offer, or proposal, or any documents related thereto on vendor’s behalf; that { 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.

The Mahfood Group LLC

O an L
(G\ \I‘J Y) i |
’ | / )77/ Vickie L. Mahfood, President

(Authorized Signatiffe) (Representative Name, Title)

412-889-1221 724-260-5226 03/08/2016
{(Phone Number) (Fax Number) (Date)

Revised 10/27/2015



ADDENDUM ACKNOWLEDGEMENT FORM
SOLICITATIONNO.: L RFR u%1D DEP 1boopogpy T

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: 1 hcreby 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)

Wdendum No. 1 [[] Addendum No, 6
[LYAddendum No. 2 [ Addendum No. 7
[1 Addendum No. 3 [ Addendum No. 8
[ Addendum No. 4 [ ] Addendum No. 9
[T Addendum No. 5 [[] Addendum No. 10

I understand that failure to confirm the receipt of addenda may be cause for rejection of this bid.
I further understand that any verbal representation made or assumed to be made during any oral
discussion held between Vendot’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 Mahfood Group LLC

mn, @Nwzgﬁﬁi-

Authorized Signature

03/08/2016
Date

NOTE: This addendum acknowledgement should be submitted with the bid to expedite
document processing.

Revised 10/27/2015



SOLICITATION NUMBER : CRFQ DEP1600000047
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
[y'] Attachment of vendor questions and responses
[y | Attachment of pre-bid sign-in sheet
[ | Correction of error

[ ] Other

Description of Modification to Solicitation:
This addendum Is issued to madify the solicitation per the attached documentation and the following:

1. To publish answers to vendor submitted gquestions.
The bid opening date will not change and will remains as March 24, 2016 at 1:30 PM, EST

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:

1. 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 inciuded 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



CRFQ DEP16*047
Addendum 1

1. Q. It appears that all qualified vendors who submit bids would be awarded contracts,
then work orders would be offered to lowest bidder. Consequently, the bid price seems
critical, If this RFP is a re-bid of an existing contract, are you able to tell me the range of
bid prices offered by current contract holders?

A. Only two (2) vendors will be awarded the contract. This is to aliow an alternative
vendor in cases of conflict of interest. The prices ranged from $69.00 to $75.00 in the
previous contracts.



Rev. 04/14 State of West Virginia
VENDOR PREFERENCE CERTIFICATE

Certification and application* is hereby made for Preference in accordance with West Virginia Code, §5A-3-37. {Does not apply to
construction contracis). West Virginia Code, §5A-3-37, provides an opportunity for qualifying vendors to request (at the time of bid)
preference for their residency status. Such preference is an evaluation method only and will be applied only fo the cost bid in
accordance with the West Virginia Code. This ceriificate for application is to be used to request such preference. The Purchasing
Division will make the determination of the Vendor Preferencs, if applicable.

1. 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 headquarters or principal place of
business continuously in West Virginia for four (4) years immediately preceding the date of this certification; or 80% of the
ownership interest of Bidder is held by ancther individual, partnership, association or corporation resident vendor who has
maintained its headquarters or principal place of business continuously in West Virginia for four (4) years immediately
preceding the date of this certification; or,

Bidder is 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)
years immediately preceding the date of this ceriification; or,

2. Application is made for 2.5% vendor preference for the reason checked:
Bidder is 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,

3. Application is made for 2.5% vendor preference for the reason checked:
Bidder is a nonresident vendor employing a minimum of one hundred state residents or is a nonresident vendor with an
affiliate or subsidiary which maintains its headquarters or principal place of business within West Virginia employing a
minimum of one hundred state residents who certifies that, during the life of the contract, on average at least 75% of the
employees or Bidder's affiliate’s or subsidiary’s employees are residents of West Virginia who have resided in the state

continuggsly tely di begissiog of {aebid;
4, Applicgi SO ecked;
Bidder rjecig:iiR ubdivigions ( } ilsiony1 i ove; or,

5. Application is made for 3.5% vendor preference who is a veteran for the reason checked:

Bidder is an individual resident vendor who 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; or,

6. Application is made for 3.5% vendor preference who is a veteran for the reason checked:

Bidder is a resident vendor who is a veteran of the United States armed forces, the reserves or the National 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 continucusly for the two immediately preceding years.

7. Application is made for preference as a non-resident smail, women- and minority-owned business, in accor-
dance with West Virginia Code §5A-3-59 and West Virginia Code of State Rules.
Bidder has been or expects to 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) reject the bid; or {b) assess a penalty
against such Bidder in an amount not to exceed 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.

By submission of this certificate, Bidder agrees to disclose any reasonably requested information to the Purchasing Division and
authorizes the Depariment of Revenue to disclose to the Director of Purchasing appropriate information verifying that Bidder has paid
the required business taxes, provided that such information does not contain the amounts of taxes paid nor any other information
deemed by the Tax Commissioner to be confidential.

Under penalty of law for false swearing (West Virginia Code, §61-5-3), Bidder hereby certifies that this certificate is true
and accurate in all respects; and that if a contract is issued to Bidder and if anything contained within this certificate
changes during the term of the contract, Bidder will notify the Purchasing Division in writing immediately.

Bidder: Signed:

Date: Title:




RFQ No. DEP1600000047

STATE OF WEST VIRGINIA
Purchasing Division

PURCHASING AFFIDAVIT

MANDATE: Under W. Va. Code §5A-3-10a, no coniract or renewal of any contract may be awarded by the state or any
of its poiitical subdivisions to any vendor or prospective vendar when the vendor or prospective vendor or a related party
to the vendor or prospective vendor is a debtor and: {1} the debt owed is an amount greater than one thousand dollars in
the aggregate; or (2) the debtor is in empicyer default.

EXCEPTION: The prohizition listed above does not apply where a vendor has contested any tax administered pursuant to
chapter eleven of the W. Va. Code, workers’ compensalion premium, permit fee or environmental fee or assessment and
the matter has not become final or whzre the vendor has entered into a payment plan or agreement and the vendor is not
in default of any of the provisions of such plan or agreement.

DEFINITIONS:

“Dabt” means any assessment, prerium, penaily, fing, tax or other amount of money owed to the state or any of iis
political subdivisions because of a judgment, fing, permit viowatien, license assessment, defauted workers'
compensation premium, penalty or other assessment presently deinguent or due and required to be paid to the state
or any of its political subdivisions, including any interest or additional penalties accrued thereon.

“Employer default” means having an outstand'ng balance or liability 1o the old fund or to the urnsured empioyers'
fund or being I policy default, as defined in W. Va. Code § 23-2¢-2, failure {o maintain mandatory workers'
compensation coverage, or faiture 1o fully meet ils obiigatiors as a workers' compensation self-insured employer. An
empioyer is not in employer default if it has entered inlo & repayment agreement with the irsurance Commissiorer
and remains in compliance with the cbligaf’ons under the repayment agreement.

“Related party” means a party, whether an individual, corporation, partnership, assaciation, limited liability company
or any other form or business association or other entity whatsoever, related to any vendor by blood, marriage,
ownership or contract through which the party has a relationship of ownership or other interest with the vendor so that
the party will actually or by effect receive or control a 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.

AFFIRMATION: By signing this form, the vendor's authorized signer affirms and achnowledges under penalty of
law for false swearing {W. Va. Code §61-5-3) that neither vendor nor any related party owe a debt as defined
above and that neither vendor nor any related party are in employer default as defined above, unless the debt or
employer default is permitted under the exception above.

WITNESS THE FOLLOWING SIGNATURE:

Vendor's Name: /r NE ‘ 1: QT‘QH.,P,, LL.C,

Authorized Signature:

State of El Orida
County of g\..lm—l&f" , to-wit: |
Taken, subscribed, and sworn to before me thisZ_ day of W\G 4 CJ’\ . ZG_LL_Q

My Commissicn expires ’2- ’9—3 ’ZD\O\ L 20
AFFIX SEAL HERE NOTARY PUBLIC % C é_\

Purchasing Affidavit (Revised G7/01,2012}

Date: 3"2" Hz)

TAMMY C CARVER |
MY COMMISSION ¥ FF203479
g3 EXPIRES February 25, 2019
Ledel) 39800 FlonddNotaySarvice oo l
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Sr. Risk Assessment Specialist / Sr. Program Manager

EDUCATION M.S. Health Aspects of Water Quality (1987)-University of Pittsburgh
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 Air 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 80 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 alternative
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 health 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 ecological risk assessments
Assist and coordinate development of technical topics for use in the review of quantitative risk
assessments under the program
o Interact with both WWDEP project managers and risk assessors to assist in project coordination
including scope of work development and review for the site 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 consulting firm submitting the risk assessment report to expedite and stream line
technical responses
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Sr. Risk Assessment Specialist / Sr. Program Manager

Mr. Mahfood has also conducted Phase | Environmental Site Assessments, Interim Remedial Measures, and
Phase Il Field Investigations at former manufactured gas plant (MGP) facilities. 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/lcommercial 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.

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 biclogical 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 altermnative
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 material.

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 plant 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 chilorinated 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. Respaonsibilities include
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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.

s 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 faciliies 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 activities 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.

*  Mr. 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.

= 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, a 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 industrial 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 shaliow 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 residual risk assessment (RRA). Mr. Mahfood worked closely with the WWDEP 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. Mahfood is currently program manager for a muilti-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
included 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 types of generic documents.

As an important element of the multi-site program, Mr. Mahfood participates in program meetings 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 become 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 basal confining unit was performed in order to determine the potential for coal tar
migration. This activity enabied the placement of a product recovery system in an area where coal tar
accumulation was most prominent. In 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 also 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.g. parking lot). Based on the risk assessment findings, it
was determined that an engineered control along with deed restrictions 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 results 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 activities 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 o 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.

e 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 models were
developed to account for the distinct differences in current and potential future site use. The resuits 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 levels and no remedial
altemnative 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 expostre scenarios which will limit removal of historic MGP materials fo
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 model and the development of realistic potential
exposure input parameters based on the future use, especially when considering potential exposure
pathways such as vapor intrusion.

¢ 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.

*  Mr. Mahfood has been involved 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.

*  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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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 risk 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 potential 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 activities 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
conhstituents.

Mr. Mahfood has developed quality control procedures, including routine quality control charts along with
a complete statistical analysis to menitor and review test results on a daily basis. He has aiso 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. Evaluafing Natural Aftenuation of Dissolved Coal
Gasification Derivatives in Shalfow Unconfined Aquifers. Presented at the IGT Twelfth International

Sympaosium on Environmental 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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Hayes, Heidi, J.J. Mahfood, B. Shamery. Comparison of EPA Compendium Methods TO-15 and TO-17 for the
Measurement of Naphthalene in Soil Gas. Presented at Business of Brownfields Conference, April 17-18,
2008. '

Hoff, Richard F., John J. Mahfood, Amanda L. McGuinness. Sustainable Benefits of Urban Farming as a
Potential Brownfields Remedy. Business of Brownfields Conference, Pittsburgh, PA. April 2010.

Hoff, Richard F., Tammi Halapin, John J. Mahfood. Effects of Changing Regulatory Paradigms on Brownfield
Viability and Sustainability. Business of Brownfields Conference, Pittsburgh, PA. April 2009.

Hoff, Richard F., Tammi Halapin, John J. Mahfood. Practical Considerations in Sustainability. Business of
Brownfields Conference, Pittsburgh, PA. April 2009,

Kotun, RJ., and J.J. Mahfood, 1994. Deriving a Practical and Cost-Effective Soil Remedial Goal for
Carcinogenic PAHs. Presented at Superfund 1994, December 1994.

Kupchella, L., A. Syty, and J.J. Mahfood, 1983. Improved Apparatus for Rapid Mercury Determination by Cold
Vapar Atomic Absorption Spectroscopy. Journal of the Association of Official Analytical Chemists, September
1983, Volume 66, pp. 1117-1120.

Mahfood, J.J., Andrew Swales, 2011. Karst Geclogy, Vapor Intrusion and Human Health Risk Assessment —
Fundamental Issues to Consider. Growing Communities on Karst 2011 and the Great Valley Water Resources
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LISA M. POPPELREITER
Environmental Scientist/Risk Assessor

B.S. Environmental Science (2009) - Summa Cum Laude

California University of Pennsylvania

Statistical Evaluation of Analytical Data

] g J i
W&s'group
EDUCATION
TRAINING HAZWOPER
ASTM E1527 Phase | Training
FIELDS OF SPECIALIZATION Public Health Assessments
Data Management
Site Assessments
EXPERIENCE SUMMARY

Ms. Poppeireiter has over four years of environmentat 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 Land 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, chlorinated sites with
no comments from the PADEP. Her experience also extends beyond the baseline risk assessment, assisting
with remedial action objectives, post-remedial care plans, and environmental covenants.

SELECTED WORK/PROJECT EXPERIENCE

Ms. Poppelreiter has sufficient experience in
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
Plans, and Residual Risk Assessments for several
manufactured gas plant (MGP) sites. In addition,
she has completed the 40-hr online HAZWOPER
training and a ftraining course for ASTM E1527
Phase | ESA. Ms. Poppelreiter is proficient in
Microsoft Word, Excel, Powerpoint, and Publisher.

Ms. Poppelreiter has faken 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
utilizing ProUCL, a comprehensive statistical

software package, in order to perform statistical
analyses of analytical data to develop exposure
point concentrations. She has performed numerous
risk calculations and has written supporting 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 model 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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LISA M. POPPELREITER
Environmental Scientist/Risk Assessor

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
model as well as to create schedule flow charis.

Ms. Poppelreiter has assisted in a residual risk
assessment for a former MGP site. A residual risk
assessment was conducted tn order to derive
remedial goals that would reduce the overall hazard
index and cancer risk to 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
National 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
anaiyzed, 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 construction worker/utility
worker scenario. This included site-specific
modifications to existing trench air models (e.g.
VADEQ model) based onh USEPA Region 38
documents. Modifications to the french dimensions
and air exchange rate play a significant role in
estimating trench air concentrations. This
evaluation aiso included utilization of soil gas data
and utilization of direct air measurements collected
within a trench via Summa canisters. Alternative
methods based on Andelman studies were also
considered during this evaluation.

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

Ms. Poppeireiter has experience training entry level
employees on the risk assessment process,
including foliowing 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 outreached 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 french model and
exploring site-specific alternatives.

Ms. Poppelreiter has experience preparing
environmental covenants {ECs) for a property based
on the institutional and/or 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 Medel for Construction/Utility Worker
Exposure Pathway Risk Assessment. Presented at the 2015 Pennsyivania Brownfields Conference. Co-
authored by John J. Mahfood and Chad Hunter.
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Lauren K. Tibbens
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,
guantitative 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
Residuat Risk Assessments for multiple sites.

Ms. Tibbens has  experience  preparing
environmental covenants (ECs) for several
properties based on the institutional and/or

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 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-ine search tools such as
the Pennsylvania Natural Diversity Inventory (PNDI)
ehvironmental review tool. She is competent in
utilizing ProUCL, a comprehensive statistical
software package, in order to perform statistical
ahalyses 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 comparison 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 Johhson 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 maodel.

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 utiizes 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
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1

R W1

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® (TMG) 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 guidance [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 dug to
historical releases at the site. The RAR is organized into ten sections including this
section (the Introduction). The subsequent sections include:

e 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 canceptual 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 concentrations (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
€Xposure 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.

—
P.JOSEMH LELSAN, TNC.
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2

2.1

Site Background and Setting

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 currently 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
formetly 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 (fi-bgs). Several underground utility lines are located adjacent to
the site. These include a sanitary sewer line (approximately 4.5 to 8 fi-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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2.2

23

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,

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 [I.ehman 2014].

Site Investigations

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

* Phase I and Phase IT 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.

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

Based on a Phase [ 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 Il 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 yield exceedances of the SHSs for soil.

2.3.3 Remedial Investigation {Lehman}

P. Joseph Lehman, Inc., Consulting Engineers (I.ehman) 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 ft-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 monitering 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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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 soil 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.

2.4 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 (GJWA). The main source of water is the North Fork Reservoir which is
located approximately five miles to the east/southeast of the site. DBased 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.

However, 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) to 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 soil gas (Table 3-4) and comparisons of the data to applicable screening
values in order to identify constituents of concern (COCs) for the site.

3.1 Analytical Data
Seil

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 seil RSLs and soil
screening levels (SSLs) protective of groundwater. Table 3-1 presents the soil analytical
data along with a comparison to USEPA industrial 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 fi-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
southern portion of the site; which is considered unavailable for direct contact for on-site
receptors.

The soil sample analytical results are subdivided by depth range based on site conditions,
such as depth to groundwater and depth of utility lines, to support risk evaluations. Soil
present from 3 ft-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 fi-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 fuiure 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 southwestern property boundary. Nomne of the site-rclated 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/ROWSs are located either adjacent to the site or downgradient of the on-site
groundwater flow. These off-site properties/ROWSs 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 offsite
receptors at the Sheetz store.

* 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 off-site
receptors at the Rite Aid. There were no site-related constituents detected in
groundwater samples from MW-6 and MW-7.

* DuPont Street ROW 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 comcentrations. 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 northem
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 wvapor intrusion
groundwater screening criteria at the nmorthernmost edge of the DuPont Street
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.

®* Ceniral 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 ai 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

. i - @ ﬁAHFﬁOD
[T | Page 16 gro p

G:\Projects\5 7005787 Sheetz Johnstown 21 Central Ave\Risk Assessmenti\Sheeiz 21 RA Text 082515 _Final.doc




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

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):

o 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 identified in subsurface soil (3-6 fi-
bgs) and nine COCs were identified in subsurface soil (3-10 ft-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):

e 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 constituents 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,

e  Groundwater: Direct contact groundwater COCs were selected for the off-site
properties/ROWSs 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.

o 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
(ie. 1,3,5-TMB, 1,24-TMB, ethylbenzene, toluene, total xylenes, and
curaene) were modeled to their respective USEPA tapwater RSLs. The
tapwater RSLs for benzene and naphthalene are 0.45 microgram per liter
(pg/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 pg/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 RSLs/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 to 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.

o The Former CoGo’s Station — According to the QD modeling, the
predicted constituent concentrations in groundwater at the northernmost
edge of the Central Avenue/DuPoni 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.

o0 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

ESmEsa| @MAHFOOD

:JUS 'e-"u: Lmﬁ.\:l,]m‘_ Paga 19 groug

G\Projects\57x00\5787 Sheetz Johnstown 21 Central Ave\Risk Assessmenf\Sheetz 21 RA Text 082515_Final.doc



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

contact COCs for off-site receptors at the Central Avenue ROW. As
shown in Table 3-6, cight COCs were identified in the overburden
groundwater at the Central Avenue ROW.

Vapor Intrusion COC

Vapor inirusion 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):

P.JOSEFH LEyiMay, INC.

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
cornmercial VISL target groundwater concentrations were retained as vapor
intfrusion 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 & concentration below its residential VISL. Naphthalene was
not detected in any samples.  Although benzene, ethylbenzene, 1,2,4-
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
concern. 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 Co(Go’s station is required.

Off-Site Rite Aid (Non-Residential):

B

T.JOSEFH Lrifsta. r

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 Conceptual Site Model

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.

4.1 Geologic and Hydrogeologic Conceptual Site Model

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

4.1.1 Site Geclogy

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 ft-amsl,

According to the United States Geologic Service (USGS), the site is located on the
Allegheny Formation. The Allegheny Formation is described as containing cyelic
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 landscape 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 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). 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 I1.C.3 and I.C .4, and TV.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
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further evaluated in a site-specific risk assessment to determine whether site-specific
standard (SS5S) 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 medium); 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 retsined for receptor-specific evaluation
include:

Subsurface Soil

*  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,

* Leaching of constituents from subsurface soil to groundwater.

Groundwater

o Volatilization of constitnents from on-site groundwater to outdoor air:
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» 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;

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

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

e Volaiilization 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
water.

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 exposurc pathways have been
assessed.

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

e
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Current Land Use Scenario:

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

Future Land Use Scenario:

»  On-Site Construction Worker

e On-Site Utility Worker

e  Off-Site Construction Worker at the Central Avenue ROW
o Off-Site Utility Worker at the Central Avenue ROW

¢  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, current 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.

48§ HpQoD
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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.c. 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 volatile 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 GIWA. The source of water is
the North Fork Reservoir which is located five miles to the east/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-potable 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):

e 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 Worker

The on-site construction worker is an individual who would be involved in construction
and/or excavation activities 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 on-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 (o 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
ft-bgs);

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

e  Dermal contact with groundwater during intrusive activities.

The rationale for retaining or not retaining each specific exposure pathway for the future
on-site 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 utitity worker:

# Incidental ingestion of and dermal contact with subsurface soil, 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 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 at the site is approximately 10 feet. There is a 36
underground water line beneath Central Avenue at approximately 14 ft-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 {i-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, potential exposures to constituents in
subsurface soil and unexposed groundwater are possible for this receptor.

Any subsurface soil samples collected to a depth of 8 ft-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 fi-bgs interval along the northwestermn
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 potentialty 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 ft-bgs);
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¢ Inhalation of volatiles released from subsurface soil (maximum depth of 10 fi-bgs);
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
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 repairing 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 fi-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 fi-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 9-107), 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 at 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 to trench air during
intrusive activities; and,

e 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 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 fi-bgs. Based on the work activitics of the off-site construction worker and the
presence of underground utility lines at DuPont Street (epproximately 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 conmstituents 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 offsite
construction workers in the DuPont Street 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
pEsTEs @ MAHFGOD
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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 f-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 Avenne 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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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.

423 Summary of Incomplete Pathways via Institutional Controls

Based on the receptor and exposure pathway analysis 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

* 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.

4.3 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(a)]: 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 fo 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:

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

¢ 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

e 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 Attachment 2.
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Step B:

Under Step 1 of the initial screening process, several site-specific conditions were

evaluated to assess the potential for adverse effects.

Tt
P JOSERH LLHMAN, 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. Overburden 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 1,2,4-
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 ali 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 constituenis 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 Concentrations 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 20131:

¢ 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 normal 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 normal distribution, gamma distribution or lognormal distribution, it was
classified as nonparametric (i.e. not following any particular distribution).

Manroop
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* Depending on the distribution that a constituent was determined to follow, a 95
percent or higher upper confidence level (95%UCL) of the mean concentraiion was
calculated using ProUCL.

* The source concentrations were determined to be the lesser of the recommended
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 ft-bgs to 10 ft-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 ft-bgs
to 10 ft-bgs at 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 to 8 fi-bgs at the northwestern property boundary were
grouped together for evaluation 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 advcrse 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 concentrations. 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 atr. Thus, the overburden groundwater data
are used for the evaluation of groundwater exposure to on-site irespassers, 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 on-site receptors, the 3 to 10 fi-bgs soil interval was utilized for the incidental
ingestion, dermal contact, and inhalation of volatiles and particulates exposure pathways
for the on-site construction worker. A subset of subsurface soil at depths from 3 to 6 fi-
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 ft-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 ft-bgs. The trespasser also
may be exposed to volatile COCs in unexposed subsurface soil. The 3 to 10 fi-bgs soil
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interval was ufilized for the inhalation of volatiles exposure pathways for the on-site
trespasser.

For the off-site construction worker at the Central Avenue ROW, the 4 to 8§ ft-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 ft-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 fiture
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 emitted 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 table). 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
feet) 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 utility 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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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.

5.2 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 1x107°
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
caleulations 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 humans. The reference doses (RfDs) and reference
concentrations (RfCs) are the toxicity values used to evaluate noncancer (e.g., systemic)
health hazards in humans.

CSFs and TURs 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 (htlp:f/www.depreportingservices.state.pa.us/ReportServer/Pages/ReportViewer
.aspx?/CPP/Toxicity) and verified following the USEPA’s hierarchy:

* Tier I Integrated Risk Information System (IRIS), available through the USEPA
website (http://www.epa.gov/IRIS/).

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

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

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

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

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

RiDs 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
1s 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. Otherwise 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 20041, 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 [URs) and Table 6-6 (chronic
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6.3

6.4

RfDs and RfCs).

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.

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 (¢star), then the
permeability constant is calculated using the equation:
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6*Tau—ev* ET
i4

2*FA*KP*\/
ET

PC=

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

A\
FA=K = ET +2*Tay —ev+* %1+3B+iB ]
P |1+B (1+B) )
PC =
ET
where:
rPC = permeability constant (cm/hr)
F4 =  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 =  lag time per event (hr/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
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where:
K, = dermal permeability coefficient of constituent in water (cm/hr)
Koy =  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(0.0055*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:

S

B = F *
EAREY
where:
B = dimensionless ratio of the permeability coefficient of a constituent
through the stratum corneum relative to its permeability coefficient
S\ 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 fstar can be

calculated using the equation:
tstar =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 £star can be calculated
using the equation:

tstar =6*Tau—ev*(b-\fb2 —cz)

where:
2
po2t+B)
T
. 1+3B8+38%
3=(1+ B)
B e b $1AHFOOD
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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 F4 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.

tha
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7 intake and Exposure Concentration Equations and Assumptions

71

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:

e 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

3

utility worker at the Central Avenue ROW during intrusive activities.

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

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

» 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:

S oY i'l:h MAHFOOD
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Ting—s =C8ge *TF, * AAF, _ *IF,,
where:
Tings = intake from incidental ingestion of soil (mg/kg-day)
CSere = constituent source concentration in soil (mg/kg)
TF, = ftransfer factor that translates the source concentration in soil to

an exposure point concentration in soil (unitless)
AAdFyg, =  absorption adjustment factor for ingestion of soil (mg/mg)
WFygs = intake factor for ingestion of soil (kg/kg-day)

A constituent exposure point concenfration in soil is calculated by multiplying a
constituent source concentration in soil (CS,.) by a transfer factor (TF;). Determination
of the constituent source concentrations is presented in Section 5 of this document for
each 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 (44F;,.) 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 (IFin,.)
accounts for all constituent-independent parameters and is estimated using the equation:

IR, *CF * FI * EF % ED
IF’in -5
€ BW = AT
EEEe AE 1A rTRO0D
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where:
IFing.s = intake factor for ingestion of soil (kg/kg-day)
IR s incidental soil ingestion rate (mg-soil/day)
CF = conversion factor (1x10" kg/mg)
Fr =  fraction of daily incidental soil ingestion occurring on-site
(unitless)
EF =  exposure frequency (days/year)
ED = exposure duration (years)
BW =  body weight (kg)
AT = averaging time (days)

The ingestion rate ([Rj.s) is the amount of soil incidentally ingested per day or event,
and is receptor-specific. The fraction ingested (#Y) 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 (AT,) is 25,550
days (based on a lifetime of 70 years) and applies to all receptors [USEPA 1991]. The
averaging time for noncarcinogenic effects (AT, 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:

1 derm—s = S srC *TF, 5 * AAF, derm—s * IF derm—s

where:

s
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Lierm=s =  absorbed dose from dermal contact with soil (mg/kg-day)
CSere =  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 goms =  absorption adjustment factor for dermal contact with soil
(mg/mg)
IFgerme =  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 7F, for each constituent was conservatively
set to 1.0. The absorption adjustment factor (4AFzm.s) is constituent-specific and
accounts for the fraction of the constituent absorbed from soil through the skin. The
value of A4AFgerm.s for each constituent is presented in Table 6-7. As presented in Table
6~7, AAF jors 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 (IF dermos)
accounts for all constituent-independent parameters and is estimated using the equation;

SA* AF %« CF » FC * EF * ED
IF, derm—g =
BW = AT
where:
IFgerms =  intake factor for dermal contact with soil (kg/kg-day)
SA = exposed skin surface area (cmzlevent)

m ™ BAHFOOD
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AF = soil adherence factor (mg/cm®)
CF = conversion factor (1% 10° 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 {§4) 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 exposed. 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 (£D) and
body weight (BW) are receptor specific as defined in the intake assumptions for each
receptor. The averaging time (47) was discussed above in Section 7.1.1.

7.1.3 Dermal Contact with Groundwater

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

equation:
Lirm—w = CWopo *TE,, ¥ PC* [Py,
where:
Ldermw = absorbed dose from dermal contact with groundwater (mg/kg-day)
- @D reap
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CWqe = constituent source concentration in groundwater {mg/L)
Ir, = transfer factor that translates the source concentration to an exposure point

concentration in groundwater (unitless)

pPC = permeability constant (c/hr)

IF gorm™ 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 (CWj,.) 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 (IFim.y)
accounts for all constituent-independent parameters and is estimated using the equation:

= S4*ET ; H};sz : gD *CF
where:
IF jermw= intake factor for dermal contact with groundwater (L-hr/cm-kg-day)
S4 = exposed skin surface area (cm?)
ET = exposure time (hrs/day)
EF = exposure frequency (days/year)
Page 56 @%ﬁ?ﬁ
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ED = exposure duration (years)
CF = conversion factor (1.0x102 L/em?)
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 iniake
assumptions for each receptor. The averaging time (47) 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 bbdy 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 cutdoor air is applicable only to 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;

CA,* ET *EF * ED
AT

EC=

where:

A RER e Y
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EC

CA, =

ET =

EF =

ED =

AT

exposure cﬁncentration (pg/m®)
constituent concentration in air (pg/m”)
exposure time (hours/day)

exposure frequency (days/year)
exposure duration (years)

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 (4T) for
carcinogenic effects (47.) is 613,200 hours (based on a lifetime of 70 years) and applies
to all receptors [USEPA 2009a]. The averaging time for noncarcinogenic effects (AT,.)
is exposure based and is described under the intake assumptions for specific receptors.

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

where:

C4,=C,.* TF,

constituent concentration in air (ug/m?)

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

transfer factor that translates the source concentration in soil or
groundwater to an air concentration (kg/m’ or L/m’, respectively)

Determination of the constituent source concentrations (Cy,) is presented in Section 5 of

bt
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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 1x1071° kg/m3, which is the default
value presented in Section 250.307 of the regulations [PACODE 2011].

7.3 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 licu 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 2015¢].

Lead is identified as a direct contact COC in soil for on-site construction workers, on-site
utility workers, and off-site construction workers and utility workers 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 ft-
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 ft-bgs) and subsurface
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7.4

soil (4 to 10 fi-bgs) at the Central Avenue Strest ROW are 136 and 962 mg'kg,
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 result, 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 fi-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 (47,) and 52,560 hours for noncarcinogenic
effects (47T,) (ED x 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-site 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).
.| i a‘ﬁAHFOOD
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Based on these activities, it is assumed that the off-site construction worker at the Central
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 (£D) of one year to evaluate construction workers [[PCB
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 sct at 1.0
o l.-M.A.['[FO()D
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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 area for the face, forearms, and hands [USEPA 2002]. The
soil adherence factor (4F) was set at 0.3 mg-soil/cm? 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 indirecily exposed to volatile constituents in
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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 (ET) 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 (FI)
was conservatively set at 1.0, which assumes that 100% of the receptors’ daily soil intake
ocecurs 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/cm?, which is the default value for commercial/industrial
exposure [USEPA 2002]. The fraction of the day in contact with soil (FC) for both
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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 offsite utility
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 exposure pathways. The averaging time for noncarcinogenic effects (47},.)
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

8.1

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.

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 1989]:

Risk = Intake* CSF

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

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

Risk = EC* IUR

where:

EC = exposure concentration (ug/m>)
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TUR = inhalation unit risk factor (pg/m’)"

Tor 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 1x10™). The
cumulative excess risk to exposed populations, including sensitive subgroups, may not be
greater than 1 in 10,000 (or 1x10™*) [PADEP 2002 and subsequent updates].

Potential noncarcinogenic effects are evaluated by calculating a hazard index (HI). Fora
singlc constituent and exposure route, a hazard quotient (HQ) for the incidental ingestion
and dermal contact exposure pathways is calculated using the equation [USEPA 1989]:

HQ= I’;’Jj‘;"
where:
Intake = intake or absorbed dose of a constituent (mg/kg-day)
RiD = 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]:

HO= Rff—fw
where:
EC = exposure concentration (ug/m’)
RfC = reference concentration (mg/m’)
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XL

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 utility 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 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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Uncertainty Analysis

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;

e Receptor and exposure routes;

*  Exposure parameters;

» Exposure point concentrations; and,

e 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 ldentification 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 1107, 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 ft-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 Strect 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.c. 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 concentrations 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 2 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 fi-bgs), off-
site subsurface soil (4-10 ft-bgs), and off-site groundwater at the Central Avenue ROW
since these media contained less than eight samples. The maximum conceniration
provides a highly biased representation of COC distribution, which often results in
overestimates of exposure, and therefore, overestimates of individnal and cumulative
tisk/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 ug/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
mode] 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-site 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[a]) requires
adequate protective systems (ie., sloping, benching, or trench shielding) 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 Iess 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 atmosphere may be overly conservative. Based on a study
conducted 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 parailel 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 results 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 are
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-
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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, but are not limited to, aduit body weight (from 70 kg to 80 kg), worker skin
surface area (3,300 to 3,470 cm?), worker soil adherence factor (from 0.2 to 0.12
mg/cm?), 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 [URs). 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 IURSs often involves linear extrapolation of effects at
high doses to potential effects at lower doses commonly seen in environmental exposure
settings. Currently, 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 R{D for 1,2,4-TMB, subchronic RfD for 1,3,5-TMB, and chronic RIC 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 clectronic
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-gite 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 RfDs 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 assessing 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 HIs 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 Sanborn 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:
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On-site adolescent trespasser (12 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 soil, and inhalation of particulates released from exposed subsurface
soil (maximum depth of 6 ft-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 trench 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
subsurface soil (maximum depth of 10 fi-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 fi-bgs), dermal contact with
groundwater, and inhalation of volatiles emitted from exposed groundwater to
trench air during intrusive activities.

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
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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 HIs for
all receptors are below the PADEP 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.

L = 2] franroon
P.JOSEPH LEHMAN, TNEC,

32U A o1 W Page 79 gI'OU.E
G\Projects\57:0:\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

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 foreseeabie site conditions at the time of this assessment.
This risk assessment is based only on the current site conditions from the historic on-siie
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) to 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.

Y i
P_JOSEDH LELIMAN, INC.
PRI )

Pk,

@ $LAHFOOD
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Risk Assessment Report
Former Top’s Diner Property
Johnstown City, Pennsylvania August 2015
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Table 3-1
Soil Analytical Pata Comparison te Direct Contact Sereening Values
Former Top's Diner Property
Johnstown City, Pennsylvania

. ! Sampl nmade || Satacatd Post-Mareh 2008 PA Short List of Petroleum Prodasts for Unleaded Gasoline - 3
Sample D | ample rmnle —.a nrated or ) S . . : . L : —
e R )| VestlSed [y e | Yoluam Eibyibensene |Xylenes (Tota))  WTBE | Cumene | Naphttulons | Adeb | A3E | {
USEPA Region 3 Industrial Soil RSL 5.1 4,700 25 280 210 990 17 24 1,200 500
USEPA Region 3 Risk-Based Soil SSL' | _0.00023 0.076 00017 | 0619 0.0032 0.074 0.00054 0.0021 Y TR I T
SB-1{8.5) | 67252012 ] 8.0 U 5.98 553 425 ST 182 Bl e 171 1 16.3 95.3 —wie | ] 84s
SB2(7) | 6252012 | 7.00 U <] v2z3 | <[ 0223 [ <] 0223 | <| 0446 - <) 02 t<] oen 0547 <] 0 s
SB3(7) | 6252012 ] 7.00 U <| 0245 1 <[ 0245 | <] 0245 [<| oa9 — | <] o025 [<| o2es 0261 <[ 0245 %9
SB4(6) | 67252012 | 6.00 T <| 0232 J<| 02| <] o022 [<| vaces - <[ 022 {<| o232 [<| oz <[ o012 | 127
SB35 (6.5 | /252012 | 6.50 U <| 0229 | <[ 0229 [ <] 0256 [=] odsz - <l o2 7<| 0229 [<| o220 {<| oazs 518
8B-6 (3.5) | 6252012 350 U < 0251 V<[ 0251 [ <| w251 | <| 0303 - <l oasi T<| a5t | <| o251 V<] ozl W6
SB7(7) | 6252012 | 7.00 G <] 025 l<| 02 [<| o025 T=[ oso1 - <[ 025 1< o5 [=< 025 | < 025 274
SB-8(3) | 672572012 | 3.00 u <] 0247 § <[ 0247 | <] 0247 | <| 049 - <[ 0247 y<| 0247 {<| o0za7 f<| ozar 30
SB-9 | 12726/2013] 610 ] <| 00015 §<]00037) <] 00037 j<| Goo7a | <|<00037| <| 0.0037 | <] 00037 <] 00037 (=] 00037 16
SB9 | 12262013 1415 S <] o004 §<fooo3sf<f 00035 | <[ 0007 | <] <0.0035| <] 00035 | <] 00035 |<| o005 § < 00033 245
SB-10 12/27/2013 o190 u < | 0.0014 E < | 0.0034 ; < 0.0034 < 0.0069 | < | <00034 | < | 0.0034 | < 0.0034 < 0.0034 < 0.0034 159
SB10 | 13272003 11-1 5 <] 00013 {<looos2)<| 00032 [ <| 00065 | <| <0032 ] <] o032 § <] o003z [ <] oomz < os05 179
SB1L_ | 12212013 9w ] < 00015 L<foooss[ <] 00638 f<| o0ot75 | <|<0.0038] < | 0.0038 | <| o008 | <| oo T<| oo 157
SB1L | 2272003 12419 s <] 00015 y<700038f<| 00038 |<| 00076 | <|<0.0038] <] vooss | <| vomss | <] ovoms | <] oous 109
Bz |ov| 7w ] <] 00015 | <] o0037] <1 00037 | <[ 00015 | <|<00037] <] 00037 | <| w07 | < o007 1= 0057 15
SB-12__|122772013] 6% U <| o0o1s § <] 00038 <] Doo3e | <[ o007 | <|<00038] <[ 00038 [ <] 603z [ <] ooese <1 oo 133
SB-13__|12;m7mo3] 78 U < oin {<] o8 <[ 0438 |<| o085 | <[ <0428 [ <] 0428 | < va2 V=] o5 <[ oa4zs 25.1
SB-13__|1272772013] ¢ U <1 00015 | <0003 | <] 00036 | <| 00073 | <|<00036] <] von3e | <] oome 1 <] o036 1= Tooose 13.6
SB-1a__ | 1272772013] 45" U 0.4 0% | <| 0769 178 | <] <0769 | <| 0.769 ) w908 | <| 069 %8
SB-14__| 272013 78 U <| 0293 { <] 0732 153 666 | <] <0732 236 123 4.19 a8 3.6
$B-15__|l2zi2013| 7% T <[ 0307 | <] 0766} 338 1 <|_ 155 | <] <0766 1.25 — 515 | <] o766 <] ves 354
SB-15__ | 1227/2013] 9-10 U <l o030t [<Toral <[ 0784 | <[ 151 | <] <0754 <] 0054 1< o954 < o752 <[ 6754 201
SB-16 | 127277013 7% U <] 0285 j<[om1i<| o7u [<]| 142 J<|<onil<lomn 1= oia 137 . 0.993 183
5B-16_|122772013] 910 U <] 00M3 § <1 00033) <T 700033 | <| 00065 | <|<0.0033] <] 00033 J<| 00033 | =] o005 Y= oo 152
SB17__1227013] 78 U =looois [ <looos7] <] ows7 | <[ 60074 | <]|<o0037] <] 00037 [ <] 00037 { <] eoosr T=T oomr 169

Notes;

1. Indicates the applicable USEPA Risk Based SSL for each constituent. Note that since no Risk Based SSL was gvailable for lead, the MCL Based SSL was utilized instead to screen the analytical data.
All results in milligraws per ilogram (mg/kg).

Brepth measured in feet below ground surface.

Bold values indicate an excecdance of the laboratory reporting limit,

Bold and shaded values indicats exceedance of the RSL andfor protection of groundwater SS1..

NS indicates No Standard.

"-" = Not Analyzed

MTBE = Methy| Tertiary Butyl Ether
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Table 3-2
Groundwater Analytical Data Comparison to Screening Values
Former Top's Diner Property
Iohnstown City, Pennsylvania

S ———

Post-March 2603 PA SLort List of Petroleum Products for Uaieaded Gasoline and Heed Motor Onlincluding Lead

Well D | Sample Date T o T S T : . — o £ ]:ead
. . ol o T y v 1 . 7 -~ .
Trimethylbenzene | ¥rimethrylverzens MMe Fofuene Ethylbeazene | Xy ienes {Total) [ § uméne : MTHE . _ ‘ﬂs.uphnhalene (@issolved) -
R ATH eglonTol apeeaten 12 15 045 110 15 19 45 14 0.17 15
RSLs
a-Residential ] ]
Noa-Residential Vapor 12 12 6.9 8,100 15 210 A " 2,000 20 Nav
Intrasion Sereening Levels i ]
ziz01a 420 948 137 129 1600 660 <[ T | <] 100 130 4 <] o004 !
e 9ARNE | < 1.00 < 109 <| 100 F<[ 1w [<} 100 [< 2.00 <| roo | < 0 | <] 1o -
- o014 | < 1.00 < .00 <| 100 5<] 100 |<} 100 i< 2.00 < 1w | <[ 1e0 <1 zoe 5
0TS 536 B0 | <[ 10 s<| 100 | | 3735 | 3.56 < Tt [ = 100 220 1 | -
172172014 153 | | 28 [<] 160 J<] 1o 495 ) [ A9 | L [<] 1o [<] oo T<] oond
W2 a0 | < 1.00 < 1.00 <100 j<| 1m0 t<]| 160 |= 2.00 < 1w <[ 180 [<] 1o g
- 271972014 | < 1.00 < L.o0 <[ 100 [=<{ 100 T<| 100 |< 2.00 <t J<[ 1m0 [<]| 1w -
VS0 | < 1.00 < 00 <] too [<{ 10 1<[ To0 [=< 2.00 <10 F<] 180 [ <] oo | g
12172014 24 00 5. 10 41800 15760 | 941,00 #98.00 TO00 § <] 500 398.00 |_0.00429
Y 942014 ) _ 4200 324 00 77.50_§ 121006 78406 5600 ) < | s0.00 20000 5
- 1271972014 990,00 322008 30L.00 170,00 1480.50 2,450.00 21700 | <] z0.00 905 -
37572013 7.00 156,00 T 2520 333.00 25500 | €| 2500 | <[ 2500 S B
§15/2014 ] < .00 = 100 <] too | <] 100 [<] 160 < Z.00 <] 100 <] 100 J<] 100 [<] 0604 |
MWD vz | < 1.00 < 1.00 <[ Lo 71 | <| 1eo | < 2.00 <{ 100 [<| 100 |<| too .
B 12/19/2014 | < 1.00 < 1.00 < | 1.00 1.21 < 1.0 < 2.00 < 1.00 < 1.00 < 1.00 N
: 37572015 1.99 385 <["To0 | <] 100 a3 | 230 <[ 100 [<| 100 104 -
[ 212004 552 363 572 | <] L0 55 522 <] 10 | <] 100 & ] <] o000
W4 9/a/2014 299 050 9.28 137 2480 { < 2.00 4.72 100 [ <] 500 -
) 12/19/2014 13.40 66.00 o110 14.80 553.00 37.40 65.90 1.00 3590 -
3/572015 9.40 a5 23.20 5.30 #9.00 24.40 11.40 5.00 10.70 -
§/142014 | < 100 < 1.00 <] 100 | <] 100 [= e | < 200 | <] 100 |=< 1.00 <] 100 [<] ooo0a
e 942014 | < 1.00 < 1.00 <[ 100 j=<]| 1o [<]| 100 |< 2000 3<| 1o l<| 1oo |<| 100 -
- 1219204 | < 1.00 < 1.00 <[ 100 | <[ o0 [<[ 100 =< 200 1 <| o0 [<| Loo 120 -
32015 | < L.00 < 1.00 S0 [<[ tov J<| o0 | < 200 P<| 1oo 1<| 100 |<| 100 -
B1e201d | < .00 < LoD <L 100 [ <] 100 [<] 1o J<1 200  T<T T [=<I 1o =] 10 [<] o004
I 942014 | < 1.00 < L.00 <{ 10 |<]| ww J<] 1w |=< 00 i<| oo [=< 100 | <] 100 -
- eEna | < 100 < 1.00 <] 1 [<| oo J<| 100 |= 2.00 <[ 1w [<| 1o |<| 100 -
3572015 | = 100 < 1.00 < 1w | <] 100 [<] te0 [< 2.00 <[ 100 J<| 180 <[] 100 -

Page 1 of 2



Table 3-2

Groundwater Analytical Data Comparison to Screening Values

Fonmer Top's Diner Property
Johnstown City, Pennsylvania
T E——— . B . . .
) " Post-March 2008 PA Short List of Petrolenm Froducts for Unleaded Gasoline: and ¥ised afotor Ofl inehuding Lead
Well P | Sample Date . 2N ) . . = | = : I
L 14 1 DBenzene Toinene Etllylh. ¢me | Xylemes (Tofaly | - Cumene MTBE Naphthalense ! A
) Teimethylbeazere| Trimethvibenzen = St aTll ERCR 1 = ) ! {dissoived)
= £ S A " .
- H :
[ESERAREEATRl S STRpwiIter 12 15 0.45 110 15 19 4s 1 14 07 15
RSLs L I
Non-Residential V. i ! ' i
e B 12 12 6.9 8,100 15 210 w1 200 20 Nav
Intrusion Screening Levels i
8142014 | <] 100 [< 100 [<| L00 | <] 100 |<]| o | <] 200 <[ _t80 3<] 100 <] 100 <] 0004 |
—_ o[azla | < .00 < L.00 <| 100 | <| 100 [=< e | < 2.00 <[ oo |« L0 | <] 109 S
12/19/2012 | < L.00 < 1.00 <] 100 [<| 100 |=< IO 2.00 <[t %< 100 [ <] 500 B
WS | <100 < 1.00 < 100 1| To0 [ < 00 < 2.00 < 10 | < o0 | <] 100 B
1273004 | < 100 < 2.00 <] 140 | < 1 = 1.00 2.05 R 100 | <] 100 T
y4015 | < 1.00 < 1.00 <] 100 | <[ 1m0 < e | < 7.00 <| o0 §< e | <] voo -
TripBlank | 97422014 | < 1.00 < 1.00 <[ 100 | <] 100 J=< e | < 2.00 <{ 10 i< 00 [<| 100 5
12/19/2014 [ < 1.00 < 100 < 160 [ <] 100 [ < e | < 2.00 <{ o0 | =< w0 1< 1o -
37572003 < 1.00 < 1.00 < 1w <] 100 [= Toe 1< 2.00 <{ 100 [=< o0 | <[ 1.00 -
N-D‘: - L .

2. In accordance with the PADEP approach for vapor intrusion, the 1,2,4-TMB target groundwater VISL was utilized as s surrogate VISL for 1,3,5-TMB.

All values in ug/l.
Bold values indicate exceedance of the Irl.

Bold and shaded values indicate exceedance of RSL..

MTRBE = Methy] Tertiary Butyl Ether
"-" = not analyzed
Nay = not available
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Table 3-3

Modeled Groundwater Concentrations from MW-3 to On-Site Northern Boundary and 2 Comparison to USEPA Tapwater RSLs
Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania

Modeled Groundwater Coneentrations from On-Sife Overburden Monitoring Well MW-3
Initial Maximum Groundwater Modeled Groundwater
Constituent Concentration from On-Site | Concentratien at the Northern Tap[wiifi-;SL E’;;‘i:g;';u
Monitoring Well MW-3 On-Site Property Boundary ™ (Yes /Nn.)
_ _ (ue/L) (pe/L) (uerL)
Volatile Organic Compounds- ] | _ I
Benzene 41§ T 21 0.45 Yes
Toluene ' 157 16 110 No
Ethylbenzene _IAEZO N 68 1.5 Yes
Xylenes, Total - 2450 135 19 Yes
Methyl tert-butyl ether (MTBE) ND — 14 | No
Cumene 217 19 45 No
1,2,4-Trimnethylbenzene 2220 167 1.5 Yes
1,3,5-Trimethylbenzene 990 54 12 Yes
Semivolatile Organic Compounds _ R . ,- ' _
Naphthalene 995 51 0.17 Yes
Notes:
RSL - Regional Screening Level ND - non detect

pg/L. - micrograms per liter
[1] The groundwater modeling was conducted using maximum concentrations from on-site monitoring well MW-3 (located near the northem 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 norther property boundary line is approximately 20 feet. Quick Domenico grovndwater modeling was utilized to
predict the chemical concentration in groundwater at the northemmost site property boundary adjacent to the DuPont Street right-of-way. Based on the modeled distances
available in the Quick Domenico Model, a conservative distance of I2 feet was chosen to represent the concentration of site-related constituents at the northern property boundary
line.

M\Lehmean Engineeré\Sheetz#21 Johnstown - Former Top's Diner\Tables\
1:51 PM on 7/8/2015 Tofl Table 3-3- Modeled Groundwater Data and Comparison to MSCs_060915



Table 3-4
Soil Vapor Analytical Data Comparison to Screening Values
Former Top's Diner Property
Johnstown City, Pennsylvania

Vapor 1,35 12,4 : Xylenes : i
Probe ID Sample Date Trimethylbenzene | Trimetbylhenzene #ennne Toluene | Ethylbenzene (Total) | .M'I‘BE Cu.tf;ene Naphthaiene |
Target Soil Gas - Residential * 24 24 12 17,000 J_ 37 350 69 1,400 2.8

VP-1 £/29/2014 T <100 <100 <0.60 5.00 4.00 28.00 <070 | <100 <1.00

9/24/2014 <1.00 <1.00 0.80 4,03 3.00 25.00 <0.70 <1.00 <1.00 ‘
.Dupljcate 8/29/2014 <1.00 <1.00 <0.60 4.00 3.60 21.00 <0.70 <1.00 & <1.00

9/24/2014 <1.00 2,00 | <0.60 7.00 4.00 27.00 <<0.70 <1.00 <1.00
.N;ﬂes:

Alf values are in microgram per cubic mefer (ug/m’)
MTEE ~ Methyl tert-butyl ether
Target Soil Gas ig the Target Sub-Slab and Exterior Scil Gas Concentration at TCR= LE-06 or THQ=0.1.

1. In aceordance with the PADEP approach for vapor intrusion, ihe 1,2,4-TMB target soil gas VISL was utilized as a strmogate VISL for 1,3,5-TVB.

Bold = derection

Baild & Highlighted = exceedance of the screcning lavel

Page 1 of 1



Table 3-5

Analytical Sample Summary

Risk Assessment Report

Fermer Top's Diner Property
Johnstown City, Pennaylvania

1:52 FM on 79/2015

Analytical Parameters
o
é g Sampie
i ol § § . g __g: é anlnlin.ns
Sample Name Sarr;gl_;;«;plh Sample Date(s) D;}Sf_l;t:h g g E i- E g E -g %’ ‘E' Rel:;;?:: - Rationale
alg| = =13 E. E E = Evaluation? (Yes
FRES z S FL or No)
e
- ol
nsaturaied Subsnriace Soil : :
S5B-1 B.5 62512 onsite [ X|X|X| X X|X[X|X|X Yes
SB-2 7.0 6/25/12 on-sije X[X|X|X X|X|[X|X|X Yes
SB-3 7.0 6/25/12 offsite | X ]| X|X|X X|X|X|[X]|X Yes
SB- 6.0' 6/25/12 op-site X[X|X|X X[|X|X|X|X Yes
SB-5 6,5' 6/25/12 on-site X|X|X[X X|X|[X[X1X Yes
SB-6 3.5 6/25/12 ou-site X| XXX X|X]X|[X1X Yes
8B-7 7.0 6/25{12 on-site X[(X{X{X X{X]xXx1X|X Yes
5B-8 3.0 6/25/12 on-site X|X|IX|X XXX [X | X Yes
B9 2-10' 12/26/13 On-site X X|X|X]|X|X| XXX |X Yes
SB-10 9-10* 12/27/13 on-Eite X[X)|X|X{X]X|X1X{X]|X Yes
S8B-11 9-10 12/2713 on-site X|IX|X|X | X|X|XIX|X]|X Yes ]
8B-12 7-8' 1212713 on-site X|IX|X|X{X]|X|X| XXX Yes
8B-12 9-10 12/27/13 on-site X|X|X|X{X|{X|X|X|X|IX Yeg
SB-13 7-8' 12/27/13 on-gite X[ X|X|X|X|X|¥| X|[XIX Yes
5B-13 9-10 12/213 onesite X[IX|X|X|X|X[|X|X[|[X]|X Yes
8$B-14 4-5' 12127113 onssite | X[ X[|X|[X[X|X[X]|X]|X|X Yes
5B-14 7-8' 12127115 on-site XIX|X[X|X|X|X|X|X|X Yes
SB-15 7-8' 12/2%13 on-site XIX|X|X|X|X|X|X|[X[|X Yes
5B-15 510" 12/27/13 omsite | XIX[X[X[X[X[X]|X[X][X Yes
SB-16 J-8' 12/27/13 onsite | XIX|X|X|[X|X[X]|X[X]|X Yes
SB-16 9=10' 12/27/13 opsife | X|X|IXIX[X|X[X]|X]|X]|X Yes
SB-17 78 1272713 ensite | X)X [ X[X[x][xTx][x[x[x Yes
Saturated Subsurface Soil = = LY - T P ) . ) .

589 14-15' 12/26/2013 onsile | X|X|IX|X|X]IX|X|X[X X No These sample depths are greater than the maxinnm excavation depth of 10 fest for on-site
SB-10 =12 12/27/2013 onsite [ X[ X[X|X[X)X|X|X|[X]|X No receptors. Therefore, these samples are considered unavailuble for direct contact for on-site
SB-11 1213 1227/2013 onsite | XXX | X|X[X|X|X]X|X No TSt et wem not udzed o (i 1 acsament

1of2 Tnble 3-8 - Analytical Sample Sammary_060915.xls
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Table 3-5

Analytical Sample Summary
Risk Assessment Report
Former Fop's Diger Property
Jahnstown City, Pennsylvania

Analytical Parametera
M o
g g Sample
2 2 E A E Locations
Sample Depth OoSitevs.| 2| ¢ | 8|2 | (2| IR Retained for .
Sample Name (t-bis) Sample Date(s) Py eE“g g § ) E E z £ b E Risk Rationale
gl8iz|s(g|d '5- ._g; E Evaluation? (Yes
|8 z ‘:}“ E or No)
S
Overburden Gronndwhter 3 .
12114 X{X|X|X|X|X[|X]|X|X]|X Yes
Mw-1 -— on-site
9/d/14; 12/19/14; 3/5/15 XXX X1X|XX]1X|X Yes
1/21/14 ; X|X|X|X[X|{X|XIX[|X]X Yes
MW-2 - a e | U XX X X XX (X XX Yos
MW-3 121714 on-sife X|IX|X|X|X|X|X|X|X|X Yes
" 5/4/14; 12/19/14; 3/5/15 X[IX|X|X|[X}IX|X]| XX Yes
1/21/14 . XA X|X)|X|X]|X[X]|X]|X Yes
MW-4 - on-site
9/4/14; 12/19/14; 3/5/15 X[ X|X|X|[X[X|X]|X|X Yes
8/14/14 X|IX|X|[X|X|X[|X|X|X]|X Yes
MW-5 - on-site
S/4/14; 12/15/14; 3/5/15 X|IX|X|[X|X|X|X| XX Yes
814414 X{X|X[X|X|X|X]|X|X|X Yes
MW-6 — off-site
9/4/14; 12/19/14,; 3/5/15 XIX|[X)|X|X|X|X]|X[X Yes
8/14/14 i XXX X[ X|X[X[X|X|X Yes
MW7 a— off-site
9/4/14; 12/19/14; 3/5/15 XIX|X[X|X|X|X|X][|X Yes
|Bedeotk Groundwater - R
3/14/14 X | X X XX X1X|X Yes
MW.3D ° - on-site
9/d/14; 12/15/14; 5/5/15 XXX XX X X Yes
i5oil Vapor & o i
8/29/14
VP-1 4.5-5" offsite [X|X|[X|X|X[X]|X]|X|X Yes
9/24/14
8/29/14 ]
Duplicate [ 4.5-5' offsite | X[ X[X[|X[X|X|X|X|[X Yes
9/24/14
Notes:
fi-bgs - feet below ground surface
MTRE - methy] tert-butyl ether
[1] The "Duplicaie” sanaples are a field duplicate soil vapor sample collected from V-1 location,
202 Table3-5 = Analysical Sample Sunmary_0GD915 xls

1:52 PM on 72015
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Table 3-6
On-Site and Off-Site Constituents of Concern

Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania
On-Site Off-Site
Direct Contact Direct Contact Vapor Intrusion
Canstituent of Concern (COC) Subsurface Soil Groundwater * DuPont Street ROW Central Avenuze ROW Sheetz Store
Overburdea Overburden | Soil4-10 fi-bps
b, 3-10 ft- B it 7 ft-heg M ; m el
3-6 ft-bgs 10 ft-bgs Overburden edrock Groundwater® Soil 7 fi-hgs Groundwater™ 161 Soil Gas Groundwater
Volatile Organic Compouads - )
Benzene X X X — X — X X — X
Toluene X X X - —— —_ X X . -
Ethylbenzene — X X X X — X X - X
Xylenes, Total X X X — X -— X X - -
Methyl tert-butyl ether (MTBE) - - - —_ — - —_ — - —_
Cumens — X X — — —_ X X — —
1,2,A-Trimethylbenzne X X X X X X % X — X
1,3.5-Trimethylbenzene — X X - X — X X — —
Semuvolatile Organit Componnds; =
Naphthalene X I X I X f X ﬂ X | -— —[ X I X —I — l x"
Meals - = _ = '
Lead X I X I o 1 = 1 = ] x = 1 X i - | =
Notes:

"+" mdicates constituent was not retained as a COC for the identified medium

fi-bas - feet below ground surface

ROW - right-of-way

[1] Any site-related constituent in on-site unsaturated soil samples (i.e. 36 ft-bgs #1d 3-19 fi-bes) that excesded an Indusirisl Soil Regicnal Screening Level (RSL} or protection of groandwater Soil Screening Lavel (33L) was retained as a direct
conlact COC.

(2] Any site-related constituent in groundwater samples from on-site overburden or bedrock menitoring wells that exceeded a Tapwater RSL was retained as a direct contact COC.

[3] Quick Damenico groundwater modeling was utilized to predict the chemical concentration at the northernmost site property boundary }ine adjacent 1o the DuPont Street right-of-way. Any predicted concentration {i.e. predicted at a
conservative distance of approximately 12 8} that exceeded a Tapwater RSL was retained as a direct contact COC for the DuPont Street ROW,

[4] Any site-related constituent in off-site unsaturated subsurface soil sample SB-3 () that exceeded ar: Industrial Soil RSL or protection of groundwater SSL was retained as direct contact COC for the DuPont St. ROW.

[5] Any site-related constituent in on-site monitoring wells MW-3 and MW-5 (located adjacent to the northwestern property boundary) that exceeded a USEPA tapwater RSL was retained as a direct contect COC for the Cenfral Avenus ROW.

[6] Any site-related constiment in on-site unsaturated subsurface soil sanples SB-12 (7-8' and §-10), SH-14 (4-5' end 7-8'), and $B-15 (7-8' and 9-10") (located along the nerthwestem property boundary) that exceeded 8 USEPA Industrial Sail
RSL or profection of groundwater SSL was retained as a direct contact CQC for the Central Avenue ROW.

[7] There were no site-related constituents in off-site soil gas samples from VP-01, Jocated next to the off-site Shestz convenience store (south of the site), that exceeded a USEPA residential VISL target sxterior soii gas concentration. Therefors
0o vapor intrusion COCs were retained for the curment off-gite Sheetz store.

[B] Any site-related constituent in on-site menitoring well MW-1 (Jocated closest 1o the southern boundary tine) that exceeded 2 USEPA commercial VISL target groundwater cancentration was retained as a vapor intrusion COC for the off-site
Sheetz (i.e. south of the site).

[9] Defined as a volatde under the vapor intrusion pathway:

M:\Lehmon Engineers\Sheelz#2] Johmslown ~ Former Top's DinenTables)
1:52 M an 1/9/2015 lof1 Tablo 3-6 - Constituents of Concern_Sheeiz 21_060915



Table 4-1

Potential Constituent Migration Routes
Risk Assessment Report

Former Top's Diner Property

Johnstown City, Pennsylvania

i Coastituent Migration Rouate o Retained/ =
Ras
Media (Transport Mechasiam) Description Not Retaimed tionale
Subsurface Subsurface Soil to Outdoor Air Volatilization of constituents from subsurface ; }létﬁin'ed" “ | The site historically operated as a retail gasoline service station and later a restaurant. It is currently inactive with no
Soil (Volatilization) soil to outdoor air Ty strustures on-site. The site is corrently covered with grass and gravel. This mipration route was retained because there were|
site-related volatile constituents that were detected in subsurface soil on-site and the potential exists for thess constituents to
; volatilize to outdoor air.
Subsurface Soil to Indoor Air Volatilization of constituents from subsurface | Not Retained The site bistorically operated as a retail gagoline service station and later a restaurant, Itis currently inactive with no
(Volatilization) s0il to soil gas and subsecuent seepage of soil structures on-gite. The site is currently 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 a Sheetz retail gasoline dispensing facility and convenience store south of the site. This migration route was
not retained because there are currently no structures an-site and no enclosed, occupied structures are anticipated on-site in
the fukure.
Subsurface Soil to Outdoor Air Particulate smission of entrained constituents Retained The site historically cperated as a retail gasoline service station and later a restaurant, It is currently inactive with no
(Particulate Emission) from subsurface soil (exposed dwing intrusive] - - '| structures pa-site. The site is currently covered with grass and grevel. [f redevelopment occurs at the site in the future,
activitiex) 1o cutdoar air subsurface scil may be exposed during excavation activities. Therefore, this migration route was retained because site-relateq
semi-volatile and non-volatile constituents (i.e. naphthalene anc lead) were detected in on-site unsaturated subsurface soil,
/ which could be exposed during intrusive activities.
Subsurface Soil to 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 proundwater g exists for constituents in on-site subsurface soil to leach to on-site prommdwater. However, groundwater-related pathways are
evaluated using groundwater analytical results rather than extrapolating from scil analytical results.
On-Site On-Site Groundwater te Outdoor [  Volatilization of constituents from on-site Refamned The site historically operated as a retail gasoline service station and Iater a restaurant, It is comrently inactive with no
Groundwater Air (Volatilizatipn) groundwater to outdoor air Ly T structures on-site. The sile is currently covered with grass and gravel. This migration route was retained b ite-rel
volatile constituents were detected in groundwater on-site and the potential cxists for these constituents to volatilize to
" ouwtdoor air &s vapor.
On-Site Groundwater to Indoor Volatilization of constituents from on-site Not Retained The site historically operated as a retnil gasoline service station and later a restaurant. 1t is currently inactive with no
Air (Volatilization) groundwater to soil gas and subsequent structures on-site. The site is currently covered with grass and gravel, The planned future use of the property is as a paved
seepage of soil gas into a building (indoor air) parking lot for a Sheetz retail gasoline dispensing facility and convenience store south of the site. This migration route was
not retained because there are cusrently ne structures on-site and no enclosed, occupied structures are anticipated ou-site in
the future.
On-8ite Overburden Migration of constituents in on-site 3 Retumed This migration route was retained since sile-refated constituents were detected in both overbarden and bedrock groundwater
Groundwater to On-Site Bedrock{ overburden groundwater to on-site bedrock 1 4 on-gite.
Gromdwater groundwater. ;
On-Site Groundwater to Off-Site | Mipraticn of constithents in on-site " Retvined Overburden groundwater on-site generally flows to the north/northeast. This migration route was retained because site-
Growndwater overburden groundwater to off-site =i related eonstitnents Lhave been detected in monitoring wells located at the northern property boundary (MW-2) and have the
overburden groundwater N, potential (o continue migrating off-site to the north/northeast.
On-Site Overbarden Migration of constituents in on-site Retained Overburden groundwater on-site generally flows to the north/northeast. The nearest dowmgradient surface water body is
Groundwater to Off-Site overburder groundwater to off-sile Sam's Run, a channelized and buried stream, located approximateiy 270 feet east of the site. In addition, Sandy Run is
Overburden Groundwater to Off-| overburden groundwater to off-site surface located approximately 230 feet west of the site. There were site-related constituents detected in on-site monitoring wells
Site Surface Water water located at the northem propexty boundary line, There is the potential for site-related constituents to continue to migrate off-
site in the dewngradient direction (north/northeast) towards the off-site surface water body (Sam's Run). Therefore, this
migration route was retained,
MALchman EngineorsiSheele#21 Johnstawn = Former Tap's Diner\Tablzs\
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Table 4-1

Potential Constituent Migration Routes
Risk Assessment Report

Former Top's Diner Property

Johnstown City, Fennsylvania

. Constituent Migration Route _n Retained/ .
Media {Transport Mechanism) Description Not Retained AT
Off-Site Off-Site Groundwater to Outdoor| Volatilization of constituents from off-site - Retamed Site-related volatile arganic compounds are present in on-site groundwater along the northeru property boundary (MW-2) .
Groundwater Air (Volatilizatipn) groundwater to putdoor air. o ., | Thepotential exists {or these constituenis to migrate to off-site proundwater and subsequently to outdoor air via volatilization
Thus, this migration route was retained.
Off-Site Groundwater to Indoor | Volatilization of constituents from off-site .Rptamed * | Overburden groundwater on-site generally flows to the north/northeast, The former Cogo's Gas Station is located
Air (Yolatilization) groundwater to soil gas and subsequent v downgradient of site groundwater flow (north/northeest). Additionally, a Sheetz convenience store is [ocated immediately
seepage of soil gas inte & building {indoor air) - south of and adjacent to tbe site. The potentiai exists for site-related volatite constitnents detected in on-site groundwater to
migrate off-site and volatilize to soil gas and subsequently into the off-site buildings. Therefore, this migration route was
3! 4 retained,
O[f-Site Overburden Migration of constituents in off-site Retained Overburden groundwater generally flows to the north/northeast. The nearest downgradient surface water body is Sam’s Run,
Groundwater to Off-Site Surface | overburden groundwater to off-site surface i - a channelized and buried stream, located approximately 270 feet east of the site. In addition, Sandy Run is Jocated
Water water. R approximately 230 feet west of tha site. There were site-related constituents detected in on-site monitoring 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
was retained.

1:52 PM ou 7//2015
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Table 4-2
Potential Receptors and Exposure Pathways
Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania

Tf::f:::e ;:::.I:,l- Medivm Potential Exposure Pathway NnRttll:::i a :::l;:i: Rationale
Current On-Site Subsurface Soil Ingestion Not Retained NA The site historically operated as a retail pasolioe service station and later & restaurant. It is currently inactive with no structures onesite, The site is currenily covered with grass and gravel. Direct contact COCs in
Adolescent a; the site are [ocated in the subsurface at least three feot below ground surfacs, which is not ible to tresy when the site. Thus, these exposurc patliways were not retained for this receptor.
Trespasser Inhalation of Particulates
(12 to 18 years (Outdaor Air)
ald) Dermal Contact
Inhalation of Volatiles -Retained Quant The site histerically operated as & retail gasoline service station and ater  restaurant. It is currently inactive with no structures on-site. The site I8 currently covered with grass and gravel. This exposure pathway
(Outdoor Air) rezained for a current traspasser because there were site-related valatile in on-site d subsurface soil retained as direct contact COCs end the potential exists for these constituents to migrete to
outdear air without intrusive activities.
Inhalation of Volatiles Not Retained NA This exposure pathway is not epplicable to this receptor, T
{Indoar Air}
Groundwater Ingestion Nat Retained NA The site is served by a public water supply owned by the Greater Johnstown Water Authority. The main source of water is the North Fork Reservoir which is located approximately five miles to the east/southeast
the site. Groumdwater is not used for potable and/or nanpoteble: purposes on-site otber than monitoring wells. Therefore, exposure to site-related constituents in on-site groundwater via potable and non-poteble wa
Dermal Contact uses i§ curently incomplete for on-site trespassers. Thus, these exposure pathways were not tetained for this receptor.
Inhalation of Volatiles
{Potable Use)
Inhelation of Volatiles Refuned - Quant The site historicaily operated as a retail gasoline service stafion and Tater a restaurant. [t is currently inactive with no siructures on-site. The site is currently covered with grass and gravel. This expesure pathway
(Outdoor Air - Unexposad o Tetwined for m current trespasser because there were site-related volatile constituents i on-site overburden groundwater retained as direct contact COCs and the potential exists for these constituents to migrate 1a
Groundwater) outdoor air without infrusive activitios.
Inhalation ef Volatiles Not Retained NA ‘This exposure pathway is not applicable to this receptor.
(Indeor Air)
otes:

vant = Quantitalive risk analysis performed
ual = Qualitative zisk enalysis performed

A =Not applicable

L:52 PM on 219/2015
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Table 4-2

Potential Receptors and Exposure Pathways

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

Scenario Potential . N Retained/ Type of .
Patl
Timel . Receptor Medium Potential Exposure Pathway Not Retained | Analysis Rationale
Future On-Site Subaurface Soil Ingestion Retained Quant "The site historicalty operated as g retail gasoline service station and later @ vestaurant. The site is currently inactive with no structures onesite. If construction oceurs in
Construction : the future on-site, construction workers may encounter site-related constituents in subsurface soil while engaging in excavation activities. This receptor may be in direct
Waorker Inhalation of Volatiles comtact with onesite subsurface soif to 8 maximur depth of approximately 10 feet or to the water table during intrusive activities. These exposure pathways were
(Outdoos 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 Soil) include incidental ingestion of and dermal contact with subsurface soil, and inhalation of particulates and/or volatiles released from subsurface soil.
[nhalation of Particulates
{Outdoor Air - Exposed
Subsutface Soil)
Dermal Contact
Groundwater Ingestion Not Retained NA This exposure pathway was not retained because incidental ingestion of groundwater during intrusive activities is unlikely to occur.
Inhalation of Volatiles Retained Quant The site historically operated as a retail gasoline service station and later & restaumnt. The site i3 currently inactive with no structures on-site. The averape depth to
(Outdoer Air - Exposed aroundwater on-site is approximately 10 feet. If construction oceurs in the future on-site, construction workers may encounter shallow groundwates while engaging in
Groundwater) excavation activities (maximum excavation depth 10 feet). These exposure pathways were retained for the on-site construction wotkher becausz site-related constituents
detected in on-site groundwater were retained as direct contact COCs. Construction workers may be potentially exposed to COCs in groundwater through ichalation of
Dol Comtact vapors in an excavation trench or dermal contact with geoundwater.
Notes:

Quant = Quantitative risk analysis performed
ual = Qualitative risk analysis perfonned

NA =Not applicable

1:52 PM on T/5/2015
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Table 4-2

Potential Receptors and Exposure Pathways

Risk Assessmeat Report
Former Top's Diner Property
Johnstown City, Pennsylvania
T?::f:;::e ;:zl;::: Medium Potential Exposure Pathway N'l’!te‘t:::m.d/ . :::l;:irs Rationale
Future On-Site Utility | Subsurface Soil Ingestipn Retamed Quant The site historically operated a5 a retail gasoline service station and later a restaurant. The site is currently inactive with no structures on-site. If underground utility
Worker [ maintenance activities ocour in the firture os-site, utility workers may encounter site-related constituents in subsurface sail white engaging in excavation activities.
Inhalation of Volatiles Currently, a storm water line crosses the southeastem portion of the site at approximately 2 to 3 fi-bes. In the finure, additional underground utility lines may be
{Outdoor Air - Exposed and installed on-site and may require maintenance, which are likely to be installed at a depth of approximately 6 feet or less. Therefore, this receptor may be in direct
Unexposed Subsurface Soil) contact with on-site subsurface soil o a maximum depth of approximately 6 feet based on the depth of the wiility Lines at the site (less than 6 fi=-bgs). In additéon, this
Tnhslation of Particulates receptor may be exposed to volatile constitwents in exposed subsurface soil (less than 6 fi-bgs) and unexposed subsurface sail (greater than 6 R-bgs). These exposure
(Oudour Air - Exposed pathways were retained for the on-site utility worker because site-related constituenis were retained in subsurface soil as direct contact COCs. Potential exposure
Substrface Soil) - pathways include incidental ingestion of and dermal contact with subsurface soil, and inhalation of particulates and/ar volatiles released from subsurface soil.
Denmal Contact
Groundwater Ingestion Not Retained NA This exposure pathway was 1ot retained becanse incidental ingestion of groundwater during intrusive activities is unlikely fo oceur.
Inhalation of Volatilss Retamed Quant ‘The site historicelly operated as n retail gascline service station and later a restaurant. The site is surrently inactive with no structures on-site. Currently, a storm water
{Outdoor Air - Unexposed s 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
Groundwater) requite maintenance, which are likely to be installed at a depth of approximately 6 feet or less. Therefore, this receptor may conduct intrusive activities to a maximum
depth of approximately 6 feet based on the depth of the utility lines at the site (less than 6 f-bgs). The average depth to groundwater 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 groundwater via dermal contact is
Dermal Contact Not Retained NA considered an incomplete exposure pathway for the on-site wtility worker. However, volatile constituents may migrate from unexposed groundwater below the bottom
of the trench to trench air. The inhalation of volatiles from unexposed groundwater to trench air exposure pathway was retained for the on-site utility worker because
site-related volatile constituents detected in on-site overburden proundwater were retaized as direct contact COCs and these constitdents may volatilize to trench air,
Notes:

Quant = Quantitative risk analysis performed
Qual = Qualitative risk analysis performed
NA = Not applicable

1:52 PM on 7/9/2015
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Table 4-2

Potential Receptors and Exposure Pathways

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

Scenariv

Potential

Retained/

Type of

Fimeframe Receptor Medium Potential Exposure Pathway Mot Retained | Anlysis Rationale
Future Ofi-Site Subsurface Sofl Ingestion Retuined Quant ‘There is a 36" underground waler line beneath Central Avenus at approximately 14 fi-bgs. However, if a new water line were to be installed in Central Avenue, it is
Construction Tnhalation of Volatiles . uulikely that the Line would be installed at this depth. It is more Likely that the new water line would be installed above the water table (approximately 10 R-bgsy at a
Worker (Qutdoor Alr - Exposed and ‘maximum depth of 6-8 [eet, Therefore, based on the werk achivities oFthe aff-sie warker, it is agsumed that (his receptor could be involved in excavation
(Centval Avenie Unexposed Subsurface Soil) 5 agtivities up lo @ maximum depth of approximately & feet. As 2 result, potential exp ] i in sub soil are possible for this receptor. Cn-site soil
ROW) Dermal Comaet samples 5B-12 (7-8), $B-14 (4-5° and 7-8"), and 5B-15 (7-8") collecred along the northwestern property boundary were utilized to evalrate off-sitc constraction
= - workers #l the Cemra[ Avenue ROW. There were site-related constituents retained ns direct contact COCs in these subsurface soil samples. Therefore, potential
Inhalation of Particulates P o it sut sail were reinined for (bis receptor vie incidental ingestion, dermal contact, aud inhalation of volatiles and particulates,
{Outdoor Air « Exposed
Subsurface Soil)
Gruanchvater [ngestion ‘Mot Retained NA ‘This exposuce pathway wae not retained because incidental ingestion of groundwater during intrusive activirics iz unlikely to ocenr.
[nhalation: of Yolatiles Rﬁumqﬂ' Guant There is a 36" underground water line bepeath Central Avenue at approximately 14 f-bgs. However, ifa new water Line were to be installed in Central Avenwe, it is
{Outdoor Air - Unexposed 4 unlikely that the line would be installed at this depth. It is more |ikely that the new weater Line would be installed above the water table {rpproximately 10 fi-bgs) ata
Groundwater) taximum depth of 6-8 feet. Therefore, based on the work activities of the off-site construction warker, it ia assumed that this receplor could bg involved in excavation
3 activities up to & maximum depth of approximately 8 fet. It is unlikely for this receptor 1o come into direet contact with gmu'udwatu' while mglgmg in excavation
4 activities within the Central Avenue ROW. As a result, direct contact with CQCs in provndwater via denmal contact is idered an pl I pathway for
. 1he off-site construction worker. However, velatile constituents may migrate from unexposed gronndwater below the bottom of the trench to rench air. On-site
= - ‘monitoring wells MW-3 end MW-5 are located zdjacent to the northwestern property boundary in olose proximity to Central Avenuc. The inhalation of volatiles from
Drermal Contact LR Lo d to teench air exp pathway was retained for the off-site conmaction worker bevause site-related volatile constituents detected {n an-site
overbu:den groundwater from MW-3 and MW-3 were retained zs direct contact COCs and these constituents may volatilize to trench mir.
Future OHE-Site Subsuorfhcs Soil Ingestion Retamed Qual If conswruction ocours in the future at the DuPont Street ROW, construrtion workers may enconnter site-reloted constitucnis in subsurfnce soil while eogaging ia
Construction 3 sxcavation activities. Based on the work sctivities of the off-site construction worlcer and the presence of underground utility Lines st DuPont Street (approximately B
Worker - - bgs or less), it is assumed that off-site construction workers ai the DuPont Street ROW could be involved in excavalion activilics up to 2 maximum depth of T
(DuPoxnt Street akstarion D_f ST approximately § feet. As a resvlt, potential exposures to constituents in subsurface soil are possible far this receptor. Thess exposure pathways were retained for the
ROW) (s?‘hf‘:‘:f": O':“S'(;“‘i"w“ off-site canstruction worker because site-relatcd constituents were retained in subsurface soil os direel contact COCs in an off-site subsurface soil sample [SB+3 (7]
<ollected in the ROW of DuPont Street. Potential exposure pathways inchnde incidental ingestion of and dermal contact with subsucface soil, and inhalazion of volatiles
Termel Contact and partjculates released from subsurface sofl.
The off-site construction workers in the DuPont Stre¢t ROW and in the Centeal Avenue ROW have the same exposure pathways retained. However, off-sile
construction workers at the Central Aventie ROW are expected to have higher relative intake rates when compared to ofF-site consruction workers at the DuPon Streeq
= - ROW because of the additional COCs setained in soil (9 vs, 2) and groundwater (B vs. 6) for offusite receptors at the Cemmal Avenue ROW and the much higher COC
[nbalation of Particulates fons they may in soil and groundwaler while working at the Ceniral Avenue ROW. The off-site construction worker gt the Centra?
(Outdoor Air '_E*F““d Avenue ROW exposure scenario provides a ive basis for ing potential exp to an off-site consmuction worker at the DuPont Street ROW. Thus,
Subsurface Soil) ‘polential exposure to soil for the off-site constructinn worker at the DuPont Strest ROW was nor fvely evalnated and was d by the off-site
X constuction worker at the Central Avenue ROW.
Groundwater Tngestion Mot Retained NA ‘This exposure pathway was not rerained because incidental of prouad: during infrusive activities 15 unlikely to occur.
Tnhelation of Yolatiles Retained Cual Based on the average depth to at the site y 10 ft-bgs) ond based on the maximum excavation depth for this receptor (approximately 3 ft-bs).
{Cutdoor Air - Unexposed it is unlikely a construction worker wnuld be in direct contact with g:mmﬂwnlu during inirusive activities. As a resull, direct contact with COC in groundwater via
Groundwater) dermal contact is i an i P pathway for the off-site construction worker. However, volatile constituents may migrate from unexposed
Dermal Contact Not Retained WA ground below the bottom of the kem:hia trench sir, This sxposure pathway was retamed for the ofF-site construction worker because firect contact CGCs were
retained in groundwater at the DuFont Street ROW hased on the QD i ion workers niay be potentially exposed éo COTs in
unexposed groundwater through inhalalion of vapurs in an excavation trench.
‘The off-site construction wurkers in the DuPont Strect ROW and in the Central Avenue ROW have tae same exposure pathways retained. Howeyer, ofsitc
construction wackers at the Ceniral Avenue ROW are expected to have higher relative intake rates when cotpared to off-site construction workers a1 the DuPont Streel
ROW because of the additional COCs retained in soil [9 vs. 2) and groundwates {8 vs. 6) for off-site receptors at the Central Avenue ROW and the much higher COC
they may in sail and uneap dh while working at the Central Avenue ROW. The off-site construction worksr at the Central
Avenue ROW exposurz scenario provides a conservative ham for evaluating potential exposures o an off-site construction worker at the Dulont Strect ROW. Thus,
poteatial to g for the pffsite waorker at the DuPont Streel ROW was not quentitntively evaluated and was represented by
the off-site construction wnrkzr at the Central Avenug ROW.
Notes:
Quant = risk analysis p d

Qual = Qualitative risk analysis performed
MNA = Mot applicable
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Table 4-2

Potential Receptors and Exposure Pathways

Risk Assessment Repart
Fermer Top's Diner Propecty
Johnstown City, Pennsylvania

T?::;’:lr: . ;:‘::::: Medium Potential Expasure Fathway Ng:l?::u'-:: ol I::I:r:i: Rationale
Future Off-Site Utility [ Subsurface Soil Ingestion Hetainéd Quant Bused on the work actvities of this receplor and the presence of a 36" main undergeound water line in Central Avenue of approximstely 14 fi-bgs, it is expected thot thi
Worker Dermal Contact receptar could be involved in excavation activities up to 2 maximum depth of 14 feet to repair the water line. As a resuit. potential direct contact exposures to site-relatefl
(Central Avence Tnhaletion of VolnTites conslituents in subsuriace soil to a depth of 14 feet are possible far this receptor. On-site soil samples $B-12 {7-8" and 9-10°), 5B-14 (4-5' and 7-8"), and 5B-15 (7-8°
ROW) (Onitdoor Air~ Expased and 9-10°) collected along the northwestern property boundary were utitized to evaluate off-site utility workers at the Central Avenue ROW. There were site-related
et canstituents retained aa direct contact COCs in these subsurface soil ssmples. Therefore, p ial exp to i in subsurlace seil were retained for this
Subsurface Seil) o noq A 2 - N 5 y
receplar via incidente! ingestion, dermal contact, and inhalation of velatiles and particulates.
Iphalation of Particulates
{Chrtdoor Air - Exposed
Subsurface Soil) g
Groundwater Tngestion Not Retained NA This exposure pathway was not retained because i 1 ingestion of d during intrusive activities is unitkely to occur.
Inhalation of Volatifes - Retuined Quant ‘Based on the work activities of this receptor and the presence of 2 36" majn undergeound water Line in Central Avenue of zpproximately 14 fi-bgs, it is expected that thi
{Outdoor Air - Exposed o recepior could be involved in excavation activities up to o maximum depth of 14 foet to repair the water line, The average depth fo groundwater at the site is
Groundwater} approximately 10 feet, Thercfore, this receptor may come info dirert contact with grouncwater. As a result, direct contact with COCs in groundwater via dernal
contact and inhalation of volatiles from exposed groundwater to french nir exposure pathways were retained for the eff-site utility worker because site-related
Dermal Contact constituents in overburden groundwater trom on-site monitoring wells MW.3 and MW-5 (located along northwestern property boundary) were rotained as direct contac
. COCs.
Futyre QIF-Site Utility | Subsurface Soil Ingestion Retuited Qual If underground utility maintenance activities oczur in the future at the DuPont Street ROW, utility workers may gite-related i in subsurface soil
Worker T ; while engaging in exeavation ectivizies. Based on the work activities of the off-site utility worker and the presence of underground wiility lines at DuPont Street
(DuPont Sireet P oo (approxirmately 8 ft-bes or lass), it Is assumed thet off-site utility workers at the DuPont Street ROW could b¢ involved in excavation activities up o a maximum depth
ROW) Dermal Contact 0, of approximetely 8 feet. As a result, potential exposures lo constituents in subsurface soil are possible for thig receptar. These expasure pathways were retaied for the
LT off-site utility worker beciuse site—related constituents were retained in subsurface soil as direct contact COCs in an off-site subsutface soil sample [SB-3 (7')] collected
- . in the ROW of DuPont Street. Potential exposure palhways include incidental ingestion of and dermal contact with subsurface scil, and inhalation of velatiles and
TInhalsticn of Volatiles B particulates Teleased from svbsurface soil
{Outdoor Air- Exposed 3 ek
Subsucface Soil) : ) However, off-site utility workers et the Central Avenus ROW ars expected to have higher relative intake mies when compared 1o offisite utility workers at the DuPont
- d Street ROW because of the edditional COCSs refained in soil {9 vs. 2) and groundwatet (8 vs. 6) for ofFsite receptors at the Central Avenue ROW and the much higher
- - coc they may in soil and gn white working at the Centra] Avenue ROW. In addition, the off-site utility worker in the Central
Inhalstion of Particulates Avenue ROW has an exposed proundwater scenario (i.c. derme] contact and inhalation of volatiles from exposed groundwater within a trench) whereas the off-site
(Qutdoor Air -.Exposed wtility worker in the DuPont Street ROW has an unexposed groundwater scenario {i.e. inhalation of volatiles within a trench that migrate from onexposed groundwater),
Subsurface Soil) 4 'The off-site utility worker at the Central Avenue ROW exposure scenario provides a conservative besis for evaluating potential exposures to un off-site utility worker af
o the DuPont Street ROW. Thus, potential exposure to soil for the off-site utility worker at the DuPont Street ROW was not quantifatively evaluated and was represented
L by the off-site wtility worker at the Central Avenuc ROW.
Groundyater Ingestion Not Retained NA This exposurz pathway was not retained because incidental ing: of ground during Intrusive aclivities is unlikely to occur.
Inhalation of Volatiles Retnined Qual Based an the average depth lo groundwater at the site (approximately 10 ft-bgs) and besed on the maximum excavation depth for this receptor (approximately B fi-bgs),
{Outdoar Air ~ Unexposed i it is valikely a utility worker would be in direct contact with gronndwater during intrusive sctivities. As a result, direct contact with COC in groundwater via dermal
Groundwater) cantact is considered an ingomplete exposure pathway for the off-site wility worker. However, volatile constitucnts may migrate from unexposed groundwater below thy
bottom of thie wench to trench air. This exposure pathway was retained for the oif-site wility worker because direct contact COCs were retained in groundwater at the
DuPont Street ROW based on the QD groumdswater medeling, Therelore, utility workers may be potentially exposed to COCs in ugexpesed groundwater through
inhalaiien of vepors in an excavetion trench.
Dermal Contact Not Retamed NA
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 ndditional COCs retained in soil {8 vs. 2) and groundwater (8 vs. 6) for ofFsitc receplors at the Central Avenue ROW and the much higher
coC they mey iz 50il and proundwater while working at the Central Avenue ROW. In addition, the off-site utility warker in the Central
Avenue ROW has an exposed groundwater scenario (i.¢. dermal contact and inhalstion of volatiles from exposed grounthvater within a french) whereas the off-site
utility worker in the DuFont Street ROW has an unexposed groundwater scehatio (L.e. inhalation of volatiles within a trench that migrate from unexposed groundsvater),
The off-site wtility worker at the Central Avenue ROW exposure scenaric provides a vonservative basis for evaluating potential exposures to an off-site utility worker =
the DuPont Street ROW. Thus, potential exposurs to groundwater for the off-site wility worlcer at the DuPont Street ROW was 5ol quantitatively cvaluated and was
represented by the ofFsite utility worker at the Central Avenue ROW,
Notes:

Quant = Quemitative risk analysis perfonned
Qual = Qualiiative risk apslysis performed
A =MNot applicable

L.52 PM on /92013
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Table 5-1
On-Site Source Concentrations for Constituents of Concern
Rirk Asseszenent Report
Former Top's Diner Prnparty
Johastown City, P 3]

On-Site
Source Concentration by Hedia Source Ci ion by Receptos and Exp e Pathway
Trespasser Construction Worker Ttility Worker
Iirect Contact Soil il
Constitwent Soil 310 fi<bgs W1 Groundwater™ | Soil 3-10 1t-bgs ¥ | Grovudwater M 2.6 febgs ™ oy ® | Greundwater L
-hgs 310 fe-bgs
of Conrern (COC)
! Ingestion, Dermal Ingestion, Dermal
Ueatycated Sobsurfrce el Gracndwater ™ Inhalation of I ion of ,Culn t_“t’ — Dern::all C.o nf“t %nntm:t, and Inhalation of Inhalation of
Volatiles Volatiles e [fa Tnhalation of Volatiles Volatiles
36 thga 210 s ¥ Overburdan anai.ﬂu ol Volntles Particulates
Particulates

(m:a'kg) (| gﬂ‘g /L) [(mg/kg) (mg/L) (mgfkg) (me/L)
Volatile:Organic Compountde =~ - . " b s D IT0T e T R e e i T T S R
Benzene 0.4 MAX [SB-14(4-S')] 598  MAX [SB-1 (8.5%] 0114 95% UCL 5,98 598 0314 04 598 0,114
Toluene 096 MAX[SB-14 (4-5)] 552  MAX[SB-1(8.57] 0041 95X UCL 552 552 0641 0.96 552 0.041
Ethylbenzene — 42.6 MAX[SB-1(8.59] 0,851 95% UCL 42.6 42,6 0.891 —_ 426 0.891
Kylenes, Totl 178  MAX[SB-14 (4-5%] 164 MAX[SB-1 (8.5) 0515 ek UCL 164 164 0.815 178 164 0.915
Cumens - 471 MAX[SB-1(8.59] 0.043 95% UCL 4.71 47 0.043 -— 471 0.043
1.2,4-Trimethylbenzene 0508 MAX[SB-14 (4-5Y) 5838  95% UCL 041 95%ULCL 5838 5838 0,341 0,508 5838 0.841
1,1,5-Trimethy{benzene — 37.6 MAX[8B-1(8.59] 0.593 99‘% UCL 116 376 0591 — 37.6 0.593
Semivniatile Organic Comipyun: o DR e = e R - i e — - T - e e
Naphthaleus 133 MAX [SB-14(4-59] | 38 sswUCL [o36s sswuct [ v [T [ aas
ORISR L T N T T e
Lead | 1325 mEAN | 4202 MEaAN | — [~ wmm ™ | T sppz I ]
Notes:

—" indicates COC not retained for the identified medin or exposure pathway.

mg/kg - milligram per kilogram MR. - not required ROW - right-of-way
mg/L - miliigram per liter MAX - maxinmum concentration MEAN - ariffymnetic mean
fi-bgs - Feet below ground maface UCL = upper confidence limit of mean concentration

[1] Source concentrations for unsaturated subsurface soil (3-6 fi-bps) are the maximum: concentrations from soil borings SB-4 (67, $B-6 (3.5, SB-3 (37, and 5B-14 (4-5). The source concentration for lead was based on the arithmetic mean from on-site soil samples SB-4 {5
SB-6 (3.5'), 8B-8 (3", and SB-14 (4-57.

2] Forthose site-related i in on-site d subsurface soil {310 fi=bys) with datasats containing at least 4 detected valuss, a 93%UCL (or higher) was derived utilizing Pro UCL 5.0.00. For those site-related constituents in on-gite unsaturated subsurface (3-10
fi-bgs) with darasets containing fewer than 4 d | yalues, max ationa were used as the source i The source ion for lead was besed on the arithmetic mean from on-gite unsarated soil {3-10 fi-be).

[3] Source concentratians for greundwater were derive using Pro UCL 5.0.00 form oll on-site overburden mositoring wells (e, MW-1 through MW-5),

[4] This receptor is not expected 1o be in direct coutact with unsaturated subsurfacs sail. Hi , volatile i have the p al to migrate ip outdoor air. Therefore, the source corceatraticn is the nnsaturated subsurface soif 3-10 fi-bge source concentrations for
valatils COCs only,
[5] This receptar is not expeeted to he in direct contact with groundwater. However, volatile conatituents have the potential to migrate i outdaor air. Tharefore, the source concentration is the overburden ground source ions for volatile COCs only.

[6] This receptor is expected o be in direct contact with uneatuated subsurface soil to a madmum depth of 10 £553 or to the water table (average depth to groundwater is approximately 10 fi-bgs). ThereFare, the source concentrafion is the nnsaturated subsurface spil 3-10 £

hge source ceucenirations. Note only volatile COCs were retained for the inbalation of volatiles exposure pathway.

7 Thn zeceptar is expested to be in direct contact with groundwater during intrusive activities based on maximum excavation depth (10 ft-bgs) and depth to groundwater (average depsh o groundwater approximately [0 fi-bga). Therefore, the sourcs concentration is the
groupd S0UTES GO i Note only volatile COCs were retained for the inhalation pathway.

[8] This receptor is expected to be in direct contact with subsurface <oil 10 a maximum depth of 6 fibgs. Thetefore, the source concentration for the ingestion, dermal, and inhalation of particutates is the subsurface soil 3-6 ft-bgs source concentrations. The source concentration

for the inhalation of volatiles pathway is the subsurface source concentretion 3-10 ft-bgs for volecile COCr nnly.

[9] This receptor i nnt expected tp be in direct contact with groundwater during intrusive activities based on the meximurm excavation depth (6 fi-bgs) and depth to groundwater (average depth of groundwater is epproximately §0 f-bgs). Therefore, the surce concentrafion is

the overburden gr scurce ions for volatile COCs onty.

[10] Seurce concentrations only required for vola'ile COC (as defined in Section 250.1 of the Act 2 Iations as a chernical compound with & boifing point less than 200 degrees cantigrade at 1 atm) for the inhalation of valatiles expasure pathway.
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Table 5-2
Off-Site Source Concentrations for Constituents of Concern

Risk Assessment Report
Former Top's Diner Property
Johnstown City, Penngylvania
Ofi-Site
Source Concentration by Media Source Concentration by Receptor and Exposure Pathway
Construction Worker Utility Worker
S — [Central Ave. ROW) (Centrai Ave. ROW)
Lré nta
Couostituent
Overburden Overburden Groundwater
. ] M f heg ¥
of Concern (COC) Soil 4-B fi-bgs Soll 4-10 fi=hps Groundwater!™ Soil 4-10 ft-hgg n
. Ingestion, Dermal Ingestion, Dermal
Unsatnrated Subsurface Soil Groundwater Contact, and Inhalation of Volatil Inbalation of |Coniact, and Inhalation|  Dermal Contact ond
Xnhalation of iafton o S Volatiles of Volatiles and Iubatation of Volntiles
4-8 ft-bgs @ 4-10 fe-bgs Overburden ™ Particnlates Particulates
7 (mgkg) (mgke) {mg/L) (meg/kg) (mg/L) (meskg) (mg/L)
VolstlsOrganic Compaunds = =TT e e e T s B i YT e e R NN T
Benzene 0.4  MAX [SB-14 (4-5)] 04  MAX[SB-14(4-5)] | 0418 MAX[MW-3] 04 0.418 04 - 0.41%
Toluene 0.0 MAX[SB-M@5)] [ 096 MAX[SB-l4(5)] | G157  MAX[MW-3) 0.96 0.157 0.96 0.157
Ethylbeuzene 1530 MAX(SB-14(7-8)] [ 153 MAX[SB-M(7-8)] | 1480 MAX [MW-3] 153 1480 153 1480
Xylenes, Total 6.66 MAX [SB-14 (7-8] 6.66 MAX[5B-14 (7-87] 245 MAX [MW-3) 6.66 2.450 £.66 2450
Comene 236 MAX[SB-14 (7-8"] 236 MAX[SB-14 (7-89] 0217 MAX[MW-3] 236 0217 236 0217
1,2,4-Trimethylbenzene 419 MAX[SB-14(78)] | 419 MAX[SB-I4(7-8)] | 2220 MAX [MW.3] 4.19 2220 4.19 2220
MAX [SB-14 (7-87] 443  MAX [SB-14 (7-81] 0.990  MAX [MW-3] 443 0.890 4.43 0.950
R L B e i m—_ ' e T I j
30 MAX[SB-14 (7-8%] | 123 MAX [5-14 (7-6)] | oses  maxpaws) | 123 | 0.995 41
B O AT . - e B Tl . - i -
IR i 'oh gae pelan, s L 5l B i T b - o
MEAN Il =
Notes:
*-=" indicates COC not retpined for the identified media or exposure pathway,
mg/kg - willigram per kilogram MEAN - arithmetic mean MAX - maximum concentration
mp/L - milligram per liter ROW - right-of-way Ave. - Avenue
fi-bga - feet below gmmd sorface NR - not required

[1] Off-site source concentrations for masaturated subsnrface soil 4-8 fi-bgs were the maxinum concentrations from soil borings SB-12 (7-8'), 5B~14 (4-5' and 7-8", and SB-15 (7-8"). Howcver, lead sowrce concentration is the arithmetic mean from unsaturated
subsurface soil semples SB-12 {7-8"), SB-14 (4-5' and 7-8"), anc SB-15 (7-8.

[2] Off-site source concentrations for unsaturated subsurfave soil 4-10 ft-bgs were the maxinvnn concentrations frowm soil borings SB-12 (7-8' and 8-10'), $B-14 (4-5' and 7-8'), and SB-15 (7-8' and 5-10'). However, laed source concentration is the arifhmetic
mean from unsaturated subsurface soil samples SB-12 (7-8 and 9-10°), SB-14 (4-5" aud 7-87, and SB-15 (7-8' and 9-10").

{3] Source: concentrations for overburden groundwater ara the maximum concentrations from on-sits menjtoring wells MW-3 and MW-5.

[4] Thia recepior ia expected to be in direct contact with subsurface Foil gnring intrusive activities to 2 maximum depth of 8 ft-bgs. Therefore, the source concentraticn is the direct contact unsaturated subsurface soil 4-8 ft-bgs sontce concentrations for fhe
ingestion, dermal contact, and inhalation of particulate pathway. The source ration for the iubalation of volatiles pathway is direct contast unsaturated subsurface d-10 fi-bgs source concenirations,

(5] This receptor is not expected fo be in direct coniact groundwater diring intrusive activities based on the mximum excavation depth of 8 f-bgs and depth to ground ¢ ge depth to ground 10 ft-bps). Therefore, the source concentration is the
averbirden groundwater source concentrations for volatile COCs ouly.

16] This receptor is expected to be in direst contast with subsurface soil to & maximum extavation depth of 14 fi-bgs. Therefore, the sontce concentration is the direct contact subsurface sil 4-10 fi-bgs somrce concentrations. Note only volatile COCs were
tetained for the mhalation of volatile pathway,

[7] This receptor may be in direct contact with growndwater during infrosive activities based on the mmdnmm cxeavation depth of 14 fi-bgs and depth to groundwater (aversge depth to groundwater is 10 ft-bgs). Therefore, the source concentration is the
overburden groundwater source concentrations. Note anly volatile ©OCs were retained for the inhalafion exposure pathway.

(8] Source concentrations only required for volatile COC (as defined in Section 250.1 of the Act 2 regulations as a chemical compound with a builing point less than 200 degrees centigrade &t ! atm) for the inkalation of volatiles exposnre pathway.
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Table 6-1

Chemical Properties
Rislc Assessment Repart
Former Top's Diner Property
Johnstown City, Pennsylvania

Molecular Weight Melting Point Boiling Point
Valne Source Value Source Value Source

Chemical CAS No. ~[°C) °C)
Volatlle Organic Compoynds, - - .-, | R e T e DR i
Benzene 71-432 RAIS 55 RAIS 81 Act2
Toluene 108-88-3 RAIS -94.9 RAIS 111 Act2
Ethylbenzene 100-41-4 RAIS -04.9 RAIS 136 Act 2
Kylenes, Total 1330-20-7 RAIS 140 Act 2
Cumene 08-82-8 RAIS 152 Act2
1,2,4-Trimethyibenzene 05-63-6 RAIS 169 Act 2
1,3,5-'_I'rim:thy1benz:ene _ 108-67-8 _ _ RAIS 165 Act 2
Naphthalene 91-20-3 128 RAIS 218 Act2

Notes:

g/mol - grams per mole

°C - degrees Celsius

Sources;

Act2 - Pemmsylvania Code, Title 25, Chapter 250, Administration of Land Recycling Program. Pennsylvania Department of Environmental
Protection, Tanuery 8, 2011, (Chapter 250, Appendix A, Table 5)
RAIS - Risk Assessment Information Systemn Website (hitp:/fwww.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

Johnstoewn City, Pennsylvania

1:54 PM on 7/9/2015

L/L - liters per liter

Sowrces:

Water Solubility Vapor Pressure Octanol-Water Part, Ceef. (X,,)
Value Source Value Source Value Source

Chemical CAS No. (n_x_g!ﬂ (mmggl (L/L)
Volafile Organic Componnds - . “rw ot fae 70 0 pa ST i ®T T et T n 2T S T
Benzene 71-43-2| 1.8E+03 Act2 958+ RAIS 1.3E+02 RAIS
Toluene 108-88-3| S5.3E+02 Act2 2.8E+N1 RAIS 5.4E+02 RAIS
Ethylbenzene 100-41-4| 1.6E+02 Act2 9.6E+00 RAIS 1.4BH03 RAIS
Xylenes, Total 1350-20-7 1.8E+02 Act2 8.0E+00 RAIS 1.4E+03 RAIS
Cumene 08-82-8( 5.0EH01 Act2 4.5E+00 RAIS 4.86+03 RAIS
1,2,4-Trimethylbenzene 95-63-6| 5.6E+01 Act2 2.1E+00 4.38+03 RAIS
1,3,5-Trimethylbenzene 4.9B+01 ___Ad2 2.1E+00 LIEHE - R
SémiVolatile Organic Compounds. - o= 0 dwas” o wge " malis T T i, e L ol
Naphthalene 91-20-3] 3.0E+01 Act2 2.0E+D3 RAIS

Notes:

mg/L - milligrams per liter

mm He - mill imeters of mercury

Act 2 - Pennsylvania Code, Title 25, Chapter 250, Administration of Land Recycling Program. Pennsylvania Department of Environmental
Protection, Jamuary 8, 2011. (Chapter 250, Appendix A, Tablc 5)

BAIS - Risk Assossment Information System Website (http://www.tais.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

1:54 PM on 7/9/2015

mg/Kg / mg/L - milligrams per kilogram per milligram per liter
atm - m*/mol - atmosphere cubic meter per molc

Sources:

Organic Carben Part. Coef. (K,,) Henry's Law Constant

Value Source Value Source
Chfmkal o CAS No. (mﬂl plglL) V(atx-l_l-m’fmol)
v'ﬂﬂﬂeo_._m_gg“ﬁp“ﬁﬂds, RN o A .-;.u.. il . Y | e RS T | Ta o A
Benzene 71432 1.5E+02 5.6E-03 USEPA 2015, ORNL
Toluene 108-88-3 2.3B+02 6.6B-03 USEPA 2015, ORNL
Ethylbenzene 100414 4,5B+H02 7.9E-03 USEPA 2015, ORNL
Xylenes, Total 1330-20-7 3.8E+02 5.2E03 USEPA 2015, ORNL
Curnene 08-82-8 7.0E+02 1.2E02 USEPA 2015, ORNL
1,2,4-Trimethylbenzene 95-63-6 6.18+02 6.2E03 USEPA 2015, ORNL
1,3,5-Trimethylbenzene ‘ 1Q8-67-8 6.0E+02 ‘ 8.8E03 USEFPA 2015, ORNL
Seml-Volatile Organi Compindes "~ sz o a0 U e T T e
Naphthalene 91-20-3 1.5E+403 RAIS 4 4E-04 USEPA 2015, ORNL

Notes;

RAIS - Risk Asessment Information System Website (hitp://www.rais.ornl.gov) (May 11, 2015)

USEPA 2015, ORNL - United States Environmental Protection Agency - Oak Ridge Nationa! Laboratory Chemical

Properties Table, January 2015
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Table 6-1
Chemical Properties

Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania
Vapor Phase Diffusivity Water Phase Diffusivity
Yalue Source Value Source

Chemical CAS No. (cm?/s)
Volatile Organie Compounds. .- ~»=" " . L Lt L
Benzene 71-43-2 1.0E-05 RAIS
Toluene 108-88-3 9.2E406 RAIS
Bthylbenzene 100414 8.5B-06 RAIS
Xylenes, Total 1330-20-7 9.9E-06 RAIS
Cumene 08-82-8 7.9E-06 RAIS
1,2,4-Trimethylbenzene 95-63-6 7.9E-06 RAIS
1,3,5-Trimethylbenzene ___ 108-67-8 7.8E-06 RAIS
Semi-Volatile Organic Compognds .- - 50 .= e s g
Naphthalene 91-20-3 8.4E-06 RAIS

Notes:

cms - centimeters squared per second

Sources:

RAIS - Risk Assessment Information System Website (http:/fwww.rais.oml.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 IUR
Gastrointestinal -
General Adsorption Factor . CSF General
Chemical CAS No. |(mg/kg-day)®  Source (unitless) Source | (mp/kg-day)’| (pg/m?)” Source
Volatile Organic Compounds . = --77 | Y e SN SRR e
Benzene 7i-43-2 I 1 RAGS-B| 5.5B-02 7.8E-06 1
Toluene 108-82-3 —_ - — —
Ethylbenzene 100-41-4 1.1E-02 C 1 RAGS-E 1.1E-02 2.5E-06 C
Kylenes, Total 1330-20-7 -- - - -
Cumene 98-82-8 - — - -
1,2,4-Trimethylbenzene 95-63-6 — —_ — —
],3,5-Tximf:_tl_1y1bcnzene ] 108-67-8 _ —— _ ] -— _ - . —
Semi:Volatile Organie Compoings,..- =~ | - ' T T | i =" e
Naphthalene 91-20-3 C 1 RAGS-E 1.2E-01 3.4E-05 C
Notes:
CSF - Cancer Slope Factor (mg/ke-day]" - per milligram per kilogram per day
IUR - Inhalatipn Unit Risk (1e/m’)™ - per microgram per cubic meter
Sources:
C - California EPA Cancer Potency Factor
1 - Integrated Risk Information System (IRIS)
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 RfD Inhalation RfC
Gastrointestinal

General Adsorption Factor RID RfC
Chemical CAS No. (mp/kp-day) Source (znitless) Source (mg/ke-day) (mg/m?} Source
Velatile Qrganie Goimpoimnds .- oo )" "0 T cewe T T T T
Benzene 71-43-2 4,0B-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 5.0E+H00 I
Ethylbenzene 100-41-4 1.0E-01 I 1 RAGS-E 1.0E-01 1.0E+00 1
Xylenes, Total 1330-20-7 2.0B-01 I 1 RAGS-E 2.0B-01 1.0E-01 I
Cumene 98-82-8 1.0E-01 I 1 RAGS-E 1.0E-01 4.0E-01 I
1,2,4-Trimethylbenzene 95-63-6 5.0B-02 PPRTV Archive 1 RAGS-E 5.0E-02 7.0E-03 PPRTV
1,3 5-Trimethy1bgnzene 108-67-8 1.0B-02 PPRTV 1 RAGS-E 1.05-02 6,0E-03 PPRTV Archive
Sems-Volatile Opganiie Compounds ... - *% T Lo T AT R O
Naphthalene 01-20-3 2.0E-02 1 RAGS-E 2,0E-02 3.0B-03 I
Notes:
RiD - Reference Dose
RfC - Reference Concentration mg/at - milligram per cubic meter
Sources:

I~ Integrated Risk Information System (IRiS)

PPRTY - EPA Provisional Peer Reviewed Toxicity Valu

PPRTV Appendix- EPA 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
Subchronic Reference Doses and Reference Concentrations

Risk Assessment Report
Former Top's Diner Property
Johustown Clty, Pennsylvania
Oral RfD Dermal Rfl1 Inhalation RAC
Gastrointestinal
General Adsorption Factor | RiD RIC
Chemica) CAS No. Source (unitless] Source | (mg/kp-day) (mg(m’)_ Source
Volatlle Organic Componnds; 5. 7 70 | T T e ST T
Benzene 71432 PPRTV 1 RAGS-E 1.08-02 8.0B02 PPRTV
Toluene 108-88-3 PPRTV 1 RAGS-E, 8.0E-01 5.0E+00 PPRTV
Ethylbenzene 100-41-4 I {chronic; 1 RAGS-E 1.0E-D1 9.03+00 PPRTV
Kylenes, Total 1330-20-7 PERTY 1 RAGS-E 4,0E-01 4.0E-01 PPRTV
Cumene 08-82-8 HEAST 1 RAGS-E 4,0E-01 4.0E-01 I {chronic)
1.2,4-Trimethylbenzene 95-63-6 50E02 PPRTV Archive {chronic) 1 RAGS-E 5.0E-02 7.0E-02 PPRTV|
1,3,5-Trimethylbenzene 108-57-8 FPRTV Archive 1 RAGS-E 50801 1.0E-02 PPRTV
Seémi:Vglanle Organic Coivipounds, | S e N B
Naphthalene 91-20-3 ATSDR] 1 RAGS-E 6.0E-01 3.0E-03 I {chronic)
Notes:
RED - Reference Diose my/kg-day - milligram per kilogram per day

RAC - Reference Concentration mgz’m3 - milligram per cubic meter

Sources:

ATSDR - Intermediate Minimal Risk Level (MRL) from the Agency for Toxic Substances and Disease Registry

chronic - chronic value used as subchronic value

I - Integrated Risk Information System (IRIS)

BEAST - Health Effects Assessment Sormnary Tables

PPRTV ~ EPA Provisional Peer Reviswed Toxioity Value

PPRTVY Aschive- EPA Provisional Peer Reviewed Toxicity Value - Archived Value

RAQS-E - Risk Assessment Guidance for Superfund (RAGS) Volume I: Human Health Evaluation Maiual (Part E, Supplemental Guidance for Dermal Risk Assessment)
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Table 6-5

Cancer Slope Factor/Inhalation Unit Risk - Tumor Type or Target Organ

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

Oral Tumor Type or Target Organ

Inhalation Tumor Type or Target Organ

Chemical CAS No
Volatile Organic Compounils © |+t T L et T Lt s NI LR
Benzene 71-43-2( levkemia; blood lenkemia, blood
Ethylbenzne 100-41-4 f:;f: It:tlzule varcinoma or adenoma incidence data in renal tubule carcinoma or adenoma incidence data in male rats
Semivolatile Organic Compounds. .= =~ "} =777 Lm0 0T | T O SRR
Nanhthalene 91202 nasal respiratory epithelial adenoma and nasal olfactory | nasal respiratory epithelial adenoma and nasal olfactory

P epithelial neuroblastoma incidence data in male rats epithelial neurcblastome incidence data in male rats
Notes:

Sources used include:

IRIS - Integrated Risk Information System (http:/fwww.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)

1:54 PM on 7/8/2015
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Table 6-6

Chronic Reference Doses/Concentrations - Critical Effect or Target Organ

Risk Assessment Report
Former Top's Diner Froperty
Johnstown City, Pennsylvania

1:54 PM on 7/9/2015

Oral Critical Effect or Target Organ Inhalation Critical Effect or Target Organ
Chemical CAS No.
Volitls Organie Compotnas” ______ Jer © e
Benzene 71-43-2] decreased lymphocyte count; blood decreased lymphocyte count; blood
Toluene 108-88-3| increased kidney weight neurological effects in occupationally-exposed workers
Ethylbenzene 100-41-4| liver and kidney toxicity developmental toxicity
Xylenes, Total 1330-20-7] decreased body weight, increased mortality inpaired motor eoordination (decreased rotarod
performance)
. . . mcreased kidney weights in female rats and adrenal
Cumene 98-82-8| increased average kidney weight in female rats weights in male and female rats
decreased in body weight gain, clinical oobservations,
1,2,4-Trimethybenzene 93-63-6| and increased serum phosphorus levels, increased decreased clotting time; blood
_ welghts
1,3,5-Trimethylbenzens 108-67-8| liver effects respiratory, neurological,and hematological effects
Semi-Yolatile Organic Componds” L , JETEaERess | v RS
Naphthalene 91-20-3| decreased mean terminal body weight in males - Efﬁ?ﬂ.s (hyperplasia n re_spu-atory EEiland
metaplasia in olfactory epithelium)
Notes:

Sources used include:

IRIS - Integrated Risk Information System (hittp:/Awarw.epa.govARIS/)
RAIS - Risk Assessment Information System website (http://www.rais.oml.gov} (Accessed on May 11, 2015)
California Environmental Protection Agency (http/Awww.oehitha. ca/goviisk)
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Table 6-7
Absorption Adjustment Factors for COCs in Seil
Risk Assessment Report
Former Top's Diner Property
Jobmstown City, Pennsylvania

Ingestion of Dermal Contact
Seil with Soil
Chemical CAS No. Value Basis Value Basis
Valitile Organic.Compguids ~ -~ [T 7 oesee e SEEETIC L L AT T
Benzene 71-43-2 100% congervative assumption| 0% W RAGS-E
Toluene 108-88-3 100% conservative assumption| 0% M RAGS-E
Ethylbenzene 100-41-4 100% conservative assumption| 0o M RAGS-E
Xylenes, Total 1330-20-7 100% copservative assumption| 0% W RAGS-E|
Cumene 98-82-8 100% conservative assumption 0% M RAGS-E
1,2,4-Trimethylbenzene 95-63-6 100% conservative assumption 0% M RAGS-E
1,3,5-Trimethylbenzene 108-67-8 100% conservative assumption| RAGS-E|
Semi-Volatile Organic Compourds . | =% 7 L o - o [ L PR
Naphthalene 91-20-3 100% conservative agsumption RAGS-E
Notes:
RAGS-E - Risk Assessment Guidance for Superfund {RAGS) Volume I: Human Health Evaluation Manual (Part B, Supplemental 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
(z/mol) (mnifless) (em/hr)

Chemical CAS No. Value i Value Basis Value Basis
Volafile Qrganie Compounds = 07 . [ o T e B A e P i R P ;
Benzene 71432 1.3E+02 RAIS 1.5E-02 Est. RAGS-E
Toluene 108-88-3 5.4B+02 RAIS 3.1E-02 Est. RAGS-E
Ethylbenzene 100414 1.4B+03 RAIS 4.9E-02 Est. RAGS-E
Xylenes, Total 1330-20-7 1.4E+03 RAIS 49E-02 Calc. RAGS-E
Cumene 98-82-8 4 6B+H03 RAIS 8.8E-02 Calc. RAGS-E
1,2 4-Trimethylbenzene 95-63-6 4.3E+03 RAIS 8.4E-02 Calc. RAGS-E
1.3,5-Trimethylbenzene 108-67-R 2.6E+03 RAIS 6.1E-02 Calc. RAGS-E
(Semi-Volgtle Organic Compounds ==~ . | | omaeaes R T s T e
Naphthalene 91-20-3 128 RAIS 2.0E+H)3 RAIS 4.7E-02 Est, RAGS-E

Notes;

g/mol - grams per mole

em/hr - centimeters per hour

Kp - Permeability coefficient

Sources;

Est. RAGS-E - Value is the estimated value presented in RAGS Part E.

Cale. RAGS-E -~ Value is calculated by using equations provided in RAGS Part E.

RAIS - Risk Assessment Information System Website (htip:¢/vwepew rais.orml.gov) (Accessed or May 11,2015)
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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
B Tau-ev tstar FA
(unitless) (hr} (hr) (unitless)

Chemical CAS No Value Value Basis Value Basis Value Basis
Volatile Organtie Compounds ™ - 7. o g TIT T e e R e T T s T e
Benzene 71-43-2 1.0E-01 Est. RAGS-E 2. 9E—01 Est. RAGS-E 7.0E-01  Est RAGS-E 1.0EH00 Est. RAGS-E
Toluene 108-88-3 1.0E-01 Est. RAGS-E 35E-01 Est. RAGS-E 84E-01  Est RAGS-E 1.0E+H00 Est RAGS-E
Ethylbenzene 100-414 2.0B-01 Est. RAGS-E 42E-01 Est RAGS-E 1.0BE+00  Est. RAGS-E 1.0E+H00 Est. RAGS-E
Xylenes, Total 1330-20-7 1.9E-01 Cale. RAGS-E 4.1E-01 Cale. RAGS-E 9.9E-01 Calc. RAGS-E 1LOEH0  Assumed
Cumene 98-B2-8 3. 7E-01 Calc. RAGS-E 4.9E-01 Calc. RAGS-E 1.2E+00 Calc. RAGS-E 1.0EH00  Assumed
1,2,4-Trimethylbenzene 95-53-6 315E01 Cale. RAGS-E 4.9E-01 Calc. RAGS-E 1.2E+00 Calc. RAGS-E 1.OEH0  Assumed
1.3 S-Trnnemylbenzene 108-67-8 2.6E-01 Calc. RAGS-E 4.9E-01 Cn]c. RAGS-E 1.2E+00  Calc. RAGS-E 1.0E+00 Assumed
Semi-Volafile Organle Gompounds. _ woi- 7 o b w T LD et s T e T e T
Naphthalene 91-20-3 2.0E-01 Est. RAGS-E 5 6E-01  Est. RAGS-E 1.3E+00  Est. RAGS-E 10E+00 Est. RAGS E

Notes:

B - dimensionless ratio of the permeability coefficient of a constituent ttrough the stratum corneum relative to its permeability coefficient across the viable

epidermis

Tauw-ev - lag time per event FA - fraction absorbed

tstar - time to reach stready state br - hour

Sources:

Est. RAGS-E - Value is the estimated value presented in RAGS Part E.
Cale. RAGS-E - Value is calculated by wsing equations provided in RAGS Part E.

Assumed - Conservative assumption
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Table 6-9
Caiculation of Permeability Constants for On-Site Construction Worker and Qff-Site Utility Worker
Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania

Exposure Time per Event (ET) = g hrs/event
Permeability Constant

Kp B Tan-ev tstar FA Organic? ET <=tstar . ET > tstar Sclected
Chemical (cm/hr) (unitless) (hr/event) (hr) (unitless) Enter "Y" or *N" (em/hr) {cm/hr) (ca/hr)
Volatile Organic Compounds
Benzene 1.5E-02 1.0E-D1 2.9E01 7.0E-01 1.0E-+00 Y 7.9E-03 1.SE-02 1.5B-02
Toluene 3.1E-02 1.0E-01 3.5E-01 8.4E-01 LOE+HD Y 1.8E-02 3.1E-02 1.1E-02
Ethylbenzene 4.9E-02 2.0E-01 4.2B-01 LOE+H)0 1.OE+00 Y 3.1E-02 4.7E-02 4.7E-02
Xylenes, Total 4.9E-02 1L9E-01 4.1E-01 9.9E-01 L.OE+)D Y 3.1E-02 4.7E-02 4.7B-02
Cumene 8.8E-02 31.7E-01 4.9E-01 1.2E+H00 1O0EHO Y 6.0E-02 7.9E8-02 7.9E-02
1,2 4-Trimethylbenzene 8.4E-02 3.5B-01 49B-01 1.2E+00 L.OE+HI0 Y 5.8E-02 7.6E-02 T.6E-G2
1,3 5-Trimethyibenzenc 6.1E-02 2.6E-01 4.9E-01 1.2E+00 1.0E+00 Y 4.2B-02 5.8E-02 5.85-02
Semivolatile Organic Compounds
Naphthalene 4.7E-02 2,0BE-01 5.6B01 L3EH)0 1.OEHDD Y 3 4E-02 4.78-02 4.7B-02
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Table 7-1
Summary of Exposure Assumptions for On-Site Trespasser {12 to 18 years old)
Risk Assessment Report
Former Top's Diner Property
Johnstown City, Peinsylvznin

[Farameter Value Units Comments/References Intake Equation
{Averaping Times
Inhalation

AT (5} Carcinogenic Effects = " 613,200 hours averaging time for a carcinogen based ox lifetime of 70 years (lifetime in years x 365 days/vear x 24 hours/day) (USEPA 2009)

AT (he) I inogenic Effects = 52,560 hours averaging time for a nencarcinogen (ED in yvears x 365 daysfyear x 24 hours/day) (USEPA 2009)

Exposure Assumptions Assoefated with Direct Contact with Soil
Inhalation of Constituents Emitted from Soil (Volatiles)

ET Expaosure Time 2 hourvday average time expected 10 trespass on the site (VA DEQ 2014)

EF Exposure Frequency - 24 daysfyear default iption for a tresp scenario; 6 days per month for 4 manths (VA DEQ 2014) EC = M_*M

ED Exposure Duration 6 years based on age range of exposure (12 1o 18 years) AT

EC, Exposure Concéntration {Carcinogenic) chemespes.  pg/m’ calculated

EC,, Exposure Ci ion (N inogeni chemespec.  pg/m’ calculated

TF g0t Transfer Factor (volatiles) chemrspec,  kgm' calculated using the soil volatilization model from the Soil Screening Guidanoe (USEPA, 1996) CA" = C"" * ﬂ?"

CA, Concentration in (utdoor Air chem-spec.  pp/m? calculated value

Coe Souree Concentration in Soil = chem-spec.  pgikg measured value

CF Conversion Factor 10E+03 pg/mg - EC,.

fUR Inhalation, Unit Risk . chem-spec,  {pg/m’)’ chemical - specific Risk = EC, » 1UR HI = m
Reference Concentration = chem-g ') chernical - specific

'ln:nlu Assumptions Associated with Direct Contact with Groundwater
Aohalation of Constituents Emitted from Groundwater to Outdoor Air

ET Exposure Time - 2 hours/day Bverage time expected to trespass on the site (VA DEQ 2014)
EF Exposure Frequency 24 days/year default assumption for o trespasser scenario; assumes 6 days per month for 4 months (VA DEQ 2014} EC = CA, *ET »EF *ED
ED Exposure Duration 6 years based on age range of exposure (12 to 18 yenrs) AT
EC, Exposure Concentretion (Carcinogenic) - chem-spec, pg/m’ caleulated
EC,. Exposnre Concentration (Noncarcinogenich chemespec.  pgfin’ calculated
TF poct Transfer Factor . chem-spec, L/m® lculated using the gronndwater volatilization model (ASTM 2015) A, =Cp* 7,
Cd, Concentratien in Chtdeor Alr chem-spec.  pg/m® calculated value
Cor Source Concentration in: Groundwater chem-spec, pg/L Tacasured valuz
CcF Conversion Factor LOE+03  pg/mg - Efp,
R Inhalation Unit Risk - chomespee. (ug/m’)"! chemical - specific Risk = EC, + [UR Hi= oo CF
| RfC Refe Concentration = cherm-spec. (mg/m’) chemical - specific
1:59 BM oo 7912015 Lofl Sheetz 21-R-HI Caics - Trespesser-051119 xls
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Tahle 7-2
Summary of Exposure Assumptions for On-Site Construction Worker

Rish Asseasui¢nt Report
Former Top's Diner Property
Johostown City, Peausyvianla
!Pnnmmr Value Udils Comutents/References Totakie Equation
Averagiog Times
Ingestfon/Dermal
AT f5) Carcinogenic Effects 25,550 days ing time for a carci; based on Liferi 70 years (lifetime in years x 365 days/year) (USEPA 1991)
AT {nc} Noncarcinogenic Effects 42 days defbult Bssumption {IPCE 2007)
Inhalation
AT ) Carcinegenic Effects 613,200 houn averaging time for a carcinogen based on lifetima of 70 years (lifetime in years x 365 daynfyearx 24 heurs/day) (USEPA 2009)
AT {n Nongarcinopenic Effecty = B.760 howrs averging time (o 8 noncarcinogen (EDY in yesra x 365 days/vear x 24 hours/day) (USEPA 2009)
WE:gnmre Assumptions Associated with Direct Coatact with Sofl
Incidental Ingestion of Suil
1R [ncidental Soil Ingestian Rate 330 me-soilfday default exposuce Bactor value for a construction senaria (USEPA 2002)
oF Conversion Factor LOB06  kp/mg = Tygos = C8 o *TF, % AAF W IF,. .,
jod Fraction of Daify Total = 1 unitless assumes 10D% of daily seil ingestion oceurs fiom soil at the site
£F Exposure Frequency 25 daysfvear azsumes 5 weeks of consiruerion in soil at 5 days/week; where total construction petlod is 30 days (IPCB 2007)
ED Exposum.Dnrnlian 1 years constucticn nuiuni nvq'numy!arpel:ibd (FPCE 2007) R,y *CF » Bl v EF w ED
B Body Weight 0 kg defult for an edult ial exposure (PACODE 2011) e = o sl
IFmpe f)  Intake Factor (Carcinagenic) 461E-09 pfp-day celculated Bi = AT
IF gy (] Intake Factor (Noncarcinegenic) 2.ELE-06  kgkp-day caleulatad
C8 e Seurce Concentration in Soil chem-spec.  mpkg measured value
TF, Transfor Factor 1 unitless conservative assumptian fing-s(ng)
AAF gy Absarption Adjustment lactor 1 mgmg conservative assumption Rist = liny_; () * £5Fg HI = R0
Fiogs Intake for Ingestion af Sail cherm-spec.  mg/kg-day chemical - specific
CSFy Oral Cancer Slope Factor «  chemespec, (mpkeday)’  chemical - spexific
RO p Oral Reference Dose = chem-sper. _mptkg-day chemical - specific
Dermal Contact with Soil
54 Exposed Surface Arce . 3,300 cm¥day recomumended default value for a ion scenario ive of face, facearms, and hands) (USESA 2002)
AF Soi! Adherence Rate 03 mpfem? e ss™ ile value far ion workers (USEP4, 2004)
CF Conversion Factar 1.DE06  kg/mg =
FC Frection of dey with contmct 10 soil = 1 unidess assumes L00% of daily 8ail contact oceurs from soil at the sits.
EF Exposure F:equmcy = 25 daywyear assumes 5 weaks of construction in soil &t 3 daysfwesk; where totl construction period 15 30 doya (IPCE 2007) Lyermeg = T8 #TF_ % AAF, Y/ .
ED Exposure Duration | years Coilstruction ocenrs aver @ ois yeur peried (IPCB 2007)
BW Body Weight 70 kg defanlt ption for an adult i exposure (FACODE 2011)
IF jermee 16} Absorbed Dose (Carcinogenic) - L.38E-08  kg/kg-day calculuted
IF sy i} Absorbed Dost (Noncarcinogenic) BAZE06 kpfkg-day celentated Fp o= 84+ AF *CF = FC + EF + ED
€S, Source Conoentratian in Soil = chem-gpec.  mgfkg meusured value BW » AT
TF, ‘Trensfer Factor 1 unitless conservative assumptian
Forms Intake for Dermal Contact with Soil chert-spec.  mp/kg-day chemicsl - specific
AAF 4,  Absorption Adjustoyent Factor chem-spec. mghng chemice - spexific Risk = Ligrmg (o3 * CSFy w7 o ldermsusy
CsFy Dermal Cancer Slope Factor - chemapec. (nglkpday)  chemsicnl - specific AfDg
R0 Dezmal Referenco Dose = chem-gpee.  mg/ke-day chemical - specific
Iahalation of Constituects Emltted from Safl (Vatatiles and Particulates)
£T Exposure Time 8  hours/day defeult ion for an adult idential expasure (PACODE 2011)
EF Exposurz Frequency 25  daysiyear Assuines S weeks of constractian in soik at 5 doys/week; where totel construction period is 30 days (IPCB 2007} EC = CA, ¢ ET *EF » ED
ED Expuosure Duration 1 years construction ocoura over 4 ok year pericd (LPCB 2007) AT
EC, Exposure Concentratien (Carcinagenic) chem-spee.  pE/m’ calculated
EC,. Bxposure Conventration {Noncawinogenic) chemespes, pg/m’ salculated
TF gl ‘Teamafer Factor (volatiles) chem-spes.  kgfm’ caleulated vsing the aoil volatilization medel fom the Soil Sersening Guidence (USERA 1596) CA. =C_ % TF
TF syt Teanster Fackar {particulaes) 100E-10  kefr’ definclt value (FACODE 2011) @ T .
4, Concertiration in Outdoor Air - chem-spec.  pg/m?® caleulared value
Coe Source Cencentration In Soil checrsgee.  nehke measured vaiuc FCoc
CF Cenversion Factor 1OFHE  ppimp — Risk = EC. «IUR Hl= m
TR Inhalation Unit Risk chemispee,  (pgm’y! chemical - specific
RC Reference Concentration = chem-spec.  {mg/m® chemical - specific
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Table 7-2

5 ¥ of Exposure A iptions for On-Site Construction Worker
Risk Assessment Report
Former Top's Diner Property
Johnstowa City, Pepnsyvianly

Parameter Value Unifx Commentz/References Intake Equation

Averaging Times

Ingestion/Dermal
AT () Carcinogenic Effects 25,550  days averaging time for a carcinogen based on lifctime of 70 years (lifetime in years x 363 days/year) (USEPA 1951)
AT frc} Noncarcinogenic Effecty = 42 days default assumption (IPCB 2007)

{inhnlation
AT (6} Carcinogenic Effects = 613,200 hours averaging time for a carcinagen beacd on lifetime of 70 years (lifetime in vears x 365 drysfyenr X 24 houra/day) (USEPA 2009)
AT (ne} Noncarcinogenic Effects E760 houn averaging time for a nuncarcinogen (ED in years x 365 daya/year x 24 hours/day) (USEPA 2009)

Expasare Assumptions Assoclabed with Direct Contact with Groodwater

Dermil Contaet with Greandwater
E7 Enpoced Surface Arce 2550 cm* mean body susfece area exposed for ndult male {carresponds to forearms snd hands) (USEPA 2311}
ET Exposure Time B h defaulr for an adult identiul expogure (PACODE 2011)
&F Exposure Frequency 5 daysiyear -agpumes 1 week of construction in contact with expoged proundwater at 5 days/wwoek during tha 30 days construction period ([PCE 2007)
£D Exposure Duratien 1 yeam constraction ocouss over a ans year period (ZPCB 2007)
cr Conversion Factor LOE0)  Licm® — = -
W Body Weight T ke defule for en adule ial exposure (PACODE 2011} Firu i = CW e $TFy, * PO * [ gy,
JFame (¢} Absorbed Dose [Carcinogenic) 5T0B05 Lehr/em-kg-day  caleulsted
IF sy (12)  Absorbed Dose (Noncarcinogenic) 347602 L-hefem-kg-day  calculated SA*ET wEF » ED+CF
cw,, Source Coneentration in GW chemosper. mplL. measured valug IF g e = T Ewear
TF.. Transfer Factor L unitless canseTvative assumption
Fsd Permeability Constant chem-spee,  covhr chemical - specific Pl o CSF, Hi= Lderm-1e
[ Intake for Dermal Contact with Groyndater = chemspsc. mpfkg-day chemical - specific Clie il b RfDp
CSFp Dermal Cencer Stops Factor a chem-spec, (mgkgday)'  chemical « specific
RDg Demmal Reference Dose = chem-spec.  mp/kg-day chemical - specific

of Gy Emitied frov G: to Ontdoor Air

ET Exposure Time = 8  hours/day defauylt for en adult idh exposure (FACODE 2011
EF Exposuze Freguancy = 5 daysfyear assumes | week of construction in coatect with exposed proundwater a1 5 daysfwesk <uring the 30 duys construction perfod (IPC3 2007}
ED Exposurs Duration = { years construction oeeurs over a one yorr period (TPCE 2007)
BC, Exposure Concentration (Careinogenic) chem-spec.  pg'm’ calevlated EC = CA, »ET » EF » ED
EC e Expestre Concentratian (Nonzarcinogenic) chamespec.  pgfnr’ calculated AT
TR et “Trensfer Factor chem-spec.  Lin? using the d ization model {VA DEQ 2014)
cd, Concentration in Ortdoor Air chemespes.  pghn® celeulated vale Ca,=C, = TF,
Coe Source Concentration io Groundwater chem-spec.  pgfL measwred value c
CF Conversion F:I:cm;- = - ) Risk = K€, + [UR Hr= %‘ﬁ
IUR Inhelation Uit Risk - chemical - 3peci
RT Reference Concentration = chemical - 5

Sherw 21-R-HI Calea - Orrdils Ganet Worker_051115.21

WAL etnan Bngi sere\Shunios2] Johnnawn - Frrmes Top's DiertTabl niRisk Cales\



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

Risk Assessment Report
Former Top's Diner Property
Johnstowa City, Peoosyviaola
[Peramater Value Unlty [¥ Intake Equation
e
Avernging Times
{Lngestion/Deymal
AT} Careinogenic Bffecta 25550 days everaging time for a carcinagen besed an. liftime of 70 years {lifetima in years x 3635 days/year) (USEPA 1591)
AT fna} Norcarcinogsnic Effects 42 dava default avsymption {IPCB 2007)
Inhalation
AT} Carcinogenic Effeca 413200 hours everaging time for B carcinogen based au lifetime of 70 years (lifetims in years x 365 daysfyear x 24 hoursfday) (USEPA 2008)
AT fnc} Vi inogenic Effects = 8760 houm averagiug titne for @ noncarcinogan (ED in years x 353 days/year x 24 howrs/day) (USEPA 2009)
Exposert Assumptlons Associated with Direet Contret with Sodl
Incidentsl Ingestion of Soil
Rigs Incidents| S0il Ingestion Rate = 330  mg-soiliday default exposure facior velue fir 2 construction senario {USERPA 2002)
o Convoesicn Factar LOB-96  kgimp ingmy = C8 g, #TF % AAF g * g,
Fr Fraction of Daily Total -l 1 unitless assuries 100% of daily soil ingestion ocenes from sail at Lhe sits
EF Bxpozire Fraqueacy 25 daysyear assumes 5 weeks of ion in soil at 3 d k; where iotal ion period is 30 days (IPCB 2007)
ED Exposure.Duraljon 1 yesrs construction nn«fuﬂ over a one year period {IPCH 2007) !RM-: YCOF + FI + EF + ED
B Body Weight 70 kg defult for an adult identinl exposure (PACODE 2011) fFM_’ =
IFpp, (o Intke Factr (Carcinogenic) AGIEDS  Ieglkpday calculated BW « AT
IF g (12} Inteke Factor {Noncarcinogenic) 281E06 kghkg-day calculated
CS e Source Concentratian in Soil chem-zpec. mgfkg measured value
T, Transfer Facter 1 wnitless eonservative assumption f#
AAF gy Absorption Adjustment Pactor - 1 mgfmng eanservative assumption Risk = hngs (o + €5Fp Hi = Eﬁ?’;ﬁlﬂ
Fiogr Inteke for Ingestion of Soil - chem-spec.  mpfkg-day chemical - specific
C5Fg Oral Cancer Slope Factor = chemespec. (mptkpday)'  chemioal - specific
RDo Oral Reference Dose - chem-spec.  mgfkg-day chemical - specific
Dermal Contact with Soll
54 Exposed Surface Area = 3300 cm'day Tecommended default value for a construction seenacic {representative of fuce, forsanns, and hands) (USEPA 2002)
AF S0l Adherence Rate 0.3 mgfem* the 95" percentile value meesured for construetion workers (USEPA 2004)
CF Conversion Factor LOE-06 kg/mg -
fas Frection of dey with contact to gail 1 enitless assumes 100% of daily soil cantact ocours frown seil at the site
EF Exposure Frequency 25  daysiyear assumes 5 weeks of construction in soil at 5 days/week; whers Latel construction period is 30 days (IPCB 2067) Liornos SC8 g #TF ¢ AN L W IF,
£D Exposure Duration L yeams construction occurs over 4 one year pesiod (IPCH 2007)
AW Body Weight 70 kg default assumption for an adult nontesidential exposure (PACODE 2011)
IF doras {6 Absorbed Dose {Carcinogenic) - L38E-08 Lkp/kp-day calculated
IF aumy ) Absorbed Dose {Nencarcinoganic) BAZE-06  kgkg-day celeulated gy = SA*AF *CF  FC « EF * ED
CSye Soures Concentration in Seil chem-spee,  mpky measured yalue B « AT
TF, ‘Transfer Factor 1 unitless conservative casumption
{ durrea Intake for Dermel Contact with Soil - chem-spec.  mgfkg-day chetnical - specific
AAF gy Ahsorption Adjustment Factor chem-spec. mgfmEg chemica - specific Risk = lgapm-s(cy ¥ C5Fp Hi = Laerm —sne)
C5F, Dermal Cancer $lope Feclar = chemspec. (mpfkg-dayy’  chemial - spevific RfBp
RID, Demial Reference Dose = chemespec,  mglkg-day chenvical - specific
Inbalation of Constitoents Emitted from Soil {Volntlles and Particulates)
ET Expesure Time = 8 howrs/tday default jon for en edult idential exposure (PACODE 2011}
EF Expesure Frequency 25  daysiyeor ussumes 5 weeks of construction in soil at 5 days/week; where total construction pariod is 30 days (IPCB 2007} EC = CA, *ET *EF + ED
ED Exposure Duration - I yeers Comstruetion nocurs over & oae year period ([BCB 2007) AT
EC, Exposure Concentration {Carcinogenic) chem-sper, pefm’ ealculated
ECpe Bxp entration { i i chem-sper.  Mgfm® calculated
TF et Teznsfier Factor {volatiles) = chemopec. kgo? loulated using the soil volatilization model from the Soil Screening Guidance (USEPA 1996) Cd = »TF
TF vyt Transfer Factor {parficulates) 1.00E-10 kg’ default value (PACODE 2011) o e -
Cd, Concentration in Outdoor Air chemrspes,  pgim® calculated valus
Coe Sowrce Concentration in 8oil chem-spes.  pgfks ‘measured value ECne
CcF Conversion Factar 1.0E+03 pgimg Risk = EC.» [UR Hil = RFC+CF
IUR Inhalation Unit Risk chemyspee,  (ugfm’y?! chemical - spesific
Rafbrance Coaceplation = chems (mg/m’) chemical - specific
157 PMon WSS 10f2 . Sheera 21-R-HI Cokes - OF-She Conn Workse 06251530
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Table 7-3

¥ of Exposure A ptions for Off-Site Construction Worker {Central Ave. ROW)

Riak Assesgment Report .
Former Top's Diner Property
Johostown City, Pennsyvlamin
Cornmeter Value Unils CommentsRelerences Inizke Eqnation
Averaplop Times
Ingestion/Dermal
AT ) Carcinogenic Effects 25,550  doys averaging time for a carcinogan based on lifitime of 70 years (lifitime in years « 365 daysfyear) {USEPA 1981)
AT fro) Noncarcioogenic Effects 42 days default assizption ((PCB 2007)
Tobalation
AT Carcinogenic Effects 613,200  hours averoging time for & carcinogen based on lifetime af 70 years [lifotime in years x 365 duys/year x 24 hours/day) (USEPA 2009)
AT (nc) Nancarcinogenic Effects - 8,760  heurs averiging tima for a nonearcinogen (ED fu yeus x 365 daysfyear x 24 hours/day) (USEPA 2009)
Expazure Assumptions Assoefated with Divect Comtact wiih Groundwater
of Consti Emitted irom Gr to Quidoor Air
T Exposure Time 8  hours/dey defiulr ption far an aduly idential exposuze (PACODE 2011}
EF Exposure Frequency 5 daysfyear assumes | week af ion in contact with at 5 daya‘week during the 30 day construction period (IPCB 2007)
ED Exposcre Duration 1 years constniction oocurs ver d ane year period (IPCA 2007)
EC, Exposure Concentiation (Carcinngenic) chem-3pec. lim’m: calculated EC = CAn *ET + EF « ED)
BC,. Expostre Conventration (Norcarcimogenic) chem-spec.  p/m’ caleolated AT
TF i Transfer Factor chem-spec,  Lim? ) using the groundwater volalilization medel (VA DEQ 2014) .
CA, Cancentration in Qutdoor Air chem-spes.  pg/m® caleulated value CA,=C,p + TF,
Cop Souree Concentration in Groundwatar chem-spec.  pgfl measured valve
CcF Cunv:r'iiunl"?clc! = 1.0OB+)3 nglmg3 . ) Risk = EC, « [UR HI= R?:—MEF
T6R Inhaation Unit Risk = chemspec, (up/m’) chemical - specific I
b Reference Concentration = chem-spec. chemical - spacific

aof2
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Table 74

§ y of Exposure A Tor On-Site Utifity Worker
Risk Assessmeat Report
PFormer Top's Diges Property
Jobnstown City, Peansyhvanla
[Farameter Vans _Units Coymmens/Relermoces Tatake Equation
Avern) Times
| IwgestinaTher mal
AT Carvinogenic Effacts - 25,550 days averaging time ot 8 caceinogen based on lifstime of 70 years {ifetime in years x 365 days/yem) (USEPA 1991)
AT fic) Nonearcigogenic Eftcts - 5,125 days sveraging time £t a noccaccisogen (ED in years x 363 daysfyear) (USEPA 1585}
Inhnlation
ATt Carciuogenic Effects §13,200  hotes @véxmging time for a caccinogen based on tifetime of 70 year (lifetinte in yeurs x 365 days/yeas 24 howsiday) (USEPA, 2009)
Ar, Nousrcinggenic Effects 219.000 _honrs arvethging time for & upncarcinogen (DD in yeary % 368 dayfyom x 24 honrs/day} (USEPA 200
Exprsure Asumptions Assoriated with Direct Contact with Soll
Incidental lngestion of Sofl
[/ . Incidental Soil Ingration Raw: - 530 mp-scilday defbult sxposr Factor value for o construction pevario (USERA 2002)
CF Coaversicn Factar 10E-06 kgimg
Fi Fraction of Daily Total 1 unitlase assumes 100% of daily scil ingestion occurs from soil at the Hle
B Fispoauce Frequensy 1 daygpear issumes expasare o 5oil ocours ons day per year (MADEF 1995) Tigos = C8 g "TF, % AAF g # IFy,
ED Exposure Duration = 25 yem definlt assumption for an adult nouresidential exposure (FACODE 20113
i Hody Welght - 10 ke default on for ap adult iel exposime (PACODE 20113
IFing, (¢} Intake Fuctor (Carcinopsmic} - 461E0P  kglkp-day caloulated IR, __ +*CF «Fl »EF «ED
IFyy, fnc)  Intake Factor |Nautarcinogesic) = LI9EDR  kphkg-day caloulated gz = LBW: B
S Source Concentration in Sail - cheprapee. mphy measured valuo
T, Transfer Factar “ i} witlms eonservative assumption
Tige Intake for Tngestion of Soil = chemwspeo. mgkgdny  chemical - spesific Risk = hgacey * C5Fy st = Ragma ey
CSFp Oral Camcer Slope Fastor - chomspes. mEkpday)'  chemical - specific RfDp
RDg Orel Reference Doss = chemspee, mgkpday chemical - specific
AAF pe Absorpti i Factor = 1 mpimg canservative essumption
Dermal Cotuct with Soil
s Exposed Swrfies Arza 3300 curfday definlt value for 8 i iel scznerio f face, Boreamis, wed houds) (USEPA 2002)
AF Sail Adherenc: Rate 02wy’ default vahue for exposure (USEPA 2002)
cF Comversion Factor LUEDS kgimg
FC Fraction of day with contact to soil 1 unitless assmmes 100 of daily 20fl coutac azcurs from soil at the site
EF ‘Exposure Frequency - 1 deysfyear ansumes expovure o voil cocurs ane day per yoar (MADEP 1995) j‘h_' = CS" W T[-" ‘MFm-r'!FM—x
ED Exposure Dimatirn - 25 yeas default exsumption for an schult uonresidential exposure (PACODE 2011)
W ‘Body Waigh - 0 kg default assumpiion for an adudt noaresidential expomize {PACODE 2011)
IF g (6} Absorbed Dose (Carcinogenic) = $2IE00  kgkgday celculsted
¥ gz () Absorbed Dozt [Noncarcimopenic) = 258E-08 kphpday cajcolared Fpy = SA® AF «CF 2 FC » EF %« ED
8. Source Concen'ration in Soil = chemspro. mphg measured value - BW + AT
w, ‘Transfexr Factar - i nnitless COLSATVALivE AssumpLion
| . Intake for Deemsal Comisct with Sofl - cherp-spee.  mpkg-day chemical - gpecific
C88p Deamel Cameor Stope Factor = chemwpee, (mghp-dny)'  chemical - specific RISK = garmes # C5¥p i = Jerms
RDg Demel Refersnce Dose = chem-tpsc.  mpkp-ay chemica) - specific BfDy
AAF s brorplion. Adjustment Facior = chemspse. _mpimg chomiesl - specific
Inhalatiom of Coastitocats Ecaltted frem Soil (Volaties and Partlculntesy
ET Exposure Time = & howsiday fo tu adult inl expesure (PACODE 2011)
EF Enpasure Frequency = 1 dayslyear asswmes expamire 10 oil ovturs ane day per you (MADEP 1955) O = C4,%ET sEF + ED
ED Expusure Duretian - 2%y default fou for eu sdult il exposurs (PACODE 2011) AT
£, Expasure Concentration {Carciuogenic) = chemapec, pgm’ calendated
ECp Exposure i inogeni hem-spec.  pgim’ caleulaled
Ty Transfes Fastor (volatiles) = chemepec. kgm' calculated vsing the soil volatilization model oo the Soil Serveuing Guidance (USEPA 1996) Cd,=C,, *TF,
Tyt Tranafes Factar (particuletes) LODE-10  kpim' default value (PACODI 2011)
CA, Concentration in Oubdser Air - chem-spec.  jg'm® calculated valoe
CF Cosversion Factor - 19EH3  pgimg - EC,.
IR Inbalation Unir Risk chumeapos.  (pgim'y chremicel - specific Risk = EC, » IUR HI = O CF
RT Referenae Coucentration chomapes.  (mgm’) chomical - specific
Cor Sourcs Consentratio in Sai = chemme ppkg mesured vohe

157 PML e 4572013

Stmelz 21 A3 Coles - OneSite Ulkity Wosker_05041 5.uls
M Lchman EngrrmeryiShiwed2 | Jolmeown - Fomner Top's DivertTabletRisk Calery



Table 7-4

g ¥ of Exposure A ions for On-Site Utility Worker
Risk Assesemunt Report
Former Top's Diner Property
Johanstoren City, Tennsylvamis
Faradicter ¥alue Units CommentyRefereaces lotake Equation
Averaging Times
Ingestion/Dermat
AT Carvinsgenic Effects = 25,550 days sveraping; time for a carcinagon bused on lifetime of 70 years ([ifetins in years x 36§ duysfyeer) (USEPA (991}
AT g} Noncaccinonic Effssts = 5125 dys averagiog time for & pancarcinogen (ED in years = 365 days'year) (USEPA, 1989)
Iobahtion
ATf) Carcinogenio Efeets - 613200 hows averaging time for a cercinogon based an lifetinws of 70 years (lfetime in years x 365 days/year x 26 Louryday) (USEPA 2008)
AT e, Norcareigapenic Efects = 219,000 _howrs avotaging time foc  noncercinogen (ED in yoary x 365 diys/year 24 hourviday) {USEPA 1005}
Esposure Assomptinns Agsoeiated with Direct Contact with Groundyater e o F T Err
T iom ol Constiy Emitted from G to Quidoor Air
&F Exposure Tims 8 bhowsdny defauit i for @ widnit idential exposie (PACODE 2011)
EF Exposme Fraquency = | daywyesr EXSUMES eXPOFNe (0 groumdwater occura cne day per year {(MADEP §555)
ED Exposure Duration - 25 yeas default iou For an adult ideatial exposwe (FACGDE 2011} ge = CAL BT *EF + ED
EC, Exposuee Conceatration. {Carcinogetic) = chemspee.  pgm’ calculated AT
ECpe Exposure Concentration (Not=ueinogenic) = diamgpos. pgm’ calculated
ot Transker Factor = themespes. Liw? caloulated nsing the groundwater volatilizetion model (VA DEQ 2014) CA,=C,.* TF,
4, Concenprasin in. Outdoar A = chemspee.  pgit caleuloted vake
cF Conversion Factor = 106403 pgimg .
R ihalation Unt Risk ~  chemspse. (ugm'y' cheraieal ~ spevific Risk = EC, v [UR Hi = m—:“n,
B Relerence Cunceniation = diemsper,  (mpm’) chemical - specific
Cie Source Ci ion in Grozndwatae = clem-sper,  upL meazured valug
157 P on 772018 20f2 Shestz 21 B-HI Caks - Cm-Slse: Uhifiy Workas,_ 010433 51s
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Table 7-5

S ¥ of Exp A p for Qif-Site Utility Worker {Ceniral Ave, ROY)
Risk Assessuient Report
Former Top's Diner Propecty
Jubnstawn Clty, Penosytvania
Farameter Value Unity Comments/Refereaces Intake Equation
Avers, Times
Lageafioa/Thermal
AT Carinngenic Efec: - 25,550 days Averaglng tme for  carcinogen based o lifetime oF 70 years (lifedhne in years x 365 days/your) (USEPA 1091}
AT () HNoneareinogeaic Efects - 8,125 days averuging time for a oucarcinapen (B2 in yoms x 365 days/year) (USEPA 1989)
labatation
AT Carvinogenic Efects - 813,200 honrs uveragiug time for u caginogen bused oo Hifetime of 70 years {ifetime in years x 365 daysfyenr x 24 hours'day) (USEPA 2003)
AT fng} Noncarcinogenic Bifects = 219,000 _ hours Everapiop time for o neorarcinogen (ED in years x 65 days/year « 24 bours/day) (USEPA 2008
Exposure Avsmmpilsns Amnciated with Dirert Confact with Soll
Tucidental Ixgestion of Sel
Ruge Tieideytal Soil Ingestion Rate 10 mg-sciliday default exposure factor value for 8 construction sevario (USEPA 2002}
cr Conversion Factor 10E66  kyimg =
& Fruction of Daily Total - 1 itless assumtes L00% of daily soil ingestion occurs Eamsoil at the site
EF Exposure Frequency = 1 daystyesr asmumes FposUre 10 30i) oeours anc duy per year (MADEP 1995) J’,,,‘._, =08, *TF, 'MFN*J *"Fnu-a
ED Exposure Duration 25 yerrs defanlt a3sunption for an adul¢ nomresidzntial exposira (PACODE 2011)
By Body Weight 0 ke defanlt avsumphion for eu adult uomesideital caposure (PACODE 2011)
IFyps (g  Intuke Faclor (Caccimopenic) 461609 kp/hg-day calculatod IR wCit e F{%EF  ED
{F g i) Intuka Fictor (Noacarcinopenic) L2908 kg/kg-day calculatsd I, = LBW‘:}T——
C8ne Source Conceatration in Soil chem-sper,  mpgkg measured valg
TF, Transfer Factor 1 imitless comsarvative pssumplion
Ly Intake for Ingestion of Soil = chemepes. mpkgday  chemical- specific Risk = Tg_y 1) * C5Fa i = N vy
€sFg Oral Cencer Slape Fastor = chemspee. (mpkgday)'  chemical - specific ’ RfDo
D Oral Reforenca Digse = chem-spes.  mpkg-day chemical - spacific
AdF sy, Absarption Adjustment Favtor - 1 mgimg COSPIvBtiv Atmmmption
Dermal Contact with Soll
8A Exposed Surface Area 3300 emday defauke value fer of face, foveatms, and baods) (LISERA, 2002)
AF Soil Adhercocs Rate 02 mplemt defult vilue far inl exposua (TSEPA 2002)
aF Conversion Factor = 10806 kgimg =
C Frmction uf day with eontact to soll - L umitless aumes 100% of daily soil cortact orows Fom soil at the sife
R Exposure Frequengy - L daysfyees Assunicd caposure 10 soil cccurs one day per year (MADEP 1395) J—_— xCSM ~TF, OMFM"»[Fmﬂ
ED Exposire Chgatian = 25 years defimlt aswumplion for mn adhilt notsesideminl exposice (PACDDE 2011)
B Rody Weight - 0 kg defeult asnumphion. for an adult ponesidential exposice (PACODE 201 1)
IF s fij  Abrorbed Dose (Carcinppenic} = 92308 kpkg-duy calculated.
1 tums iG] Absoibed Dise (Nonoareinogenic) 238608 kpkpday calculated IRy, = AR AR $CF o FC 4 EF + ED
€S Source Comcentratios: in Suil = chemeaper. mpkg ‘measured valo i BW « AT
™", Transfer Factor - | unitless conservalive exsumption
fama Iimake for Pevunal Coatagl with Soii = chomeapes. chemical - sperific
[ Dermal Cancer Slape Factor = chomsper. (mghgdny)'  chemical - specific Risk = Lo, »CSE g
D, Decmal Refersucs Duse chem-pes,  mgka-day chemital - speeific rmes B Rf5,
AAF gy Absorption Adivstment Factar chem-spee. mgimg chemical - specific
Lahialation of Constituents Emitted from Soil (Volutilea and Particulafes)
ET Exposure Tine = 8 Doussiday Gefault pssunption for an edult nonresidentinl exposure (PACODE 2011)
EF Expopure Frequency - 1 daywyea aEpUMEE exposre (o soil octurs one day per yea (MADEP 1995} 0 = CAy T ET * EF + ED
ED Expasurs Duration - 25 years default assuption far an adult nonsesidential crpasure (PACODE 2011) AT
R, Fxposure Concentration (Cacinapenis) - chemeepoc. ppm’ caleulated
ECp Expoturs Concentraticn fnopeni = chemspee. pp/m’ caleulated
W prar Toumsfer Factor {voletiles) =~ chemspec. kgh’ calculeted using the soil valatilization odel From the Soil Sereening Guidance (USEPA 1996) Cd, =C,+TF,
TF g Trasfer Pactor (particulates) LOOE-10  kg/m® defuult value (PACODE 2011)
Cdy Comeentration in Cubdoor Air = chemipes. pgin? calculated valug
cF Comversiou Factor - 108403 pg/mg - FCpe
iR nbalation Unit Risk ~  chemapec. (ppn’)t chemieal - specific Risic = BC, » (UR A= RCacF
R Reference Concentration = chem-spec, (mg/h') chemical - specific
Com Source Cougwniretion in Sil = chemesper,  pgfhhs mtztured value
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Table 7-5

Summary of Exposure Assumptions for Off-Site Utility Worker (Central Ave. ROW)

Risk Assessmest Repgrt
Fuormer Tug's Diner Preperty
Jakagtown City, Peansylvasin

Value  LUnlts Comments/Refereaces Inftuke Equatinn.
= 35,550 days aveging time for & carcisogen based on lifeime of 70 years (lifetime in years = 365 daysyeer) (USEPA 1991)
= 9,125 days averaging tme for 2 noucarcimogen (B i yeers x 365 diys'year) (USEPA 1989)
613,200 hours AvEaEing tma for o carviuogen based on lifitime of 0 years (etime in yoers x 365 duysiyear x 24 houcs/dday) (USEPA 2009)
219,000 hows averaging iime for 8 noncarcing Ars x 364 4 ar & 24 hours/d: [SEPA 2009)
Exporure Assumptions Assaciated with Direet Contect with Groundwater
Dermal Contact with Groondwaler
54 Exposed Surfave Ares 2550 oo’ mean boty surface area exposed for ndult male (somesponds to Foreams and hands) (USEPA 2011)
&r Exgomuo Time 5 hrwiday defuutt pesumpsion for s adult nanresideatisl exposurs (PACODE 2011)
EF Enposure Frequency - 1 deysfyer AssNMEs caposire (o groundwaler oceurs one day per year (MADEFP 1955) gy =CW, *TF »PCwiF,. .
EDR Bxposure Duration - 25 yess defiult assumption for an adult nonresidential exposure (PACODE 2011)
CcF Conversion Factor - 10803 Llem® -
W - kg defunit jom fior an sdult ial eposre (PACODE 2011) 1Ry, = SAET 2EF 2 S0 CF
i—c - 285604 L-hommkpday calodated BW & AT
IF e fn¢)  Absortied Dose (Nepcarcinogenic) = 79BE-04 Lhrem-kgdey calcrlated
CH o Source Cancentration in GW chemespes.  mg/L meaguired valug Hr < Jummow Risk = 1 ~CSEy
IFy Tramaler Facter - 1 unitiess conBGITiVe #5swnption RfDy
FC Permeakility Conslant - . omibe chemicol - specilic T rr F I Err
Inbalation of Copstituents Emitied from Groundwater to Ouldonr Aic
T Exgosurs Tima = E  howslday default assumption for oo adult namesideatisl expasnre (PACODE 2011)
EF Exposucs Frequency I daystyear ESSUMES SXPOIUTE 10 proutdwalter pocurs one day par year {MADEE 1995)
ED Bxposure Drration. = 25 years deBault agsumption for an adult nunresidential exposure (PACODE 2011) 5= CA *ET »EF v ED
EC. BExposure Concenmration (Cixinogenic) = chemspec, ppm’ caleulated AT
BC Exposure Coottuiration {Nancarcinogenic) = chemsper. pefm’ calculatad
TF i Treusttz Factor = chemspes. Lim' calculnled using the growndwaler voluiilization model { YA DEQ 2014) 4, =C,,» TF,
Cda Cancentration in Qudoar Air - chemspee ppmt caleulnted value
CF Conversion Factar = TOE+03  pp/mg - 5o
IR Inhalation Uit Risk = chemspes. (upi’)’ chemical - specific Risk = 5C < {UR Hi = T
RRC Referznce Conecotration = chemtper. (mgim'} chemfeal - specific
Lo Sowce Ci ion i Groundsater = chem-spec.  ppfl. measured value
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Table 8-1
Calculation of Risks and Hazard Indices for On-Site Trespasser (12 to 18 years old)
Former Top's Diner Property
Johnstown City, Pernsylvania

Inhalstion of Chemicals Volatifized to Outdoor Air from Seil

Calculotion of Risk Calculation of Hezard Index
Hazard Index
Conptituent of Concery Source Adjusted Soil Exposure Risk from Inhal.| Expesare from Inhal, of
Concentration Saturation Outdeor Air | Ci i Inhalation Unit | of Chem. Vel | Concentration Reference Chem. Vol.
for Soil Ldmit Transfer Factor | Concentration (Cancer) Rigk Foctar from Soil (N 3 | C from Sail
Crre Crarag TF st A, EC. IUR R sty EC,, RfC; HI triaie
(ugkg) (ug/kg) (ke/m) (ug/m’) {ng/m’) (ugfn’y’ (unitless) (ugim’) (ngn’) (unitless) |
Volatile Organic Compeunds
Benzene 5980 1.8E+05 1.9E-04 1.2B+00 SA4E-04 7.8E-06 4.3E-09 6.4E-03 3.0E-02 2,1B-04
Toluene 55200 8.3B+05 1.9E-04 L1E+01 5.0B-03 — —_ 5.9E-02 5.0E+00 1.2B-05
Ethylbenzene 42600 4.6EH0S 1.9E-04 2.3E+00 3.9E-03 25E-06 9, 7E-09 45802 1LOEHIO 4.5E-05
Hylenes, total 164 4.3EH05 L9E-04 3.2E-02 1.5E-05 — -— 1.7B-24 LOE-01 1,7E-06
Cumene 4710 2.2EH05 L.3E-04 %.1E-01 4,3E-04 — -_— 5.0B-03 4,0B-01 13E-05
1,2,4-Trimethhylbenzene 58380 2.1E+05 1.9E-04 L1B+1 5.3E-03 -_ — 6.2B-02 7.0B-03 8.9E-03
1,3,5-Trimethylbenzene 37600 1.BE+0S 1.9E-04 7.IEHI0 J.4E-03 - — 4,0B-02 6.0B-03 6.7E-03
Semivelatlle Organic Compounds
INEEhﬂmhrnu mm o — - — — —_ — — —

[:59 PM on 7/5/2015

s

Note: EPC ., caloulated using minimam of O 4, 0f C -

1af2
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1:59 PM on 7/9/2013

Table 8-1

Celculation of Risks and Hazard Indices for On-Site Trespasser (12 to 18 years old)
Former Top's Diner Property
Johmstown City, Penneylvania

Inhalation of Chemicals Volatilized to Outdoor Air from Groundwater

Calculntion of Risk Chalculation of Hazard Index
Hazard [ndex
Source Risk from Inhal.| from Inhal. of
Cengtituent of Congern Concentration Expogure of Chem. Vol. Exposure Chem. Yol
far Qutdoor Air | Conceatration | Inhslation Unit from Concentration Reference fram
Groundwater |Transfer Factor| Concentration {Cancer) Risk Factor Groundwater | (Noncancer) | Coneentration | Groundwater
Coe IF, CA, EC. VR Bitetn EC,, RfC, HI iupater
(ugL) (Lim’) {ug/m®) (ug/m’) (ug/m’y {unitleas) (ug/m’) (mgfm") (unitless)
Volatile Organic Compounds
Benzens 114 1.0E-04 1.2E-02 5.4E-06 1.8E-08 42E-F1 6.3E-05 3.0E-02 2,1E-06
Toloene 41 LOE-04 4.1E-03 1.9E-06 a— -—_ 2,3E-05 5.0BH10 4,55-09
Ethylbenzene 891 1.0E-D4 B.0E-02 4.2E-05 2,506 10E-10 4.98-04 LOE+H)0 4.9E-07
Xylenes, total 915 9.3E-05 B.5E-02 4,0E-05 — - 4.6E-04 1.0E-01 4.6E-06
Cumene 43 L.2E-04 5.1B-03 24E-06 - -_ 2,8E-05 4,6E-01 5.9E-08
1,2,4-Trimethhylbenzene 841 7.7E-05 6,5E-02 3.1B-05 - — 3.6E-04 7.0E-03 5.1E-05
1,3,5-Trimethylbenzene 593 5.7E.05 5.7E-02 2.7E-05 — — 3.1E-04 G.0E-03 5.2E-05
Semivolatile Organic Compounds
Naphthelene - - — —- == — - — —
2of2 Sheaiz 21-R-HI Cales - Treeposeor-0311L%.xly
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Table 8-2
Calcalation of Risks and Hazard Indices for On-Site Construction Worker
Risk Assessment Report
Former Top's Diner Propexrty
Johnstown City, Peansyvlanin

Ingestion of Soil
Calcutation of Risk " Calculation of Hazurd Index
IFpr. (€)=  461B-09  kpfkg-day IF ., (ncj= 2.81E-06  kp/ig-day
Constituent of Concern Source Exposure Point ::Jl::tl:::l:lt Oral Cancer Hazard Index
Concentration Concentration Factor for  |Togestion Intnke|Slope Factor for| Riskfrom  |Ingestion Intake| Oral Reference | from Ingestion
for Soil Transfor Factor Tor Soit Ingestion (Cancer) Soil Ingestion of Soll[ (N ) Bose for Soil of Soil
cs,,, TF, EFC, AAF,,, Tiegr (8) CSF Ringes Figs (05} RBD, B s
{mg/] (unitless) (mgfks) (mgimg) | (me/kg-day) {mp/kg-day)” {unitless) (mg/kp-day) (mg/ke-tay) {unitless)
Volatile Organic Compounds
Benzene 5.980 1 6,0E+00 1 2.BE-0B 5.5E-02 1.5E-09 1.7E-05 1.0E-02 1.7E-03
Toluene 55,200 H 5.5EH1 1 2.5B-07 — — 1.5E-04 B.0E-D1 1.9E-04
Ethylbenzene 43.600 L 438401 1 2,0E-07 1.1E-02 2.2E-09 1.2E-04 1OE-01 1.2B-03
Xylenes, Total 154.000 1 1.6E+02 1 7.6E-07 — -— 4.6E-04 4.0E-0¢F 1.2E03
Cumene 4,710 1 4.7B-+00 1 2.2E-08 — — 1.38-05 4.0B-01 3.3B-05
1,2,4=-Trimethylbenzens 5E8.380 1 3.8BH1 1 2.7E-07 - — 1.6E-04 5.0B-02 3.3E-03
1.3,5-Trimethylbenzene 37.600 1 A.8EH01 1 1.7E=07 - et 1.1E-D4 5.0E-D1 2.1E-04
Semivolatile Organic Compouads
|Maphithal ) 3.38 1 3.4E+00 I 1.6E-08 12EQ1 1.9E-09 9.5B-05 6.0E-01 L.EE-D5
74E03
2:00 PM on 77012015 146 Sheet 21-R-Hi Celes - On-Sila Const Worker_031115.x1¢
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Table 82
Chaleulation of Risks and Hazard Indices for On-Site Construction Worker

Risk Assessment Beport
Former Top's Diner Property
Johnstown Clty, Pennsyvlania
Dermal Contact with Soil
Caleulation of Risk Calculation of Hazard Index
IFy, ()~  1.38E-08  kgkg-day IF o, (0C)=  842E06  Kg/kp-duy
8]
Egpstitnent of Concers Source Exprsure Point 2:]’::;:; Dermal Dermal Cancer |  Risk from Dermal Dermal 1::;3::::,1&
Concentration Coneentration Factor for Absorbed Doze |Slope Factor for| Dermal Contact | Absocbed Pose | Reference Dose | Contact with
for Soil Trangfer Pactor for Soil Dermal Contact (Cancer) Soil with Sail (Noncancer) for Seil Soil
CSore TF, EPC, AAF gy { forms () CSFy R gomn L termes (OF) R > H s

(mgfkey (unitless) (mg/kp) (mg/me) (mg/ke-day) (mg/kg-day)” (unitless) (mg/kg-day) (mp/kg-day) _(unitless)
Volatile Organic Compounds
Benzene 5.980 1 6,.0E+00 0 0.0E+HDO 5.5E-02 — 0.0E+00 L.0B-D2 —_
Toluene 55.200 1 5.5E+01 0 0.0EH0 — —_ 0.0E+00 8.0E-01 —
Ethylbenzene 42,600 1 4.3E+01 [ 0.0EH0 1.1E-02 wan D.0E+00 L.OE-01 —
Xylenes, Total 164.000 1 1.6E+02 0 0.0E+00 - - D.0E+00 4,0E-01 —
Cumene 4710 1 4.TEH00 0 0,0E+00 - - D.0E+00 4.0E-01 -
1.2 4-Trimethylbenzene 58.380 1 5.8E+01 0 0.0E+D0 — —— D,0E+00 3.0E-02 -_
1,3,5-Trimethylbenzene 37.600 1 3.8E+01 0 0.0E+00 — -— 0.0E+H00 5.0E-01 -—
Semivolatile Organic Compounds
Naphthaiene 3.360 1 | 3 4E+00 0.13 6, 1E-09 1.2E-01 73E-10 3.7ED6 6.0E-01 6.2E-06

2:00 PM on 7912015 26 Sheetz 2 1-R-HI Coles = On-Site Const Worker_051115.xls
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Table 8-2

Calculation of Risks and Hazard Indices for On-Site Construction Worker
Risk Assessment Repart
Former Top's Dinar Property
Johnstown City, Pennsyvlania

Inhalation of Chemicals Yolstilized to Outdoor Air from Sail

Calculation of Risk Calculation of Hazard Index
¢ : rd Index
Lonstituent of Concern Source A.djl-uted Sofl Exposure Risk from Tohal.|  Exposure g:: Inhal. of
Concentration Sataration Quidoor Air | Concentration | Inhalation Unit | of Chem. Vol | Concentration Reference Chen. Yol
for Soil Limit Transfer Factor| Concentration (Cancer) Risk Factor from Soil (NI ) | C atien from Soil
Core Custap TF yunt Cd, EC. 1R B ivhate EC,. EfC, Hl jopatn
(k) (xa/ke) (kg/m’) (ug/n®) (pg/m’) (ngim’y* (unitless) (n/m’) (myin’) {uni!
Velatile Organic Compounds
Benzene 5980 L.8EHIS 6.5E-03 4.1E+01 1.3E-02 7.8E-06 1OE-07 9.4E-01 8.0E-02 1.2E-02
Toluens 53200 8.3E+05 5.7E-01 3,1E+02 1.0B-01 — — T.1E+00 S5.0EHI0 14E-03
Ethylbenzene 42600 4 6E+H35 4.3E-03 1.BEH02 G0B-02 - 2.5E-06 1.5E-07 4.2E+00 %.0EHD 4,6B-04
Xylenes, Total 164000 43EHD5 42E-03 6.86-+02 2.2E-01 —_ ams 1.6E+01 4,0E-01 3 9E-02
Cumene 4710 2,2E+05 4.06-03 1.9EH1 6.1B-03 -— e 43E-01 4.0E-01 1.1E-D3
1,2,4-Trimethylbenzene 58380 2.1EHS 3.1E-03 1L3E+HD2 5.9E-02 —_ — 4.1B+0G 7.0B-02 5.9E-02
1,3,5-Trimethylbenzene 37600 1.8EH)S 3.76-03 1.4E+02 4,5E-02 -— -— 3.2B+00 1.0B-02 3,2E-01
Semivelatile Organic Compounds
Naphthalens — — — == - — - - — -
Note: EPC, calcnlated using minimum of CA g 08 C pgy.0q-
2:00 PM on 78/2015 3af6 Shestz 2E-R-HI Coles = On-Site Const Worker, 051115.xls
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‘Table 8-2
Caleulation of Risks and Hazard Indices for On-Site Construction Worker
Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsyvlania

Inhalation of Particulates Emltted to Outdonr Air from Seil
Calculation of Risl Caleulation of Hazard Index
Constitment of Concern Source Exposure Risk from Inhal.| Exposmre ﬁ;:l::r?f
Concentration Outdpor Ajr | Concentration | Inhalation Unit| of Part. Em. | Concentration Reference Part. Em. from
for Seil Treangfer Factor | Concentration (Cancer) Risk Factor from Soil (Noncancer) | Concentration Sail
Corn TF opart 4, EC, IR Rty EC,. RfC, HY pyatep
{pe/ke) (kefin®) {ug/m’) (pg/m’) (ng/m"’ {unitless) {hg/m’) (mg/m") {umitless)
Volatile Orpanic Compounds
Benzene - — — — -— — — . -
Taluens —_— — — - — — —_ - -—
Ethylbenzene —_— — - — —_ —_ — - -—
Xylenes, Total —_ . - — - —_ - a— .
Cumene - -— —_ — - — - - -
1,2, 4-Trimethylbenzens — — —_ -— — — - - —
1,3,5-Trimethylbenzens — - — — e — — e ——
Semivofatile Organic Compeunds
ephthalene 3379 1.0E-10 3.4E-07 1.1E-10 3.4E-05 3,7E-15 7.7E-09 3.0E-03 2,6E-05
26809
doff Shootz 21-R-HT Calos - On-Site Const Worker 051113.x1a

2:00 PM on 7/9/2015
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Dermal Contact with Groundwater

Table 8-2
Calculation of Risks and Hazard Indices for Oa-Site Construction Worker
Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsyvlania

Caleulation of Risk Calculation of Hazard Index
: F gy (€)= STOE-05  L-hrjem-kp-day | IF . (€)=  347E02  L-hricm-kg-day
Adjusted
Const} f Conger Source Ezposure Polat Exposure Point Risk fram Dermal Hazard Index
Coacentration Concentration Cancentration Dermal Dermal Cancer | Dermal Contact Dermst Reference Dose | from Dermat
for for Selubllity in for Permeabllity | Absorbed Dose [Slope Factor for with Absorbed Dose for Contact with
Groundwater | Transfer Factor| Groundwater Water Groundwater Congtant (Cancer) Groundwater | Grosodwater | (N 3 | Groundwater | G dwater
CW,. TF, EPC, & EPC poyy C F dereaw (€) CSFp J T g {NEY RD, J 1
(mg/L) (umitless) {mgL) {mg/L) {mp/L) {em/hir) (mghke-day) | (mg/kg-day)” (anitlcss) (mp/kg-day) (mg/kp-day) (unitless)
Volatile Organic Campounds
Benzene 0.114 1 11801 1.8E+03 1.1E-01 15E-02 9.6E-08 5.58-02 5.3E-09 5.9E-05 1.0E-02 5.9E-03
Toluene 0,041 1 4. 1B~02 5.3E+02 4.1E-02 3,1E-02 7.3E-08 — — 4.4E-05 8.0E-D1 5.5E-08
Ethylbeazeno 0.831 1 3.96-01 1.8E+02 8.9E-01 4.7E-02 2.4E-06 LI1E0z 2.6E-08 1.5E-03 1.DE-01 1.5E-02
Xyleaes, Total 0.915 1 9.2E-01 1.BE+32 5.2E-01 47E-02 2.5B-06 a— — 15E-D3 4.0E-01 3.7B-03
Cumene 0.043 1 43E-02 5.0EH11 43E-02 79E-02 1,9E-07 — -— 1.2E-04 4.0B-D1 29E-04
1,2, 4-Trimethylbenzene 0.841 1 8.4E-01 5.6EHIE 44801 7.6E-02 3.6E-D6 -_— an 22E-03 5.0E-02 4.4E-02
1,3, 5-Trimethylbenzene 0,593 1 5.9E-01 4.9E+01 5.9E-01 5.8E02 2.0E-06 — - 1.2E03 5.0E-01 2.4E-03
[Samivolntile Organic Compoucds
Naphthal 0.358 1 31.7E-01 3.0B+D1 3.7E-01 4.7E-02 9.9E-07 1L2EG1 L2E-67 6.0E-04 6.0E-01 1.0E-03
1.5E-07 7.2E-02
|
i
|
2:00 PM on 7972015 506 Sheelz 21-Ret Calos = OneSite Const Worker_051115.xls
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Table 8-2
Calculation of Risks and Hazard Indices for On-Site Constraction Worker
Risk Assessment Repart
Former Top's Diner Property
Jehnstown City, Pennsyviania

Inhgiation of Chemicals Volatilized to Outdoor Air from Expoted Groundwater

Caleulation of Risk Calculation of Hazard Index
: Hazard Index
Source [Risk from Inhal. from Inhal. of
SanstiL et ol farem Concentration Exposure of Chem. Vol Exposure Chem. Vol
for Qutdoor Air | Concentrafion | Inhalation Unit from Concentration | Reference from
Groundwater | Transfer Factor| Concentration (Cancer) Risk Factor | Groundwater | (Nencancer) | Concentration | Greundyater
Core TF, 4, EC, UR Rinhats EC, RfC: HI bty
g (L) {ngfor’) (ug/m’) (ng/on’y" (unitless) (/) (mg/m") (anitt
Volacile Organic Compounds
Benzene il4 5,5E-01 53E10] 4.1E-03 7.EE-06 3.2E-08 2.0E-01 EO0E-02 3.6E-03
Toluene 41 5.1E-01 2.1E+01 14B-03 -— —_ 9.6E-02 5.0B+00 1,9E-08
Ethylbenzene 891 4.8E-01 4.3E+02 28B-02 2.5B-06 6.9E-DB 1.9E+00 S QE+O0 22804
Kylenes, Total 915 4.8E-01 43E+02 2.8E-02 — -— 2.0E+00 4.0E-D1 5.0B-03
Cumens 43 4.5B-01 I.9E+01 1.3E-03 — —— 8,8B-02 4.0E-01 2.2E-04
1,2,4-Trmethylbenzene 841 45801 1,8EH2 2.5E02 — — 1,7E+00 TOE02 2.58-02
l,3é-’l‘.rime1h!lbexmw 583 4.5E-01 2. 7TE+2 1,7E-02 -—_ - 1.2E+00 1.0E02 1.2E-01
Semivolatile Organic Compounds
[Naphthalene = — - - — — — e -
LOE-07
2:00 PM on 75{2015 Gof6 Shesiz 21-R-HI Coles - On-Site Const Worker_051115.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 Property
Johnstovmn City, Pesnsylvania
Ingestion of Soil
Caleulation of Rigk Calenlation of Hazard Index
IFig, ()= __4.61E-00  lighkg-day I gy (@)= 129E-08_ kglkpday
Co Abrorption
Source Exposure Point | Adjustroent Oral Cancer Hazard [ndex
Concentration Concentration Factor for  |Ingestlon Intake | Slope Factor for|  Risk from Ingestion Intake| Oral Reference | from Ingestion
for Soil Transfer Factor for Suil Ingestion (Cancer) Sodl Ingestion of Seil| (Neocancer) Dose for Soil of Soil
CS o IF, EPC, AAF ., Tings (0 CSF, R Frupe (115 RM, 21
(mgrkg) (unitless) (me/ke) (mg/mg) (mg/kg-day) | (mghkg-dayy’ {unitless) {mg/kg-day) (mp/kg-day) {unitless)
Volatile Organic Compounds
Benzene 0.400 1 4.0E-01 1 L.BE-09 5.58-02 1.0E-10 5.2E-09 4.0E-03 1.3E-06
Toluene 0.960 1 9.68-01 1 4.4E-09 - - 1.2E-08 §.0E-02 1.5E-07
Ethylbenzene — — - — - —_ —n - -— —
Xylenes, Total 1,780 1 1.8E+00 1 8.2B-09 - an 23E-08 2.0B-01 L.IE-07
Cumene — - — — —_ = —_ —_ —_
1,2,4-Trimethylbenzene 0.508 1 2.1E-01 1 4.26-09 - — 1.2E-08 5.0B-02 2.3B-07
1,3,5-Trimethylbenzcne — ~— — - — — - o — -
Semivolatile Organic Compounds
|Naphthalene 1330 1 1.3B+00 L 6.1E-09 1.2E-01 7.4E-10 1.7E-08 20B-02 8.6E-07
_—.4E-10 _m_
1:57 PM on 7/9{2015 Lofs
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Table 8-3
Caleulation of Risks and Hazard Indices for On-Site Utility Warker
Risk Assessment Report
Former Top's Diner Property
Johnstown City, Feansylvania

Dermal Contact with Soil
Calenlation of Risk Caleculation of Hazard Index
IF fowa (0= 0.23E-00  kgikgday IF gy, (1) = _ 2.58E-08__ klkgday
. Ahsorpti Hazard Index
Constituent.of Concern Source Exposure Point Adjm‘tmptle‘?t Dermal Dermal Cancer Risk from Dermal Dermal from Dermal
Concentration Conceniration Factor for Absorbed Dose |Slope Factor for | Dermal Contact| Absorbed Dose | Reference Dose | Contaet with
for Soll ‘Fransfer Factor for Soil Dermal Contact (Cancer) Soil with Soil (Noncancer) for Spil Soit
CS e TF, EPC, AAF 4, T forara (8 CSFp R prns s (6 RD, Hig,
(mg/kp) (unitless) {mg/kg) (mpmg) | (mgfkgday) | (mglkg-dsy)’ | (unitless) | (mgkpday) | (mpkgday) | (upitless)
Velatile Organic Compounds ’
Benzene D400 1 4.0E-01 0 0.0E+00 5.5B-02 — 0.0E+00 4.0B-03 —
Taluene 0.960 1 9.6E-01 0 0.0EHID - 0.0E+00 8.0E-02
Ettylbenzens —_ — - — = —_ —_ —
Xylenes, Total 1.780 1 1.8E+0D 0,0E+00 0.0E+00 2,001 -—
Cumene — - — ! m_n — —_ - -— —_ —
1,2 4-Trimethylbenzene 0.908 9.1E-D1 ] 0.0E+0D - — 0.0E+HID 5.0B-02 —_
1,3,5-Trimethylbenzene -— - - —— — —— - —- -— —
Semivolatile Organic Compounds
Naphthalene 1.330 1 133 G.13 L.6B-09 1.2E-01 1.9E-10 4.5E-09 2.0E-02 2.2E-07
1:57 PM on 7/942015 20f5 Shestz 21 R-HI Calcs - On-Site Llility Worker 050415.xls
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Table 8-3
Calculation of Risks and Hazard Indices for On-Site Utility Worker
Risk Assessment Report

Inhalation of Chemicals Volatilized to Qutdoor Air from Soil

Former Top's Diner Property
Johnstown City, Pennsylvania

Caleulating of Risk Calculation of Hazard Index
Constitwept of Concern o
Source Adjusted Seil Exposure Risk from Inbal| Exposure from Inbal. of
Concentration Saturation Outdoor Air | Concentration | Inhalation Unit | of Chem. Vol | Concentration Reference  |Chem. Vol. from
for Seil Limjt Transfer Factor | Concentration (Cancer) Risk Factor from Soil (Noneancer) | Concentration Seil
Co Cocray TF gt 4, EC, IUR R tutatr EC,. RC, BT jpotr

(ug/ke) (ug/kg) (kg (ug/m’) (ug/m’) (agfm’y! (unitless) (ug/m) (mg/m’) {unitless)
Volatile Organic Compouads
Benzene 5980 1.8E+06 6.0E-05 3,6E-01 L2E-04 7.8E-06 8.IE-10 3.3E-04 3.0E-02 1,1IE0S
Toluene 55200 8.3E+D5 6.0E-05 33EH0 L1E-03 e — 3.0B-03 S.0E+00 6.0E-07
[Ethylbenzene 42600 4.684+05 6.0E-05 2.5E+00 8.3E-04 25806 2.1B-09 2.3E-03 1,0B+)0 2.3B-06
Xylenes, Total 164000 4 3B+05 6.0B-05 O BEHID 3.2E-03 — -— B.9E-03 L.OE-01 B.9H-05
Cumene 4710 22B+05 6.0B-05 2.8E-01 9.1E-05 - - 2.6E04 4.0E-01 6.48-07
1,2, 4-Trimethylbenzens 58380 2 1E+05 6.0B-05 3.5E+00 L1E-03 -— - 3.2E-03 7.0B-03 4.5E-04
1,3,5-Trimethylbenzene 37600 1.85+05 6,0E-05 2.28+00 7.IE(M - — 2.0E-D3 6.0E-03 3.4B-04
Semivolatile Organic Compounds
Naplthalene - = — — — — - - — -—

Note: £PC, calevtated using minimum of Cd ;e 08 C ooy,
3.0E-09
1:57 PM on 7/9/2015 Jofs Sheelz 21 R-HI Celes - On-Site Dilizy Worker_050415.x18
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Table 8-3

Calcalation of Risks and Hazard Indices for On-Site Utility Worker
Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania

Inhalation of Particulates Emitted to Qutdoor Air from Soil

Calenlation of Risk Calculation of Bazard Index
' ard Index
Longtitngnt of Concery Source Exposure Risk from Inhal, Exposure IE::lzn Inhat, of
Concentration Outdoor Air | Concentration | Inhalation Unit | of Part. Em. | Concentration Reference Part. Em, from
for Soil Transfer Factor| Concentration (Cancer) Risk Factor from Spil (Noncancer) | Concentration Soil
Core TF gpure A, EC, UR B vunrp EC,, RfC, H oty
(ug/kg) (kgim’) (ug/as’) (ug/m’) (ugm’y* (unitless) {ug/ns’) (mgim’) (unitless)
Volatile Organic Compounds
Benzene - - = — -—_ — o =
‘Toluene — - — —_ - -— —
Ethylhenzene — —_ — — — — — .
Xylenes, Total - — —_ —_ = — — -—
Cumene —_ - o — —_ =
1.2 A-Trimethylbenzene — a - —_— — — - r
1,3,5-Trimethylbenzene — —_ - — — - — —_ —
Semivolatile Organic Compounds
Naphthalens 1330 1.0E-10 1.3E-07 4.3B-11 3.4E-05 1.5B-15 1.2E-10 3.0B-03 4.0B-11
4.0E-11
1:57 PM an 7{5/2015 dots Sheolz 31 R-HI Cales - Dp-Eite Liility Worker_DS0415.s
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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 Property

Johnstown City, Pennsylvania

Inhalation of Chemicals Volatilized to Outdoor Air from Unexposed Groundwater

1:57 FM on 7/9/2015

M:\Lelman EngineersiSheeiz#2] Johnstown « Pormer Top's DinertTablesiRisk Catest

Caleniation of Risk Calculation of Hazard Index
Constituent of C Sonrce Risk from Inhal. Hazard Index
Concentration Exposure of Chem, Vol Expasure from Inhal, of
for Ouidoor Air | Concentration | Inhalation Unit from Concentration Reference  |Chem. Vol from
Groundwater |Transfer Factor| Concentration (Cancer) Rislc Factor Groundwat N ) | Concentration | Groundwater
[ agm TF, 4, EC, IUR R ity EC,. RfC, HE oty
(ng/L) (Lim* (ug/m") (ug/m’) (ug/m’)? {unitless) (ugfm®) (mg/m’) (unitless)
Volatile Organic Componnds
Benzenc 114 B.4B-02 9.5B8+00 3.1E-03 7.BE-D6 2.4E-08 8.7B-03 3.0B-D2 2.9E-04
Toluene 41 8.7E-02 3.6E+00 1.2E-03 — — 3.3E.03 5.0B-+H00 6.5E-07
Ethylbenzene 891 9.1B-02 R.1E+D] 26802 2.5B-06 5.6B-08 TAED2 1.0B+00 TA4E-D5
Xylenes, Total 015 74802 6.3E+01 2.2E-02 -— mn §.2E-D2 1.0E-01 6.2E-04
Cumene 43 1.2E-01 5.0E+J0 1.68-03 — 4.6B-D3 4.0E-01 L1E-05
1,2, 4-Trimetly!benzene 841 6.3E-02 5.3EH)1 1.7E-02 -— — 40E-02 T.08-03 7.0E-03
1,3,5-Trimethylbenzene 593 BOE-02 5.3E+01 1.7E-02 — — 4.8E-02 6.0E-03 8.0E-03
Semivolatile Organic Compounds
[Naphthelene == — e - - - — -~ —
5.05-08
5of5 Sheetz 21 R Cales - On-Site Utility Worker G50415.xla



Table -4
Calculation of Risks and Hazard Indices for Off-Site Construction Worker (Central Ave. ROW)
Risk Assessment Repart
Former Top's Diner Property
Johnstown City, Peansyvlanin

Ingestion of Soil
Caleulation of Risk Chalculation of Hazard Index
IFye, ()= 4.61E-00  kgfkpday IFjp, (Re)= 2.8RE-06  Lp/kg-day
. Absorption
Constiyent of Concera Source Exposure Point Adjnsl:prnant Oral Cancer Hazard Index
Conceatrntion Coocentration Factor for  |Ingestion Intake|Slope Factor for] Risk from  |Ingestion Intake| Oral Reference | from Ingestion
for Seil Transfer Factor for Soil Ingestion {Caneer) Sail Ingestion of Soil{ (Noacsneer) Daose for Sail of Seil
CS oo TF, EPC, AAF i () CSF, Ripgs T uge (0 BB, Hl gy

fmgikg) | _(unitles) (mgke) (mgimg) | (mprkpday) | (wgkgday)’ | funia (mghkg-dsy) | (ngfkgday) | (unitiess)
Volatile Organic Compounds
Benzane 0.4 1 4.0B-01 1 1.8E-09 5.5B-02 1.0E-10 1.1E-06 1.0E-02 1.1E-04
Toluens 0.96 1 9.6E-01 1 4.4B-09 _ s 2.7E-06 3.0ED1 3.4E-06
Bihylbenzene 153 1 1L5EH1 1 7.1E-08 L.1E-02 72E-10 4. 3E-05 1,0E-01 4.3E-94
Xylenes, Total £.66 1 6.7E+00 1 3.1E-08 —_ —_ 1.9E=03 4.0E-01" 4,7E-05
Cumene 236 1 2AEHW 1 1.1E-08 — —_ 5.6E-06 4.0E01 1.7B-05
1,2, 4-Trimethylbenzene 4.19 1 4,2E+00 1 19B-08 —_ —_ 1.2E-05 5.0E-02 2.4E04
1,3,5-Trimethylbenzene 443 1 4.4E+H0 1 2.0E-08 —_ — 1.2B-05 50E-01 2,5E-05
Semivolatile Organic Compounds
NuEhthaIenc 123 1 1.28+01 1 5.7E-08 1.2E41 6.8E-09 3,5E=D5 5.0EA1 5.8B-05

77808
1:5K PM on 7220135 Lef5 Shootz 25~R-HI Cales - QE-Site Congt Wacker_062515.1s
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1:58 PM on 71972015

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 Clty, Pennsyvianis
Dermal Contact with Soil
Calculation of Risk Calculation of Hezard Index
IF 4, (€)=  1.38E-D8  kplkg-day IFy (oc)=  B.42ED6  kgikg-day
Lonulituent of Concern Seurce Exposure Point ::js::gr:l::t Dermal Dermal Cancer | Rigk from Dermal Dermal Il'lr:?nr:::r::f
Concentration Concentration Factor for | Absorbed Dose |Slope Factor for | Dermal Contact| Abzorbed Dose | Reference Dose | Contact with
for Soil Transfer Factor Tor Soil Dermal Contact (Cancer) Suil with Sotl (Noncancer) Tor Soil Seil
CSsre TF, EPC, AAF 4,  F—) CSF, R s 1 imr (26) B, Hl gy

(mg/ky (unitless) {mg/ke) mg/mg) (mg/kg-day) | (mp/kg-dayy’ (unitiess) (mprkp-day) | (mpfkg-day) (unitiess)
Volatile Organic Compounds
Benzene 0.4 1 4,0B-01 5 8.0E+00 5.5E-02 — 0.0E+00 1.0E-02 —
Toluene 0.96 1 8.6E-01 1] 0.0EHN | - —_ 0.0E+HIOD 8.0E-01 -—
Ethylbenzene 153 1 1.5E+01 o D.0EHO 1LIE-02 - 0.0E+00 1.0E-01 -—
 Xylenes, Total 656 1 6.7E+H00 o 0.0E+00 —_ — C.0E+Q0 4.0E-01 —
Cumene 236 1 2.4EH0 o 0.0B+00 —— - D.0E+HI0 4,0E-01 -—
1,2,4-Trimethylbenzene 419 1 4.2E+00 0 G.0E+00 - - D.GE+0D S.0E-02 -
1,3,5-Trimethylbenzene 4.43 1 4.4E+00 0 0.0E+HN —- - 0.0E+10 SJOE-01 —
Semivolatile Organic Compounds
[Naphthalene 123 I 1.2E+01 0.13 2,2E-08 1.2E-01 2,7E-09 1.3E-05 6.0E-01 2.2B-05

2afs Sheetz 2 |-R-HT Calos - DIE-Site Conat Worker_0525 15.xin
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Table 8-4
Calculafion of Risks and Hazard Indices for Off-Site Construction Worker (Central Ave ROW)
Risk Assessment Report
Former Top's Diner Property
Jobnstown City, Peansyviznia

Inhalation of Chemicals Volatilized to Outdoor Air from Soil

Calcalation of Risk Calculation of Hazard Index
Haza dex
ituent Cern Source Adjusted Soil Exposure Risk from Inhal{ Exposure from ﬁ::l. of
Concentration Saturation Outdoor Air | Concentration | Inhalatios Unit | of Chem. Vol. | Concentration Reference Chem. Vol.
for Soil Limit Transfer Factor | Concentration {Cancer) Risk Factor from Seil (Nozcaneer) | Concentration from Soil
Cone Cuopay TF ot CcA, EC, {UR Rinsetr EC,, RfC; Hliiarw
{pe/ks) (ngcg) (kg/m") (ng/m®) (pg/m’y (ugfea’y! (unitless) (gfm’) {mg/m’) {unitless)
Volatile Orpanic Compounds
| Benzene 400 1.8E+08 3.6E-01 14E+00 4.7E04 7.8E-06 3.7E-09 3.3E-02 R.OE(2 4.1E-04
Toluene 960 B8.3E+05 3.4E-03 3.2E+00 L.1E-03 — -— 7.48-02 5.0E+00 1L5E-03
EBthrylhenzene 15300 4.6E+05 2.5B.03 J9EHIL 13E-02 2.5E-06 32E.08 8.9E-D1 9.0E+00 9.9E.05
Xylenes, Total 6660 43EH05 2.5E-03 1L7E+01 54E-03 -— - 3.8E-01 4.0B-01 9.4E-04
Cumene 2360 2.2E405 24E-03 5.6E+00 1.8E-D3 — -_ L3E-01 4.0E-01 3.2B-04
1,2,4-Trimethylbenzens 4180 2,1EH5 1.8E-03 7.IE+0O 2.5E-03 — —_ 1.8E-01 7.0E-02 2.5E-03
1,3,5-Trimsthylbenzene 4430 1.BE+05 2.2E-03 9,7E+00 31.2E-03 [t — 2,20-01 1.0E02 2.2E-02
Semivolatile Organic Compounds
[Naphthalene - - — — - i — — — —
Note: EPC,, calculsted using minimum of CA ;e 07 C pp g
35808

dof3
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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
Tohrnstown City, Pennsyvlania

Inhglation of Particulates Emitted to Outdoor Alr from Seil

Calentation of Risk Caleulation of Hazard Index
: Hazard Index
Constituent £rd Source Expaosure Risk from Inhal. Expogure from Inhal. of
Concentration Outdoor Air | Conceniratien | Inhalation Unit | of Part. Em. | Concentration Reference Part. Em. from
for Seil Traosfer Pactor| Conrcentration (Cancer) Risk Factor from Soil (Moncancer) | Concentration Soil
Core TF upant Cd, EC, IR Rirerp EC, RfC, HI ypar,
(uefkg) (kg/m’) (ugin’y (pgfon’y (ug/m’y” (unitless) (hg/m’) (mgim) (unittess) |
Volatile Orgenic Compounds
Benzene - - - - -_ - — - -
Toluene — -— _— — —_ = - —_ -—
Ethylbenzene —_ - — — — o - — —_
Xylenes, Total — === — — — — — — -
Cumene _ — e — - - — — -
1,2,4-Ttimethylbenzene = —_ - - — —_ - — —
1,3,5-Trimethylbenzene - —_ — — —an e — — -
Semivolatile Organic Compounds
I alene 12300 t.0E-10 1.2E-06 4.0E-10 3, 4E-05 14B8-14 2.8E-08 3.0E-03 9,4E-00
9.4E-09
4of% Sheetz 21 -R-HI Cales - CI-Site Const Warker_062515.x18
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Table 8-4
Calenlation of Risks and Hazard Indices for Off-Site Construction Worker (Ceniral Ave. ROW)
Risk Assessment Report
Former Tap's Diner Property
Johaostewn City, Pennsyvlania

Inhalation of Chemicals Volatilized to Gutdoor Air from Unexposed Groundwater

Calrulation of Risk Calculation of Hazard Index
Hazard Index
Constituent c a Seurce Risk from Inhal, from Inhal, of
Concentration Exposure of Chem. Vol Exposure Cham. Vol
for Qutdoor Air | Concentration | Inhalation 17nit from Concentration Reference frem
Groundwater |Transfer Factor| Concentration (Cancer) Risk Factor | G i N ) | Concentration | Groundwater
Coe IF, CA, EC, IUR R pare EC .. RfC; I hnts
(L) (L) (pgim’) (ug/’) (e {unitless) {ug/m’) (mgfm’) (unitless)
Volatile Organic Compounds
Benzene 418 23E-03 3.5E+00 2.5E-04 7.8E-06 2.0E-08 1.BE-02 3.0B-02 22E.04
Toluene 157 9.7E-03 L5E+00 9.9E-05 — —_ 69E-03 5.0B+00 1.4E-06
Ethylbenzene 1480 1LOE-02 1.5E+01 9,8E-04 25E-06 2AE-09 6.BE-D2 S.0E+00 7.6E-06
Xylenes, Total 2450 8.2E-03 2.0E+01 1.3E-03 -— - 9.2E-02 4.0E-01 2.3E-04
Cumene 217 f.3E-02 2.8E+0 1.8E.04 -— e [.3E-02 4.0E-01 3.2E-05
1,2 4-Trimethylbenzeae 2220 T.0E-03 1.6E+01 1.0E-03 - -— 7.1E-02 T.OE-02 1.0E-03 |
1,3,5-Trimethylbenzene 950 9.5E-03 9,8E+00 64E-04 — — 4.5E-02 1.0E-02 4.5E-03
Semivolatile Organic Compounds
Naphihalene — — — — — —- — —_ — |
60B03
1:58 PM on /92015 50f5 Shentz 21-ReHI Calow ~ OF-Sile Conat Worker_62515 xla
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Table 8-5
Calcniation of Risks and Hazard Indices for Off-Site Utility Worker (Central Ave. ROW)
Risgk Assessment Report
Former Top's Diner Property
Johnstown City, Fennsylvania

Ingestion of Soil
Chalculation of Risk ] Calcula tion of Hazard Index
Ty (©-  4GIE-09  kgikg-day TPy, (€)= 129E-08__ kglhg-day
- Absorption
Consfituent of Concern Source Exposure Paint Adju:lI:lnmt Oral Cancer Hazard Index
Concentration Concentration Factor for  |Ingestion Intake|Slope Factor for| Riskfrom  |Ingestion Intake| Oral Reference | from Ingestion
for Seil Transfer Faetor for Soil Iigestion (Cancer) Soil Ingeation of Seil| (Nencancer) Dose for Soil of Soil
CS o TF, EFPC, AAF s gy (€) C8Fy R jags Ly (D0) RD, J:/ F
_(mg/ks) (umitless) (mg/ke) (mg/me) (mgfke-day) | (mgkgdayy' |  (unitless) (meg-day) | (mykg-day) (unitless)

| Valatile Organic Compaunds

Benzene 0.4 1 4.0E-01 1 1.8E-0% 5.5E-02 1.0E-10 5.2B-09 4.0E-03 1.3E-06
Toluene 0.96 1 9.6E-01 1 4.4E-0% — — 12E-08 B.OE-02 LSEQ7
Ethylbenzene 153 1 1.5E+01 1 7.1E-08 1.1E-02 7.8E-10 2.0E-07 1.0E-01 2,0E-06
Xylenes, Total 5.66 1 6,7E+H0 1 3.1E-DB - —_ B.6E-08 2.0E-01 43E07
Cumene 236 1 2 AEH0 1 I 1E-O8 - e 3.0E-08 LOE-01 3.0E-07

1,2 4-Trimethylbenzens 4.19 1 4.2E+00 1 1.9E-08 - -— 54E-p3 5.0B-02 1.1E-06
1,3,5-Trimothylbenzene 4.43 1 44E+H00 1 2.0B-08 — — 5.7E-08 1.0E-02 5.7E-06
Semivolatile Organic Compounds

[Naphthalene 123 L 1.2EH01 1 5,7E-08 1.2E-01 6.8E-09 L6E-07 2.0E-02 7.9E-06

1:56 PM on 7/9/2015 lof6 Sheetz 21 R-HI Cales - OfF-Sitc Ulility Worker 082515.x1s
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Table 8-5
Calculation of Risks and Hazard Indices for Qff-Site Utility Worker (Central Ave, ROW)
Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania

Dermai Contact with Soil

Caleudation of Risk Calculation of Hazard Index
IF sopes (€)= 9.23E-09 kglkg-day IF pepger (0C) = 2.58E-08 Legfke-day
Constituent of Concern Absorptien Hazard [ndex
Source Exposorce Point| Adjnstment Dermal Dermal Cancer Risk from Dermal Dermal from Dermal
Coneeniration Concentration Factor for | Absorbed Dogo |Slope Factor for | Dermal Contact| Absorbed Dose | Reference Dose | Contnet with
for Soil Transfer Factor for Soil Dermal Contact (Canger) Soil with Soil (Noncaneer) for Soil Soil
CS o TF, EPC. AAF 4o I ferins (€) CSFy R gomy £ derns (DC) RD, B fornys
(mglke) {unitless) (meke) (mg/mg) (mg/keday) | (mg/kg-day]! (unitiess) (mg/kg-day) | (wg/kg-day) (unitless)
Volatile Organic Compounds '
Benzene 0.4 1 4,0E-01 0 0.0E+00 5.5E-02 — 0.0E+H0 4,0E-03 —
Toluene 0.96 i 9.6E-01 0 0.0B+I0 — — 0.0E+00 8.0E-02 —
Bthylbenzene 153 1 15E+01 0 0.0E+00 L.1B-G2 — 0.0E+H) 10E-01 —_
Xylenes, Total 6.66 1 6.7TE+HID o 0.6E+00 - - 0.0E+00 2.0E-01 -
Cumene 236 1 2.4E+00 ] 0.0E+0D — — 0.0E-+HI0 1.0E-01 —
1,2,4-Trimethylbenzene 4.19 1 4.2E+00 0 0.0E+00 —_ -— 0.0B+00 5.0E-02 -
1,3,5-Trimethylbenzene 4.43 1 4.4E+H0 0 T.0E+00 -~ — 0.0E+00 L.0OE-G2 -—
Semivolatile Crganic Compounds
Naphthalene 12.3 i 12E+01 0.13 1.5E-08 1.2E-01 1.8E-09 4.1E-08 2,DE-02 2.1E-06
[ zimo06 ]
1:56 PM an 7/2/2015 2off Sheetz 21 R-HI Cales - OFF-Site Utility Worker_062515.x1s
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Table 8-5
Calculation of Risks and Hazard Indices for Off-Site Utility Worker (Central Ave. ROW)
Risk Azgessment Report
Formey Top's Diner Property
Johnstown City, Pennsylvania

Inhalntion of Chemicals Volatilized to Outdoor Air from Soil

Calculation of Rislc Calcolation of Hazard Index
Cunsti neern Hazard [ndex
Source Adjnsted Seil Exposure Risk from lnhal.j] Expesure from Inhal. of
Conceniration Satoration Outdoor Air | Concentration | Inhalation Unit [ of Chem. Yol | Concentration Reference Chem. Val
for Soil Limit Transfor Factor] Concentration {Cancer) Risk Factor from Soil (Noncancer) | Concentration from Soil
Crre C yatay TF qral CA, EC, IUR B pbete EC, RfC; HY iopat v
{ug/kg) (ng/kg) (g/m’} (ug/m’) (ug/m’} (ug/m’y’ (unitless) (ag/m’) (mg/m’) (upiless)
Volatile Organic Compounds
Benzene 400 1.8E+06 3.1E-05 1.2E-02 4,1E-06 7.8E-06 3.2E-11 L.1E-05 3.0E-02 3.8E-07
Toluene 960 83EHI5 3.1E-05 3.0E-02 9.8E-06 -~ - 2,7E-05 SOEH0 5,5E-09
Ethylbenzens 15300 4.6E+H05 3.1E-05 4.8E-0] L6E-04 2.5E-06 3.9E-10 44E-04 1.OE+00 4 4E-07
Xylenes, Total 6660 4.3EH05 3.1E-05 2.18-01 6.8B-05 —_ - 1.9E-04 10E-01 1.9E-06
Cumene 2360 22E+05 3.1E-D3 7.4E-02 2 4E-05 — - 6.7E-05 4.0E-01 1.7E-07
1,2 4-Trimethylbenzene 4190 2.1E+05 3.1E-05 1.3E-01 4,3E-05 — - 1.2E-04 7.0E-03 1.7E-05
1,3,5-Trimethylbenzene 4430 1.3E+H05 3.1E-05 1.4E-01 4.5E-05 = === 1.3E-04 6.0E-03 2.1E-05
Semivolatile Organic Compounds
Naphthalene --- o — — o --- — — — —
Note: EPC, calgulated vsing minimum of CA ., o C yppugy -
1:56 FM on 7/%/2015 Saf6 Sheeiz 21 R-HI Cales - DI-8ite Utility Worker 16251510
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Table 8-5

Calculation of Risks and Hazard Indices for Ofi-Sjte Utility Worker (Central Ave. ROW)
Risk Assessment Repost
Former Top's Diner Property
Johnstown City, Pennsylvania

Inhalation of Particulates Emitted to Ouidoor Air from Soil

Calcudation of Risk Calcolation of Hazard Index
. Index
Consfituent of Cogcera Source Exposure Risk from lahal| Exposure :::‘ll:hal. of
Concentration Outdoor Air | Concentration | Inhalation Unit| of Part. Em. | Concentratiom Reference | Purt. Em. from
for Soil ‘Transfer Factor|[ Concentration {Cancer) Risk Factor from Soil [l Y | € i Soil
C:n.- TFW CAw ECL‘ 1UR Rluhm'-p Ecnc mi’ HIMhby
(ugflz) {hcg/ne’) (ng/ux’) (ngiw’) {ug/m’)! (unitless) {ug/m’) (mg/r’) (uniiless)
Yolatile Organic Compounds
Benzenc -— - -— — — —_ - - —_
Taluene — — -— -— -n — -— - -
Ethrylbenzene — -—- - — —_ —_ -— — -
Xylenes, Total -— — - ~— — —_ e —_ —_
Curnene —_ — -— - —_ — -- — -
1,2,4-Trimethylberzene —_ nee - - — - — — -
1,3.5-Trimethylbenzene —- — - = -— — — e —
Semivolatile Organic C +t
Naphthalene 12300 1.0E-10 1.2E-06 4.0E-10 3.4E-15 1.4E-14 1.1E-09 3.0E-03 3.7E-10
fof 6 Sheets 21 R-HI Cales - Of-Site Utility Wosker 052515,xlv
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Table 8-5

Caleulation of Risks and Hazard Indices for Off-Site Utility Worker (Central Ave. ROW)
Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvanta

Dermal Contact with Groundwater

Caleulation of Risk Calenlation of Hazard Tndex
IF perpar ()= 2.85E-04  L-hrfem-kg-day | JF yom (o) =  7.98E-04  L-hr/em-kg-day
Adjusted
stuent of Cones Source Bxposure Point Exposure Point Rislk from Dermal Hazard Index
Leorsiinent of Longem, Concentration Concentration Conentration 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 |Transfer Factor| Groundwater Water Groundwater Conatant {Cancer) Groundwater | G Iwater | (Ni ) Groundwater | Groundwater
CW gy IF, EPC,, 5 EPC,, PC F ()] CSFy J. r—— T e (BE) R HI g
(mg/L) (onifless) (mg/Ly (mp/L) (ol (cmbr) | (mghkgday) | (mwkeday” | (unitlss) | (mgfig-day) | (mgikg-day) | conistess)
Volatile Organic Compounds .
Benzene 0.418 1 42E-01 L.BE+D3 4,2E=01 1.5E-02 1.BE-06 5.5E02 9.7E-08 5.0E-06 4.0E-03 1,2E-03
Toluene 0.157 1 L6E-D1 5.3EH2 1.6E-01 31E-02 1 .48-06 —_ - 39E-06 8.0E-02 4.9E-05
Ethylbepzens 1.480 1 1.5EHI0 16E+D2 1.5E+00 4.7EG2 2.0E-05 1.1E-02 2.2E-07 5.6E-05 1.0E-01 5.68-04
XKylenes, Total 2.450 1 2.5EH)0 1BEH2 2.5E+00 4,7E6-02 3.3E-05 —_ -— 9.2E05 2.0E-01 4.6E-04
Cumena 0.217 1 22E-01 50EHL 22E-01 7.5E-02 4.9E-06 - - 1.4E-05 1.0B-01 1.4E-04
1.2,4-Trimethylbenzene 2220 1 2.2EH00 56EH)1 2.2EH10 7.6E02 4 8E-05 -— m—— 13E-04 5.0B-02 2.7E-03
1.3,5-Troimethylbenzene (.990 1 5.9E-01 49EH)1 9.9E-01 5.8E-02 1.6E-05 —— ) 4.6E-05 1.0E-02 4.6E-03
Semivolatile Organic Compound:
Naghthalsne 0.595 1 LOE+00 3.0E+01 L.OE+00 4.7E-02 1.3E-D5 1.2E-01 1.6E-06 3.7E-05 2.0E-02 1.5E-03
1:56 PM on 7/%/2015 S5ol8 Shoetz 21 R-HI Calcs - Off-Site Ulility Worker 062515.xls
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Table 8-5

Caleulation of Risks and Hazard Indiees for Off-Site Utility Worker (Centrzl Ave. ROW)
Rigk Assessment Report
Former Top's Dioer Properiy
Johnstown City, Pennsylvania

Inhalation of Chemicals Volatilized to Outdenr Air from Exposed Groundwater

Calenlation of Risk Calculation of Hazard Index
Hazard Index
Constituent of Concern Source Risk from Inhal, from Inhal. of
Concentration Exposure of Chem. Vol. Expozure Chem. Vol.
for Outdoor Ajr | Concentration | Inhglation Unit from Concentration Reference from
Groundwater |Transfer Factor| Concentration (Cancer) Risk Factor Ground (N ) | Concentration | Groundwater
C.vn TR, €A, EC. UK Rmm Ecm: Rﬂ:‘; mhhul-v
(ug/L) L) (ug/m’) (ug/’) {ugim)” (unitless) (sg/m’) (mg/m’) (unitless)
'Volatile Organic Compaounds
Benzene 418 4.0E-01 1.7E+02 5.4E-02 7.8E-06 4.2E-07 1.5E-01 3.0E-02 5,0E-03
Toluens 157 3.7E-01 5.7E+01 1.9E-02 - — 5.2B-02 5.0E+00 L.DE-05
Ethylbenzane 1480 3.4E-01 5.0E+02 L6E-01 2.5E06 4.IE07 4.6E-01 1.0E+H00 4.6E-04
Xylones, Total 2450 3.4E401 B.3E+02 2.7E401 —_ - 7.6B-01 1.0E-01 7.6E-03
Cumene 217 3.2E-11 7.0E+01 23E-02 — 6.4E-02 4.0E-01 1.6E-0d
1,2 4-Trimethylbmzene 2220 3,2E-01 7.1EH2 2.3E-01 - - 6.5E-01 7.0E-03 9.3E-02
§.3,5-Trimethylt 950 3.2E-01 3.2EH)2 1.0E-01 — - 2.5E-01 6.0E-03 4.8E-02
Semivolatile Organic Compounds
INaEhthahms — ann — - — = e -— —
[T 7
L:36 PM 0o 7/9/2015 Gof6 Sheetz 21 R-HI Cales - OF-Site Uility Wocker_082515,xlz
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Table 8-6
Summary of Risks and Hazard Indices for All Receptors

Risl Asgessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania
Risks
Direct Contact
Soil Groundwater
Receptor : Inbalation of Inhalation of Total Risk
. Inhalation af Inhalation of Volatiles = Volatiles -
Ingestion DRt Yolatiles Particulates Total Soll Dermal Contact Unexposed Exposed Gm:i‘:;ﬂl:uter
Groundwater Groundwater
Trespasser — - 14E-08 j —- 1.4E-08 —- 1,5E-10 — I.3E-I1 1.4E-08
Consimction Worker 5.5E-09 7.3E-10 2.5B-07 : 3.7E-15 2.6E-07 1.SE-07 _— 1.0E-07 2.5E-07 J.1E-07
Utility Warker 8.4E-10 1.5E-10 3.0B-09 : 1.5E-15 4.0E-09 — 90E-08 — $.0E-08 9AE-08
Construction Worker (Ceatral Ave, ROW) 7.7E-09 2.7E-09 3.5E-08 14E-14 4.6E-08 — 44E-09 — 4 4E-09 3.0E5-08
Utility Worker (Central Ave. ROW) 1.7E-09 [.BE-0Y 4.2E-10 1.4E-14 99509 1.98-06 - 8.3E-07 2. 7E-05 2.85-06
Hazard Indices
Direct Confact
Soil Groundwater
Receptor . Inhalation of Inhalation of Tote! Hazerd Index
gt | Dt G| et | MMt | s || Yo | Vol | et
Groundwater Groundwater
On-Site ; e - — -
Trespasser — = 1.6E-02 —_— 1.6E-02 - 1.1E-04 - 1.1E-04 L6E-02
Construction Worker 7.8E-03 6.2E-06 4.3E-01 2.6E-09 4 4E-01 7.28-02 -— 1.6E-01 2.35-01 6.65-01
Utility Worker 2.7B-06 1.2E-07 9,0E-04 4.0E-11 L.0E-04 — 1.6E-02 -— 1.6F-02 1.76-02
Construction Worker (Central Ave. ROW) 9.3E-04 2 0E-05 2,6E-02 9.4E-09 2.7E-02 — 6.0E-03 — 6.05-03 3.35.02
Ehility Worker (Central Ave, ROW) 1.9E-05 2.1E-06 4.18-05 3.7E-10 6.25-05 1.2E-02 — 15E-01 L7E0 £ 7E0

Notes;

Bolded values indicate an exceedances of fhe wpper risk benchimark of 110 * or the hamrd index Senchmark of 1.0. Az presented in this tabls, thers ware no excesdances of the risk/HI benchmark criferia.
"—" - Exposure pathway was not retained for this receptar.

2:00 PM an 7/9/2015

lofl

‘Teble ¥-6 - Risk aud HI Summary_Sheetz 21_0518135.x1s
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Figure 2-1: Site Location Map g’ e
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GROUNDWATER FATE AND TRANSPORT CALCULATION BRIEF

MODELING CONTAMINANT DECAY AND PREDICTED
CONCENTRATIONS OF DISSOLVED ORGANIC CONTAMINATS IN
GROUNDWATER

FORMER TOP’S DINER PROPERTY
JOHNSTOWN, PENNSYLVANIA

INTRODUCTION TO THE QUiCK 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 (nnleaded 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 limitations that are discussed below:

* 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 mode! 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 lst order decay. The ist 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.
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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 meodel. The screening consists of a comparison of
groundwater data to applicable screening values, including residential used aquifer (total dissclved
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 utilizing the procedures and limits
established within the following documents:

e PA Code, Chapter 16, Section 102, Table 1, Water Quality Criteria for Toxic Substances

¢ PA Code, Chapter 250, Section 708, Table 5, Physical and Toxicological Properties, A.
Organic Regulated Substances

» PA Technical Guidance Manual, Table IV-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
for Surface Water Compliance if PQL Exceeded* (PADEP, 2002)

 PA Technical Guidance Manual, Table IV-3, Compounds Requiring Surfauce Water
Compliance Analysis* (PADEP, 2002)

¢ USEPA, Regions 3, Regional 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 TV-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 TV-3.
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4. The Region HI 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 eight constituents-of-concern (COC) required
a fate and transport analysis using the QD model:

Benzene;
Toluene;
Ethylbenzene;
Xylene(s) total;
Naphthalene;
Cumene;
1,3,5-TMB; and,
1,2.4-TMB.

SUMMARY OF Q) 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 exceedance of the applicable Act 2
groundwater MSC or the USEPA Region III 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 comstituent). However, this value was modified
as part of the model calibration.

4, (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 fongitudinal
dispersivity, this value was modified as part of the model calibration.
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4; (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.

Lambda (days™) — Lambda is the first order decay constant which can be derived from the
degradation rates published in §250.708 (Postremediation care atlainment), 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 lamnda 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 elevation 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 detived 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 total 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.

Soif Bulk Density (pp) — 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 py = 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, py, = 2.65 (1-0.16), yields a soil bulk density estimate of 2.23 g/cm’,

Ko — 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.

Foc — 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+ [(Koc *Fo0)*(ps J/n].

Velocity — The groundwater contaminant velocity value is automatically calculated using
equation ¥, = (K*i/n)/R

Point_Concentration (x) (f) — 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) (fi) — 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) (ft) — 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 Width and Depth — These cells are where the user sets the grid dimensions for the
5 by 10 grid that appears. By setting Iength 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, A;, Lambda, and
Foc. 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 OD MobdEL 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-trimethylbenzene, 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 screening 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 Jow 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 conlaminant 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 (northemmost edge of ROW) to the applicable USEPA
Region 3 RSLs.

The QD model spreadsheet output results, provided as Attachment 1, indicate 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 northemmost 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 soutrce
area (MW-3). However, implementation of this scenario will require the request and approval of
an EC waiver on the ROWs.
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ATTACHMENT 1

Quick Domenico Model Spreadsheet Output Results




124 Calibration

FADVECTIVE TRANSPORT WitH THIREE [ ERSION, 15T ONDER DECAY and RETARDZ.TTON - WiTH CALISRATION TODL 4
Praoject: STPRET T op S Dmer} { | | i ] | |
Date: Si Prepared by:  KKRH N
Contaminant: [124-TW8 Cafibraion NEW QUICK_DOMENICO.XLS ]
SOURCE Ax Ay Az LAMBDA _|SOURCE  |SOURCE Time (days) SPREADSHEET APPLICATION OF I~
CONC {0 i G WIDTH THICKNESS ays) AN ANALYTICAL MODELFOR |~
G =007 R T w0 MULTIDIMENSIONAL TRANSPORT OF A |
- : ; ; DECAYING CONTAMINANT SPECIES" ||
0845 1 20e+01 T Z0E+00 TO0E-03 0.0138 16.45 182 P.A. Domenico (1987) |
- — - Modified to Include Retardation ||
Hydraulic Hydraulic Soil Bulk __|Frac. Retard- v [
Cond Gradient Porosity Density KOC Org. Carb. ation (=K*iln*R}) |
(ftiday) (i) ___ |(dec.frac)  |lglem™ , R (ft/day) ]
S70E0T ___ G.0189 0.16 323 2000 10054 4.06625 0.017434676
[ [ i { I [ I
Poini Concentration Centerline Plot {linear) I Centerline Plot {log)
x(it) y(it) Z[tt) - . { 0,90 rromr s e e e | 1000 [ e med |]
— — 0.80 --——-- ok “"‘1 Cutput ||| X Culput | |}
24 [ 0.70 ——— ; i s ]
0.60 ..__-.(,‘____....mu.___‘ pay 0400 e E g i "Daa
&[Tt y{it) =(t] ¢ 0.50 | @ A | . J[ T o=
Conc. At 0 ol § 040 - — | & 2 ‘ I
at 182|days = | 0,30 F—dgpamms st S 0010 [ e g TR
C.0%1 0.20 {—-Dg—— - ! I " ;
gl 1010 —— et —— - I & g
FEEAL GALGULATION ICACE it — IR : —
MOOEL DOMAIN 1 0 10 20 30 1 0 0 . 30
Length (ft) 24 distance i distance
VYidth (Tt) 24 3
2.4 4.8 7.2 9.6 12 74.4 16.8 19.2 21.6 24
24 0.023 0.034 0.028 0019 0.012 0.007 0.004 0.002 0.001 0.000
12 0.491 0.284 0.160 0.089 0.048 0.025 0.013 0.006 0.002 6.001
0 0.4b1 C.287 0.165 (i} 0.051 0.027 0.014] §.007 0,003 0.001
-12 0.491 0.284 0.160] 0.089 0.048 0.025 0.013 0.006 0.003 0.001
24 0.023 0.034 0.028] 0.019 0.012 0.007 0.004 0.002 £.001 0.00D
Fleld Date:  Cenierline C Concentration ! 0 845 00015
Dictence from Scurce _._n"0 2 !
| g | | |
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To RSL

in 30 yrs

FIAENLG TN FORD 5H - WITH CALIBRATION TOGL. —
Project; ITHer [0p's Dingr ! | I | I
Date: 6id Prepared by:  RRH |
Contaminant. [124-TMB o RSL In 30 yrs NEW QUICK_DOMENICO.XLS
I - ||
SOURGE Ax Ay Az [CAMBDA™ |SOURGE _ [SOURCE time (days] SPREADSHEET APPLICATIONOF ™
CONC {ft) {ft) {ff) WIDTH THICKNESS {days ‘AN ANALYTICAL MODEL FOR
G =001 day-i ) " MULTIDIMENSIONAL TRANSPORT OF A |—
e : : ; - — DECAYING CONTAMINANT SPECIES"
22 1.20E+0% 1.20E+G0 1.00E-63 _ 8.0135 40 FEC] 16950 P.A. Domenico (1987)
Modified fo Include Retardation |
Hydraulic Hydraulic ] Soill Bulk Frac. Retard- \' BRSO ||
Cond Gradient Porosity Density KOC Qrg. Carb. |ation {=K*iin*R)
{fiday) (Ut _[{dec.frac} _[(gfem™ R (f/day) ]
5 70E-01 6.0199 0.18 223 7200 1.006-04 4.06626 0.017434676 |
| I I I I ]
|Pqint Concentration 1 Centerline Plot (finear) [ Centertine Plot (log)
{1t} 7] Z(7) | 250 e i——; el || 10.000 T K el
1 et || ul
120 3 200 fo—— e F_u:" 1.000 r— --ﬁ*w*_-‘l o
a i Pl e pe— - ;
ELid) '('ff) z(ﬁ) g 150 - — e ] . 0.100 SeeN il
y 2 1.
Conc. At 720 0 ol § ol il | 5001014 e
at 10950|days = : | ) ' ; O 0.00] @ -
2.900 0.50 iy —— } I ‘
ol - | 1 0000 g —— —
FssctTe CALGULATILN 0.00 -+~ Emmim i fimnme | 0.000 & b — ]
'MODEL DOMAIN I 0 50 100 150 I 0 50 100 150
Length (ft) 120G distance distance
Widih (i) 120 i
12 24 36 48 60 72 84 a6 108 120
120 5.000 0.000 0.000 0.000 0.000 0.000 0.000, 0.000 0.000 0.000
60 0.000 0.000 0.000 ¢.000 0.000 6.000 0.000 0.000 0.000 0.000
0 0.167 0.01 0.001] 0. (X .00 0.00 D.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
-120 0.000 0.000 0.000| 0.000] 0.006] 0.000 0.000 0.000 0.000 0.000
Field Data: Centerilae C Concentration 222 0001 o L
: Distance {rom Source 0 24 _k__-
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135 Calibration

Date: 15]Prepared by, KRH e
Contaminant.[135-(MB Cafibrafion NEW QUICK_DOMENICO.XLS
[SOURCE AX Ay Az LAMBDA _[SGURCE _ |SOURGE (Mo {days) SPREADSHEET APPLICATION OF
CONC (1) () {f) WIDTH THICKNESS _ [(days AN ANALYTICAL MODEL FOR
MGIL) >= 07 davi ) ) MULTIDIMENSIONAL TRANSPORT OF A
e : ] = ‘ : DECAYING CONTAMINANT SPECIES"
0382 1 J0E+0" 1 Z0E+00 1.00E-03 0 40 1649 82 P.A. Domenica (1987)
. | Modified to Include Retardation
Hydraulic Hydraulic Soil Bulk Frac. Retard- v
Cond Gradient Porosity Density KOC Org. Carb. [ation (FK*In*R)
|iit’day) (ft/FE) {dec. frac.) (g/cm™ {R) (ftiday)
5.7 E-O1 5.0189 (K] 223 660 7 GOE04 1.919875 0.036981298)
I I | I I | I I I I
Point Concentration Centerline Piot (linear) 1 Centerline Plot (log)
X"ﬂ V(ﬁ, Z(ﬂ:’ - | 0.45 O - it woar |H 1.000 _] o e
i 0.40 L - Output /| Output | ||
24 8 0.35 L e .
0.30 4 ——— e Q:.I: I 0,100 B T == i ™ "E':E
F{i3) y({t) Z(7t) 2 025 e eI . -
Cong. At 24 [] off 8 020 48—t i § .
at 182 |days = 0.15 : y o0 [ mm TR =
C.201)] o0 % s 0018, B |
- mg/l 1 005 \3\;,_-@ —- e . i : T
AFEAL CALCULAfON 1 0.00 s — T 0001 , e
JODEL DOLAIN 0 10 20 30 0 10 20 30
Length {ft) 24 distance M distance
Width {f) 24 i
24 4.8 7.2 9.8 12 14.4 16.8 79.2 27.6 24
24 0,010 0.014 0.011 0.008 0.005 0.003 0.002 0,001 0.001 0.000
12 0.213 0.118 0.065 0.035 0.019 0.011 0,006 0.003 0.002 0.001
0 0212 0.119 0.067| 0.037 D.021 0.012 1.306 [ 0.002 0.007
12 0.213 0.418 0.065 0.036 0.018 0.011 0.008 0,003 0.002 0.001
.24 0.010 0.014 2.011 0,008 0.005 0.003 0.002 0.001 0.001 0.000
Fleld Data:  Centertine C Concentration _ 0382 0 001 el 1 :
Distaiica irom Source 3 0 24 _ i | '
| | I I I
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To RSL in 30 yrs

| |
Date 5772018 Prepared by:  KRH N
Contaminant: [138-TWB to RSL in 30 yrs NEW QUICK_DOMENICO XLS
SOURGE Ax Ay Az TAMBDA |SOURCE  |SOURGE iTme (aays) stﬂgiﬁ_%gm%%%fgg? ]
fm?g;f) {#t) *) (:2001 day (Wﬂ')DTH {%'CKNESS ays MULTIDIMENSIONAL TRANSPORT OF A
. L , : ; DECAYING CONTAMINANT SPECIES" [
800 420401 1Z0E+00 1.00E-03 0.035 40 & 10950 PA Domenico (1887) B
Madified to Include Retardation |
Hydraulic Mydraulic Soil Bulk Frac. Retard- \Z |
Cond Gradient Paorosity Density KOG Org. Carb. |ation {=K*iin*R) -
(ftida (R (dec. frac _ jlgicm” _ {R) {ftiday) N
""'_'%_Eﬂ E01 0.018g 0.18 223 6A0 __ 1.00E-04 1.919878 0.036981296
[ I [ l I [ [
Point Concentralion Centerline Plot (linear) i Centerline Plot (log)
x --t v =
it) ¥(@) (i) R s puowserrry [| IR T o o |
LN { Outpat |1 | Output | |]
130 1.00 1{"“" = 0.100 - - — o
s « H T t el
0.80 f——— e, | | Data
x(il) V() Z{11) | 2 060l ) — | 0010 —x --- -
Conc. At 120, 0 ol g : " ! 1§ ! - ;
at 70850 days = | © nd4o T CEREEET | & 0001 == = — 1
mg;cco 0.20 +—— o U H 0000 - ® ——— ——1
e v 7 000 Bt 1 o000 + b |
THODEL DOMAIN 0 50 100 150 0 0 100 150
Length (ft) 120 distance 1 distance
Wid%!T(W 120 B
72 24 36 48 80 72 84 96 708 120
120 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.600 6,000 0.000
80 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
] 0.054 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.600 0.000
-60 0.000 0.000 0.000 0.000 0.000 0.000 .600 0.000 0.000 0.000
-120 0.000 0.000 0.000 ¢.000 0.000 0.000 0.000 0.000 0.000 0.000
Fleld Dafa: Centerline CConcentration 089] 0 001 i
| Distance from Source 0 24 i
. ] i
1

Page 2



Benzene Calibration

Project: 'SfT’éE'#!T‘(ﬁSFﬁier Top 5 Dmer) | | I ]
Date: Prepared by: KRH _
Contaminant. [Benzens Calibration NEW QUICK_DOMENICO.XLS |
SOURGE AX AY Az CAMEDA _|SOURCE _ |SOURCE TTme {days) SPREADSHEET APPLICATIONOF ™
CONG @) {0 (D) WIDTH THICKNESS _ |{days AN ANALYTICAL MODEL FOR
= MULTIDIMENSIONAL TRANSPORT OF A [~
(MG} T S— (Ll {ft) () - DECAYING CONTAMINANT SPECIES” |
9 1 20E+01 T 20E+00 1.00E-03 006 [G) 10,49 7 B P A, Domenico (1987) ]
— Modified to Include Retardation -
Hydraulic Hydraulic Soil Bulk Frac. Retard- v ] |
Cond Cradient Porosity Density KOC Ory. Carb. |ation {=K*iln*R}) ]
{ft/day) (fe/fE) {dec. frac.) {grem™ {R) (ft/day) ]
.71 00508 g16 233 58 1.00E-0A 1.0808376 0.065689309
i | I [ I I
JPoint Concentration Centerline Plot {linear) I Centerline Plot {log)
AW pyen [ 030 3 el 00 SRR
pL 0] 1 025 - by .. o
0.20 I-'“-—x—-* - 0.100 ==y I
) ¥l i N | i e -
*Conc. At 24 0 of| § °1° ]Ft‘-'“ | & 00104 e
at 18%|days = 0.10 = 8 i S
] 0.00%)1 .5 I s =——— B
| mgfl L N ] l
= RHEAT CALCLATI 1 ooo el — 1 o0.000¢ . . i
MODEL DOMIAIN a 10 20 30 0 10 30
Length (it) 24 distance I distance
Width (/) 31 i '
24 4.8 7.2 9.6 72 14.4 16.8 19.2 216 24
31 0.600 0,000 0.000 0.000 0.000 0.000 .000 0.000 0.000 0.000
755 0.168 0.081 0.043 0.024 0.013 0.007 0.004 0,002 0.001 0.001
0 0.158 0.089) 0.057 0.029 0,016 7.008 0.005 0.003 0.002 I
-15.5 0.153 0.081 0.043 0.024 0.013 0.007 0.004 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 Data. Centerhiie C Concentraticn 0278 0 00t i
Distance from Source A 24 f i
I I I ! |
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To 1 ugl in 30 yrs

SFUR FORL RY and HE TARDA TGN - WiTH CALIRATION TO0L == 1
Project CBIZ Ha e S L ] i | | |
Date: 6/4/2015Prepared by:  IWRH [
Contaminant: |Benzene to 1 ug/L in 30 yrs NEW QUICK_DOMENICO.XLS ol
SOURGE __ |Ax Ay Az LAMBOA _[SOURCE _ |SOURCE Time (days) SEREADSHERFARRUIBATIONIOE  Jiy
CONC (® @) ] WIDTH __|THICKNESS _|(days) AN ATl MOREL RO
= MULTIDIMENSIONAL TRANSFPORT OF A |
iy 0418 1 20E+01 1.20E+00 h'omwﬁﬁ-os — G.06 = m(ﬁ) 048] 10950 e Sl L g S i
‘ : : . e T 84 P.A. Domenico (1987) -
. : m— s Mudified to Include Retardation ]
Hydraulic Hydraulic Soil Bulk Frac. Retard- ' ||
Cond Gradient Porosity Density KCC Org. Carb. |atlon {=K*iln*R) F
(ft/day (ftft) (dec. frac.) {gfem™ _ {R) __j(ft/day) |
5 T1E-01 ©.0199 518 88 200694 1.161675 0.061118186
[ l I I I [
|Pﬂint concentration Centerline Plot (Iinear} » Centerline Plot (|Qg] h
x(Tt) ylit) () g.:g P o T e 1 1000 5 S
e 40 - - Output | utput | 3
T2 [ 035 1 ——— —l 0100 S| o ||
0.30 L= 1 - Data
X(7) 7] Fa{ji] P Ty A R — .. TR S —
Congc. At 120 of] 8 o020 + | & 3 I
at 10850}days = | S 15 N = N 8 0.001 -j—---—a!_-— H
0.950 0.10 e | oo} S
ma/l 0.05 - = ; 1 ‘ I &
AREAL CALCULATION 0.00 5@y - ] o000 4 §— i~ ;
MODEL DOMAR I 0 50 100 150 i ] ) 100 150
Length (it) 120 distance M distance
Wi 120 i
72 24 36 48 60 73 84 96 108 120
720 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
80 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.600 0,000
0 0.021 0.0t 0.000 0.600 0.000 ~0.600 0. 0.000 0.000 0.060
-60 0.000 0.000 0.000 0.060 0.000 0.000 0.000 0.000 0.000 0.000
-120 0.000 0.000 0.000 0.000 0.000 .000 0.000 £.000 0,000 0.000
Fleld Data: Centarline C Concentration 0418 0.002 . i
Distance from Source o 24 H
| l | [
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Toluene Calibration

BPOF EE DIMENG SR CR RETARDA KON - WATH CALBRATION TOOL i
Project 5 rmer s Liner | | | | | el
Date: G/473018| Prepared by:  KKH ' B
Caontaminant. | Toluene Calibraiion NEW QUICK_DOMENICO.XLS N
[SOURCE AX Ay Az LAMBDA |SOURCE _ |SOURGE Time (days) Sffﬁgi‘:ﬁéﬁﬁé%ﬂgg? ]
CONG ) &) (ff} WIDTH BHICKNESS ays MULTIDIMENSIONAL TRANSPORT OF A |-
{MGIL) e >=.001 e day-1 ., {ft) - {ft) T - DECAYING CONTAMINANT SPECIES" ||
g E4 e : = - P.A. Domenico (1987) -]
. z = = Modified to Include Retardation -
Hydraulic Hydraulic Soil Bulk Frac. Retard- v i
Cond Gradlent Porosity Density KOC Crg. Carb. [atlon =K**R} | |
|tfuday) (ftift) {dec. frac.) {g/cm™ l {R) {ft/day) Wl
— 571E-01 001599 0.16 2.73 130 1.60E-04 11811876 0.060708551
F I I [ [ [
Poini Concentration I Centerline Plot {linear) a Centerline Plot {log) f
T (3] yin) z{iT) 012 e 1.000 - = - , o
I Duitpyt
| o I ]
i . 008 JE 0.100% - -—ﬁ Pl
. = g e e ata
(i) Y7 () o IS ' flL e
Conc. At o 8 - \ : 0.010 j=ce T, LS
at 182[days = | 0.04 - e i d T,
¢.001 i , i I T
g 0102 = SN I i i
AREAL CALCULATION 1 0.00 A—— T, 1 0.000 ] — : !
MODEL DOIAIN 0 i0 20 30 0 10 30
Length {ft) 24 distance I distance
Width (1) 3 , i i
2.4 4.8 72 9.6 12] 14.4 6.8 19.2 216 24
31 5.000 0.000 0.000 0.000 0.000] 0.000 0.000 0,000 5.000 0.000
155 0.061 0.036 0.022 0,013 0.008 0.005 0.003 0.002 7.001 0.001
[ 0.063 0.040 0.025 0.016 0.010 . 0.004 0.003 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
Fieid Data:  Centeriine € Concentration a1 0 0o o
Disiance from Source E 0 24! _-...._._..i. :
l | | |
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Sﬁ‘é’ﬁﬁ#ﬂl " rmer Iﬂp _BIﬁeri ]

To RSL in 30 years

KSION, 15T ORDER DECAY and RETARDATION - Wi TH CALIBRATION TG00

Project | | [ | | .
Date: Prepared by: | ]
Contaminant: Taluefy_g“te RSL in 30 years NEW QUICK_DOMENICO.XLS B
[SOURCE AX Ay Az LAMBDA |SOURCE _ |SOURCE me (days) Sfﬁﬁiﬂﬂsﬁgﬁmﬁﬁgg? ]
CONC
< ] (/) () WIOTH _ [THICKNESS _ [{cays) MULTIDIMENSIONAL TRANSPORT OF A [
Mﬁ T - 25“555> =001 TRGE CTE X B {ft @ {f) 3 DECAYING CONTAMINANT SPECIES"
, ‘ : d : il : 10, P.A. Domenico (1987) -
— Madified to Include Retardation |
Hydraulic Hydraulic Soil Bulk Frac. Ratard- v nl
Cond Gradient Porosity Density KOC Org. Carb. |ation {=K*Iln*R} |
(ftiday)  j{ftift) (dec. frac.) {gfem™ ' _ {R) {ft/day) ||
5 71E01 —0.0199 15 Z43 56 200L-04 1.161675 0.061118186
I | I I I I I I
Point Concentration Canterline Plot (linear) H Centerline Plot (log)
gl yirt) 2t - _ 045 3~ e e | 1000 e . s
| ok ———— T oup
129 [ 0,55 I 0.100 F—-- —— i
030 +————— -~-~J' . 3 T
] I Z( g OB : [| |, 0010 [ ==
Conc, At 120 0j| 8 0204~ e i : .
at T0050|days = | © o1s — 1| & 0001 famss ———————=—|
0.000 0.10 +- e ® )
1 0.000 4 = ===
gl 0.05 -— —
ANEAL CALCULATIO | 000 R e | o.000 B i ,
MODEL DOFIARN 0 50 100 150 I 0 50 . 100 150
Length (ft) 120 distance T distance
Width (1) 120 l
12 24 36 48 | 60 72 84 96 108 120
120 0.000 0.000 — 0.000 0.000] 0.060 0.000 0.000 0.000 0.000 0.000
60 0.000 0.000 0.000 0.000 0.000] 0.000 0.0G0 0.000 0,000 0.000
[1] 0.016 G.002| 0,000 0.000] 0.000 0.000 0.000 0.000 0.000| 0.0 ]
-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] .000
Fiald Duta:  Centerline C Concentration 0 418, 0 002 |
‘ Distanee rom Saurce 2 24
| |
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Ethylbenzene Calibration

FRANEPORT WITH THEEE DI BBIBRAL BB RET i TH CALIBRATICN TOOL
Project SHeslz 221 [Tormer l'oE‘s LHRer) ] | | | !
Date: 614/2075]Prepared by: .~ REH
Contaminant. |Ethylbsnzene Calibration NEW QUICK_DOMENICO.XLS ]
SOURCE __ [AX By Az LAMBDA [SOURCE _ |SOURCE iTme (Gays) SPREADSHEET APPLICATION OF 1]
CONC @) ) ) WIDTH __ [THICKNESS _ [(days N L= AEMOBEROR
= MULTIDIMENSIONAL TRANSPORT OF A |
(MG TR >=.001 T day-1 e {ft) {ft) S DECAYING CONTAMINANT SPECIES* | |
: ekt ‘ ] ' ) 1 P.A Domenico (1987) |
if - Medified to Include Retardation
Hydraulic Hydraulic Soll Bulk Frac. Retard- v
Cond Gradient Porosity Density KOG Org. Carb, [ation {=K*iin*R) n
{ft/day) {ft/ft) {dec. frac.) {afem™ (R) (ft/day) ]
5,71E-01 0.0759 0.16 2.23 290 1 G0E-04 1.306625 0.054338061
| I J ] [ ]
[ | .
[Point Cancentration Centerline Plot (linear) I Centerline Plat (log) I
x{rt) ylrs Z{1) 1.20 JEi e |l 1.000m P
A Qutput || ‘_ Qutput | ||
T n 5 1.00 H——v | o, rad
7 . - Fiald i i W Fil
0.80 s e — e — pew |, 0.100 H———2 T pata
311 Y] Z(T) ¢ oeo e I | e —7r—|
Conc. At [ 0 g - ' i | 5 ‘ & :
at 182|days = ~ 0.40 - A(""'"""‘““' =i ] 9 0.010 {Ee=r SISO TS —j
0.002 020 I—8 ; ! v, I
gl - «_H : i | “ I
AREAL CALCULATION 0.00 =B 0.001 ¢ : ; i
MODEL DOMAIN ] 0 1 0_ 20 30 10 30
Length (it) 24 T distance I distance I
VWIdHh () 24—
24 4.8 7.2 9.6 12 74.4 6.8 9.2 21.6 24
24 0.026] 0.034 0.026 0.017 0.010 0.006 0.004 0.002 0.001 0,001
12 0.535 0,256 0.152 0.030 0.042 0.022 0.012 0.006 0.003 0.002
0 0.535 0.268 0. 084 0.045 0. 0.613 0.007, 0. 0.00
-12 0.535 0.286 0.152 0.080 0.042 0.022 0.012 0.006 0.003 0.002
24 0.026 0.034] 0.026 0.017 0.010 0,006 0,004 0.002 0.001 0.001
Field Data: Centzriine CConcentration 0 982! 0402 i
Diztance from Source | B 24 ) (R ! __T
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to RSL in 30 yrs

NaF PR TN T OR S oL t
Project ] ' op t) ] | | [ i
Date: "G7472018 | Prepared by:  RIH N
Contaminant: _|Ethylbenzene teﬁﬁ___ in 30 yrs NEW QUICK_DOMENICO.XLS n
SOURCE___ [Ax Ay Az [AMBDA _[SOURCE _ |SOURCE iTme (days] SE‘E&R?‘:EEE‘E':}&%@%EF ]
CONG (&) L ] HIOTH THIGKNESS _ [{cays MULTIDIMENSIONAL TRANSPORT OF A
(MGIL) T T e T 206400 >=___001_1 G0E-03 e 0.057 - 44 = 04 16553 DECAYING CONTAMINANT SPECIES" [
Sa L ol s ' - P.A. Domenica (1987) -
—— Modified to Include Retardation ]
Hydraullc Hydraullc Sail Bulk Frac. Retard- v .
Cond Gradient Porosity Density KOG Org. Carb. [ation {(=K*i/n*R} |
ftida {fE/1) ___l{dec. frac.) {g/em™ 1 {R] {fi/day) N
5 TIEGT 9.0799 0.16 223 2% 1.00E84 1.306625___0.054338081
I { I I [ J f
Point Concentration | Centerline Plot (linear) I Centerline Plot (log)
x{F Ty {id 1
) y(iy) Z\tt) 1,20 7-mmeen - e g 10007 ;
= 4 ut |
T30 ) 100 e o 0100 AN e
0.80 et R | AT
I i) yiity Z(Tt] g - 1, 0010
|Cone. At 120 ] By § 980Tt — |2 P e
ot 10950]gays = oll o ‘ | 80001 {——H— -
mg;a"o 020 ——— — 0,000 +-— % !
i o - . 1] 1
AREAL CALCULATION = 0.00 +-SH-ffmpmi-diid=g——i I 0000 ot ririp—
MODEL DOMAIN [ 0 50 100 150 0 50 150
Length (it) 120 distance 7 distance
Width (7t} 120
[H 24 38 48 60 72 84 96 108 120
120 0.0600 0.000 4.000 0.000 0.000 0,000 0.060 0.000 0.000 0.000
80 0.000 0.000 0.000 0.000 0.500 0.000 0.000 6.000 0.000 0.000
0 0. “0.003 0.000 0.600 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
-120 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 9.000
Field Uata:  Centedine C Cornceniration 0,992 20061
D:glance from Cource 0] 24 i o

Page 2



Xylene Calibration

RDVE FHREE DI AENSTOn T ORO CA BRATION TOOL '
Project: er Op Her | | ] | | ]
Date: 6/4/2016| Prepared by: RO |
Contaminant: [ Rylene(s) Tatal Galbrahon NEW QUICK_DOMENICO.XLS |
[SOURCE Ax Ay Az CAMBDA _|SOURCE _ [SOURCE Time (days) SPREADSHEET APPLICATION OF 1™
CONC ® &) @) WIDTH __|THICKNESS _[{days) AN AN A YTICALMORELOR
= MULTIDIMENSIONAL TRANSPORT OF A |
o — TR T e 1548 182 R A ECS I
2 e : - i P.A. Domenico (1987) -
_ Madified to Include Retardation |
Hydraulic Hydraulic Soll Bulk Frac. Retard- v N
Cond Gradient Poroslty Density KOG Qrg. Carb. |[ation =IK"/n*R) |
{ft/iday) {fu/ft) {dec. frac.) {gfcm™ [ f'day) 1 L]
5 71E-01 0.019% c.18 2,23 3 1.00E-04 14878125 0.04772071
[ | I [ I [
Point Concentration Compitealiing it @ilamary 1 Centerline Plot (lag)
ﬁﬁ} yi = 120 7 "] === Modsl | 10.000 g T ¢ wmodel ([
7 5 1.00 =~ | Output |} ,! Output
0.80 b i e Flald [ 1.000°% i v E]:xlg H
. Data || ol
33 I N ) T 2 0 B} 7-__— I e
Conc. At 24 0 ol 8 ~ : [ 5 @100} N =
at 182|days = 0.003l 0.40 4 -~——-—- 8 e
el 1 0.010 A i e e
i | A "’”&'”__'\_'_” 3 ; i
ANEAL CALCULCATIO 7 0.00 At [ 0.001¢ . : 1
MODER DOMAIN 0 10 20 20 0 _ 20 30
Length (ft) 4 distance I distance
VVidth () 24 i
2.4 4.8 7.2 9.6 12 14.4 16.8 18.2 21.6 24
24 0.029 0.041 0.032 0.022 O.D'_!j 0.008 0.005, 0.02? 0.002 0.001
12 0.614 0.341 0.187 0.103 0.056 0.031 0.017 0.009 0.005 0.003
] 0.614 0.544 0,192 0,708 0,060 0.034 0.019 0.011 0.005] 0.003
-12 0.614 0,341 0.187 0.103 0.056 0.031 0.017 0.009 0.00SI 0.003
-24 0.G29 0.041 0.032 0.022 0.014 0.008 0.005 0.003 0.002 0.001
Fieki Data: Centeriing C Conecentiration 1.087 00027 i
Bistance from Sourca [ 24 1 ]
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T

to RSL in 30 yrs

and RETARDATION - VIITH GALIBLRATION TOOL

Project i Ol | l | | 2|
Date: B/42015{Prepared by:  AAH - L
Contaminant: | Xytenels) Total to RSL in 30 yrs NEW QUICK_DOMENICO.XLS ]
SOURCE __ |Ax Ay Az LAMBDA _[SOURGE _ ISOURGE Time (days] Sfp‘?ﬁﬁiﬂ%&ﬁfﬁ-&%ﬁgg? |
CONC i) i) ] wIDTH THICKNESS ays MULTIDIMENSIONAL TRANSPORT OF A |
(4ol 245 1.20E+01 1 20E+D0 = 1 00E-B3 e 0.045 = 40 @ 10.49 = BECAVINGCONIAMINANTESEEGIES™ Ty
it - z P.A. Domenico (1987) —
- Madified to Include Retardation -
Hydraulic Hydraulic Soil Bulk Frac. Retard- v [
Cond Gradient Porosity Deansity KOC Org. Carb. {ation (=K*iIn*R) H
{ft'day) {fL/ft) {dez. frac.) {gfom™ {R) {ftiday) |
5.71E-01 g.a1 0.16 2.23 350 1.06E-04 1.4878125 0.04772071 n
| | F | I }
Point Concentration Genterline Plot {linear) ] Centerline Piot {log)
X{TE) i) 2] 120 goomrmeme—et ] 0000 5 e |
15§ [ 1 1.00 E —_—————y Qutput 11 1.000 - ~ - -| ulput
-Field | . Fiald
0.80 Hr—— e o m ota ||l 0100 A Data
X(T9) YTt} (T g 060 b T I L \ T
Conc. At 120 0 g v ~ f ["2:900 l ) =% :
at 10950 | days = | 0,40 rime—— | © 0001 3 ootee camcd =i
G.600 020 2 i L
— 20 5 - H o 0.000 ¢ - - - -
ma % I | | =
ANEAL c 0.00 AT ee—" | 0.000 e 5 oy o
MODEL DOMAIN i 0 50 100 150 0 ) 100 150
Length (i) 120 distance ) distance
Width {fi} 12C T I ; =
i2 24 38 48 60 72 84 96 108 120
120 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000] 0.000| 0.000
60 0.0I_JE 0.000 0.000 0.000 0.000 0.000 0.000 0.(10'0 0.000 0.000
[7] 0.135 0.007 0.000 0. 0.000 0. 0.000 0.000 0.000 0.000
-6 0.0DOi 0.000 0.000 0.000 0.00¢ 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
Flefd Date:  Centerline € Concentration 1087 0.00207 i
Distance from Source [ 9 24 ] _
J | | i
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ADVECT

melr

Cumene Calibration

T10% - Vot T H CALIBRATION TOGL

oy

Project: | l | -
Date: 6f4/2015] Frepared by:  RRH N
Contarninant. [Cumene Cahibration NEW QUICK_DOMENICO.XLS N
SOURCE __ |Ax Ay Az LAMEDA _ |SOURCE __[SQURCE Time (davs) SPREADSHEET APPLICATIONOF ™
CONC (D) i) i3] WIDTH THICKNESS _ |(days AN ANALYTICAL MODEL FOR
MULTIDIMENSIONAL TRANSPORT OF A |—
A — T T L PR T 548 ] IR SRECIESS
: Ll : - s 19.49 : P.A. Domenico (1987) |-
: - Modified to Include Retardation -
Hydraulic Hydraulic Soil Bulk Frac. Retard- v -
Cond Gradient Porosity Denslty KOG Org. Carb. [ation {=K*iIn*R) s
{fiday) |ferif) __|(dec. frac.) __[iafom™ . R) (Ftiday) B
5.71E-01 00190 15 2.2 2600  1.00E-04 2.9025 0.014452299 i
i I f I [ I
Poini Concentration Centerline Plot (linear) H Centerline Plot (log)
X(TL} (i} Z({1C I
ylr) z{T%) 012 5o v —om et menww 11
5 B 0.10 = ‘:_“:"‘ H
0.08 G e Daz |||
={ft) Y} — Z(1t) g nos L% = | o
Conc. At 24 0 ol g — =z ! | g
at 182|days = | 0.04 + e —-———-a; o
C.c00 | » e
ol 0.02 f— B —— -
AREL CALGULAT T i 0.00 | I i
MODEL DOMJIAIN 0 10 20 30 o 10 30
Lenath (it 24 distance B distance
Wi 24 n
2.4 48 7.2 9.6 12 14.4 6.8 9.2 71.6 24
24 0.003 0,005 0.004 0.003 0.002 0.001 0.000 0.000 0.000 8,000
72 0.067 0,039 0.022 0.012 0.006 0.003 0.001 0.001 0.000 0.000
[ 0.067 0.038 0.023 0.013 0,007, 0.003 6.002 §.007. 0.000 0.000
12 0.067 0.039 0,022 0.012 0.008 0.003 0.001 0.001 0.000 0.000
-24 0.003 0.005 0.004 0.003 0.002 0.001 0.000 0.000 0.000 0.000
Fizld Data:  Coentariine C Concentration 0114 0 001 i :
Distance from Source b 24 [
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to RSL in 30 yrs

ALIVE TRANSEURT WITH THREE LRIMENBIONAL DISPERBION, 15T ORDER DECAY anie RETARDATIOHN - Wi1H GALIGATION TO0L
Project Shedtz #21 [Tormer 10p & Dmer) | ! ! | l I _
Date [Z Prepared by: KRG — N ]
Contaminant: mene to RSL in 30 yrs NEW QUICK_DOMENICO.XLS B
[SOURCE A Iz B0 IRCE IRCE 1T S SPREADSHEET APPLICATION CF |
SOUR Ax y LAMBDA _ [SOURCE _ |SOURCE me (days] Sroa ol SR Sl N
CONGC {ft) (ft) {ft) WIDTH THICKNESS (days
(MG >=.001 day-1 0 {0 MULTIDIMENSIONAL TRANSPORT OF A [—|
. DECAYING CONTAMINANT SPECIES"
0.277___ 1 I0E+ 1. 206400 1.60E-03 @61 1645 TNg5D P.A. Domenico (1987) B
= Modified to Inciude Retardation -
Hydraulic Hydraulic Soll Buik Frac. Retard- V' L
Cond GGradlent Porosity Density KOC Org. Carb, |ation (=K"i/n*R) ]
{ftiday) (Ft/t) {dec. frac.) {giem™ . (R} {ft/day) ]
5.71E-D1 0.6168 0.6 2.28 2500 1.00E-04 4.9025 0.014482299 |
‘ I | { [
Point Concentration ] Centerline Plot {linear) l.: Centerline Plot (log)
X(i) yie) z(f) | 120 g om0l 10000 ¢ er o Moo
! Outputt ||| Output
T30 13 1.00 34— | 1.000 -
e oso P | P 0.100 fde—.- . I D
=T i) Fai) g Lo » i 3 L,
|Cone. At 120 0 ofl g ™ i | &ooto '
at 10950 days = 040 == e 1 ®c00t 4o
0.CCOoJ]| 0.20 & | = i
gl 1 20 = ey H  0.000 @ - — T
rFAiir CALGULATIEN 0.00 -usfis S asiucip i 1 o.000 B e et i I
{I0DEL DOMAI I 0 50 100 150 I 0 50 150 ‘
Length (ft} 120 distance M distance I
Width {if) 120 T 1
12 24 35 48 60 72 | 84 96 ‘_I:_t_JB 120
120 0.000 0.000 0.000 0.000 0,000 0.000 0.000 0.000 6,000 0000
60 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
[ 0.019 0.002 0,000 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
-120 0.000/ 0.000 0.000 0.000, 0.000, 0.000 0.000 0.000] 0.000 0.000
Fieid Data:  Centerline C Cancentration 10871 00027 =
Distante irom Zource 0 | e R (] e i
I |
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Naphthalene Calibration

EFORT Vil THREE DILE RS SPLRCION, 15T ORDER DECAY and RETARDA|IDN - VAT A CALIBRATION TOOL
Project oL OfMEr Top s DiNer, | | | f |
Date: 6141201 5| Prepared by:
Contaminant. [Naphthalene NEW QUICK_DOMENICO.XLS
SOURCE Ax a Az [AMBDA _|SOURCE |8 E iTme B SPREADSHEET APPLICATION OF
z o OURCG Bye] "AN ANALYTICAL MODEL FOR
CONC (5] &) {f) WIDTH THICKNESS _ [(days
MG >= 007 o] ) ® MULTIDIMENSIONAL TRANSPORT OF A
. - . . 3 DECAYING CONTAMINANT SPECIES"
D.419 T ROE+01 1,20E+00 1.00E-03 6.03 40 10.48 182 - P.A. Domerico (1987)
_ Modified to Inclute Retardat
Hydraulic Hydraulic Soil Bulk Frac. Retard- Vi octied foInelu elaration
Cond Gradient Porosity Density KOC Org. Carb. |ation (=K*iln*R)
(ftfiday) _ _ {(ft/ft) (dec. frac.) {gfcm™ {R) {ft/day)
B.71E0% 0.0159 018 2.23 850 10UE-04 2.3240625 0.030549734
E l I l i [ I
Point Concentration Eantariihe Piog(linsar) I Centerline Plot (log)
x(T) 7] {1t} 048 e o [l 1000 o |1
_ I - g | dipat || X L ut 7 ||
2 d ggg R = -Fied  |H 0.100 1 2oe ® == | = ek
30 fmp— | . . T
X{Tt) i3] Z{T) 2 025 4yt — e 1 o l e 2
Canc. AL % g 0] § 0.20 A - | § 0010 1~ b S
at 182fdays = N | 0.15 ~-3&,—~-———‘ F—n i g f{ b o i
.00 010 N e b 0001 |jm— e T
mall 0.05 kN R I _L
e T 5141 0.00 4 i i —— ] 0.000 ; . -
- VonEL DOMAIN 0 10 20 30 I 0 : %
i Length (ft) 24 distance H distanca
Width () 24
74 48 7.9 96 12 14.4 6.8 19.2 27.6 24
24 6.011 0.015 0.012 0.008 0.005 0.003 0.002 0.001 0.001 6.000
12 0.251 0.128 0.068 0.037 B.020 0,011 0.006 0.003] 0,002 0.001
[1] 0.231 0. 0.670 06.039 0.021 0.012 0.006 0.003 0.002 X
-12 0.231 0.126 0.065) 0.037 0.020 0.011 0.006 0.003 0.002 0.001
24 0.011 0.015 0.012 0.008 0.005 0.003] 0.002 0.001 0.001 0.000
Field Deta:  Cenieriine C Concentration 0413} 0001 i
Pistance from Source | 0 24 [
l I
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To 1 uglin 30 yrs

Project: 512 rimer Togs Dy | I | |
Date: Gi4/2016] Prepared by RIKH N
Contaminant: [Naphthalene to 1 ug/L. n 30 vrs NEW QUICK_DOMENICO.XLS N
SOURCE AX By Az CAMBDA |SOURGE  JSOURCE Time {days) SPREADSHEET APPLICATIONOF 1
CONC i) (t i WIDTH THICKNESS __[{days AN ANALYTICAL MODEL FOR
= MULTIDIMENSIONAL TRANSPORT OF A |
(MCIT) =001 dayst (ft) (ft) DECAYING CONTAMINANT SPECIES"
0995 1 20E+01 1.20E+ 1.0 9,03 a0 T8, 10960 : |
—_— F.A. Domenico {1987)
_ Modified to Include Retardation |
Hydraullc Hydraulic Soil Bulk Frac. Ratard- v L]
Gond Gradient Porosity Density KOC Org. Carb. |ation {(=K%iin*R) [
(ftiday) {fuit) {dec. frac.) {g/cm™ {R) {f'day) | ]
5 7101 0.6199 018 23 950 1.OOE-04 2.3240625 0.030649724
[ I l ] [ .
Point Concentration Centeriine Plot (linear) I Centerline Plot {log) I
() yuy 2[f) 0.45 . 1.000 ;
040 e = y |
120! 0 0.35 A= 0.100 = —
0.30 f—— — | %
X(Tt) i) z{ft} 2 0.25 = 1, 0010 poie —
Canc. At 120 [ ol ¢ 020 et —— ] & ;
at 10950|days = 2.c061 0.15 1 0.001 i
LO! 010 4————— IR e A e ]
gl S — 0000 % I
TREAL W‘“—q 0.00 +-—S-rdioap-pmbed—— 0 0000+ |
NIODEL DORMAIN 0 50 100 150 0 50 100 150
'''' Length (1) 120 distance distance
Width {f) 120 i
12 24 36 48 60 72 84 96 108 120
720 0.000 0.000 0.000 0.000 0.000 0.000 0.060 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 0.051 0.003 0.600 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
-120 0.600 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Field Data:  Centerline C Concentretion 0419 0 O i
. Destunce from Source S 24 i
f |
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PNDI Project Environmental Review Receipt Project Search ID: 20150709522125

1. PROJECT INFORMATION

Project Name: Sheeiz 21

Date of review: 7/9/2015 1:49:10 4R

Project Category: Hazardous Waste Claan-up, Site Remediation, and Reclamation, Oiher
Project Area: 0.5 acres

County: Cambria Township/Municipality: Johnstowr:

Quadrangle Name: JCHNSTCWHN ~ ZIP Code: 15902

Decimal Degrees: 40.3000718 B, -78.21i163 W

Degrees Minutes Seconds: 40° 8' G i, W/

ttap deta @015 Google

2. SEARCH RESULTS
Agency Results | Response
PA Game Commission No Known Impact No Further Review Required

PA Department of Conservation No Known Impact No Further Review Required
and Natural Resources

PA Fish and Boat Commission  No Known Impact 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 concern 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 reflect potential agency concerns regarding impacts to other ecological
resources, such as wetfands.
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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 authorization 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 this 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 desktop review may reveal mare 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

RESPONS_E_:, No Impact is anticipated to threaten.ed'arid endangered species and/or special concemn
species and r'e,squroes: R

PA Depart‘me_nt‘ of Conservation and Natural Resources

RESPONSE: No Impact is anticipated to threatened and endangered species and/or special concern
species and resources. ' R '

PA Fish and Boat Commission

RESPONSE: No Impact is anticipated to threatened and endangered species and/or special concern
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 ot 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 concerning resolution of potential impacts, be submitted with
applications for permits requiring PNDI review. For cases where a "Potential Impact” o 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 PNDI Receipt. DEP and the jurisdictional agency will work
together to resolve the potential impact(s). See the DEP PNDI policy at hitp/fwww.nafuralheritage 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 staff give the proposed statuses at least the
same consideration as the current legal status. If surveys or further information reveai that a threatened and
endangered and/or special concemn species and resources exist in your project area, contact the appropriate
jurisdictional agency/agencies immediately to identify and resolve any impacts.

For a list of species known to oceur 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.naturalheritage.state.pa.us). Also
note that the PNDI Environmental Review Tool only contains information about specias occurrences that have
actually been repotted to the PNHP.

6. AGENCY CONTACT INFORMATION

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 T

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, FPA. 17110-9797

Fax:(717) 787-6957

7. PROJECT CONTACT INFORMATION

Name: .
Company/Business Name:
Address:

City, Stale, Zip:
Phone:( ) Fax:( )
Email:

8. CERTIFICATION

[ 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 environmental review.

applicant/project proponent signature date
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Risk Assessment Report
Former Top’s Diner Property
Johnstown City, Pennsylvania August 2015

Attachment 3
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Dertvation of Source Concentrations for On-Site SulLsurface Soil 3-6 ft-bgs
Former Top's Diner Propetiy
Jehnstown City, Pernsylvania

S AL e i -
] o Post-Mareh 2008 P Short List of Petroleum Produsts for Tnlesded Gasoline '
| Satple ID Sample | Sampie | Haturated or | _ e = S 4
Date Depth | Unsaturated i ; ] - ! o 1,35 _
Benzene Teluene | Ethylbeniene | Sylenes {Total)| MIUBE Cumene | Naphthalere Tr-lmeth: ibenzen Trimethylbemsene| Lead
USEPA Region 3 Industrial Soil RSL 5.1 4,700 25 250 210 990 . 17 24 1,200 300
USEPA. Region 3 Risk-Based Soil SSL* | 0.00023 0.076 0.0017 0.019 0.0032 | 0074 0.00054 0.0021 0.017 14
[ SB-4(6) | 6252012 | 6.00 U J<[ oz [<] oz [<] 032 V<] odves ~ <102z [<] v < 0.232 = 0.232 127 |
E SB-6 (3.50 | 6/25/2012 3.50 u < 0.251 < | 0251 § < 0251 E < 0.503 - < 0.251 < 0.251 < 0.251 < 0.251 18.6
i SB8(3) | 6252012 3.40 U <| 0247 [ <[ 0247 | <[ 0247 <[ oa0a ) <| 0247 | <| o247 | < 0.247 < 0247 30
t__SB-14_|127212013| 45 U 04 990 : <J 0760 | [" 18 (<] <0769 | <| 0766 | 1.33 8903 | <| 0769 468
Maximum Concentration 0.4 0.96 -— 1 1.78 [ - — | 1.33 0.908 - 468
Maximum Concentration Location r  SB-i4 SB-14 SB-14 H - _i_ SB-14 _ SB-14 SB-14 (4-5)

Notes:

I. Indicates the appleable USEPA Risk Based SS1. for each constituent. Note that since no Risk Based SS1, was available for lead, The MCL Based $51 was utilized instead to screen the analytical data.
Allresults in milligrams per kilogram (mg/kg).

Depth measured in feet belew ground sarface,

Bold values indicate an exceedance of the laboratory reporting fimit.

Bold and shaded values indicate exceedance of the RSL.

WS indicates No Siandard.

"-" = Mot Analyzed

MTBE = Methyl Tertiary Buty] Ether
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On-Site Soil Sample 3-6 ft-bgs Lead Database

Former Top's Diner Property
Johnstown City, Pennsylvania

Sample | Saturated/Uns

Sample ID Sample Date Depth aturated Lead (mg/kg) d_Lead (mg/kg)

SB-4 (6" | 6/25/2012 | 6.00 U 12.7 1
SB-6 (3.5 | 6/25/2012 | 3.50 U 18.6 1
SB-8 (3" | 67252012 | 3.00 U 30 1
SB-14 12/27/2013 | 4-5 U 468 1

M:ALehman Engineers\Shestz#21 Johnstown - Former Top's Dinet\Attachment 2 - Derivation of Source Conc\SoikOn-Site\So



On-Site Seil 3-6 ft-bgs Lead Stats
Former Top's Diner Property
Johnstown City, Pennsylvania

General Statistics on Uncensored Data
6/22/2015 5:48:12 PM

Date/Time of Computation

User Selected Options
From File

WorkSheet.xs
OFF -

Full Precision

From File: WorkSheet xis

Genera| Statistics for Censored Datasets (with NDs) using Kaplan Meler Method I

Variable NumObs | #Missing | NumDs | NumNDs % NDs Min ND MaxND | KMMean | KMVar KM SD KM CV

Lead {(markg) 4 o 4 0 0.00% N/A N/A 1323 50131 2239 1.692 .
General Statistics for Raw Dataset using Detected Data Only

Variable NumObs | # Missing | Minimum | Maximum Mean Median Var Sb MAD/0.675 | Skewness cv

Lead {mg/kg) 4 1] 12.7 468 132.3 24.3 50131 223.9 12.82 1.984 1.682
N Percentiles using all Detects (Ds) and Non-Detects (NDs) i

Variable NumObs | #Missing | 10%ile 20%ile | 25%ile(Q11)| 50%ile{Q2) | 75%ile(Q3)] 80%ile 90%ile 95%ile 99%ile

Lead {mg/kg)| 4 foo 14.47 16.24 17.13 243 138.5 205.2 3366 4023 4549

M:ALehman EngineersiSheetz#21 Johnstown - Former Top's Diner\Attachment 2 - Derivation of Source Conc\Soil\On-Site\So



On-Site Soil 3-10 ft-bgs Stats Database

Former Top's Diner Property
Johngton City, Pennsylvania
Saturated or
Sample ID Sample Date Sample Depth Umsatursted Benzene (mg/keg) d_Benzene (mg/kg) NROS_Benzene (mg/kg) GROS_Benzepe {mg/kg) LaROS_Benzene (mg/kg)
$B-1(3.5) 6/25/2012 8.50 u 398 1 598 5.98 598
SB-2 (7) 6/25/2012 7.00 U 0.223 0 -28.02319678 0.0l 4.15639E-07
5B-3 (7 6/25/2012 7.00 U 0.245 0 -28.02319678 001 4.15639E-07
SB4 (6" 6/25/2012 6.00 U 0.232 0 -28.02319678 0.01 4.15630E-07
SB-5 (6.5 6/25/2012 6.50 u 0.229 0 -28.02319678 0.01 4.15639E-07
8B-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 025 0 -28,02319674 0.01 4.15639E-07
SB-8 (3) 6/25/2012 3.00 U 0247 0 -28.02319678 0.01 4.15639E-07
SB-9 12/26/2013 9.10" U 0.0015 0 -45.32455705 0.0 1E-10
SB-10 12/27/2013 510 U 0.C014 0 -28.02319678 0.01 4,15639E-07
SB-11 12/27/2013 910’ U T o001 0 -37.07618545 001 5.16392E-09
SB-12 12/27/2013 7-8 U 0.0015 0 -30.85142051 0.01 1.05013E-07
SB-12 12/2772013 9.10' U 0.0015 0 -25.23817106 0.01 1.60321E-06
SB-13 12/27/2013 7-8 U 0171 0 -28.02319678 0.01 4.15639E-07
SE-13 12/27/2013 9-10' U 0.0015 o -19.52035423 T o001 2.56233E-05
SB-14 12/27/2013 4.5 U 0.4 1 0.4 04 04
SB-14 12/27/2013 7-8' 5] 0293 0 -28.02319678 0.01 4.15639E-07
SB-15 12/2772013 7.8 T 0.307 0 2802319678 0.0t 4.15639E-07
8B-15 12/27/2013 510 U 0301 0 2802319678 0.01 4.15639E-07
SB-16 12/27/2013 7.8 U 0.285 0 -28.02319678 0.01 4.15639E-07
SB-16 12/27/2013 9-10' u 0.0013 0 -28.02310678 0.01 4,15639E-07
$B-17 12/27/2013 7-8 U 0.0015 D .12 92666513 001 0.000626145

Rl mlrmen Cantmascml Chante#I1 Inhanbaies  Eavacas Tambe MPlned Altmnhennt 1 Padusticn nf Saran ManadSaillfie Ohal&an



On-Site Soil 3-10 ft-bgs Stats Database
Former Top's Diner Property
Johnston City, Pennsylvania

SampleID | SampleDate | Sample Depth mﬁiﬂﬂ Toluene (mg/ke) d_Toluene (mg/kg) NROS_Toluene (mg/kg) | GROS Toluene(mg/kg) | LuoROS_ Toluene (mg/kg)
SB-1 (8.5 6/25/2012 8.50 U 55.2 1 552 55.2 552
882 (79 6/25/2012 7.00 U 0.223 0 2753256978 0.01 1.04458E-05
SB-3 (7) 6/25/2012 7.00 U 0.245 ] 2753256978 0.01 1,04458E-09
SB-4 (6) 6/25/2012 6.00 U 07232 0 -275.3256978 001 1.04458E-09
3B-5 (6.5) 6/25/2012 6.50 U 0.235 0 -275.3256978 0.01 1.04458E-09
SB-6(3.5) 6/25/2012 350 U 0251 a 2753256078 0.01 1.04458E-00
SB-7 (1) 6/25/2012 7.00 U 0.25 o 0 -275.3256978 0.01 1.04458E-09
SB-8 (3 6/25/2012 3.00 U 0.247 0 -275.3256978 0.01 1.04458E-05
5B-9 12/26/2013 510 U 0.0037 0 -380.5458411 0.01 LE-10
SE-10 12/27/2013 o1y U T 00034 0 2753356578 0.01 1.04458E-09
8B-11 12/27/2013 910 U 0.0038 0 -341 5971817 0.01 LE-10
SB-12 12/27/2013 7.8 U 0.0037 ) 2753256978 0.01 1.044585-09
SB-12 12/27/2013 9-10' U 0.0038 T 211.6875887 0.01 1212E-07
SB-13 12/27/2013 7-8 U 0.428 0 2753256978 001 1.04458E-09
SB-13 1212772013 9-10' U 0.0036 0 2753255978 .01 T.04458E-09
SB-14 12/27/2013 45 U 0.96 1 096 096 0.96
5B-14 12/27/2013 7-8 U 0.732 0 2753256978 0.01 1.04458E-05
SB-15 1212712013 78 U 0.766 0 275.3256978 0.01 1.044586-09
§B-15 12/27/2013 [RT U 0.754 ) 2753256978 0.01 1.04458E-00
5B-16 12/27/2013 7-§ ¥ 0.711 0 7753256978 0.01 1.04458B-05
5B-16 12/27/2013 9-10' U 0.0033 0 2753256978 .01 1.04458E-05
SB-17 12/27/2013 78! U 0.0037 0 ~177.8598075 0.01 1.51689E-06

LM Abrmse Ercta aesd Qhanke il Lnbisstoins  Eamnne Tanin Dinad Adnabemant Y Findonine sf G ean CansAdCeille Skl



On-Site Soil 3-10 ft-bgs Stats Database
Former Top's Diner Property

Johnston City, Pennsylvania
Sample ID Sample Date Sample Depth S::;::::t:; Ethylbenzene (mg/kg) d_Ethylbenzene (mgfkg) (NROS_Ethylbenzene (mg/kg)| GROS_Ethylbenzene (mg/kg)[LnROS_Ethylbenzene (mg/ig)
SB-1 (8.5 6/25/2012 8.50 i 426 1 426 42.6 4256
$B-2 (7) 6/25/2012 2.00 U 0.223 0 -101,1348413 0.01 0.006349851
SB-3 (7 6/25/2012 7.00 u 0245 0 -101.1348413 0.01 0.006849891
$B-4 (5) 6/25/2012 6.00 U 0232 0 -101.1348413 0.0l 0006849891 .
$B-5 (6.5 6/25/2012 6.50 U 0.228 0 -101.1348413 001 0.006849851
SB-6 (3.5 6/2512012 3.50 U 0251 0 -101.1348413 0.01 0.006849891
SB-7(7) 6/25/2012 7.00 U 0.25 0 -101.1348413 001 0.006849891
SB-8 (3) 6/25/2012 3.00 3] 0.247 0 -101.1348413 0.01 0.006849891
SB-9 12/26/2013 9-1¢° U 0.0037 0 1450880426 0.01 0.000446904
$B-10 12/27/2013 8.1 U 0.0034 0 -101.1348413 0.01 0.006845891
SB-11 12/27/2013 9-10¢ U 0.0038 0 -128.8835125 0.01 0.001222558
8B-12 1212712013 7-3 u 0.0037 0 -101.1348413 0.01 0.006849891
SB-12 12/27/72013 9100 U 0.0038 0 -75.17811098 001 0.034337361
SB-13 12/27/2013 78" u 0.428 0 -101.1348413 0.01 0.006849801
SB-13 12/27/2013 9.1¢" U 0.0036 0 -101.1348413 0.01 0.006849861
SB-14 12/27/2013 4-5' U 0.769 0 -101.1348413 0.01 0.006849891
SB-14 12/27/2013 7-8 U 153 1 153 153 153
SB-15 1212772013 7-8 U 138 1 338 338 338
SB-15 122772013 9-10' U 0.754 0 -101.1348413 0.01 0.0D6349891
§B-16 12/27/2013 7-8! U 0711 0 -101.1348413 0.01 0.006849891
SB-16 1212712013 5-10 U 0.0033 0 -101.1348413 0.01 0.005849801
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 fi-bgs Stats Database

Former Top's Diner Property
Johnston City, Pennsylvania

Sampie ID Sampie Date Sample Depth 3:::::::: t:; Total Xylenes (mg/kg) d_Total Xylenes (mg/kg) |NROS_Total Xylenes (mg/kg)| GROS_Total Xylenes (mg/ke)lILnROS Total Xylenes (mg/kg
SB-1(8.5") 6/25/2012 8.50 U 164 1 164 154 164
SB-2 (7) 6/25/2012 7.00 U 0.446 0 -453.6083654 001 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 13 0.4665 0 4636083654 001 9.94677TE-06
5B-5 (6.5 625/2012 6.50 10) 0458 1] -463.6083654 0.01 9.94677TE-06
SB8-6(3.5") 6/25/2012 3.50 uU 0.503 0 -463.5083654 0.01 9.9467TE-06
SB-7(7) 6/25/2012 7.00 u 0.501 0 -463.5083654 0.01 5.94677TE-06
SB-8 (3" 6/25/2012 3.00 U 0.434 0 -463.6083654 0.01 9,.94677TE-06
5B-9 12/26/2013 9-10' U 0,0074 0 ~582.5564601 0.01 4.03247E-07
$B-10 12/2772013 9-10 u 0.0069 0 ~463.6083654 0.01 9.944677E-06
SB-11 12/27/2013 o-10° U 0.007% 0 -582.5564601 0,61 403247807
SB-12 12/27/2013 7-8' U 0.0075 0 -352.3416463 0.01 0.000199477
5B-12 12/27/2013 9-10 u 0.0076 0 -463.6083654 0.01 3.94577E-06
SB-13 12/27/2013 7-8 uU 0.855 0 -4563.6083654 0.01 0.94677E-06
SB-13 12/27/2013 9-10' u 0.0073 0 -463.6083654 0.01 9.94677E-06
5B-14 12/27/2013 4-5 19 178 1 1.78 1.78 178
§B-14 12/27/2013 7-8' u 6.66 1 6,66 6.66 6.66
SB-15 12/27/2013 7-8 18} 1.53 0 -463.6083654 0.01 9.94677E-06
SB-15 12/27/2013 9-10 U 1.51 0 -463.60834554 0.01 9.94677E-06
SB-16 12/27/2013 7-8' U 1.42 0 -463.5083654 0.01 9.94677E-06
5B-16 12/27/2013 9-10' U 0.0065 1} -463.6083654 0.0l 9.946778-06
S$B-17 12/27/2013 7-8' U 0.0074 0 -352.3416463 0.01 0.000155477
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On-Site Soil 3-10 ft-bgs Stats Database

Former Top's Diner Property
Johnston City, Pennsylvania
SampleID | SampleDate | Sample Depth fr:::’:::t:; Cumene (mg/kg) d_Cumene (mg/ke) NROS_Cumene (mgkg) | GROS_Cumene(mghg) | LoROS_Cumene (mg/lg)

SB-1(85) | 6/25/2012 850 U a7 1 471 ) #70
SB2 (79 /252002 7.00 U 0.223 0 7926806899 001 0.043336435
B3 (7) 6/25/2012 7.00 U 0.243 0 7.926806899 0.01 0043336426
SB-4 (6) 6/25/2012 6.00 U G232 0 7 926806899 0.01 0.0433364%5
SB5(65) | 62572012 650 U 0229 0 7 926806899 0.01 0.043336426
SB6(35) | 625012 3.50 U 0351 G 7 926806859 001 0.043336426
SB7 (7) 6/25/2012 7.00 U 025 0 7926806859 001 0.043336426
SB-8 (3) 62502012 3.00 o 0247 g 7.926806899 5ol 0.043336426
SB-9 12/26/2013 510 U 0.0037 0 1179567482 0t 0.010144668
SB-10 12/2772013 510 U 0.0034 0 7926806899 0.01 0.043336426
SB.11 122712013 o1 U 0.0038 0 Z10.36931238 901 0.017327309
SE12 122712013 78 U 0.0037 0 7.926806895 501 0.043336425
SB-12 12/27/2013 510 U 0.0038 0 564200723 0.01 0102156338
SB13 1272772013 78 U 0438 0 7926806899 001 0.043336426
$B13 1272772013 510 U 0.0036 0 7.526806899 501 0.043336426
SB-14 122772013 e U 0769 5 7925806399 601 0.043336426

$B-14 1272772013 78" U 236 1 336 2.36 236

SB-15 122712013 7.8 U 125 1 1% 125 125
SB-15 1272772013 5-10° U 0.754 0 7526806859 001 0.043336426
SB-16 12/2772013 78 U 0711 0 7 926806855 0,01 0.043336426
SB-16 (212712013 5.10 U 5.0033 0 -7 926506899 o1 0.043336426
SB-17 122772013 78 U 0.0037 0 4457197437 0,01 0.159364012
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On-Site Soil 3-10 fi-bgs Stats Database
Former Top's Diner Property

Johnston City, Pennsylvania
Sampie ID Sample Date Sample Depth [S;::::::t:; Naphthalene (mg/kg) d_Naphthalene (mg/kg) NROS_Naphthalene (mg/kg) | GROS_Naphthalene (mg/kg) | LnROS_Naphthalene (mg/kg)
5B-1 (8.5) 6/25/2012 8.5C U 16.3 1 16.3 163 163
SB-2 (79 6/25/2012 7.00 U 0,677 o -24.82562233 0.0 0.033889285
SB-3 (7) 6/25/2012 7.0C U 0245 0 -24.82562233 0.01 0.033885285
SB-4 (6') 6/25/2012 6.0C U 232 0 ~24.82562233 0.01 0.033889285
SB-5(6.5") 6/25/2012 6.5C U 0.229 0 -24 82562233 0.01 0033889285
SB-6 (3.5 6/25/2012 3.50 U 0.251 1} -24.82562233 0,01 0.033889285
5B-7{7" 6/25/2012 7.00 u 25 0 -24.82562233 0.01 0.033889285
SB-8(3) 6/25/2012 3.00 U 0.247 0 -24.82562233 0.01 0.033880285
SB-9 12/26/2013 9-1¢¢ u 0.0037 0 -37.22072422 0.01 0,004992416
SB-10 12/27/2013 2-10 19) 0.0034 0 -24.82562233 0,01 0.033889285
5B-11 12/27/2013 9-10' 19) 0.0038 0 -32.62343801 0.01 0.010157893
5B-12 12/27/2013 7-8 U 0.0037 0 -24.82562233 0.01 0.033885285
SB-12 12/27/2013 9-10° U 0.0038 0 -17.6652779 0.01 0.102457745
SB-13 12/27/2013 7-8 U 0.428 0 -24.82562233 0.1 0.033889285
5B-13 12/23/2013 9-10- U 0.0036 0 2482562233 0.01 0.033889285
SB-14 12/27/2013 4-5' U 133 1 1.33 1.33 133
SB-14 12/27/2013 7-8 u 123 1 123 123 123
SB-15 12/27/2013 7-8' u 515 1 515 515 5.15
SB-15 12/27/2013 9-10' U 0.754 o -24.82562233 D.01 0.033889285
$B-16 12/27/2013 7-8' U 0.761 0 =24 82562233 0.0 0.033889285
5B-16 12/27/2013 9-1¢' u 0.0033 0 -24.82562233 0.01 0.033889285
SB-17 12/27/2013 7-8' u 0.G037 0 -14.03121925 0.01 0.179639545
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On-Site Soil 3-10 ft-hgs Stats Database

Former Top's Diner Property
Johnston City, Pennsylvania
SampleID | SampleDate | Sample Depth g::::::;; 1,2,4-TMB (mg/kg) d_124-TMB (mg/kg) | NROS_1,2,4-TMB (mg/kg) | GROS_1,2,4-TMB (mg/kg) | LaROS_1,2,4-TMB (mg/kg)
SB-1 (8.5 6/25/2012 8.50 U 953 1 953 953 953
$B-2(7) 6/25/2012 7.00 U 0.547 1 0.547 0.547 0.547
SB-3 (7) 6/25/2012 7.00 U 0.261 1 0.261 0.261 0.261
5B-4 (6) 6/25/2012 600 U 0232 0 -87.42544201 0.0l 0.001420779
SB-3 (6.5) 6/25/2012 6.50 U 0.226 0 -87.42544201 0.01 0.001420779
8B-6 (3.5) 6/25/2012 3.50 U 0251 0 -87.42544201 0.01 0.001420779
SB-7 (7 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 i -87.42544201 7001 0.001420779
$B9 122612013 9-1¢/ U 0.0037 ] -125.1502648 0.01 0.000103148
SB-10 12/27/2013 9-10" U 0.0034 o -87.42544201 0.01 0.001420779
SB-11 12/27/2013 9-1¢" U 00638 o -110.575534 0.01 0.000276346
SB-12 12/2712013 7-8 U 0.0037 0 -87 42544201 0.01 0.00142077%
SB-12 12272013 510 u 0.003% 0 ~66.60559065 0.0l 0.006041755
SB-13 12/27/2013 78 U 0.428 0 ~82.48217757 0.01 0.002003475
SB-13 12/2712013 910 U 0.0036 0 -87.42544201 0.01 0001420779
$B-14 12/2772013 4-5 u 0.908 1 0.908 0.908 0.508
8B-14 122772013 78 U 419 1 419 4.19 418
SB-15 12/27/2013 7-8 u 0.756 o 77.96304511 0.01 0002743058
SB-15 12/27/2013 9-10" u 0.754 0 ~77.96304511 0.01 0.002743058
SB-15 12/27/2013 7-8 U 1.37 1 137 1.37 137
SB-16 12/27/2013 9-10" U 0.0033 0 -B7.42544201 0.01 0.001420779
SB-17 12/27/2013 7-8' U 0.0037 0 -56.4632473% 0.01 0.012225311
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On-Sife Soil 3-10 ft-bgs Stats Database

Former Tap's Diner Property
Johnstor City, Pennsyivanin

Sample 1D Sample Date Sampie Depth lsj;t::;:::t:; 1,3,5-TMB (mg/kg) d_1,3,5-TMB (mg/kg) NROS _1,3,5-TMB (mg/kg) | GROS_1,3,5-TMB (mg/kg) | LaROS_1,3,5-TMB {mg/kg)

5B-1(8.5") 6/25/2012 8,50 U 376 1 376 376 376
8B-2(7) 6/25/2012 7.00 U 0.223 i 0 ~102.2874473 o.M 8.27385E-05
SB-3 (7T 6/25/2012 7.00 u 0.245 0 -102.2874473 0.01 8.27385E-05
SB-4 (69 6/25/2012 6.00 U 0.232 0 -102.2874473 0.01 8.27385E-05
$B-5 (6.5 6/25/2012 6.50 U 0.229 0 -102.2874473 0.01 8.27385E-05
SB-6(3.5") 6/25/2012 3.50 U 0.251 0 -102.2874473 0.01 8.27385E-05
SB-7 (7 6/25/2012 7.00 u 025 0 -102.2874473 0.01 8.27385E-05
SB-8 (3') 6/25/2012 3.00 3] 0247 0 -102.2874473 0.01 8.27385B-05
SE-9 12/26/2013 9-10' U 0.0037 0 -144.4569935 0.01 1.49375B-06
SB-10 12/27/2013 9-10' u 0.0034 0 -102.2874473 0.01 §.27385B-05
SB-11 12/27/2013 9-10' U 0.003R 0 -128.9100559 0.01 6.56207B-06
SB-12 12/2772013 7-8' U 0.0037 0 -102.2874473 0.01 B.27385E-05
SB-12 12/27/2013 8-10' u 0.0038 0 -77.38406131 0.0l 0,000885719
5B-13 12/27/2013 7-8 u 0.428 0 -102.2874473 0.0 8.27385E-05
5B-13 12/27/2013 S-1¢' u 0.0036 0 -102.2874473 0.01 827385E-05
SB-14 12/27/2013 4-5' 8} 0.769 0 -102 2874473 0.01 8.27385E-05

SB-14 12/27/2013 7-8 u 4.43 1 443 4.43 4.43
8B-15 12/27/2013 7-8 u 0.765 0 -102,2874473 0.01 8.27385E05
$B-15 12/27/2013 9.10" U 0.734 0 -102.2874473 0.01 827385B-05

S5B-16 12/27/2013 7-8 U 0.953 1 0.993% 0.993 0,993
5B-16 12/27/2013 5-10 U 0.0033 i] -102.2874473 0.01 827385E-05
SB-17 12/27/2013 7-8' U 0.0037 0 -654.46970326 0.01 0.003028435
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On-Site Soil 3-10 fi-bgs GOF
Former Top's Diner Property
Johnstown City, Pennsylvnaia

Goodness-of-Fit Tect Stalislics for Data Sots with Non-Detects

Usar Salgctad Optiong

DatefTime of Computation |6/10/2015 3:54:5G PM

From Flie |WorkSheet.xls

Full Precision |OFF

‘Corfidence Coefficient |0.95

[Banzara (mako)
MNum Obs | Num Miss | Num Valld| Detects NDs % NDs
Raw Statlgfics| 22 3] 22 2 20 90.91%
Number | Minimum | Maximum Mean Median sD
Statistics (Non-Detscts Onfy)| 20 N/A N/A A N/A NIA
Statistics (Detects Cnly)| 2 NiA A NA NA NA
Statistics {All: NDs treated as DL valug)) 22 NIA NA NA NiA NEA,
Statislics (All: NDs Ireated as DL/ value)] 22 NIA NIA NIA NA NiA
Statighice {(Nommal ROS Imputed Cata)f 22 NiA NiA, N/A NIA N/A
Normal GOF Test Results
NoNDs | NDz =DL |NDs = DL2Normal ROS
Comelation Coefficent R N/A NIA NA N/A
Testvalue | Crit. {0.05) Conclusion with Alpha{0.05)
Shapiro-Wilk (Detects Only)] NA |  NiA
Lilliefors (Desecta Onlyy| WA NIA
Shapira Witk (NDs = DL)|  N/A NIA
Lillfors (NDs = OL)|  N/A NIA
Shapiro-Wik (NDs = DUZ)|  NFA NA
Liliefors (NDs = DL/2)|  N/A N/A
Shaplro-wilk {Normal ROS Estimates)| MA NiA
Liliefors {Normal ROS Estimatss)) WA N/A
Gamma GOF Test Resuls
NoNDs | NDa=DL [NDs= DUZFamma RO4
Corresation Coefficiant N/A MNA N/A | N/A
Test value | Crit. {0.05) Conelusion with Alphe{D.05)
Anderson-Darling (Detects Only)|  N/A A
Kalmagorov-Smimay (Detects Only)} NA NIA
Anderson-Darfing (NDs =DL)| NA NA
Kolmegorav-Smimov (NDs = DL)|  N/A A .
Andersen-Datfing (NDs = DLZ)| NIA WA
Kolmogorov-Srmirnov {NDs = DL/2)|  NIA NIA
Anderson-Darllng (Gamma ROS Estimates)| MN/A WA
Kolmogorov-Smimov (Gamma ROS Est.)l NiA A

Note: Substitution methods such s DL or D2 are not recommended




On-Site Soil 3-10 ft-bgs GOF

Former Top's Diner Property
Johnstown City, Pennsylvnaia
Tolu=ne (mphg)
Num Obg | Num Miss | Numn Valid| Detects NDs % NDs
Raw Stalistics| 22 "] 22 F E 20.91%
Number | Minimumn | Maxdmum [ Mean Medizn SD

Statistics (Non-Datects Only)| 20 NA N/A NA N/A NA

Statistlcs (Detects Only)| 2 NA N/A N/A A A

Swatistics (All; NDs treated as DL valug)| 22 N/A WA N/A MNIA NiA

Stakstics (All: NDs treatsd as DL2 value)) 22 A NIA NA NiA, N/A

Statistics (Nonmal ROS Imputed Data)) 22 NiA NiA WA NA NA,

Normal GOF Test Rasulls
NoNDs | NDs = DL [NDs = DL2Normal RO
Correlation Coefficient R|  N/A NA NIA, WA
Test value | Crit, (0.05) Concllsion with Alpha{0.05)
Shapho-Wilk {Cetects Only)] WA NiA
Lilisfors {Datects Only)|  N/A N/A
Shepiro-Wik {NDs=DL}| MNA NA
LNlefors {NDs =DLY NA /A
Shepio-Wilk (NDs = DLI2Y  NiA NA
Lifiefors {NDs = DL/Z){ WA NA
Shaplro-Witk (Normal ROS Esti i NA NA
Lilligfors {(Nommel ROS Estimates)) M/A NA
Gamma CGOF Test Rasuls
NoNDs | NDs=DL |NDs =Cii2Gamma RO
Correlafion Coefficient R| N/A A NA NA
Tesl value | Crit. {0.05) Condlusion whh Alpha(0.05)

Anderson-Darfing (Detects Only)| WA A,
Kolmogorov-Smirnav (Detects Only)| NA N/A
Anderson-Darfing (NDs = DL)| N/A N/A
Kalmogorov-Smitnoy (NDs = DEY WA N/A
Anderson-Darling (NDs = DL/2)| N N
Kolmogorov-Smimoy (NDs = DL/2Y  MA NfA
Anderson-Darling {Gamma ROS Esiimates)) MA NiA
Kalmogonov-8mimov {Gamma ROS Fst.)] NA NiA

Nota: Subsiution methods such a8 DL or DL/2 era not recommendad.




On-Site Soil 3-10 fi-bgs GOF
Former Top's Diner Property
Johnstown City, Pennsylynaia

[Ethylbenzene (mp/kg}
Num Obs | Num Wiss | Num Valid| Detacts NDs % NDs
Raw Statistics] 22 0 2 3 19 86.36%
Number | Minfmum | Maximum | Mean Median &b
Statistics (Non-Detects Only)| 19 0.0032 0.76% 023 0.229 0.263
Statistics {Detects Only)) 3 338 426 20.43 153 2011
Statistics (All; NDs freated as DL valug)] 22 0.0033 426 2984 0.239 0428
Seatistics (All: NDs freatad as DL2 value) 22 0.00185 426 2885 0.119 9.456
Statlslics {Normal ROS Imputed Das)| 22 -148.1 42.6 -84.BB -101.1 4589
Swatlstics (Gamma ROS Imputed Data)] 22 001 426 2794 Q.01 9.483
Statistics (Lognormal ROS Imputed Pata)l 22 4.4880E-4 426 2785 0.00685 9.483
¥ hat K&ter | Thetahat | Log Mean{ iogStdv | LogCV
Siatistics (Detects Only) | WA N/A N/A NA NA NIA
Statistics (NDs = OL) 0212 0.219 13.66 2228 2943 -1.321
Stalistcs (NDs = DL/2) 0191 0.195 15.12 -2.827 R -1.1
. Stalistics {Gamma ROS Estimates) 0.163 017 17.13 - - -
Stalistics (Lognormal ROS Estimiates) - - - -3972 2851 0718
Normal GOF Teat Results
NoMNDs | NDe=DL |NDs= DLJZFNanmJ
Camalation CoeficientR)  0.976 0574 0.587 | 0.558
Testvalua | Giit. {0.08) Ganclusion with Alpha(0.05)}
Shapiro-Wilk {Detects Only)[  0.981 0.767 |Data Appear Nomnal
Lillefors (Detects Only)|  0.267 0.512 |Dala Appear Normal
Shepiro-Wilk (NDs=DL);  0.354 0.911 [Data Not Normal
Liligfors {NDs =DL)| 0467 0,183 |Dala Not Normmal
Shapio-Wilk {NDs =DU2)|  0.346 0,911 |Data Not Nomal
Lilisfors (NDs =DL2)(  0.488 0.189 |Data Mot Nomal
Shaplro-witk (Nonmal ROS Esli I 0.811 [Data Not Normal
Lilliefors {(Nomnal ROS Estimates)) 0411 0.189 |Data Not Normal
Gamma GOF Test Results
NoNDs | NDs = GL [ NDs = Di/Zf5amma ROS
Comelation Coefficient B A 0.538 0.845 | 0.953
Test value { Crit. (0.08) Conclusion with Alpha{0.05)
Anderscn-Darfing (Detects Only)| WA NA
Kolmogorov-Smitnov (Detects Only){  NA NA
Anderson-Darfing (NDs=DL)| 2003 0.888
Kolmogorow-Smimov (NDs=DL)|  0.286 8208 |[Data Not Gamma Distributed
Anderson-Daring (NDs = DL2)| 2371 0.908
Kolmegorov-Smimov (NDs = DL/2y,  0.327 0.207 |[Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates)]  6.541 0.931
Kalmogorov-Sminoy (Gamma ROS Est)]  0.544 0208 |Date Not Garmma Distributed
Lagnemal GOF Test Restlte
NoNDs | NDs=DL [NDs=DL/2 Leg ROS
Cotvelation Coefficient R|  0.884 0.934 0.834 0.807
Test valus | Crit. {0.06) Conclusion with Alphz{0.05)
Shapiro-Wilk {Detects Only)]  NiA WA
Lilliefors {Detects Only}| NA NiA
Shapiro-Wilk (NDs=0L)) 0851 0.911 [Dats Not Lognormal
Llliefors (NDs=DL)|  0.236 0.189 |Data No: Lognormal
ShapiraWilk (NDs = DL/Z)|  0.862 0.911 | Data Not Legnormal
Liliefors {NDs =DL/2)] 0223 0189 |Data Not Lognormal
Shapiro-Wilk (Lognormal ROS Estimates)]  0.863 0.817 |Data Not Lognormal
Liliisfors (Lognomnal ROS Estimates)) 0411 0.183 [Data Not Logmonmal

Nata: Substituion methods such as DL ar DL/Z are not recommendad.




On-Site Soil 3-10 ft-bgs GOF

Former Top's Diner Property
Johuostown City, Pennsylvnaia
Total Xylenes {mp/ig)
Num Obs | Num Mlss | Num Valid | Detects ND5 % NDg
Raw Statstics) 22 [s] 2z 3 13 BB.36%
Number i Minimum | Maxdmum] Mean Medlan SD
Statistics (Mon-Detects Only)| 18 0.0065 1.53 046 0.458 0.525
Statistics (Detects Cnly)| 3 1.78 184 5748 B.66 9228
Statlstics (All: NDs treated as DL value)) 22 0.0065 184 8.235 0.478 34.82
Statistics (All: NDs treated as DL/2 valua) 22 0.00325 | 164 8.037 0.239 34.88
Statistics (Mormal ROS Imputed Dats)] 22 -582.6 164 -393.2 -463.86 1922
Statstics (Gamma ROS Imputed Data)) 22 001 184 7.847 0.01 34.91
Statistcs {Lognormel ROS Imputed Data)) 22 4032567 | 164 7.838 [9.04B8E-6 349
T K hat KStar | Theta het | Log Mesn | LogSdv ] LogCV
Statistics (Dalecis Only) [ N/A NA N/A WA NiA NiA
Stalistics (NDs = Di) 0.197 0201 41.79 -1.634 2,842 -1.738
Statistics (NDs = DL/2) 0.174 0,181 46,16 -AA433 2883 -1.31
Slatistics (Gamma ROS Estimates) 0.137 0148 57.36 - - -
Siaigtics (Lognormal ROS Estimates) - - - -9.622 5172 -0.538
Hormel GOF Test Resuits
No NDs | NDs = DL |NDs = DLZNormal RO
Comelation Coefficient 0.8739 0.486 0.463 0.459
Test value | Crit (0.05) Conclusion with Alphe{0.05}
Shapiro-Wilk (Dstecis Only)|  0.773 0.767 [Data Appsar Normaj
Liliefors (Deatecis Only)y  0.3756 0.512 |Data Appear Nomnal
Shapiro-Wilk (NDe=DL)| 0.244 0.911  |Dats Not Normal
Lilkefors (NDs=DL){ 0483 0.186 |Data Not Narmeal
Shapiro-Wilk (NDs = DL/2) 0.24 0.217 |Data Not Normal
Liliefors (NDs =DL/Z)| 0.48 0.189 [Data Mot Mormal
Shaplro-Wilk (Normal ROS Estimates))  0.617 0.811 [Dala Not Nommal
Liliefors {(Normal ROS Estimates))  0.418 0,189 |Data Not Narmal
Gamma GOF Test Results
No NDs | NDs = DL [NDs =DL25emma RO
Cormelation Coefficient NiA 0.849 0.859 Q.88
Test value | Crit, (0.05) Canclusion with Alpha({0.05)
Anderson-Darling (Detects Griy)| WA WA
Kolmegorov-Smimoy (Detecls Only),  NA A,
Anderson-Derling (NDs=0L)| 2785 0.885
Kolmogorov-Smimov (NDs=DL)| 0.329 0.206 |Data Not Gamma Distributed
Arderson-Daming (NDs = DL/2)| 2.024 0.821
Kolmogorov-Smimov (NDs = DLA2)]  0.335 0.208 |(Data Not Gamma Distributed
Andersor-Derling {Gamma ROS Estimates)|  6.812 0.956
Kelmogorov-Smimov (Gamma ROS Est.)  0.637 0.21 Data Not Gamma Distributed
Lognummel GOF Test Rastits
NoNDs | NDg=DL [MDs=DL/2| LogROS
Correlation Coeficient R|  0.972 0.823 0928 0.779
Test value | Crit. {005} Condlusion with Alphs{0.05)
Shapiro- Wil (Detects Only)|  NA | WA
Lilliefars {Detects Orty)] WA N7A
Shapiro-Wilk (NDs = D)} 0.847 0.811 |Data Mot Lagnoimal
Liliefors (NDs=DL)|  0.251 0.189 |Data Not Lognormat
Shapro-Wilk (NDs=DUZ)|  0.858 0911  |Data Not Lagnommal
Liliefors (NDs = DL/2)| 0233 0.189 [Deta Nok Lognormal
Shapiro-Wiik {Lognormal ROS Estimates))  0.517 0,211 |Peta Not Lognomal
Lilllefors {Lognormal ROS Es‘lirrmes)t 0.418 0.182 [Data Not Lognarmal

Note: Substintion mathods such as DL or DL/Z are nat recommended.




On-Site Sail 3-10 ft-bgs GOF
Former Top's Diner Property
Johnstown City, Pennsylvoaia

Cunems (mg/la)
Num Obs | Num Miss | Num Valid | Detects NDg % NDs
Raw Shtisticsl  22° Q 22 3 19 BB.36%
Number | Minimum | Meximum Mean Medlan 8D
Statistics (Non-Detects Only)| 19 0.0033 0.769 [F<] 0.220 0.263
Statlstics (Detects Only)| 3 125 4.1 2773 236 1,767
Siatistics (All: NDs trogted s DL value)| 22 0.0033 4.71 OETT 0.239 1.076
Statistics (All: NDs treated es U2 valug)] 22 0.00166 4.7 0.477 0,119 1.088
Statistics (Normal ROS Imputed Data)] 22 -11.8 471 -6.483 -7.927 4.04
Statistles (Gamma ROS Inputed Data)| 22 0.01 471 0.387 0.01 1.113
Satisics (Lognarmal ROS Imputed Data)] 22 0.0101 4.7 0.421 0.0433 1.102
K hat KSter | Thetahat | LogMean ;| Log Stdv | Log CV
Statistics (Detects Only) | WA NiA N/A NA N/A N/A
Statisfics (NDs=DL) [ 0.352 0334 1.838 -2.453 2,567 -1.044
Sietisics (NDs =DL2)| 0298 0.288 1.603 -3.057 2703 -0.684
Statistics (Gomma ROS Estimetas) [ 0.245 0.242 1.578 - - -
Statistics {Lognormal ROS Estimates) - - - -2 601 1516 -0.683
Nomal GOF Test Resufs
NaNDs | NDs=DL [NDs= DUZF\JormaI ROY
Correlation Coeficient ]  0.879 0737 0.679 | 0615
Testvalua | Crit (0.05) Corclusion with Alpha{0.05)
Shapiro-Wilk {Detecis Crly)|  0.889 0.767 |Data Appear Normal
Lilliefors {Detects Only)]  0.25¢ 0612 |Peta Appear Normal
Shapiro-Wilk (NDs =DL){ 0563 0911 |Daka Not Mommal
Liliefors (MDs. = D)l 0,301 0.189 |Data Not Normal
Shapiro-Wilk{NDs =DU2)| 0.482 0.911  |Data Not Mormal
Lillefors {NDs = DL/2)}  .358 0.189  [Data Not Normal
Shepiro-Wilk (Normal ROS Estimatesy  $.665 0911  |Data Not Normal
Lilliefors {Mormal ROS Estimates  0.411 0189 |Data Net Normal
Gamme GOF Tust Rasults
NoNDs | NDs =DL |NDs = DL25amma RCS
Correletion Coefficient NA Q.979 0.97 0.955
Test value | Crit. (0.05) Conciusion with Alpha{0.08)
Anderson-Carling {Detects Cnly)| WA NA
Ke w-Smirmnov (Detects Only)| WA N/A
Anderson-Daring (NDs =DL)| 1125 0.835
Kolmogorov-Smimov (NDs =DL)|  0.231 0.2 Data Not Gamma Distributed
Anderson-Darfing (NDs = DL/2)  1.244 0840
Kolmogorov-Smimov (NDs = DL/2)|  0.214 0.201 |Data Not Gamma Distribubed
Anderson-Darling {Gamma RCS Estimates))  6.548 0875
Kolmogorov-Smimov (Gamma ROS Est)|  0.545 0.204 |Dats Not Gamma Distributed
Lognommel GOF Test Results
NoNDs | NDg=DL |NDs=DL2| Log ROS
Correlation Cosficisnt | 1 [B] 0.926 a.807
Test vglua | Crit. (0.65) Conclusion with Alpha(0.05)
Shapiro-wilk (Detects Only){  NA A
Lillisfors (Detects Only}f  N/A WA
Shapko-Wiik (NDs=DL)  0.821 0911  |Data Nat Lognormal
Lillefors (NDs=DL)| 0282 0.189 |Data Not Lognormal
Shaplrollk (NDs = DU2)|  0.843 0911  |Data Not Logneimeal
Lilfiefors (NDs = DL/2)  0.262 0,188 | Data Mot Lognormal
Shapirco-Wilk (Lognormsl ROS Estimates)| 0,654 0.911 |Data Not Lognormal
Lilliefors {Lognemel ROS Estimates)) 0411 0.189 (Deta Not Logncmmal

Mois: Substitution methods such as DL or DL2 ans not recommeandad.




On-Site Soil 3-10 fi-bgs GOF

Former Top's Diner Froperty
Jot City, Pennsybmai
Naphthelena {mg/kg)
Num Obs | Num Miss | Num Valid| Detects NDs % NDg
Raw Siatistics| 22 a 22 4 18 81.82%
Number | Minimum | Maximum Mean Medlan SD
Statistics (Non-Detects Only)| 18 0.0033 0.761 0.228 0.231 0.266
Slabistics (Detects Oniy)| 4 1.33 163 877 8.725 6.773
Statistics (All: NDs treated as DL value)| 22 0.0032 163 1.781 0246 4.241
Statistics (All: NDs eated as DL2 value)] 22 0.00165 6.3 1.688 0.123 4271
Statstics (Norrmal ROS Imputed Data)l 22 -37.22 163 -18.82 -24.83 14.21
Statistics (Gamma ROS Imputed Data)] 22 0.0 16.3 1.603 0.01 4.303
Stalistics (Lognormal ROS Impuled Data)] | 22 000489 | 16.3 163 00339 | 4.292
K hat KStar | Theta hat | Lag Msan | Log Siiv | Log CV
Statistics (Detects Only) 1515 0.545 £79 1.808 1128 0.624
Statistics (NDs = DL} 0.256 0.252 6.851 -2184 2 -1.332
Statistics (MDs = DL/2) 0z 0.2 763 -2.751 3088 -1.428
Statistics (Gamma ROS Estimates) 0.1% 0194 8.448 - - -
Statlsties (Lognormal ROS Estimates)|  — - = ZAST 3201 | -0.8%6
Normal GOF Teat Reaults
No NDs | NDs = DL [NDs = DL2Normsal R
Correlation Coefficlent ﬁlﬁ 0.675 0.661 0646 |
Test valua | Crit. (0.05) Conclusion with Alphe{0.05)
Shapiro-Wik (Deteds Omly)| 0,953 0.748 | Data Appear Normal
Lilisfors {Detects Only)|  0.203 0.443  |Data Appear Normal
Shapiro-Wilk (NDs = Di, 0.47 0.911 |Data Not Nomal
Lilliefors (NDs =DL)|  0.413 0.188 |Data Not Nermal
Shaplro-Wilk (NDs = DLi2),  0.451 0.811  [Data Not Normal
Lillidors (NDs =DL/2);  0.438 (188 [Data Not Nommat
Shepirc-wilk (Normal ROS Y 0712 4911  [Data Not Nommal
Liliefors {Nomal ROS [FE=1] 0.18% [Data Not Normal
Gamma GOF Test Results
NoNDs | NDs=DL |NDs =DL2Bamma ROS
Comelation Coeficient R| 0,917 0.962 0.962 0.862
Test valle | Crit. (0.05) Conclusion with Alpha(0.05)
Andarson-Darling {Detacts Only)| ©.283 0.552
Kolmogorov-Smimov (Detects Only)| 026 0399  |Detected Data Appear Gamima Distributed
Andarson-Darfing (NDs = DL)|  1.392 0.859
Kolmogarov-Smimov (NDs = DL)|  0.206 0.203 |Data Not Gamma Distiibuted
Anderson-Darling (NDs = DUZ)|  1.67 0.885
Kodmogorow-Smirnov (NDs = DL/2)| 0,259 0205 |Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates)|  5.688 0.506
Kalmogorov-Smimov (Gamma ROSEstd 0516 0.207 |Data Not Gamma Distributed

Lognonnal GOF Teet Results

NoNDs | NDs=DL [NDs=Di/2| Log ROS
Correlation Cosfficient 0.96 0.934 0938 0.338
Test value { Crit, (0.05) Conctusion with Alpha(0.05)

Shaplro-Wilk (Detects OnlyY 0,917 0.748 | Data Appear Lognocrmal

Liliefors {Detects Only)|  0.234 0.443 Dala Appear Lognomnal
Shapiro-Wilk (NDs =DL)  0.856 0911  [Data Nol Lognermal
Lillgfors (NDs=DL)| 0.242 0.18% |Data Not Legrommal
Shapirc-Witkk (NDs =DL/2){  0.855 0.911  |Dxata Not Lognormal
Litiefors (NDs =DL/2) 0235 0,182 |Data Net Lognomnal
Shapira-Wik (Lognormal ROS Estimates)) 0,707 0.811 |Data Not Lognormal
Liligfors (Lognormal ROS Estimstes))  0.391 0.188 |Data Nt Lognommgl

Note: Substitution methods such as DL or DLI2 are not recommended.




On-Site Soil 3-10 ft-bgs GOF
Former Tap's Diner Property

Johnsfown City, Penmsylvnaia
1,24-TMB (mgAg)

Num Qbs | Num Miss | Num Valid| Detects NDs % NDs
Raw Statistics| 22 o 2 & 16 T273%

Number | Mirimum | Meximum | Mean Median s
Stotistles (Non-Detects Orfy); 18 0.0033 0768 [FREE 0116 0.258
Statisties (Detects Only)| & 0.261 853 171 1.139 /M
Statlstics (All: NDs treated as DL value)| 22 0.0033 953 4.807 0.249 2023
Statistlea (All: NDs reated as DLR2 value)] 22 000185 | 9853 4735 0.124 2035
Statistics {Nommal ROS Imputed Data)) 22 -126.2 853 -68.27 -84.95 52.45
Stetistics (Gamma ROS Imputed Data)] 22 0.01 85.3 4,67 0.01 20.28
Statstics {Lognormal ROS Imputed Data)) 22 1.0315E4 95.3 4664 0.001AH 20.27

K hat KSar | ‘fhetahet | LogMean | Log Sy | Log CV

Statlstics (Detects Only) | 0,32 0771 | 5a3b a.71 2901 2058
Siatislics (NDS = DL)|  0.104 | 0.198 | 2475 | 2287 2918 | -1.306
Statistics (NDs =DLIZ) | 0.175 | 0.181 | 27.07 | -2.741 iz | -1aH
Statistics (Gamma ROB Estmates) | 0.162 | G.47 2856 = p -
Stetistics {Lognormal ROS Esfimeies) | — - - 45% 3557 | -0.785
HNarmal GOF Test Resulta

NoNDs | NDs =DL [NDs = DL2Nommal Rt

Correlation Coefficient Rl 0.708 0.468 0487 0.485 |

Test value | Crit. (0.05) Conclusion with Alpha(0.05)

Shaplro-Wilk (Detects Only)]  0.526 0.788 | Dala Not Normal

Lilliefors (Detects OnlyY] ~ 0.465 0.362 Data Not Normal

Shapiro-Wilk {(NDs =DL)|  0.248 0911 |Data Not Normal

Lilliefors (NDs =DL) 0477 0.189 |Datg Nat Narmal

Shapire-Wilk (NDs = DL/2)| 0244 0.911  [Dala Not Normal

Lilliefors (NDs=DL/2)(  0.476 0.188 (Data Not Normal

Shapiro Wilk (Normal ROS Estimates)| 0.7 0511 |Data Not Normal

Liliefors {Normal ROS: Fstimates)| 0,283 0.189 [Dela Not Normal

(Gamma GUF Test Results

NoNDs | NDs= DL |NDs = DL/25amma RCY

Correlation Cosflicient i} 0.962 0.852 0.852 £.869

Test vaius | Crit. {0.05) Caonclusion with Alpha{0.05)

Anderson-Dardfing (Delects Cnly)|  0.872 0.764

¥olmogorov-Smimov (Delects Only)|  0.348 0.356 |Detected Data appear Appraximate Garrena Distr|

Andersan-Darfing (NDsa DLY 2817 0.902

Kolmogorov-Smimey (NDs = DL) ~ 0.295 0206 |DataNot Gamma Distributed

Anderson-Darfing (NDs = DL/2)| 2,621 0.2

Kolmogorov-Smimov (NDs = DU/2)| 0.274 0.208 [Data Not Gamma Distributed

Anderson-Darfing (Gamma RQS Estimates);  5.034 0832

Kolmogorav-Smimay (Gamma ROS Eat)| 0431 0.208 | Dale Mot Gamma Cisirouied

Lognomal GOF Test Results

NaNDs | NDs=DL |NDs=DL/2 LogROS

Correlation Coefficdent Rt 0.631 o.e27 0.837 0.802

Test value | Crit. (0.05) Canclugion with Alpha{0.05}

Shapiro-Wilk (Detects Only) 0.878 0.788 | Data Appear Lognormal

Lilliefors (Detects Only)|  0.241 0.362 1Data Appear Lognommal

ShapiroWilk (NDs =DL) 0855 0911  |Drata Not Lagnomal

Liligfors {NDe=DLy  0.238 0.189  |Data Not Lognormal

Shapim-Wilk (NDs =DU2)  0.971 0.971 |Data Not Lagnommal

Lillefors {(NDs =DL/2)}  0.234 0183 |Pata Not Lognomnal

Shapiro-Wilk (Lognormal ROS Estimates)]  C.817 0.911 |Data Not Lognomna!

Lilliefors (Lognormal ROS Estimates)|  0.286 0.789 | Data Not Lognonnal

Note: Substibution mathods such as DL or DL/2 ara not recommended.




On-Site Seil 3-10 ft-hgs GOF
Former Tep's Diner Property
Johnstown City, Pennsylvnaia

1,5 TMB (mpfka)
Num Obs | Num Miss | Num Valki | Detects NDs % NDs
Raw Statistics| 22 o 22 3 19 B86.36%
Number | Minimum | Maxdmum | Mean Madian sD
Statistics (Non-Detects Only)) 19 0.0033 0.762 0233 0.229 0.269
Stalistics (Detects Oniy)| 23 0.903 378 14.34 443 2022
Statlsties (All: NDs treated as DL valua)l 22 0.0033 378 2157 0.239 781
Statistics (All: NDs treated as DL/2 value)] 22 000165 | 378 2.056 0119 7.954
Statistcs (Normal RCS Impuled Data)] 22 ~144.5 376 -56,68 -1623 44.067
Statistics (Gamma ROS Imputed Dala)] 22 o.o1 376 1.964 0.01 8.016
Statistics {Logrormak ROS imputed Data)) 22 1.4938E-6 376 1956 [8.2739E5 8.018
K hat KStar | Thets het | Log Mean | Log Stdv | Log GV
Slatistics (Detecls Only) | NiA WA NIA N/A NA NiA
Slatistics (NDs =DL) 0.231 0.23 9328 -2.342 2784 -1.188
Statisties (NDs = DL{2) 0.201 0.204 10.24 2941 2.934 -0.888
Statistics {(Gamma ROS Estimates) 0.171 o178 11.51 - - -
Statigtics (Lognormal ROS Estimates) - - - -7.912 4,191 083

Normal GOF Test Restlts

NoNDs [ NDs=DL

NDs = DFJ‘% lormal ROY

Comelalion Coemciem | 0.905 | 0,505 |  0.497 | 0488
Test value | Grit. (0.08) Conclusion with Alpha(0.05)

Shaplro-Wilk {Detects Only)|  0.82 ©.767 |Data Appear Normral

Likefors (Delects Only)|  0.355 | G.512 |Data Appesr Normal
Shapio-Wilk (NDs = BL)|  0.282 B.817 |Data Not Normal
Lilligfors (NDs = D4)]  0.467 0.189 | Data Not Normal
Shapire-Wilk (NDs = OU/Z)|  0.273 0311 |Data Not Narmal
Uliiefors (NDs = D1L72)|  0.462 | G188 |Data Not Normal
Shapiro-Wilk (Normal AOS Cstimates)| 0,665 0911 |Data Mot Normal
Lilkefors (Normal ROS Esimates)] 0411 0182 |Data Not Normal

Gamma GOF Test Results

NoNDs | NDs=Di.

NDs = DL22Gamma ROS

Corrglation Coefficient R  N/A 0.868 0.879 0.851
Test value | Crit. (0.05) Condlusion with Alpha{0.05)
Andersor-Darling (Detacts Only)}}  N/A NAA
Kolmogarev-Smimov (Detects Only}|  NA NiA
Anderson-Darfing (NDe=DL)|  2.064 0.881
Kolmagorov-Smimov (NDs = DL}  0.267 0.204 |Data Not Gamma Distributed
Anderson-Darling (NDs = DLA) 2,383 0.896
Kolmogorov-Smimov (NDs » DLI2)  0.304 0205 !Deta Not Gamma Distributed
Anderson-Dariing (Gemma RCS Estimates))  6.586 0.924
Kolmegorov-Smimeov (Gamma ROS Est)|  0.538 D.208 |Data Mot Gamma Distributed

Lognomnal GOF Tast Rasults

No NDs | NDs=DL

NDs=DL/2| LogROS

Carrelation Cosfficlent Rf  0.955 0.525 0.832 0.808
Test value | Crit, (0.05) Conclusion with Alpha{0.05)
Shapiro Wik (Detects Only)] DA NA
Lillefars (Delects Only)| WA NA
Shapiro-Witk {NDs=DL)| 085 0.911 |Data Not Lognormal
Llijefors (NDs=DL)| 0255 0.189 |Data Not Lognomal
Shapiro-Wilk (NDs =DL/2}|  0.861 0911 | Data Mot Lognamnal
Lilliefars {NDs =DL2)] D.237 0.189  |Data Net Lognommal
Shepiro-Wilk (Lognormal RCS 0.865 0.511 | Data Not Lognermal
Lilliefars (Lognormal ROS Esti 0411 0.189 |Data Not Lognormal

Nota: Subistitution methoda such ag DL or DL/2 ate not recommended.




On-Site Seil 3-10ft-bgs UCL
Former Top's Diner Property
Johnstown, Pennsylvania

UCL Statistics for Data Sets with Non-Detecls
User Selected Opfions
Date/Time of Computation |6/10/2015 3:55:34 PM
From File (WorkSheetxls
Full Precision [OFF
Confidence Coefficient |95%
Number of Bootstrap Operations | 2000
Benzene (mg/kg)
Ganeral Statistics
Total Number of Observations| 22 Number of Distinci Observations| 17
Number of Detects| 2 Number of Non-Detects| 20
Number of Distinct Detects| 2 Number of Distinct Non-Detects| 15
Minimum Detect| 0.4 : Minimum Non-Detect| 0.0013
Maximumn Detect| 5.88 Maximum Mon-Detect 0.307
Variance Detects|  15.57 Percent Non-Detects|  80.91%
Mean Detects 3.19 5D Detects 3.946
Median Detects|  3.19 CV Detacts 1.237
Skewness Deétects| N/A Kuriosis Detects|  N/A
Mean of Logged Detects 0.436 SD of Logged Detacts 1913
Waming: Data set has only 2 Detected Values.
This is not enough to compute meanlingful or reliable statistics and estimates.
Normal GOF Test on Detects Only
Not Enough Data to Parform GOF Test
Kaplan-Meler {(KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean| 0.201 Standard Error of Mean 0.375
T sp| 1244 95% KM (BECA) UCL| /A
95% KM (§ UCL| 0.937 §5% KM (Percentile Bootstrap) UGL|  N/A
95% KM (z) UCL 0.908 95% KM Bootstrap t UCL| N/A
90% KM Chebyshev UCL 1.417 95% KM Chebyshev UCL 1.926
97.5% KM Chebyshev UCL| 2.634 99% KM Chebyshev UCL|  4.024
Gamma GOF Tests an Detected Obsanvations Only
Not Encugh Data i Perform GOF Test
Gamma Statistles on Detected Data Only
Khat (MLE)| 0817 k star {bias corrected MLE)| N/A
Thieta hat (MLE) 3.902 Theta star {blas corrected MLE}| N/A |
nu hat (MLE) 3.27 mu stat (bias comected) | N/A
MLE Mean (bias corrected)| N/A MLE Sd (bias corrected)} N/A
Gamma Kaplan-Meler (KM} Statistics
k hat {KM)J 0.0548 nuhat (KM)| 2.4
Adjusted Level of Significance {B))  0.0386
Appraximate Chi Square Value (2.41, a) 0.221 Adjusted Chi Square Value (2.41, B) 0.189
95% Gamma Approximate KM-UCL (use when n>=50) 3.168 95% Gamma Adjusted KM-UCL (use when n<50) 31N
Gamma (KM} may not be used when k hat (KM} is < 0.1
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On-Site Seil 3-10ft-bgs UCL
Former Top's Diner Property
Johnstown, Pennsylvania

Lognormal GOF Test on Detected Observations Only

Not Encugh Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detacts

Mean in Original Scale|  0.29 Mean in Log Scale] -13.38
SD in Original Scale|  1.274 8Din Log Scale{ 5.289
85% t UCL (assumes normallty of ROS data) 0.757 95% Percentile Bootstrap UCL 0.834
95% BCA Bootstrap UCL 1.106 95% Bootstrap LUCL | 2772
95% H-UCL (Log ROS)|248918

DL/2 Statistics
DL/2 Nomal DL/2 Log-Transformed
Mean In Original Scale 0.359 Mean in Log Scale| -3.721
3D in Original Scala 1.259 3D in Log Scale 2.836
95% t UCL (Assumes normality) 0.821 95% H-StetUCL| 45.35

DL/2 is not a recornmended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discamibla Distribution at 5% Significance Level

Suggested UCL to Use

97.5% KM {Chebyshev) UCL| 2.634

|

Note: Suggestlons regarding the selection of a 96% UCL ara provided to help the user to selact the most appropriate 85% UCL,

Reccmmendations are based upon data size, data distiibution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Howavar, 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
Former Top's Diner Property
Johnstown, Pennsylvania

Toluana (mg/kg)
General Stalistics
Total Number of Obsarvations| 22 Number of Distinct Observations| 12
Number of Detects| 2 Number of Non-Detects| 20
Number of Distinct Detects| 2 Number of Distinct Non-Detects| 17
Minimum Detect;  0.968 Minimum Non-Detect| 0.0033
Maximum Detect| 552 Maximum Non-Detect|  0.766
Variance Detects| 1471 Percent Non-Detects|  90.81%
Mean Detects| 28.08 SD Detects| 38.35
Medlan Detects|  28.08 CV Detects|  1.366
Skewness Detecls| N/A Kurtosis Detects| N/A
Mean of Lopged Detecis 1.985 5D of Logged Detects|  2.865
Warning: Data set has only 2 Detected Values,
This Is not enough to compute meaningful or reliable statlstics and astimates.
Neormal GOF Test on Detects Cnly
Not Enough Data to Perform GOF Test
Kaplan-Meler (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Meart| 2.656 Standard Error of Mean 3.464
so| 1148 95% KM (BCA)UCL| N/A
95% KM () UCL| 8517 95% KM (Percentile Bootstrap) UCL| N/A
95% KM (z) UCL[ 8.254 95% KM Bootstrap t UCL|  N/A
9G% KM Chebyshev UCL| 12.95 95% KM Chebyshev UCL| 17.68
57.5% KM Chebyshev UCL| 24,19 99% KM Chebyshev UCL| 37.02
Gamma GOF Tusts un Detected Obsarvations Only
Not Enocugh Data ta Perform GOF Test
Gamma Statistics on Detected Data Only
khat(MLE)| 0.474 k star (bias corrected MLE)| N/A
Theta hat (MLE)| 59,19 Theta star (bias corrected MLE) [ N/A
nu hat (MLE)|  1.898 nu star (bias corrected) | N/A
MLE Mean (bias corrected)| N/A MLE Sd (bias corrected) | N/A
Gamma Kaplan-Meler (KM} Statistics
k hat (KM)| 0.0495 nu bat (KM)]  2.177
Adjusted Level of Significance (B)|  0.0386
Approximate Chi Square Value {2.18,a)| 0.177 Adjusted Chi Square Value (2.18,B)| 0.154
95% Gamma Approximate KM-UCL (use when n>=50)|  31.39 95% Gamma Adjusted KM-UCL (use when n<50) !  36.21
Gamma {KM) may nct be used when k hat (KM) Is < 0.1
Lognommal GOF Test on Delected Obsarvations Only
Not Encugh Data to Perform GOF Test
Lognormal ROS Statistics Using [mputed Non-Detects
Mean in Orlginal Scale|  2.553 Mean in Log Scale| -18.66
S0 in Original Scale| 11.78 SD in Log Scale 7.283
95% t UCL (assumes nomality of ROS data) 6.867 95% Percentile Bootstrap UCL|  7.571
95% 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 Tap's Diner Property
Johnstown, Pennsylvania

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale|  2.669 Mean in Log Scale] -3.042
8D in Original Scale| = 11.74 SDinLog Scale] 2.84
95% tUCL {Assumes nomality)|  6.974 95% H-Stat UCL| 91.34

DL/2 is nat a recotnmended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discemible Distribution at 5% Significance Level

Suggested UCL tc Use

99% KM (Chobyshev) UCL|  37.02

Note: Suggestions regarding the selection of a 96% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewnass.

These recommendations are based upen the results of the simulation studies summarized in Singh, Maichle, and Lee (2006),

Howaver, simulations results will not cover all Real World data sets; for additional ingight the user may want to consult a statistician.
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On-Site Soil 3-10ft-bgs UCL

Former Top's Diner Property
Johnstown, Pennsylvania
[Ethybenzene (mgfig)
General Statisfics
Total Number of Observations| 22 Number of Distinct Observations; 19
Number of Detects| 3 Number of Mon-Detects| 19
Number of Distinct Detects| 3 Number of Distinct Non-Detects| 16
Minimum Detect| 3.38 Minimum Non-Detect| 0.0033
Maximum Detect| 42.6 Meximum Non-Detect|  0.75%
Variance Detects| 404.3 Percent Non-Detects|  86.36%
Mean Detects|  20.43 S0 Detects| 20.11
Median Detects| 15.3 CV Detects 0.984
Skewness Detects 1.073 Kurtosls Detects| N/A
Mean of Logged Detects| 2.568 8D of Logged Detects 1.275
Waming: Data set has only 3 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates.
Nermat GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.951 Shaplro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.267 Lilllefors (3OF Test
5% Lilliefors Critical Value 0.512 Detectad Data appear Normal at 5% Significance Level
Detected Data appear Normal at 5% Slgnificance Level
Kaplan-Meier (KM} Statlstics using Normal Critical Values and other Nonparametric UCLs
Mean 2,788 Standard Error of Mean| 242
8D| 9.267 5% KM (BCA)UCL| N/
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
§7.5% KM Chebyshev UCL| 179 99% KM Chebyshev UCL| 26.86
Gamma GOF Tests on Detected Observations Only
Mot Enough Data o Perform GOF Test
Gamma Statisties on Detectad Data Only
k hat (MLE) 1.249 k star (bias cormected MLE) [ N/A
Theta bat (MLE)| 16.35 Theta star (blas corrected MLE)| N/A
nu hat {MLE) 7494 nu star (blas comected}|  N/A
MLE Mean (bias corrected);, N/A _ MLE Sd (blas corrected)| N/A
Gamma Kaplan-Meler (KM) Statistics B
k hat (KM)| 0.0605 nu hat (KM)|  3.984
Adjusted Level of Significance (B)| 0.0386
Approximate Chi Square Valua (3.98,a)] 0.715 o Adjusted Chi Square Value (3,98, B)| 0.822
95% Gamma Approximate KM-UCL (use when n>=50) 1553 95% Gamma Adjusted KM-UCL {use when n<50}| 17.85
Gamma (KM) may not be used when k hat (KM) Is < 0.1
Lognormal GOF Test on Detectad Observations Only
Shapiro Wilk Test Statistic]  0.988 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Lognormal at 5% Significance Level
Lilflefors Test Statistic]  0.217 Lillefors GOF Test
5% Lilliefors Critical Value 0.512 Detoctad 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 appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using tmputed Non-Delects

Mean in Original Scale| 2.795 Mean in Log Scale| -3.972

SDin Original Scale|  9.483 SDinLog Scale| 2.857

95% t UCL, (assumes nomality of ROS data) 6.274 95% Percentile Bootstrap UCL 6.513
95% BCA Bootstrap UCGL 9.14 96% BeotstraptUCL| 37.54

95% H-UCL (Log ROS)|  38.21

UCL s using Lognormal Distribution and KM Esfimates when Delected data are Lognomally Distibuted

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 Standard Ervor of Mean (Jogged}|  0.749

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale 2.885 Mean in Log Scale| -2.827
8D in Original Scale 9.456 5D in Log Scale ERD]
95% t UCL {Assumes normality) 6.354 95% H-Stet UCL| 4934

DL/2 is not a racommended method, provided for comparisons and historical reasons

Nenparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Lavel

Suggested UCL o Use

95% KM (1} UCLl 6.952 | 95% KM (Percentile Bootstrap) UCLI N/A

Warning: Ona or mora Racommeandad UCL{s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided 1o help the user to select tha most appropriate §5% UCL.

Recommendations are based upon data size, data distribution, and skewness,

These recommendations are based upon the results of the simufstion swdies summarized in Singh, Malchle, and Lee {2006).

However, simulations results will not cover all Real World data sets; for additiona] insight the user may want to consult a statistician.
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On-Site Soil 3-10ft-bgs UCL
Former Top's Diner Property

Johnstown, Pennsylvania
Total Xylenes (mgfkg)
General Statistics
Totai Number of Obsecvations| 22 Number of Distinct Observations| 20
Number of Detects 3 Number of Non-Detects| 19
Number of Distinct Detects] 3 Number of Distinct Non-Detects| 17
Minimum Detect] 1.78 Minimum Mon-Detect| 0.0065
Maximum Detect| {64 Maximum Non-Detect;  1.53
Variance Detects| 8516 Percent Non-Detects|  B6.36%
Mean Detects| 57.48 SD Detects| 92.28
Madian Detects B.66 CV Detects 1.605
Skewness Detects i.727 Kurtosis Detects| N/A
Mean of Logged Detects|  2.524 SDofLogged Detects|  2.326

Waming: Data set has only 3 Datected Values.
This [ not enough o computa meaningful or rellable statistics and estimates,

Narmal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.773 Shaplro Wik GOF Test
5% Shapiro Wilk Critical Value|  0.767 Detected Data appear Normal at 5% Significance Level
Lilliefors Test Statistic|  0.375-- Lilltefors GOF Test
5% Lilliefors Critical Value| 0.512 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Lavel

Kaplan-Meiar (KM} Statlstics using Normal Criticad Vaiues and other Nonparametric UCLs

Mean| 7.844 | Standard Error of Mean|  8.905

SD| 3411 95% KM (BCA) UCL| N/A

95% KM () UCL| 23,17 95% KM (Percentiie Bootstrap) UCL| N/A

95% KM (z) UCL| 22.49 95% KM Boolstrap t UCL| N/A
80% KM Chebyshev UCL| 34.56 95% KM Chebyshev UCL| 4586
97.5% KM Chebyshev UCE| 63.48 99% KM Chebyshey UCL| 9B6.45

(Gamma GOF Tests on Datected Observations Only
Net Enough Data to Perform GOF Test

Gamma Statfistics on Detected Data Only

khat(MLE}| 0.426 k star {bias corrected MLE) | MN/A

Theta hat (MLE)| 134.8 Theta star (bias corrected MLE)| N/A

nuehat(MLE)!  2.559 nu star (bias comected){ N/A

MLE Mean (bias corrected)| N/A MLE Sd (biss correctad)| N/A

Giemma Kaplan-Meler (KM) Statistics
khat (KM)|  6.0529 T hat (KM} 2.327
Adjusted Level of Significance (8)|  0.0386
Approximate Chi Square Value (2,33, o) 0.205 Adjusted Chi Square Value {2.33, B) 0.1756
95% Gamma Approximate KM-UCL (use when n>=50)| 89.2 95% Garmma 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 Detected Observations Only

Shapiro Wik Test Statistie] — 0.945 Shapiro Witk GOF Test
5% Shapiro Wilk Critical Vatue| 0.767 Detected Data appear Lognormal at 5% Significance Level
Lillisfors Test Statistic]  0.273 Lillisfors GOF Test
5% Lilliefors Critical Value| 0.512 Detected 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

Detacted Data appear Lognormal at 5% Signlficance Leve!

- Lognormat ROS Statistics Using Imputad Non-Detects

Mean in Original Scale 7.838 Mean in Log Scale| -8.622
SD in Original Scale] 34.91 . SD in Log Scale 3172
95% t UCL (assumes nommnality of ROS data)| 20,65 95% Percentlle Bootstrap UCL|  22.61
95% BCA Bootstrap UCL|  30.28 95% Bootstrap t UCL| 7214

95% H-UGL {Log ROS) (3503061

UCLs using Lognormal Distribution and KM Estimates when Detected data are Logaormally Distributed

KM Mean {iogged)] 4.005 95% H-UCL (KM Log)|  16.09

KM SD (logged)| 2588 95% Critical H Value (KM-Log) 5.408

KM Standard Eror of Mean (logged) 0.702

DL/2 Statistics
DL/2 Normal DL#2 Log-Transformed
Mean In Criginal Scale|  8.037 : Mean In Log Scale] -2.233
SO in Original Scale| 34.86 SDin Log Scale 2993
95% t UCL {Assumes normality}| 20.83 95% H-Stat UCL| 466

OL2 Is not a recommended methed, pravided for comparisens and historical reasans

Nonparametric Distrlbution Free UCL Statistles

Detected Data appear Normal Distributed at 5% Significance Leval

Suggesisd UCL to Use

95% KM (1) UCL| 23.17 ; 85% KM (Percentlle Bootstrap) UCLl N/A

Waming: One or more Recommendad UCL(s) not avallable!

I

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 date slze, dats distribution, and skewness.

These recommendations are based upon the results of the simuiation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover gll Real World data sets; for additional Insight the user may want to consult a swtistician,
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On-Site Soil 3-10ft-bgs UCL
Former Top's Dieer Property
Johnstown, Pennsylvania

Cumene (mg/kg)
General Statistics .
Total Number of Observations| 22 Number of Distinct Observaticns} 19
Number of Detects: 3 Number of Non-Detects| 19
Number of Distinct Detects 3 Number of Distinet Non-Detects, 16
Minimum Detect 1.25 Minimum Non-Detect| 0.0033
Maximum Detect 471 Maximum Non-Detect 0769
Variance Detects 3121 Percent Non-Detects|  86.36%
Mean Detects|  2.773 SD Detects; 1,767
Median Detects 2.36 CV Detects 0.637
Skewness Detects|  0.995 Kuriosls Detects| N/A
Mean of Logged Detects 0.877 8D of Logged Detects 0.663
Wamlng: Data sat has only 3 Detecled Values.
This is not anough to compute meaningful or refiable statistics and eslimates.
Nommal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.958 Bhapiro Witk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Normal at 5% Significance Level
Liliefors Test Statistic]  0.258 Lilliefors GOF Test
5% Lillisfors Critical Value|  0.512 Detected Data appear Normal at 5% Significance Level
Detected Data appear Normal at 5% Significance Level
Kaplan-Meier (KM) Stafistics using Normal Critical Values and other Nonparametric UCLs
Mean 0.381 Standard Emor of Mean 0.285
sSD|  1.09 95% KM {BCA}UCL| MNA
95% KM () UCL| 0.871 95% KM (Percentlle Bootstrap) UCL| N/A
85% KM (z) UCL|  0.849 95% KM Bootstrapt UCL| N/A
90% KM Chebyshev UCL 1.235 95% KM Chebyshev UCL 1.621
$7.5% KM Chebyshev LUCL 2158 99% KM Chebyshev UGL 3.212
Gamma GOF Tests on Detected Observations Only
Nat Enough Data to Perform GOF Test
Gamma Statistics on Datected Data Only
khat{(MLE)| 3.658 k star (blas corrected MLE)| NIA
Theta hat {MLE) 0758 Theta star (bias correctad MLE)| N/A
nu hat{MLE)| 21,95 nu star (bias corected) [ N/A
""NILE Mean (bias carrected)| /A MLE 5d (bias corrected)|  N/A
T Gamma Kaplan-Meler (KM} Statistics
k hat (KM) | 0.122 nuhat(Km)| 5.38
Adjusted Leve! of Significance {B)| 0.0386
Approximate Chi Square Value (5.38, a) 1.337 Adjusted Chi Square Value (5.38, B) 1.189
95% Gamma Approximate KM-UCL (use when n>=50) 1.539 95% Gamma Adjusted KM-UCL (use when n<50) 1.724
Legnormal GOF Test on Detecied Observations Only
Shapiro Wilk Test Statistic 0.999 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value| 0,767 Detected Data appear Lognormnal at 5% Significance Level
Lilliefors Test Statistic 0.178 Llllefors GOF Test
5% Lilliefors Critical Value|  0.512 Detected Data appear Lognommal at 5% Significance Level
Detected 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

Lognarmal ROS Statlstics Using Imputed Non-Detects

Mean in Original Scale 0.421 Mean in Log Scale] -2.601

SO in Original Seals| 1,102 ) SDinLog Scale| 1518

95% t UCL (assumes normality of ROS data) 0.825 95% Percentile Bootstrap UCL 0.838
95% BCA Bootstrap UCL]  1.005 95% Bootstrap t UCL 1.797

95% H-UCL {Log ROS)|  0.714

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean {logged)| -4.815 95% H-UCL (KM -Log}|  1.075

KM SD (logged)|  2.271 95% Critical 1 Value (KM-Log)| _ 4.66

KM Standard Error of Mean {logged) 0.593

DL/2 Statistics
DL/2 Nomal DL/2 Log-Transformed
Mean in Original Scale| 0477 Mean in Log Scale| -3.057
SD in Original Scale 1.088 SDn Log Scale| 2.703
95% tUCL (Assumes normaliy)|  0.877 §5% H-SelUCL| 44.88

DL/2 Ie not a recommended method, provided for comparisons and historical reasons

Nonparametric Distributlon Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

85% KM (D) UCLl 0.871 | 95% KM (Percentile Bootstrap) UCLL M/A

Waming: One or mora Recommended UCL(s) not available!

| | | | | l

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upen data size, data distribution, and skewness,

These recommendations are based upon the results 6f the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simufations results will not cover all Real Wortd data sets; for additional insight the user may want to consult a statisticlan.
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On-Site Soil 3-10ft-bgs UCL
Former Top's Diner Property
Jobnstown, Pennsylvania

Naphthalene {makg}
General Statistics
Total Number of Observations| 22 Number of Distinct Observations| 12
Number of Detects| 4 Number of Non-Detects| 18
Number of Distinct Detects| 4 Number of Distinct Non-Detects| 15
Minimum Detect 1.33 Minimum Non-Detect] 0.0033
Maximum Detect| 16.3 Maximum Mon-Detect]  0.7681
Variance Detects| 45.87 Percent Non-Detects| 81.82%
Mean Detects 8.77 5D Detecls 6.773
Median Detects 8.725 CV Datects 0.772
Skewness Detects|  0.0251 Kurtpsis Detects| -3.036
Mean of Logged Deatects 1.806 8D of Legged Detects 1.126
Normal GOF Test on Detects Only
Shapiro Wilk Test Statlstic|  0.959 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Normal at 5% Significance Leve!
Lilliefors Test Statistic]  0.203 Lillisfors GOF Test
5% Lillefors Critical Value|  0.443 Detected Data appear Normal at 5% Significance Level
Detacted Data appear Normad at 5% Slgnificanca Level
Kaplan-Meler (KM} Statistics using Nomal Critical Values and other Nonparamelric UCLs
Mean 1.587 Standard Error of Mean 1.035
SD| 4208 95% KM (BCA) UCL| N/A
95% KM () UCL| 3379 95% KM (Percentile Bootstrap) UCE| N/A
95% KM (2) UCL| 33 95% KM Bootstrapt UCL| N/A
90% KM Chebyshev UCL| 4.703 95% KM Chebyshev UCL| 6.1
97.5% KM Chebyshev UCL 8.063 99% KM Chebyshev UCL.| 11.9
Gamma GOF Tests on Detected Observations Orily T
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-5 Test Statistic|  0.26 Kolmogrov-Smimoff GOF
T 5% K-S Critical Value| 0.399 Detected data appear Gamma Distributed at 5% Significance Level
Detectad data appear Gamma Distributed at 5% Significances Level
Gamma Statistics on Detected Deta Only
khat(MLE}| 1.515 k star (bias corrected MLE) 0.545
Theta hat (MLE}| 5.79 Theta-star (blas corrected MLE}|  16.08
nuhat (MLE)}| 1212 nu star (bias corracted) 4.363
MLE Mean (bias corrected)| 8.77 MLE 8d (bias corrected)| 11.88
Gamma Kaplan-Meler (KM) Statistics
khat (KM)|  0.144 nuhat (KM)|  6.346
Approximate Chi Square Value (6.35, o) 1.819 Adjusted Chi Square Vslue (6.35, B) 1.645
95% Gamma Approximate KM-UCL {use when n>=50) 5.572 95% Gamma Adjusted KM-UCL {use when n<50) 6.163
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On-Site Soil 3-10ft-hgs UCL
Former Top's Diner Property
Johnstown, Pennsylvania

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied chsarvations at multiple DLs

GROS may net be used when kstar of detected data is small such as <0.1

Far 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|( 001 Mean 1.603
Maxdmum| 16.3 Median| 0.01
SD| 4303 CVv| 2.685
khat (MLE}| 0.19 k star (bias corrected MLE}|  0.194
Theta hat (MLE}) 2.448 Theta star (hias comected MLE) 8.255
nu hat (MLE)| ~ 8.347 nu star (bias corrected)|  8.542
MLE Mean {bias corrected) 1.603 MLE Sd (bias corrected) 3.637
Adlusted Level of Significance (B)| 0.0385
Approximate Chi Square Value (8.54, o) 3.063 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

Lognamal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic 0.917 Shapiro Wilkk GOF Test
5% Shaplro Wilk Critical Value| 0.748 Detected Data appear Lognomal at 5% Significance Level
Lillefors Test Statistic|  0.234 Lilttafors GOF Test
5% Lllllefors Critical Value|  0.443 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognomal ROS Statistics Using Impited Non-Detects

Mean in Criginal Scale 1.63 Mean in Log Scale; -2.457

SDin Criginal Scale|  4.292 EDinLog Scale| 2.201

95% t UCL (assumes normality of ROS data} 3.204 55% Percentile Bootstrap UCL|  3.262
95% BCA, Bootstrap UCL 4.023 95% Bootstrap tUCL 6.932

95% H-UGL {log ROS)|  8.551

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognomnally Distributad

KM Mean (logged)] -4.347 85% H-UCL (KM -Log)| 38.9

KM SO (logged)]  2.93 95% Critical H Value (KM-Log)| 5,849

KM Standard Error of Mean (logged) 0.721

DL/2 Statistics
DL/2 Nermal DL/2 Log-Trensformed
Mean ir Original Scale 1.688 Mean in Log Scale| -2.751
8Din Criginal Scale| 4271 SDirn Log Scale| 3.098
95% tUCL {Assumes nomality)| 3.255 95% H-Stat UCL| 497

DL{2 Is not & recommanded method, provided for comparsons and historical reasons

Nenparametric Distribution Free UCL Statistlcs

Detectad Data appear Nomal Distributed at 5% Significance Level

Suggested UCL ta Use

95% KM (1) UCL, 3379 | 95% KM {Percentile Bootstrap) UCL| N/A

Waming: One ar maore Recommended UCL(g) not avaltahle|

| | | l |

Note: Suggestions regarding the selection of a 55% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendatlons are based upon data size, data distribution, and skewness.

These recommendations are hesed upon the results of the simulation studiss summarized in Singh, Maichle, and Lee (2008).

However, sirulations 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 3-10fi-bgs UCL
Former Top's Diner Property
Johnstown, Pennsylvania

1,24-TMB (mg/kg)
General Statistics
Total Number of Observations| 22 Number of Distinct Observations] 19
Number of Detects 3 Number of Non-Detects| 16
Number of Distinct Detects ] Number of Distinct Non-Detects 13
Minimum Detect|  0.261 Minimum Non-Detect| 0.0033
Maximum Detect;  95.3 Maximum Non-Detect|  0.766
Variance Detects| 1470 Percent Non-Detects| 72.73%
Mean Detects| 17.1 S0 Detects| 38,34
Median Detects 1.138 CV Detects|  2.243
Skewness Datects| 2,442 Kurosls Detects|  5.971
Mean of Logged Detects 0.71 8D of Logged Detects|  2.101
Narmal GOF Test on Detects Only
Shapiro Wilk Test Statistic|  0.526 Shaplro Wik GOF Test
5% Shapiro Wilk Critical Value 0.788 Detected Data Not Normal at 5% Significance Levsl
Lilfiefors Test Statistic]  0.465 Lilliefors GOF Test
5% Lilliefors Critical Value 0.362 Detactad Crata Not Normal at 5% Significance Level
Detected Data Nol Normal at 5% Significance Level
Kaplan-Meler (KM) Statistics using Normal Critical \/alues and other Nonparametric UCLs
Mean 487 Standard Error of Mean 4624
SO 19.8 95% KM (BCA)UCL| 13.28
95% KM (y UCL| 12.63 95% KM {Percentile Bootstrap) UCL|  13.28
95% KM () UCL| 12,28 95% KM Bootstrap t UCL| 222.2
90% KM Chebyshev UCL| 18.54 95% KM Chebyshev UCL| 24.82
97.5% KM Chebyshev UCL, 3355 99% KM Chebyshev UCL| 50.88
Gamma GOF Tests on Detected Observations Ondy
A-D Test Statistic| 0.872 Andersen-Darllng GOF Test
5% A-D Critcal Value 0.764 Detected Data Mot Gamma Distributed at 5% Significance Level
K-8 Test Statistic| 0.348 Kolmogrov-Smimaff GOF
5% K-S Critical Value| 0.356 Detected data appear Gamma Distributed at 5% Significance Leve!
Detacted data follow Appr. Gamma Distribution at 5% Significance Level
Gamma Statistics on Detscted Data Only
ichat (MLE)| 0.32 k star (bias corrected MLE};  0.271
Theta hat (MLE)| 53.35 Theta star (hias corrected MLE}( 63
nuhat(MLE)| 3.846 nu star (bias corectedy | 3.266
MLE Mean (bias corrected)| 17.1 MLE Sd {bias corrected)| 32.82
Gamma Kaplan-Meler (KM) Statistics
khat{KM)| 0.0557 nuhat (KM)| 2,449
Approximate Chl Square Value (2.45, o) 0.23 Adjusted Chi Square Value (2.45, )| 0.196
95% Gamma Approximate KM-UCL {use whan n>=50)| 49.77 95% Gamma Adjusted KM-UCL (use when n<50)| 5838

Gamma (KM} may not ba used when k hat (KM} is < 0.1

Gamma ROS Statlsties using Imputed Mon-Detacts

GROS may not be used when data set has > 0% NDs with many tied observations at multiple DLs

GROS may rot be used when kstar of detacted data Is small such as < 0.1

For such situations, GROS method tends to yleld 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
Jehnstown, Pennsylvania

Maximum| 95.3 Median] 0.01
SD| 2025 GV 4.339
khat(MLE)| 0.162 k star (bias corrected MLE) 0.17
Theta hat {(MLE)| 28.86 Theta star (bias corrected MLE)|  27.46
nuhat{MLE)| 7.121 nu star (bias cormrected) 7483
MLE Mean (bias corrected) 4.67 MLE Sd ({bias corrected)| 11.32
Adjusted Level of Significance (B)| 0.0386
Approximate Chi Square Value (7.48, o) 2439 Adjusted Chi Square Value {7.48, B) 2.23
95% Gamma Approximate UCL {use when n>=50}| 14.33 és% Gamma Adjusted UCL (use when n<50)| 15.67

Lognormal GOF Test on Detacted Observations Only

Shaplro Wilk Test Statistic 0.878 Shapiro Wilk GOF Tast
5% Shapiro Wilk Critical Value 0.788 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic|  0.241 Littiefors GOF Test
5% Lllfefors Critlcal Value{ 0.362 Detected Data appear Logrormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significancs Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale 4.564 Mean In Log Scale| -4.528

8D in Original Scale| 20,27 5D in Log Scale 3.557

95% t UCL (assumes normallly of ROS data) [ 12.1 95% Percentile Bootstrap UCL|  13.24
95% BCA Bootstrap UCL{ 1775 55% Bootstrap t UCL| 264

95% H-UCL (Log ROS) | 1388

UCLs using Lognormal Distribution and KM Estimates when Detecled data are Lognormally Distributed

KM Mean (logged)| -3.892 95% H-UCL (KM -Log)| 117.3

KM 8D (logged) 3.044 95% Critical H Valua (KM-Log) 6.058

KM Standard Error of Mean (logged) 0.724

DLi2 Statistics
DL/2 Normal DL/2 Eog-Transformed
Mean in Original Scale 4.735 Mean inLog Scale| -2.741
SD in Original Scale| 20.25 SD in Log Scale 3.127
95% t UCL (Assumes normallty}]  12.16 95% H-Stat UCL| 594.9

DL/2 Is not a recommended method, pravided for comparsons and historical reasans

Nenparametric Distribution Free UCL Statlstics

Delected Data appear Approximate Gamma Distributed at 5% Significance Leve!

Suggested UCL to Use

95% KM ( UCL| 12.63 95% GROS Adjusted Garmma UCL| 15.67

95% Adjusted Gamma KM-UCL| 58,38

Note: Suggestlons regarding the selection of a 95% UCL are provided 1o help the user to select the most appropriate 5% UCL,

Recommandations are based upon data size, data distibution, and skewness.

These recommendations are based upen the results of the simulation studies surmmarized in Singh, Maichie, and Lee (2008).

However, simulations results wil not cover all Real World data sets; for additional insight the user may want to consilt a statistician.
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On-Site Soil 3-10ft-hgs UCL
Former Top's Diner Property
Johnstown, Pennsylvania

1,3,5-TMB {mgrkg)
General Statistics
Total Number of Observations| 22 Number of Distinct Observations| 18
Number of Detects| 3 Nurnber of Non-Detects| 19
Number of Distinct Detects| 3 Number of Distinct Non-Detects| 16
Minimum Detect|  0.993 Minimum Non-Detect| 0.0033
Maximum Detect| 37.6 - Maximum Non-Detect|  0.769
B Variance Detects| 408.7 Percent Non-Detecis 86.36%
Mean Detects|, 14,34 SO Detects| 20.22
Median Detects 4.43 CV Detects 1.41
Skewness Detacts 1.676 Kurtosis Datects, N/A
Mean of Logged Detects 1.703 5D of Logged Datects 1.826
Waming: Data set has only 3 Detected Values.
This fs not enough to computa meaningful or reliable statfstics and estimates.
Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic| 0.82 Shapiro Willk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Normal et 5% Significance Level
Lilliefors Test Statistic]  0.355 Liliefors GOF Test
5% Lilliefors Critical Value 0.512 Detected Data appear Normal at 5% Slgnificance Level
Detactad Data appear Normal 2t 5% Significance Lavel
Kaplan-Melar (KM} Statistics using Normal Critical Values and other Nonparametric UCLs
Mean 1.958 Standard Eror of Mean 2.045
SD 7.833 95% KM (BCA)UCL| N/A
95% KM () UCL| 5.478 5% KM (Percentile Bootstrap) UCL|  N/A
95% KM (2) UCL| 5.323 95% KM Bootstrapt UCL|{ N/A
90% KM Chebyshev UCL 8.095 §5% KM Chebyshev UCL 10.87
97.5% KM Chebyshev UCL| 1473 99% KM ChebyshevUCL| 22.31
Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test
Gamma Statistics on Detacted Data Only
khat (MLE)] 0.638 k star (bias comected MLE}| N/A
Theta hat (MLE)| 22.49 Theta star (hias corrected MLE)[ N/A
nu hat (MLE),  3.826 nu star (bias corrected)| N/A
MLE Meen (blas corrected)| N/A MLE Sd (blas correcied)! M/A
Gamma Kaplan-Meler (KM) Statistics
k hat {KM) ‘ 0.0625 nu hat (KM)] 275
Adjusted Level of Significance ()1  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 whan n<50)] 20.97
Gamma {KM} may not be used when k hat (KM) is < 0.1
Logmnormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic|  0.99 Shapiro Wilk GOF Test
5% Shapiro Witk Critical Value 0.767 Detected Data appear Lognomal at 5% Significance Lavel
Lilliefors Test Statistic 0.213 Lilllefors GOF Test
&% Lilliefors Critlcal Value 0.512 Detected Data appear Lognommal 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-Delects

Mean in Criginal Scale 1.956 Mean in Log Scale| -7.912

SDin Original Scalel  8.018 SDin Log Scale| 4.191

95% t UCL (assumes nomality of ROS data) |  4.808 95% Percentils Bootstrap UCL.)  5.329
95% BCA Bootstrap UCL 7.128 §95% Boostrap tUCL | 74.33

95% H-UCL {Log ROS)| 4253

UCLs using Lognormal Distribution and KM Estimates when Detecled data are Lognormally Distributed

KM Mean (logged)| -4.702 95% 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

DL{2 Statistics
DL/2 Normal DL/2 Log-Transfarmed
Mean in Original Scale|  2.056 Mean in Log Scale| -2.941
8D in Original Scale]  7.994 SDin Log Scale| 2934
95% t UCL (Assumes normality}|  4.989 95% H-Stat UCL{ 166.3

DL/2 is not a recommended methad, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Stalistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (1) UCL| 5473 | 95% KM (Percentile Bootstrap) UCL| N/A

Warning: One or mora Recommended UCL{g} not availabled

Note: Suggestions regarding the selsction of a 95% UCL are provided to help the user to select the most appropriate 95% UICL.

Recommendations are based upun data slze, data distribution, and skewness.

These recommendations are based upen the results of the simulation studies summarized In Singh, Maichle, and Lee (2008).

However, simulations results will not cover all Real Warld data sets; for addiional insight the user-may want to consult a statistician,
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Oun-Site Soil 3-10 ft-bgs Lead Database
Former Tep's Diner Property
Johnsonburg City, Pennsylvania

Sample [D | Sample Date | Sample Depth f;f:::::;:; Lead (mg/kg) |d_Lead (mg/kg)
SB-1(8.5) | 67252012 8.50 U 84.5 1
SB-2(7) 6/25/2012 7.00 U 15 1
SB-3 (7) 6/2512012 7.00 U 169 1
SB-4 (6) 6/25012 6.00 U 127 1
SB5(65) | 61572012 6.50 U 5.18 1
SB-6(3.5) | 6252012 3.50 U 186 1
SB-7 (7Y 6/2512012 7.00 U 274 1
SB8(3) | 62572012 3.00 U 30 1]
SB-9 1212672013 5-10 U 16 1
SB-10 1272772013 510 u 159 i
SB-11 1202772013 9-10" U 157 1
SB-12 1202772013 7.8 U 15 1
SB-12 1212772013 5-10 U 13.3 1
SB-13 122772013 7.8 U 25.1 1
SB-13 122772013 910 U 136 1
SB-14 121272013 45 U 468 1
SB-14 1212772013 78 U 356 1
SB-15 122772013 7.8 U 25.4 1
SB-15 12/27/2013 910" U 20.1 1
SB-16 122772013 7.8 U 183 1
SB-16 127272013 9-10 U 152 1
SB-17 1227/2013 7.8 U 169 1
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On-Site Soil 3-10 ft-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 Optlons

Frem File |WorkSheet_axls

Fuil Precision |OFF

From File: WorkSheet_axis

Gieneral Statistics for Uncensored Dataset

\ariable NumQObs | # Missing | Minimum | Maximum Mean 8D SEM  |MAD/0.675| Skewness | Kuriosls cv
Lead (mg/kg} 22 0 5.18 468 42.02 96.4 20.55 4.818 4.505 207 2294
Percentiles for Uncensored Datasat
Variable NumObs | # Missing 10%ile 20%ile | 25%ile(Qi1)| 50%ile(Q2) | 75%ile(Q3); 80%ile W0%ile 95%ile 99%ile
Lead (mg/kg)| 22 0 13.33 15 15.05 16.9 2533 27 35.04 8206 3875

M:\Lehman Engineers\Sheetz#21 Johnstown - Former Top's Diner\Attachment 2 - Derivation of Source Conc\SoilOn-Site\Soil



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

Off-Site Soil
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Derivation of Source Concentrations for Off-Site Soil 4-8 fi-bgs
Former Top's Diner Property
Johnstown City, Pennsylvania

T T — T e

Sample | Sample | Sntrcated or

Post-March 2008 P A Short List of Petrolenm Products for Unlexded Gusoline

]

Notes:
1. Indicates the appleable USEPA Risk Based SSL for each constituent. Note that since no Risk Based S8 was available for lead, the MCL Based SSL was utilized instead to sereen the analytical data.
All results in milligrams per kilogram (mg/kg).

Depth measured in feet below ground surface.

Bold values indicate an exceedance of the laboratory reporting limit.

Bold and shaded values indicate exceedance of the RSL.

NS indicates No Standard,

"= No1 Analyzed

MTBE = Methy] Tertiary Butyl Ether

Sampie 1D b 3 == 2= T2, % =
Trat 3] Tiasaterate ;
i SER satn:utod Benzene Ioluene | Ethiy'henzene | Xviemes (Totzhl| MTBE Camene | Naphthalens | {nmethyibenzen | ifJ".‘;" Lead
) i o rimethylbenzene
USEPA Region 3 Industrial Soil RSL 51 4,700 25 250 210 9290 17 24 1,200 800
USEPA Region 3 Risk-Based Soil SSL! 0.00023 0.076 6.0017 0.01% 0.0032 | 0074 0.00054 0.0021 0017 14
B 3B-12 12/27/2013 7-8 U < | 0.0015 | <] 0.0037 | < 0.0037 < 0.0075 < | <0.0037 : < | 00037 | < 0.0037 | < 0.0037 G 0.0037 is
SB-14 12/27/2013 4.5 U D4 b | < 0,769 1.78 A= <0759 i < | 0.769 133 % bI0§ < 0.769 468
SB.14  [122772013] 7-8 u <] 023 |<|oem2 153 6p6 | <| <0732} 236 | | 1A 41 4.3 3B
SB-15 12/27/2013 Ch S N < 0.307 < | 0.766 338 < 1.53 < | <0.766 125 %18 < 0.766 < 0.766 25.4
Maimum Concenfration ) 04 0.96 153 6.06 — 2.36 123 4.19 : 4.43 468
Maximum Concentration Location 5B-14 (4-53") | 8B-14 (4-3)] SB-14 (7-8) SB-14(7-8) | 5B-14 (7-8) : SB-14 (-8) | SB-14(7-8) | SB-14(7-§) | |_SB-14 (4-5') |

Page ] of ]



On-Site Soil 4-8 ft-bgs Stats Datahase for Lead

Former Top's Diner Property
Johnstown City, Pennsylvania

Sample ID| Sample date S];‘:;' [:llle %?::tf::t:; (:1:?13 2) :n::;:‘;
SB-12 | 12/27/2013 7-8' U 15 1
SB-14 12/27/2013 4-5' u 468 1
SB-14 | 12/27/2013 7-8' u 356 1
SB-15 12/27/2013 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 Uncansorad Full Data
Date/Time of Computation |7/7/20155:17:15 PM
User Selected Options
From File [WorkSheet.xs
Full Precision [OFF

From File: WorkSheetxls

Generzl Statistics for Uncensored Dataset '

Variable NumObs | #Missing | Minimum | Maximum [ Mean sD SEM [MAD/0.B75| Skewness | Kuilosis cv
Lead {mg/kg)| 4 0 15 468 136 221.5 110.7 18.27 1.9%1 3.97 1.629

Percentiles for Uncensorsd Dataset

Variable NumQbs | #Missing | 10%ile 20%lle  [25%ile(Qi1)|50%ile{Q2} | 75%ile{Q3)] 80%ils 90%ile 95%ile 98%ile
Lead (mgfkg)| 4 0 18.12 21.24 22.8 30.5 143.7 208.6 338.3 4031 455
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Derivation of Source Concentrations for Off-Site Soil 4-14 ft-bgs
Former Top's Diner Property
Johnstown City, Penunsylvania

] Post-Aarch 2068 PA Short List of Petrolenm Produciy for {infeadud (Gascline
o Duwapie | Sample | Seturated or =
Reingle 1D Date Dopth | Tmasieraied ' 52,4 1,3.5- - t
) £9 L 7 - . - ¥ . b v CHET
‘ _ Benzene Towene | Etlnyibenzene |Xylenes (Lotal}] MIBE Cumene | Naphtbalene Trimethylbenzene | Trimethylenzene Lead
USEPA Repgion 3 Industrial Soil RSI. | 51 4,700 25 250 210 990 17 24 1,200 500
USEPA Region 3 Risk-Based Soil 81" 1 0.00023 0.076 0.0017 0.019 0.0032 0.074 0.00054 0.0021 0017 | 14 |
SB-12 12/27/2013 7-§ U < | 00015 ) <[ 00037] < 0.0037 § < . 0.0075 < | <0.0037] <] 00037 | < 0.0037 < 0.0037 | < 0.0037 15 f
SB-12 12/27/2013 9-10' 19) <] 0.0015 § <] 0.0038] < 0.0038 < 0.0076 < | <0.0038 5 <] 00038 | < 0.0038 < .0038 < 0.0038 13.3 E
SB-14 | [272772013] _ 4-5' U 84 0% | <| 0769 /8 | <] <0769 § <[ 0768 133 o8 | < 0.769 458 ¢
§B-14 1272772013 7-8 u < | 0,293 < | 0.732 183 .08 <] <0.732 236 3.3 4.5 443 356
SB-15 12/27/2013 7-8' U < | 0.307 < | 0.766 338 < 1.53 < | <0.766 L1215 515 < 0.766 < 0.766 254
8B-15__ | 12272013] 910 U {<] o308 1<fo7se [ <] 0754 I<T] 151 T <{<o7sal <] o7sa V<] 0754 |<| 0754 <] __o7s4 20.1
Maimum Concentration 0.4 0.96 15.3 6.66 - 2386 1 12.3 | 4.19 4.43 | 463
Maximum Conceniration Location SB-M_E:E‘)_ SB-14 (+5)] SB-14 (7-8) $B-14 (7-8") SB-14 (7-8)y SB-14 (7-82_' s SB-14 (7-8") ‘__S£-14 (7-89 1 SB-14 (4-3)

Notes:

L. Indicates the applcable USEPA Risk Based SSL for each constituent. Note that since no Risk Based SSL was available for lead, the MCL Based 55L was utilized instead to screen the analytical data.

All results in milligrams per kilogram (mg/kg).
Depth measured in feet below ground surface.

Bold values indicate an exceedance of the laboratory repotting limit.
Bold aad shaded values indicate exceedance of the RSL.

NS indicates No Standard.
""" = Not Analyzed
MTRE = Methyl Tertiary Buty] Ether
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Off-Site Soil 4-10 ft-bgs Stats Database for Lead
Former Top's Diner Property
Johnstown City, Pennsylvania

Sample ID Sample Date SI;T:::I]: %:t::z::t:; (I:;la:g) :l-;:leka;
5B-12 12/27/2013 7-8' u 15 1
SB-12 12/27/2013 9-10' 1) 133 1
SB-14 12/27/2013 4-5' u 468 1
SB-14 12/27/2013 7-8 u 35.6 1
SB-15 12/27/2013 7-8' u 254 1
SB-13 12/27/2013 9-10Q" u 201 1

M:\Lehman Engineers\iSheetz#21 Johnstown - Former Top's DinenAttachment 2 - Derivation of Source Conc\SoilOH-Site\Soil 4-10 f



Off-Site Soil Lead Stats (4-10 ft-bgs)

Former Top's Diner Property

Johnstonwn City, Pennsylvania

General Statistics on Uncensored Fulf Data

Date/Time of Computation

6/22/2015 6:05:48 PM

User Selected Optlons

From File

WorkSheetxds

Full Precision

OFF

‘rom File: WorkSheet.xds

General Statistics for Uncensored Dataset

Variable NumObs | #Missing | Minimum | Maximum Mean SD SEM MAD/0.675 | Skewness | Kurtosls cv
Lead (mg/kg}| 6 0 13.3 468 56.23 1823 74.43 1275 2439 5.959 1.824
Percentiles for Uncensored Dataset
Variable NumObs | #Missing | 10%ile 20%ile | 25%ile{Q1) | 50%ile(Q2) | 75%ile(Q3) 80%ile 90%ile 95%lle 99%ile
Lead (mg/kg) [} 4] 14.15 15 16.28 22.75 33.05 35.6 261.8 359.9 446.4
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Former Top's Diner Property

Jehnstown, Pennsylvania

d_124-TMB | NROS 1,24- | GROS 124TMB | LnROS_1,24-TMB
Well ID Sample Date | ,2,4-TMB (ug/L) (ug/L) TMB (ug/L) (uglL) (/L)
12112014 9.48 - 1 5.48 9.48 9.48
T 9/4/2014 1 0 -2022.86696 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
12172014 2.82 1 2.82 2.82 2.82
. 9/4/2014 1 0 -1438.224006 0.01 0.0372877
12/19/2014 1 0 -1252.964019 0.01 0.07954746
3/5/2015 1 0 -1095.091106 0.01 0.151719649
1/21/2014 582 1 582 582 582
W3 9/4/2014 421 1 421 421 21
12/19/2014 2220 1 2220 2220 2220
3/5/2015 156 1 . 156 156 156
1/21/2014 4.63 1 4.63 4.63 463
- 0/4/2014 108 1 10.8 10.8 10.8
12/19/2014 66 1 66 66 66
3/52015 445 1 445 445 44.5
8/14/2014 1 0 -954.3409332 0.01 0269801123
WS 9/4/2014 1 0 -824.9571064 0.01 0.457990695
12/19/2014 1 0 -703.2898372 0.01 0.75329195
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_1,3,5- GROS_1,3,5- LnROS_1,3,5-TMB
‘Well ID Sample Date | 1,3,5-TMB (ug/L) (ag/L) TMB (ug/L) TMB (ug/L) (@g/L)
1/21/2014 42 1 42 42 43
W1 9/4/2014 1 0 -906.3849325 0.01 0.001832343
12/19/2014 1 0 -749.7299716 0.01 0.007370058
3/5/2015 5.36 1 5.36 5.36 5.36
1/21/2014 153 1 1.53 1.53 1.53
MW-2 9/4/2014 1 0 -644.7349773 0.01 0.018732748
12/19/2014 ! 0 -561.8240883 0.01 0.035130826
3/5/2015 1 0 -491.1699555 0.01 0.073306583
1/21/2014 247 1 247 247 247
MW-3 9/4/2014 222 1 222 222 222
12/19/2014 990 i 990 990 990
3/5/2015 67 1 67 67 67
1/21/2034 5.52 1 5.52 5.52 5.52
M4 5/4/2014 2.99 1 2.99 2.99 2.99
12/19/2014 13.4 1 13.4 13,4 13.4
3/5/2015 9.4 1 5.4 9.4 9.4
8/14/2014 1 0 -428,178901 0.01 0.128291655
MW-5 9/4/2014 1 0 -370.2747182 0.01 0.214598057
12/19/2014 1 0 -315.8239884 0.01 0.348119035
3/512015 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_RBenzene (ug/L) NROS_Benzene (ug/L) GROS_Benzene (ug/L) | LnROS_Benzene {ug/L)
1/21/2014 237 1 237 2.37 237
MW-1 9/4/2014 1 0 -677.4966265 0.01 0.004012928
12/19/2014 1. | -562.1862971 0.01 0.015030002
3/5/2015 1 0 -484.8157202 001 0.036455472
1/21/2014 1 0 423 6534373 0.01 0.073443648
Wi 9/4/2014 1 i -371.4750961 0.01 0.133494688
12/19/2014 1 0 -324.5008104 0.01 0.22756312
3/5/2015 1 0 -282.0320241 0.01 0.371800885
1/21/2014 418 1 418 418 418
MW-3 9/4/2014 324 I 324 324 324
12/19/2014 301 1 301 301 301
3/5/2015 72 1 72 72 72
1/21/2014 6.72 1 672 6.72 6.72
M4 9/4/2014 9.28 I o 9.28 9.28 9.28
12/19/2014 91 1 01 91 91
3/5/2015 232 1 232 232 232
8/14/2014 1 0 -241.6615239 0.01 0.590328424
s 9/4/2014 1 ) 0 -202.9420606 0.01 0.919740932
12/19/2014 1 0 -165.2234353 0.01 1.416640496
3/5/2015 1 0 -127.9605109 o0t 2.170637763
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Former Top's Diner Property
Jehnstown, Pennsylvania

Well ID Sample Date Ethylbenzene (ug/L) | d_Ethylbenzene (ug/L) | NROS_Ethylbenzene (ug/L} GROS_(]lillth,'lLyl)benzene LnROS_Ethylbenzene (ug/L)
112172014 16.6 1 16.6 16.6 16.6
MW-1 9/4/2014 1 0 -1900.47817 0.01 0.004203563
12/19/2014 1 0 -1553.310461 0.0t 0.01843847
3/5/2015 375 1 3.75 3.75 3.75
1/21/2014 495 1 4.95 495 4.95
) 9/4/2014 1 0 -1320.627938 0.01 0.049668954
12119/2014 1 0 -1136.886656 0.01 : 0.108623907
3/5/2015 ' 1 0 -980.3079357 0.01 0.211605548
112112014 944 1 944 944 944
I 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 24.8 248 24.8
12/19/2014 553 1 553 553 553
3/5/2015 8y ] 89 89 80
8/14/2014 1 3 0 -840.7115894 0.01 0.383458858
. 9/4/2014 1 0 B -712.3884112 0.01 0.662308159
12/19/2014 1 0 -591.7185326 0.01 1.107251314
3/5/2015 1 0 -476.1736016 1 0.01 1.811145783
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Former Top's Diner Property
Johnstown, Pennsylvania

Well ID Sample Date Xylenes (ug/L) | d_Xylenes (ug/L) | NROS_Xylenes (ug/L) | GROS_Xylenes (ug/L) | LaROS_Xylenes (ug/L)
12112014 - 16.6 1 16.6 16.6 16.6
MW-1 9/4/2014 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
12172014 4.92 1 4.92 492 4.92
— 9/4/2014 2 0 -2045.409009 0.01 0.010642218
1211912014 2 0 -1791.803145 0.01 0.025621648
3/5/2015 2 0 -1575.557558 0.01 0.05419631
1/21/2014 898 1 898 898 898
MW-3 9/4/2014 784 1 7 784 784
12/19/2014 2450 1 2450 2450 2450
3/5/2015 255 1 253 255 255
1/21/2014 5.22 1 5.22 522 5.22
N /42014 2 0 -1382.641397 001 0.105737998
12/19/2014 374 1 37.4 37.4 37.4
3/5/2015 24.4 1 24.4 24.4 244
8/14/2014 2 0 -1205.178907 0.01 0.195542346
—_ /412014 2 0 -1038.168962 0.01 0.348757601
12/19/2014 2 0 -878.1094003 0.01 0.607224109
3/5/2015 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) | LnROS_Cumene (ug/L)
1/21/2014 1 0 -331.4329708 0.01 0.001246874
- 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 -213.6705398 0.01 0.023770388
112172014 1.11 1 1.11 1.1 111
MWo2 9/4/2014 1 0 -189.2230496 0.01 0043834292
12/19/2014 1 0 -167.2530845 0.01 0.075895998
3/5/2015 1 0 ~146.9975348 0.01 0.126140837
1/21/2014 70 1 70 70 70
MW 9/4/2014 56 1 56 56 56
12/15/2014 217 1 217 217 217
3/5/2015 25 0 125416472 0.01 0.216504836
1/21/2014 1 0 -127.7669228 0.01 0.204134025
W 9/4/2014 472 1 472 472 472
12/19/2014 65.9 1 65.9 65.9 65.9
345205 | 114 1 11.4 114 114
8/14/2014 1 0 -109.1923273 0.01 0.324970101
NS 9/4/2014 1 0 -90,94850027 0.01 0.513068753
12/19/2014 1 0 -72.74831956 0.01 0.809157824
3/5/2015 I 0 -54.30949909 0.01 1283764048
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Former Top's Diner Property
Johnstown, Pennsylvania

Well ID Sample Date Naphthalene (ug/L) d_Naphthalene (ug/L) NROS_Naphthalene (ug/L) | GROS_Naphthalene (ug/L) | LnROS_Naphthalene (ug/L)
1/21/2014 1.3 1 13 13 1.3
MW-1 0/4/2014 1 0 -1140.857718 0.01 8.92101E-05
12/19/2014 1 0 -949,9475746 0.01 0.000533586
3/5/2015 22 1 22 22 22
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 -557.4616596 0.01 0.021078874
1/21/2014 398 1 398 398 308
MW-3 9/4/2014 200 1 200 200 200
12/19/2014 995 1 995 : 955 995
3/5/2015 83.5 1 83.5 83.5 83.5
1/21/2014 1.02 1 1.02 1.02 1.02
MW 9/4/2014 1 ] -486.6586196 0.01 0.040514388
12/19/2014 35.9 1 35.9 35.9 35.9
3/5/2015 10.7 1 10.7 10.7 10.7
8/14/2014 1 a -420.0258799 0.01 0.076372994
s 9/4/2014 1 0 -356.1661673 0.01 0.138906582
12/19/2014 12 1 1.2 12 1.2
3/5/2015 1 0 -294,0109093 0.01 0.248640612
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Former Top's Diner Property
Johnstown, Pennsylvania

Well ID Sample Date Toluene {(ug/L) | d_Toluene (ug/L) | NROS Toluene (ug/L) | GROS_Toluene (ug/L) | LnROS_Toluene (ug/L)
1/21/2014 1.29 1 1.29 1.29 1.29
i1 5/4/2014 1 0 -300.0443372 0.01 0.000435427
12/19/2014 i 0 -251.6421792 0.01 0.001851705
3/5/2015 1 0 -219.1515687 0.01 0.004892897
1/21/2014 1 0 -193.4568043 0.01 0.010551022
W2 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 -133.50881 0.01 0.062620312
12112014 157 1 157 157 157
MW-3 9/4/2014 775 1 77.5 773 77.5
12/19/2014 140 1 140 140 140
3/5/2015 25.2 1 252 252 25.2
112172014 1 0 -116.9157097 0.01 0.104093797
MW 9/4/2014 1.37 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 53 5.3
8/14/2014 1 0 -100.6071394 0.01 0.16952887
. 9/42014 1 0 -84.70836766 0.01 0.272734415
12/19/2014 1 0 -68.98803826 0.01 0.436433998
3/5/2015 1 0 5323239581 | 0.01 0.699126654
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On-Site Groundwater GOF

Former Top's Diner Property
Johnstown City, Pennsylvania

Goodness-of-Fit Test Statistics for Data Sets with Non-Detects

User Selected Optlons
Date/Time of Computation |7/9/2015 8:22:52 AM
From File |WorkSheet.xis
Full Precision |OFF
Confidence Coefficient |0.95
1,24-TMB {ug/L)
Num Obs | Num Miss | Num Vaiid ; Detects NDs % NDs
Raw Statistics| 20 0 20 1 9 45.00%
Number ; Minimum | Maximum Mean Median SD
Stalistics (Non-Detects Only) 9 1 1 1 1 0
Statistics (Dstects Only)| 11 2.82 2220 a1 445 658.9
Statistics (All: NDs treated as DL value}) 20 1 2220 177 3.725 505.2
Statistics (All: NDs treated as DL/2 value)) 20 0.5 2220 176.8 3.725 505.3
Statistics (Normal ROS Imputed Data)] 20 -2023 2220 -351 3.725 950.6
Statistics (Gamma 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 | Thetahat | LogMean | LogStdv | Log CV
Statistics {Detects Only} 0.359 0.322 894.2 3.906 2.169 0.555
Statistics (NDs = DL) 0.237 0.234 7479 2.148 254 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 - - -
Siatistics (Lognormal ROS Esfimates) | - - - 1757 | 3711 | 3208 ;
I
Nomal GOF Test Results
No NDs | NDs= DL |NDs= DL2ZNormal ROS
Correlation Coefficient R|  0.727 0.612 0613 0.613
Test value | Crit. (0.05) Conclusion with Alpha{0.05)
Shapiro-Wilk (Detects Only)|  0.554 0.85 |Data Not Normal
Lilliefors (Detects Only)|  0.326 0.267 |Data Not Normal
Shapiro-Wilk {NDs = DL) 0.402 0.805 |Data Not Nomal
Lilliefors (NDs=DL)|  0.387 0.198 |Data Not Normal
Shapiro-Wilk (NDs = DL/2)| 0.402 0.805 |Data Not Normal
Lilliefors (NDs =DL/2)|  0.387 0.198 | Data Not Normal
Shapiro-Wilk (Normal ROS Estimates)] 0.929 0.905 |[Data Appear Normal
Liliefors (Normal ROS Estimates) 0.195 0.198 |Data Appear Normat

Gamma GOF Test Results




On-Site Groundwater GOF
Former Top's Diner Property
Johnstown City, Pennsylvania

‘No NDs | NDs = DL {NDs = DL/2[zamma RO
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-Smimov (Detects Only)|  0.205 0.274 |Detected Data Appear Gamma Distributed
Anderson-Darling {NDs = DL) 2.243 0.875
Kelmogerov-Smimov (NDs =DL)|  0.275 0.213 |Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.978 0.884 o
Kolmagaorov-Smimov (NDs = DL/2) 0.251 0.214 !Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.327 0.938
Koimogorov-Smirmov (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 Alpha(0.05)
Shapiro-Wilk (Detects Only) 0.5 0.85 Data Appear Lognormal
Lilliefors {Detects Only} A 0.178 0.267 |Data Appear Lognormal
Shapiro-Wilk {NDs = DL) 0.823 0.905 |Data Not Lognormal
Lilliefors (NDs = DL} 0.251 0.198 |Data Not Lognormal

Shapiro-Wilk (NDs = DL/2)| 0.838 0.905 {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 Lognomal

Lilliefors {Lognormal ROS Estimates)|  0.0657 0.198 |Data Appear Lognomal

Note: Substitution methods such as DL or DL/2 are not recommended.




On-Site Groundwater GOF
Former Top's Diner Property
Johnstown City, Pennsylvania

1,3,5-TMB (ug/L}

Num Obs | Num Miss | Num Valid | Detects NDs % NDs

Raw Statistics; 20 0 20 11 9 45.00%

Number | Minimum | Maximum Mean Median 8D

Statistics (Non-Detects Cnly) 9 1 1 1 1 0
Siatistics {Detects Only) 11 1.53 980 142.6 9.4 2552

Stalistles {All: NDs treated as DL value). 20 1 990 78.87 226 | 226
Statistics {All: NDs treated as DL/2 value), 20 0.5 980 78.65 2.26 2261
Statistics (Normal ROS Imputed Data)] 20 -506.4 980 -158.2 226 425.6
Statistics {Gamma ROS Imputed Data)] 20 0.01 950 7842 2.26 2262
Statistics {Lognomal ROS Imputed Data)l 20 0.00183 | 990 78.49 2.26 228.2

K hat K Star Theta hat | LogMean | Log Stdv | LogCV

Statistles (Detects Only) 0.347 0.313 411.2 3.018 2.135 0.707
Statistics {NDs = DL} 0.261 0.255 302.7 1.66 2.184 1.316
Stalistics (NDs = DL/2) 0.237 (.235 331.3 1.348 2.447 1.816
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 = DL/ZNormal ROS|
Correlation Cosfficient R|  0.726 0.609 0.61 0.611
Test value | Crit. (0.05) Condlusion 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 0.805 |Data Not Nonmal
Lilltefors (NDs = BL) 0.414 0.158 |Data Not Normal
Shapiro-Wilk (NDs = DL/2)|  0.399 0.905 |Data NotNormal
Lilliefors (NDs = DL/2)|  0.414 0.198 | Data Not Normal
Shapiro-Wilk {Normal ROS Estimates)|  0.928 0.905 |Data Appear Normal
Liliefors (Mormal ROS Estimates)]  0.196 0.198 |Data Appear Normal
Gamma GOF Test Results
No NDs | MDs=DL |NDs = DL/ZGamma ROH
Correlation Coefficient R|  0.973 0.943 0.949 0.97
Test value | Crit. (0.05) Conclusion with Alpha{0.05)
Anderson-Darling (Detects Only}|  0.918 0.811
Kolmogorov-Smimov (Detects Only)|  0.297 0.274 |Data Not Gamma Distributed
Anderson-Darling (NDs = DL} 2919 0.864




On-Site Groundwater GOF
Former Top's Diner Property
Johnstown City, Pennsylvania

Kalmogorov-Smirnov (NDs =DL)| 0.314 0.212 |Data Not Gamma Distributed
7 Anderson-Darting (NDs = DL/2)|  2.519 0.875
Kolmogorov-Smirnov (NDs = DL/2)|  0.29 0.213 |Data Not Gamma Distributed
Anderson-Darfing (Gamma ROS Estimates)| 1.52 0.83
Kolmogorov-Smirnov (Gamma ROS Est)]  0.258 0.218 |Data Not Gamma Distributed

Lognormal GOF Test Results

No NDs | NDs=DL |NDs=DL/2| Log ROS
Correlation Coefficient R|  0.955 0.886 0.909 0.995
Test value | Crit. (0.05) Cenclusion with Alpha(0.05)
Shapirc-Wilk (Detects Only}|  0.901 0.85 |Data Appear Lognommal
Liliefors (Detects Only};  0.215 0.267 |Data Appear Lognormal
Shapiro-Wiik (NDs = DL} 0.778 0.905 |Data Not Lognormal
Lilliefors (NDs = DL) 0.226 0.198 |Data Not Lognomal
Shapiro-Wilk {NDs.= DL/2)|  0.815 0.805 |Data Not Lognormal
Lilliefors (NDs = DL/2)|  0.248 0.198 |Data Not Lognormal
Shapiro-Wilk {Loghormal ROS Estimates) 0.983 0.805 |Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates)| 0.082f 0.188 |Data Appear Lognormal

Nete: Substitution methods such as DL or DL/2 are not recommended.




On-Site Groundwater GOF
Former Top's Diner Property
Johnstown City, Pennsylvania

Benzene (ug/l)

Num Cbs | Num Miss | Num Valld | 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)| 9 237 418 1386 | 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 valug)| 20 0.5 418 62.65 0.5 126.9
Statistics (Normal ROS Imputed Data)| 20 -677.5 418 -130.8 -146.6 2989
Statistics (Gamma ROS Imputed Data)] 20 0.01 418 62.38 0.1 127
Statistics {Lognomal ROS Imputed Data)| 20 0.00401 | 418 62.68 1.794 126.9
K hat K8tar | Thetahat | Log Mean | Log Stdv | LogCV
Statistics (Detects Only) | 0.565 0.451 | 2454 3.828 1.884 0.492
Statistics (NDs=DL) | 0.287 0.277 | 2192 1.723 2305 | 1.338
Statistics (NDs = DL£2) 0.253 0.249 247.2 1.341 2.611 1.947
Statistics (Gamma ROS Estimates) 0.155 0.165 403.1 -- - -
Statistics (Lognarmal ROS Estimates) - - - 0.742 3.429 462
Normmal GOF Test Results
NoNDs | NDs= DL [NDs = DL2Normal ROS
Correlation 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 0.828 |Data Not Normal
Lilliefors (Detects Cnly) 0.282 0.295 |Data Appear Normal
Shapiro-Wilk (NDs = DL) 0.559 0.805 |Data Not Normal
Liliefors (NDs=DL})| 0.373 0.198 iPata Not Normali
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)| 0.879 0.905 |Data Appear Normal
Lillisfors (Normal ROS Estimates) 0.122 0.198 |Data Appear Normal
Gamma GOF Test Resulls
NoNDs | NDs=DL [NDs = DL/2famma ROS
Correlation Coefficient R|  0.925 0.952 0.951 0.935
Test value | Crit. (0.05) Cencluslon with Alpha{0.05)
Anderson-Darling (Detects Only),  0.377 0.766
Kolmogorov-Smirnov (Detects Only})|  0.196 0.293 |Detected Data Appear Gamma Distributed
Anderson-Darling (NDs = DL}|  2.624 0.851




On-Site Groundwater GOF
Former Top's Diner Property
Johnstown City, Pennsylvania

Kolmogorav-Smirnov (NDs = DL} 0.314 0.211 |Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 2414 0.867

Kolmogorov-Smirnev (NDs = DL/2) 0.321 0.212 |Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates)]  2.015 0.935

Kolmogorov-Smimov (Gamma ROS Est.) 0.342 0.218 !Data Not Gamma Distributed

Lognormal GOF Test Results

NoNPs | NDs=DL |NDs=DUZ Log ROS
Correlation Coefficient R|  0.972 0.872 0.879 0.99
Test value | Crit. {0.05) Condclusion with Afpha(0.05)
Shapiro-Witk (Detects Only) 0.923 0.8298 |Data Appear Lognormal
Lilliefors (Detects Only) 0.174 0.285 |Data Appear Lognormal
Shapiro-Wilk (NDs = DL) 0.742 0.905 |Data Not Lognormal
Lilliefors (NDs = DL} 0.323 0.198 |Data Not Lognormal
Shapiro-Wilk {NDs = DL/2) 0.754 0.905 |(Data Not Lognormal
Lilliefors (NDs = DL/2) 0.332 0.198 |Data Not Lognormatl
Shapira-Wilk {Lognormal ROS Estimates) 0.967 0.805 | Data Appear Lognormal
Lilliefors {Lognommal ROS Estimates)|  0.0987 0.198 |Data Appear Lognormal

Note: Substitution methads such as DL or DL/2 are not recommended.




On-Site Groundwater GOF

Former Top's Diner Property
Johnstown City, Pennsylvania

Ethylbenzene (ugil)
Num Obs | Num Miss | Num Valid | Detects NDs % NDs
Raw Statistics| 20 o 20 11 9 45.00%
Number | Minimum | Maximum Mean Median SD
Statistics {(Non-Detects Only) g 1 1 1 1 0
Statistics {Detects Only}| 11 375 1480 424.2 89 547
Statistics (All: NDs treated as DL valua); 20 1 1480 233.7 4,35 451.8
Statistles (All: NDs treated as DL/2 value)] 20 0.5 1480 2335 4.35 451.9
Statistics {Normal ROS Imputed Data)| 20 -1900 1480 -242.3 435 906.4
Statlstics (Gamma ROS Imputed Data)| 20 0.01 1480 233.3 4.35 452.1
Siatistics (Lognormal ROS Imputed Data)] 20 0.0042 1480 2335 4.35 451.9
K hat KStar | Thetahat | LogMean | Log Stdv | Log CV
Statistics (Detects Only) 0.405 0.355 | 1047 4.428 2.341 0.529
Statistics (NDs = DL) 0.237 0.235 585.1 '2.436 2.827 1.161
Statistics (NDs = DL/2) 0.218 0.219 1071 2.124 i 3417 1468
Statistics (Gamma ROS Estimates) 0.151 0.162 | 1546 - | - -
Statistics (Lognormmal ROS Estimates) - = - 1.59 3.864 2.43
Normal GOF Test Resuits
No NDs | 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}
Shapiro-Wilk (Detects Only)|  0.783 0.85 |Data Not Normal
Lilliefors (Detects Only) 0.275 0.267 {Data Not Narmal
Shapiro-Wilk (NDs = DL) 0.583 0.905 |Data Not Normal
Lililefors (NDs=DL}| 0.378 0.198 |Data Not Normal
Shapiro-Wilk (NDs = DL/2) 0.594 0.905 |Data Not Normal
Lilliefors {NDs = DL/2) 0.378 0.198 |Data Not Normal
Shapiro-Wilk (Normal ROS Estimates)| 0.977 0.905 |Data Appear Norrnal
Lilliefors (Normal ROS Estimates)| 0,157 0.198 |Data Appear Normal
Gamma GOF Test Results
- ] NoNDs | NDs=DL |NDs = DL/2Famma ROJ
Correlation Coefficient R 0.937 0.958 0.955 0.938
Test value | Crit. (0.05) Conclusion with Alpha{0.05)
Anderson-Darling (Detects Only) 0.531 0.8
Kalmogorov-Smirnov (Detects Only) 0.209 0.272 |Detected Data Appear Gamma Distributed
Anderson-Darling (NDs=DL})| 2.091 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)f  1.875 0.884
Kolmogorov-Smirnov (NDs = DL/2)|  0.244 0.214 |Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.379 0.938 .
Kolmogorov-Smimov {Gamma ROS Est.)|  0.273 0.218 |Data Not Gamma Distributed

Lognormal GOF Test Results

NoMDs | NDs=DL [NDs=Di/2| Log ROS
Correlation Coefficient R|  0.957 0.804 0912 0.987
Test value | Crit. (0.05) Conclusion with Alpha{0.05)
Shapiro-Wilk {Detects Only) 0.886 0.85 Data Appear Lognormal
Lilliefors (Detects Only)|  0.177 0.267 |Data Appear Lognormal
Shapiro-Wilk (NDs = DL) 0.796 0.805 |Data Not Lognormal
Lilliefors (NDs = DL}, 0.256 0.198 |Data Not Lognormal
Shapiro-Wilk (NDs = DL/2)| 0.8 0.905 |Data Not Lognonmal
Lifliefors (NDs = DLf2)|  0.267 0.198 |Data Not Lognomal
Shapire-Wilk {Lognormal ROS Estimates) 0.96 0.205 [Data Appear Lognormal
Lilliefors {Lognormal ROS Estimates)| 0.113 0.198 |Data Appear Lognomnal

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 (ugfl)
Num Obs | Num Miss | Num Valid | Detects NDs % NDs
Raw Statistics| 20 0 20 10 i0 50.00%
Number | Minimum | Maximum Mean Median 8D
Statistics {Non-Detects Cnly)] 10 2 2 2 2 o
Slatistics (Detects Only)] 10 3.56 2450 4479 309 780.8
Statistics {All: NDs treated as DL value)) 20 2 2450 225 278 | 5839
Statistics (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 2341 2301 | 5843
K hat K Star Theta hat | Log Mean | Log Stdv | Log CV
Statistics (Detects Only) 0.337 0.302 | 1330 4.095 2.415 0.591
Statistics (NDs = DL) 0.237 0.235 948.9 2.384 2412 1.007
Statistics {NDs = DL/2) 0.216 0.217 1039 2.048 2.68 1.309
Statistics (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 ROS
Correlation Coefficient R|  0.799 0.654 0.655 0.655
Test value | Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilk {Detects Only)| 0.654 0.842 |Data Not Normal
Lilliefors {Detects Only):  0.301 0.28  |Data Not Normal
Shapiro-Wilk {NDs = DL) 0.452 0.505 |Data Not Normal
Lilliefors (NDs=DL)i  0.426 0.198 |Data Not Normal
Shapiro-Wilk (NDs = DL/2)f  0.452 0.805 |Data Not Normat
Liliefors (NDs = DL{2}{  0.426 €.198 | Data Not Normal
Shapiro-Wilk (Normal ROS Estimates) 0.566 0.905 |Data Appeaar Normal
Lillefors (Normal ROS Estimates) 0.175 0.198 |Data Appear Normal
Gamma GOF Test Results
No NDs | NDs = DL |NDs = DL/2Gamma RO
Correlation Coefficient R|  0.991 0.974 0.977 0.98
Test value | Crit {0.05) Canclusion with Alpha{0.05)
Anderson-Darling (Detects Only)  0.621 0.807
Kolmogorov-Smimov (Detects Only)|  0.266 0.287 |Detected Data Appear Gamma Distributed
Andersor-Daring {NDs =DL)| 3.104 0.875




On-Site Groundwater GOF
Former Top's Diner Property
Johnstown City, Pennsylvania

Kolmogorov-Smimov (NBs = DL)|  0.33 0.213 |Data Not Gamma Disiributed
Anderson-Darling (NDs = DL/2)|  2.748 0.885

Kelmogorov-Smirnev (NDs = DL/2)|  0.302 0.214 !Data Not Gamma Distributed
Anderson-Darling {(Gamma ROS Estimates) 1.754 0.951

Kolmagorov-Smimov (Gamma ROS Est.) 0.205 €.218 |Data Not Gamma Distributed

Lognomnal GOF Test Resuits

No NDs | NDs=DL {NDs=DL/2| log ROS
Comelation Coefficient R|  0.961 0.864 0.886 0.994
Test value | Crit. (0.05) Conclusion 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 0.805 |(Data Not Lognomal
Lilliefers (NDs=DL)| 0.271 0.198 |Data Not Lognormal
Shapiro-Wilk (NDs = DL/2)| 0.772 0.905 |Data Not Lognormal
Lilliefors {NDs = DL/2} 0278 ! 0.198 |Data NotLognormal
Shapiro-Wilk {Lognormal ROS Estimates)|  0.978 0.905 |Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates)| 0.0762 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

Cumene (ug/L)
Num Obs | Num Miss | Num Valid | Detects NDs % NDs
Raw Statistics| 20 0 20 7 13 65.00%
Number | Minimum | Maximum Mean Median SD
Statistics (Non-Detects Only)| 13 1 25 2.846 1 6.656
Statistics {Detects Only) 7 1.11 217 60.88 56 74.92
Statistics (All: NDs treated as DL valug)| 20 1 217 2316 1 51.06
Statistics (All: NDs treated as DL/2 valug)| 20 0.5 217 22,23 0.5 51.25
Statistics (Normal ROS Imputed Data)) 20 -331.4 217 -86.16 ‘{ -100.1 135.4
Statistics (Gamma ROS Imputed Data)) 20 0.01 217 2131 | 0.01 51.57
Statistics (Lognormal ROS Imputed Data)| 20 0.00125 | 217 21.49 0.419 51.5
K hat K Star Theta hat | Log Mean | Log Stdv Log CV
Siatistics (Detects Only) 0.629 0.455 96.8 3.133 1.842 0.588
Statistics (NDs = DL) 0.356 0.338 65.08 1.258 1.889 1.502
Statistics (NDs = DL/2) 0.3 0.289 73.99 0.807 2,155 2867
Statistics {(Gamma ROS Estimates) 0.154 0.165 138 - - -
Statistics {Lognormal RCS Estimates) - - - -0.547 3.385 -6.182
Neormal GOF Test Resulis
No NDs | NDs=DL |[NDs = Duz\tNormal ROY
Comrelation CoefficientR|  0.875 0.695 0687 . 0.679
|
Test value | Crit. {0.05) Conclusion with Alpha(0.05)
Shapiro-Wilk (Detects Only) 0.779 0.803 |Data Not Normal
Lilliefors (Detects Oniy)|  0.309 0.335 |Data Appear Normal
Shapiro-Wiilk (NDs = DL)| 0.506 0.505 {Data Not Normal
Lilllefors (NDs =DL)| 0.341 0.198 |Data Not Normal
Shapiro-Wilk (NDs = DL/2}|  0.495 0.905 |Data Net Normal
Lilliefors (NDs =DL/2)|  0.375 0.198 (Data Net Normal
Shapire-Wilk (Normal ROS Estimates)|  0.988 0.905 |Data Appear Normal
Lilliefors (Normal ROS Estimates)| 0.0903 €.198 |Data Appear Normal
Gamma GOF Test Results
No NDs | NDs = DL |NDs = DL/2[Famma ROY
Correlation Coefficient R|  0.974 0.965 0.968 0.933
Test value | Crit. (0.05) Conclusion with Alpha{0.05)
Anderson-Darling (Detects Only)| 0.285 0.744
Kolmaogorev-Smimov {Detects Only) 0.213 0.325 |Detected Data Appear Gamma Distributed
Anderson-Darling (NDs =D},  3.054 0.833




Cn-Site Groundwater GOF
Former Top's Diner Property
Johnstown City, Pennsylvania

Kolmogorov-Smirnov (NDs = DL) 0.387 0.209 |Data Not Gamma Bistributed
Anderson-Darling (NDs = DL/2)|  2.878 0.845

Keolmogorov-Smimov (NDs = DL/2)|  0.352 0.21 Data Not Gamma Distributed
Andersor-Darling (Gamma ROS Estimates)|  2.958 0.835

Kolmogorov-Smimov (Gamma ROS Est.)| 0404 0.218 |Data Not Gamma Distributed

Lognamnal GOF Test Results

No NDs | NDs=DL [NDs =DL/2| 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) 0.93 0.803 |Data Appear Lognormal
Lilliefors (Detects Only)l  0.257 0.335 |Data Appear Lognormal
Shapire-Wilk (NDs = DL) 0.693 0.805 |Data Not Lognormal
Lilliefors (NDs = DL);  0.379 0.198 |Data Not Lognormal r
Shapiro-Wilk (NDs = DL/2)| 0,715 0.905 |Data Not Lognormal i
Liliefors (NDs=DL/2)|  0.357 0.198 |Data Not Lognormal
Shapiro-Wilk (Lognormal ROS Estimates)|  0.971 0.905 [Data Appear Lognarmal
Lilliefors (Lognormal ROS Estimates) 0.112 0.198 |Data Appear Lognomal

Note: Substitution matheds 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! Detects NDs % NDs
Raw Statistics] 20 0 20 10 10 50.00%
Number | Minimum | Maximum Mean Median SD
Statistics (Non-Detects Cnly)| 10 1 1 1 i o
Statistics (Detects Cnly)[ 10 1.02 885 172.9 233 315.9
Statistics (All: NDs treated as DL value)l 20 1 995 86.94 1.01 2346
Statistics (All: NDs treated as DPLJ/2 value)| 20 0.5 998 86.69 0.76 234.7
Statistics (Normal ROS Imputed Data)] 20 -1141 886 -232.7 -148.5 505.4
Statistics (Gamma ROS Imputed Data)y 20 0.01 995 86.45 0.515 234 8
Statistics (Lognormal ROS Imputed Data)| 20 ‘|8.9210E-5 | 985 86.47 0.634 234.8
K hat KStar | Thetahat | Log Mean | Log Sidv | LogCV
Statistics (Detects Only) 0.315 0.287 548.7 2.982 2.612 0.876
Statistics (NDs = DL) 0.24 0.238 361.8 1.491 2.36 1.583
Statistics {NDs = DL/2} 0.218 0.218 3964 | 1144 2.605 2.276
Statistics (Gamma ROS Estimates) |  0.146 0158 | 5908 | — — -
Statistics {Lognormal ROS Estimates) - - - | -0.817 4.636 -5.674
Normal GOF Test Results
NoNDs | NDs=DL |NDs= DL/2Normal ROS
Correlation Coefficient R 0.785 0.64 G.64 0.641
Test value | Crit, (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilk (Detects Only)|  0.634 0.842 |Data Not Normal
Lillefors (Detects Only)|  0.311 0.23 Data Not Normal
Shaplro-Wilk (NDs = DL) 0.434 0.905 (Data Not Normal
Lilliefors {(NDs =DL}| 0.386 0.198 |Data Not Normal
Shapiro-Witk (NDs = DL/2))  0.435 0.805 |Data Not Normal
Liliefors (NDs = DL/2)|  0.386 0.188 |Data Not Normal
Shapiro-Wilk (Normal ROS Estimates) 0.963 0.905 |Data Appear Normal
Lilliefors (Mormal ROS Estimates)’ 0.178 0.198 |Data Appear Normal
Gamma GOF Test Results
No NDs | NDs= DL |NDs = DL/2[Gamma ROY
Correlation Coefficient R{  0.998 0.971 0.976 0.991
Test value | Crit. (0.05) Canclusion with Alpha{0.05)
Anderson-Darling {Defects Only)]  0.486 0.811
Kolmegorov-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-Smirnoy (NDs = DL) 0.377 0.213 |Data Nat Gamma Distributed
Anderson-Darling (NDs = DL/2)|  3.013 0.884

Kolmogorov-Smimov {NDs = DL/2)|  0.349 0.214 |Data Not Gamma Distributed
Anderson-Darling {Gamma ROS Estimates} 1.894 0.942

Kolmogorov-Smirmov (Gamma ROS Est.)|  0.286 0.219 |Data Not Gamra Distributed

Lognormal GOF Test Resuits

No NDs | NDs=DL |NDs=DU2| Log ROS

Correlation Coefficient 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
Lliliefors {Detects Only) 0.199 0.28 Data Appear Lognormal

Shapiro-Wilk (NDs = DL},  0.682 0.805 |Data Not Lognormat

Lilllefors (NDs = DL) 0.34¢ 0.188 |Data Not Lognormal

Shapiro-Wilk {(NDs = DL/2) 0.736 0.905 |Data Not Lognormal

Lillifors (NDs = DL/2} 0.283 0,198 |Data Not Lognomal

Shapire-Wilk {Lognormal ROS Estimates) 0.977 0.905 |Data Appear Lognommal

Lilliefors {Lognormal ROS Estimates))  0.0786 0.198 |Data Appear Lognormal

Nota: Substitution metheds such as DL or DL/2 are not recommended.




On-Site Groundwater GOF
Former Top's Diner Property
Johnstown City, Pennsylvania

Taoluene (ug/L}
i 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-Betects Only)| 12 1 1 1 1 0
Statistics (Detects Only)| 8 1.29 157 52.81 20 64.18
Statistics (All: NDs treated as DL value)| 20 1 157 21.72 1 46.86
Statistics (All: NDs treated as DL/2 value)| 20 0.5 157 21.42 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 47.13
Statistics {Lognomnal ROS Imputed Data)l 20 4.3543E-4 | 157 21.21 0.355 471
K hat KStar | Theta hat | Log Mean | Log Stdv | LogCV
Statistics (Detects Only) 0.544 0423 97.12 2.813 1.935 0.688
Statistics {NDs = DL) 0.345 0.327 62.95 1.125 1.838 1.633
Statistics (NDs = DL/2} 0.204 0.283 72.92 0.709 2.118 2.985
Statistics (Gamma ROS Estimates) 0.162 0171 130.4 - - -~
Statistics (Lognormal ROS Estimates) - - - -0.895 3.746 -4.186
Normal GOF Test Results
No NDs | NDs = DL |NDs = DL/2Normal ROY
Correlation Coefficient R 0.902 0.709 0.711 0.713
Test value | Crit. (0.05) Concluslon with Alpha(0.05)
Shapiro-Wilk (Detects Only) 0.794 0.818 |Data Not Normal
Lillefors {Detects Only)|  0.291 0.313 |Data Appear Normal
Shapiro-Wilk (NDs = DL}  0.512 0.905 |Data Not Normal
Liliefors (NDs = DL)|  0.387 0.198 |Data Not Normal
Shapiro-Wilk (NDs = DU/2)] 0.515 0.905 (Data Not Normal
Lilliefors (NDs = DLf2)|  0.384 0.198 |Data Not Nofmal
Shapiro-Wilk (Normal ROS Estimates)] 0,982 0.905 |Data Appear Normal
Lillisfors (Normal ROS Estimates)) 0.119 0.198 |Data Appear Normal
Gamma GOF Tast Results
NoNDs | NDs=DL |NDs = DL/2Gamma RO
Correlation Coefficlent R|  0.929 0.95 0.954 0.95
Test value | Crit. {0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only}|  0.347 0.769
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-Smirnov (NDs = DL)|  0.402 0.209 |Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 3.228 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-Smirnov (Gamma ROS Est.)|  0.368 0.218 |Data Not Gamma Distributed

Lognomial GOF Test Results

No NDs | NDs=DL NDs=DL/2| Log ROS
Correlation Coefficient R 0.966 0.316 0.841 0.982
Test value | Crit. (0.05) Conclusion with Alpha(0.05)
Shapirc-Wilk {Detects Oniy) 0.904 0.878 |Data Appear Lognormal
Lilliefors (Detects Only)|  0.161 0.313 |Data Appear Lognormal
Shapiro-Wilk (NDs=DL)| 0.657 0.905 |Data Not Lognormal
Lillefors (NDs=DL)| 0.37 0.198 |Data Not Lognormal
Shapiro-Wilk (NDs = DL/2) 0.695 0.905 |Data Not Lognormal
Lilliefors (NDs = DU/2)(  0.346 0.198 |Data Not Lognormal
Shaplro-Wilk (Lognormal ROS Estimates) 0.972 0.905 |Data Appear Lognormal
Lilliefors {Lognomal ROS Estimates)|  0.081 0.198 |Data Appear Lognormal

Note: Substitution methads such as DL or DL{2 are not recommendad.




On-Site Groundwater UCLs
Former Top's Diner Property

Johnstown City, Pennsylvanai
UCL Statistics for Data Sets with Non-Delects
User Selected Optlons
Date/Tirme of Computation  |7/9/2015 8:23:48 AM
From Fite |WorkSheet.xs
Full Precision |OFF
Confidence Coefficient |95%
Number of Bootstrap Operations 2000
1.24-TMB (ugh )
General Statistics
Total Number of Observations | 20 Number of Distinct Cbservations| 12
Number of Detects| 11 Number of Non-Detects 9
Nomber of Distinct Detects| 11 Number of Distinct Non-Detacts 1
Minirmum Detact 2.82 Minimum Non-Detect 1
Maximum Detect, 2220 . Maximum Mon-Detact| 1
Variance Detects |434205 Percent Non-Detects| 45%
Mean Defects] 321 SD Detects| 658.9
Median Detects| 44.5 CV Detects|  2.053
Skewness Detects 285 Kurlosis Detacts 8.541
Mean of Logged Detects 3.906 8D of Logged Detecls 2.169
Normal GOF Test on Detects Only
Shaplro Wilk Test Statistic;  0.654 Shapiro Wilkk GOF Test
5% Shapira Wik Critical Value 0.85 Detected Data Not Normai at 5% Significance Level
Lilllefors Test Statistic|  0.328 Lilliefors GOF Test
5% Lllefors Critical Value 0.267 Detected Data Not Narmal at 5% Significance Level
Detected Data Not Normal at 5% Significancs Level
Kaplan-Meler (KM) Statlstics uslng Normal Critical Vaiues and other Nonparametric UGLs
Mean| 177 Standard Error of Mean| 1155
SD| 4924 95% KM (BCAJUGL| 4075
95% KM () UCL| 376.7 95% KM [Percentile Bootstrap) UCL| 290.8
95% KM (z) UCL| 366.9 85% KM Bootstrept UCL| 8357
50% KM Chebyshev UCL| 523.4 95% KM Chebyshev UCL| 680.3
97.5% KM Chebyshev UCL| B98.1 99% KM Chebyshey UCL| 1326
Gemma GOF Tasts on Detected Observations Only
A-D Test Statistic|  0.605 Anderzon-Darling GOF Test
5% A-D Crifical Value 0.809 Detected data appear Gamma Distributed at 5% Significance Level
K-8 Test Statistic|  0.205 Kolmogrov-Smimoff GOF
5% K-8 Critical Value 0.274 Detected data appear Gamma Distributed at 5% Significance Leval
Detectad date appear Gamma Distributed at 5% Slgnificance Level
Gamma Statlstics on Detected Data Only
k hat (MLE) 0.359 k star {bias corecteqd MLE) 0.322
Theta hat (MLE)| 894.2 Theta star (bias comected MLE}| 997.9
nu hat {(MLE}|  7.897 nu star (blas camectad) 7.077
MLE Mean {bias comected)| 321 MLE Sd (bias comecied)| 566
Gamma Kaplan-Meier (KM) Statlstics -
khat {KM)[ 0.129 nu hat (KM}| 5,169
Approximate Chi Square Value {5.17, d) 1.231 Adjusted Ch| Square Value (8,17, B} 1.088
85% Gamma Approximate KM-UCL {use when n>=50}| 743.2 95% Gamma Adjusted KM-UCL {use when n<50)| 841
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On-Site Groundwater UCLs
Former Top's Diner Property

Johmstown City, Pennsylvanai

Gamma ROS Statlstics using Imputed Non-Detecta

GROS may not be used when data set has > 50% NDs with many tiad observations at multiple DLs

GROS may not be used when kstar of detected data is small such as <0.1

For such sitvations, GROS method tends to yield Inflated values of UCLs and BTVs

For gamma distribuled detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum| 0.01 Mean| 176.6
Maximum| 2220 Median 1725
SD| 505.3 Cv| 2,862
k hat (MLE)|  0.151 k star (bies corrected MLE);  0.161
Theta hat (MLE)| 1172 Theta star {bias corrected MLE) | 1094
nu hat {(MLE}| 6.027 nu star (bias commected) 6.456
MLE Mean (bias comected)| 176.6 MLE Sd (bias corrected); 439.5
Adjusted Lavel of Significance (8)| 0.038
Approximate Chi Square Value (6.48, a) 1.877 Adjustad Chl Square Value (6.46, B} 1.689
956% Gamma Approximate UCL {use when n>=50)| 607.2 95% Gamma Adjusted UCL {use when n<50)| 674.8
Lognormal GOF Test an Detacled Observations Only
Shapiro Wik Test Statlstic| 0.95 Shapiro Wilk GOF Test
5% Shaplro Wilk Critical Value 0.85 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Tast Statistic| 0.178 Liliefars GOF Test
5% Lilliefors Critical Value 0.267 Detected Data appear Lognommal at 5% Significance Level

Detacted Data appesar Lognormal al 5% Significance Level

Lognormal ROS Statistice Using Imptted Mon-Detects

Mean in Orlglnal Scala| 176.7 Mean In Lag Scale 1.157

S0 in Criginal Scale| 505.3 SD in Log Scale 711
95% t UCL (assumes normallty of ROS data)| 372.1 95% Percentile Bootstrap UCL| 330.7
85% BCA Bootstrap UCL | 507.9 95% Bootstrapt UCL! 9385

95% H-UCL {Log ROS)| 1692128

UCLs uslng Lognonmal Disidbution and KM Estlmates when Detected data are Lognomally Distributed

KM Mean (logged)]  2.148 95% H-UCL (KM -Log)| 3474

KM 8D (logged); 2478 95% Critical H Value (KM-Log)| 5.178

KM Standard Error of Mean {logged) 0.5681

DL/2 Statistics
DL/2 Normal DLf2 Log-Transformed
Mean in Original Scale| 176.8 Mean in Log Scale 1.836
50 In Original Scale| 505.3 8D in Log Scale]  2.826
95% t UCL {Assumes normality)| 372.1 95% R-Stat UCL ) 14947

DL2 Is not a recommended methed, provided for comparlsans and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distribited a1 5% Slgnificance Level

Suggested UCL 1o Use

95% KM (BCA) UCLl 4075 95% GROS Adjusted Gamma UCL| 674.8

95% Adjusted Gamma KM-UCLI 841
L

Note: Suggestions regarding the selection of a 95% UCL are provided 1o 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, Maichle, and Lee (2006).

Hewaver, simulations results will not cover all Real Wortd data sets; for addltional insight the user may want to consult a statistician.
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On-Site Groundwater UCLs

Farmer Top's Diner Property

Johnstown City, Pennsylvanai
1,3,5-TMB {ug/L}
General Statistics
Tatal Number of Observations| 20 Number of Distinct Observations| 12
Number of Detects| 11 Number of Non-Detects| @
Number of Distinct Detects| 11 Number of Distinct Non-Detects
Minimum Detect| 153 MEnlmurm Non-Detect| 1
Maximum Detact| 980 Maximum Non-Detect] 1
Varlance Detects | 87161 Percent Non-Delscts{ 45%
Mean Defecls| 1426 8D Detects| 295.2
Median Datacts| 9.4 CV Detects|  2.071
Skewness Detects 2811 Kurtosis Detecls 8.342
Mean of Logged Detects 3.018 SD of Logged Detecis 2,135
Noermal GOF Test on Delects Ondy
Shapliro Wilk Test Statistic 0.551 Shaplro Wilk GOF Test
5% Shapiro Wilk Critical Valua 0.85 Datected Data Not Nermal at 5% Significance Level
Lilliafors Test Statistlc 0.328 ’ Lillisfors GOF Test
5% Lllefars Critical Value 0.267 Detected Data Nct Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level
Kaplan-Meler (KM) Statiztics using Normal Critical Values and other Nonparametric UCLs
Mean| 78.87 Standard Error of Mean| 51.87
SD| 2203 95% KM (BCA)UCL| 1734
96% KM [ UCL] 168.2 95% KM (Percentlle Boststrap) UCL| 173.5
95% KM {z) UCL| 163.8 85% KM Bootstrapt UCL| 374.2
§0% KM Chebyshey UCL| 2338 85% KM Chebyshev UCL| 304.1
97.5% KM Chebyshev UCL| 4015 95% KM Chebyshev UCL{ 593
Gamma GOF Tests on Detacted Ohseryationa Only
A-D Test Statistic 0.818 Anderson-Darling GOF Test
5% A-D Critical Value 0.811 Detected Data Not Gamma Distributed at 5% Significance Level
K-5 Test Statlstic|  0.297 Kalmogrov-Smimotf GOF
5% K-S Critical Velue 0.274 Datected Data Not Gamma Distributed at 5% Slignificance Level
Detectsd Data Not Gamma Distributed at 5% Significance Level
(Gamma Statlstics on Detected Data Only
khat (MLE)|  0.347 k star (bias corected MLE)|  0.313
Theta hat (MLE)| 411.2 Theta star (bias corrected MLE)| 485.9
nu hat {MLE}; 7.628 nu star {bias comected)|  6.881
MLE Mean (bias comected)| 142.6 MLE 5d (bias corrected)| 254.9
Gamma Kaplan-Meiar (KM) Statistics
k hat (KM) 0.128 nu hat (KM)|  5.126
Approximate Chi Square Value (5.13, o) 121 Adjusted Chi Square Value (5.13, f) 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 multiple DLs
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On-Site Groundwater UCLs
Former Top's Diner Praperty
Johnstown City, Pennsylvanai

GRCS may not be used when kstar of detected data is smalk such as < 0.1

For such shuatlons, GROS methed 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

Minlmum| Q.01 Mean| 7342
Maximum| 980 Median| 2.26
SD| 226.2 CV| 2.884
khat (MLE)  0.15 k star (bias corrected MLE)|  0.169
Theta hat {MLE}, 491.6 Thela star {bias corrected MLE}| 464.3
nu hat (MLE}| 6.381 nu star {bias comrecled)| 6.757
MLE Mean (bias corrected}| 78.42 MLE 8d (bias corrected)| 190.8
Adjusted Levei of Significance (B)] 0.038
Approximate Chi Square Value (6.76, ) 2.038 Adjustad Chi Squa_ra Value (6.76, B) 1.84
95% Gamma Approximate UCL (use when n>=50)| 260 95% Garmma Adjusted UCL {use when n<50)| 286

Loghomal GOF Tast on Detected Observations Only

Shapiro Witk Test Statistic|  0.901 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Valee 0.85 Detected Data appear Lognormal at 5% Significance Level
Lillefors Test Statlstic| 0.215 Lillefore GOF Test
5% Lilliefors Critical Value|  0.267 Detected Data appear Lognommal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale| 78.49 Mean In Log Scale| 0.345

SD in Onginal Scale| 226.2 SD InLog Scale| 3616
95% tUCL {assumes normality of ROS dats)| 1659 95% Percentile Bootstrap UCL| 173.5
95% BCA Bootstrap UCL| 226.6 95% Booistrap t UCL| 372.4

95% H-UCL (Log ROS)[408671 !

UCLs using Lognormal Distribution and KM Estimates when Detected data are L.ognormally Distibuted

M Mean (logged)| ~ 1.66 95% H-UCL (KM -Log)| 4854

KM SD (logged)|  2.128 95% Criical H Value (KM-Log)|  4.54

KM Standard Error of Mean (logged)|  0.499

DLI2 Siatistics
D172 Normal DLJ/2 Log-Transformed
Mean in Original Scale| 7885 Mean in Log Scale 1.348
S} in Criginal Scale] 2281 SDinLog Scala| 2.447
85% 1 UCL {Assumes normality)| 166.1 95% H-Stat UCL| 1362

DL{2 Is not a recommended method, provided for comparisons and historical reasans

Nonparametric Distribution Fres UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggesied LCL to Use

99% KM (Chebyshev) UCL| 593

iNote: Suggestions regarding the selection ot a Y5% UCL are provided to heip 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, Malchie, and Las (2008).

Hewever, simulatlons results wil not cover ali Real World data sets; for additlonal Insight the user may want to consult 2 statisticlan.
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On-Site Groundwater UCLs
Former Top's Diner Property
Johnstown City, Pennsylvanai

[Benzene fug/L}
General Statistics
Total Number of Observations| 20 Number of Distinct Observations| 10
Number of Detecls 9 Number of Non-Detecis| 11
Number of Distinct Detects 9 Number of Distinct Non-Delecis 1
Minimum Detect| 2.37 Minimum Non-Detect 1
Maximum Detect; 418 Maximum Non-Detect| 1
Varlance Detects | 26438 Fercent Non-Detects| 55%
Mean Detects| 138.6 SO Detects| 162.6
Median Detects| 72 GV Detects 1173
Skewness Detects 0.88 Kurtosis Detects| -1.085
Mean of Logged Detects 3.828 SD of Lopged Detects 1.884
Normal GOF Tast on Detects Only
Shapiro Wilk Test Statlstie] 0801 Shapiro Wilk GOF Test
5% Shapiro Wilk Critlcal Value;  0.829 Dietected Data Not Normal at 5% Sfgnificance Level
 Llillefors Test Statistic|  0.282 Lilliefors GOF Test
5% Lilliefors Critical Vaiue| 0.285 Detacted Data appaar Normal at 5% Slgnificance Level
Detected Data appear Approximate Normal at 5% Significance Level )
Kaplan-Meier (KM} Statistics using Normal Critical Values and other Nonparametric UCLs
Mean| 62.93 Standard Error of Mean| 29.3
SD| 1235 95% KM (BCAjUCL| 110.2
95% KM () UCL| 113.6 95% KM (Percentlle Bootstrap) UCL| 111
95% KM (zj UCL| 1111 95% KM Bootstrap t UCL| 135.4
90% KM Chebyshev UCL| 1508 95% KM Chebyshev UCL| 180.6
97.6% KM Chebyshev UCL| 2459 : 9% KM Chebyshev UCL| 354.5
Gamma GOF Tasts on Detected Observations Only
A-D Test Statistic)  0.377 Anderzon-Darling GOF Test
5% A-D Critical Value| 0.766 Detected data appear Gamma Distrlbuted at 5% Significance Leval
K-S Test Statistic,  (.196 Kolmogrov-Smimoff GOF
5% K-8 Critlcal Valus 0.293 Detected data appear Gamma Distributed at 5% Slgnificance Level
Detected data sppear 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}| 2454 Theta star (bias corected MLE)| 307.5
nw hat (MLE)|  10.%7 nu star {bias correctad) 8.111
MLE Mean (bias corrected)| 138.6 MLE Sd (bias corected)| 206.5
Gamma Kaplan-Maler (KM) Statistics
k hat (KM)]  0.259 nu hat (KM)|  10.38
Approximate Chl Square Value {10.38, a) 418 Adjusted Chi Square Value {10.38, B) 3.873
95% Gamma Approximate KM-UCL (use when n>=60}| 156.3 95% Gamma Adjusted KM-UCL (use when n<60)| 168.6
{Hamma ROS Statistics using Imputed Non-Detscls
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 detected data is small such as < 0.1
For such situations, GROS method tends 1o 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 Mearif 62.38
Maximum| 418 . Medlan] 0.1
o so| 127 cv| 2036
k hat {(MLE}  0.155 k star {bias comected MLE) 0.165
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On-Site Groundwater UCLs

Farmer Top's Diner Property
Johnstown City, Pennsylvanai

Theta hat {MLE)| 403.1 Theta star (blas comected MLE) | 378.4
nu hat{MLE)| ©.19 nu star (bias comected) 6.595
MLE Mean (bias comected)| 62.38 MLE Sd {bias comected)| 153.6
Adjusted Lavel of Significance (B)| 0.038
Approximate Chi Square Value (6.60, o) 1.951 Adjusted Chl Square Value (8.60, ) 1.758
95% Gamma Approximate UCL {use when n>=60)| 210.9 85% Gamma Adjusted UCL (use when n<50)! 234

Lognomal GOF Test on Detected Observations Only

Shapiro Wilk Test Statlstic 0.923 Shapire Wik GOF Test
5% Shapiro Wilk Critlcal Value 0.829 Detected Data appear L.ognormal at 5% Significance Level
Lilliefors Test Statistic| 0.174 Lilliefors GOF Test
5% Lilliefors Critical Value 0.235 Detected Data appear Lognormat at 5% Significance Level

Detactad Data appsear Lognommal at 5% Signlficance Level

Lognormal ROS Statistics Using Imptied Non-Detacts

Mean in Original Scale| 62.68 Mean [n Log Scale 0.742
5D in Criginal Scale| 1289 SDn Log Scale 3429
95% tUCL {assumes normality of ROS data}| 111.7 95% Percentile Bootstrap UCL| 112
95% BCA Bootstrap UCL| 1215 95% Bootstrap tUCL| 138.1

95% H-UGL (Log ROS)|181643

UCLs using Lognormal Dishibution and KiA Estimatss whan Detacted data are Lognemnally Distributed

KM Mean (logged)]  1.723 5% H-UCL (KM -Log)| 809.3

KM SD (logged)| 2.248 98% Critical H Value (KM-Log}|  4.754

KM Standard Errer of Mean (logged) 0,533

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean In Original Scale| 62.65 Mean in Log Scale 1.341
SD in Qriginal Scalel 1269 8D InLog Scale| 2.611
95% tUCL {Assumes nomality}| 111.7 85% H-Stat UCL| 2996

DL{2 Is not a recommended method, provided for comparisons and historical reasons

Nenparametric Distribution Free UCL Statistlcs

Detacted Data appear Approximate Normal Distributad at 5% Significance Level

Suggested UCL 1o Use

95% KM () UCL] 1135 95% KM (Percentile Bootstrap) UCL] 111

Note: Suggestions regarding the selection of a 85% UCL are provided to help the user 1o Selecl the most appropriste 95% UCL.

Recammendations are based upon data slze, data distribution, and skewness.

These racommendations are based upon the rasults of the simulation studies summarized in Singh, Maichle, and Lea (2006).

However, simulations results will not cover all Real World data sets; for additlonal 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

Ethylbenzena (ug/L)
General Statistics
Total Number of Observations| 20 Number of Distinct Observations| 12
Number of Datects| 11 Nurmiber 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
Variance Detects | 205212 Percent Non-Detects| 45%
Mean Detects| 424.2 SD Detects| 547
Median Detects| 89 CV Detects 1.29
Skewnass Detects 1.066 Kurtosis Detects|  -0.367
Mean of Logged Detects 4,428 3D of Logged Detects 231
Nomal GOF Test on Detects Only
Shapiro Witk Test Statlstic|  0.789 Shapira Wik GOF Test
5% Shapire Wilk Critical Value 0.85 Detected Data Not Normal at 5% Significance Level
Lilliefors Tast Stafistic 0.275 Litiefors GOF Test
5% Lilliefors Critical Value 0.267 Detected Data Not Normal at 5% Significance Lavel
Detacted Data Not Homal at 5% Significance Level
Kaplan-Meler (KM) Statistics using Normai Critlcal Values and other Nonparametric UCLs
Mean| 233.7 Standard Ermor of Mean| 103.3
SD] 4404 95% KM (BCA) UCL| 4134
95% KM () UCL| 4123 5% KM (Percentlle Bootstrap) UCL| 405.5
5% KM {z} UCL! 403.6 95% KM Bootstrap t UCL| 517.8
90% KM Chebyshev UCL: 5436 95% KM Chebyshev UCL| 683.9
§7.5% KM Chebyshev UCL| 878.7 99% KM Chebyshev UCL| 1261
Gemma GOF Tests on Delacted Observations Only
A-D Test Statlstic 0.531 Anderson-Darling GOF Test
5% A-D Critical Value 0.8 Detected data appear Gamma Distributed at 5% Significance Level
K-8 Test Statistic| 0.209 Kolmogrov-Smimoff GOF
5% K-8 Critical Value 0.272 Detactsd data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distribited at 5% Significance Level
Gamma Statistics on Detectad Data Only
k hat (MLE)| 0.405 k star {blas corrected MLE) 0.356
Theta hat {MLE}| 1047 Theta star (bias comected MLE)| 1194
nu hat (MLE)|  8.909 nu star (bias comected) 7.812
MLE Mean {bias comrectad)| 424.2 MLE Sd (bias comected}| 711.8
Gamma Kaplan-Meier (KM} Statistics
xhat(KM)|  0.282 nu hat (KM)|  11.27
Approximate Chi Square Value (11.27, a) 4.75 Adjusted Chi Square Value (11.27, B} 4419
95% Gamma Approximate KM-UCL (usa when n>=50)| 554.6 95% Gamma Adjusted KM-UCL (use when n<50)| 596.1
- T Gamma ROS Statistics Using Imputed Non Detacis
GROS may not be used when data set has > 50% NDs with many tled observations at multlple DLs
GROS may not be used when kstar of detected data Is small such as < 0.1
For such situations, GROS method tends 1o yield Inflated values of UCLs and BTVs
For gamma distributed detected data, BTVs and UCLs may be computed using gamine distribution on KM estimates
Minimum| 0.01 Mean| 233.3
Maximum| 1480 Median 4.35
SD| 4524 cv 1.938
k hat (MLE)| 0.151 k star (bias corrected MLE) 0.162
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On-Site Groundwater UCLs
Former Top’s Diner Property
Johnstown City, Pennsylvanai

Theta hat (MLE)| 1546 Theta star (blas corected MLE}| 1444
nu hat (MLE)|  6.036 nu star (bias corrected)| 6464
MLE Mean {bias comected)| 233.3 MLE Sd (blas comecied}| 580.4
Adjusted Level of Significance (B)| 0.038
Approximate Chi Square Value {6.45, o) 1.881 Adjusted Chl Square Value (6.48, B} 1.693
95% Gamma Approximate UCL {use when n>=50)| 801.6 95% Gamma Adjusted UCL (use when n<50)| 890.8

Lognormal GOF Tast on Detacted Observations Only

Shapliro Wilk Test Statistic|  0.886 Shapiro Witk QOF Test
5% Shapiro Wilk Critlcal Value 0.85 Detected Dala appear Lognomal at 5% Significance Level
Lillefors Test Statistic]  0.177 Lifliefors QOF Test
5% Lilliefors Critical Value 0.267 Detectad Data appear Lognormal at 5% Significance Level

Detectad Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale| 2335 Mean in Log Scale 1.59
SD In Orginal Scale| 451.9 SDinLog Scale|  3.864
95% t UCL (assumes normality of ROS data)| 408.2 95% Parcentile Bootstrap UCL| 406
95% BCA Bootstrap UCL| 445 95% Bootstrap t UCL! 550.2

95% H-UCL {Log ROS)|6570808

UCLs using Lognormal Distribution and KM Estimates when Delected data are Lognomally Distributed

KM Mean {logged)!  2.436 95% H-UCL (KM -Log)| 18708

KM SD (logged)| 2.756 95% Critical H Value (KM-Log)|  5.701

KM Standard Error of Mean (logged) 0.646

DL{2 Statistics
DL{2 Normal DL/2 Log-Transformed
Mean in Original Scale; 233.5 Mean in Log Scale 2.124
5D in Original Scale| 451.9 ' 50 inleg Scale|  3.117
95% t UCL (Assumes normality)| 408.3 95% H-5tat UCL 103769

DL2 i not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Stallstics

Detected Data appear Gamma Distributed at 5% Slgnlficance Level

Supgested UCL to Use

95% KM (BCA) UCL| 4134 95% GROS Ad)usted Gamma UGL| 890.8

95% AdJusted Gamma KM-UCL| 596.1

Nete: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data dishibotlon, and skewness.

These recommendations are based upon the results of the simulatlon 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 to consult a statistician.
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On-Site Groundwater UCLs
Former Top's Diner Property

Johnstown Cify, Pennsylvanai

Xylenes (ugi)
General Statlstics
Total Number of Observations| 20 Number of Distinct Observations| 11
Number of Detects| 10 Numbar of Non-Detects| 10
Number of Distinct Detects| 10 Number of Distinct Mon-Datects
Minimumn Detect|  3.56 ’ Minlmum Non-Detect| 2
Maximum Detect| 2450 Maxdmum Non-Detect
Varlance Detects |609409 Percent Non-Detects| 50%
Mean Detects| 447.9 SD Detects| 780.6
Median Detects| 30.9 CV Detects 1.143
Skewness Deiects 2,236 Kurtosis Detects 5.259
Mean of Logged Detects|  4.085 SD of Logged Detects| 2418
Normal GOF Test on Detects Only
Shapiro Wilk Test Statlstic|  0.654 . Shapfro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.842 Detected Data Mot Norma! at 5% Significance Level
Lillefors Test Statistic|  0.301 Lilllefors GOF Test
6% Lililefors Critical Value 0.23 Datacted Data Not Normal at 5% Signlficance Leve|
Detectad Data Not Normal at 5% Significanca Level
Kaplan-Meier (KM) Statlstics using Nurmal Critical Velues and ather Nonperametric UCLs
Maan| 225 Standard Error of Mean| 134.2
SD| 589.2 95% KM [BCA)UCL| 4521
95% KM () ICL: 456.9 95% KM (Percentile Bootstrap) UCL| 462.7
95% KM (z) UCL| 4456 95% KM Bootstrap t UCL| 813.4
90% KM Chetyshev UCL| 6274 §5% KM Chebyshev UCL| 809.7
97.5% KM Chebyshev UCL| 1063 99% KM Chabyshev UCL| 1560
Gamma GOF Tests on Dstected Observations Only
T T T ADTestSttistic]  0.621 Anderson-Darling GOF Test
5% A-D Critical Value 0.807 Detected data appear Gamma Distributed at 5% Significance Level
K-5 Test Statistic|  0.266 Kelmogrov-Smimoff GOF
5% K-S Critlcal Value 0.287 Detected data appear Gamma Dlstributed at 5% Significance Level
Detectad data appaar Gamma Dietributed at 5% Significancs Level
Gamma Statistics on Detecled Data Only
k hat {MLE}| 0.337 k star (bias comected MLE) 0.302
Theta hat (MLE)| 1330 Theta star (blas corected MLE) | 1481
nu hat (MLE},  6.735 nu star (bias corrected) 6.048
MLE Mean (blas comrected)| 447.9 MLE Sd {bias comected); 814.5
Gamma Kaplan-Meier (KM} Statistics
khat{KM)| D.156 nu hat (KM)|  6.249
Approximate Chi Square Value {6.25, a} 1.768 Adjusted Chi Square Value (6.25, B) 1.587
96% Gamma Approximate KM-UCL (use when n>=50)| 795 95% Gamma Adjusted KM-UCL {use when n<60)| 886.7
Gamma ROS Statlstics using Impuled Mon-Dstscts
GROS may not be used when dala set has > 50% NDs with many tied observatlons al multiple DLs
GROS may not be used when kstar of detacted data is small such as < 0.1
For such sftuations, GROS method tends to yleld inflated values of UCLs and BTVs
For gamma distributed detected data, BTVs and IJCLs may ba computed rsing gamma distribution on KM estimates
Minimum| 0.01 Mean| 224
Meximum| 2450 Median 1785
5D| 5843 cv| 2608
khat (MLE)| 0.137 k star {blas coractad MLE)| .15
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On-Site Groundwater UCLs
Former Tap's Diner Praperty
Johnstown City, Pennsylvanai

Theta hat (MLE)| 1630 ‘Theta star (bias corrected MLE) | 1492
nu hat (MLE}| 5.454 ntu star (blas corrected) £.004
MLE Mean (bias corrected)| 224 MLE Sd (tlas corrected)| 578.1
Adjusted Level of Significance {8)| 0.038
Approximate Chi Square Value {8.00, o) 1.642 Adjusted Chi Square Valus (6.00, B) 1.469
55% Gamma Approximate UCL (use when n>=50)] 819 95% Gamma Adjusted UCL (use when n<50)] 915.3

Lognomal GOF Test on Detected Observatlons Only

Shapiro Wilk Test Statistic|  0.901 Shapira Wilk GOF Test
5% Shapiro Wilk Critical Value 0.842 Detected Data appear {.ognormal at 5% Slignificance Leve!
Lilliefors Test Statistic| 0.178 Lillefors GOF Tast
5% Lilliefors 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-Detecis

Mean in Original Scala| 224.1 Mean in Log Scals 0.574
50 in Original Scale| 5843 8D InLog Scale| 4,297
95% 1 UCL (assumes nonmality of ROS data)| 450 . 95% Percentlle Booisirap UCL| 467
95% BCA Bootstrap UCL| 586 95% Bootstrapt UCL| 776.2

95% H-UCL {L.og ROS)(71208157

UCLs using Lognormal Distribution and KM Estimates when Detected data ara Lognormally Distributed

KM Mean (iogged)]  2.394 95% H-UCL (KM -Log); 2502

KM SD (logged)!  2.351 95% Critical H Value {KM-Log)| 4.946

KM Standard Error of Mean (logged}) 0.554

DL/2 Stafistics
DLfZ Normal DL/2 Log- Transformed
Mean In Original Scale| 224.5 Mean in Log Scale| 2.048
8D in Original Scala| §84.1 8D in Log Scale 258
95% t UCL {Assumes normality)| 450.3 95% H-Stat UCL| 8553

DL2 Is not & recommended method, pravided for comparisons and historical reasons

Nonparametric Distribution Fres UCL Statisties

Detected Data appear Gamma Distributed at §% Significance Level

Suggested UCL to Use

95% KM {) UCL| 456.9 95% GROS Adjusted Garmma UCL| 3153

95% Adjusted Gamma KM-UCL| 885.7

Note: Suggestions ragarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendaticns are based upon data size, data distribution, and skewness.

These recommendations are based upon the resuits of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Howeaver, simulations rasulls will rot cover all Real World data sets; for additional insight the usar may want to consul a statisticlan.
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On-Site Groundwater UCLs
Former Tap's Diner Property

Johnstown City, Pennsylvanai

Cumene {ug/lL}
General Statistics
Total Number of Observations| 20 Number of Distinct Observations 9
Number of Detects| 7 Number of Non-Detects| 13
Number of Distinct Detects| 7 Number of Distinct Non-Detects] 2
Minimum Detact 111 Minimum Non-Detact 1
Maximum Dretect| 217 . Maximum Nen-Detect| 25
Variance Detects| 5613 Percent Non-Detects| 85%
Mean Deiects| 6088 SD Detects| 74.92
Median Detects| 56 CV Detects 1.231
Skewness Detects 1.828 Kurtosis Detects 3.824
Mean of Logged Detects 3.133 8D of Logged Detects 1.842
Normal GOF Tast on Detects Only
Shapiro Wilk Test Statistic| 0.779 Shapiro Willkk GOF Test
5% Shaplro Wik Critical Value 0,803 Detected Data Not Noirmal at 5% Significance Level
Lilliefors Test Statistic| — 0.308 Lilligfors GOF Test
5% Lifliefors Critical Value 0.335 Detected Data appear Normal at 5% Significance Level
Detected Data appear Approdmaie Normal at 5% Significance Laved
Kaplan-Maeier (KM) Statistles using Nomnal Crifical Values and other Nonparamelrie UCLs
Meany 22 Standard Error of Mean|  12.07
SD| 49.93 95% KM (BCA)UCL| 456
095% KM () UCL| 42.88 95% KM (Percentile Bootstrap) UCL|  43.46
95% KM (2) UCL) 41.88 95% KM Bootstrap t UCL| 62.91
90% KM Chebyshev UCL.| 58.22 95% KM Chebyshev UCL} 7463
97.5% KM Chebyshev UCL| 97.4 99% KM Chebyshev UCL| 142.1
Gamma GOF Tests on Detected Obsarvations Only
A-D Test Statistic| 0.285 Anderson-Darling GOF Tast
5% A-D Critical Value 0.744 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic;  0.213 Kolmogrov-Smimoff GOF
B% K-5 Critlcal Value, 0.325 Detected data appear Gamma Distributed at 5% Significance Levef
Detocted data appear Gamma Distributed st 5% Significance Lavel
Gamma Statistics on Detected Data Only
khat (MLE}| 0.629 k star [bias corrected MLE)|  0.455
Theta hat (MLE}| 96.8 Theta star {blas corrected MLE)| 133.9
nu hat {MLE}|  8.805 nu siar (bfas cormected) 5.364
MLE Mean (blas corrected)}( G0.88 MLE 3d (bias comected)| 9029
Gamma Kaplan-Msler {iKM) Statistics
khat (KM)|  0.1894 nu hat (KM} 7.753
Approximate Chi Square Value (7.75, d) 2.593 Adjusted Chl Square Value {7.75, B) 23583
95% Gamma Approximata KM-UCL (use when n>=50)| 65.83 95% Gamma Adjusted KM-UCL {use when n<50} 72.2
Gamma ROS Statistics using Imputed Nom-Detects Tttt/
GROS may not be used when data set has > 50% NDs with many tied abservations at multiple DLs
GRCS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends o yield inflated valuas of UCLs and BTVs
Far gamma distributed detected data, BTVs and UCLs may be camputed using gamma distribution on KM estimates
Minimum| .01 Mean| 21.31
Maximum| 217 Median| 0.01
SD| 5157 cv 242
khat (MLE)| 0.154 k star {bias corecled MLE)|  0.165
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On-Site Groundwater UCLs
Former Top's Diner Property

Johnstown City, Pennsylvanai

Theta hat (MLE)| 138 Thea star (bias corrected MLE)| 120.5
nuhat(MLE)| 6.177 nu star (blas corrected)|  6.584
MLE Mean (bias corected)| 21.31 MLE Sd (bias corrected)| 52.53
Adjusted Level of Significance {f)| 0.038
Appreximate Cht Square Value (6.58, o) 1.945 Adjusted Chi Square Value (6.58, B) 1.763
95% Gamma Approximaie UCL (use when n>=50), 72.14 85% Gamma Adjusted UCL {(use when n<50}| 80.06

Lognomal GOF Test an Delected Observations Only

Shaplro Wilk Test Stalistic|  0.83 Shapiro Wilk GOF Test
5% Shapire Wilk Critical Value|  0.803 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic| 0.257 Lilliefors GOF Test
5% Lilllefors Critical Value|  0.335 Detected Nata appear Lognotmal at 5% Significance Lavel

Detected Data appear Lopnormal at 5% Significance Level

l-ognormal ROS Statisties Using imputed Non-Detacts

Mean In Original Scale| 21.49 Mean In Log Scale -9.547

S0 in Original Scale| 515 3D in Log Scale] 3,385

5% t UCL {assumes normality of RGS data)| 414 95% Percentile Bootstrap UCL | 42.63
95% BCA Bootstrap UCL] 53.12 95% Bootstrap tUCL|  76.02

95% H-UCL (Log ROS)| 37609

UCLs using Lognormail Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean {lcgged)] 1.1 95% H-UCL (KM -Log)| 78,95

KM 5D (Iogged) 1.303 85% Critical H Value (KM-Log}]  3.951

KM Standard Ervor of Mean (logged)] 0437

DL/2 Statistics
DL#Z2 Normal DL/2 Log-Transformed
Mean in Original Scale| 22,23 Mean in Log Scalel  0.807
S0 in Original Scale| 51.25 SDinLog Scale| 2.155
95% t UCL (Assumes normality)| 42.05 95% H-Sist UCL| 220.3

DL/Z Is not a recommanded method, provided for comparisons and historlcal reasons

Nonparametric Distrlbution Free UCL Statistics

Detected Data appear Approximats Normal Distributed at 5% Significanca Lavel

Suggested UCL to Usa

95% KM (t} UCL| 42,88 95% KM (Percentile Bootstrap) UCL|  43.46

| l |

Note; Suggestions regarding the selection of a 95% UCL are provided to helf: 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, Meichle, and Lee {2005).

However, simulatlons 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 Groundwater UCLs
Former Top's Biner Property
Johnstown City, Pennsylvanai

[Nephthalane (ugi)
General Statistics
Total Mumber of Observations| 20 Number of Distinct Observations| 11
Number of Detects| 10 Number of Non-Detects| 10
Number of Distinct Detects| 10 Number of Distinct Non-Detects 1
Minimum Detect 1.02 Minimum Non-Detect 1
Maximum Detact| 995 Maximum Non-Detect| 1
Varlance Detects| 99770 Porcent Non-Detects|  50%
Mean Detects| 172.9 . SD Detects| 3159
Median Detects| 23.3 CVDetects|  1.827
Skewness Detects| 2,377 Kuriosls Detects;  5.833
Mean of Logged Detectsl 2.982 3D of Logged Detacts 2612
Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic|  0.634 Shapira Wik GOF Test
5% Shapiro Wilk Critical Value 0.842 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic|  0.311 Lifliefors GOF Test
5% Lilliefors Critical Value| 0.28 Detected Data Not Normal st 5% Significance Level
Detected Data Not Nonvial at 5% Significance Leve!
Kaplan-Maier (KM) Statistics using Notmal Citical Values and other Nonparamewic UCLs
Mean| #86.94 Standard Error of Mean;  53.89
SD| 228.7 85% KM (BCA) UCL| 177.3
95% KM () UCL| 180.1 95% KM (Percentile Bootstrap) UCL, 174.2
95% KM (z} UCL| 1756 95% KM Bootstrap t UCL| 453.2
90% KM Chetyshev UCL| 248.6 §6% KM Chebyshev UCL| 321.9
97.5% KM Chebyshev UCL| 423.5 99% KM Chebyshev UCL| 623.2
Gamma GOF Tests on Detected Observations Only
A-D Test Staistic] 0.486 Anderson-Darling GOF Test
5% A-D Critical Value| 0.811 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic] 0.204 Kalmogrov-Smimoff GOF
5% K-S Critical Value 0.287 Detecied data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Bignificance Level
Gammae Statisties on Datected Data Onily
k hat (MLE) 0,315 k star {blas corrected MLE) 0.287
Theta hat (MLE)| 548.7 Theta star (blas corrected MLE)| 601.9
nu hat {MLE} 6.302 nu star (bias corrected)|  5.745
MLE Mean (bias comected)| 172.9 MLE Sd (bias corrected) | 322.6
Gamma Kapian-Meler (KM} Statistics
k hat (KM)| 0145 nu hat (KM)| 5,783
Approximate Chi Square Value {5.78, a)| 1.53 Adjusted Chi Square Value (5.78, B) 1.3685
95% Gamma Approximate KM-UCL {use when n>=50)| 328.6 85% Gamma Adjusted KM-UICL (use when n<bD)| 368.3
Gamma ROS Statistlcs using Imputed Non-Delacts
GROS may naot be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may nol 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 detecled data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum| 0.01 Mean| 8645
Maximum| 995 Median| 0.515
SD| 234.8 cv| 2716
khat (MLE)| 0.146 k star (blas corrected MLE) 0.158
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On-Site Groundwater UCLs
Former Top's Diner Property
Johnstown City, Pennsylvanai

Thela hat (MLE}| 590.8 Theta star (bias corrected MLE) [ 548.1
nu hat (MLE) 5.853 nu star {bias corected} 6,309
MLE Mean [bias corrected)| 8845 MLE 5d (bias comected)| 217.7
Adjusted Level of Significance (B)| 0.038
Approximate Chi Square Value (6.31, o} 1.8 Adjusted Chi Square Value {6.31, B) 1.516
95% Gamma Approximate UCL (use when n>=50}j 303.1 95% Gamma Adjusted UCL (use when n<50)| 3374

Lognormal GOF Test on Detecled Observations Only

Shaplro Willk Test Statistic| 0.9 Shaplra Wilk GOF Test
5% Shaplro Wilk Critical Value 0.842 Detected Data appear Lognonmal at 5% Shanificance Level
Lilliefors Test Statistie| _ 0.199 Lilliefors GOF Test
5% Lllliefors Critical Value 028 Detected Data appesr Lognormal at 5% Significance Level

Detscted Data appear Lognormal at 5% Significance Level

Lognormal ROS Siatistics Using Imputed Non-Delects

Mean In Original Scale! 86.47 Mean in Log Scale| -0.817

8D in Original Scale| 234.8 SDin Log Scale|{  4.636
85% t UCL (assumes normality of ROS data); 177.2 95% Percentile Bootstrap UCL| 177.7
95% BCA Bootstrap UCL| 227.8 95% Bootstrap f UCL| 463.6

95% H-UCL {Log ROS)|4.295E+8

UGLs using Lognormal Distribution and KM Estimates when Datacted data are Lognormaily Distributed

KM Maan {logged)]  1.491 95% HUCL (KM -Log)] 811.4

KM SD (lopged),  2.301 95% Critical H Value (KM-Log)|  4.854

KM Standard Error of Mean (logged)| 0.542

DL/2 Statlstics
DL/2 Normal DL2 Log-Transformed
Mean in Original Scale| 86.69 Mean in Log Scale|  1.144
SDIn Original Scale| 234.7 SDin Log Scale]  2.605
95% t UCL (Assumes normality)| 177.4 5% H-Stat UCL| 2380

DL/2 Is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistica

Detecled Data appear Gamma Distributed at 5% Significance Level

Suggested UCL 1o Use

95% KM () UCL| 180.1 95% GROS Adjustad Gamma UCL| 337.4

96% Adjusted Gamma KM-UCL| 3683

Note: Suggestions regarding the selection of a 85% UCL are provided fo 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 resulls of the simulation studies summarized In Singh, Maichle, and Lee (2006).

However, simulations results will nct cover all Real World data sets; for additional Insight the user may want to consult a statistictan.
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On-Site Groundwater UCLs

Former Top's Diner Property
Johnstown City, Pennsylvanai

Toluena (ug/l)
General Siatistlcs
Total Number of Qbsetvations| 20 Number of Distinct Observations| 9
Number of Detects B Number of Non-Dietects| 12
Number of Distinct Detects| 8 Number of Distinct Non-Detects| 1
Minlmum Datect|  1.29 Minlroum Non-Detect| 1
Maximum Detect| 157 Maximum Non-Detect| 1
Variance Detects| 4119 Percent Non-Detects|  80%
Mean Detects| 52.81 SD Detects| 64,18
Median Detacts| 20 . CVDelects| 1.215
Skewness Detects|  0.975 Kurtosis Detects| -0.902
Mean of Logged Oetects 2813 5D of Logged Detects 1.935
Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic| 0.794 Shapiro Wilk GOF Test
5% Shaplro Wilk Critlical value| 0.818 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic|  0.281 Lilliefors GOF Test
5% Lilliefors Critical Value; 0.313 Detected Data appear Nommal at 5% Significance Level
Detected Data appear Approximate Normal at 5% Significance Level
Kaplan-Msler (KM) Statistics using Norma! Critlcal Values and other Nonparametrlc UCLs
Mean| 2172 Standard Error of Mgan| 1092
SD| 45.67 §5% KM (BCAYUCL| 4143
95% KM () UCL| 405 95% KM (Percentlle Bootstrap) UCL| 40,23
5% KM (z) UCL| 39.68 95% KM Bootstrap t UCL| 62.84
80% KM Chebyshev UCL! 54.47 95% KM Chebyshev UCL| 69.31
97.56% KM ChebyshevUCL,| 89.9 99% KM Chebyshev UCL}| 130.3
Gamma GOF Tests on Detected Observations Only
A-D Test Siatistic]  0.347 Anderson-Darling GOF Test
5% A-D Critical Value 0.755 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Stalistle| 0,15 Kelmogrov-Smimoff GOF
5% K-8 Critical Value 0.308 Detected dala appear Gamma Distributed at 5% Significance Level
Detacled data appear Gamma Distributed at 5% Significance Lavel
Gamma Statistics on Detectsd Data Oniy
k hat (MLE)| - 0.544 k star {bias corected MLE)| 0,423
Theta hat (MLE)| 9712 Theta star {bias corrected MLE) | 124.8
nu hat {MLE} 8.699 nu star (bias corrected) 8.77
MLE Mean (bias corrected)| 52.81 MLE Sd {bias corected)| 81.18
Gamma Kaplan-Meler (KM} Statistics
khat{KM)|  0.226 nu hat (KM} 9.05
Approximate Chi Square Vaiue (9.05, o) 3.357 Adjusted Chi Square Value (905, 8} 3.088
©5% Gamma Approximate KM-UCL {use when n>=50)| 5856 95% Gamma Adjusted KM-UCL (use when n<50}| B3.67
Gamma ROS Statistics using Imputed Non-Detacis
GROS may not be used when data set has > 50% NDs with many tied observatiens at multiple DLs
GROS may not be used when kstar of detected data is small such as < 0.1
For such shuations, GROS methed 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| 21.13
Maximum| 157 Median| 0.01
50| 4713 Cv| 2231
k hat (MLE) 0.162 k star {bias corrected MLE) 0.171
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On-Site Groundwater UCLs
Former Top's Diner Property
Johnstown City, Pennsylvanai

Theta hat (MLE}| 130.4 Theta star (blas corrected MLE) [ 123.5
nu hat (MLE},  6.483 nu star {biss corracted) E.é44
MLE Mean (bias corracted)| 21.13 MLE Sd (bias comected)| 51.08
Adjusted Levei of Significance (R)| 0.038
Approximate Chi Square Value (6,84, o) 2,085 Adjusted Chi Square Value {6.84, B) 1.884
95% Gamma Approximate UCL (use when n>=50)| 6£9.34 95% Gamma Adjusted UCL {use when n<50)] 75.74

Lognarmal GOF Test on Detected Observations Only

Shaplro Wilk Test Statlstic]  0.904 Shaplro Wilk GOF Tast
5% Shapiro Wilk Critical Value| 0.818 Detected Data appear Lognermal at 5% Significance Level
Lilliefors Test Statistic| 0161 Lilkefors GOF Test
5% Lilliefors Critical Value 0.313 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognomal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Nen-Detects

Mean In Original Scale| 21.21 Mean In Log Scale| -0.895

8D in Original Scala|  47.1 SDin Log Scale]  3.746

95% t UCL (assumes normality of ROS data)| 38.42 95% Percentlie Bootstrap UCL|  39.42
95% BCA Bootstrap UCL| 45,48 85% Bootstrap tUCL}  52.32

96% H-UCL (Log ROS) (272278

UClLs using Lognormal Distribution and KM Estimates when Deteclad data are Lognormally Distribited

KM Mean {logged}! 1.125 95% H-UCL (KM -Log)| 77.21

KM SO (logged)|  1.792 95% Crilical H Value {{M-Log)| _ 3.032

KM Standare Error of Mean (iogged) 0.428

DLs2 Statigtics
DL/2 Normal DEf2 Log-Transformmed
Mean in Original Scale| 21.42 Meen in Log Scale 0.709
5D in Original Scale| 47 5D in Log Scale| 2118
95% 1 UGL (Assumes normality}|  39.59 985% H-Btat UCL| 172.1

DL/2 Is not a recommended method, provided for comparisons and historical reascns

Nonparametic Distribution Free LICL Statistics

Datected Data appegrAppro)dmama Normal Distributed at 5% Significance Level

Suggested LICL to Use

95% KM (1) UCLJ 40.6 85% KM (Percentile Bootstrap) UCL|  40.23

Note: Suggestions regarding the selection of 2 95% UCL are provided t help the user to select the most appropriate 95% UCL.

Recommendations are bgsed upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and |_ee (2006).

However, simulations results will not cover all Real Warld data sets; for additionat Ingight the user may want to consult a statisticlan.
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Risk Assessment Report
Former Top’s Diner Property
Johnstown City, Pennsylvania

August 2015
Off-Site Groundwater
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Derivation of Source Concentrations for Off-Site Groundwater (Central Avenue ROW)
Hormer Top's Diner Property
Johestowa City, Pernsylvania

TPosi-Merch 2008 PA Short List of Petrolewnt Products for Unlesded Gasofive and Used Motor Ot including Lead
Wei w b:!.lllplﬁ' Date — T T T L Ky WL B — S T A — L - S - s i . . e i
135 1.2,4- . i [ v 1l RS Load
Tiimethyibenzenel T ricicihyioenrene Benrene 7 Rihy Nylenes (Tolal) - Cumene i MIiBE Fanbthaleae (disnoived;
- o T i L e M et s e o ok
USEPA Region 3 Tapwator 12 15 0.45 110 15 19 45 - 14 0.17 15
RSLs |
Nou-Residentiat Vapor | 12 12 69 5,100 15 210 370 2,000 10 N
Intrusion Screening Levels z? ' | ' E ’ -
1721/2014 ~ 34700 SR 41600 1 | 15700 524,00 s9800 [ | 7880 | < 500 1 | 2% | 0.00429
W3 0/arz014 2200 421.00 24.00 77.50 121000 ) sod0 | < | 50.00 200.6¢ -
| 12n90id 950.69 722000 + | 30100 140.00 1,480.00 2. 150.00 21706 | < | 20.00 §95 i
37512013 6700 15600 | 7300 25.20 33320 255 60 <| 2500 | <] 2500 | 8.5 -
BI04 | < 1.00 <] i T=TToe [ <] 10 [<] 100 < 200 | <] 100 <] 100 _1<] 100 7<] o004
M-S o204 | < 1.00 < 100 T<| 100 |<] 1w |< 00 | < 200 <| 1m0 |< T.00 <[ 10 -
| 1271972014 | < 1.00 < o V<] to0 |<| 1eo | < o | < 200 <| 100 |< 1.00 120 -
; 37572015 < 100 < e (<] tw [<] 1w [< 0 | < 2.00 <[ 10 [< 100 < 100 -
n
! Maximum Concentration 990.00 2,226.00 i 418.00 157.00 1,480.00 L 2,450.00 217.00 - 995.00 -—
MaximasriCantent rtion MW-3 Mw-3 | mws MW-3 MW-3 MW-3 MW-3 I MW3
glocation. o == A l i bl J L
Noies:
2. In accordance with the PADEP approach for vapor intrusion, the 1,2,4-TMB target groundwater VISL was uiilized as a surrogate VISL for 1,3,5-TMB.
All vlaues in ug/l.

Botd values indictae exceedance of the Irl.

Bold and shaded vatues indicate exceedance of RSL.
MTEE = Methyl Tertiary Butyl Ether

™" = not analyzed

Nav = not available
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Risk Assessment Report
Former Top’s Diner Property
Jahnstown City, Pennsylvania August 2015

Attachment 4

Fate and Transport Modeling
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Attachment 3 — Fate and Transport
Risk Assessment Report
Former Top's Diner Property

Johnstown City, Pennsylvania July 2015
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Attachment 3 — Fate and Transport

Risk Assessment Report

Former Top's Diner Property

Johnstown City, Pennsylvania July 2015

1 introduction

This attachment presents the mathematical models used in the quantitative risk
assessment o estimate the concentrations of constituents in:

s ambient (outdoor) air due to volatilization from soil 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);

e ambient (outdoor) air due to volatilization from unexposed groundwater (without
intrusive activities) for the trespasser;

o 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);

e 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 constituents 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
receptors. 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 intrusive 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 french 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.

- D
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The ASTM approach is based on linear 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 model for air dispersion.

The VA DEQ approach is based on a combination of a vadose zone mode! to- estimate
volatilization of gases from groundwater into a trench and a box model to estimate
dispersion of the constituents 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.
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2 Estimating Ambient (Outdoor) Air Concentrations from Volatile

Emissions from Soil
USEPA Model

The USEPA Soil Screening Guidance [USEPA 1996] was used to model the volatile
emissions from soil to 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:

C:m—vs = Eol *Csz
where:
Caovs =  concenfration of constituent in air averaged over the exposure
period (mg/m’)
TFvor =  ftransport factor that translates a soil concentration fo an air
concentration via volatile emissions (kg/m?)
Ce = 1nitial concentration of constituent in soil (mg/kg)

The scil saturation limit (Cser) 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. Cisar represents an upper bound on the applicability of the
volatilization model. If the initial constituent soil concentration (Cs) is greater than the
Csat, then Csa is utilized as the soil source concentration. If Cec is less than Csar, then Care
is utilized as the soil source concentration. Cser can be estimated by the following
equation:

S
Csat =E; (Kd*pb+nw+H'*na)

the

- G
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where:
Comt = soil saturation limit (mg/kg)
S = solubility in water (mg/L)
26 = dry soil bulk density (kg/L or g/cm?)
Ka = soil-water partition coefficient (cm’/g or L/kg)
ny = water-filled soil porosity (cm®-water/em’-total ot L-water/[-total)
H = dimensionless Henry’s Law constant {equal to 41*H}
H = Henry’s Law Constant (atm-m3/mol)
Ha = air-filled porosity (cm®-air/cm3-total or L-air/L-total)

Note that if the units g/cm® and cm®/g are used for the variables above, the Cser 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:

T‘Fv‘ol':DF*VE;n

where:

TFvor = transport 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}

VFon = volatilization factor for on-site air concentrations (kg/m?)

The value for DF can be determined from on-site and off-site measurements or from use
of an air dispersion model.

- Qatup

M:\Lehman Enginesrs\Shealzi#21 Johnstown - Former Top's Dimen\Attachment 3 - Fate and TransportiSheetz 21 Atiachment 3 Text_070815_FINAL.dacx



Attachment 3 — Fate and Transport

Risk Assessment Report

Former Top's Diner Property

Johnstown City, Pennsylvania July 2015

The volatilization factor describes the relationship between concentrations in air to
concenirations 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:
VF.;n = —1' N (F -F)
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 (F¥), when multiplied by the soil concentration, gives the average flux of
chemical out of the soil surface over a specified period of time. This flux is transiated
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 arca 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, =
“ (zxDy*T)*
where:
FF, = average flux factor (g/m?-sec)
Pt = dry bulk density (g/cm? or kg/L)

MAHFOOD

@i
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Dy =
CF =
T =

apparent diffusivity (cm*/sec)
conversion factor (1.0x10* cm?m?)

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:

where:
FFy =
Pb =

CF =

sd*CF
FF, =20 72727

maximum flux factor (g/m>-sec)

dry soil bulk density (g/cm?® or kg/L)
thickness of affected soil (m)
conversion factor (1.0x10° cm?/m?)

exposure period (sec)

In this evaluation, the flux factor (FF) is set to the minimum of the average flux factor
(FFa) and the maximum flux factor (FF).

The apparent diffusivity (Da) is given by the following equation:

where:
Dy =
Ha =

Rw =

(nalw *D, +H' + nww/s +D, ) /nz
Py *K, +n,+n, *H'

A =

apparent diffusivity (cm?/sec)
air filled porosity (cm’-ait/cm’-total or L-air/L-total)

water filled soil porosity (em3-water/cm’-total or L-water/L-
total)

total soil porosity (cm’-pore/cm’-total or L-pore/L-total) {equal
0 1<ps/ps)}
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ps =
P =
H =

N
I

Koc =

soil particle density (g/em?® or kg/L)

dry soil bulk density (kg/L or g/cm?)

dimensionless Henry’s Law constant {equal to 41*H}

Henry’s Law constant (atm-m*/mol)

diffusivity in air (cm?%/sec)

diffusivity in water (cm?/sec)

soil water partition cocfficient (cm¥/g or L/kg) {equal to foc* Koc}
fraction of organic carbon in soil (g-oc/g-soil)

organic carbon fo water partition coefficient (cm*/g or L/kg)

The inverse dispersion factor (@/C) for exposure to volatile emissions from soil was
calculated using the following equation [USEPA 2002]:

where:

Ac =

2
g/C=4 *cxp{——([nAé_ B) J

constant [2.4538 for a construction worker (default from
Equation E-15 of USEPA 2002); 11.91! 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
wotker (Central Ave. ROW) are 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 5.

3 Estimating Ambient (Qutdoor) Air Concentrations from Volatile
Emissions from Groundwater

3.1  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:

C,=VE, .. *C,y
where:
Ca =  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 equation:

H'

V-Fwamb = -t CF
+ DF zmp * Low
Deﬁ' —ws
where:
VFwamb =  volatilization factor (L/m?)
H =  dimensionless Henry’s Law Constant {equal to 41 * H}

@
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H =  Henry’s Law Constant (atm-m3-H20/mol)
DFamp = dispersion factor for ambient air (cm/s)
Low = depth to groundwater (cm)
Degrws =  effective diffision 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:

DFEs= Uair*W* 5::1'?
4

where:

DFamb = dispersion factor for ambient air (cm/s)

Ulir =  wind speed above ground surface in ambient air mixing zone
{cm/s)

/4 = 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
Heg h
Deir— =(h +hv)* L AT
eff —ws cap |:De_g'-cap Dqﬂ'-—s

where:

Degrws = diffusion coefficient between groundwater and soil (cm?/s)
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Reap = thickness of capillary fringe (cm)
hy = thickness of vadose zone (cm)
Defreaqy = effective diffusion coefficient through capillary fringe (cm?/)
Degrs = effective diffusion coefficient in soil (cm?s)

The effective diffusion coefficient through the capillary fringe is given by the following

equation:
. 333
Deff—cap = Doar *%%:g“" Dwat*%f*gg%
where:
Defeaqp = diffusion coefficient through capillary fringe (cm¥s)
Dir = diffusion coefficient in air (cm?/s)
Dyar = diffusion coefficient in water (cm?/s)
Oacap = volumetric air content in capillary fringe soils (cm*-air/cm’-soil)
Oveap =  volumetric water content in capillary fringe soils (cm’-
water/cm>-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’-H20/mol)

The effective diffusion coefficient in soil is given by the following equation:

93.33 i 93.33
De_ﬁ"-— =D *i+D1 at*_'_*_w""__
5 air 9% vat pr H‘}“

where:
Degs = diffusion in soil (¢m?/s)
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Dair = diffusion coefficient in air (cm?s)
Dyar = diffusion coefficient in water (cm?/s)
s = volumetric air content in vadose zone soils (cm?-air/cm’-soil)
Ovs = volumetric water content in vadose zone soils (cm?-water/cm?-
soil)
Or = total soil porosity (cm’/em’-soil)
o =  dimensionless Henry’s Law Constant {equal to 41 * H}
H = Henry’s Law Constant (atm-m3-Ha0/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 trench. 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:

C#ench =VE* ng
where:
Cirenon = concentration of constituent in trench (ug/m®)
VF = volatilization factor (L/m?)
Cew =  concentration of constityent in groundwater (ug/L)

m VEYaudine

10w
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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*CFl*CF2*CF3

VF
ACH=*V

where:
VF = volatilization factor (L/m®)
Ki = overall mass transfer coefficient of constituent (cmfsec)
A area of the trench (m?)
F = fraction of floor through which constituent can enter (unitless)
ACH = air changes per hour (1/ht)
v = volume of the trench (m?)
CFl = conversion factor (1x10” 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/hr was assumed based on
recommendations from USEPA Region 8 (see section 9 [Uncertainty Section] of the risk
assessment report text).

The overail mass transfer coefficient of a constituent is given by the following equation:

: Qi
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where:

ki =

_H'i =
kic =

overall mass transfer coefficient (cm/sec)

liquid-phase mass transfer coefficient of constituent {em/sec)
ideal gas constant (atm-m*/mol-°K)

average system absolute temperature (°K)

Henry’s Law constant of constituent i (atm~-m*/mol)

gas-phase mass transfer coefficient of constituent 7 (cm/sec)

The liquid-phase mass transfer coefficient is given by the following equation:

where;
ki . =
MWo:z =

kro2 =

05
MW, T
b { Mﬂofz) *20g" Fun

liquid-phase mass transfer coefficient (cm/sec)
molecular weight of oxygen (g/mol)
molecular weight of constituent 7 (g/mol)

liquid-phase mass transfer coefficient of oxygen at 25°C (0.002
cm/sec)

average system absohite temperature (°K)

The gas-phase mass transfer coefficient is given by the following equation:

4

0335 o 31005
k.= %&Q * ..L * k
iG MW 208 G H20

i
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where:
kic = gas-phase mass transfer coefficient (cm/sec)
MWwmo =  molecular weight of water (g/mol)
kG120 = gas-phase mass fransfer coefficient of water vapor at 25°C (0.833

3.3

cm/sec)

The results of the calculation of the volatilization transfer facters to predict air
concentrations as a result of volatilization from cxposed groundwater during intrusive
activities for the on-site construction worker and off-site utility 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:

Coroncn =VF *C w
where:
Crrench =  concentration of constituent in trench (ug/m®)
VE = 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,, * AC32 * Ax F+CF1+CF2+CF3 )
(R*TsL, % ACH +¥  Por?, )

where:

VF = volatilization factor (L/m?)

Hi = Henry’s Law constant of constituent 7 (atm-m?/mol)
Dair = diffusion coefficient in air (cm?/s)

ACyad = volumetric air content in vadose zone soil (cm*/cm?)
A = 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)

4 = volume of the trench (m®)

Poryas = 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 cel} 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].

MAHFOOD
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The distance between the trench bottom and grodeater (Ld) is given by the following

equation:
L,= ng -D,...
Where:
La = distance between the trench bottom and groundwater (cm)
Leyw = depth to groundwater (cm)
Dirench = 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 info 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.

the

MAHFOOD
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Calenlation of Seil Volatilization Transfer Factors for a Trespasser (12 to I8 years old)

Table 1

Former Top's Diner Property
Johnstown City, Pennsylvania
System Parameters
Variable Name Value Units Description

DF 1 unitless dilution factor
QfC control 1 0 indicates input value;  indicates calculate from area using SSG formula

Q/C (if Q/C control =0) {gfm’-sec) / (kefm’)

A 0.5 acres agsumes estimated area of site

A 15.5169 not specified constant: value for Harrisburg, PA (USEPA 2002, Exhibit E-2)

H 18.4248 not specified constant; value for Harrisburg, PA (USEPA 2002, Exhibit E-2)

C 211.767%9 not specified conatent: value for Harrisburg, PA (USEPA 2002, Exhibit E-2)
Qi 87.2 (g/m’-sec) / (kg/m’)
Py 1.5 gfom’ dry bulk density; default value from S8G (USEPA 1596; p. 24)
Pa 2.65 glem’ soil particle density; default value from SSG (USEFA 1996; p. 24)
d 213m unsaturated thickness of affected soil; 7 ft based on depth of exceedances in on-site unsaturated subsurface soil (3-10 fi-bgs)

0.43 cm’-porefem’-total total soil porosity; equal to 1-(py/ps)
Ty 0.15 cm’-waterfom’-total water filled soil porosity; default value from SSG (USEPA 1996; p. 24)
Py 0.28 cm’-air/cm’total air filled soil porosity; equal to n-n,
fie 0.006 g-oc/g-soil fraction oTganic carbon in soil; default value from $5G (USEPA 1596; p. 24)
T 6 yr exposie period; set equel to the exposure duretion for the receptor
1.89E+H08 sec
CFl 1.0E+04 cm/m® conversion factor
CF2 1.0B+06 cm®/m’ conversion factor
CF3 41 mol/atm-m? conversion factor
MPcut 3 dep C melting point cut-off for adjusted soil saturation limit determination
Volatilization Control 2 ¢ indicates no limits on volatilization
1 indicates volat. occurs if Hen law const. > limit and mol. wt. < limit
2 indicates velat. occurs if boiling point < limit

Henry's law limit 1.0E-05 atm-m*mol

molecular weight Limit 200 gfg-mol

boiling point limpit 200 deg C

Note: USEPA soil volatilization model [USEPA 1996]

2:58 PM on 7/5/2015
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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
Chemical-Specific Yariables

Chemical Properties
Molecular Organic Carbon | Henry's Law Vapor Phase Water Phase
Weight Melting Point Boiling Point Solubility Part. Coefl Constant Diffusivity Diffusivity
MW MP BP 8 Koc H Dy Dy
Chemical " (g-mol) (*C) °C) {mg/L) (mg/kg / mg/L) (atm-m*/mol) (cm*/E) (cm?/s)
Volatile Organic Compounds
Benzene 78.1 55 81 1.BE+03 1.5E+2 5.6E-03 0.0B-02 1.0B-05
Toluene 92.1 -94.9 111 5.3E+02 2.3B+02 6.6E-03 7.8E-02 0.9E-06
Ethylbenzene 106 549 136 1.6E+02 4.5E+02 7.9E-03 6.9E-02 % 5B-06
Kylenes, Total 106 =252 140 1.8EH)2 3.8E+02 5.2E-03 8.5E-02 9.9E-06
Cumene 120 =96 152 5.0E+01 T.0E+02 1.2E-02 6.0E-02 7.9E-06
1,2,4-Trimethytbenzene 120 -43.8 169 S6E401 6.1B+02 62E-03 6.1E-02 7.9E-06
1,3,5-Trimethylbenzens 120 44.7 165 495401 6.0B+02 8.8E-03 6.0E-02 7.8E-06
Semivolatile Organic Compounds
Naphthalene 128 80.2 218 3.0E+01 [.5E+03 4 4E-04 6.1E-02 8.4E-06
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Table 1
Calculation of Seil Volatilization Transfer Factors for a Trespasser (12 to 18 years old)

Former Top's Diner Property
Johnstown City, Pennsylvania
Chemical-Specific Variables
Calculated Parameters
Dim. Henry's |Soil-Water Part. Apparent Average Flux | Maximnm Flux | Volatilization | Velatilization Transport Calculated Soil | Adjusted Soil
Law Constant Coeff. Diffusivity Factor Factor Factor Control Factor Sat. Limit Sat. Limit
H' K}’ Dy, FFa FFm VFon TFvol Csat Csat-adj
Chemical (unitless) (em'/g) (em’/sec) (g/m’-sec) {z/m”-sec) (ke/m’) (umitless) {kem’) (mgfkg) (mgkg)
Volatile Organic Compounds
Benzene 2.3E01 8.8E-01 1.1EQ03 4.0E-02 1.7E-02 1.9E-04 1 1.9E-04 1.8E+03 1.BE+03
Toluene 27601 14E+00 7.3E04 3.3E02 1.78-02 1.9E-04 1 1.9E-04 83E+02 8.36+02
Ethylbenzene 3.2E-01 2, TE+00 4.2E-04 2.5B-02 1.7E-02 1.9E-04 1 1.9E-04 4 6B+02 4. 6E+02
Xylenes, Total 2.1E01 23E+00 319E-04 2A4E-02 1.7E-02 1.9E-04 i 1.9E-04 43E+02 4302
Cumene 4.9E-01 4.2E4+00 3.6E-04 23E02 1.7E-02 1.9E-04 1 1.9E-04 228402 22E+2
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 2.1B+02 21B+02
1,3,5-Trimethylbenzene 3.6E-01 3.6E+00 3,1ED4 22E02 1.7E-02 1.9E-04 1 1.9E-04 1.8B+02 1.BE+HO2
Semivelatile Organic Compounds
Naphthalene 1.83E-02 9.2E+00 6.2E-06 3.1E-03 17E-02 3.5E-05 0 - 2.8B+02 1.0BH5

Note: For the volatilization control column: "1" means the constituent it a volatile and a "0" means the constituent is not a volatile based on the selected defmition of a volatile on page 1 of this table.

Sheetz 21-R-HI Calcs - Trespasser05 1 [5xls
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Table 2

Catenlation of Soil Volatilization Transfer Factors for an On-Site Construction Worker

Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsyvlania
System Farameters
Variahle Name Value Units Description

DF | unitless dilution factor
Q/C control 1 0 indicates input value; 1 indicates calculate from area using SSG formula

Q/C (if Q/C control = 0) (e/msec) / (kg/mt)

A 0.5 acres assumes estimated area of the site that was investigated

A 2.4538 not specified constant; default for construction worker (USEPA 2002, Eq. B-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. B-15)
Qc 14.3 {g/n-sec) / (ke/nt)
P 1.5 g/om’ or ke/L dry bulk density; defeult value from SSG (USEPA 1996; p. 24)
P: 2.65 glom’ soil particle density; default value from S3G (USEPA 1996, p. 24)
d 213 m unseturated thickness of affected soil; 7 ft based on exceedances of on-site unsaturated soil samptes (3-10 fi-bgs)
n 0,43 cmt-porefer’-total or L-pore/L-total tetal soil porosity; equal to 1-{py/p,)
Iy 0.15 cm’-water/cn'~total or L-water/L-total water filled seil porosity; default vaive from SSG (USEPA 1996; p. 24)
n, 0.28 cri-airfom’-total or L-air/L-total air filled soil porosity; equal fo n-ng
fe 0,006 g-oc/g-soil fraction organic carbon in soil; default value from SSG (USEPA 199€¢; p. 24)
T Iyr exposure period; set equal to the exposure duration for the receptor

3.15E+07 sec
CF1 LOE+04 crmfm? conversion factor
CE2 1.OE+06 om’/o’ conversion factor
CF3 41 mol/atm-m? convergion factor
MPcout 30 deg C melting point cut-off for adjusted soil saturation limit determination
Voletilization 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 1.0E-05 atm-m*mol

molecular weight limit 200 g/g-mol

boiling point limit 200 deg C

Note; USEPA soil volatilization model [JSEPA 1996]
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Table 2

Calcnlation of Soil Volatilization Transfer Factors for an On-Site Construction Worker

Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsyvlania
Chemical-Speeific Variables
Chemical Properties
Organic Carbon | Henry's Law Vapor Phase Water Phase
Molecular Weight| Melting Point Boiling Point Solubility Part. Coel, Constant Diffusivity Diffusivity
MW MP BFP s Koc H Dy Dy
Chemical {g/mol) (°C) (°C} {(mg/L) (L/kg/ o’ /g) (atm-m*/mol) (cru’/s) (cm?/s)
Volatile Organic Compounds
Benzene 78.1 535 81 1.8E+03 [L5BH)2 5.68-03 5 0B-02 1.0E-05
Toluene o2.1 -54.9 111 5.3E+02 2.3E+02 6.6B-03 7.8E-02 9. 2E-06
Ethylbenzene 106 549 136 1.6E+02 4, 5EH2 7.9B-03 6.9E-02 2.5E-06
Xylenes, Total 106 252 144 1.8E+02 31.8B+02 5.2B-D3 8502 9 9E-06
Cumene 120 -96 152 5.0E+01 7.0E+02 1.2B-02 6.0B-02 7.9E-06
1,2 4-Trimethylbenzenre 120 -43.§ 169 5.68+01 6.1EH2 6.2B-03 6.1B8-02 7.9E-06
1,3,5-Trimethylbenzene 120 447 165 4.9B+01 6.0E+02 8.8E-03 6.0E-02 7.8B-06
Semivelatile Organic Compounds
Naphthzlene 128 80,2 218 3.0E+3 1.5B+03 4,4E-04 6.1B-02 &.4E-06
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Table 2

Calculation of Soil Volatilization Transfer Factors for an On-Site Construction Worker

Risk Assessment Report
Former Top's Diner Property
Johnstown City, Penusyvianis
Chemical-Specific Variables
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 Contrcl Factor Sat. Limit Sat. Limit
o Ky D, ¥Fa FFm VFon THyol Csat Csat-adj
Chemical (usitless) (cm’/g) or (L/kg) (em’fsec) (z/m"-sec) (g/m’-sec) (ke/m) {unitless) (kg/m’) (mg/ke) (mg/kg)
Volatile Organic Compoands
Benzens 2.3E-01 8.8E-01 1.1E-03 9.8E-02 1.0E-01 6.9E-03 1 6.9E-03 1.8E+)3 1.8E+03
Toluene 2.7E-01 1.AEA00 7.3E-04 8.1E-02 1.DE-01 5.7E-03 1 5.7E-03 8.3E+02 8.3E+D2
Ethylbenzens 3.2E-01 2.78+00 4.2E-04 6.1E-02 1.0E-01 43E-03 1 4.3E-03 4.6E+02 4.6EH02
Xylenes, Total 2.1E-01 2.3E+00 3.9E-04 6.0E-02 1.0E-01 4.2E-03 1 4 2E-03 4.3B+02 4.3E+02
Cumene 49E-01 4. 2B+00 3.6E-04 5,7E-02 1.0E-01 4_0E-03 1 4.0E-03 22E+02 2.2E+H02
1,2,4-Trimethylbenzene 2.5E-01 3.7B+00 2.1E-04 4 4E-02 1.0E-01 3.1E-03 1 3.1E-03 2,1B+02 2.1E+02
1,3,5-Trimethylbenzene 3.6E-01 3.6E+HM 3.1E-04 5,3E-02 1.0E-01 3.7E-03 1 3,7E-03 1.8E+02 1.3E+02
Semivolatile Organic Compounds
Naphthalene 1.8E-02 9,2B+H}0 5.28-06 7.5B-03 1.0E-01 5.3E-04 0 —_ 2.8E+02 1.0E+06

Naote: For the volatilization contrel column: "1” means the constituent is a volatile and a "0" means the constituent is not a volatile based on the sclected definition of a volatile on page 1 of this table.
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Table 3

Caleulation of Soil Volatilization Traasfer Factors for an On-Site Utility Worker

Risk Assessment Report
Former Top's Diner Property
Johustowa City, Pennsylvania
System Parameters
Variable Name Valve Units Description
DF 1 unitless dilut.on factor
Q/C control 1 0 indicates input velue; 1 indicates calculate from area using $8G formula
Q/C (if Q/C control = 0) {g/nf-sec) / (kg/m')
Asiee 0.5 acres assumes estimated area of the portion of the site that was investigated
A 11.911 not specified constant; default for outdoor worker (USEPA 2002, Bg. E-2); applied to a wtility worker
B 18.4385 not specified constent; default fior outdoor worker (USEPA 2002, Bq. E-2); applied to a utility worker
C 209.7845 not specified constant; default for outdoor worker (USEEA 2002, By E-2); applied to a utility worler
Qrc 68.2 (g/m'-sec) / (kp/mt)
. 1.5 glom’ ¥ dry bulk density; default value from S8G (USEPA 1996, p. 24)
Ps 2.65 gfom’ soil particle density; default value from SSG (USEPA 1996; p. 24)
d 213 m unsaturated thickness of affected soil; 7 ft based on depth on exceedances in on-site unsaturated soil samples 3-1¢ R-bes)
0.43 con'-porsfom’~total or L-pare/L-total total soil porosity; equal to 1-fy/p,)
n, 0.15 coo’-water/crri-total or L-water/L-total  water filled soil porosity; default value from SSG (USEPA 1996; p. 24)
n, .28 cr’-aixfom -otal or L-air/L-total air filled so0il porosity; equal to n-f
o 0.006 g-oc/g-soil fraction ofgenic carbon in soil; defanlt valve from S8G (USEPA 1996; p. 24)
T 25y exposure petiod; set equal to the exposure duration for the receptor
7.88E+08 sec
CF 1.0E+04 cm’/m” ronversion factor
CF2 1.0E+06 cm'/m’ conversion factor
CF3 41 mol/atm-m® comvzrsion factor
WPeut 30 deg C melting point cut-off for adjusted sail saturation Jimit determination
Volatilization Contrel 2 0 indicates no limits on volatilization
1 indjcates volat, occurs if Hen law const. > limét and mol. wt. < limit
2 indicates volat. occans if boiling point < Hmit
Henry's law limit 1.0E-05 atm-mo*mol
molecular weight limit 200 gig-mol
boiling point limit 200 deg C

Note: USEPA soil volatilization medel [USEPA 1996]

2:56 PM on 7/9/2015
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2:56 PM on 7/9/2015

Table 3
Calculation of Soil Volatilization Transfer Factors for an On-Site Utility Worker

Risk Assessment Report
Former Top's Diner Property
Johnstovn City, Pennsylvania
Chemical-Specific Varinbles
Chemical Froperties
Organic Carbon Henry's Law Vapor Phase ‘Water I'hase
Molecular Weighy Meliing Point Boiling Point Solubility Part, CoeL Constant Diffusivity Diffusivity
Mw MP BE 8 Koe H Dy Dy
Chemical (g/mol) ) ©0) (mg/L) {em’/g) or (L'kg) | (atm-m/mol) {cm¥s) (cms)
Volatile Organic Comp ounds
Benzene 781 55 81 1.8B+03 1.5B+02 5.68-03 9.0B-02 1.0E-05
'Toluene 931 949 11 538402 23E+02 6.6B-03 7.8B-02 9 IE-05
Ethylbenzene 106 -94.9 136 1.6B+02 4 5E+02 T.5E-03 6.9E.02 8.5E-06
Xylenes, Total 106 -25.2 140 1.8E+02 1.38E+02 5.2E-03 8.5E-02 9.9E-06
Cumene 120 96 152 5.0E+01 7.0B+H2 1.2B-02 6.0E-02 7.9E-06
1,2,4-Trimethylbenzene 120 -43.8 166 5.6E+01 6.1B+02 6.2E-03 6.1E-02 7.9B-06
1,3,5-Trimethylbenzene 120 447 165 4.9E+01 6.0E+02 B.8B-03 6.0E-02 7.83E06
Semivolatile Organic Compounds
Napkihalene 128 80.2 218 3.0E+01 1.58+03 4.4B-04 6,102 8. 4E-06
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Table 3
Calculation of Soil Volatilization Transfer Factors for an On-Site Utility Worker

Risk Assessmenat Report
Former Tep's Diner Property
Johnstown City, Pennsylvania
Chemical-Specific Variables
Calculated Parameters
Dim. Henry's | Soil-Water Part. Apparent Average Flox | Maximum Flux| Volatilization | Velatilization Traospert | Calculated Soil [ Adjusted Soil
Law Constant Coeff Diffusivity Factor Factor Factor Control Factor Sat. Limit Sat. Limit
H K, D, FFa FFm VFan TFvol Csat Csat-adj
Chemical {unitlcss) | (eraig) or (Lkg) |  (cm'/ser) (g/m'-sec) (/n'-sec) (kg/n’) {unitless) {kg/m’) {cap/ke) (mg/ke)
Volatile Organic Compounds
Benzene 2.3E-01 8.3B-01 1.1E-03 2.0B-02 4.1E-03 6.0B-05 1 6,0B-05 1.85+03 1.BE+03
Toluene 2.7E-D1 L4B+00 7.3E-04 1.6E-02 4.18-03 6,0E-05 1 6.0E-05 8.3E+02 8.3E+02
Bibylbenzene 3.2E-01 2.7E+00 4.2E-04 1.2E-02 4,1E-03 6.0B-05 1 6.0E-05 4.6E+02 4.6E+02
Xylenes, Total 2.1E01 2.3E+00 3.9E-04 1.2B-02 4.1E-03 6.0E-05 1 6.0E-05 43E+02 4.3E+H02
Cumene 4.98-01 4.2E+00 3.6E-04 1.1B-02 4.1E-03 6.0E-05 | 5.0E-D5 2.28+02 2.26+02
1,2,4-Trimethylbenzene 2.5E-01 3,76+00 21B-04 | 8.88-03 4,1E-03 6.0E-05 1 6.0E-D5 2,1EH2 2,1E+02
1,3,5-Trimethylbenzene 3.6E-01 3.6E+00 3,IE-04 | LIE-02 4.1E-03 6.0B-05 1 6.0E-05 1.8E+02 1.8E+02
Semivolatile Organic Compounds .
Naphthalene 1.8E-02 9.2E+00 6.2E-06 1.5E-D3 4,1E-03 1.2B-05 1] - 2.88+02 1.0B+06

Note: For the volatilization control column: "1" means the constituent iz 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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Table 4

Calculation of Soil Volatilization Transfer Factors for an Off-Site Construction Worker (Central Ave. ROW)

Risk Assessment Repoxt
Former Top's Diner Property
Johnstown City, Pennsyvlania
System Parameters
Variable Name Value Units Description

DF 1 umitless dilution factor
Q/C control 1 0 indicates iaput value; 1 indicates caleulate from area nsing SSG formula

QIC £ Q/C control = 0) (gfasec) / (kgff)

F. 0,04 acres n3sumes estimated aren of the Central Avenue ROW adjacent o the site

A 2.4538 not specified constant; default for construction worker (USEPA. 2002, Eq. E-15}

B 17.566 got specificd constant; default for cansirustion worker (USEPA 2002, Eq. E-15)

c 189.0426 not specified constant; deault for construction worker (USEPA 2002, Eq. E-15)
Qc 24.1 (ghmt-sec) / (kg/nd)
Py 1.3 lont or kg/L dry bulk deasity; default value from SSG (USEPA 1996; p. 24)
P 2.65 ploaf soil particle density; defsult value from SSG (USEPA, 1996; p. 24)

183 m onsajurated thickness of affected soil; 6 ft based on exseedances of on-gite unsaturated soil sanyples (4=10 fi-bgs) adjacont to Central Avenue
n 0.43 ohr-pore/or -total or L-pore/L-total total soil porosity; equal to 1-(p./p.)
i 0.15 cm’-water/ond-total or L-water/L-total water filled soil porosity; default value from SSG (USEPA 1996; p. 24)
0, 0.28 o -nixfeny’-total ar L-air/L-total air filled soil porosity; equal to n=n,,
for 0.005 g-oc/g-soil Fraction orpanic carbon in soil; default value from 838G (USEPA. 1996; p. 24)
T lyr exposurs period; set equal to the sxposvre duration for the receptor
3. 15EH)7 gec
CFl LOEHM cnl/m? conversion factor
CF2 1OE+06 o'/l conversion factor
CF3 41 mol/atm-rm® conversion factor
MPoue 30 deg C melting point cut-off for adinsted scil saturation limit determination
Volatilization Control 2 Qindicates no limits on volatilization
1 indicates volat. occurs if Hen law const. > limit and mel. wt. < limit
2 indicates volat. occurs if boiling point < tinit

Henry's law limit 1.0E-05 atm-m*/mal

molecular weight limit 200 gfg-mol

boiling Em'.nt limit 200 deg C

Note: USEPA soit volatilization model [USEPA 1996]
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Table 4
Calculation of Soil Volatilization Transfer Factors for an Off-Site Construction Worker (Central Ave. ROW)

Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsyvinnia
Chemical-Specific Vaciables
Chemical Properties
Molecular Organic Carbon |  Henry's Law Vapor Phase Water Phase
Welght Melting Foint Roiling Point Sofubility Part. Coef. Constant Diffustvity Diffusivity
MW MP BP 5 Koc H Dy Dy
Chemical (gfmol) (*C) (*C) {mg/L) (Lilg / cal'/g) {atm-or’/mol) (cm?/s) {cm?/s)
Volatile Orgenic Componnds .
Benzene 78.1 53 8] 1.BEH)3 1.58+02 5,68-03 9.0E-02 .OB-05
Toluene 9.1 04.9 111 5.3E+02 23E+02 6.6E-03 7.8E-02 0.2E-06
Ethylbenzene 106 949 136 16E+02 4,5B+02 79803 6.0E-02 B.SE-06
Xylencs, Total 106 -252 140 1.8E+02 3.8E+02 5.2E-03 B.5E-02 9.9E-06
Cumenc 120 56 152 5.0E+01 7.0E+H0Z 12E-02 6.0B-02 7.9E-D6
1,2 4-Trimethylbenzens 120 -43.8 169 5.6E+01 6.1E-+02 62E-03 6.1E-02 1.9E-G6
1,3,5-Trimethylbenzene 120 44.7 165 4,SE+01 6,0E+02 8 8E-03 6.0E-02 7.8E-06
Semivolatile Organic Compounds
Naphthalene 128 BD.2 218 3.0E+01 1.5E+03 4.4E-04 G.1E-D2 8.4E-06
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Table 4

Calculation of Soil Volatilization Transfer Factors for an Off-Site Construction Worker (Central Ave. ROW)

Risk Assessment Report
Former Top's Dimer Property
Johnstown City, Pennsyvlania
Chemical-Specific Variables
Calculated Parameters
Dim. Henry's | Soil-Water Part, Apparent Average Flux | Maximum Flax | Volatilization | Volatilization Transport | Calculated Soil | Adjusted Soil
Law Constaat Coeff. Diffusivity Factor Factor Factor Contral Factor Sat, Limir Sat, Limit
H Ky D, FFa FFm VFon TFvol Caat Cant-adj
Chemical (unifiess) (em7g) or (L/kg) (vaf/sec) (g/m’-sec) (g/m’-sec) (kg/m™) (mitleas) (kg/mi’) {rag/kg) (me/lg)
Volatile Organic Compounds
Benzene 2.3E-01 8.8BE-01 1.1E-03 9,8E-02 8.7E-02 3.6E-D3 1 3.6E-03 1.8E+03 L.BE+03
Toluens 2,7E-D1 1.4E+00 7.38-04 8.1E-02 8,7E-02 34B-03 I 3.4B-03 8.3E+02 B.3EH02
Ethytbenzene 3.2E-0] 2.7E+H00 42E-04 6.1E-02 B.7TE-02 2.5E403 1 23E03 4. 6B+H02 4.6E+02
Xylenss, Total 2.1E-01 2.3EH0 39604 6.0E-02 8.7E-02 2.5E-03 1 2.5B.03 4.3E+02 4.3E+02
Cumens 4.9E-0] 4.2E+00 3.6E-04 5.7E-02 8.7E-02 24E-03 1 24E-03 2,2E+02 22E+02
1,2, 4-Trimethylbenzene 2.5E-01 3.TE+H00 2.1E-04 4.4E-02 8.7E-02 1.8E-03 1 1.8E-03 2.1E+02 2.1EH02
1,3,5-Tomethylbenzene 3.6E-01 3.6EHI0 3.1E-04 5.3E-02 R.7E-02 2.2E-03 1 2.2E-03 1.8E+02 1.BE+02
Semivolatile Organic Compounds
Naphthaleus 1.8E-02 9.2E+00 6.1E-06 7.5E-03 8.TE-02 3.1E-04 0 — 2.8E+02 L.OE+06

Notz: For the volatilization control column: "1" means the constituent is a volatile and a "0" means the constitusnt is not a volatile based on the selected definition of a volatile on page 1 of this table.
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Calculation of Sofl Volatilization Transfer Factors for an Off-Site Utility Worker (Central Ave. ROW)

Table 5

Risk Agsesstent Report
Former Top's Diner Property
Johustown City, Pennsylvania
System Parameters
Variable Name Yalue Units Description

DF 1 unitless dilution fastor
Q/C control 1 0 indicaies input value; 1 indicates caloulate from area using S8G formula

QIC (if Q/C control = 0) (g/nr'-sec) / (kefu)

Agne 0.04 acres assumes zstimated area of the Central Avenwe ROW adjacent to the site

A 11.911 not specified constant; default for cutdoor worker (LISEPA 2002, Eq. E-2); applied to a utility worker

B 18.4385 not specified coustant; default for cutdoor worker (USEPA 2002, Eq. B-2}; applied to & utility worker

C 209.7845 not specified default for outdoor worker (USEPA 2002, Eq. B-Z); applied to a utility worker
Q/c 1114 (g/ni-sec) / (kghm)
Py 1.5 glom 7L dry bulk deasity; default value from SSG (USEPA 1996; p, 24)
. 2.65 pfen sofl particle density; default value from SSG (USEPA 1996; p. 24}
d 183 m unsaturated thickness of affected eoil; 6 £ based on depth on excesd: in on-gite d soil samples (4-10 fi-bgx) adjacent to Central Avenue

043 r.‘.m]-pum"nmi-intal or L-pore/L-total total s0il porosity; squal w 1-(py/p,)
Dy 0.15 om'-watzr/om -total or L-watsr/L-total water filled soil porogity: defanlt value from 556G (USEPA 1996; 1. 24)
Pa 0.28 enr'-air/ean™total or L-ir/L~total air filled soil porosity; equal to n-n,,
£ 0,006 g-oc/p-soil fraction organic carbon in soil; default value from SSG (USEPA 1996; p. 24)
T 25 yr exposure period; set equal to the exposure duration for the receptor
7.8BEH)8 sec
CF1 1OE+04 colfoe® conversion factor
CF2 1.0E+06 cm'/m’ conversion factor
CF3 41 mol/atm-m? conversion factor
MPent 30 deg C melting point cit-off for sdjusted soil saturation limit deterntination
Volatilization Control 2 0 indicates no limits on volatilization
1 mmdicates volat. ocours if Hen law const. > timit and mol, wt, < [init
2 indicates volat. ocours if boiling point < Limit

Henry's law Limit 1.0E-05 atm-m%mol

melecular weiglst limit 200 g/g-mol

boiling point limit 200 deg C

Note: USEPA soil volatilization model [USEPA 1994]

2:55 PM on, 71972015
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Table §
Calculation of Soil Volatilization Transfer Factors for an Off-Site Utility Worker (Central Ave. ROW)

Risk Assessment Report
Former Top's Diner Property
Johsstown City, Pennsylvania
Chemical-Specific Variables
Chemital Properties
Molecular Osrganic Carbon Heary's Law Vapor Phase ‘Water Phase
‘Weight Melting Point Boiling Point Solubility Part. Coef. Canstant Diffogivity Diffasivity
MW MP BP 5 Koc H Dy Dy
Chemical (g/moi) ) °C) (rog/L) (em/g) or (LK) | (atmers®/mol) (cmifs) {cm/s)
‘Volatile Organic Compounds
Benzene 781 5.5 81 1.8E+03 1.5E+02 5.6E-03 9.0E-02 1.0E-05
Toluene 92.1 54,9 111 53E+02 2.3EH2 6.6E-03 71.8E-02 9,2E-06
Ethyibenzene 106 949 136 1,6E+02 4.5E+02 TOE-H3 6.98-02 ®.5E-08
Xylenes, Total 108 =25.2 140 1.BE-HI2 3.8E+02 5.2E-03 8.5E-02 9.9E-06
Cumens 120 L) 152 S.0E+01 T7.0E+02 1.2B-02 6,0E-02 ‘1.9E-06
1,2,4-Trimzthylbenzene 120 -43.8 169 S.6E+01 6,1E+02 6.2E-03 6.1E-02 7.9E-06
1,3,5-Trimsthylbenzeue 120 4.7 165 49E+01 6.0E+402 B.BE-03 6.0E-02 7.8E=D6
Semivolatite Organic Compounds
Naphithal 128 80.2 218 3.0E+01 1.5E5:+03 44E-04 6.18-02 B.4E-06
20f3 Shentz 2] RHI Cales - OF-Site Utility Workar_D52515 3
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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
Johnstown City, Pennsylvania
Chemical-Specific Varisbles
Calcwnlated Parameters
Dim. Henry's | Soil'Water Part, Apparent Average Flux | Maximum Flux| Volatilization | Volatilization Transport | Caleulated Seil | Adjnsted Soil
Law Constant Coeff. Diffusivity Factor Factor Factor Control Factor Sat. Limit Sat. Limit
H Ky Da FFa FFRm YFon TEvol Csat Csat-adj
Chemical (unitless) | (cm'/g)or (Likg) | (emfioec) (g/n"-scc) (gfm-sec) (lg/ar’) unitiess) (gfe) | (mgg) | (mglie)
Volatile Organic Compounds
Benzene 2.3E401 B.3E-01 L1ED3 2.0E-02 3.5E-03 3.1E-05 1 3.1B-05 1.8E+03 1.8E+D3
Toluens 2.7E-01 14E+00 7.3E-04 1.6E-02 3.3E-03 3.1E05 1 3,1E-Ds 8.3E+HI2 83EH)2
Ethylbenzene 32501 2.7E+H00 4 B4 L2E-02 3.5B-03 3.1E-05 1 3.1E-05 4,6E+02 4,6E+H02
Xylenes, Total 2.1E-01 2.3E+00 39E-04 1.2E-02 3,5E-03 3.1E-05 1 3,1E-05 4.3E+4(2 43EH2
Cumene 4.9E-01 4.2E-H00 3.6B-04 L1EQ2 3.5E-03 3,1E-05 1 3.1E-05 2.2E+02 2.2E+02
1,2,4-Trimsthylbenzenc 25801 3.7EH0 2.1E-04 3 BE-03 3.5E-03 3.1E-0% 1 3.IE-05 2. 1E4+02 2.1E+2
1,3,5-Trimethylbenzene 3.6EB-01 3.6EH00 3.1B-04 11E-02 3.5E-03 3.1E-D5 1 3.1E-D5 i.8E+HI2 1.88+H02
Semivolatile Organic Comp |
Naphthalene 1.3E-02 9,2E+0G 6.2E-D6 1.5E-03 3.5E-03 1.4E-05 0 - 2.8E+H2 1.0E+06

Note; For the volatilization control columa: "1" means the: constituent is a volatile and 2 "0" means the constitwent is not a volatils based on the selected defimition of & volatile on page 1 of this table.

Sheetz 21 R-HI Calcs - O-Site Utility Worker_D62515.xls
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Table 6

Calculation of Unexposed Groundwater Volatilization Transfer Factors for 2 Trespasser (12 to 18 years old)

Risk Assessment Report
Former Top's Diner Propety
Jobnstown City, Pennsylvania

System Parameters Unexposed Groundwater - Without Infrusive A.ctivities
Variable Naune Value Units Description
By 0.26 cm’-air/om’-soil ASTM defanlt volumetric air content in vadose zone soils
8, 0.12 cr-H20/cnr’-soil ASTM default volumetric water content in vadose zone soils
Barap 0.038 om'-ir/om’-so0il ASTM default volumetric air content in capillary fringe soils
Brvcap 0.342 co’-H20/cnr’-soil ASTM default volumetric water confent in capillary fringe soils
0r 0.43 cot-pore/ont™-soil total soil peresity; default value from SSG (USEPA, 2002)
A 2.02E+07 cm® source-zone area (based on estimated area of site, approximately 0.5 acres)
Low 10 ft depth to prormdwater (based on average depth to groundwater or-site}
3048 cm
h, 9.834 ft thickness of vadose zone (calculated a8 Ly - o)
299.8 cm
b 0.164 ft thickness of capillary fringe (ASTM default value)
50 cm
Ui 9 mph wind speed above ground surface (9 mph; Pittsburgh, PA annual average; NOAA)
402.2 cm/scc
Bay 200 cm ambient air mixing zone height (ASTM default value)
W 50 f ASTM default width of source area perallet to wind or groundwater flow direction
1524 cm
CFl LOE+03 L/m® conversion factor
CFr2 41 mol/atm-m?* conversion factor
Volatilization Contro] 2 0 indicates no limits on volatilization
1 indicates volat, occurs if Hen law const, > limit
2 indicates volat. occurs if boiling point < limit
Henry's law limit 1.0B-05 atm-m*/mol
malecular weight lirmit 200 g/g-mol
boiling point limit 200 °C

Note: ASTM groundwater volatilization model [ASTM 2015]
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Calculation of Unexposed Groundwater Volatilization Transfer Factors for a Trespasser (12 to 18 years old)

Table 6

Risk Assessment Report
Former Top’s Diner Propety
Johnstown City, Pennsylyania
Chemical-Specific Variables
Chemical Properties
Henry's Law Vapor Phase Water Phase
Molecular Weightl  Boiling Point Constant Diffusivity Diffusivity
MW BP H D, D,
Chemical (g/g-mol} (°C) (atm-m?/mol) (cm?/s) {cm’/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 9.2E-06
Ethylbenzene 106 136 7.9E-03 6.9E-02 8.5E-06
Xylenes, total 106 140 52B03 B.5E-02 4.95-06
Cumene 120 152 1.2E-02 6.0E-02 7.9E-06
1,2,4-Trimethylbenzene 120 169 6.2E-03 6.1B-02 7.9E-06
1,3,5-Trimethylbenzene 120 165 8.8E-03 6.0E-02 7.8E-06
Semivolatile Organic Compounds
Naphthalene 128 218 4 4E-04 6.1E-02 8.4E-06
20of3
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Table 6

Calculation of Unexposed Groundwater Volatilization Transfer Factors for a Trespasser (12 to 18 years old)

Risk Assessment Repozt
Former Top's Diner Propety
Jehnstown City, Penngylvania
Chemical-Specific Variables
Chlculated Parameters
Effective Effective Effective DIff.
Dispersion Diffusion Diffusion Coeff. between latilizats GW to Outdoor
Dim, Henry's Factor for Coefficient Coefficient GW and Soil Vu(;ln ation Air Volatilizationy
Law Constant | Ambicnt Air in Soll Cap. Fringe Surface atrol Factor
u Dth Dr.l'l'-; Dair-np Dt VFwnmh

Chemical (onitless) (cmis) {cm¥/s) {cm?¥s) (cm?/a) (unitless) (L/m’)
'Volatile Organic Compounds
Benzene 2.3E-01 6.1EH0 5.5B-03 1.6E-05 8.3E-04 1 1.0B-04
Toluene 2.7B-01 6.1E+00 4.7E-03 1.3E-05 6.85-04 1 1.0E-04
Bthylbenzene 3.2E-01 6.1B+00 4.2E-03 1.1E-DS 5.7E-04 1 1.0E-04
Xyleres, total 2.1E-01 &.1E+H00 5.2E-03 1.6E-05 8.1E-04 1 9.3E-05
Cumene 4.7E-01 6.FE+00 1.7E03 B.6E-06 4.6E-04 1 1.2E-04
1,2,4-Trimethylbenzene 2.5E-01 6.1E+00 3.7E-03 1.1E-05 5.6E-04 1 7.7E-05
1,3,5-Trimethylbenzene 3.6E-01 6.1E+H00 3.7B-03 9.4B-06 4.9E-04 1 9.7B-05
Semivolatile Organie Compounds
Naphthalene 1.8E-02 6.18+00 3.7E-03 7. 7B-05 2.1E-03 0 -

Note: For the volatilization control column;
on page 1 of this table.

"1" means the constituent is a volatile and a "0" menns the constituent is not a volatile based on the selected definition of a volatile
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Table 7

Calculation of Exposed Groundwater Volatilization Transfer Factors for 2an On-Site Construction Worker
Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pernsyvlania

System Parameters Exposed Groundwater - During Intrusive Activities
Variable Value Units Description
Mass Transfer Coefficlent Parameters
Kammo 0833 cm/sec gas-phase mass transfer coefficient of water vapor at 25 °C
MWhao 18 gfmol molecular weight of water
kLo 0002 cm/fsec liquid-phiase mass transfer coefficient of oxygen at 25°C
MW 32 gimol molecular weight of oxygen
T 77 °F average system absolute temperature
298 K
R 8.21E-05 atm-m*mol-°K  gas consiant

Emission Flux and Concentration in Trench Parameters

F 1  unitless fraction of floor through which contaminant can enter
ACH 27 1/ air changes per hour
CFl 1.0E-03 Licm’ converson factor
CF2 1.0B+04  em/m® conversor factor
CF3 3600 sec/hr conversor. factor
Trench Dimensions
L 8 f length; default assumption (VADEQ 2014)
244 m
w 6 ft width; professional judgment
1.83 m
D 0 #f depth; based on the maximum excavation depth
305 m
A 446 m* area
v 1358 m® volute
W/D 0.60  unitless
Volatilization 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 oceurs if boiling point < linit

Henry's law limit 1.0E-05 atro-my/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
Calenlation of Exposed Groundwater Volatilization Transfer Faetors for an On-Site Construction Worker

Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsyvlania
Chemieal-Specific Veriables
Chemijcal Properties Caleulated Parameters
Gas-Phase Liguid-Phase Overall
Molecular Boiling Henry's Law Mess Transfer | Mass Transfer | Mass Transfer Volatilization Volatilization
Weight Point Constant Coefficient Coefficient Coefficient Control Factor
MW; BP; H; ki ki, K, VF
Chemical __(g/mo)) ) (atm-m?/mol) (cm/se) (cov/sec) {cm/ser) (L/m’)
Volatile Organic Compounds
Benzene . 78.1 81 5.6E-03 5.09E-01 1.28E-03 1.27E-03 1 5.54R-01
Toluene 2.1 111 6.8E-03 4.32E-01 1.18E-03 L.17E-03 1 5.11B-01
EBtliylbenzene 106 136 7.8B-03 4.60E-01 1.10E-03 1.09E-03 i 4.77E-01
Xylenes, Total 106 140 52E-03 4.60E-01 L10E-03 1.09E-03 1 4.75E-01
Cumene 120 152 1.2B-G2 4.41E-01 1,03E-03 1.03E-03 1 4.50B-01
1,2, 4-Trimethylbenzene 120 165 6,26-03 441E-01 1.03E-03 1.02E-03 1 4 48E-31
1,3,5-Trimethylbenzens 120 165 3.8E-03 4.41E-01 1.03E-03 L.O3E-03 1 4 49E-01
Semivolatile Organic Compounds
Naphthalene 128 218 4 4B-04 4.32E-01 1.00E-03 8.86E-04 0 =

Note: For the volatilization control column: *1" means the constituent is a volatile and a "0" means the constifuent is not a volatile based on the selected definition of 2 volatile on page | of this table.
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Calculation of Exposed Groundwater Volatilization Transfer Factors for an Off-Site Utility Worker (Central St. ROW)

Table 8

Risk Assessment Report
Former Top's Diner Property
Johnstown City, Peansylvnaia
System Parameters
Variable Value Units Description
Muass Transfer Coefficient Parameters
Koo 0.833 cm/sec gas-phase mass transfer coefficient of water vapor at 25 °C
MWyzn 18  g/mol molecular weight of water
ki.op 0.002 cm/sec liquid-phase mass transfer coefficient of oxygen at 25°C
MWop, 32 gmol molecular weight of oxygen
T 77 °F average system absolute temperature
298 K
R 821E-05 atm-m’mol’K  gas constant
Emission Fiux and Concentration in Trench Parameters
F 1 unitless fraction of floor through which contaminant can enter
ACH 27 1l air changes per hour
CF1 10E-03 Licw’ converson factor
CF2 LOE+04  cm¥/m® conyerson factor
CF3 3600 sec/hr converson factor
Trench Dimensions
L g f length; default assumption (VADEQ 2014)
244 m
w 6 fi width; professional judgment
183 m
n 14 ft depth; based on the maximum excavation depth of receptor
427
A 446 m* area
v 1903 m' volume
- W/D 043 _unitless
Velatllization Controf
Volatilization Control 2 0 indicates no limits on volatilization
1 indicates volat. ocours if Hen law const. > limit and mol, wt. < limit
2 indicates voiat. occurs if boiling point < limit
Henry's law timit 1.0E-05 atm-m*/mol
molecular weight limit 200 g/g-mol
boiling point limit 200 °C

Note: VADEQ groundwater volatilization model [VADEQ 20141
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Table 8

Calculation of Exposed Groundwater Volatilization Transfer Factors for an Off-Site Utility Worker (Central 5t. ROW)

Risk Assessment Report
Former Top's Diner Property
Johmatown City, Penneylvnaia
Chemical-Specific Variables
Chemieai Properties Calculated Parameters
Gas-Phase Liquid-Phase Overall
Molecular Boiling Heory's Law Mass Transfer | Mass Transfer | Mass Transfer Volatilization Volatilization
Weight Point Constant Coefficient Coefficient Coefficient Control Factor
Mw,; BP; ;1 kg by, K VR
Chemical {g/mol) (°C) (atm-m*/mol) (cm/sec) {ent/sec) {cm/sec) (Lim®)
Valatile Organic Compounds ‘
Benzene 78.1 81 S.6E-03 5.09E-01 1.28E-03 1.27E-03 1 1.96E-01
Toluene 92.1 111 6.6E-03 4.82E-01 1.18B-03 1,17E-03 1 3.658-01
Ethylbenzene 106 136 7.9E-03 4.60B-01 1.10E-03 1.09E-03 1 341801
Xylenes, Total 106 140 5.2E-03 4.60E-01 1.10B-03 1.09B-03 1 3.40E-01
Cumene 120 52 1.2E-02 4.41BE-01 1.03E-03 1.03E-03 1 3.21ED]
1,2,4-Trimethylbenzene. 120 169 6.2E-03 4.41E-01 1.03E-03 1.02E-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
Semivolatite Organic Compounds
Naphthalene 128 218 44E-04 4.32E-01 1.00E-03 8 86E-04 0 -
2:55 PM o 7/9/2015 20f2 Sheetz 21 R-HI Cales - OFF-Site Utility Worker_062515.x1s
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Table 9
Calcnlation of Unexposed Groundwater Volatilization Transfer Factors for an On-Site Utility Worker
Risk Asgessment Report
Furmer Top's Diner Property
Johnstowa City, Pennsylvania

System Parametery Unexposed Groundwater - During Intrusive Activities

Variable Value Units Deseription
Effective Diffusion Coefficients
AC 0.25 ocmYem' volumetric air content in vadose zone soil; default
Porey 0.44 omem® total safl porosity in vadose zone; default
T 77 °F average system absolute temperaturs; default
298 K
R B.2IE-D5 am-m/mol K ideal gas constant; defank
Emission Flux and Concentration in Trench Parameters
F 1 unitless fraction of floor through which contaminant can enter; defanlt
L 10 ft depth to groundwater based on average depth to groundwater at the site
3048 cm
ACH 2 l/r air changes per hour
CF1 LOB-03 Lfom® converson factor
CF2 LOE+04  cm®/m* converson factor
CF3 3600 sec/hr converson factor
Trench Dimensions
L 3 f length; default assumption (VADEQ 2014)
244 wm
W 6 ft width; professional judgment
1.83 m
D i f depth; based on maximum excavation depth of receptor
182 m
1829 com
A 446 m° arer
v 516 o volume
W/D . 1.00  unitless
Volatilizatien Control 2 0 indicates no limits on volatilization
1 indiicates volat. occurs if Hen law const, > limit and moL. wt, < }mit
2 indicates volat. occurs if boiling point < litit
Heary's law limit 1.0E-05 atm-m*mol
melecular weight limit 200 p/p-mol
boiling point limit 200 deg C

Note: VADEQ groundwater volatilization model [VADEQ 2014]
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Table 9
Calculation of Unexposed Groundwater Volatilization Transfer Factors for an On-Site Utility Worker

Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania
Chemical-Specific Variables
Chemical Properties Calcnlated Parameters
Distance Between
Molecular Heary's Law Diffusivity Trench Bottom Area of Volume of Volatilization Volatilization
Weight Clonstant Boiling Point in Air and Groundwater Trench Trench Control Factor
MW H, BP D, L A v VF
Chemical (g/mol) _(atm-m*/mol) ('Cy {cm’/s) (em) () (w*) {L/m")
Volatile Organic Com pouads
Benzene 78.1 5.6E-03 81 9.0E-02 1.22E+02 4 46E+00 8.16E+00 1 8.37E-02
Toluene 921 6.6E-03 11 7.8E-32 1.22E+02 4.46B-+00 8.16E+00 1 8.71E-02
Ethylbenzene 106 7.8E-03 136 6.9E-02 1.22B+02 4.46E+00 8. 18E+00 1 9.108-02
Xylenes, Total 106 5.2B-03 140 8.5B8-02 L22E+02 4.46E+00 B.16E-+00 1 7.39E-02
Cumene 120 1.2E-02 152 6.0E-02 1.22B+02 4 46E4+00 B.16E+00 1 1.17E-01
1,2,4-Trimethylbenzene 120 6.2E-03 169 6.18-02 1.22B+02 4.46E-+00 8.16E+00 1 6.34E-02
1,3,5-Trimethylbenzene 120 8.8E-03 165 6.0B-02 1.22BH2 4 46E+00 B.16E+03 1 8.90E-02
Semivolatile Organic Compounnds
Naphthalene 128 4 4E-04 218 6.1E-02 1.22E+02 4.46E+D0 8.16E+00 0 ==
Note: For the volatilization control column: *1" means the constituent is a volatile and a "0" means the constituent is not a voiatile based on the selected definition of & 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)
Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania

System Parameters

Variable Value Units Description
Effective Diffusion Coefficients
AC g 025 cmYem’ volumetric air content in vadose zone soil; default
Pofg 044 om’fem’ total soil porosity in vadose zone; default
T 77 °F average systern absolute temperature; default
208 K
R 821E-05  atm-m*/mol-"K __ideal gas constant; default
Emission Flux and Concentration in Trench Parameters
F 1 unitless fraction of floor through which contaminant can enter; default
Lgw 10 f depth; based on the average depth to groundwater at the site
3048 com
ACH 27 e air changes per hour
CFl 1.0B-03 Licm® converson factor
CF2 LOE+04 cm¥/m? converson factor
CF3 3600 sec/hr converson factor
Trencit Dimensions
L 8 ft length; default assumption (VADEQ 2014)
244 m
w 6 ft width; professional judgment
183 m
D 8 fi depth; based on the maximum excavation depth
244 m
2438 com
W/D 0.75 unitless

Note: YADEQ groundwaler volatilization model [VADEQ 2014]

2:57 PM on %/9/2015 lofz Sheetz 21-R-HI Calcs - Off-Site Const Worker_062515.xls
Mi\Lehman Bngi \Sheetz#21 Joh - Former Top's Diner\Tables\Rigk Calcs\




2:57 PM on 7/9/2015

Table 10
Calculation of Unexposed Groundwater Volatilization Transfer Factors for an Off-Site Construction Worker (Central Ave. ROW)

Risk Assessment Report
Former Top's Diner Property
Johnstown City, Pennsylvania
Cheraical-Specific Variables
Chemical Properties Caleulated Parameters
Distance Between
Henry's Law Diffusivity Trench Botiom Area of Volume of Volatilization
Constant in Air and Groundwater Trench Trench Factor
H; D Ly A v VF
Chemical (atm-m*/mol) (em’/s) (em) (m?) (m’) (L/m*)
Volatile Organic Compounds
Benzene 5.6B-03 9.0E-02 6.10E+01 4 46E+00 1.09E+01 9.30E-03
Toluene 6.6E-03 7.86-02 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
Xylenes, Total 52E-03 8.5E-02 6.10E+01 4 46E+00 1.09E+01 8.22E-03
Cumene 1.2E-02 6.0E-02 6.10E+01 4.46E+00 L.O9E+01 1.30E-02
1.2,4-Trimethylbenzene 6.2B-03 6.1E-02 6.10E+01 4 46EHI0 1.09E+01 7.05E-03
1,3,5-Trimethylbenzene §.8E-03 6.0E-02 6.10E+01 4.46E+00 1.09E+)1 9.92E-03
Semivolatile Organic Compounds
Naphthalene 4. 4E-04 6.1E-02 6.10E+01 4 46E+00 [ 09E+01 4,99E-04
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