
 
 
 

The  following  documentation  is  an  electronically‐
submitted  vendor  response  to  an  advertised 
solicitation  from  the  West  Virginia  Purchasing 
Bulletin  within  the  Vendor  Self‐Service  portal  at 
wvOASIS.gov.  As part of the State of West Virginia’s 
procurement  process,  and  to  maintain  the 
transparency  of  the  bid‐opening  process,  this 
documentation  submitted  online  is  publicly  posted 
by  the  West  Virginia  Purchasing  Division  at 
WVPurchasing.gov with any other vendor responses 
to  this  solicitation  submitted  to  the  Purchasing 
Division in hard copy format. 
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Proc Folder :

Solicitation Description :

Proc Type :

Date issued Solicitation Closes Solicitation Response Version

Solicitation Response

Purchasing Division
2019 Washington Street East

Charleston, WV 25305-0130
Post Office Box 50130

State of West Virginia

713506

Open-end contract for Environmental Risk Assessment

Central Master Agreement

2020-07-29

13:30:00

SR 0313 ESR07282000000000481 1

 VENDOR

VS0000027265

Christina Traynor

Environmental Risk Solutions LLC

Comments:

Total Bid : Response Date: Response Time:Total Bid : 

Solicitation Number: CRFQ 0313 DEP2100000002

$66,500.00 2020-07-28 15:11:46

FOR INFORMATION CONTACT THE BUYER

Signature on File FEIN # DATE

All offers subject to all terms and conditions contained in this solicitation

FORM ID : WV-PRC-SR-001

Joseph E Hager III

(304) 558-2306
joseph.e.hageriii@wv.gov
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 Line Comm Ln Desc Qty Unit Issue Unit Price Ln Total Or Contract Amount

Comm Code Manufacturer Specification Model #

Extended Description :

1 Risk or hazard assessment 700.00000 HOUR $95.000000 $66,500.00

77101501

Environmental Risk Assessor Open end contract for service, bid sheet represents an estimated number of hours for
bidding purposes to establish a contracted set price per hour.

Comments: Delivery days assumes an average of 30 days to provide review services on a specific project.



 
324 Ivy Drive 
Gibsonia, PA 15044 
412-445-0247 
 
 
July 28, 2020 
  
Mr. Joseph E. Hager III 
West Virginia State Purchasing Division 
2019 Washington Street East 
P.O. Box 50130 
Charleston, WV 25305 
 
 
REGARDING:  SOLICITATION NO. CRFQ 0313 DEP2100000002 
  OPEN-END CONTRACT FOR ENVIRONMENTAL RISK ASSESSMENT 
 
 
Dear Mr. Hager: 
 
Environmental Risk Solutions, LLC (ERS) is pleased to provide this quotation for the open-end 
Contract for Environmental Risk Assessment for the West Virginia Department of Environmental 
Protection (WVDEP).  
 
Although ERS is a relatively new firm, its personnel have many years of experience conducting 
human health and ecological risk assessments for clients in the State of West Virginia, as well as 
experience under multiple other state and federal programs. Our risk assessors were previously 
employed by RBR Consulting, Inc., which terminated operations in November 2019. 
 
The attached bid package includes the completed Request for Quotation (RFQ) No. CRFQ 0313 
DEP2100000002, including: 
 

• Pricing Page 
• Purchasing Affidavit (notarized) 
• Certificate of Insurance 
• Vendor Registration and Disclosure Statement and Small, Women- and Minority-Owned 

Business Certification Application 
• Risk Assessor Resumes 
• Example Risk Assessments 

 
I would like to note that two example risk assessments are provided; one recently completed by 
ERS and approved without comment by the Pennsylvania Department of Environmental 
Protection (PADEP). The second example report was completed by RBR Consulting, Inc.; 
however, it represents a work product completed by the same risk assessors and illustrates our 
experience with human health and ecological risk assessment under West Virginia's Voluntary 
Remediation Program. 
 



 
 
Mr. Joseph E. Hager III 
West Virginia State Purchasing Division 
July 28, 2020 
Page 2 of 2 
 
 
We appreciate the opportunity to provide our consulting services to the Department. Please do 
not hesitate to contact me at 412-445-0247 with any questions. 
 
Best Regards, 

 
Christina Traynor 
Owner / Principal Scientist 
 
Attachments 



Chrissy Traynor
Christina Traynor
Environmental Risk Solutions LLC
324 Ivy Drive
Gibsonia, PA. 15044
412-445-0247

Chrissy Traynor
84-3624090

Chrissy Traynor
July 28, 2020



Chrissy Traynor
$95.00

Chrissy Traynor
$66,500.00









































Chrissy Traynor
Christina Traynor, Owner/Principal Scientist

Chrissy Traynor
324 Ivy Drive, Gibsonia PA. 15044

Chrissy Traynor
412-445-0247

Chrissy Traynor
ctraynor@ers-consulting.com

Chrissy Traynor
Environmental Risk Solutions, LLC

Chrissy Traynor
Owner/Principal Scientist

Chrissy Traynor
Christina Traynor, Owner/Principal Scientist

Chrissy Traynor
July 28, 2020

Chrissy Traynor
412-445-0247



Chrissy Traynor
Environmental Risk Solutions, LLC

Chrissy Traynor
July 28, 2020

Chrissy Traynor
* None Received *
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Christina Traynor

Chrissy Traynor
412-445-0247
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ctraynor@ers-consulting.com



Chrissy Traynor
$95.00

Chrissy Traynor
$66,500.00

Chrissy Traynor
$66,500.00





 
 

 
CERTIFICATE OF INSURANCE 



SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE
THE EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN
ACCORDANCE WITH THE POLICY PROVISIONS.

INSURER(S) AFFORDING COVERAGE

INSURER F :

INSURER E :

INSURER D :

INSURER C :

INSURER B :

INSURER A :

NAIC #

NAME:
CONTACT

(A/C, No):
FAX

E-MAIL
ADDRESS:

PRODUCER

(A/C, No, Ext):
PHONE

INSURED

REVISION NUMBER:CERTIFICATE NUMBER:COVERAGES

IMPORTANT:  If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must have ADDITIONAL INSURED provisions or be endorsed.
If SUBROGATION IS WAIVED, subject to the terms and conditions of the policy, certain policies may require an endorsement.  A statement on
this certificate does not confer rights to the certificate holder in lieu of such endorsement(s).

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES
BELOW.  THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

OTHER:

(Per accident)

(Ea accident)

$

$

N / A

SUBR
WVD

ADDL
INSD

THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD
INDICATED.  NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS,
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS.

$

$

$

$PROPERTY DAMAGE
BODILY INJURY (Per accident)

BODILY INJURY (Per person)

COMBINED SINGLE LIMIT

AUTOS ONLY

AUTOSAUTOS ONLY
NON-OWNED

SCHEDULEDOWNED
ANY AUTO

AUTOMOBILE LIABILITY

Y / N
WORKERS COMPENSATION
AND EMPLOYERS' LIABILITY

OFFICER/MEMBER EXCLUDED?
(Mandatory in NH)

DESCRIPTION OF OPERATIONS below
If yes, describe under

ANY PROPRIETOR/PARTNER/EXECUTIVE

$

$

$

E.L. DISEASE - POLICY LIMIT

E.L. DISEASE - EA EMPLOYEE

E.L. EACH ACCIDENT

ER
OTH-

STATUTE
PER

LIMITS(MM/DD/YYYY)
POLICY EXP

(MM/DD/YYYY)
POLICY EFF

POLICY NUMBERTYPE OF INSURANCELTR
INSR

DESCRIPTION OF OPERATIONS / LOCATIONS / VEHICLES  (ACORD 101, Additional Remarks Schedule, may be attached if more space is required)

EXCESS LIAB

UMBRELLA LIAB $EACH OCCURRENCE

$AGGREGATE

$

OCCUR

CLAIMS-MADE

DED RETENTION $

$PRODUCTS - COMP/OP AGG

$GENERAL AGGREGATE

$PERSONAL & ADV INJURY

$MED EXP (Any one person)

$EACH OCCURRENCE
DAMAGE TO RENTED

$PREMISES (Ea occurrence)

COMMERCIAL GENERAL LIABILITY

CLAIMS-MADE OCCUR

GEN'L AGGREGATE LIMIT APPLIES PER:

POLICY PRO-
JECT LOC

CERTIFICATE OF LIABILITY INSURANCE DATE (MM/DD/YYYY)

CANCELLATION

AUTHORIZED REPRESENTATIVE

ACORD 25 (2016/03)
© 1988-2015 ACORD CORPORATION.  All rights reserved.

CERTIFICATE HOLDER

The ACORD name and logo are registered marks of ACORD

HIRED
AUTOS ONLY
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VENDOR REGISTRATION AND DISCLOSURE 
STATEMENT 

AND 
SMALL, WOMEN- AND MINORITY-OWNED 
BUSINESS CERTIFICATION APPLICATION 
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WV-1A                      F  New       F  Update 
REV.  09/26/18 

STATE OF WEST VIRGINIA - PURCHASING DIVISION 

VENDOR REGISTRATION AND DISCLOSURE STATEMENT 
AND SMALL, WOMEN-, AND MINORITY-OWNED BUSINESS 

CERTIFICATION APPLICATION 
�
� � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � �

�

Before�a�vendor� is�eligible�to�sell�goods�and/or�services�to�the�State�of�West�Virginia,�the�West�Virginia�Code� �§5AͲ3Ͳ12�
requires�all�vendors�to�have�on�file�with�the�West�Virginia�Purchasing�Division�a�completed�Vendor�Registration�and�Disclosure�
Statement.�Vendors�supplying�sole�source�goods�or�services�to�West�Virginia�state�agencies,�or�competitive�purchases�of�
$2,500�or�less�annually�in�aggregate�across�all�state�agencies�are�required�to�complete�the�Vendor�Registration�and�Disclosure�
Statement�(WVͲ1A�form).�If�the�amount�for�competitive�purchases�exceed�$2,500�in�aggregate�across�all�state�agencies�in�
any�one�year,�a�$125.00�annual�fee�is�required.�Payment�of�the�annual�fee�includes�email�notifications�on�bid�opportunities�
based�on�the�commodities�and�services�selected�upon�registering�in�the�Vendor�SelfͲService�(VSS)�portal�at�wvOASIS.gov.�Please�
complete�Part�I�of�this�form�in�its�ENTIRETY�and�return�to�the�state�agency�listed�below�for�their�completion�of�Part�II.�The�
agency�will�forward�this�form�to�the�West�Virginia�Purchasing�Division�for�processing.�Incomplete�forms�will�not�be�processed�
and�will�be�returned�to�the�vendor.�Please�return�all�correspondence�to:�
�
�����STATE�AGENCY:�
�
�����ADDRESS:�
�
�����CITY,�STATE,�ZIP:�
�
Whenever�a�change�occurs� in�the� information�submitted,�such�change�shall�be�reported� immediately� in�the�same�manner�as�
required�in�the�original�disclosure�statement�(West�Virginia�Code�§5AͲ3Ͳ12).�Vendors�doing�business�with�the�State�of�West�Virginia�
are� expected� to� abide� by� the� Vendor� Code� of� Conduct� available� online� at� www.state.wv.us/admin/�
purchase/vrc/vendorconduct.pdf.��
�
Privacy�Notice:��The�Purchasing�Division�is�required�to�collect�certain�information�as�stated�in�West�Virginia�Code�§5AͲ3Ͳ12,�other�
applicable�sections�of�the�West�Virginia�Code,�the�Vendor�Registration�and�Disclosure�Statement�forms,�and�other�documents�to�
facilitate�the�state�bidding�and�contract�administration�processes.��This�information�is�stored�in�a�secure�environment,�but�unless�
specifically�protected�under�state�law,�any�information�provided�may�be�inspected�by�or�disclosed�to�the�public.��
�
Vendors�are�also�required�to�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�other�state�agencies�or�political�subdivisions.�Failure�to�do�so�
may�result�in�delay�of�or�disqualification�from�a�contract�award,�pursuant�to�West�Virginia�Code�of�State�Rules�§148Ͳ1Ͳ6.1.7.�If�you�
have�any�questions�concerning�this�Vendor�Registration�and�Disclosure�Statement,�please�contact�the�Purchasing�Division�at�(304)�
558Ͳ2311.�
�
Questions�concerning�this�Vendor�Registration�and�Disclosure�Statement�may�be�directed�to�the�Purchasing�Division�at�
(304)�558Ͳ2311.�Should�you�need�additional�information�relating�to�vendor�registration,�please�visit�
www.state.wv.us/admin/purchase/VendorReg.html.� �
�
�
�

✔
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VENDOR REGISTRATION AND DISCLOSURE STATEMENT AND SMALL, WOMEN-, 
AND MINORITY-OWNED BUSINESS CERTIFICATION APPLICATION 

 

PLEASE TYPE OR CLEARLY PRINT ALL INFORMATION 
To Be Completed by the Vendor and Returned to the Purchasing Division 

� � � � � � � � � � � � � � � �
 

1. Legal�Name�of�Company/Individual�� � � � � � � � � � �

� Bidding�Address� � � � � � � � � � � � �

� � � � � � � � � � � � � � � � �

� Ordering�Address�� � � � � � � � � � � � � �

� (Please�provide�a�physical�address,�not�a�post�office�box.)� � � � � � � � � � ��

� Payment�Address� � � � � � � � � � � � �

� � � � � � � � � � � � � � � � �

� City,�State,�Zip�� � � � � � � � � � � � � �

� Telephone�Number��� � � � � ���Fax�Number�� � � � � � �

� Principle�Contact�Person�� � � � � � �EͲmail��� � � � � �

� Contact’s�Telephone�Number�� � � � ���Contact’s�Fax�Number�� � � � �

�
 DBA,�if�any� � � � � � � � � � � � � � �

� Bidding�Address� � � � � � � � � � � � �

� � � � � � � � � � � � � � � � �

� Ordering�Address� � � � � � � � � � � � �

� � � � � � � � � � � � � � � � ��

� Payment�Address� � � � � � � � � � � � �

� � � � � � � � � � � � � � � � �

� City,�State,�Zip�� � � � � � � � � � � � � �

� Telephone�Number��� � � � � ���Fax�Number�� � � � � � �

� Principle�Contact�Person�� � � � � � �EͲmail��� � � � � �

� Contact’s�Telephone�Number�� � � � ���Contact’s�Fax�Number�� � � � �

                 
2.� Vendor�Tax�Classification:�
 
F Individual�     F� Government� �
F� Sole�Proprietor     F� Medical�Corporation�
F� Partnership� �    F� Attorney�Corporation�
F� Corporation     F� NonͲProfit�Organization��     
F� Board�Member� � � � � F� Payroll�
F� Trust      F� Employee�
F� Estate��         �

                 
 
 

Environmental Risk Solutions LLC
324 Ivy Drive, Gibsonia PA 15044

324 Ivy Drive, Gibsonia PA 15044

324 Ivy Drive, Gibsonia PA 15044

Gibsonia PA 15044
412-445-0247

Christina Traynor ctraynor@ers-consulting.com
412-445-0247

✔



��Ǧͳ��Ǧ���������ͲͻȀʹȀͳͺ� �����͵�
�

VENDOR REGISTRATION AND DISCLOSURE STATEMENT AND SMALL, WOMEN-, 
AND MINORITY-OWNED BUSINESS CERTIFICATION APPLICATION 

 

PLEASE TYPE OR CLEARLY PRINT ALL INFORMATION 
To Be Completed by the Vendor and Returned to the Purchasing Division 

                 
 
3.��Taxpayer�Identification�Number�(TIN):�If�you�have�an�Identification�Number,�enter�it�below.�All�partnerships,�
corporations,�or�companies�with�employees�must�have�an�EIN.�

 

FFFFFFFFF�EIN�
 
If�you�do�not�have�a�EIN,�please�enter�Social�Security�number�(SSN),�Individual�Taxpayer�Identification�Number�(ITIN)�or�
Adoptive�Identification�Number�(ATIN)�and�check�the�correct�below.�

 

FFFFFFFFF�- (SSN�F,����ITIN�F,����ATIN�F)�
                
 
4.��(A)�Small,�WomenͲOwned,�MinorityͲOwned�Businesses�

West�Virginia�Code�§5AͲ3Ͳ59�establishes�a�procurement�certification�program� in�West�Virginia�for�small,�womenͲ,�and�
minorityͲowned�businesses.�Requirements�related�to�the�certification�program�are�provided�in�the�West�Virginia�Code�of�
State�Rules�§148Ͳ2Ͳ1�et�seq.�Note�that�this�certification�provides�nonresident�vendors�preference�that� is�equivalent�to�
competing�resident�(West�Virginia)�vendors�that�have�applied�for�resident�vendor�preference,�in�accordance�with�West�
Virginia� Code� §5AͲ3Ͳ37.� This� certification�may� assist� resident� small,�womenͲ,� and�minorityͲowned� businesses�when�
soliciting�business�in�other�states.�If�you�are�renewing�your�twoͲyear�SWAM�business�certification�status,�please�indicate�
the�appropriate�designation�below.�

Certification�of�Status�(Check�all�those�which�apply)�

F  MinorityͲowned�Business�[1]�means�a�business�concern�that�is�at�least�fiftyͲone�percent�owned�by�one�or�more��
minority�individuals�or�in�the�case�of�a�corporation,�partnership,�or�limited�liability�company�or�other�entity,�at�
least�fiftyͲone�percent�of�the�equity�ownership�interest�in�the�corporation,�partnership,�or�limited�liability�
company�or�other�entity�is�owned�by�one�or�more�minority�individuals�and�both�the�management�and�daily�
business�operations�are�controlled�by�one�or�more�minority�individuals.� �
�

x A�“minority�individual”�means�an�individual�who�is�a�citizen�of�the�United�States�or�a�noncitizen�who�is�in�full�
compliance�with�United�States�immigration�law�and�who�satisfies�one�or�more�of�the�following�definitions:� �
�

o African�American�means�a�person�having�origins�in�any�of�the�original�peoples�of�Africa�and�who�is�
regarded�as�such�by�the�community�of�which�this�person�claims�to�be�a�part.�

o Asian�American�means�a�person�having�origins�in�any�of�the�original�peoples�of�the�Far�East,�Southeast�
Asia,� the� Indian� subcontinent� or� the� Pacific� Islands,� including,� but� not� limited� to,� Japan,� China,�
Vietnam,�Samoa,�Laos,�Cambodia,�Taiwan,�Northern�Mariana,�the�Philippines,�a�U.S.�territory�of�the�
Pacific,�India,�Pakistan,�Bangladesh,�or�Sri�Lanka�and�who� is�regarded�as�such�by�the�community�of�
which�this�person�claims�to�be�a�part.�

o Hispanic�American�means�a�person�having�origins�in�any�of�the�SpanishͲspeaking�peoples�of�Mexico,�
South�or�Central�America,�or�the�Caribbean�Islands�or�other�Spanish�or�Portuguese�cultures�and�who�
is�regarded�as�such�by�the�community�of�which�this�person�claims�to�be�a�part.�

o Native�American�means�a�person�having�origins�in�any�of�the�original�peoples�of�North�America�and�
who� is� regarded� as� such� by� the� community� of�which� this� person� claims� to� be� a� part� or�who� is�
recognized�by�a�tribal�organization.�
 

8 4 3 6 2 4 0 9 0
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VENDOR REGISTRATION AND DISCLOSURE STATEMENT AND SMALL, WOMEN-, 
AND MINORITY-OWNED BUSINESS CERTIFICATION APPLICATION 

 

PLEASE TYPE OR CLEARLY PRINT ALL INFORMATION 
To Be Completed by the Vendor and Returned to the Purchasing Division 

                 
�
F Small�Business�[2]�means�a�business,�independently�owned�or�operated�by�one�or�more�persons�who�are��

citizens�of�the�United�States�or�noncitizens�who�are�in�full�compliance�with�United�States�immigration�law,�
which,�together�with�affiliates,�has�two�hundred�fifty�or�fewer�employees,�or�average�annual�gross�receipts�of�
$10�million�or�less�averaged�over�the�previous�three�years.� �

 

F  WomenͲowned�Business�[3]�means�a�business�concern�that�is�at�least�fiftyͲone�percent�owned�by�one�or�more�
women�who�are�citizens�of�the�United�States�or�noncitizens�who�are�in�full�compliance�with�United�States�
immigration�law,�or�in�the�case�of�a�corporation,�partnership�or�limited�liability�company�or�other�entity,�at�least�
fiftyͲone�percent�of�the�equity�ownership�interest�is�owned�by�one�or�more�women�who�are�citizens�of�the�
United�States�or�noncitizens�who�are�in�full�compliance�with�United�States�immigration�law,�and�both�the�
management�and�daily�business�operations�are�controlled�by�one�or�more�women�who�are�citizens�of�the�United�
States�or�noncitizens�who�are�in�full�compliance�with�United�States�immigration�law.�

��
(B)��Other�Federal�Designations�
�

Additionally,�by�providing�the�following�information,�I�represent�that�this�enterprise�is�a�small�business�as�defined�by�the�
Code�of�Federal�Regulations,�Title�13,�Part�121,�as�appended�Ͳ�which�contains�detailed�industry�definitions�and�related�
procedures�Ͳ�and/or�the�characteristics�of�the�enterprise's�control,�operation�and/or�ownership�are�accurately�reflected�
in�the�information�provided.�Check�all�that�apply.�
 

F�� Disabled�Small�Business�Ownership�[4]�

F�� Veteran�Small�Business�Ownership�[5] 
                
 

5.���Commodity�Codes:�You�may�register�for�commodity�codes�for�the�products�and�services�that�you�offer,�which�will�
provide�you�with�bid�opportunity�alerts�and�notifications�should�you�become�a�paid�registered�vendor.�To�perform�this�
function,�visit�the�Vendor�SelfͲService�(VSS)�portal�at�wvOASIS.gov.��

                 
�

6.��List�the�name,�title,�city�and�state�of�residence�for�all�owners/officers.��If�the�vendor�is�an�individual,�list�his�or�her�
name�and�city�and�state�of�residence,�and,�if�he�or�she�has�associates�or�partners�sharing�in�his�or�her�business,�list�their�
names�and�city�and�state�of�residence.�If�the�vendor�is�a�firm,�list�the�name�and�city�and�state�of�residence�of�each�member,�
partner�or�associate�of�the�firm.�If�the�vendor�is�a�corporation�created�under�the�laws�of�this�state�or�authorized�to�do�
business�in�this�state,�list�the�names�and�city�and�state�of�residence�of�the�president,�vice�president,�secretary,�treasurer�
and�general�manager,�if�any,�of�the�corporation;�and�the�names�and�city�and�state�of�residence�of�each�stockholder�of�the�
corporation�owning�or�holding�at� least�ten�percent�of�the�capital�stock�thereof.� �Attach�an�additional�sheet� if�space� is�
needed.�
�

� � � Name� � � � Position�� � � City�and�State�of�Residence�
� � � � � � � � � � � � � � � � �
�
� � � � � � � � � � � � � � � � �
�
� � � � � � � � � � � � � � � � �
�
If�the�vendor�has�only�one�owner/officer,�list�the�name,�position,�and�city�and�state�of�residence�above�and�please�initial�
here:�� � �

✔

✔

Christina Traynor                                      Owner / Principal Scientist                               Gibsonia, Pennsylvania

CLT



��Ǧͳ��Ǧ���������ͲͻȀʹȀͳͺ� �����ͷ�
�

VENDOR REGISTRATION AND DISCLOSURE STATEMENT AND SMALL, WOMEN-, 
AND MINORITY-OWNED BUSINESS CERTIFICATION APPLICATION 

 
PLEASE TYPE OR CLEARLY PRINT ALL INFORMATION 

To Be Completed by the Vendor and Returned to the Purchasing Division 
� � � � � � � � � � � � � � � � �
�
7.� List�the�bank�name,�city,�state,�and�telephone�number�of�one�or�more�financial�institutions�to�serve�as�reference�for�

the�vendor.�� � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � �

 
8.� What�is�the�latest�Dun�&�Bradstreet�number�and�rating�on�the�vendor?�� � � � � � �

� � � � � � � � � � � � � � � � �

�
9.��Is�the�vendor�acting�as�an�agent�for�some�other�individual,�firm�or�corporation?�If�yes,�attach�statement�of�the�
principal�authorizing�such�representation.� � � � �  F�No� � F��Yes�

                

By�signing�below�and�submitting�this�form,�the�vendor�certifies�and�acknowledges�that:�1)� it�has�obtained�all� licenses,�
certifications,�and�authorizations�necessary� to� lawfully�conduct�business� in� the�state�of�West�Virginia;�and�2)� that� the�
assertions�made�by�completing�this�form�and�delivering�it�to�the�Purchasing�Division�are�accurate�and�true�in�accordance�
with�the�applicable�law�and�rules.�As�authorized�agent�of�the�vendor�named�herein,�I�do�solemnly�swear�that�the�above�
information�is�true�and�complete,�in�accordance�with�West�Virginia�Code�§5AͲ3Ͳ12(e).��
�
In�the�event�that�the�vendor�is�applying�for�certification�as�a�small,�womenͲ,�or�minorityͲowned�business,�the�vendor’s�
signature�below�further�certifies�that:�1)�the�state�in�which�the�vendor�has�its�headquarters�or�principal�place�of�business�
does�not�deny�a�like�certification�to�a�West�Virginia�based�small,�womenͲowned,�or�minorityͲowned�business;�2)�the�state�
in�which�the�vendor�has�its�headquarters�or�principal�place�of�business�does�not�provide�a�preference�to�small,�womenͲ
owned,�or�minorityͲowned� firms� that� is�unavailable� to�West�Virginia�based� businesses;� and,� 3)� that� it�has� read� and�
understands�this�form,�along�with�the�law�and�rules�governing�certification�as�a�small,�womenͲowned,�or�minorityͲowned�
business.�
 
           
    Authorized�Agent�of�Vendor�(Print�Name)�
�
� � � � � � � � � � �
� � � � ��������Authorized�Agent�(Signature)�
�
� � � � � � � � � � �
� � � � ����������������������������Title�
�
� � � � � � � � � � �
� � � � ���������������������������Date�
�
�
�
�
�
�

PURCHASING�DIVISION�
USE�ONLY�

Vendor�ID:��������� � � � �

Check�No.�:�� � � � �

Memo�No.�:�� � � � �

Date:�� � � � � �

Entered�by:�� � � � �

Dollar Bank, Wexford, PA 15090      724-933-6900

D&B DUNS Number: 117419272

✔

Christina Traynor

Owner / Principal Scientist

July 28, 2020



��Ǧͳ��Ǧ���������ͲͻȀʹȀͳͺ� ������
�

VENDOR REGISTRATION AND DISCLOSURE STATEMENT AND SMALL, WOMEN-, 
AND MINORITY-OWNED BUSINESS CERTIFICATION APPLICATION 

 

PLEASE TYPE OR CLEARLY PRINT ALL INFORMATION 
To Be Completed by the Vendor and Returned to the Purchasing Division 

� � � � � � � � � � � � � � � � � �
�

Part�II:�FOR�STATE�USE�ONLY�Ͳ�To�Be�Completed�by�State�Agency�and�Returned�to�Purchasing�Division�

�

1. ���Please�provide�a�concise�description�of�the�goods�and/or�services�the�vendor�is�providing�with�your�specific�transaction.��
                  

                  

                  

�
2. ���Cite�the�corresponding�exemption�code�from�Section�9�of�the�Purchasing�Division�Procedures�Handbook,�if�applicable.��
                  

                  

                  

 
3.���Are�the�goods�and/or�services�considered�sole�source?� � � � F�No� � F��Yes�
� � � � � � � � � � � � � � � � �  
 
4.��Will�the�goods�and/or�services�provided�by�this�vendor�exceed�$2,500�in�aggregate�across�all�state�agencies?�If�not,�and�
an� award� under� this� dollar� threshold� is� pending,� please� also� contact� the� wvOASIS� Finance� Team� at�
financeteam@wvoasis.gov�for�a�processing�code�to�use�on�your�wvOASIS�award�document.�� �

� � � � � � � � � �  F�No� � F��Yes�
� � � � � � � � � � � � � � � � �  
�
�
� � � � � � � � � � � ����
State�Agency�Procurement�Officer�Signature�� � ���������������Date�
�
� � � � � � � � � � � ����
Telephone�No.� � � � � ������������FAX�No.�
 

Return�to:�WV�Purchasing�Division��
Vendor�Registration�

2019�Washington�Street,�East�
Charleston,�WV�25305Ͳ0130�



 
 

RISK ASSESSOR RESUMES 



 
324 Ivy Drive 
Gibsonia, PA 15044 

 
Christina Traynor 
Principal Risk Assessment Scientist 
 
Summary 
 
I have over 25 years of experience conducting human health and ecological risk assessments. As the principal 
scientist and owner of Environmental Risk Solutions LLC, I specialize in the technical detail of each of the risk 
assessment components and their proper integration. I lead the project team in developing and implementing the 
technical approach for the most complex risk assessments, including multi-pathway and multi-property residential 
settings, commercial redevelopments, active industrial facilities, and ecological assessments of terrestrial and 
aquatic habitats. Over the course of my career, I have developed extensive experience managing and conducting 
risk assessments under both RCRA and CERCLA federal programs and under the jurisdiction of multiple state 
regulatory programs. My proficiency with the assessment of PCBs, chlorinated solvents, inorganics, PAHs, and the 
unique approaches for the assessment of dioxins, lead, and uranium, brings value to our clients.  
 

Core Competencies 
 

• Human health and ecological risk assessment project management 
• Statistical analyses, including background comparisons 
• Fate and transport evaluations (vapor intrusion, trench modeling, groundwater migration) 
• Development of toxicity criteria and reference values for human and ecological receptors 
• Interpretation of ecological data (e.g., invertebrate metrics and toxicity test results) 
• Balancing cost-effective remedial strategies with responsible risk management 
• Excellent technical writing and communication skills 

 

Relevant Experience 
 
Nov 2019 – Present Owner – Environmental Risk Solutions LLC, Gibsonia, PA 
Jan 1999 – Oct 2019 Principal Scientist - RBR Consulting, Inc., Beaver Falls, PA 
Aug 1998 – Jan 2005 Risk Assessment Scientist - The RETEC Group, Pittsburgh, PA 
Jun 1993 – Jul 1998 Environmental Scientist - ICF Kaiser, Pittsburgh, PA 
 

Certifications and Professional Society Memberships 
 
Woman Owned Small Business (WOSB) – Certification Pending 
Society for Risk Analysis (SRA) 
 

Education 
 
Westminster College, Bachelor of Science - Double Major in Biology and Environmental Science, 1993 
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Representative Project Experience 

Active and Former Gasoline Station Sites in Pennsylvania. Managed the project team in their preparation of 
multiple human health and ecological risk assessment reports for retail gasoline station sites in Pennsylvania. 
Some of these projects have been managed under the Underground Storage Tank Indemnification Fund (USTIF). 
Constituents of interest typically consist of BTEX, naphthalene, cumene and methyl-tert-butyl-ether. Both onsite 
and offsite exposure pathways were considered, as the projects often required evaluation of groundwater 
migration to adjacent properties and potential vapor intrusion. Many of the projects also required an ecological 
evaluation, including the review and interpretation of information provided by the Pennsylvania Natural Diversity 
Inventory (PNDI) and the National Wetlands Inventory (NWI). In most cases, the reports successfully 
demonstrated attainment under the Site-Specific Standard and supported a conclusion of No Further Action for 
the site. 

Active and Former Gasoline Station Sites in West Virginia. Completed several human health and ecological risk 
assessment reports for gasoline station sites in West Virginia under the Voluntary Remediation Program (VRP). 
Sites were located in areas of commercial and residential use, and onsite and offsite exposure pathways were 
included. Contaminants of concern include the standard gasoline constituents (BTEX, naphthalene, MTBE), and 
often PAHs and lead. Evaluation of lead was conducted using both the USEPA’s Adult Blood Lead model and the 
Integrated Exposure/Uptake Biokinetic (IEUBK) model for children. Reports prepared under the VRP also required 
completion of the Ecological ‘Checklist to Determine Applicable Remediation Standards’ and either a screening-
level assessment, or in some cases, a baseline ecological risk assessment.  

Former Manufactured Gas Plant Sites in Pennsylvania. Conducted baseline risk assessments and developed site-
specific cleanup standards for several former manufactured gas plant (MGP) sites in Pennsylvania. The 
assessments were prepared under Pennsylvania's Land Recycling and Environmental Remediation Standards Act 
(Act 2). Constituents of interest at these MGP sites include benzene, toluene, ethylbenzene, and xylenes (BTEX); 
polynuclear aromatic hydrocarbons (PAHs); and cyanide. Assessments included evaluation of a wide range of 
nonresidential receptors and exposure pathways. Fate and transport analyses were conducted for site-specific 
evaluations of vapor intrusion (using the Johnson and Ettinger model) and groundwater to surface water migration 
(using Pennsylvania’s PENTOXSD model). The risk assessments have facilitated several site closures using 
combinations of the Statewide Health Standard and the Site-Specific Standard. 

Explosives Manufacturing Site in Missouri. Performed a complex human health and ecological risk assessment 
for a nearly 600-acre former explosives manufacturing facility in Missouri under the jurisdiction of USEPA Region 
VII and the Missouri Department of Natural Resources. The site was divided into twelve individual soil exposure 
areas, as well as multiple aquatic exposure areas. The human health assessment evaluated potential exposures to 
constituents in soil, groundwater, indoor air, sediment and surface water from the various areas. The receptors 
consisted of industrial and recreational receptors, including anglers that might consume recreationally-caught 
fish. The primary constituents of interest consisted of explosives, arsenic and lead, but additional constituents 
included total petroleum hydrocarbons (TPH), PAHs, PCBs, VOCs, and perchlorate. The ecological assessment 
included collection of plant and earthworm tissue samples to develop site-specific soil uptake factors. Multiple 
terrestrial and aquatic receptors were selected for detailed ecological hazard quotient calculations, which 
included the uptake modeling and species-specific dose calculations. The conclusions for both the human health 
and ecological risk assessment were that the great majority of exposure areas did not present potential for 
unacceptable risk. A residual risk analysis was completed for the areas where benchmarks were exceeded, and 
focused the remediation to a small number of soil locations.  
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Gun Club Site in Pennsylvania. Completed a human health and ecological risk assessment for a gun club property 
located near the Delaware River. Significant concentrations of lead were detected in soils from the site, as would 
be expected from lead shot used in the recreational shooting activities. Lead was also detected at concentrations 
above ecological benchmarks in riverbank samples. The results of the human health evaluation indicated that a 
small area of soil warranted mitigation. Upon excavation of these soils, the residual risk assessment demonstrated 
acceptable blood lead concentrations for recreational or occupational exposures. A macroinvertebrate survey and 
analysis was completed in the river, and the results indicated that invertebrate communities in the vicinity of the 
gun club were not adversely affected by the presence of lead in riverbank samples.  

Superfund Site in New Jersey. Completed a comprehensive series of risk assessment reports for a 350-acre 
chemical manufacturing plant in New Jersey under the jurisdiction of USEPA and the New Jersey Department of 
Environmental Protection (NJDEP). Risk assessment deliverables included the preparation of a Memorandum of 
Exposure Scenarios (MES), Pathway Analysis Report (PAR), and Baseline Human Health Risk Assessment (BHHRA), 
all of which were produced using the “RAGS Part D” spreadsheet format. The human health assessment evaluated 
potential exposures to constituents in soil, groundwater, indoor air, sediment and surface water from multiple 
areas of interest. The receptors consisted of industrial and recreational receptors, including hunters and anglers, 
and hypothetical future residential receptors. Both a Screening Level Ecological Risk Assessment (SLERA) and 
Baseline Ecological Risk Assessment (BERA) were also completed for the site. Benthic macroinvertebrate sampling 
and sediment toxicity testing were completed in the creek and other aquatic habitats located on and adjacent to 
the site. The ecological work also included the derivation of a literature-based Tier II Equilibrium Partitioning 
Sediment Benchmark (ESB) for cumene, one of the primary site-related constituents of interest. The risk 
assessments supported focused remedial actions at the site, minimizing the areas of soil and sediment that 
required excavation. 

Uranium Risk Analysis for a Site in Maine. Prepared a health risk analysis for uranium in groundwater with the 
potential to be used as drinking water. The site utilized groundwater as a source of potable water in cabins and 
common areas at a camp. Uranium had been detected in the groundwater at concentrations exceeding the 
Maximum Contaminant Level (MCL). The evaluation considered the percentages of daily water consumption 
obtained from filtered and unfiltered groundwater, site-specific exposure scenarios for employees and camp 
visitors, and the unique toxicity considerations for uranium. The evaluation concluded that there was negligible 
potential for unacceptable risk based on potential exposure to groundwater at the camp. 

Former Industrial Landfill in Virginia. Performed a human health and ecological risk assessment for a former 
industrial landfill located in Covington, Virginia under the Voluntary Remediation Program (VRP). The site was 
evaluated as discrete exposure units based on historical activities and proposed future land uses, including a 
soccer field and campground. Human receptors consisted of workers and recreational visitors, and constituents 
of interest were limited to inorganics and benzo(a)pyrene. The report included an evaluation of the potential for 
constituents in onsite media to affect offsite media (e.g., sediment and surface water of the Jackson River). The 
ecological evaluation consisted of a screening-level assessment of the river adjacent to the site. The conclusion of 
both the human health and ecological assessments was that there was negligible potential for adverse effects due 
to site exposures.   

Regulatory Guidance Review for West Virginia Department of Environmental Protection.  Served on a Technical 
Subcommittee to review and recommend revisions and updates to the risk assessment sections of the Voluntary 
Remediation Program Guidance Manual. 
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Hazardous Waste Management Facility in Ohio. Completed a human health risk assessment for a facility in Ohio 
which specializes in the reclamation of chlorinated and fluorinated solvents for the electronics and metal finishing 
industry. Trichloroethylene (TCE) was a primary constituent of interest, and indoor air samples indicated that TCE 
was detected above Ohio EPA’s remedial standard. The assessment included evaluation of current workers of the 
existing building, and hypothetical workers for future building scenarios. Site-specific vapor intrusion modeling 
was conducted for each discrete building scenario using either soil gas or groundwater data to represent the 
source. The assessment was carefully conducted to demonstrate that the elevated concentrations of TCE detected 
in indoor air of the existing building reflected management of the same chemical in the facility, rather than vapor 
intrusion from a subsurface source.  

Wood Treating Sites in Ohio.  Performed property-specific human health and ecological risk assessments for two 
former wood treating facilities in Ohio. The assessments were prepared under the Voluntary Action Program 
(VAP). Constituents of interest at these sites include PAHs, arsenic, and dioxins. In addition to evaluating baseline 
conditions, residual risks were calculated for selected remedial alternatives to minimize the amount of soil 
removal necessary. 

Waste Disposal Facility in West Virginia.  Performed a human health assessment and ecological screening 
evaluation for a former industrial waste disposal facility in northern West Virginia under the Voluntary 
Remediation and Redevelopment Program. The assessment evaluated baseline current conditions at the site, as 
well as a potential future use scenarios in which the site was redeveloped for industrial or residential use. The risk 
assessment delineated those areas where remediation or engineering controls would be required. An ecological 
screening assessment indicated that no species or habitats of concern were present at the site. 

Superfund Site in Wisconsin.  Conducted a human health risk assessment for a large Superfund site in Wisconsin. 
Polychlorinated biphenyls (PCBs) are the main constituents of interest, and ingestion of fish contaminated with 
PCBs drives human health concern. Prepared a detailed evaluation of the health effects of PCBs, focusing on 
effects due to fish ingestion. 

Former Manufactured Gas Plant Sites in Illinois.  Prepared remedial objectives reports for a number of former 
MGP sites in Illinois. The reports were prepared under the Tiered Approach to Corrective Action Objectives (TACO). 
Based on the results of the tiered evaluation, various remedial objectives were identified for each site. These may 
be a combination of one or more of the following: Tier 1 (i.e., default) values, site-specific background values, site-
specific risk-based values, pathway exclusion (e.g., engineered barriers and/or institutional controls), and 
remediation. For several sites, potential effects from exposure to lead was modeled using the USEPA’s Adult Blood 
Lead model and the Integrated Exposure/Uptake Biokinetic (IEUBK) model for children. 

Metal Fastenings Manufacturing Facility in Connecticut.  Prepared human health and ecological risk assessments 
for a metal fastenings manufacturing facility in Connecticut. The site is currently undergoing voluntary corrective 
action under the Resource Conservation and Recovery Act (RCRA).  The assessments were prepared in accordance 
with guidance from USEPA Region I as well as the State of Connecticut. Metals were the primary constituents of 
interest for soils, sediment and surface water associated with the site. The human health assessment evaluated a 
variety of current and future exposure scenarios, and concluded that no further action was warranted for the site. 
The ecological assessment included a detailed evaluation of exposure and uptake throughout the food chain. 
Although some potential for adverse effects was identified under a conservative, worst-case evaluation, many 
effects were similar to those identified for background areas, and an evaluation of more realistic exposure 
assumptions indicated that no further action was necessary. 
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Retail Gasoline Stations in Indiana.  Conducted human health risk assessments for several retail gasoline stations 
in Indiana.  The reports were prepared in accordance with the Risk Integrated System of Closure (RISC). Potential 
exposure to total petroleum hydrocarbon (TPH) components in soil and groundwater was evaluated using 
methodologies developed by the TPH Criteria Working Group.  Vapor intrusion from the subsurface to indoor air 
of the gasoline stations was assessed using the Johnson and Ettinger model. 

Former MGP Sites in Georgia.  Performed human health risk assessment tasks for several former MGP sites in 
Georgia under the Hazardous Site Response Act (HSRA). These tasks included calculation of default and site-
specific risk reduction standards for soil and groundwater under both residential and nonresidential land use 
scenarios. In addition, conducted a focused risk assessment for one site on which four historical buildings were to 
be preserved. The risk assessment demonstrated that with appropriate institutional controls, residual risk in the 
vicinity of the preserved buildings was within acceptable limits. 

Manufacturing Facility in Virginia.  Performed a human health and ecological risk assessment for a manufacturing 
facility in Staunton, Virginia under the Voluntary Remediation Program (VRP). The significant exposure pathways 
were determined to be direct contact and inhalation with chlorinated solvents in groundwater and soil. The report 
included a fate and transport analysis for vapor intrusion of chlorinated compounds from groundwater and soil 
into indoor air.  Groundwater migration pathways were also evaluated. Site-specific remediation standards were 
calculated for selected compounds in both groundwater and soil. 

Andersen Air Force Base, Guam. Completed ecological assessments for multiple sites on Andersen Air Force Base 
on the island of Guam. Tasks involved development and implementation of protocols for detailed habitat surveys 
of both terrestrial and aquatic habitats. These protocols required consideration and development of risk 
assessment methodologies for endangered species in proposed critical habitat such as the Mariana Crow, the 
Mariana Fruit Bat, the Guam Rail, and a native tree species. The studies also investigated the competing impact 
of predator brown tree snakes on the decline in flightless bird populations. 

Canadian Forces Base Gagetown, New Brunswick, Canada. Conducted a human health risk assessment to 
evaluate the potential exposure to herbicide residues at Canadian Forces Base (CFB) Gagetown. Specifically, the 
assessment evaluated exposure to residuals of polychlorinated dibenzo-p-dioxins and furans (PCDD and PCDF) 
associated with the spraying of Agent Orange and related herbicides.  Potential receptors include military 
personnel, workers, and visitors to the base, as well as hunters and anglers, which could be exposed to the 
PCDD/PCDF residues in soil, surface water and sediment, fish, game, and/or berries. The base was divided into 11 
Subject Areas (SAs) for purposes of the risk assessment. The results indicated that several of the SAs did not 
present the potential for adverse health effects and that access restrictions were not warranted. 

Former Coke Ovens Site in Sydney, Nova Scotia, Canada. Conducted human health risk assessments for a large 
residential area in the vicinity of a former steel mill in Nova Scotia. In addition, conducted ecological risk 
assessment for Muggah Creek and its associated estuary (commonly referred to as the Sydney Tar Ponds). 
Contaminants associated with the former coke ovens include PCBs, PAHs, dioxins and furans, arsenic, and lead. 
The human health assessment included management of an extensive chemical database and development of an 
exposure model that could be integrated with the data on a receptor-specific basis. The ecological assessment 
included quantitative evaluation of potential adverse effects to aquatic receptors (macroinvertebrates and fish) 
and dose calculations for a variety of higher order valued ecosystem components (meadow vole, red fox, herring 
gull, red tailed hawk and black duck). 

 



 
324�Ivy�Drive�
Gibsonia,�PA�15044�

�
Susan�Leece��
Senior�Scientist�
�
Summary�
�
For�the�last�14�years,�I�have�been�a�key�member�of�the�risk�assessment�team.�I�coordinate�projects�and�perform�human�
health� and� ecological� risk� assessments� under� both� RCRA� and� CERCLA� federal� programs� and� under�multiple� state�
regulatory�programs,�with�a�focus�on�Pennsylvania�and�West�Virginia�voluntary�programs.�As�a�result,�I�have�extensive�
knowledge�of� the� regulations�under� these�programs.�Our�human�health� risk� assessment�projects�have� addressed�
residential�settings,�commercial�redevelopments,�recreational�properties,�and�active� industrial�facilities.� I�have�also�
been� involved� in�all�phases�of�screening� level�and�baseline�ecological�assessments,�ranging� from�simple�qualitative�
assessments�to�complex�quantitative�food�chain�modeling�and�risk�characterization.��
�
Relevant�Experience�
�
Nov�2019�–�Present� Senior�Scientist�–�Environmental�Risk�Solutions�LLC,�Gibsonia,�PA�
Mar�2005�–�Oct�2019� Senior�Scientist�Ͳ�RBR�Consulting,�Inc.,�Beaver�Falls,�PA�
�
Other�Experience�
�
Feb�1985�–�Sept�1989� Associate�Veterinarian�–�Buckley�&�Combe�Animal�Hospital,�St�Catharines,�ON�Canada�
May�1982�–�Dec�1984� Associate�Veterinarian�–�Eastside�Animal�Hospital,�Stoney�Creek,�ON�Canada�
�
Education�
�
Ontario�Veterinary�College,�University�of�Guelph,�Guelph,�Ontario.�Doctor�of�Veterinary�Medicine,�1982�
University�of�Guelph,�Guelph,�Ontario.�Bachelor�of�Science,�1979�
�
Project�Responsibilities�
�

x Data�Management�Ͳ�Assimilating�complex�analytical�databases�from�a�variety�of�formats�(Excel,�EQuIS,�PDF)�
x Statistical�Analyses�Ͳ�Calculation�of�summary�statistics,�upper�confidence�limits,�and�background�comparisons�

utilizing�ProUCL�Statistical�Software�
x Fate�&�Transport�Modeling�–�Vapor�intrusion�(utilizing�Johnson�and�Ettinger�Model),�trench�vapor�modeling,�

and�groundwater�to�surface�water�migration��
x Risk�Assessment�Calculations�–�Compilation�of�risk�assessment�spreadsheets�which�combine�dose�estimates�

with�toxicity�values�to�estimate�potential�carcinogenic�risks�and�nonͲcarcinogenic�effects�
x Evaluation�of�Lead�Ͳ�Both�the�USEPA’s�Adult�Blood�Lead�model�and�the�Integrated�Exposure/Uptake�

Biokinetic�(IEUBK)�model�for�children�
x Text�Composition�–�Technical�writing�of�the�main�text�and�supporting�texts�for�appendices�
x Report�Assembly�–�Compilation�of�all�tables,�appendices�and�report�texts�in�reportͲready�format�and�PDF�

creation�for�final�submittal�
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Jacquelin Sheaffer 
Project Scientist 
 

 

Summary 
 

I have over 10 years of experience conducting human health and ecological risk assessments. As part of the project 

team, I have been involved in all technical aspects of risk assessments, and conducted evaluations for residential, 

recreational, commercial, and industrial properties. Our team has completed assessments under federal programs, as 

well as under multiple state programs, including those of Pennsylvania, West Virginia, Ohio and Virginia. I also specialize 

in qualitative and quantitative ecological assessments of both terrestrial and aquatic habitats. I have participated in 
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EXECUTIVE SUMMARY 

This human health and ecological risk assessment report was prepared by Environmental Risk Solutions 

LLC (ERS), on behalf of Insite Group, Inc., for the Former Dollar General Property, located in Albion, 

Pennsylvania (site). This assessment was conducted in a manner consistent with standard and customary 

approaches specified by the Pennsylvania Department of Environmental Protection (PADEP) under the 

Land Recycling and Environmental Remediation Standards Act (Act 2), as well as standard and customary 

United States Environmental Protection Agency (USEPA) approaches as needed. This risk assessment 

presents an analysis of the site under current and expected future non-residential land use conditions.  

The property was historically used as a gasoline service station, and later as an automotive parts store, prior 

to being redeveloped as a Dollar General store. Dollar General relocated to a larger property in 

approximately 2012, and the site has remained unoccupied since that time. The building is planned for 

future occupancy, and the site will remain a commercial property. An environmental covenant will be placed 

on the site to restrict future residential use and to restrict the use of groundwater as a potable water source. 

Constituents in samples of soil, groundwater and sub-slab soil gas were included and considered in the 

assessment. Constituents of interest (COI) were identified for each medium based on a comparison of the 

analytical data to USEPA Regional Screening Levels (RSLs) and PADEP vapor intrusion screening values. 

Analyzed constituents with detected concentrations or detection limits greater than their respective 

comparison values were identified as COI. Specifically, the following COI were identified for each 

medium/pathway:  

� For onsite soil, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene, ethylbenzene, 

naphthalene and xylenes (total) were detected above the industrial RSLs and are identified as COI 

for direct contact pathways. In addition, 1,2-dibromoethane and 1,2-dichloroethane were retained 

as COI because of elevated detection limits. No COI were identified for direct contact with offsite 

soil based on a comparison to residential RSLs.  

� For groundwater, the following constituents were identified as COI for direct contact based on 

detected concentrations: 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene, ethylbenzene, 

isopropylbenzene, naphthalene and xylenes (total). In addition, 1,2-dibromoethane, 1,2-

dichloroethane and methyl tert-butyl ether were retained as COI because of elevated detection 

limits.  

� For the vapor intrusion to indoor air pathway, no constituents were identified as COI in sub-slab soil 

gas. 
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The receptors considered for quantitative assessment in the risk assessment include outdoor workers, 

indoor workers and construction/utility workers. The future outdoor worker was evaluated for potential direct 

contact with soil through incidental ingestion, dermal contact and inhalation of particulates and volatiles in 

ambient air. The current/future construction/utility worker was evaluated for potential direct contact with soil 

(incidental ingestion, dermal contact and inhalation of particulates and volatiles), as well as direct contact 

with shallow groundwater (incidental ingestion and dermal contact), and inhalation of constituents volatilizing 

from groundwater in an excavated trench. Indoor workers were also considered as potential receptors for 

the site, however, no COI were identified for vapor intrusion from soil gas to indoor air. The vapor intrusion 

pathway was therefore considered to be insignificant, and evaluation of an indoor worker was not warranted. 

In addition to the onsite worker receptors, visitors and trespassers may be present at the site. However, the 

magnitude of exposure for visitors or trespassers would be significantly less than for workers, and exposure 

is considered to be negligible. Therefore, only the worker receptors were retained for quantitative risk 

evaluation. 

Groundwater at the site is not used for any potable purposes, and the onsite building is connected to the 

public water supply. In addition, an environmental covenant will be placed on the site which restricts the 

future use of groundwater as a potable water source. Therefore, ingestion of groundwater as drinking water 

is an incomplete pathway for onsite receptors. 

Representative concentrations for COI in each exposure medium were calculated based on analytical data, 

or estimated based on fate and transport models. The intake assumptions utilized for all receptors were 

based on a combination of PADEP default values, USEPA default values, and site-specific information. For 

estimators of the toxicity of COI, values from PADEP and USEPA were employed. 

The analyses indicate that the total noncancer hazard indices (HIs) were less than 1 for the future outdoor 

worker and the current/future construction/utility worker, indicating that the likelihood of adverse noncancer 

effects is negligible for these receptors. In addition, the potential cumulative cancer risks for these receptors 

are below PADEP’s target risk of 1 x 10-4, indicating that the likelihood of unacceptable potential cancer risk 

is also negligible. Specifically, for the future outdoor worker exposed to COI in onsite soil, the total HI is 0.17 

and the potential cancer risk is 1.1 x 10-5. For the current/future construction/utility worker exposed to COI in 

onsite soil and shallow groundwater, the total HI is 0.34 and the potential cancer risk is 2.7 x 10-6.  

The results of the ecological risk assessment indicate that there are no state-listed threatened or 

endangered species or species of concern, no exceptional value wetlands, and no habitats of concern at or 

in the vicinity of the site. There are no viable terrestrial habitats and therefore no complete exposure 

pathways associated with soil at the site. In addition, there are no complete exposure pathways for 

ecological receptors to directly contact groundwater. There are no surface water habitats on or adjacent to 
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the site that would provide aquatic habitat for ecological receptors. Data from downgradient monitoring wells 

indicates that site-related constituents in groundwater will not migrate offsite. Based on the ecological 

evaluation, there is negligible potential for adverse effects on ecological receptors as a result of exposure to 

environmental media associated with the site. 

This risk assessment concludes that the potential for adverse health effects is within acceptable potential 

risk benchmarks for all receptors, considering a prohibition on residential land use of the property and 

restriction on the use of groundwater as drinking water. Based on these results, no further evaluation of 

human health risk is warranted for the site. The ecological risk assessment concludes that no further 

evaluation of ecological receptors is warranted. 
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1.0 INTRODUCTION 

This human health and ecological risk assessment report was prepared by Environmental Risk Solutions 

LLC (ERS), on behalf of Insite Group, Inc. (Insite), for the Former Dollar General Property located in Albion, 

Pennsylvania (site). The risk assessment consists of a quantitative analysis of the potential for adverse 

effects on human health and ecological receptors that may be exposed to constituents present in 

environmental media associated with the site. 

1.1  PURPOSE OF THE RISK ASSESSMENT 

Risk assessment is defined as the scientific evaluation of potential health effects posed by a particular 

substance or mixture of substances. The purpose of this risk assessment is to provide quantitative analyses, 

in a conservative manner, of the likelihood that adverse health effects may be associated with potential 

exposures to constituents in environmental media associated with the site. In providing health-related 

information on potential human contact with site-associated constituents, as well as information on potential 

ecological effects, this risk assessment is designed to provide a sound basis for risk management decisions. 

This risk assessment presents an analysis of the site under current and expected future non-residential land 

use conditions. The risk assessment provides an understanding of the nature of constituent presence, the 

possible pathways of human and ecological exposure, and the degree to which such exposure may pose a 

potential for adverse effects.  

1.2 REGULATORY FRAMEWORK AND APPROACH 

This risk assessment has been prepared pursuant to the requirements of Pennsylvania’s Land Recycling 

and Environmental Remediation Standards Act (Act 2). This risk assessment addresses the site-specific risk 

assessment requirements under Act 2, the final rules presented in 25 PA Code, Chapter 250 (PADEP, 

2019a), and the Act 2 Technical Guidance Manual (TGM) (PADEP, 2019b). In cases where additional detail 

on risk assessment protocols was required, procedures and approaches developed by the United States 

Environmental Protection Agency (USEPA) were used (USEPA, 1989, 1991, 1992a, 2002, 2004, 2005, 

2009, 2014a, 2014b, 2019a).  

As noted above, this risk assessment follows Pennsylvania Department of Environmental Protection 

(PADEP) guidance. In addition, as set forth in Act 2, standard and customary practice within federal 

guidelines for the performance of risk assessments is applied. The scientific basis and validity of values 

used in this assessment are considered and discussed in the context of primary research literature in order 

to provide a frame of reference for the conclusions. The actual levels of human exposure and the potential 

health risks associated with exposure to constituents at the site are likely to be significantly lower than the 
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quantitative estimates described in this assessment, due to the conventional practice of using multiple 

conservative assumptions in preparing risk assessments. 

This risk assessment follows 25 PA Code Section 250.602(c), and the guidelines originally published in the 

USEPA's Risk Assessment Guidance for Superfund, Part A (USEPA, 1989), which suggest that risk 

assessments should contain the following four major steps: 

� Identification of Constituents of Interest (COI). An evaluation of site investigation 

data and identification of COI with regard to potential health effects; 

� Exposure Assessment. Identification of the human receptors likely to be exposed to 

site-originated COI and the likely extent of their exposure under defined exposure 

scenarios; 

� Toxicity Assessment. A description of the relationship between the magnitude of 

exposure (dose) and the probability of occurrence of adverse health effects 

(response) associated with the COI; and, 

� Risk Characterization. Description of the nature and magnitude of potential human 

health risks, comparison to state and federal benchmarks regarding health risks, and 

a discussion of uncertainties in the analysis. 

1.3 RISK ASSESSMENT ORGANIZATION 

This report is organized in a manner consistent with the above-mentioned sections of a risk assessment. 

Following this introduction, the remaining sections of the report are as follows: 

� Section 2 presents the procedures for identifying COI for the site. 

� Section 3 identifies likely human receptors for the site and presents the exposure 

factors that are used to estimate the extent of exposure for each receptor. 

� Section 4 describes the standard procedures for deriving toxicity values and presents 

the agency recommended toxicity values for the COI. 

� Section 5 quantifies and summarizes the potential risks associated with exposure to 

the COI. 
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� Section 6 describes the uncertainties associated with the calculated exposures and 

potential health risks. 

� Section 7 presents the ecological assessment 

� Section 8 presents the conclusions of the risk assessment. 

� Section 9 presents the references cited in the report. 
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2.0 SITE BACKGROUND AND IDENTIFICATION OF CONSTITUENTS OF INTEREST 

The purpose of this section is to identify the subgroup of detected constituents that will be evaluated 

quantitatively in the risk assessment. This allows the elimination of constituents that will clearly not pose a 

contribution to overall site risk. This section presents the analytical data that were used in the risk 

assessment to identify constituents present at or released from the site. Then, by applying appropriate 

comparison values, COI are identified for detailed quantitative evaluation. COI for human health risk 

assessment are defined as those constituents present at a site that will comprise the significant portion of 

the calculated noncancer hazard and theoretical excess lifetime cancer risk values.  

2.1 SITE DESCRIPTION AND HISTORY 

The Former Dollar General Property is located at 202 East State Street, Albion Borough, Erie County, 

Pennsylvania. The approximately 0.4591-acre property consists of a single parcel located on the northeast 

corner of the intersection of East State Street (State Route 18) and Orchard Street. The property is 

rectangular in shape (100 feet by 200 feet) and is elongated from north to south. The surrounding area 

includes a mixture of commercial, residential, and industrial properties. The site is bordered to the north by a 

vacant lot; to the east by the LECOM Health, Northwestern Area Health Center; to the south by residences 

(located on the opposite side of East State Street); and to the west by Mattera Funeral Home. 

The site includes a vacant, single-story, 8,280-square foot, slab-on-grade structure which was formerly used 

as a Dollar General store. The building is connected to natural gas, the public water supply, and the public 

sanitary sewer system. An L-shaped, asphalt parking lot is present on the south and west sides of the 

building and a truck dock is located at the northwestern corner of the building. The building faces southward 

toward East State Street. The property slopes gently downward toward the northwest. 

The building is planned for future occupancy, and the site will remain a commercial property. An 

environmental covenant will be placed on the site to restrict future residential use and to restrict the use of 

groundwater as a potable water source. 

2.1.1 Site History 

The site was developed as a gasoline service station in the late 1930s or early 1940s. The gasoline service 

station reportedly closed in 1977.  The property then operated as an automotive parts store (J&A Auto 

Supply) until the building was destroyed by a tornado in 1985.  The former gasoline underground storage 

tanks (USTs) were reportedly removed; however, the number and size of the tanks is unknown (Insite, 

2020).  



 
 
 

2-2 

The southern portion of the current building was constructed in 1986 and operated as a hardware store and 

later a Dollar General store. An addition to the north end of the building was constructed in the late 1990s or 

early 2000s.  Dollar General relocated to a larger property in approximately 2012, and the site has remained 

unoccupied since that time. Albion Borough purchased the property in 2013. 

2.1.2 Investigation Summary 

As reported in the Remedial Investigation Report and Cleanup Plan (Insite, 2020), Phase II subsurface 

investigation activities were conducted by R.A.R. Engineering Group Inc. in March and April 2019. Six soil 

borings (TB#1 through TB#6) were completed at the site on March 19, 2019 and four soil samples were 

submitted for laboratory analysis of leaded and unleaded gasoline parameters. Groundwater samples were 

also collected from two of the soil borings (TB#3 and TB#4). Six additional soil borings (TB#7 through 

TB#12) were completed at the site on April 23, 2019. A total of 12 soil samples (two from each boring) were 

submitted for laboratory analysis of leaded and unleaded gasoline parameters (except for lead). No 

groundwater samples were collected during this drilling event. 

In March 2020, additional subsurface investigation activities were completed by Insite to delineate the extent 

of contamination at the site. Between March 2 and 9, 2020, seven soil borings (B-1 through B-7) were 

completed, and ten monitoring wells (MW-1 through MW-10) were installed. The wells included three 

unconsolidated aquifer and three bedrock aquifer monitoring wells on the subject property, two 

unconsolidated aquifer and one bedrock aquifer monitoring well on the opposite side of Orchard Street to 

the west of the subject property, and one unconsolidated aquifer monitoring well on the opposite side of 

East State Street to the south.  A total of 17 soil samples were submitted for laboratory analysis of leaded 

and unleaded gasoline parameters.�Groundwater samples were collected from each well that recovered 

sufficiently, plus one blind duplicate from MW-3. Groundwater in MW-1 and MW-2 did not recover 

sufficiently for sampling; therefore, these wells were not sampled (Insite, 2020). 

Because the extent of impact to groundwater in the unconsolidated aquifer was not defined to the north, one 

additional monitoring well (MW-11) was installed on April 3, 2020 at the northwestern corner of the site.  A 

groundwater sample was collected from this well on April 7, 2020. On April 21 and 23, 2020, Insite 

conducted an additional groundwater sampling event for all 11 monitoring wells. 

On February 24, 2020, Insite installed two sub-slab soil vapor points (VP-1 and VP-2) in the concrete floor of 

the existing commercial building on the property. These locations were sampled on March 6, 2020 and 

again on April 24, 2020. 
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2.2 SAMPLES INCLUDED IN THE RISK ASSESSMENT 

The following subsections describe the samples included in the quantitative risk assessment. This 

assessment incorporates soil and groundwater samples which were collected onsite, in and around the 

location of the former USTs and pump island areas, and sub-slab soil gas samples collected from beneath 

the onsite building. Soil and groundwater samples collected adjacent to the site (along Orchard Street and 

East State Street) are also included in the assessment. 

2.2.1 Soil Samples Included in the Risk Assessment 

The onsite soil database consists of 4 surface soil samples and 26 subsurface soil samples. Surface soil 

samples represent the 0 to 2 foot interval, while subsurface soil samples were collected at depths ranging 

from 2 to 12 feet below ground surface (bgs). Soil samples were collected onsite during site investigation 

activities conducted in March and April 2019, and most recently in March 2020. As part of the most recent 

investigation, three subsurface soil samples were collected during the installation of offsite monitoring wells 

MW-4 and MW-6 and during the completion of soil boring B-1. Soil boring locations are depicted on Figure 

1. 

Table 2-1 lists the soil samples included in this risk assessment. The soil samples were analyzed for 

benzene, toluene, ethylbenzene, and xylenes (total) (collectively known as BTEX), 1,2,4-trimethylbenzene, 

1,3,5-trimethylbenzene, 1,2-dibromoethane, 1,2-dichloroethane, isopropylbenzene (cumene), methyl tert-

butyl ether (MTBE), and naphthalene via USEPA Method 8260B. Select samples were also analyzed for 

lead. Appendix A, Table A-1 presents the complete analytical data for soil samples included in the risk 

assessment. 

2.2.2 Groundwater Samples Included in the Risk Assessment 

This risk assessment incorporates onsite groundwater data for the two sampling rounds conducted in March 

and April 2020. Groundwater samples were collected from onsite wells MW-1 through MW-3, MW-7 through 

MW-9 and MW-11. In addition, grab groundwater samples collected at the time of installation of test borings 

TB#3 and TB#4 are included in the assessment. The assessment also incorporates data from offsite wells 

MW-4 through MW-6 and MW-10, located along Orchard Street and East State Street. The monitoring well 

locations are depicted in Figure 1. 

The data set used for evaluation of groundwater consists of a total of 20 groundwater samples (plus two 

duplicate samples) collected from the 11 monitoring wells; as well as the two grab groundwater samples 

from TB#3 and TB#4. As previously noted, wells MW-1 and MW-2 were not sampled in the first round of 
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sampling (conducted in March 2020) because they did not recover quickly enough after purging. Monitoring 

well MW-11 was sampled initially on April 7, 2020 and then again on April 23, 2020.  

The groundwater samples were analyzed for 1,2-dibromoethane via USEPA Method 8011; and 1,2-

dichloroethane, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, BTEX, isopropylbenzene, methyl tert-butyl 

ether, and naphthalene via USEPA Method 8260B. All groundwater samples were also analyzed for lead 

using USEPA Method 6010B. The sample identification numbers and sampling dates are presented in 

Table 2-2. Appendix A, Table A-2 presents the complete analytical data for the groundwater samples 

included in the risk assessment. 

2.2.3 Soil Gas Samples Included in the Risk Assessment 

Sub-slab soil gas samples were collected from two onsite vapor point locations (VP-1 and VP-2) on March 

6, 2020 and April 21, 2020. A duplicate sample was collected from VP-2 during both sampling rounds. The 

sub-slab soil gas samples were collected from beneath the onsite store building, as depicted in Figure 1. 

Table 2-3 lists the identification numbers and sampling dates for the sub-slab soil gas samples included in 

the risk assessment.  

Consistent with the soil and groundwater samples, the sub-slab soil gas samples were analyzed for 1,2,4-

trimethylbenzene, 1,3,5-trimethylbenzene, 1,2-dibromoethane, 1,2-dichloroethane, BTEX (including o- and 

m&p-xylenes), isopropylbenzene, methyl tert-butyl ether and naphthalene. The soil gas samples were 

analyzed using USEPA Method TO-15. Appendix A, Table A-3 presents the complete analytical data for the 

sub-slab soil gas samples included in the risk assessment.  

2.3 DATA USABILITY 

USEPA (1992b) provides guidance for data usability in risk assessments. Data usability is the process of 

assuring or determining that the quality of the data generated meets the intended use. Analytical data were 

evaluated with respect to data usability prior to inclusion in this risk assessment. The following data quality 

issues are addressed in this section: (1) detection limits, (2) qualified data, and (3) quality control samples. 

Selecting the analytical method for optimal detection limits is critical to the data usability in risk 

assessments. The analytical methods used in this assessment were described in the previous subsections. 

In some cases, even with the best analytical methods, detection limits may exceed risk-based screening 

values. If detection limits are consistently greater than these risk-based values, this affects the confidence of 

the results of the risk assessment. There is a possibility that constituents are present at levels between the 

risk-based concentration and the detection limit. Therefore, as part of this risk assessment, the detection 

limits for constituents are compared to the appropriate risk-based concentrations (refer to Section 2.4).  
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Qualified data must be appropriately used in risk assessments. All validated, qualified data were considered 

usable for this assessment with the exception of unusable or rejected (“R” qualified) samples. No results 

from the site data set were reported to be rejected. Several soil, groundwater and sub-slab soil gas results 

were qualified by the laboratory using the following notes (refer to the data tables in Appendix A): 

� 1c – (Soil) A matrix spike duplicate was not performed due to insufficient sample 

volume. (Groundwater) The sample pH is 7. 

� E- The analyte concentration exceeded the calibration range. The reported result is 

estimated. 

� IS - The internal standard response is below criteria. Results may be biased high. 

� H1 – The analysis was conducted outside the EPA method holding time. 

� H2 – The sample extraction or preparation was conducted outside EPA method 

holding time. 

� D6 - The precision between the sample and sample duplicate exceeded laboratory 

control limits. 

� J - The target analyte concentration is below the quantitation limit (RL), but above the 

Method Detection Limit (MDL) or Estimated Detection Limit (EDL) for SPME-related 

analyses. The reported value is estimated. 

� M1 – Matrix spike recovery exceeded quality control (QC) limits. Batch was accepted 

based on laboratory control sample (LCS) recovery. 

The implications of including qualified results in the risk assessment are discussed in the Uncertainty 

Analysis (Section 6).  

Quality control samples (such as method blanks, trip blanks, and matrix spike samples) are generally not 

used in the risk assessment, with the exception of field duplicate samples. Duplicate groundwater and sub-

slab soil gas samples were collected from the site. If a duplicate was collected for a particular sample, a 

single concentration was used to represent the sample pair as follows: (1) if both results are detected, the 

mean of the two values is used to represent that sample; (2) if both results are non-detect, the higher 

detection limit is used to conservatively represent that sample; and (3) if one result is detected and the other 

is non-detect, the detected value is used to conservatively represent that sample.  
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2.4 IDENTIFICATION OF CONSTITUENTS OF INTEREST 

An important step in the risk assessment is to identify COI for the site. As noted above, volatile organic 

compounds (VOCs) and lead have been analyzed in soil, groundwater and sub-slab soil gas associated 

with the site, however, some of these constituents may be eliminated from further consideration in the 

quantitative risk assessment because they pose a negligible concern by customary risk assessment 

standards. Constituents that cannot be eliminated by this process are identified as COI and are carried 

through to the site-specific, quantitative portion of the risk assessment. 

It is important to recognize that the selection of a constituent as a COI does not necessarily indicate that it 

poses a significant health risk. The selection of a constituent only indicates that there is a need to evaluate it 

quantitatively in the risk assessment to determine if that constituent may be associated with potential health 

risks. 

2.4.1 Constituents in Soil – Direct Contact 

In order to evaluate a current/future non-residential scenario for the onsite area, the COI identification 

process for constituents in soil consists of a comparison of the concentrations of each constituent with the 

USEPA industrial soil Regional Screening Levels (RSLs) (USEPA, 2019a). To evaluate unrestricted use for 

the offsite area, the residential soil RSLs are used for comparison. The use of USEPA RSLs to identify COI 

in a site-specific risk assessment is consistent with PADEP guidance. 

The RSLs used in this assessment are generic values that are based on default exposure parameters and 

factors that represent reasonable maximum exposure conditions for chronic exposures. These values are 

based on the methods originally outlined in USEPA’s Risk Assessment Guidance for Superfund, Part B 

Manual (USEPA, 1991) and Supplemental Guidance for Developing Soil Screening Levels for Superfund 

Sites (USEPA, 2002). Specifically, the comparison values utilized are risk-based values corresponding to a 

10-6 risk level for carcinogens. The direct contact RSLs for non-carcinogenic constituents reflect a hazard 

quotient (HQ) of 0.1. The calculation of soil RSLs takes into account incidental ingestion of soil, inhalation of 

volatiles and particulates emitted from soil, and dermal exposures. Those constituents whose maximum 

detected concentrations and maximum detection limits are below the applicable comparison values are 

eliminated as COI.  

The results of the COI identification process for direct contact with onsite and offsite soil are presented in 

Tables 2-4 and 2-5, respectively. For each constituent, these tables present the detection frequency, the 

minimum and maximum detected concentrations, the sample with the maximum detect, the minimum and 

maximum detection limits and the applicable soil RSL. The maximum detected concentration and the 



 
 
 

2-7 

maximum detection limit of each constituent in soil were compared to the applicable RSL. Constituents that 

exceeded the RSL were identified as COI for direct contact with soil.  

All soil samples collected onsite were included in the direct contact screening evaluation for the site. As 

indicated in Table 2-4, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene, ethylbenzene, 

naphthalene and xylenes (total) were detected at maximum concentrations exceeding their respective 

industrial soil RSLs and are identified as COI for direct contact with onsite soil under a non-residential 

scenario. This table also indicates that the laboratory detection limits for 1,2-dibromoethane and 1,2-

dichloroethane exceed the applicable industrial direct contact screening values. These two constituents are 

conservatively retained as COI for the direct contact pathway for the onsite area. 

The data from offsite soil samples were compared to residential direct contact screening values to evaluate 

an unrestricted use scenario. As indicated in Table 2-5, only 1,2,4-trimethylbenzene and lead were detected 

in these samples, and neither constituent was detected at a concentration exceeding the applicable 

residential soil RSL. Therefore, no COI are identified for direct contact with offsite soil. This table also 

indicates that the laboratory detection limits for all constituents were below the residential soil RSLs. 

Therefore, no data usability issues are associated with the detection limits for constituents analyzed in 

offsite soil. 

2.4.2 Constituents in Groundwater – Direct Contact 

For constituents in groundwater, the COI identification process is similar to that for soil. The maximum 

detected concentration of each constituent is compared with the RSL for tapwater (USEPA, 2019a). As with 

soil RSLs, the tapwater RSLs used in this assessment are generic values that are based on default 

exposure parameters and factors that represent reasonable maximum exposure conditions for chronic 

exposures. Specifically, the comparison values utilized are risk-based values, which correspond to a 10-6 

risk level for carcinogens. The direct contact RSLs for non-carcinogenic constituents reflect a HQ of 0.1. The 

calculation of tapwater RSLs takes into account ingestion of groundwater as drinking water, dermal contact 

while bathing/showering, and inhalation of volatiles from groundwater. Those constituents whose maximum 

detected concentrations and maximum detection limits are below the RSLs are eliminated as COI.  

It should be noted that use of the tapwater RSLs in this comparison is considered to be conservative, 

because the RSLs represent concentrations that are developed for drinking water. Groundwater at the site 

is not currently used for any potable purposes (the onsite building is connected to the public water supply), 

and the use of groundwater for drinking water will be restricted in the future by an environmental covenant. 

The results of the COI identification process for direct contact with groundwater are presented in Table 2-6. 

All data from onsite and offsite wells are included in the screening. For each constituent, this table presents 
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the detection frequency, the minimum and maximum detected concentrations, the sample with the 

maximum detect, the minimum and maximum detection limits and the tap water RSL. The maximum 

detected concentrations and maximum detection limits for constituents in groundwater are compared to the 

RSLs, and constituents that exceeded these values are identified as COI for direct contact.  

As indicated in Table 2-6, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene, ethylbenzene, 

isopropylbenzene, naphthalene and xylenes (total) were detected at maximum concentrations exceeding 

the applicable tap water RSLs and are identified as COI for direct contact with groundwater. It should be 

noted that all of the detections exceeding the RSLs were reported in wells TB-3, TB-4 and MW-3 (refer to 

Appendix A-2). The remaining onsite monitoring wells and all offsite monitoring wells have been non-detect 

for all constituents and sampling events included in this evaluation.  

Table 2-6 also indicates (by a value in bold font) that 1,2-dibromoethane, 1,2-dichloroethane, benzene, 

methyl tert-butyl ether and naphthalene have reported laboratory detection limits which exceed their 

respective tapwater RSLs. Benzene and naphthalene have already been identified as direct contact COI for 

groundwater based on their detected concentrations, and will be evaluated further in the quantitative risk 

assessment. The remaining three constituents (1,2-dibromoethane, 1,2-dichloroethane and methyl tert-butyl 

ether) are conservatively retained as COI for direct contact with groundwater. 

2.4.3 Constituents in Sub-Slab Soil Gas – Vapor Intrusion 

PADEP (2019b) provides vapor intrusion screening values which, for a site-specific risk assessment, must 

be adjusted by a factor of 0.1 to reflect a target HQ of 0.1 and a target cancer risk of 1 x 10-6. The 

nonresidential sub-slab soil gas screening values are presented in Table 4 of the Vapor Intrusion TGM 

(PADEP, 2019b) and have been included in the screening for soil gas. 

The results of the COI identification process for sub-slab soil gas for the vapor intrusion pathway under a 

non-residential scenario are presented in Table 2-7. For each constituent, this table presents the frequency 

of detection, the minimum and maximum detected concentrations, the sample number of the maximum 

detected concentration, the minimum and maximum detection limits, and the applicable PADEP vapor 

screening value (adjusted). The maximum detected concentrations and maximum detection limits for 

constituents in sub-slab soil gas were compared to the screening values, and constituents that exceed these 

values are identified as COI.  

As indicated in Table 2-7, no constituents were detected at concentrations which exceeded the applicable 

vapor intrusion screening value, and therefore no COI are identified for potential vapor intrusion from soil 

gas to indoor air. Table 2-7 also indicates that the laboratory detection limits for all constituents were found 
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to be below the PADEP vapor intrusion screening values. Therefore, no data usability issues are associated 

with the detection limits for constituents analyzed in sub-slab soil gas.   

2.4.4 Summary of Constituents of Interest 

Based on the process described above, several constituents have been identified as COI for the site.  

� For onsite soil, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene, ethylbenzene, 

naphthalene and xylenes (total) were detected above the industrial RSLs and are identified as COI 

for direct contact pathways. In addition, 1,2-dibromoethane and 1,2-dichloroethane were retained 

as COI because of elevated detection limits. No COI were identified for direct contact with offsite 

soil based on a comparison to residential RSLs.  

� For groundwater, the following constituents were identified as COI for direct contact based on 

detected concentrations: 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene, ethylbenzene, 

isopropylbenzene, naphthalene and xylenes (total). In addition, 1,2-dibromoethane, 1,2-

dichloroethane and methyl tert-butyl ether were retained as COI because of elevated detection 

limits.  

� For the vapor intrusion to indoor air pathway, no constituents were identified as COI in sub-slab soil 

gas. No further evaluation of the vapor intrusion pathway is warranted. 

The lists of COI for all media and the associated potential exposure pathways are presented in Table 2-8. In 

the following subsections, exposure pathways will be evaluated for completeness, and COI for all complete 

pathways will be evaluated in the quantitative risk assessment. 
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3.0 EXPOSURE ASSESSMENT 

Exposure assessment is the process of measuring or estimating the intensity, frequency, and duration of 

human exposure to a constituent in the environment. This section of the risk assessment discusses the 

mechanisms by which people might come in contact with COI and the approximate magnitude, frequency, 

and duration of contact between potential human receptors and COI. The quantitative assessment of 

exposure, based on COI concentrations and the degree of absorption of each COI, provides the basis for 

estimating constituent uptake (dose) and associated health risks. The exposure assessment follows the 

recommendations for conducting an assessment according to Act 2 guidance (PADEP, 2019a), USEPA 

risk assessment guidance (1989), and the Guidelines for Exposure Assessment (USEPA, 1992a). 

3.1 PATHWAYS OF HUMAN EXPOSURE 

An exposure pathway describes the course that a constituent takes from its environmental source to a 

human receptor. Each exposure pathway includes the following elements: (1) a source or constituent 

release from a source, (2) an exposure medium, (3) a point of potential contact for the receptor with the 

exposure medium, and (4) an exposure route at the contact point (e.g., ingestion, dermal contact or 

inhalation). An exposure pathway is considered complete when all of these elements are present. 

Once constituents are released into an environmental medium, they may migrate from one medium to 

another. Complete exposure pathways are those that involve receptor contact with an environmental 

medium that contains elevated levels of site-associated constituents. The complete exposure pathways for 

the site and adjacent offsite area are identified below. Only complete exposure pathways are evaluated 

quantitatively in the risk assessment.  

3.1.1 Potential Exposure Media and Routes of Exposure 

Soils - Direct Contact: Several constituents have been identified as COI for direct contact with onsite soil 

based on the approach undertaken in Section 2.4. For receptors with the potential to directly contact site 

soils, incidental ingestion of constituents in soil and dermal contact with constituents in soil are the standard 

exposure routes that are assessed.  

 

Soil-to-Air Volatile Emissions: Volatile constituents present in soil can be released to ambient air through 

volatilization. All constituents identified as COI for direct contact with soil are considered to be volatile by 

PADEP and USEPA (2019a). Therefore, inhalation of volatile constituents in ambient air is a complete 

exposure pathway for the site. In addition, volatile constituents in soil may be transported via soil gas to 

indoor air through vapor intrusion. Receptors could be exposed to vapors in indoor air via inhalation. In this 

assessment, vapor intrusion to indoor air is evaluated using sub-slab soil gas data (see below).  
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Soil-to-Air Particulate Emissions: COI that have adhered to soil particulates could be transported to 

ambient air by wind erosion or construction activities. Inhalation of particulate emissions in outdoor air is 

considered to be a potentially complete exposure route for the site.   

Soil – Migration to Groundwater: Constituents in soil have the potential to migrate to groundwater. 

Because groundwater has been directly sampled at the site, the soil to groundwater migration pathway is 

evaluated as part of the groundwater direct contact pathway (see below).  

Groundwater – Direct Contact: Several VOCs were identified as COI for direct contact with groundwater. 

The site is connected to the public water supply and onsite groundwater use will be restricted in the future, 

therefore there are no complete pathways for onsite receptors to contact groundwater via potable use. 

However, direct contact with shallow groundwater is possible by construction workers involved in subsurface 

excavations that extend to the water table. Water level data collected from wells in the unconsolidated 

aquifer indicate that the depth to water ranges from 3 to 6 feet below ground surface (bgs), which is shallow 

enough for potential incidental contact during excavation activities. For construction/utility workers potentially 

exposed to constituents in groundwater, incidental ingestion and dermal contact are the standard exposure 

routes that are assessed.  

Groundwater - Volatile Emissions: Volatile COI in groundwater may be transported to ambient air during 

construction/excavation activities that reach the water table. A construction worker may be exposed to 

volatile constituents in ambient air of an excavated trench via inhalation. In addition, volatile constituents in 

groundwater may be transported via soil gas to indoor air through vapor intrusion. For this site, vapor 

intrusion is evaluated through the use of sub-slab soil gas data. 

Groundwater – Offsite Migration: Groundwater elevation data for the site indicate that flow direction is 

toward the west or northwest. Reported concentrations of all analytes in offsite wells MW-4, MW-5 and MW-

10 (to the west), onsite well MW-11 (to the north), and offsite well MW-6 to the south, were all non-detect for 

both sampling rounds. Given that the onsite service station closed in 1977, and the USTs were removed in 

1985, the groundwater plume is expected to have reached steady-state conditions. It is therefore considered 

highly unlikely that the offsite wells would show any impact from the site in the future. Based on this 

information, offsite migration of constituents in groundwater is considered to be an insignificant pathway for 

the site.  

Soil Gas – Vapor Intrusion: Volatile COI in subsurface media may intrude into the indoor air of current or 

future buildings, and indoor receptors could be exposed to vapors via inhalation. In this assessment, vapor 

intrusion to indoor air is evaluated using sub-slab soil gas data. No constituents were identified as COI in 

sub-slab soil gas; therefore, this pathway is considered to be insignificant, and no further evaluation of the 

vapor intrusion pathway is warranted. 
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3.1.2 Potential Receptors 

The potential human receptors at a site must be identified in order to evaluate potential exposure pathways. 

Potential receptors are identified based on current/future non-residential use of the site. This risk 

assessment addresses potential exposure to constituents in soil, groundwater and sub-slab soil gas. The 

following receptors are considered for inclusion in the risk assessment: 

� Future Outdoor Workers 

� Future Indoor Workers 

� Current/Future Construction/Utility Workers 

� Visitors or Trespassers 

� Offsite Receptors 

 

Outdoor and indoor workers are potential receptors for the site under current and expected future 

conditions. There are no apparent impacts to surface soil at the site, and the site is paved. As a result, 

exposure to the identified COI is unlikely for the outdoor worker, because this receptor is not expected to 

engage in subsurface activities. However, to be conservative, an evaluation of the outdoor worker is 

included in this assessment, using data for both surface and subsurface soil. The complete pathways are 

incidental ingestion of soil, dermal contact with soil, and inhalation of particulate and volatile emissions in 

ambient air. As previously noted, the site is connected to public water and an environmental covenant will 

prohibit the use of groundwater as drinking water in the future; therefore, ingestion of groundwater as a 

drinking water source is an incomplete pathway for onsite workers. No COI were identified for vapor 

intrusion from onsite soil gas to indoor air, therefore an evaluation of an indoor worker is not warranted.  

A current or future construction/utility worker may be involved in a short-term project (e.g., utility line repair 

and maintenance) at the site. This receptor could potentially be directly exposed to constituents in soil or 

shallow groundwater during excavation activities. In this assessment, the construction/utility worker is 

evaluated for direct exposure to soil via incidental ingestion, dermal contact, and inhalation of particulate 

and volatile emissions in ambient air. This receptor is also evaluated for direct exposure to shallow 

groundwater via incidental ingestion, dermal contact, and inhalation of volatiles in an excavated trench.  

In addition to the onsite worker receptors, visitors and trespassers may be present at the site. However, the 

magnitude of exposure of visitors or trespassers would be significantly less than workers, and exposure is 

considered to be negligible. Therefore, only the worker receptors are retained for quantitative risk 

evaluation. 
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Offsite receptors were also considered as potential receptors. However, there were no COI identified in 

offsite soil, and as discussed in Section 3.1.1, reported concentrations of all analytes in offsite wells were 

non-detect for both sampling rounds. The potential for constituents in onsite groundwater to migrate offsite 

at unacceptable concentrations is considered to be negligible. Therefore, potential exposure to constituents 

in offsite soil or groundwater is considered to be insignificant, and no further evaluation of offsite receptors is 

warranted. 

3.1.3 Complete Exposure Pathways 

Complete exposure pathways require exposure media with elevated levels of site-associated constituents 

and receptors with the opportunity to contact these media. The previous sections described the potential 

exposure pathways for the site under current and expected future land use conditions, as well as the likely 

human receptors. Figure 2 presents the conceptual site model, which identifies the receptors and 

associated potential exposure pathways, and whether each pathway is complete. Exposures resulting from 

all potentially complete pathways are quantitatively evaluated in this assessment. 

3.2 QUANTIFICATION OF EXPOSURE POINT CONCENTRATIONS 

Potential exposure to constituents in the environment is directly proportional to their concentrations in 

environmental media and characteristics of exposure (e.g., frequency and duration). The concentrations that 

a receptor may contact in an environmental medium generally are referred to as exposure point 

concentrations (EPCs). The analytical results for samples from a given medium were combined to derive a 

single EPC for each COI that conservatively represents the level of that COI to which potential receptors 

may be exposed. For COI in soil and groundwater, EPCs were statistically calculated from sampling data.  

EPCs for particulate and volatile emissions from soil to ambient air were estimated using PADEP 

methodologies. EPCs for volatile emissions from groundwater to ambient air were estimated using the 

Virginia Department of Environmental Quality (VDEQ, 2020) equations for groundwater present at depths 

less than or equal to 15 feet.  

3.2.1 Exposure Point Concentrations Based on Measured Data 

EPCs generally are estimated using measured concentrations in environmental media, or estimated based 

on fate and transport models. Depending on the distribution of the data, the proportion of the samples 

reported as non-detect, and the total number of samples, there are several statistical parameters that may 

be used to estimate EPCs. USEPA supplemental risk assessment guidance (USEPA, 1992c) stipulates that 

EPC estimates should be based on the upper confidence limit (UCL) of the arithmetic mean to estimate a 

Reasonable Maximum Exposure (RME) scenario. RME conditions are defined by USEPA as the "highest 
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exposure that is reasonably expected to occur at the site." The UCL is used to evaluate all COI, with some 

exceptions as noted below.  

In this assessment, the USEPA (2016) software package, ProUCL Version 5.1.00, is used to calculate 

statistics. This program allows for statistical calculations on data sets with or without non-detect results. For 

data sets without non-detect results, statistics are simply calculated on the full data set. For data sets with 

non-detect results, regression on order statistics (ROS) are used to extrapolate non-detect observations 

based on the distribution of the data set.  

The first step in the data evaluation process is to determine the best fit distribution of the data (USEPA, 

2016). Untransformed data are tested first to determine if the distribution is normal at D = 0.05. If they are 

normally distributed, the appropriate statistics for normal data are used. If the data are not normal, the data 

are log-transformed and retested for lognormality at D = 0.05. USEPA (2016) also provides methods to test 

for Goodness of Fit to the Gamma distribution, and indicates that the Gamma distribution is prioritized over 

the lognormal distribution. A distribution which is neither normal, Gamma, nor lognormal is defined as a non-

parametric distribution. The ProUCL output files provide detailed information on statistics generated for each 

distribution type, and also identify the recommended UCL (“Suggested UCL to Use”). In cases where 

ProUCL presents more than one “Suggested UCL to Use”, the UCL that is calculated using the statistical 

test best suited to the identified distribution is selected. 

3.2.1.1 Exposure Point Concentrations for Constituents in Soil 

The UCLs for COI in soil evaluated for the direct contact pathway were calculated using ProUCL Version 

5.1.00, and the statistical output is provided in Appendix B-1. All available soil data for the onsite area were 

combined to calculate the UCLs used to evaluate the outdoor worker and the construction/utility worker 

(samples from offsite locations MW-4, MW-6 and B-1 were excluded from the representative data set). The 

final EPC is identified as the lower of the UCL or the maximum detected concentration. For constituents 

which were non-detect but retained as COI because of elevated detection limits, the EPC was 

conservatively based on the value of the maximum detection limit. The UCLs and final EPCs for COI in soil 

are presented in Table 3-1. 

3.2.1.2 Exposure Point Concentrations for Constituents in Groundwater 

To evaluate groundwater exposure pathways, EPCs should represent the center of the constituent plume. 

USEPA supplemental guidance (USEPA, 2014a) recommends that monitoring wells within the core/center 

of the plume be used to calculate the groundwater EPC for each constituent. The use of data from 

representative wells in the core of the plume is consistent with USEPA guidance for this calculation. 
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Accordingly, the dataset for each COI incorporates data from the well(s) with the highest detected 

concentrations.  

For purposes of this risk assessment, the center of the plume is defined by those locations from which 

samples contain the highest concentrations of the COI. The dataset used for the EPC determination in this 

assessment consists of all samples collected from locations TB#3, TB#4 and MW-3. The final EPC for each 

COI is identified as the maximum detected concentration (or the value of the maximum detection limit for 

constituents which were non-detect but retained as COI because of elevated detection limits). The final 

EPCs for COI in groundwater are presented in Table 3-2. 

3.2.2 Exposure Point Concentrations for Particulates in Ambient Air 

The concentrations of COI associated with particulate emissions from soil were estimated using a transfer 

factor (TF). The TF relates the concentration of a constituent in soil to the estimated concentration in 

respirable airborne particulates. The TF used in this assessment is the default value from Section 

250.307(d) of the regulations (PADEP, 2019a), 1 x 1010 m3/kg. The TF was applied to soil concentrations for 

each COI to estimate particulate concentrations that might be inhaled by a potential receptor.  

While the default TF presented by PADEP does not specifically address a construction scenario (i.e., it 

accounts for wind-generated dusts), it is considered appropriate for both the outdoor worker and the 

construction worker scenarios in this assessment. The overall contribution of the particulate inhalation 

pathway to the total worker intake is generally negligible relative to the soil ingestion pathway, which also 

accounts for airborne dust particles. There are multiple uncertainties associated with the calculation of a 

particulate emission factor based on effects from earth-moving equipment, which occur for only a portion of 

the entire duration of the construction project. Therefore, the default TF provided by PADEP is considered to 

be suitably conservative to evaluate particulate emissions for the onsite construction/utility worker in this risk 

assessment. 

Soil concentrations are converted to air concentrations by dividing the soil concentration (CS) by the TF to 

obtain an air concentration (CA) in units of mg/m3. The soil source concentrations, the TF, and the resulting 

concentrations of particulates in ambient air used to evaluate the outdoor worker and the construction/utility 

worker are presented in Table 3-3. 

3.2.3 Exposure Point Concentrations for Volatiles in Ambient Air (Soil Source) 

The concentrations of COI associated with volatilization from soil to outdoor air were estimated using a 

volatilization factor (VF). The VF relates the concentration of a constituent in soil to the estimated 

concentration in ambient air. USEPA (2019a) provides default volatilization factors for exposure to 
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constituents in soil. Soil concentrations (CS) in units of mg/kg are converted to air concentrations (CA) in 

units of mg/m3 by dividing the CS by the VF to obtain the CA. The soil source concentrations used to 

evaluate the outdoor worker and the construction/utility worker, the VFs and the resulting concentrations of 

volatiles in ambient air are presented in Table 3-4. 

3.2.4 Exposure Point Concentrations for Volatiles in Ambient Air (Groundwater Source) 

There are no well-established models available for estimating migration of volatiles from groundwater into a 

utility trench. One approach is based on a combination of vadose zone modeling (to estimate the 

volatilization from groundwater into the excavation) and a box model (to estimate dispersion of the volatiles 

within the trench and the above-ground atmosphere); this approach has been adopted by the VDEQ. The 

volatilization factors for groundwater to ambient air in a trench (VFtrench) were estimated for each volatile COI 

in groundwater using the VDEQ (2020) equations for groundwater present at depths less than or equal to 15 

feet. 

Appendix C presents the details of the calculations for VFtrench. The groundwater EPCs are multiplied by the 

constituent-specific VFtrench values to derive ambient air concentrations. The groundwater EPCs, constituent-

specific VFtrench values, and resulting concentrations of volatile COI in ambient air are presented in         

Table 3-5.    

3.3 ESTIMATION OF CONSTITUENT EXPOSURE AND INTAKE 

The USEPA’s “Guidelines for Exposure Assessment” (USEPA, 1992a) define constituent exposure as "the 

condition of a constituent contacting the outer boundary of a human." The constituents are contained in an 

environmental medium such as water, soil, or air. Generally, two steps are required for a constituent to enter 

a body; contact with the outer boundary of the body (exposure), then crossing this outside boundary to 

inside the body (intake). For most exposure routes, intake is evaluated in terms of how much of the carrier 

medium containing the constituents crosses the outer boundary (e.g., amount of soil ingested, volume of air 

inhaled).  

Two types of doses, applied and internal, are defined for evaluating constituent exposure (USEPA, 1992a). 

The applied dose is the amount of a constituent present at an absorption barrier (e.g., lung) and available 

for absorption. This is analogous to the administered dose in a dose-response experiment. The internal 

dose is the amount of constituent actually absorbed across the barrier and available for internal biological 

interactions. It is the portion of the internal dose that actually reaches cells, sites, or membranes where 

adverse effects occur. Doses are generally presented as dose rates (dose per unit time) on a per-unit-body-

weight basis (units of mg/kg-day). 
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Noncarcinogenic health effects are evaluated by calculating the average dose of a constituent over the 

course of the exposure period. This dose is termed the Average Daily Dose (ADD). Potential carcinogenic 

health effects are evaluated in terms of an individual's theoretical increased risk of developing cancer over a 

lifetime. Although the duration of exposure to a constituent release generally does not last for an entire 

lifetime, constituent intake for carcinogens is estimated as the average dose over the average human 

lifetime (70 years). This lifetime dose applies specifically to the evaluation of carcinogenic effects and is 

termed the Lifetime Average Daily Dose (LADD). In a risk assessment, the calculated ADD or LADD are 

estimated quantitatively using assumptions about the duration, frequency, and magnitude of exposure 

experienced by each potential receptor, and assumptions about the constituent properties that influence 

absorption.  

Table 3-6 presents the general form of the equation used to evaluate intake of constituents. The specific 

equations and factors for each of the exposure pathways are discussed in Sections 3.4 and 3.5 and 

presented in the accompanying tables. 

3.4  ESTIMATION OF CONSTITUENT ABSORPTION 

3.4.1 Gastrointestinal Bioavailability 

As noted above, the amount of a constituent that actually penetrates the exchange boundaries of the 

organism is termed the internal dose (sometimes called absorbed dose). The toxicity studies that provide 

the basis for derived constituent health effects values [i.e., reference doses (RfDs) and cancer slope factors 

(CSFs)] generally report health effects as a function of applied doses rather than internal doses. These 

values are therefore most correctly compared to calculations of potential applied doses. However, toxicity 

studies often administer constituents to the laboratory study animals in food, in water, or in a matrix that 

readily allows absorption. The fraction of a constituent that is absorbed from soil is generally less than the 

fraction absorbed from food or drinking water. USEPA guidance indicates that RfDs are usually based on or 

have been adjusted to reflect drinking water exposure (USEPA, 1989). Constituents contained in other 

environmental media, such as soil, are likely to be absorbed to a lesser degree than occurs in a toxicity 

study or is inherent in a water-based RfD. For these reasons, a bioavailability factor is often incorporated 

into the dose calculations for ingestion of COI in soil to take into account the reduced ability of the 

constituent to be extracted from the environmental matrix, or to be absorbed through the exchange 

boundary, and any other losses between intake and contact with the exchange boundary (USEPA, 1992a). 

The extent of gastrointestinal bioavailability depends on the properties of the constituent and the properties 

of the matrix with which it is ingested. This risk assessment includes the evaluation of soil and groundwater 

ingestion pathways. For these exposure routes, an absorption factor of 100 percent was used for all COI. 
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3.4.2 Dermal Absorption of Constituents from Soil 

The administered dose in a dermal exposure pathway is the amount of constituent in the volume of soil 

contacting the skin. Only a small fraction of this amount of the constituent will actually penetrate the skin and 

enter the body of a receptor. Dermal exposure calculations are, therefore, always calculated as an absorbed 

dose and require the inclusion of a dermal absorption fraction (DAF).  

The DAF values recommended by USEPA (2019a) are based on dermal guidance from USEPA (2004) and 

are presented in Table 3-7. For naphthalene in soil, the default dermal absorption fraction of 13% (0.13) is 

incorporated into the dose equations. Although PADEP does not provide guidance for the dermal exposure 

pathway, USEPA (2004) guidance indicates that exposure to volatile constituents is accounted for through 

the inhalation pathway. Therefore, the DAF for 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, 1,2-

dibromoethane, 1,2-dichloroethane, benzene, ethylbenzene and xylenes (total) is set to zero (i.e., these 

constituents are not evaluated for the dermal contact with soil pathway).  

3.4.3 Dermal Absorption of Constituents from Groundwater 

Pathways that involve dermal contact with water require the calculation of the dermal absorbed dose per 

event (DAevent). This factor reflects the movement of the constituent from the water, across the skin, to the 

stratum corneum and into the bloodstream.  

USEPA guidance (2004) presents equations for calculating DAevent for both organic and inorganic 

constituents. For organic constituents, the DAevent values are calculated based on the exposure time for the 

site-specific scenario as it relates to a constant, t* (time to reach steady state). In this assessment, exposure 

time for dermal contact with water by a construction/utility worker is assumed to be two hours per event. The 

equations and input factors used to calculate DAevent for all COI in groundwater are presented in Table 3-8. 

Constituent-specific factors were obtained from USEPA (2019a) and USEPA (2004). 

3.5 EXPOSURE ASSUMPTIONS 

The quantitative estimation of constituent intake involves incorporation of numerical assumptions for a 

variety of exposure parameters. Where guidance was available, exposure assumptions used in these intake 

calculations were based on PADEP (2019a) or USEPA (2002, 2014b, 2019a, 2019b) recommended values. 

Some exposure values are not addressed in the available guidance, and in these cases, values were 

derived based on site characteristics or best professional judgment. Exposure assumptions utilized in this 

risk assessment are described below.  
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3.5.1 All Pathways 

The following factors are consistent across all of the exposure pathways considered in this assessment. 

3.5.1.1 Exposure Frequency and Duration 

Outdoor Workers: Default exposure factors for an industrial worker are provided by PADEP (2019a). The 

exposure frequency for the worker is 5 days per week for 50 weeks a year, or 250 days per year. However, 

for workers potentially exposed via direct contact soil pathways, PADEP recommends multiplying the 250 

days/year frequency by a factor of 5/7 to reflect the number of days that soil is frozen. Therefore, an 

exposure frequency of 180 days/year is incorporated into the evaluation for the outdoor worker. PADEP 

(2019a) guidance recommends an exposure duration of 25 years for industrial workers. 

Construction/Utility Worker: This receptor is not specifically addressed by current PADEP guidance. 

USEPA (2002) guidance recommends that exposure frequency and duration should be determined on a 

site-specific basis. On the basis of professional judgment, considering the size of the site and potential for 

projects requiring excavation, exposure frequency for the construction worker is assumed to be 60 days per 

year. This frequency is based on an assumed project duration of 12 weeks (5 days per week). Because this 

is considered a one-time project, the exposure duration for this receptor is one year. 

3.5.1.2 Body Weight 

The default value for average body weight of an adult is 80 kg based on PADEP (2019a) and USEPA 

(2014b, 2019a). This value was used for the body weight for the outdoor worker and the construction/utility 

worker.  

3.5.1.3 Averaging Time 

As described above, the doses for noncarcinogenic health effects are averaged over the specific period of 

exposure for a given receptor. Noncarcinogenic averaging times are, therefore, calculated by multiplying the 

exposure duration for the receptor by 365 days/year. Carcinogenic health effects are calculated over a 

lifetime exposure, so the PADEP (2019a) value for average lifetime, 70 years, was used for exposure 

duration. The resulting carcinogenic averaging time was 25,550 days.  

3.5.2 Incidental Ingestion of Soil 

The factors incorporated into the intake calculations for soil ingestion are discussed in this section. Exposure 

factors for the outdoor worker and the construction/utility worker are presented in Table 3-9. The equations 

used to calculate intake (represented as ADD and LADD) for this pathway are also presented in this table. 
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Soil Ingestion Rate: For workers involved in short-duration construction or utility projects (i.e., the 

construction/utility worker), a soil ingestion rate of 330 mg/day was used (USEPA, 2019a). The PADEP 

(2019a) recommended value of 50 mg/day was used to describe soil ingestion for a worker not involved in 

construction or intrusive activities (i.e. the outdoor worker). 

Gastrointestinal Bioavailability Factor: As described in Section 3.4.1, a relative gastrointestinal 

bioavailability factor was included in calculations of the soil ingestion pathway. A conservative value of 

100% was used in this assessment for all constituents. 

3.5.3 Dermal Contact with Soil 

The factors incorporated into the intake calculations for the dermal contact with soil are discussed in this 

section. PADEP (2019a) does not address this pathway; therefore, guidance from USEPA sources has 

been incorporated as noted below. Exposure factors for the outdoor worker and the construction/utility 

worker are presented in Table 3-10. The equations used to calculate intake (represented as ADD and 

LADD) for the dermal contact with soil pathway are also presented in this table. 

Skin Surface Area: Potentially exposed workers are assumed to wear appropriate clothing during outdoor 

activities that may involve soil contact, such as long sleeve shirts and long pants. Skin surface area 

available for dermal contact with soil is assumed to be the hands, forearms, and head. The exposed skin 

surface area corresponding to these body parts is approximately 3,527 cm2, based on guidance from 

USEPA (2014b).   

Soil Adherence Factor: The soil adherence factor describes the amount of soil that is assumed to be in 

contact with the exposed skin surface area. USEPA guidance (2019a) provides a value of 0.3 mg/cm2 for a 

construction worker. A value of 0.12 mg/cm2 is recommended by USEPA (2014b, 2019a) for an outdoor 

industrial worker.  

Dermal Absorption Fraction: As described in Section 3.4.2, a DAF is included in calculations of exposure 

to constituents in soil through dermal contact. As discussed previously and presented in Table 3-7, for   

naphthalene in soil, the default dermal absorption fraction of 13% (0.13) is incorporated into the dose 

equations. For other volatile constituents, USEPA (2004) guidance indicates that exposure is accounted for 

through the inhalation pathway. Therefore, the DAF for the remaining COI is set to zero (i.e., these 

constituents are not evaluated for the dermal contact with soil pathway).       

3.5.4 Particulate and Volatile Inhalation  

In accordance with USEPA’s “Supplemental Guidance for Inhalation Risk Assessment” (USEPA, 2009), an 

intake factor is not calculated for the inhalation pathway. The guidance recommends that when estimating 
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risk via inhalation, the concentration of the constituent in air should be used as the exposure metric (e.g., 

mg/m3), rather than inhalation intake of the constituent in air based on inhalation rate and body weight (e.g., 

mg/kg-day). Thus, instead of a dose calculation, an exposure concentration is calculated for each receptor.  

The following factors are incorporated into calculations of inhalation exposure for particulate and volatile 

emissions in ambient air. Exposure factors for the outdoor worker and the construction/utility worker are 

presented in Table 3-11. The general calculation for the exposure concentration is also presented in this 

table. 

Exposure Time: The outdoor worker and the construction/utility worker are assumed to be present and 

subject to inhalation exposure from soil for 8 hours per day (PADEP, 2019a; USEPA, 2014b). For the 

construction worker exposed to constituents in groundwater in a utility trench, the exposure time was 

estimated to be two hours per day.  

Averaging Time:  The averaging times are the same as those discussed previously in Section 3.5.1.3.  

However, in the calculation of exposure concentration, the averaging time is expressed in units of hours 

(USEPA, 2009). 

3.5.5 Incidental Ingestion of Groundwater  

The following factor is incorporated into calculations of the groundwater ingestion pathway. Exposure factors 

for the construction/utility worker are presented in Table 3-12. The equations used to calculate intake 

(represented as ADD and LADD) for this pathway are also presented in this table. 

Water Ingestion Rate: An incidental water ingestion scenario for a worker is not specifically addressed by 

PADEP or USEPA guidance; however, as a conservative estimate, an ingestion rate of 0.092 L/day 

(assuming one 2-hour event per day) was used in this assessment for the groundwater ingestion scenario. 

This rate was selected to reflect a value of one-half the water ingestion rate of 92 ml/hour, which represents 

the upper-percentile ingestion rate for an adult while swimming (USEPA, 2019b).     

3.5.6 Dermal Contact with Groundwater  

The following factors are incorporated into calculations of the dermal contact with water pathway. Exposure 

factors for the construction/utility worker are presented in Table 3-13. The equations used to calculate intake 

(represented as ADD and LADD) for this pathway are also presented in this table. 

Dermal Absorbed Dose per Event: As described in Section 3.4.3, constituent-specific values for DAevent 

are included in calculations describing dermal exposure to water. These values, calculated according to 
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USEPA (2004) guidance, were presented in Table 3-8 and reflect the constituent-specific groundwater 

concentration and an exposure time of two hours per event. 

Event Frequency: This factor reflects the number of events per day during which dermal contact with water 

might occur. For this assessment, one event per day was assumed for the construction/utility worker. 

Skin Surface Area: Construction workers are assumed to be exposed to water on the same body parts that 

soil exposure may occur. As noted above, the exposed skin surface area for a worker is approximately 

3,527 cm2, based on guidance from USEPA (2014b).   

3.6 SUMMARY 

Calculations of estimated doses for complete exposure pathways identified in this section are presented 

in Appendix D. These dose estimates were combined in the risk characterization (Section 5) with toxicity 

values presented in the Toxicity Assessment (Section 4) to estimate potential carcinogenic risks and 

noncarcinogenic effects. 
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4.0 TOXICITY ASSESSMENT 

The toxicity assessment, also known as the dose-response assessment, provides a description of the 

relationship between a dose of a constituent and the anticipated incidence of an adverse health effect. The 

majority of existing knowledge about the dose-response relationship is based on data collected from 

laboratory studies of animals (usually rodents), studies of human occupational exposures, and theories 

about how humans respond to environmental doses of constituents. 

The USEPA has developed dose-response assessment techniques to set "acceptable" levels of human 

exposure to constituents in the environment. These USEPA-derived risk values address both subchronic 

and chronic noncarcinogenic health effects and potential carcinogenic health risks. 

4.1 EVALUATION OF NONCARCINOGENIC RESPONSES 

The sections that follow discuss the mechanisms of noncarcinogenic response, the derivation of acceptable 

dose levels, the manner in which these levels are used in this risk assessment, and some of the limitations 

of these values. The limitations are addressed in greater detail in the uncertainty analysis section of this 

report (Section 6). 

4.1.1 Background 

It is widely accepted that noncarcinogenic biological effects of constituents occur only after a threshold dose 

is achieved (Klaassen, 2001). Typically, physiological mechanisms exist that will minimize the adverse 

effect, through pharmacokinetic means such as absorption, distribution, excretion, or metabolism (Klaassen, 

2001). Therefore, a range of exposures and resulting doses exist that can be tolerated by a receptor with 

essentially no chance of developing adverse effects. The threshold dose for a compound is usually 

estimated from the no observed adverse effect level (NOAEL) or the lowest observed adverse effect level 

(LOAEL), as determined from laboratory animal studies or human data. The NOAEL is the highest dose at 

which no adverse effects occur, while the LOAEL is the lowest dose at which adverse effects are 

discernable. 

4.1.2 Noncarcinogenic Toxicity Values 

USEPA uses the NOAEL or LOAEL estimates of threshold dose to establish RfDs and reference 

concentrations (RfCs) for human exposure. An RfD (or RfC) is an estimate of a daily exposure level 

(dose) that is unlikely to present an appreciable risk of deleterious effects during a lifetime. USEPA has 

derived both chronic and subchronic RfDs. For this assessment, in order to reflect the appropriate 

duration of exposure, subchronic RfDs/RfCs (when available) have been used to evaluate the 

construction/utility worker.  
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RfDs (used to evaluate the oral exposure route) are expressed in units of dose (mg/kg-day), while RfCs 

(used to evaluate the inhalation exposure route) are expressed as concentrations (mg/m3). Both types of 

toxicity values incorporate uncertainty factors to account for limitations in the quality or quantity of 

available data. An oral RfD is converted to an absorbed dose (dermal RfD) by multiplying the RfD by the 

fractional absorption efficiency factor. As indicated Exhibit 4-1 of USEPA (2004) and also presented in the 

Chemical-Specific Parameters Supporting Table (USEPA, 2019a), fractional absorption efficiency factors 

of 100% are recommended for all COI at the site.   

4.1.3 Estimating the Likelihood of Adverse Noncarcinogenic Response 

The likelihood of occurrence of adverse noncarcinogenic effects depends on the relationship between the 

RfD (or RfC) and the estimated average constituent dose (or exposure concentration) received by the 

receptor. Doses less than the RfD (and exposure concentrations less than the RfC) are not likely to be 

associated with any adverse health effects and are, generally, not of regulatory concern.  Doses that exceed 

the RfD (and exposure concentrations that exceed the RfC) are considered to present the potential for 

adverse effects. 

Noncarcinogenic responses are evaluated numerically using parameters known as the HQ and hazard 

index (HI). The HQ is obtained by dividing the ADD by the RfD as presented below.   

     ADD ÷ RfD = HQ 

The ADD is the estimated daily dose of a constituent averaged over the specific duration of exposure, which 

may not necessarily be an entire lifetime. The equations for calculating the ADD were presented in Tables 

3-9 and 3-10 and Tables 3-12 and 3-13.  

Similarly, for the inhalation exposure route, the HQ is calculated by dividing the exposure concentration by 

the RfC. The equation for calculating the EC for inhalation pathways was presented in Table 3-11. The 

exposure concentration is calculated by applying the receptor-specific exposure time, frequency, and 

duration to the air concentration.  Thus, HQ is calculated as follows: 

                                                 [ ( CA  x  ET x EF x ED ) / AT ] y RfC = HQ 

Each calculation with a specific combination of COI, receptor, and exposure pathway, will have a distinct 

ADD and calculated HQ. HQs associated with all COI for a particular pathway are summed to yield the HI, 

as indicated: 

                                                             HQi + HQii + HQiii + .... = HI 
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If a receptor is subject to exposure through more than one pathway, the HIs for all pathways are summed. A 

calculated HI of 1 or less indicates that an adverse effect would not be anticipated. HIs are most 

appropriately derived for constituents that act on the same target system or have similar critical effects. 

Therefore, if the total HI across all COI exceeds 1, it is appropriate to segregate the COI by toxic effect and 

mechanism of action and to derive separate HIs for each group (USEPA, 1989). 

4.2 EVALUATION OF POTENTIAL CARCINOGENIC RESPONSES 

The subsections below discuss the assumed mechanisms of carcinogenic response, the derivation of 

carcinogenic toxicity values, the manner in which these values are used in this risk assessment, and some 

of the limitations of these values. The limitations are addressed in greater detail in the uncertainty section of 

this report (Section 6). 

4.2.1 Background 

USEPA typically has required that potentially carcinogenic constituents be treated as if minimum threshold 

doses do not exist (USEPA, 2005). The regulatory dose-response curve used for carcinogens only allows 

for zero risk at zero dose. Thus, for all environmental doses, some level of risk is assumed to be present 

using this highly conservative model. 

To estimate the theoretical response at environmental doses, various mathematical dose-response models 

are used. USEPA uses the linearized multistage model for low dose extrapolation. This model assumes that 

the effect of the carcinogenic agent on tumor formation seen at high doses in animal data is basically the 

same at low doses (i.e., the slope of the dose-response curve can be extrapolated downward to the origin in 

a linear manner). USEPA's Guidelines for Carcinogen Risk Assessment (USEPA, 2005) recommend that 

the linearized multistage model be employed in the absence of adequate information to the contrary. 

4.2.2 Potential Carcinogenic Toxicity Values 

USEPA evaluates available scientific information, using a weight-of-evidence approach to determine 

whether a constituent poses a carcinogenic hazard in humans. USEPA groups constituents according to 

their potential for carcinogenic effects based on clinical evidence (USEPA, 1989): 

� Group A - Human Carcinogen 

� Group B - Probable Human Carcinogen 

� Group C - Possible Human Carcinogen 

� Group D - Insufficient Data to Classify as a Human Carcinogen 

� Group E - Not a Human Carcinogen 
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In addition, constituents may have been assessed for carcinogenicity using USEPA’s (2005) Guidelines for 

Carcinogen Risk Assessment. Under the updated guidance, standard descriptors are used as part of the 

hazard narrative to express the conclusion regarding the weight-of-evidence for carcinogenic hazard 

potential. There are five recommended standard hazard descriptors: “Carcinogenic to Humans,” “Likely to 

Be Carcinogenic to Humans,” “Suggestive Evidence of Carcinogenic Potential,” “Inadequate Information to 

Assess Carcinogenic Potential,” and “Not Likely to Be Carcinogenic to Humans.” 

Cancer slope factors (CSFs) and inhalation unit risks (IURs) are the toxicity values used in quantitatively 

assessing potential carcinogenic effects from exposure. CSFs are defined as the plausible upper bound, 

approximating a 95% confidence limit, of the increased cancer risk from a lifetime exposure to a given level 

of a carcinogen. This estimate, usually expressed in units of proportion (of a population) affected per mg/kg-

day, is generally reserved for use in the low dose region of the dose-response relationship, that is, for 

exposure corresponding to risks less than 1 in 100 (USEPA, 2005). 

The CSF (used to evaluate the oral route of exposure) is expressed in units of reciprocal dose (mg/kg-day)-1, 

while the IUR (used to evaluate the inhalation exposure route) is expressed as a reciprocal concentration 

(mg/m3)-1. CSFs for the dermal route of exposure are developed through route-to-route extrapolation, as 

described by USEPA (2004). An oral CSF is converted to an absorbed dose by dividing the CSF by the 

fractional absorption value. The absorption efficiency factors recommended by USEPA (2004; 2019a) were 

identified in Section 4.1.2 above.  

4.2.3 Estimating the Theoretical Excess Lifetime Cancer Risk 

For carcinogenic constituents, a risk assessment evaluates the degree to which a receptor may have an 

increased likelihood of developing cancer over a lifetime due to exposure to site-associated constituents. At 

environmental dosage levels, the CSF is assumed to be constant and potential carcinogenic risk to be 

directly related to intake. In order to estimate the theoretical excess lifetime cancer risk, the LADD of a 

constituent is multiplied by the CSF as shown. 

                                                           LADD x CSF = Risk 

The equations for calculating the LADD were presented in Tables 3-9 and 3-10 and Tables 3-12 and 3-13.  

Similarly, for the inhalation exposure route, the potential cancer risk is calculated by multiplying the 

exposure concentration by the IUR. The equation for calculating the EC for inhalation of volatiles was 

presented in Table 3-11. Thus, the potential cancer risk is calculated as follows: 

                                              [( CA  x  ET x EF x ED ) / AT ] x IUR = Risk 
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For each pathway, these calculations are carried out for each applicable constituent, and the risks are 

summed to obtain the total risk due to that pathway. The total theoretical excess lifetime cancer risk for a 

particular receptor is then calculated as the sum of the risks from all exposure pathways for that receptor. 

4.3 TOXICITY VALUES FOR CONSTITUENTS OF INTEREST 

The chronic noncarcinogenic toxicity values for each COI (used to evaluate the outdoor worker) are 

presented in Table 4-1. The subchronic noncarcinogenic toxicity values for each COI (used to evaluate the 

construction utility worker) are presented in Table 4-2. The carcinogenic values are presented in Table 4-3.  

Table 4-1 presents the chronic noncarcinogenic oral RfDs and inhalation RfCs and the target system or 

critical effect for each noncarcinogenic COI. Fractional absorption efficiency factors and dermal toxicity 

values [estimated from the oral values in accordance with USEPA (2004)] are also presented in Table 4-1.  

Table 4-2 presents the subchronic noncarcinogenic oral RfDs and inhalation RfCs and the target system or 

critical effect for each noncarcinogenic COI.  In the absence of a subchronic toxicity value for a COI, the 

toxicity value is based on the chronic value. Fractional absorption efficiency factors and dermal toxicity 

values [estimated from the oral values in accordance with USEPA (2004)] are also presented in Table 4-2.  

Table 4-3 includes the oral CSFs and inhalation IURs and the USEPA weight-of-evidence classification for 

each COI. Fractional absorption efficiency factors and dermal toxicity values [estimated from the oral values 

in accordance with USEPA (2004)] are also presented in Table 4-3.  

Toxicity values were obtained from the PADEP (2020) on-line toxicity database and from the following 

primary sources: 

� Integrated Risk Information System (IRIS) on-line database provided by USEPA (2020a); 

� Provisional Peer-Reviewed Toxicity Values Database and Appendix (PPRTV; USEPA, 2020b);  

� California EPA’s OEHHA chemical database (CalEPA, 2020);  

� The USEPA’s Health Effects Assessment Summary Tables (HEAST; USEPA, 2020c); and 

� The Agency for Toxic Substances and Disease Registry (ATSDR, 2020). 
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5.0 RISK CHARACTERIZATION 

Risk characterization is the final step of the human health risk assessment process. It includes a description 

of the nature and magnitude of the potential for occurrence of adverse health effects under reasonable 

maximal exposure conditions. In this step, the toxicity assessment and site-specific exposure assessment 

are integrated into quantitative and qualitative estimates of potential health risks. Potential noncarcinogenic 

and carcinogenic health risks are calculated and summarized individually for each receptor exposed to COI 

at the site. Estimated risks are combined across COI and exposure pathways as appropriate. The following 

subsections describe the approaches and results for the evaluation of noncarcinogenic and potential 

carcinogenic effects. 

5.1 NONCARCINOGENIC EFFECTS 

Potential noncarcinogenic effects associated with exposure to COI from the site were estimated as 

described in Section 4.1.3. The total HIs are then calculated for each receptor by combining pathway-

specific HIs. A HI value equal to or less than 1 indicates that an adverse effect would not be anticipated 

(PADEP, 2019a; USEPA, 1989). Conversely, a target-system specific HI greater than 1 indicates that 

additional evaluation of the case is warranted.  

A summary of the noncancer HIs and potential cancer risks for all receptors and exposure pathways is 

presented in Table 5-1. As indicated in this table, the total noncancer HIs are less than 1 for the future 

outdoor worker and the current/future construction/utility worker, indicating that the likelihood of adverse 

noncancer effects would be negligible. The detailed calculations and constituent-specific results, including 

target-system specific HIs, for each receptor are presented in Appendix D. Constituent-specific results for 

each receptor are summarized in Tables 5-2 and 5-3. 

For the future outdoor worker exposed to COI in soil, the total HI is 0.17 (Table 5-2). For the current/future 

construction/utility worker exposed to COI in soil and shallow groundwater, the total HI is 0.34 (Table 5-3).    

5.2 POTENTIAL CARCINOGENIC EFFECTS 

Theoretical excess lifetime cancer risks associated with exposure to COI from the site were calculated as 

described in Section 4.2.3. Summed theoretical excess risks are calculated for each receptor by combining 

pathway-specific risks. The results may be compared with target benchmarks for acceptable risk. Various 

demarcations of acceptable risk have been established by regulatory agencies. PADEP (2019a) presents a 

target potential cancer risk of 1 x 10-4 and USEPA (1991) considers potential cancer risks in the range of 1 x 

10-6 to 1 x 10-4 to be acceptable.  
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Table 5-1 presents the theoretical excess lifetime cancer risks for each receptor exposed to COI in soil 

and/or shallow groundwater. As shown in this table, the potential cumulative cancer risks are below the 

PADEP target risk of 1 x 10-4 for the future outdoor worker and the current/future construction/utility worker, 

indicating that the likelihood of unacceptable potential cancer risk is negligible for these receptors. 

Constituent-specific results for each receptor are presented in Tables 5-2 and 5-3.  

For the outdoor worker exposed to COI in soil, the potential cancer risk is 1.1 x 10-5 (Table 5-2). For the 

construction/utility worker exposed to COI in soil and shallow groundwater, the potential cancer risk is 2.7 x 

10-6 (Table 5-3).  
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6.0 UNCERTAINTY ANALYSIS 

Uncertainties are inherent in a quantitative risk assessment. The inclusion of site-specific factors, which this 

assessment has incorporated, decreases uncertainty. An analysis of the areas of uncertainty in a risk 

assessment is a standard component of the risk assessment process. The uncertainty analysis provides a 

context for better understanding the assessment conclusions by identifying the uncertainties that have most 

significantly affected the assessment results. 

USEPA (1992a) guidance stresses the importance of providing a complete analysis of uncertainties so that 

risk management decisions take these uncertainties into account when evaluating risk assessment 

conclusions. The major sources of uncertainty in the human health risk assessment are identified 

qualitatively below. 

6.1 UNCERTAINTIES IN HAZARD IDENTIFICATION 

Uncertainties in the hazard identification step of the risk assessment are primarily associated with the 

available analytical data and the selection process for identification of COI. 

� Focused vs. Random Sampling. The environmental sampling conducted at the site 

was not random. Many of the onsite soil boring and groundwater locations were 

placed to characterize the potential release area near the former dispenser islands 

and USTs. Because several of the samples used in this assessment were collected 

in areas of the site where affected media were considered most likely to be present, 

the data sets are biased toward high concentrations, which can lead to an 

overestimation of the actual risks.  

� Identification of COI. Multiple uncertainties exist in the process of identifying COI. 

These include uncertainties associated with procedures utilized in constituent 

analyses, the number of samples selected for use in the risk assessment, and the 

selection of relevant comparison values. The approaches used to identify COI at this 

site were very conservative. For example, RSLs based on drinking water were used 

to identify COI for groundwater, which is not currently used as a source of potable 

water for the site (and a covenant will be placed to prohibit such use in the future). 

� Use of Qualified Data. Qualified results were included in this risk assessment, which 

leads to some level of uncertainty with the actual concentrations present in 

environmental samples. For example, "J" qualified data reflect results that have been 

estimated by the laboratory at a concentrations below the reporting limit. Several sub-
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slab soil gas results were “J” qualified. A small number of soil sample results were 

assigned the qualifiers “H1” and “H2” because the extraction or preparation and the 

analysis were conducted outside the USEPA recommended holding time. The result 

for ethylbenzene in soil sample B-3(2.5-5) was “E” qualified (representative of an 

estimated concentration) because the analyte concentration exceeded the calibration 

range. Finally, the result for lead in soil sample B-4(0.5-2) was assigned a “D6” 

qualifier because the precision between the sample and the sample duplicate 

exceeded laboratory control limits. An example pertaining to the groundwater data is 

the result for 1,2-dibromoethane from sample MW-3 collected on March 16, 2020, 

which was qualified “M1” because the matrix spike recovery exceeded quality control 

limits. In this case the associated batch was accepted based on laboratory control 

sample (LCS) recovery. None of the qualifiers reported by the laboratory indicate that 

the associated sample results are unusable (otherwise they would be qualified as 

rejected) and affect only a small proportion of overall results. The various qualifiers 

merely indicate some uncertainty in the reported concentration of the chemical, but 

do not represent an issue with the overall usability of the data.  

� Samples with Elevated Detection Limits.  The direct contact screening for COI 

(presented in Section 2.4) identified detection limits for three non-detect constituents 

(1,2-dibromoethane, 1,2-dichloroethane and methyl tert-butyl ether) in soil and/or 

groundwater that exceed risk-based comparison values. In these instances, there is a 

possibility that constituents could be present at levels between the risk-based 

concentration and the detection limit. An evaluation of the soil data indicates that of 

all the samples analyzed, the elevated detection limits for 1,2-dibromoethane and 

1,2-dichloroethane were reported in only one sample [B3(5-7.5)] and are the result of 

elevated concentrations of benzene and naphthalene in that sample. Similarly in 

groundwater, the elevated detection limits reported for 1,2-dibromoethane, 1,2-

dichloroethane and methyl tert-butyl ether were present in only two samples (TB#3 

and TB#4) and were the result of high concentrations of the other constituents, 

necessitating a sample dilution. It should be noted that these samples were grab 

groundwater samples collected at the time of installation of the two soil borings which 

are located in the area of the former dispensers. These observations suggest that it is 

unlikely for these constituents to be present at concentrations above the RSLs. 

However, to be conservative, they were retained as COI and included in the 

quantitative assessment.  
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6.2 UNCERTAINTIES IN EXPOSURE ASSESSMENT 

The PADEP and USEPA approaches to exposure assessments generally require standard default exposure 

scenarios rather than site-specific evaluations of exposure. Under this approach, if a constituent is identified 

as a COI for a particular area and medium, it is assumed that exposure to that substance will occur at levels 

consistent with the default scenario. The default scenarios used in the human health risk assessment 

evaluate current and future potential exposure pathways under RME conditions. The RME scenario is 

defined as the highest exposure that is reasonably expected to occur at a site (USEPA, 1989). 

� Evaluation of the Outdoor Worker. As noted previously, there are no apparent 

impacts to surface soil at the site. As a result, exposure to the identified COI is 

unlikely for the outdoor worker, who is not expected to engage in subsurface 

activities. However, to be conservative, an evaluation of the outdoor worker is 

included in this assessment using data for both surface and subsurface soil. This 

approach over estimates the risk for an outdoor worker. 

� Modeled Concentrations in Trench Air. As presented in Section 3.2.4, there are no 

well-established models available for estimating migration of volatiles from 

groundwater into an excavated trench. This assessment includes the use of the 

VDEQ (2020) model, which incorporates a number of conservative assumptions. In 

addition, due to the shallow depth to water at the site, excavations of any significant 

depth would likely require significant de-watering (as well as health and safety 

protocols that would minimize exposure). The approach used in this model assumes 

a trench depth of 6 feet (an approximate depth for utility activities). The conservatism 

incorporated into the model overestimates the risk for the construction worker. 

� Use of Default Exposure Factors. The use of default exposure factors, rather than 

site-specific exposure factors, leads to a degree of uncertainty in the predicted risks. 

The scientific literature contains examples of studies that indicate that actual 

environmental exposure factors are lower than the default values recommended by 

PADEP (2019a) and USEPA (2002; 2014b). As an example, the factors incorporated 

for incidental ingestion of soil for a worker receptor are typically much higher than are 

realized in practice. For construction/utility workers, this risk assessment used default 

values of 330 mg/day, as the amount of soil ingested each day. In actuality, these 

values are probably much less. The use of default values typically results in an 

overestimate of the potential risks. However, the default exposure factors represent 

an RME scenario, as recommended for a baseline risk assessment. 
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6.3 UNCERTAINTIES IN TOXICITY ASSESSMENT 

� Toxicity Assessment for Noncarcinogens. Approaches typically utilized for 

designating reference doses are highly conservative. The USEPA (2020a) applies 

uncertainty factors (ranging from 3 to 10) to the NOAEL for a constituent in a toxicity 

study to account for factors such as animal-to-human extrapolation, interindividual 

variation in the human population, limitations in data quality or incomplete studies. 

Some of this uncertainty may be reduced if the absorption, distribution, metabolic 

fate, and excretion parameters of a constituent are known. Because the fate and 

mechanism of action of a constituent may differ in animals and humans, effects 

observed in animals may not be observed in humans, and vice versa. Interspecies 

dose conversion may also be limited by differences in lifespan, body size, breathing 

rates, or the route of administration utilized in a study. 

� Upper Bound CSFs/IURs. The USEPA CSFs and IURs are considered to be 

plausible upper bounds of risk at a 95 percent confidence level. Thus there is a 95 

percent probability that the true risks do not exceed these levels, and the risks are 

likely to be much lower. The Carcinogen Assessment Group (USEPA, 2005) states 

that the use of the linearized multistage model and upper bound risk estimates is 

appropriate, but that the lower limit of risk may be as low as zero. When biological 

factors are considered, the best estimate of the risk at very low levels is often zero. 

6.4 UNCERTAINTIES IN RISK CHARACTERIZATION 

The typical approach to risk assessment, and that used for the site, involves conservatively multiplying a 

combination of average and upper bound exposure assumptions together to evaluate exposure, which is 

likely to overestimate actual risks. USEPA risk assessment guidance (1989) specifies that numerous factors 

in the exposure equation (such as ingestion rates, exposure frequency and duration) should each be 

represented by upperbound values. This approach is likely to overestimate actual risks.  
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7.0 ECOLOGICAL ASSESSMENT 

This section presents a site-specific ecological risk assessment (ERA) for the site. The assessment follows 

PADEP guidance as well as approaches outlined in USEPA’s (1997) Ecological Risk Assessment Guidance 

for Superfund, as recommended by PADEP. 

The regulations for Act 2 [25 PA Code Section 250.402(d)(1)] indicate that if the site-specific standard is 

being used to protect ecological receptors, an ERA shall be performed to determine if an impact has 

occurred or will occur if the release of a regulated substance goes unabated. Additional guidance regarding 

the site-specific ERA is provided in Section III.I of the TGM (PADEP, 2019b). The TGM outlines an “Initial 

Screen” process for a site-specific ERA which consists of two steps. Step 1 of the initial screen consists of 

an evaluation of fundamental components of the ERA, including a preliminary fate and transport analysis 

and exposure pathway analysis. Step 2 of the initial screen consists of the preliminary exposure estimate 

and risk characterization. The results of the initial screen are used to determine whether sufficient 

information is available to determine that no significant ecological risk exists, or whether further evaluation is 

warranted. The following subsections provide the information associated with the Initial Screen process for 

the site-specific ERA of the site. 

7.1 SITE BACKGROUND AND ENVIRONMENTAL SETTING 

As summarized in Section 2.1, the Former Dollar General Property is located on the northeast corner of the 

intersection of East State Street (State Route 18) and Orchard Street in Albion, Pennsylvania. The 

surrounding area includes a mixture of commercial, residential, and industrial properties. The site is 

bordered to the north by a vacant lot; to the east by the LECOM Health, Northwestern Area Health Center; 

to the south by residences (located on the opposite side of East State Street); and to the west by Mattera 

Funeral Home. An L-shaped, asphalt parking lot is present on the south and west sides of the building and a 

truck dock is located at the northwestern corner of the building. Due to the highly developed nature of the 

site and adjacent properties, there is no viable terrestrial ecological habitat associated with the site. In 

addition, there are no surface water bodies on or in close proximity to the site.  

7.2 POTENTIAL ECOLOGICAL RECEPTORS 

This section presents a description of the evaluation of ecological receptors for the site. PADEP guidance 

indicates that direct impacts from regulated substances to the following receptors should be assessed and 

addressed: 
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� Individuals of threatened or endangered species as designated by the U.S. Fish and 

Wildlife Service under the Endangered Species Act (16 U.S.C.A Sections 1531-

1544); 

� Exceptional value wetlands as defined in 25 PA Code Section 105.17; 

� Habitats of concern; and 

� Species of concern. 

 

Information on the potential for these ecological receptors to be present in the vicinity of the site is presented 

below. 

7.2.1 Threatened or Endangered Species and Species of Concern  

“Species of concern”, as defined by 25 PA Code Section 250.1, are species that have been designated as 

of special concern, rare, endangered, or threatened by the Pennsylvania Game Commission, the 

Pennsylvania Fish and Boat Commission, or the Department of Conservation and Natural Resources, if the 

species has not also been designated threatened or endangered by the U.S. Fish and Wildlife Service.  

To determine the potential for threatened or endangered species or species of concern to be present in the 

vicinity of the site, a search was completed using the Pennsylvania Natural Diversity Inventory (PNDI) 

environmental review. An inquiry via the PNDI website generates on-line search results concerning the 

potential impacts of a project to special concern species and resources. Four government agencies have 

jurisdiction over the protection of these resources: 

� U.S. Fish and Wildlife Service - listed, proposed & candidate species under the 

federal Endangered Species Act; 

� Pennsylvania Game Commission - PA state-listed birds and mammals; 

� Pennsylvania Fish and Boat Commission - PA state-listed fish, reptiles, amphibians 

and aquatic organisms; and 

� PA Department of Conservation and Natural Resources - PA state-listed plants, 

natural communities, terrestrial invertebrates and geological features. 

 

The PNDI Project Environmental Review receipt dated April 21, 2020, is included as Appendix E. Search 

results from the four Pennsylvania agencies indicated that there are no known impacts to species of 

concern in the vicinity of the site, and that no further review was required.  
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7.2.2 Exceptional Value Wetlands  

As defined in 25 PA Code Section 105.17, exceptional value wetlands are wetlands that meet one or more 

of the following criteria:  

1. serve as habitat for fauna or flora listed as threatened or endangered under the federal Endangered 

Species Act or under Pennsylvania's Wild Resource Conservation Act; 

2. are hydrologically connected to or located within 0.5-mile of wetlands that are habitat of threatened 

or endangered species; 

3. are located in or along the floodplain of a wild trout stream or waters listed as of exceptional value 

under 25 PA Code Chapter 93 or located in the corridor of a watercourse or body of water that has 

been designated as a wild or scenic river under the federal Wild and Scenic Rivers Act or the 

Pennsylvania Scenic Rivers Act; 

4. are located along an existing drinking water supply that maintains the quality or quantity of that 

drinking water supply; or 

5. are located in areas designated by the PA DCNR as natural or wild areas within state forest or park 

lands, are located in areas designated as federal wilderness areas under the federal Wilderness Act 

or Eastern Wilderness Act, or are located in areas designated as national natural landmarks under 

the federal Historic Sites Act. 

As noted in Section 7.1, there are no surface water bodies on or in close proximity to the site. To further 

assess the presence of aquatic habitats on and adjacent to the site, a review of the National Wetlands 

Inventory (NWI) database was completed (NWI, 2020).  

The NWI map of the site is included as Figure 3. Approximately 0.25 miles southwest of the site, there is a 

wetland area associated with an unnamed tributary of the East Branch of Conneaut Creek. The wetland is 

classified as “PFO4A” which indicates that the habitat consists of palustrine, forested (needle-leaved 

evergreen) vegetation. The palustrine system includes all non-tidal wetlands dominated by trees, 

shrubs, emergents, mosses or lichens. This area is not considered to meet any of the five criteria 

listed above for an exceptional value wetland (NWI, 2020). Furthermore, as discussed in Section 3.1.1, the 

potential for constituents in site groundwater to migrate offsite at unacceptable concentrations is considered 

to be negligible; therefore, there is no potential for impacts to this wetland area from the site.  
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7.2.3 Habitats of Concern and Other Terrestrial or Aquatic Habitats 

As defined by Act 2, Section 250.1, habitats of concern are (1) typical wetlands with identifiable function and 

value, (2) breeding areas for species of concern, (3) migratory stopover areas for species of concern, (4) 

wintering areas for species of concern, (5) habitat for state endangered plant and animal species, (6) 

federal, state, and local parks and wilderness areas, or areas designated as wild, scenic, or recreational, or 

(7) areas otherwise designated as critical or of concern by the Pennsylvania Game Commission, the 

Pennsylvania Fish and Boat Commission, or the PA DCNR. 

As summarized in Section 2.1, the site is located in a developed area. Due to the developed nature of the 

site and adjacent properties, there is no viable terrestrial ecological habitat associated with the site. Since 

there is insufficient terrestrial habitat at the site to warrant further evaluation, exposure by terrestrial 

receptors via soil pathways is considered to be insignificant for this site. 

As discussed above, no exceptional value wetlands were identified on or in close proximity to the site. 

Concentrations of all analytes in downgradient wells have been non-detect for both rounds of sampling. 

Therefore, offsite migration of constituents in groundwater is considered to be an insignificant pathway. 

There are no other aquatic ecological habitats onsite or in the immediate vicinity which could be impacted by 

site activities. 

7.2.4 Species of Special Concern and Other Terrestrial or Aquatic Species 

As discussed in Section 7.2.1, information from the Pennsylvania Game Commission, Fish and Boat 

Commission, Department of Conservation and Natural Resources and the U.S. Fish & Wildlife Service 

indicates that there is no potential for impacts to threatened or endangered species or other species of 

concern. Furthermore, due to the absence of significant ecological habitat on and in the vicinity of the site, 

no other terrestrial or aquatic species are considered to warrant further evaluation. 

7.3 CONCEPTUAL SITE EXPOSURE MODEL 

As part of Step 1 of the Initial Screen process of the ERA, a conceptual site exposure model (CSEM) was 

developed. The CSEM identifies potentially complete fate and transport and exposure pathways for 

ecological receptors.  

The main source of constituents for site soil and groundwater are releases assumed to be associated with 

the former gasoline USTs and dispensers. Soil pathways for potential ecological receptors are considered to 

be incomplete or de minimis because there are no viable terrestrial habitats, nor any identified terrestrial 

species or habitats of concern. There are no surface water bodies on or adjacent to the site and no 

potentially complete exposure pathways for ecological receptors to directly contact groundwater. 
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Additionally, groundwater data from the downgradient wells indicate that all constituents are non-detect; 

therefore, constituents in site groundwater are not expected to not migrate offsite at unacceptable 

concentrations. In summary, all potential ecological exposure pathways are considered to be incomplete or 

insignificant, and no further evaluation is warranted. 

7.4 ECOLOGICAL RISK ASSESSMENT SUMMARY AND CONCLUSIONS 

The results of the ecological risk assessment indicate that there are no state-listed threatened or 

endangered species or species of concern, no exceptional value wetlands, and no habitats of concern at or 

in the vicinity of the site. There are no viable terrestrial habitats and therefore no complete exposure 

pathways associated with soil at the site. In addition, there are no complete exposure pathways for 

ecological receptors to directly contact groundwater. There are no surface water habitats on or adjacent to 

the site that would provide aquatic habitat for ecological receptors. Data from the downgradient monitoring 

wells indicate that site-related constituents in groundwater will not migrate offsite. Based on the ecological 

evaluation, there is negligible potential for adverse effects on ecological receptors as a result of exposure to 

environmental media associated with the site. 
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8.0 CONCLUSIONS 

This risk assessment was conducted in a manner consistent with standard and customary PADEP 

approaches under Act 2 and those of USEPA. This risk assessment presented an analysis of the site under 

current/future non-residential land use conditions.  

Constituents in samples of soil, groundwater and sub-slab soil gas were included and considered in the 

assessment. COI were identified for each medium based on a comparison of the analytical data to USEPA 

RSLs and PADEP vapor intrusion screening values. Analyzed constituents with detected concentrations or 

detection limits greater than their respective comparison values were identified as COI. Specifically, the 

following COI were identified for each medium/pathway:  

� For onsite soil, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene, ethylbenzene, 

naphthalene and xylenes (total) were detected above the industrial RSLs and are identified as COI 

for direct contact pathways. In addition, 1,2-dibromoethane and 1,2-dichloroethane were retained 

as COI because of elevated detection limits. No COI were identified for direct contact with offsite 

soil based on a comparison to residential RSLs.  

� For groundwater, the following constituents were identified as COI for direct contact based on 

detected concentrations: 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene, ethylbenzene, 

isopropylbenzene, naphthalene and xylenes (total). In addition, 1,2-dibromoethane, 1,2-

dichloroethane and methyl tert-butyl ether were retained as COI because of elevated detection 

limits.  

� For the vapor intrusion to indoor air pathway, no constituents were identified as COI in sub-slab soil 

gas. 

The receptors considered for quantitative assessment in the risk assessment include outdoor workers, 

indoor workers and construction/utility workers. The future outdoor worker was evaluated for potential direct 

contact with soil through incidental ingestion, dermal contact and inhalation of particulates and volatiles in 

ambient air. The current/future construction/utility worker was evaluated for potential direct contact with soil 

(incidental ingestion, dermal contact and inhalation of particulates and volatiles), as well as direct contact 

with shallow groundwater (incidental ingestion and dermal contact), and inhalation of constituents volatilizing 

from groundwater in an excavated trench. Indoor workers were also considered as potential receptors for 

the site, however, no COI were identified for vapor intrusion from soil gas to indoor air. The vapor intrusion 

pathway was therefore considered to be insignificant, and evaluation of an indoor worker was not warranted. 
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In addition to the onsite worker receptors, visitors and trespassers may be present at the site. However, the 

magnitude of exposure for visitors or trespassers would be significantly less than for workers, and exposure 

is considered to be negligible. Therefore, only the worker receptors were retained for quantitative risk 

evaluation. 

Groundwater at the site is not used for any potable purposes, and the onsite building is connected to the 

public water supply. In addition, an environmental covenant will be placed on the site which restricts the 

future use of groundwater as a potable water source. Therefore, ingestion of groundwater as drinking water 

is an incomplete pathway for onsite receptors. 

The analyses indicate that the total noncancer HIs were less than 1 for the future outdoor worker and the 

current/future construction/utility worker, indicating that the likelihood of adverse noncancer effects is 

negligible for these receptors. In addition, the potential cumulative cancer risks for these receptors are below 

PADEP’s target risk of 1 x 10-4, indicating that the likelihood of unacceptable potential cancer risk is also 

negligible. Specifically, for the future outdoor worker exposed to COI in onsite soil, the total HI is 0.17 and 

the potential cancer risk is 1.1 x 10-5. For the current/future construction/utility worker exposed to COI in 

onsite soil and shallow groundwater, the total HI is 0.34 and the potential cancer risk is 2.7 x 10-6.  

The results of the ecological risk assessment indicate that there are no state-listed threatened or 

endangered species or species of concern, no exceptional value wetlands, and no habitats of concern at or 

in the vicinity of the site. There are no viable terrestrial habitats and therefore no complete exposure 

pathways associated with soil at the site. In addition, there are no complete exposure pathways for 

ecological receptors to directly contact groundwater. There are no surface water habitats on or adjacent to 

the site that would provide aquatic habitat for ecological receptors. Data from downgradient monitoring wells 

indicates that site-related constituents in groundwater will not migrate offsite. Based on the ecological 

evaluation, there is negligible potential for adverse effects on ecological receptors as a result of exposure to 

environmental media associated with the site. 

This risk assessment concludes that the potential for adverse health effects is within acceptable potential 

risk benchmarks for all receptors, considering a prohibition on residential land use of the property and 

restriction on the use of groundwater as drinking water. Based on these results, no further evaluation of 

human health risk is warranted for the site. The ecological risk assessment concludes that no further 

evaluation of ecological receptors is warranted. 
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FIGURE 1: SITE MAP

FORMER DOLLAR GENERAL PROPERTY
202 EAST STATE STREET, ALBION, PA 16401

ALBION BOROUGH, ERIE COUNTY
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INCIDENTAL INGESTION X X 0

SPILLS, LEAKS DERMAL CONTACT X X 0

INHALATION OF VOLATILE EMISSIONS (OUTDOOR AIR) X X 0

INHALATION OF PARTICULATES (OUTDOOR AIR) X X 0

INCIDENTAL INGESTION X

DERMAL CONTACT X

INHALATION OF VOLATILE EMISSIONS (OUTDOOR AIR) X

VOLATILIZATION TO SOIL GAS
AND VAPOR INTRUSION

(From  Soil or Groundwater)
INDOOR AIR INHALATION OF VOLATILE EMISSIONS (INDOOR AIR) 0 0

INGESTION 0

DERMAL CONTACT 0

INHALATION OF VOLATILE EMISSIONS 0

 Notes:

     X - Indicates a potentially complete exposure pathway that is evaluated in the quantitative risk assessment.

     0 - Indicates a potentially complete exposure pathway that is not quantitatively evaluated in the risk assessment (e.g., no COI were identified; exposure is negligible).

    (1) An environmental covenant will be implemented at the site that will prohibit the use of groundwater for any (potable or non-potable) purposes.

    (2)  Data from offsite monitoring wells MW-4 through MW-6 and MW-10 were all non-detect. The potential for constituents in onsite groundwater to migrate offsite at unacceptable concentrations is considered to be negligible.
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HUMAN HEALTH CONCEPTUAL SITE EXPOSURE MODEL
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Location Medium

Onsite Surface Soil (0 to 2 feet) B-2 (0.5-2) 3/5/2020 B-4 (0.5-2) 3/4/2020
B-3 (0.5-2) 3/4/2020 B-5 (0.5-2) 3/4/2020

Subsurface Soil TB#3 (2.5-5) 3/19/2019 TB#11 (5-7.5) 4/23/2019
(>2 feet) TB#4(5-7.5) 3/19/2019 TB#12 (2.5-5) 4/23/2019

TB#5 (2.5-5) 3/19/2019 TB#12 (5-7.5) 4/23/2019
TB#6 (2.5-5) 3/19/2019 MW-1 (5-7.5) 3/4/2020
TB#7 (5-7.5) 4/23/2019 MW-3 (5-7.5) 3/4/2020
TB#7 (10-12) 4/23/2019 B-2 (5-7.5) 3/5/2020
TB#8 (2.5-5) 4/23/2019 B-3 (2.5-5) 3/4/2020

TB#8 (7.5-10) 4/23/2019 B-3 (5-7.5) 3/4/2020
TB#9 (2.5-5) 4/23/2019 B-4 (2.5-5) 3/4/2020
TB#9 (5-7.5) 4/23/2019 B-4 (5-7.5) 3/4/2020

TB#10 (2.5-5) 4/23/2019 B-5 (7.5-10) 3/4/2020
TB#10 (5-7) 4/23/2019 B-6 (5-7.5) 3/5/2020

TB#11 (2.5-5) 4/23/2019 B-7 (7.5-10) 3/4/2020

Offsite Subsurface MW-4 (5-7.5) 3/4/2020 B-1 (5-7.5) 3/3/2020
(>2 feet) MW-6 (5-7.5) 3/4/2020

TABLE 2-1
SOIL SAMPLES INCLUDED IN THE RISK ASSESSMENT
Former Dollar General Property - Albion, Pennsylvania

Sample Identification Numbers and Dates
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Location

Onsite TB#3 3/19/2019 MW-7 (3/16/2020) 3/16/2020

TB#4 3/19/2019 MW-7 (4/21/2020) 4/21/2020

MW-1 (4/23/2020) 4/23/2020 MW-8 (3/16/2020) 3/16/2020

MW-2 (4/23/2020) 4/23/2020 MW-8 (4/21/2020) 4/21/2020

MW-3 (3/16/2020) * 3/16/2020 MW-9 (3/16/2020) 3/16/2020

MW-3 (3/16/2020) DUP * 3/16/2020 MW-9 (4/21/2020) 4/21/2020

MW-3 (4/21/2020) * 4/21/2020 MW-11 (4/7/2020) 4/7/2020

MW-3 (4/21/2020) DUP * 4/21/2020 MW-11 (4/23/2020) 4/23/2020

Offsite MW-4 (3/16/2020) 3/16/2020 MW-6 (3/16/2020) 3/16/2020

MW-4 (4/21/2020) 4/21/2020 MW-6 (4/21/2020) 4/21/2020

MW-5 (3/16/2020) 3/16/2020 MW-10 (3/16/2020) 3/16/2020

MW-5 (4/23/2020) 4/23/2020 MW-10 (4/21/2020) 4/21/2020

Notes:
* Indicates samples of a duplicate pair.

TABLE 2-2
GROUNDWATER SAMPLES INCLUDED IN THE RISK ASSESSMENT

Former Dollar General Property - Albion, Pennsylvania

Sample Identification Numbers and Dates
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Location

Onsite VP-1 (3/6/2020) 3/6/2020
VP-1 (4/21/2020) 4/21/2020
VP-2 (3/6/2020)* 3/6/2020

VP-2 (3/6/2020) DUP * 3/6/2020
VP-2 (4/21/2020) * 4/21/2020

VP-2 (4/21/2020) DUP * 4/21/2020

Notes:
  * Indicates samples of a duplicate pair.

Sample Identification Numbers and Dates

TABLE 2-3
SUB-SLAB SOIL GAS SAMPLES INCLUDED IN THE RISK ASSESSMENT

Former Dollar General Property - Albion, Pennsylvania
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Constituent

Minimum 
Detected Soil 
Concentration

(mg/kg)

Maximum 
Detected Soil 
Concentration

(mg/kg)
Sample with Maximum 

Detect

Minimum 
Detection 

Limit
(mg/kg)

Maximum 
Detection 

Limit
(mg/kg)

USEPA
 Industrial Soil 

RSL 1

(mg/kg)
Constituent of 

Interest Comment

Volatile Organics
1,2,4-Trimethylbenzene 15 / 30 0.0062 483 TB#5 (2.5-5) 0.004 2.08 180 YES Maximum detect exceeds screening value.
1,2-Dibromoethane 0 / 30 ND ND ND 0.002 2.08 0.16 YES Detection limit(s) exceed screening value.
1,2-Dichloroethane 0 / 30 ND ND ND 0.004 2.08 2 YES Detection limit(s) exceed screening value.
1,3,5-Trimethylbenzene 13 / 30 0.0052 247 TB#5 (2.5-5) 0.004 2.08 150 YES Maximum detect exceeds screening value.
Benzene 14 / 30 0.0053 8.07 TB#5 (2.5-5) 0.004 0.1 5.1 YES Maximum detect exceeds screening value.
Ethylbenzene 12 / 30 0.0331 94.6 TB#5 (2.5-5) 0.004 0.2 25 YES Maximum detect exceeds screening value.
Isopropylbenzene 12 / 30 0.0071 13.6 TB#5 (2.5-5) 0.004 0.2 990 No Maximum detect below screening value.
Methyl tert-butyl ether 0 / 30 ND ND ND 0.004 2.08 210 No Constituent not detected.
Naphthalene 18 / 30 0.0044 46.9 TB#5 (2.5-5) 0.004 0.2 17 YES Maximum detect exceeds screening value.
Toluene 5 / 30 0.005 1.26 TB#5 (2.5-5) 0.004 2.08 4700 No Maximum detect below screening value.
Xylenes, Total 11 / 30 0.0189 579 TB#5 (2.5-5) 0.0043 6.23 250 YES Maximum detect exceeds screening value.
Inorganics
Lead 18 / 18 8.9 55.5 TB#6 (2.5-5) - - - - 800 No Maximum detect below screening value.

   Notes:
  Values in bold indicate detection limit exceeds screening value.
"- -" Constituent detected in every sample; detection limit not presented.
 ND - Not Detected
  1  Screening levels are the USEPA Industrial Soil Regional Screening Levels (RSLs; USEPA, 2019a). Non-cancer based screening levels reflect a hazard quotient of 0.1

Frequency 
of Detection

TABLE 2-4
IDENTIFICATION OF CONSTITUENTS OF INTEREST IN ONSITE SOIL - INDUSTRIAL DIRECT CONTACT 

Former Dollar General Property - Albion, Pennsylvania
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Constituent

Minimum 
Detected Soil 
Concentration

(mg/kg)

Maximum 
Detected Soil 
Concentration

(mg/kg)
Sample with Maximum 

Detect

Minimum 
Detection 

Limit
(mg/kg)

Maximum 
Detection 

Limit
(mg/kg)

USEPA
Residential Soil 

RSL 1

(mg/kg)
Constituent of 

Interest Comment

Volatile Organics
1,2,4-Trimethylbenzene 1 / 3 0.0047 0.0047 MW-4 (5-7.5) 0.0043 0.0044 30 No Maximum detect below screening value.
1,2-Dibromoethane 0 / 3 ND ND ND 0.0043 0.0044 0.036 No Constituent not detected.
1,2-Dichloroethane 0 / 3 ND ND ND 0.0043 0.0044 0.46 No Constituent not detected.
1,3,5-Trimethylbenzene 0 / 3 ND ND ND 0.0043 0.0044 27 No Constituent not detected.
Benzene 0 / 3 ND ND ND 0.0043 0.0044 1.2 No Constituent not detected.
Ethylbenzene 0 / 3 ND ND ND 0.0043 0.0044 5.8 No Constituent not detected.
Isopropylbenzene 0 / 3 ND ND ND 0.0043 0.0044 190 No Constituent not detected.
Methyl tert-butyl ether 0 / 3 ND ND ND 0.0043 0.0044 47 No Constituent not detected.
Naphthalene 0 / 3 ND ND ND 0.0043 0.0044 3.8 No Constituent not detected.
Toluene 0 / 3 ND ND ND 0.0043 0.0044 490 No Constituent not detected.
Xylenes, Total 0 / 3 ND ND ND 0.0129 0.0132 58 No Constituent not detected.
Inorganics
Lead 3 / 3 12.7 26.5 B-1 (5-7.5) - - - - 400 No Maximum detect below screening value.

   Notes:
"- -" Constituent detected in every sample; detection limit not presented.
 ND - Not Detected
  1  Screening levels are the USEPA Residential Soil Regional Screening Levels (RSLs; USEPA, 2019a). Non-cancer based screening levels reflect a hazard quotient of 0.1

TABLE 2-5
IDENTIFICATION OF CONSTITUENTS OF INTEREST IN OFFSITE SOIL - RESIDENTIAL DIRECT CONTACT 

Former Dollar General Property - Albion, Pennsylvania

Frequency 
of Detection
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Constituent

Minimum 
Detected 

Groundwater 
Concentration

(ug/L)

Maximum 
Detected 

Groundwater 
Concentration

(ug/L)
Sample with Maximum 

Detect

Minimum 
Detection 

Limit
(ug/L)

Maximum 
Detection 

Limit
(ug/L)

USEPA 
Tapwater RSL 1

(ug/L)
Constituent of 

Interest Comment

Volatile Organics
1,2,4-Trimethylbenzene 3 / 22 1.9 1440 TB#4 1 1 5.6 YES Maximum detect exceeds screening value.
1,2-Dibromoethane 0 / 22 ND ND ND 0.04 50 0.0075 YES Detection limit(s) exceed screening value.
1,2-Dichloroethane 0 / 22 ND ND ND 1 50 0.17 YES Detection limit(s) exceed screening value.
1,3,5-Trimethylbenzene 2 / 22 648 653 TB#3 1 1 6 YES Maximum detect exceeds screening value.
Benzene 3 / 22 23.6 564 TB#3 1 25 0.46 YES Maximum detect exceeds screening value.
Ethylbenzene 4 / 22 13.65 1970 TB#3 1 1 1.5 YES Maximum detect exceeds screening value.
Isopropylbenzene 4 / 22 80.55 90.4 MW-3 (4/21/2020) 1 1 45 YES Maximum detect exceeds screening value.
Methyl tert-butyl ether 0 / 22 ND ND ND 1 50 14 YES Detection limit(s) exceed screening value.
Naphthalene 4 / 22 64.7 472 TB#3 2 2 0.17 YES Maximum detect exceeds screening value.
Toluene 3 / 22 1.9 87 TB#4 1 50 110 No Maximum detect below screening value.
Xylenes (total) 2 / 22 2320 2550 TB#4 3 3 19 YES Maximum detect exceeds screening value.
Inorganics
Lead 0 / 22 ND ND ND 5 10 15 No Constituent not detected.

Notes:
  Values in bold indicate detection limit exceeds screening value.
   1 Screening levels are the USEPA Tapwater Regional Screening Levels (RSLs; USEPA, 2019a). Non-cancer based screening levels reflect a hazard quotient of 0.1.

TABLE 2-6
IDENTIFICATION OF CONSTITUENTS OF INTEREST IN GROUNDWATER - DIRECT CONTACT PATHWAY

Former Dollar General Property - Albion, Pennsylvania

Frequency 
of Detection
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Constituent

Minimum 
Detected Soil 

Vapor 
Concentration 

(ug/m3)

Maximum 
Detected Soil 

Vapor 
Concentration  

(ug/m3)
Sample with 

Maximum Detect

Minimum 
Detection 

Limit        
(ug/m3)

Maximum 
Detection 

Limit        
(ug/m3)

PADEP Non-
Residential Vapor 

Intrusion 
Screening Values 

1 (ug/m3)
Constituent of 

Interest Comment

Volatile Organics 
1,2,4-Trimethylbenzene 4 / 4 0.398 12.1 VP-1 (3/6/2020) - - - - 390 No Maximum detect below screening value.
1,2-Dibromoethane 0 / 4 ND ND ND 1.54 1.54 2.6 No Constituent not detected.
1,2-Dichloroethane 0 / 4 ND ND ND 0.809 0.809 61 No Constituent not detected.
1,3,5-Trimethylbenzene 4 / 4 0.359 3.31 VP-1 (3/6/2020) - - - - 390 No Maximum detect below screening value.
Benzene 1 / 4 0.22 0.22 VP-1 (4/21/2020) 0.639 0.639 200 No Maximum detect below screening value.
Ethylbenzene 2 / 4 0.456 33.1 VP-1 (3/6/2020) 0.869 0.869 630 No Maximum detect below screening value.
Isopropylbenzene 1 / 4 0.379 0.379 VP-1 (3/6/2020) 0.983 0.983 22000 No Maximum detect below screening value.
m&p Xylenes 2 2 / 4 1.334 115 VP-1 (3/6/2020) 1.74 1.74 5600 No Maximum detect below screening value.
Methyl tert-butyl ether 0 / 4 ND ND ND 0.721 0.721 6100 No Constituent not detected.
Naphthalene 2 / 4 0.645 40.1 VP-1 (3/6/2020) 1.05 1.05 46 No Maximum detect below screening value.
o-Xylene 2 2 / 4 0.895 7.86 VP-1 (3/6/2020) 0.869 0.869 5600 No Maximum detect below screening value.
Toluene 4 / 4 0.2825 15.4 VP-1 (3/6/2020) - - - - 280000 No Maximum detect below screening value.
Xylenes, Total 2 / 4 2.98 123 VP-1 (3/6/2020) 0.869 0.869 5600 No Maximum detect below screening value.

  Notes:
  ND - Not Detected
  "- -" Constituent detected in every sample; detection limit not presented.
 1 PADEP vapor intrusion screening values are 1/10 the Sub-slab Soil Gas NonResidential Vapor Intrusion Screening Levels from Table 4 of the PADEP (2019b) Vapor Intrusion guidance 
  found at http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-115613/261-0300-101.pdf
   2  Screening values for o- and m&p-xylenes are based on the value for xylenes (total).

Frequency of 
Detection

TABLE 2-7
IDENTIFICATION OF CONSTITUENTS OF INTEREST IN SUB-SLAB SOIL GAS - VAPOR INTRUSION PATHWAY

Former Dollar General Property - Albion, Pennsylvania
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Medium Location Pathway Scenario

Soil Onsite Direct Contact Non-Residential 1,2,4-Trimethylbenzene Benzene

1,2-Dibromoethane * Ethylbenzene

1,2-Dichloroethane * Naphthalene

1,3,5-Trimethylbanzene Xylenes (Total)

Offsite Direct Contact Residential

Groundwater Onsite Direct Contact Residential 1,2,4-Trimethylbenzene Ethylbenzene

1,2-Dibromoethane * Isopropylbenzene

1,2-Dichloroethane * Methyl tert-butyl ether *

1,3,5-Trimethylbanzene Naphthalene

Benzene Xylenes (Total)

Soil Gas Onsite Vapor Intrusion Non-Residential

Note:

* This constituent was retained as a COI because the maximum detection limit exceeded the screening value.

TABLE 2-8
SUMMARY OF CONSTITUENTS OF INTEREST FOR THE RISK ASSESSMENT

Former Dollar General Property - Albion, Pennsylvania

Constituents of Interest

None

None
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Number Maximum Arithmetic Exposure Point
of Percent Detection 1 Mean 2 Concentration 4

Constituent of Interest Samples Non-detect (mg/kg) (mg/kg) Distribution (mg/kg)
Volatile Organics
1,2,4-Trimethylbenzene 30 50.0% 483 18.2 Gamma 124 124
1,2-Dibromoethane * 30 100.0% 2.08 NA NA NA 2.08
1,2-Dichloroethane * 30 100.0% 2.08 NA NA NA 2.08
1,3,5-Trimethylbenzene 30 56.7% 247 9.46 Gamma 62.6 62.6
Benzene 30 53.3% 8.07 0.51 Lognormal 2.36 2.36
Ethylbenzene 30 60.0% 94.6 5.09 Gamma 21.0 21.0
Naphthalene 30 40.0% 46.9 2.93 Gamma 10.3 10.3
Xylenes (Total) 30 63.3% 579 21.7 Lognormal 220 220

Notes:  
  NA - Not applicable.

  1 For constituents that were 100% non-detect but had detection limits above screening values, the maximum detection is
   represented by the value of the maximum detection limit. See text Section 3.2.1.1.
  2 The arithmetic mean is calculated using all detected concentrations and non-detects are included at one-half the detection limit.
   3 Details of all statistical calculations are provided in Appendix B-1.
   4 The Exposure Point Concentration (EPC) is the lower of the maximum detected concentration or the Upper Confidence Limit (UCL).
   For non-detects the EPC is the value of the maximum detection limit.

TABLE 3-1
EXPOSURE POINT CONCENTRATIONS FOR CONSTITUENTS OF INTEREST IN SOIL - 

DIRECT CONTACT PATHWAY
Former Dollar General Property - Albion, Pennsylvania

Upper Confidence 
Limit 3

(mg/kg)

  * Constituent was retained as a COI because the detection limit(s) exceed the screening value.
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Number Maximum Arithmetic Exposure Point
of Percent Detection 2 Mean 3 Concentration 4

Constituent of Interest Samples Non-detect (ug/L) (ug/L) (ug/L)
Volatile Organics
1,2,4-Trimethylbenzene 4 25.0% 1440 471 1440
!,2-Dibromoethane * 4 100.0% 50 NA 50
1,2-Dichloroethane * 4 100.0% 50 NA 50
1,3,5-Trimethylbenzene 4 50.0% 653 326 653
Benzene 4 25.0% 564 158 564
Ethylbenzene 4 0.0% 1970 955 1970
Isopropylbenzene 4 0.0% 90.4 85.2 90.4
Methyl tert-butyl ether * 4 100.0% 50.0 NA 50.0
Naphthalene 4 0.0% 472 242 472
Xylenes (total) 4 50.0% 2550 1218 2550

Notes:  

  1 The groundwater data set used to determine EPCs for all COI consists of samples from onsite wells TB#3, TB#4 and MW-3. 
   2 For constituents that were 100% non-detect but had detection limits above screening values, the maximum detection is
   represented by the value of the maximum detection limit. See text Section 3.2.1.2.
  3 The arithmetic mean is calculated using all detected concentrations and non-detects are included at one half the detection limit.
   4 The Exposure Point Concentration (EPC) is the maximum detected concentration or the maximum detection limit for nondetect constituents.

TABLE 3-2
EXPOSURE POINT CONCENTRATIONS FOR CONSTITUENTS OF INTEREST IN GROUNDWATER 1 - DIRECT CONTACT PATHWAY

Former Dollar General Property - Albion, Pennsylvania

   * Constituent was retained as a COI because the detection limit(s) exceed the screening value.
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Soil Source Particulate EPC
Concentration 1 Transfer Factor (TF) 2 Ambient Air 3

Constituent of Interest (mg/kg) (m3/kg) (mg/m3)
Volatile Organics
1,2,4-Trimethylbenzene 124 1.00E+10 1.24E-08
1,2-Dibromoethane 2.08 1.00E+10 2.08E-10
1,2-Dichloroethane 2.08 1.00E+10 2.08E-10
1,3,5-Trimethylbenzene 62.6 1.00E+10 6.26E-09
Benzene 2.36 1.00E+10 2.36E-10
Ethylbenzene 21.0 1.00E+10 2.10E-09
Naphthalene 10.3 1.00E+10 1.03E-09
Xylenes (Total) 220 1.00E+10 2.20E-08

Notes:
 1  The soil source concentrations are the EPCs from Table 3-1.
  2 Transfer factor for particulate emissions is the default value from PADEP (2019a) Section 250.307(d).
  3 Ambient air concentration is calculated as the soil source concentration divided by the TF.

TABLE 3-3
EXPOSURE POINT CONCENTRATIONS FOR 

INHALATION OF PARTICULATE EMISSIONS IN AMBIENT AIR (SOIL SOURCE)
Former Dollar General Property - Albion, Pennsylvania
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Soil Source Volatile EPC
Concentration 1 Ambient Air 3

Constituents of Interest (mg/kg) (mg/m3)
Volatile Organics
1,2,4-Trimethylbenzene 124 7.91E+03 1.56E-02
1,2-Dibromoethane 2.08 8.64E+03 2.41E-04
1,2-Dichloroethane 2.08 4.57E+03 4.55E-04
1,3,5-Trimethylbenzene 62.63 6.61E+03 9.48E-03
Benzene 2.36 3.54E+03 6.67E-04
Ethylbenzene 21.0 5.67E+03 3.70E-03
Naphthalene 10.3 4.63E+04 2.22E-04
Xylenes (Total) 220 5.74E+03 3.83E-02

Notes:
 1 The soil source concentrations are the EPCs from Table 3-1.
  2 Constituent-specific volatilization factors are the default values from USEPA (2019a).
  3 Ambient air concentration is calculated as the soil source concentration divided by the VF.

TABLE 3-4
EXPOSURE POINT CONCENTRATIONS FOR 

INHALATION OF VOLATILE EMISSIONS IN AMBIENT AIR (SOIL SOURCE)
Former Dollar General Property - Albion, Pennsylvania

Volatilization Factor 
(VF) 2 

(m3/kg)
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Groundwater Source Volatile EPC
Concentration 1 VFtrench

 2 in Trench Air 3

Constituent of Interest (ug/L) (L/m3) (mg/m3) 3

Volatile Organics

1,2,4-Trimethylbenzene 1440.0 5.39E-02 7.76E-02

!,2-Dibromoethane 50 4.07E-02 2.03E-03

1,2-Dichloroethane 50.0 5.66E-02 2.83E-03

1,3,5-Trimethylbenzene 653 5.40E-02 3.53E-02

Benzene 564 6.67E-02 3.76E-02

Ethylbenzene 1970 5.74E-02 1.13E-01

Isopropylbenzene 90.4 5.44E-02 4.92E-03

Methyl tert-butyl ether 50.0 5.78E-02 2.89E-03

Naphthalene 472 4.73E-02 2.23E-02
Xylenes (total) 2550 5.74E-02 1.46E-01

Notes:  

  1 The groundwater source concentrations are the EPCs from Table 3-2.

  2 Details of the VFtrench calculations provided in Appendix C.
   3 Ambient air concentration in units of mg/m3 is calculated as the groundwater source concentration multiplied by 
   the VF,  and incorporating a units conversion factor of 0.001.

TABLE 3-5
EXPOSURE POINT CONCENTRATIONS FOR CONSTITUENTS OF INTEREST IN AMBIENT AIR

(GROUNDWATER SOURCE)
Former Dollar General Property - Albion, Pennsylvania
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Symbol Factor Units Comments
C  Constituent Concentration mg/kg, mg/L, mg/m3  Concentration of constituent in

 environmental medium
CR  Contact Rate mg/day, L/day, m3/day  Receptor's rate of contact with

 environmental medium
EF  Exposure Frequency days/year  Days per year that the receptor

 may be exposed
ED  Exposure Duration years  Number of years during which

 receptor may be exposed
BW  Body Weight kilograms  Intake is normalized for

 receptor's body weight
AT  Averaging Time days  Period over which exposure is

 averaged

C  x  CR  x  EF  x  ED
BW  x  AT

Intake (mg/kg-day)  =  

TABLE 3-6
GENERAL FORMULA FOR CALCULATION OF CONSTITUENT INTAKES

Former Dollar General Property - Albion, Pennsylvania
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Constituent of Interest
Volatile Organics
1,2,4-Trimethylbenzene NA USEPA (2004) Section 3.2.2.4
1,2-Dibromoethane NA USEPA (2004) Section 3.2.2.4
1,2-Dichloroethane NA USEPA (2004) Section 3.2.2.4
1,3,5-Trimethylbenzene NA USEPA (2004) Section 3.2.2.4
Benzene NA USEPA (2004) Section 3.2.2.4
Ethylbenzene NA USEPA (2004) Section 3.2.2.4
Naphthalene 0.13 USEPA (2019a)
Xylenes (Total) NA USEPA (2004) Section 3.2.2.4

Notes:
NA - Not Applicable; exposure of volatiles is accounted for through the inhalation pathway. See text Section 3.4.2.

TABLE 3-7
DERMAL ABSORPTION FRACTIONS FOR CONSTITUENTS OF INTEREST IN SOIL

Former Dollar General Property - Albion, Pennsylvania

Dermal Absorption 
Fraction
(unitless) Source
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For organics, if  tevent  is  �  t* :

For organics, if  tevent  is  >  t* :

Parameter units
DAevent mg/cm2Ͳevent

FA unitless
KP cm/hr

Cw mg/cm3

Wevent hr/event
tevent hr/event

t* hr

B unitless

Constituent FA KP Cw Wevent tevent t* B DAevent

Volatile Organics
1,2,4-Trimethylbenzene 1.0 8.57E-02 1.44E-03 0.50 2 1.19 0.36 3.45E-04
!,2-Dibromoethane 1.0 2.78E-03 5.00E-05 1.19 2 2.84 0.015 5.92E-07
1,2-Dichloroethane 1.0 4.20E-03 5.00E-05 0.38 2 0.9 0.016 5.74E-07
1,3,5-Trimethylbenzene 1.0 6.21E-02 6.53E-04 0.50 2 1.19 0.26 1.15E-04
Benzene 1.0 1.49E-02 5.64E-04 0.29 2 0.69 0.051 2.11E-05
Ethylbenzene 1.0 4.93E-02 1.97E-03 0.41 2 0.99 0.195 2.58E-04
Isopropylbenzene 1.0 8.97E-02 9.04E-05 0.50 2 1.19 0.378 2.26E-05
Methyl tert-butyl ether 1.0 2.11E-03 5.00E-05 0.33 2 0.79 0.008 2.79E-07
Naphthalene 1.0 4.66E-02 4.72E-04 0.55 2 1.32 0.203 6.55E-05
Xylenes (total) 1.0 5.00E-02 2.55E-03 0.41 2 0.99 0.198 3.39E-04

Notes: 
* Constituent-specific factors are from USEPA (2019a) and USEPA (2004). In the absence of a constituent-specific value for FA, the default of 1 was used.

Ratio of the permeability coefficient of a compound through the 
stratum corneum relative to its permeability coefficient across the 
viable epidermis

Constituent specific*

Lag time per event Constituent specific*
Event duration Receptor-specific
time to reach steady state Constituent specific*

Fraction absorbed water Constituent specific*
Dermal permeability coefficient in water Constituent specific*

Chemical Concentration in water EPC from Table 3-2 converted for units (e.g., 
divided by 1E+6)

Absorbed dose per event Calculated

TABLE 3-8
CALCULATION OF DERMAL ABSORBED DOSE PER EVENT FOR CONSTITUENTS OF INTEREST IN GROUNDWATER 

Former Dollar General Property - Albion, Pennsylvania

Definition Value
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Symbol Exposure Factor
Future

 Outdoor Worker

Current/Future 
Construction/Utility 

Worker
CS Constituent Concentration in Soil (mg/kg)

IR Soil Ingestion Rate 50 mg/day 330 mg/day
ABS Gastrointestinal Absorption Factor
CF Conversion Factor 1 x 10-6 kg/mg 1 x 10-6 kg/mg
EF Exposure Frequency 180 days/year 60 days/year

ED Exposure Duration 25 years 1 year

BW Body Weight 80 kg 80 kg
AT Averaging Time 9,125 days (NC) 365 days (NC)

25,550 days (C) 25,550 days (C)

(NC) - Non-carcinogenic Averaging Time
(C) - Carcinogenic Averaging Time

Lifetime Average Daily Dose (LADD)  =  CS  x  IR  x  ABS  x  CF  x  EF  x  ED  x  1/BW  x  1/AT(C)

100% for all constituents

Constituent-Specific; see Table 3-1.

TABLE 3-9
FACTORS USED IN DOSE CALCULATIONS: INCIDENTAL INGESTION OF SOIL 

Former Dollar General Property - Albion, Pennsylvania

Average Daily Dose (ADD)  =  CS  x  IR  x  ABS  x  CF  x  EF  x  ED  x  1/BW  x  1/AT(NC)

Tab�3Ͳ1�to�3Ͳ13�EPCs�and�EXp_5Ͳ11Ͳ2020.xls 5/13/2020



Symbol Exposure Factor
Future 

Outdoor Worker

Current/Future 
Construction/Utility 

Worker
CS Constituent Concentration in Soil (mg/kg)

CF Conversion Factor 1 x 10-6 kg/mg 1 x 10-6 kg/mg
SA Skin Surface Area 3,527 cm2 3,527 cm2

AF Soil Adherence Factor 0.12 mg/cm2 0.3 mg/cm2

DAF Dermal Absorption Fraction (unitless)
EF Exposure Frequency 180 days/year 60 days/year
ED Exposure Duration 25 years 1 year
BW Body Weight 80 kg 80 kg
AT Averaging Time 9,125 days (NC) 365 days (NC)

25,550 days (C) 25,550 days (C)

(NC) - Non-carcinogenic Averaging Time
(C) - Carcinogenic Averaging Time

Lifetime Average Daily Dose (LADD) =  CS  x  CF  x  SA  x  AF  x  DAF  x  EF  x  ED  x  1/BW  x  1/AT(C)

Constituent-Specific; see Table 3-7.

Constituent-Specific; see Table 3-1.

TABLE 3-10
FACTORS USED IN DOSE CALCULATIONS: DERMAL CONTACT WITH SOIL 

Former Dollar General Property - Albion, Pennsylvania

Average Daily Dose (ADD) =  CS  x  CF  x  SA  x  AF  x  DAF  x  EF  x  ED  x  1/BW  x  1/AT(NC)
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Symbol Exposure Factor
Future 

Outdoor Worker
Current/Future Construction/Utility 

Worker
CA Constituent Concentration in Air (mg/m3)
ET Exposure Time 8 hr/day 8 hr/day (soil)

2 hr/day (groundwater)

EF Exposure Frequency 180 days/year 60 days/year
ED Exposure Duration 25 years 1 year
AT Averaging Time 219,000 hours (NC) 8,760 hours (NC)

613,200 hours (C) 613,200 hours (C)

(NC) - Non-carcinogenic Averaging Time
(C) - Carcinogenic Averaging Time

Exposure Concentration (for Carcinogens) =  CA  x  ET  x  EF  x  ED  x  1/AT(C)

TABLE 3-11
FACTORS USED TO CALCULATE THE EXPOSURE CONCENTRATION: 

INHALATION OF PARTICULATE OR VOLATILE EMISSIONS
Former Dollar General Property - Albion, Pennsylvania

Constituent and Source-Specific; see Tables 3-3 through 3-5.

Exposure Concentration (for Noncarcinogens) =  CA  x  ET  x  EF  x  ED  x  1/AT(NC)
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Symbol Exposure Factor
Current/Future

 Construction/Utility Worker
CW Constituent Concentration in Water (mg/L)
IRW Water Ingestion Rate 0.092 L/day
EF Exposure Frequency 60 days/year
ED Exposure Duration 1 year
BW Body Weight 80 kg
AT Averaging Time 365 days (NC)

25,550 days (C)

(NC) - Non-carcinogenic Averaging Time
(C) - Carcinogenic Averaging Time

TABLE 3-12
FACTORS USED IN DOSE CALCULATIONS: INCIDENTAL INGESTION OF GROUNDWATER 

Former Dollar General Property - Albion, Pennsylvania

Average Daily Dose (ADD) =  CW  x  IRW  x  EF  x  ED  x  1/BW  x  1/AT(NC)

Lifetime Average Daily Dose (LADD) =  CW  x  IRW  x  EF  x  ED  x  1/BW  x  1/AT(C)

Constituent-specific; see Table 3-2.
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Symbol Exposure Factor
Current/Future

 Construction/Utility Worker
DAevent Absorbed Dose per Event (mg/cm2-event) Constituent-specific; see Table 3-8.

EV Event Frequency 1 event/day
EF Exposure Frequency 60 days/year
ED Exposure Duration 1 year
SA Skin Surface Area 3,527 cm2

BW Body Weight 80 kg
AT Averaging Time 365 days (NC)

25,550 days (C)

(NC) - Non-carcinogenic Averaging Time
(C) - Carcinogenic Averaging Time

TABLE 3-13
FACTORS USED IN DOSE CALCULATIONS: DERMAL CONTACT WITH GROUNDWATER 

Former Dollar General Property - Albion, Pennsylvania

Average Daily Dose (ADD) =  DAevent  x  EV  x  EF   x  ED  x  SA  x  1/BW  x  1/AT(NC)

Lifetime Average Daily Dose (LADD) =  DAevent  x  EV  x  EF  x  ED  x  SA  x  1/BW  x  1/AT(C)
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Target System / Absorption Chronic Dermal Target System / 
Critical Effect Efficiency Reference Dose 1 Critical Effect for

Constituents of Interest Oral/Dermal Pathways Factor (mg/kg-day) Inhalation Pathway

Volatile Organics

1,2,4-Trimethylbenzene nervous 1.00E-02 I 1 1.00E-02 nervous 6.00E-02 I

1,2-Dibromoethane endocrine, hepatic, reproductive 9.00E-03 I 1 9.00E-03 respiratory 9.00E-03 I

1,2-Dichloroethane urinary 6.00E-03 X 1 6.00E-03 nervous 7.00E-03 P

1,3,5-Trimethylbenzene nervous 1.00E-02 I 1 1.00E-02 nervous 6.00E-02 I

Benzene immune 4.0E-03 I 1 4.0E-03 immune 3.0E-02 I

Ethylbenzene hepatic, urinary 1.0E-01 I 1 1.0E-01 developmental 1.0E+00 I

Isopropylbenzene urinary 1.0E-01 I 1 1.0E-01 endocrine, urinary 4.0E-01 I

Methyl tert-butyl ether hepatic NA 1 NA hepatic, urinary, ocular 3.00E+00 I

Naphthalene whole body (weight) 2.0E-02 I 1 2.0E-02 nervous, respiratory 3.0E-03 I

Xylenes (Total) whole body (weight) 2.0E-01 I 1 2.0E-01 nervous 1.0E-01 I

Notes:
  1  Dermal RfDs are calculated by multiplying the oral RfDs by the fractional absorption value, in accordance with USEPA (2004).
  (I) - Integrated Risk Information System (IRIS; USEPA, 2020a)
  (P) - Provisional Peer-Reviewed Toxicity Values Database (PPRTV; USEPA, 2020b)
  (X) - Provisional Peer-Reviewed Toxicity Value Appendix (PPRTV; USEPA, 2020b)
  NA - USEPA-derived toxicity values are not available for this particular exposure route or endpoint.

Reference Dose Reference Conc.
(mg/kg-day) (mg/m3)

TABLE 4-1
CHRONIC NONCARCINOGENIC TOXICITY VALUES FOR CONSTITUENTS OF INTEREST

Former Dollar General Property - Albion, Pennsylvania

Chronic Oral Chronic Inhalation
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Target System / Absorption Subchronic Dermal Target System / 
Critical Effect Efficiency Reference Dose 1 Critical Effect for

Constituents of Interest Oral/Dermal Pathways Factor (mg/kg-day) Inhalation Pathway

Volatile Organics

1,2,4-Trimethylbenzene nervous 4.00E-02 I 1 4.00E-02 nervous 2.00E-01 I

1,2-Dibromoethane endocrine, hepatic, reproductive 9.00E-03 ch 1 9.00E-03 reproductive 2.00E-03 H

1,2-Dichloroethane urinary 2.00E-02 P 1 2.00E-02 nervous 7.00E-02 P

1,3,5-Trimethylbenzene nervous 4.00E-02 I 1 4.00E-02 nervous 2.00E-01 I

Benzene immune 1.00E-02 P 1 1.0E-02 immune 8.00E-02 P

Ethylbenzene hepatic 5.00E-02 P 1 5.0E-02 otic 9.00E+00 P

Isopropylbenzene urinary 4.00E-01 H 1 4.0E-01 nervous, respiratory 9.00E-02 H

Methyl tert-butyl ether hepatic 3.00E-01 A 1 3.00E-01 nervous 2.52E+00 A

Naphthalene nervous 6.00E-01 A 1 6.0E-01 nervous, respiratory 3.00E-03 ch

Xylenes (Total) whole body (weight) 4.00E-01 P 1 4.0E-01 whole body (weight) 4.00E-01 P

Notes:
  1  Dermal RfDs are calculated by multiplying the oral RfDs by the fractional absorption value, in accordance with USEPA (2004).
  (I) - Integrated Risk Information System (IRIS; USEPA, 2020a)
  (A) - ATSDR Chronic Minimal Risk Levels, as presented by ATSDR (2020).
  (P) - Provisional Peer-Reviewed Toxicity Values Database (PPRTV; USEPA, 2020b)
  (H) - Health Effects Assessment Summary Tables (HEAST; USEPA, 2020c).
  (ch) - Subchronic value is based on the chronic value.
  NA - USEPA-derived toxicity values are not available for this particular exposure route or endpoint.

Reference Dose Reference Conc.
(mg/kg-day) (mg/m3)

TABLE 4-2
SUBCHRONIC NONCARCINOGENIC TOXICITY VALUES FOR CONSTITUENTS OF INTEREST

Former Dollar General Property - Albion, Pennsylvania

Subchronic Oral Subchronic Inhalation
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Weight of Absorption Dermal Cancer
Evidence Efficiency Slope Factor 1

Constituents of Interest Classification Factor (mg/kg-day)-1

Volatile Organics

1,2,4-Trimethylbenzene Inadequate information to 
assess carcinogenic potential NA 1 NA NA

1,2-Dibromothane Likely to be carcinogenic to
humans 2.00E+00 I 1 2.00E+00 6.00E-04 I

1,2-Dichloroethane B2 9.10E-02 I 1 9.10E-02 2.60E-05 I

1,3,5-Trimethylbenzene Inadequate information to 
assess carcinogenic potential NA 1 NA NA

Benzene Known/likely human
carcinogen 5.50E-02 I 1 5.5E-02 7.80E-06 I

Ethylbenzene D 1.10E-02 C 1 1.1E-02 2.50E-06 C

Isopropylbenzene carcinogenic potential cannot 
be determined NA 1 NA NA

Methyl tert-butyl ether Not Classified 1.80E-03 C 1 1.80E-03 2.60E-07 C

Naphthalene carcinogenic potential cannot 
be determined 1.20E-01 C 1 1.2E-01 3.40E-05 C

Xylenes (Total) Inadequate information to 
assess carcinogenic potential NA 1 NA NA

Notes:
  1 Dermal CSFs are calculated by dividing the oral CSFs by the fractional absorption value, in accordance with USEPA (2004).
  (I) - Integrated Risk Information System (IRIS; USEPA, 2020a)
  (C) - California EPA's OEHHA chemical database (CalEPA, 2020) and presented by PADEP (2020).
  NA - USEPA-derived toxicity values are not available for this particular exposure route or endpoint.

(mg/kg-day)-1 (ug/m3)-1
Slope Factor Risk Factor

TABLE 4-3
CARCINOGENIC TOXICITY VALUES FOR CONSTITUENTS OF INTEREST

Former Dollar General Property - Albion, Pennsylvania

Oral Cancer Inhalation Unit
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Total Theoretical
Hazard Excess Lifetime

Receptor Exposure Pathways Index Cancer Risk
Future Outdoor Worker Incidental Ingestion of Soil

Dermal Contact with Soil
Inhalation of Particulate and Volatile Emissions From Soil

Total for all pathways 0.17 1.1E-05
Current/Future Construction/Utility Worker Incidental Ingestion of Soil

Dermal Contact with Soil
Inhalation of Particulate and Volatile Emissions From Soil
Incidental Ingestion of Groundwater
Dermal Contact with Groundwater
Inhalation of Volatile Emissions in Trench Air
Total for all pathways 0.34 2.7E-06

   Appendix D presents a detailed breakdown of the risk calculations by pathway and constituent.

TABLE 5-1
SUMMARY OF THEORETICAL EXCESS LIFETIME CANCER RISKS AND 

NONCANCER HAZARD INDICES FOR ALL RECEPTORS
Former Dollar General Property - Albion, Pennsylvania
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Total Potential
Constituent Hazard Index Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 0.047 NA
1,2-Dibromoethane * 0.0045 8.9E-06
1,2-Dichloroethane * 0.011 7.2E-07
1,3,5-Trimethylbenzene 0.028 NA
Benzene 0.0038 3.2E-07
Ethylbenzene 0.00067 5.7E-07
Naphthalene 0.012 7.3E-07
Xylenes (Total) 0.063 NA
Pathway Summary 0.17 1.1E-05

Notes:
NA = Toxicity values are not available for this endpoint
  * Non-detect constituent that was retained as a COI because the detection 
   limit(s) exceed the screening values.

TABLE 5-2
THEORETICAL EXCESS LIFETIME CANCER RISK AND NONCANCER 

HAZARD INDEX FOR THE FUTURE OUTDOOR WORKER
Former Dollar General Property - Albion, Pennsylvania
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Total Potential
Constituent Hazard Index Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 0.081 NA
1,2-Dibromoethane * 0.022 7.85E-07
1,2-Dichloroethane * 0.0017 4.32E-08
1,3,5-Trimethylbenzene 0.03 NA
Benzene 0.033 2.67E-07
Ethylbenzene 0.045 4.17E-07
Isopropylbenzene 0.0012 NA
Methyl tert-butyl ether * 0.000054 4.42E-10
Naphthalene 0.11 1.14E-06
Xylenes (total) 0.018 NA
Pathway Summary 0.34 2.7E-06

Notes:
NA = Toxicity values are not available for this endpoint
  * Non-detect constituent that was retained as a COI because the detection 
   limit(s) exceed the screening values.

TABLE 5-3
THEORETICAL EXCESS LIFETIME CANCER RISK AND NONCANCER 

HAZARD INDEX FOR THE CURRENT/FUTURE 
CONSTRUCTION/UTILITY WORKER

Former Dollar General Property - Albion, Pennsylvania
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TABLE A-1 Soil Analytical Data
Former Dollar General - Albion, Pennsylvania

Sample Identification
Sample Depth

Sample Date
Sample Type

Surface/Subsurface
Sample Location

Constituent CAS No.
Volatile Organics (mg/kg)
1,2,4-Trimethylbenzene 95636 36.1 8.26 483 < 0.2 < 0.2 < 0.2 4.95
1,2-Dibromoethane 106934 < 0.2 < 0.2 < 0.2 < 0.2 < 0.002 < 0.002 < 0.002
1,2-Dichloroethane 107062 < 0.2 < 0.2 < 0.2 < 0.2 < 0.1 < 0.1 < 0.1
1,3,5-Trimethylbenzene 108678 20.8 5.58 247 < 0.2 < 0.2 < 0.2 2.24
Benzene 71432 0.266 < 0.1 8.07 0.371 < 0.1 < 0.1 0.336
Ethylbenzene 100414 12.3 3.66 94.6 2.45 < 0.2 < 0.2 1.35
Isopropylbenzene 98828 1.32 0.599 13.6 1.09 < 0.2 < 0.2 0.222
Methyl tert-butyl ether 1634044 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Naphthalene 91203 4.55 1.38 46.9 3.25 < 0.2 < 0.2 1.8
Toluene 108883 < 0.2 < 0.2 1.26 < 0.2 < 0.2 < 0.2 < 0.2
Xylenes, Total 1330207 50.1 3.08 579 < 0.2 < 0.2 < 0.2 7.18
Inorganics (mg/kg)
Lead 7439921 14.7 18.1 12.6 55.5 NA NA NA

Notes:
  NA - Not Analyzed
  1c - A matrix spike duplicate was not performed due to insufficient sample volume
  E- Analyte concentration exceeded the calibration range. The reported result is estimated.
  H1 - Analysis conducted outside the EPA method holding time.
  H2 - Extraction or preparation conducted outside EPA method holding time.
  D6 - The precision between the sample and sample duplicate exceeded laboratory control limits.

Onsite Onsite Onsite Onsite Onsite Onsite Onsite
Subsurface Subsurface Subsurface Subsurface Subsurface Subsurface Subsurface

Investigation Investigation InvestigationInvestigation Investigation Investigation Investigation
3/19/2019 3/19/2019 3/19/2019 3/19/2019 4/23/2019 4/23/2019 4/23/2019

2.5 - 5 5 - 7.5 2.5 - 5 10 - 12 2.5 - 5
TB#4(5-7.5)TB#3 (2.5-5) TB#8 (2.5-5)TB#5 (2.5-5) TB#6 (2.5-5) TB#7 (5-7.5) TB#7 (10-12)

2.5 - 5 5 - 7.5
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TABLE A-1

Sample Identification
Sample Depth

Sample Date
Sample Type

Surface/Subsurface
Sample Location

Constituent CAS No.
Volatile Organics (mg/kg)
1,2,4-Trimethylbenzene 95636
1,2-Dibromoethane 106934
1,2-Dichloroethane 107062
1,3,5-Trimethylbenzene 108678
Benzene 71432
Ethylbenzene 100414
Isopropylbenzene 98828
Methyl tert-butyl ether 1634044
Naphthalene 91203
Toluene 108883
Xylenes, Total 1330207
Inorganics (mg/kg)
Lead 7439921

Soil Analytical Data
Former Dollar General - Albion, Pennsylvania

2.56 7.19 0.527 < 0.2 < 0.2 < 0.2 < 0.2
< 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

1.4 3.92 0.336 < 0.2 < 0.2 < 0.2 0.272
0.377 0.402 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
0.979 1.59 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2

< 0.2 0.234 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
< 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2

0.687 1.76 1.15 < 0.2 0.317 < 0.2 < 0.2
< 0.2 0.383 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2

2.83 3.75 0.335 < 0.2 < 0.2 < 0.2 < 0.2

NA NA NA NA NA NA NA

Notes:
  NA - Not Analyzed
  1c - A matrix spike duplicate was not performed due to insufficient sample volume
  E- Analyte concentration exceeded the calibration range. The reported result is estimated.
  H1 - Analysis conducted outside the EPA method holding time.
  H2 - Extraction or preparation conducted outside EPA method holding time.
  D6 - The precision between the sample and sample duplicate exceeded laboratory control limits.

Onsite Onsite Onsite Onsite OnsiteOnsite Onsite
Subsurface Subsurface SubsurfaceSubsurface Subsurface Subsurface Subsurface

Investigation Investigation Investigation Investigation Investigation Investigation Investigation
4/23/2019 4/23/2019 4/23/2019 4/23/2019 4/23/20194/23/2019 4/23/2019

5 - 7.5 2.5 - 5 5 - 7 2.5 - 5 5 - 7.57.5 - 10 2.5 - 5
TB#8 (7.5-10) TB#9 (2.5-5) TB#9 (5-7.5) TB#10 (2.5-5) TB#10 (5-7) TB#11 (2.5-5) TB#11 (5-7.5)
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TABLE A-1

Sample Identification
Sample Depth

Sample Date
Sample Type

Surface/Subsurface
Sample Location

Constituent CAS No.
Volatile Organics (mg/kg)
1,2,4-Trimethylbenzene 95636
1,2-Dibromoethane 106934
1,2-Dichloroethane 107062
1,3,5-Trimethylbenzene 108678
Benzene 71432
Ethylbenzene 100414
Isopropylbenzene 98828
Methyl tert-butyl ether 1634044
Naphthalene 91203
Toluene 108883
Xylenes, Total 1330207
Inorganics (mg/kg)
Lead 7439921

Soil Analytical Data
Former Dollar General - Albion, Pennsylvania

< 0.2 < 0.2 0.0062 1c,H1,H2 < 0.0045 1c 0.0047 1c,H1,H2 < 0.0043 1c < 0.0044 1c
< 0.002 < 0.002 < 0.0041 1c,H1,H2 < 0.0045 1c < 0.0043 1c,H1,H2 < 0.0043 1c < 0.0044 1c
< 0.1 < 0.1 < 0.0041 1c,H1,H2 < 0.0045 1c < 0.0043 1c,H1,H2 < 0.0043 1c < 0.0044 1c
< 0.2 < 0.2 < 0.0041 1c,H1,H2 < 0.0045 1c < 0.0043 1c,H1,H2 < 0.0043 1c < 0.0044 1c
< 0.1 < 0.1 < 0.0041 1c,H1,H2 0.0068 1c < 0.0043 1c,H1,H2 < 0.0043 1c < 0.0044 1c
< 0.2 < 0.2 < 0.0041 1c,H1,H2 < 0.0045 1c < 0.0043 1c,H1,H2 < 0.0043 1c < 0.0044 1c
< 0.2 < 0.2 < 0.0041 1c,H1,H2 0.039 1c < 0.0043 1c,H1,H2 < 0.0043 1c < 0.0044 1c
< 0.2 < 0.2 < 0.0041 1c,H1,H2 < 0.0045 1c < 0.0043 1c,H1,H2 < 0.0043 1c < 0.0044 1c
< 0.2 < 0.2 < 0.0041 1c,H1,H2 0.0098 1c < 0.0043 1c,H1,H2 < 0.0043 1c < 0.0044 1c
< 0.2 < 0.2 < 0.0041 1c,H1,H2 < 0.0045 1c < 0.0043 1c,H1,H2 < 0.0043 1c < 0.0044 1c
< 0.2 < 0.2 < 0.0123 1c,H1,H2 < 0.0135 1c < 0.0129 1c,H1,H2 < 0.0129 1c < 0.0132 1c

NA NA 13.5 12.4 15 12.7 26.5

Notes:
  NA - Not Analyzed
  1c - A matrix spike duplicate was not performed due to insufficient sample volume
  E- Analyte concentration exceeded the calibration range. The reported result is estimated.
  H1 - Analysis conducted outside the EPA method holding time.
  H2 - Extraction or preparation conducted outside EPA method holding time.
  D6 - The precision between the sample and sample duplicate exceeded laboratory control limits.

OffsiteOnsite Offsite OffsiteOnsite Onsite Onsite
Subsurface Subsurface Subsurface SubsurfaceSubsurface Subsurface Subsurface

Investigation Investigation Investigation InvestigationInvestigation Investigation Investigation
4/23/2019 3/4/2020 3/4/2020 3/4/20204/23/2019 3/4/2020 3/3/2020

5 - 7.5 5 - 7.5 5 - 7.5 5 - 7.52.5 - 5 5 - 7.5 5 - 7.5
TB#12 (5-7.5)TB#12 (2.5-5) MW-1 (5-7.5) MW-3 (5-7.5) MW-4 (5-7.5) MW-6 (5-7.5) B-1 (5-7.5)
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TABLE A-1

Sample Identification
Sample Depth

Sample Date
Sample Type

Surface/Subsurface
Sample Location

Constituent CAS No.
Volatile Organics (mg/kg)
1,2,4-Trimethylbenzene 95636
1,2-Dibromoethane 106934
1,2-Dichloroethane 107062
1,3,5-Trimethylbenzene 108678
Benzene 71432
Ethylbenzene 100414
Isopropylbenzene 98828
Methyl tert-butyl ether 1634044
Naphthalene 91203
Toluene 108883
Xylenes, Total 1330207
Inorganics (mg/kg)
Lead 7439921

Soil Analytical Data
Former Dollar General - Albion, Pennsylvania

< 0.0043 1c 0.598 1c 0.008 1c 0.0152 1c < 2.08 1c,H1,H2 0.0322 1c < 0.0041 1c
< 0.0043 1c < 0.207 1c < 0.0042 1c < 0.0043 1c < 2.08 1c,H1,H2 < 0.0056 1c < 0.0041 1c
< 0.0043 1c < 0.207 1c < 0.0042 1c < 0.0043 1c < 2.08 1c,H1,H2 < 0.0056 1c < 0.0041 1c
< 0.0043 1c 0.214 1c 0.0052 1c 0.0179 1c < 2.08 1c,H1,H2 0.0343 1c < 0.0041 1c

0.0053 1c 0.714 1c 0.135 1c 0.261 1c 3.94 1c,H1,H2 < 0.0056 1c < 0.0041 1c
< 0.0043 1c 1.02 1c 0.165 1c 0.502 E 33.2 1c,H1,H2 < 0.0056 1c < 0.0041 1c
< 0.0043 1c 0.461 1c 0.0212 1c 0.0776 1c 6.91 1c,H1,H2 < 0.0056 1c < 0.0041 1c
< 0.0043 1c < 0.207 1c < 0.0042 1c < 0.0043 1c < 2.08 1c,H1,H2 < 0.0056 1c < 0.0041 1c
< 0.0043 1c 3.09 1c 0.0451 1c 0.0581 1c 22.2 1c,H1,H2 0.0311 1c < 0.0041 1c

0.005 1c < 0.207 1c 0.0226 1c 0.0265 1c < 2.08 1c,H1,H2 < 0.0056 1c < 0.0041 1c
< 0.013 1c 1.17 1c 0.05 1c 0.0675 1c < 6.23 1c,H1,H2 < 0.0168 1c < 0.0122 1c

16.6 25 19.6 30.8 19.4 9 D6 8.9

Notes:
  NA - Not Analyzed
  1c - A matrix spike duplicate was not performed due to insufficient sample volume
  E- Analyte concentration exceeded the calibration range. The reported result is estimated.
  H1 - Analysis conducted outside the EPA method holding time.
  H2 - Extraction or preparation conducted outside EPA method holding time.
  D6 - The precision between the sample and sample duplicate exceeded laboratory control limits.

Onsite Onsite Onsite OnsiteOnsite Onsite Onsite
Surface Subsurface Surface Subsurface Subsurface Surface Subsurface

Investigation Investigation Investigation Investigation Investigation Investigation Investigation
3/5/2020 3/5/2020 3/4/2020 3/4/2020 3/4/2020 3/4/2020 3/4/2020

B-3 (0.5-2) B-3 (2.5-5) B-3 (5-7.5) B-4 (0.5-2)
5 - 7.5 0.5 - 2 2.5 - 50.5 - 2 5 - 7.5 0.5 - 2 2.5 - 5

B-2 (0.5-2) B-2 (5-7.5) B-4 (2.5-5)
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TABLE A-1

Sample Identification
Sample Depth

Sample Date
Sample Type

Surface/Subsurface
Sample Location

Constituent CAS No.
Volatile Organics (mg/kg)
1,2,4-Trimethylbenzene 95636
1,2-Dibromoethane 106934
1,2-Dichloroethane 107062
1,3,5-Trimethylbenzene 108678
Benzene 71432
Ethylbenzene 100414
Isopropylbenzene 98828
Methyl tert-butyl ether 1634044
Naphthalene 91203
Toluene 108883
Xylenes, Total 1330207
Inorganics (mg/kg)
Lead 7439921

Soil Analytical Data
Former Dollar General - Albion, Pennsylvania

< 0.004 1c < 0.0043 1c 0.0383 1c,H1,H2 0.011 1c 0.008 1c,H1,H2
< 0.004 1c < 0.0043 1c < 0.004 1c,H1,H2 < 0.0041 1c < 0.0043 1c,H1,H2
< 0.004 1c < 0.0043 1c < 0.004 1c,H1,H2 < 0.0041 1c < 0.0043 1c,H1,H2
< 0.004 1c < 0.0043 1c 0.0275 1c,H1,H2 < 0.0041 1c < 0.0043 1c,H1,H2
< 0.004 1c < 0.0043 1c 0.0091 1c,H1,H2 0.0059 1c < 0.0043 1c,H1,H2
< 0.004 1c < 0.0043 1c 0.0331 1c,H1,H2 < 0.0041 1c < 0.0043 1c,H1,H2
< 0.004 1c < 0.0043 1c 0.0071 1c,H1,H2 < 0.0041 1c < 0.0043 1c,H1,H2
< 0.004 1c < 0.0043 1c < 0.004 1c,H1,H2 < 0.0041 1c < 0.0043 1c,H1,H2
< 0.004 1c < 0.0043 1c 0.009 1c,H1,H2 0.0057 1c 0.0044 1c,H1,H2
< 0.004 1c < 0.0043 1c < 0.004 1c,H1,H2 < 0.0041 1c < 0.0043 1c,H1,H2
< 0.012 1c < 0.0043 1c 0.0189 1c,H1,H2 < 0.0124 1c < 0.0128 1c,H1,H2

15.2 10.7 12.9 9.2 10.2

Notes:
  NA - Not Analyzed
  1c - A matrix spike duplicate was not performed due to insufficient sample volume
  E- Analyte concentration exceeded the calibration range. The reported result is estimated.
 H1 - Analysis conducted outside the EPA method holding time.
 H2 - Extraction or preparation conducted outside EPA method holding time.
 D6 - The precision between the sample and sample duplicate exceeded laboratory control limits.

Onsite Onsite OnsiteOnsite Onsite
SubsurfaceSubsurface Surface Subsurface Subsurface

InvestigationInvestigation Investigation Investigation Investigation
3/4/20203/4/2020 3/4/2020 3/4/2020 3/5/2020

7.5 - 105 - 7.5 0.5 - 2 5 - 7.5 7.5 - 10
B-4 (5-7.5) B-5 (0.5-2) B-5 (7.5-10) B-6 (5-7.5) B-7 (7.5-10)
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TABLE A-2 Groundwater Analytical Data
Former Dollar General - Albion, Pennsylvania

Sample Identification
Sample Date
Sample Type

Sample Location
Constituent CAS No.

Volatile Organics (ug/L)
1,2,4-Trimethylbenzene 95636 443 1440 NS < 1.0 NS < 1.0 < 1.0
1,2-Dibromoethane 106934 < 50 < 50 NS < 0.041 NS < 0.041 < 0.041 1c,M1
1,2-Dichloroethane 107062 < 50 < 50 NS < 1.0 NS < 1.0 < 1.0
1,3,5-Trimethylbenzene 108678 653 648 NS < 1.0 NS < 1.0 < 1.0
Benzene 71432 564 < 25 NS < 1.0 NS < 1.0 23.3
Ethylbenzene 100414 1970 1820 NS < 1.0 NS < 1.0 14.1
Isopropylbenzene 98828 85 85 NS < 1.0 NS < 1.0 80.4
Methyl tert-butyl ether 1634044 < 50 < 50 NS < 1.0 NS < 1.0 < 1.0
Naphthalene 91203 472 341 NS < 2.0 NS < 2.0 62.9
Toluene 108883 < 50 87 NS < 1.0 NS < 1.0 2.7
Xylenes (total) 1330207 2320 2550 NS < 3.0 NS < 3.0 < 3.0
Inorganics (ug/L)
Lead 7439921 < 10.0 < 10 NS < 5.0 NS < 5.0 < 5.0

Notes:
  All detection limits are based on Reporting Limit (RL) values.
  NS - Not Sampled - Well did not recover quickly enough after purging.
  1c - The sample pH is 7.
  M1 - Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.

Investigation
3/19/2019 3/19/2019 3/16/2020 3/16/2020 3/16/2020

Onsite Onsite Onsite Onsite Onsite
Investigation Investigation Investigation InvestigationInvestigation Investigation

Onsite Onsite

TB#3 TB#4 MW-1 (3/16/2020) MW-2 (3/16/2020)
4/23/2020 4/23/2020

MW-3 (3/16/2020)MW-1 (4/23/2020) MW-2 (4/23/2020)
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TABLE A-2

Sample Identification
Sample Date
Sample Type

Sample Location
Constituent CAS No.

Volatile Organics (ug/L)
1,2,4-Trimethylbenzene 95636
1,2-Dibromoethane 106934
1,2-Dichloroethane 107062
1,3,5-Trimethylbenzene 108678
Benzene 71432
Ethylbenzene 100414
Isopropylbenzene 98828
Methyl tert-butyl ether 1634044
Naphthalene 91203
Toluene 108883
Xylenes (total) 1330207
Inorganics (ug/L)
Lead 7439921

Groundwater Analytical Data
Former Dollar General - Albion, Pennsylvania

1.9 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
< 0.041 1c < 0.040 < 0.041 < 0.040 1c < 0.042 < 0.040 1c < 0.041
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

23.9 30.5 29.9 < 1.0 < 1.0 < 1.0 < 1.0
13.2 17.7 17.5 < 1.0 < 1.0 < 1.0 < 1.0
80.7 92.0 88.8 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
66.5 91.8 89.5 < 2.0 < 2.0 < 2.0 < 2.0
2.6 1.9 1.9 < 1.0 < 1.0 < 1.0 < 1.0

< 3.0 < 3.0 < 3.0 < 3.0 < 3.0 < 3.0 < 3.0

< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

Notes:
  All detection limits are based on Reporting Limit (RL) values.
  NS - Not Sampled - Well did not recover quickly enough after purging.
  1c - The sample pH is 7.
  M1 - Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.

MW-3 (3/16/2020) DUP MW-3 (4/21/2020) DUP

Onsite Offsite Offsite
Investigation Investigation Investigation

4/21/2020 3/16/2020 3/16/2020
MW-3 (4/21/2020) MW-4 (3/16/2020) MW-5 (3/16/2020)MW-4 (4/21/2020) MW-5 (4/23/2020)

3/16/2020 4/21/2020 4/21/2020 4/23/2020

Onsite Onsite Offsite Offsite
Duplicate Duplicate Investigation Investigation
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TABLE A-2

Sample Identification
Sample Date
Sample Type

Sample Location
Constituent CAS No.

Volatile Organics (ug/L)
1,2,4-Trimethylbenzene 95636
1,2-Dibromoethane 106934
1,2-Dichloroethane 107062
1,3,5-Trimethylbenzene 108678
Benzene 71432
Ethylbenzene 100414
Isopropylbenzene 98828
Methyl tert-butyl ether 1634044
Naphthalene 91203
Toluene 108883
Xylenes (total) 1330207
Inorganics (ug/L)
Lead 7439921

Groundwater Analytical Data
Former Dollar General - Albion, Pennsylvania

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
< 0.040 1c < 0.041 < 0.041 1c < 0.041 < 0.040 1c < 0.041 < 0.040 1c
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
< 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
< 3.0 < 3.0 < 3.0 < 3.0 < 3.0 < 3.0 < 3.0

< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

Notes:
  All detection limits are based on Reporting Limit (RL) values.
  NS - Not Sampled - Well did not recover quickly enough after purging.
  1c - The sample pH is 7.
  M1 - Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.

Offsite Onsite
Investigation Investigation

MW-8 (3/16/2020) MW-9 (3/16/2020)
3/16/2020 3/16/2020 4/21/2020 4/21/2020

MW-6 (3/16/2020) MW-7 (3/16/2020)MW-6 (4/21/2020)
3/16/2020 3/16/2020

MW-7 (4/21/2020) MW-8 (4/21/2020)
4/21/2020

Onsite Onsite
Investigation Investigation

Offsite Onsite Onsite
Investigation InvestigationInvestigation
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TABLE A-2

Sample Identification
Sample Date
Sample Type

Sample Location
Constituent CAS No.

Volatile Organics (ug/L)
1,2,4-Trimethylbenzene 95636
1,2-Dibromoethane 106934
1,2-Dichloroethane 107062
1,3,5-Trimethylbenzene 108678
Benzene 71432
Ethylbenzene 100414
Isopropylbenzene 98828
Methyl tert-butyl ether 1634044
Naphthalene 91203
Toluene 108883
Xylenes (total) 1330207
Inorganics (ug/L)
Lead 7439921

Groundwater Analytical Data
Former Dollar General - Albion, Pennsylvania

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0
< 0.041 < 0.041 1c < 0.041 < 0.041 < 0.041
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0
< 2.0 < 2.0 < 2.0 < 2.0 < 2.0
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0
< 3.0 < 3.0 < 3.0 < 3.0 < 3.0

< 5.0 < 5.0 < 5.0 < 5.0 < 5.0

Notes:
  All detection limits are based on Reporting Limit (RL) values.
  NS - Not Sampled - Well did not recover quickly enough after purging.
  1c - The sample pH is 7.
  M1 - Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.

MW-11 (4/23/2020)

Investigation

MW-10 (4/21/2020)MW-10 (3/16/2020) MW-11 (4/7/2020)
4/7/20204/21/2020 4/21/20203/16/2020 4/23/2020

MW-9 (4/21/2020)

Investigation
OnsiteOffsite Onsite

Investigation Investigation
Onsite Offsite

Investigation
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TABLE A-3 Sub-Slab Soil Gas Analytical Data
Former Dollar General - Albion, Pennsylvania

Constituent CAS No.

1,2,4-Trimethylbenzene 95636 12.1 0.398 J 0.334 J 1.38 < 0.983 1.64
1,2-Dibromoethane 106934 < 1.54 < 1.54 < 1.54 < 1.54 < 1.54 < 1.54
1,2-Dichloroethane 107062 < 0.809 < 0.809 < 0.809 < 0.809 < 0.809 < 0.809
1,3,5-Trimethylbenzene 108678 3.31 0.477 J < 0.983 0.359 J < 0.983 0.477 J
Benzene 71432 < 0.639 0.22 J < 0.639 < 0.639 < 0.639 < 0.639
Ethylbenzene 100414 33.1 < 0.869 < 0.869 0.456 J < 0.869 < 0.869
Isopropylbenzene 98828 0.379 J < 0.983 < 0.983 < 0.983 < 0.983 < 0.983
m&p Xylenes -- 115 < 1.74 0.578 J 2.09 < 1.74 < 1.74
Methyl tert-butyl ether 1634044 < 0.721 < 0.721 < 0.721 < 0.721 < 0.721 < 0.721
Naphthalene 91203 40.1 < 1.05 0.645 J < 1.05 < 1.05 < 1.05
o-Xylene 95476 7.86 < 0.869 < 0.869 0.895 < 0.869 < 0.869
Toluene 108883 15.4 0.603 J 0.384 J 1.07 0.328 J 0.237 J
Xylenes, Total 1330207 123 < 0.869 < 0.869 J 2.98 < 0.869 < 0.869

Notes:
 All detection limits based on Reporting Limit (RL) values.
 J - Estimated value.

Volatile Organics (ug/m3)

Sample Location Onsite Onsite Onsite Onsite Onsite
Sample Type Investigation Investigation Duplicate InvestigationInvestigation

Onsite
Duplicate
4/21/2020

Sample Identification VP-1 (3/6/2020) VP-2 (3/6/2020) VP-2 (3/6/2020) DUP VP-2 (4/21/2020)VP-1 (4/21/2020)
4/21/2020

VP-2 (4/21/2020) DUP
Sample Date 3/6/2020 3/6/2020 3/6/2020 4/21/2020
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TABLE B-1
STATISTICS FOR SOIL

Former Dollar General Property - Albion, Pennsylvania

Number of Detects     15 Number of Non-Detects     15
Number of Distinct Detects     14 Number of Distinct Non-Detects      6

General Statistics
Total Number of Observations     30 Number of Distinct Observations     20

1,2,4-Trimethylbenzene
All units in mg/kg.

Median Detects      0.527 CV Detects      3.422
Skewness Detects      3.837 Kurtosis Detects     14.79

Variance Detects 15362 Percent Non-Detects     50%
Mean Detects     36.22 SD Detects   123.9

Minimum Detect    0.0062 Minimum Non-Detect    0.004
Maximum Detect   483 Maximum Non-Detect      2.08

Lilliefors Test Statistic      0.456 Lilliefors GOF Test
5% Lilliefors Critical Value      0.22 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic      0.327 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.881 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects    -0.993 SD of Logged Detects      3.601

   95% KM (z) UCL     45.03    95% KM Bootstrap t UCL   787.9
90% KM Chebyshev UCL     67.2 95% KM Chebyshev UCL     89.44

KM SD     86.58    95% KM (BCA) UCL     50.31
   95% KM (t) UCL     45.92   95% KM (Percentile Bootstrap) UCL     49.89

Detected Data Not Normal at 5% Significance Level
Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean     18.12 KM Standard Error of Mean     16.36

K-S Test Statistic      0.243 Kolmogorov-Smirnov GOF
5% K-S Critical Value      0.248 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic      1.348 Anderson-Darling GOF Test

5% A-D Critical Value      0.914 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL   120.3 99% KM Chebyshev UCL   180.9

Mean (detects)     36.22

Theta hat (MLE)   219.1 Theta star (bias corrected MLE)   205
nu hat (MLE)      4.96 nu star (bias corrected)      5.301

Detected data follow Appr. Gamma Distribution at 5% Significance Level
Gamma Statistics on Detected Data Only

k hat (MLE)      0.165 k star (bias corrected MLE)      0.177

Maximum   483 Median     0.01
SD     88.06 CV      4.861

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum    0.0062 Mean     18.12

Gamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Approximate Chi Square Value (8.72, Į)      3.157 Adjusted Chi Square Value (8.72, ȕ)      2.966
95% Gamma Approximate UCL (use when n>=50)     50.02 95% Gamma Adjusted UCL (use when n<50)     53.23

nu hat (MLE)      8.204 nu star (bias corrected)      8.717
Adjusted Level of Significance (ȕ)     0.041

k hat (MLE)      0.137 k star (bias corrected MLE)      0.145
Theta hat (MLE)   132.5 Theta star (bias corrected MLE)   124.7

nu hat (KM)      2.627 nu star (KM)      3.697
theta hat (KM)   413.8 theta star (KM)   294

Variance (KM)  7497 SE of Mean (KM)     16.36
k hat (KM)     0.0438 k star (KM)     0.0616

Estimates of Gamma Parameters using KM Estimates
Mean (KM)     18.12 SD (KM)     86.58

95% Gamma Approximate KM-UCL (use when n>=50)   110.5 95% Gamma Adjusted KM-UCL (use when n<50)   123.7
95% Gamma Adjusted KM-UCL (use when k<=1 and 15 < n < 50)

Gamma Kaplan-Meier (KM) Statistics
Approximate Chi Square Value (3.70, Į)      0.606 Adjusted Chi Square Value (3.70, ȕ)      0.542

80% gamma percentile (KM)      4.709 90% gamma percentile (KM)     34.98
95% gamma percentile (KM)   102.1 99% gamma percentile (KM)   361.3

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     18.12 Mean in Log Scale    -4.249

5% Lilliefors Critical Value      0.22 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.881 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.202 Lilliefors GOF Test

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic      0.905 Shapiro Wilk GOF Test

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged)    -3.009 KM Geo Mean     0.0494

   95% BCA Bootstrap UCL     67.74    95% Bootstrap t UCL   768.7
   95% H-UCL (Log ROS) 783902

SD in Original Scale     88.06 SD in Log Scale      4.617
   95% t UCL (assumes normality of ROS data)     45.43   95% Percentile Bootstrap UCL     50.06

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     18.18 Mean in Log Scale    -2.212

KM SD (logged)      3.229   95% Critical H Value (KM-Log)      5.97
KM Standard Error of Mean (logged)      0.622

KM SD (logged)      3.229   95% Critical H Value (KM-Log)      5.97
KM Standard Error of Mean (logged)      0.622    95% H-UCL (KM -Log)   325.3

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test
When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

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

Suggested UCL to Use
Gamma Adjusted KM-UCL (use when k<=1 and 15 < n < 50 but k<=1)   123.7

DL/2 is not a recommended method, provided for comparisons and historical reasons
Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

SD in Original Scale     88.05 SD in Log Scale      3.145
   95% t UCL (Assumes normality)     45.49    95% H-Stat UCL   461

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

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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TABLE B-1
STATISTICS FOR SOIL

Former Dollar General Property - Albion, Pennsylvania

Number of Detects     13 Number of Non-Detects     17
Number of Distinct Detects     13 Number of Distinct Non-Detects      6

All units in mg/kg.
General Statistics

Total Number of Observations     30 Number of Distinct Observations     19

1,3,5-Trimethylbenzene

Median Detects      0.336 CV Detects      3.134
Skewness Detects      3.563 Kurtosis Detects     12.77

Variance Detects  4615 Percent Non-Detects     56.67%
Mean Detects     21.68 SD Detects     67.94

Minimum Detect    0.0052 Minimum Non-Detect    0.004
Maximum Detect   247 Maximum Non-Detect      2.08

Lilliefors Test Statistic      0.44 Lilliefors GOF Test
5% Lilliefors Critical Value      0.234 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic      0.362 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.866 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects    -0.57 SD of Logged Detects      3.087

   95% KM (z) UCL     23.25    95% KM Bootstrap t UCL   371
90% KM Chebyshev UCL     34.65 95% KM Chebyshev UCL     46.09

KM SD     44.29    95% KM (BCA) UCL     25.83
   95% KM (t) UCL     23.7   95% KM (Percentile Bootstrap) UCL     25.57

Detected Data Not Normal at 5% Significance Level
Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      9.402 KM Standard Error of Mean      8.416

K-S Test Statistic      0.251 Kolmogorov-Smirnov GOF
5% K-S Critical Value      0.262 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic      1.055 Anderson-Darling GOF Test

5% A-D Critical Value      0.873 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     61.96 99% KM Chebyshev UCL     93.14

Mean (detects)     21.68

Theta hat (MLE)   107.6 Theta star (bias corrected MLE)   105.1
nu hat (MLE)      5.241 nu star (bias corrected)      5.365

Detected data follow Appr. Gamma Distribution at 5% Significance Level
Gamma Statistics on Detected Data Only

k hat (MLE)      0.202 k star (bias corrected MLE)      0.206

Maximum   247 Median     0.01
SD     45.05 CV      4.792

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum    0.0052 Mean      9.401

Gamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Approximate Chi Square Value (9.47, Į)      3.613 Adjusted Chi Square Value (9.47, ȕ)      3.407
95% Gamma Approximate UCL (use when n>=50)     24.64 95% Gamma Adjusted UCL (use when n<50)     26.13

nu hat (MLE)      9.041 nu star (bias corrected)      9.47
Adjusted Level of Significance (ȕ)     0.041

k hat (MLE)      0.151 k star (bias corrected MLE)      0.158
Theta hat (MLE)     62.39 Theta star (bias corrected MLE)     59.56

nu hat (KM)      2.704 nu star (KM)      3.767
theta hat (KM)   208.6 theta star (KM)   149.8

Variance (KM)  1961 SE of Mean (KM)      8.416
k hat (KM)     0.0451 k star (KM)     0.0628

Estimates of Gamma Parameters using KM Estimates
Mean (KM)      9.402 SD (KM)     44.29

95% Gamma Approximate KM-UCL (use when n>=50)     56.05 95% Gamma Adjusted KM-UCL (use when n<50)     62.63
95% Gamma Adjusted KM-UCL (use when k<=1 and 15 < n < 50)

Gamma Kaplan-Meier (KM) Statistics
Approximate Chi Square Value (3.77, Į)      0.632 Adjusted Chi Square Value (3.77, ȕ)      0.566

80% gamma percentile (KM)      2.57 90% gamma percentile (KM)     18.48
95% gamma percentile (KM)     53.18 99% gamma percentile (KM)   186

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      9.397 Mean in Log Scale    -4.839

5% Lilliefors Critical Value      0.234 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.866 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.126 Lilliefors GOF Test

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic      0.974 Shapiro Wilk GOF Test

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged)    -3.207 KM Geo Mean     0.0405

   95% BCA Bootstrap UCL     34.43    95% Bootstrap t UCL   374.4
   95% H-UCL (Log ROS) 642412

SD in Original Scale     45.05 SD in Log Scale      4.668
   95% t UCL (assumes normality of ROS data)     23.37   95% Percentile Bootstrap UCL     25.58

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      9.457 Mean in Log Scale    -2.503

KM SD (logged)      3.076   95% Critical H Value (KM-Log)      5.709
KM Standard Error of Mean (logged)      0.597

KM SD (logged)      3.076   95% Critical H Value (KM-Log)      5.709
KM Standard Error of Mean (logged)      0.597    95% H-UCL (KM -Log)   119.6

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test
When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

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

Suggested UCL to Use
Gamma Adjusted KM-UCL (use when k<=1 and 15 < n < 50 but k<=1)     62.63

DL/2 is not a recommended method, provided for comparisons and historical reasons
Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

SD in Original Scale     45.03 SD in Log Scale      3.09
   95% t UCL (Assumes normality)     23.43    95% H-Stat UCL   259.9

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

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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TABLE B-1
STATISTICS FOR SOIL

Former Dollar General Property - Albion, Pennsylvania

Number of Detects     14 Number of Non-Detects     16
Number of Distinct Detects     14 Number of Distinct Non-Detects      5

All units in mg/kg.
General Statistics

Total Number of Observations     30 Number of Distinct Observations     19

Benzene

Median Detects      0.301 CV Detects      2.117
Skewness Detects      2.821 Kurtosis Detects      7.952

Variance Detects      5.078 Percent Non-Detects     53.33%
Mean Detects      1.064 SD Detects      2.253

Minimum Detect    0.0053 Minimum Non-Detect    0.004
Maximum Detect      8.07 Maximum Non-Detect      0.1

Lilliefors Test Statistic      0.419 Lilliefors GOF Test
5% Lilliefors Critical Value      0.226 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic      0.514 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.874 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects    -1.827 SD of Logged Detects      2.352

   95% KM (z) UCL      0.99    95% KM Bootstrap t UCL      4.295
90% KM Chebyshev UCL      1.394 95% KM Chebyshev UCL      1.8

KM SD      1.575    95% KM (BCA) UCL      1.019
   95% KM (t) UCL      1.006   95% KM (Percentile Bootstrap) UCL      1.006

Detected Data Not Normal at 5% Significance Level
Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      0.499 KM Standard Error of Mean      0.298

K-S Test Statistic      0.254 Kolmogorov-Smirnov GOF
5% K-S Critical Value      0.246 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic      0.838 Anderson-Darling GOF Test

5% A-D Critical Value      0.821 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      2.362 99% KM Chebyshev UCL      3.468

Mean (detects)      1.064

Theta hat (MLE)      2.997 Theta star (bias corrected MLE)      3.258
nu hat (MLE)      9.942 nu star (bias corrected)      9.145

Detected Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics on Detected Data Only

k hat (MLE)      0.355 k star (bias corrected MLE)      0.327

Maximum      8.07 Median     0.01
SD      1.601 CV      3.189

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum    0.0053 Mean      0.502

Gamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Approximate Chi Square Value (15.81, Į)      7.829 Adjusted Chi Square Value (15.81, ȕ)      7.505
95% Gamma Approximate UCL (use when n>=50)      1.014 95% Gamma Adjusted UCL (use when n<50)      1.057

nu hat (MLE)     16.09 nu star (bias corrected)     15.81
Adjusted Level of Significance (ȕ)     0.041

k hat (MLE)      0.268 k star (bias corrected MLE)      0.264
Theta hat (MLE)      1.872 Theta star (bias corrected MLE)      1.905

nu hat (KM)      6.028 nu star (KM)      6.759
theta hat (KM)      4.968 theta star (KM)      4.431

Variance (KM)      2.48 SE of Mean (KM)      0.298
k hat (KM)      0.1 k star (KM)      0.113

Estimates of Gamma Parameters using KM Estimates
Mean (KM)      0.499 SD (KM)      1.575

   95% Gamma Approximate KM-UCL (use when n>=50)      1.654   95% Gamma Adjusted KM-UCL (use when n<50)      1.782

Gamma Kaplan-Meier (KM) Statistics
Approximate Chi Square Value (6.76, Į)      2.039 Adjusted Chi Square Value (6.76, ȕ)      1.893

80% gamma percentile (KM)      0.406 90% gamma percentile (KM)      1.388
95% gamma percentile (KM)      2.869 99% gamma percentile (KM)      7.465

Detected Data appear Lognormal at 5% Significance Level
Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.498 Mean in Log Scale    -4.693

Lilliefors Test Statistic      0.224 Lilliefors GOF Test
5% Lilliefors Critical Value      0.226 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic      0.888 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.874 Detected Data appear Lognormal at 5% Significance Level

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged)    -3.727 KM Geo Mean     0.0241

   95% BCA Bootstrap UCL      1.271    95% Bootstrap t UCL      4.496
   95% H-UCL (Log ROS)   189.9

SD in Original Scale      1.602 SD in Log Scale      3.436
   95% t UCL (assumes normality of ROS data)      0.995   95% Percentile Bootstrap UCL      1.013

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.514 Mean in Log Scale    -3.076

KM SD (logged)      2.364   95% Critical H Value (KM-Log)      4.522
KM Standard Error of Mean (logged)      0.45

KM SD (logged)      2.364   95% Critical H Value (KM-Log)      4.522
KM Standard Error of Mean (logged)      0.45    95% H-UCL (KM -Log)      2.861

Suggested UCL to Use
97.5% KM (Chebyshev) UCL      2.362

DL/2 is not a recommended method, provided for comparisons and historical reasons
Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale      1.597 SD in Log Scale      2.272
   95% t UCL (Assumes normality)      1.009    95% H-Stat UCL      3.858

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 upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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TABLE B-1
STATISTICS FOR SOIL

Former Dollar General Property - Albion, Pennsylvania

Number of Detects     12 Number of Non-Detects     18
Number of Distinct Detects     12 Number of Distinct Non-Detects      6

Ethylbenzene
All units in mg/kg.

General Statistics
Total Number of Observations     30 Number of Distinct Observations     18

Median Detects      1.47 CV Detects      2.172
Skewness Detects      2.867 Kurtosis Detects      8.518

Variance Detects   755.2 Percent Non-Detects     60%
Mean Detects     12.65 SD Detects     27.48

Minimum Detect     0.0331 Minimum Non-Detect    0.004
Maximum Detect     94.6 Maximum Non-Detect      0.2

Lilliefors Test Statistic      0.378 Lilliefors GOF Test
5% Lilliefors Critical Value      0.243 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic      0.526 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.859 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects      0.635 SD of Logged Detects      2.186

   95% KM (z) UCL     10.64    95% KM Bootstrap t UCL     38.97
90% KM Chebyshev UCL     15.23 95% KM Chebyshev UCL     19.83

KM SD     17.76    95% KM (BCA) UCL     10.89
   95% KM (t) UCL     10.82   95% KM (Percentile Bootstrap) UCL     10.94

Detected Data Not Normal at 5% Significance Level
Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      5.069 KM Standard Error of Mean      3.386

K-S Test Statistic      0.261 Kolmogorov-Smirnov GOF
5% K-S Critical Value      0.264 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic      0.755 Anderson-Darling GOF Test

5% A-D Critical Value      0.814 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     26.21 99% KM Chebyshev UCL     38.76

Mean (detects)     12.65

Theta hat (MLE)     35.86 Theta star (bias corrected MLE)     39.52
nu hat (MLE)      8.469 nu star (bias corrected)      7.685

Detected data appear Gamma Distributed at 5% Significance Level
Gamma Statistics on Detected Data Only

k hat (MLE)      0.353 k star (bias corrected MLE)      0.32

Maximum     94.6 Median     0.01
SD     18.06 CV      3.564

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum     0.01 Mean      5.068

Gamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Approximate Chi Square Value (11.10, Į)      4.641 Adjusted Chi Square Value (11.10, ȕ)      4.402
95% Gamma Approximate UCL (use when n>=50)     12.12 95% Gamma Adjusted UCL (use when n<50)     12.78

nu hat (MLE)     10.85 nu star (bias corrected)     11.1
Adjusted Level of Significance (ȕ)     0.041

k hat (MLE)      0.181 k star (bias corrected MLE)      0.185
Theta hat (MLE)     28.02 Theta star (bias corrected MLE)     27.39

nu hat (KM)      4.891 nu star (KM)      5.735
theta hat (KM)     62.19 theta star (KM)     53.04

Variance (KM)   315.3 SE of Mean (KM)      3.386
k hat (KM)     0.0815 k star (KM)     0.0956

Estimates of Gamma Parameters using KM Estimates
Mean (KM)      5.069 SD (KM)     17.76

95% Gamma Approximate KM-UCL (use when n>=50)     19.3 95% Gamma Adjusted KM-UCL (use when n<50)     20.98
95% Gamma Adjusted KM-UCL (use when k<=1 and 15 < n < 50)

Gamma Kaplan-Meier (KM) Statistics
Approximate Chi Square Value (5.73, Į)      1.506 Adjusted Chi Square Value (5.73, ȕ)      1.386

80% gamma percentile (KM)      3.288 90% gamma percentile (KM)     13.23
95% gamma percentile (KM)     29.49 99% gamma percentile (KM)     82.36

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      5.07 Mean in Log Scale    -3.188

5% Lilliefors Critical Value      0.243 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.859 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.132 Lilliefors GOF Test

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic      0.977 Shapiro Wilk GOF Test

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged)    -2.9 KM Geo Mean     0.055

   95% BCA Bootstrap UCL     15.28    95% Bootstrap t UCL     38.26
   95% H-UCL (Log ROS)  5746

SD in Original Scale     18.06 SD in Log Scale      3.756
   95% t UCL (assumes normality of ROS data)     10.67   95% Percentile Bootstrap UCL     11.15

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      5.092 Mean in Log Scale    -2.276

KM SD (logged)      3.246   95% Critical H Value (KM-Log)      5.999
KM Standard Error of Mean (logged)      0.641

KM SD (logged)      3.246   95% Critical H Value (KM-Log)      5.999
KM Standard Error of Mean (logged)      0.641    95% H-UCL (KM -Log)   397.6

Suggested UCL to Use
Gamma Adjusted KM-UCL (use when k<=1 and 15 < n < 50 but k<=1)     20.98

DL/2 is not a recommended method, provided for comparisons and historical reasons
Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale     18.05 SD in Log Scale      3.152
   95% t UCL (Assumes normality)     10.69    95% H-Stat UCL   449.8

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 upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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TABLE B-1
STATISTICS FOR SOIL

Former Dollar General Property - Albion, Pennsylvania

Number of Detects     18 Number of Non-Detects     12
Number of Distinct Detects     18 Number of Distinct Non-Detects      4

Naphthalene
All units in mg/kg.

General Statistics
Total Number of Observations     30 Number of Distinct Observations     22

Median Detects      0.919 CV Detects      2.41
Skewness Detects      3.257 Kurtosis Detects     10.89

Variance Detects   136.5 Percent Non-Detects     40%
Mean Detects      4.847 SD Detects     11.68

Minimum Detect    0.0044 Minimum Non-Detect    0.004
Maximum Detect     46.9 Maximum Non-Detect      0.2

Lilliefors Test Statistic      0.399 Lilliefors GOF Test
5% Lilliefors Critical Value      0.202 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic      0.465 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.897 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects    -1.027 SD of Logged Detects      2.891

   95% KM (z) UCL      5.727    95% KM Bootstrap t UCL     22.63
90% KM Chebyshev UCL      8.046 95% KM Chebyshev UCL     10.37

KM SD      9.108    95% KM (BCA) UCL      5.93
   95% KM (t) UCL      5.82   95% KM (Percentile Bootstrap) UCL      5.992

Detected Data Not Normal at 5% Significance Level
Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      2.912 KM Standard Error of Mean      1.711

K-S Test Statistic      0.162 Kolmogorov-Smirnov GOF
5% K-S Critical Value      0.222 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic      0.674 Anderson-Darling GOF Test

5% A-D Critical Value      0.857 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     13.6 99% KM Chebyshev UCL     19.94

Mean (detects)      4.847

Theta hat (MLE)     17.99 Theta star (bias corrected MLE)     18.53
nu hat (MLE)      9.697 nu star (bias corrected)      9.414

Detected data appear Gamma Distributed at 5% Significance Level
Gamma Statistics on Detected Data Only

k hat (MLE)      0.269 k star (bias corrected MLE)      0.262

Maximum     46.9 Median     0.01
SD      9.264 CV      3.181

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum    0.0044 Mean      2.912

Gamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Approximate Chi Square Value (12.54, Į)      5.582 Adjusted Chi Square Value (12.54, ȕ)      5.315
95% Gamma Approximate UCL (use when n>=50)      6.54 95% Gamma Adjusted UCL (use when n<50)      6.868

nu hat (MLE)     12.45 nu star (bias corrected)     12.54
Adjusted Level of Significance (ȕ)     0.041

k hat (MLE)      0.207 k star (bias corrected MLE)      0.209
Theta hat (MLE)     14.04 Theta star (bias corrected MLE)     13.94

nu hat (KM)      6.135 nu star (KM)      6.854
theta hat (KM)     28.49 theta star (KM)     25.49

Variance (KM)     82.96 SE of Mean (KM)      1.711
k hat (KM)      0.102 k star (KM)      0.114

Estimates of Gamma Parameters using KM Estimates
Mean (KM)      2.912 SD (KM)      9.108

95% Gamma Approximate KM-UCL (use when n>=50)      9.547 95% Gamma Adjusted KM-UCL (use when n<50)     10.28

Gamma Kaplan-Meier (KM) Statistics
Approximate Chi Square Value (6.85, Į)      2.091 Adjusted Chi Square Value (6.85, ȕ)      1.943

80% gamma percentile (KM)      2.412 90% gamma percentile (KM)      8.134
95% gamma percentile (KM)     16.72 99% gamma percentile (KM)     43.24

Detected Data appear Lognormal at 5% Significance Level
Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      2.912 Mean in Log Scale    -3.273

Lilliefors Test Statistic      0.157 Lilliefors GOF Test
5% Lilliefors Critical Value      0.202 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic      0.935 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.897 Detected Data appear Lognormal at 5% Significance Level

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged)    -2.644 KM Geo Mean     0.0711

   95% BCA Bootstrap UCL      7.677    95% Bootstrap t UCL     22.58
   95% H-UCL (Log ROS)  7486

SD in Original Scale      9.264 SD in Log Scale      3.811
   95% t UCL (assumes normality of ROS data)      5.786   95% Percentile Bootstrap UCL      6.01

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      2.932 Mean in Log Scale    -2.183

KM SD (logged)      2.99   95% Critical H Value (KM-Log)      5.565
KM Standard Error of Mean (logged)      0.573

KM SD (logged)      2.99   95% Critical H Value (KM-Log)      5.565
KM Standard Error of Mean (logged)      0.573    95% H-UCL (KM -Log)   136.8

Suggested UCL to Use
Gamma Adjusted KM-UCL (use when k<=1 and 15 < n < 50 but k<=1)     10.28

DL/2 is not a recommended method, provided for comparisons and historical reasons
Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      9.258 SD in Log Scale      2.912
   95% t UCL (Assumes normality)      5.804    95% H-Stat UCL   148

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 upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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TABLE B-1
STATISTICS FOR SOIL

Former Dollar General Property - Albion, Pennsylvania

Number of Detects     11 Number of Non-Detects     19
Number of Distinct Detects     11 Number of Distinct Non-Detects     11

Xylenes, Total
All units in mg/kg.

General Statistics
Total Number of Observations     30 Number of Distinct Observations     22

Median Detects      2.83 CV Detects      2.941
Skewness Detects      3.275 Kurtosis Detects     10.79

Variance Detects 29971 Percent Non-Detects     63.33%
Mean Detects     58.87 SD Detects   173.1

Minimum Detect     0.0189 Minimum Non-Detect    0.0043
Maximum Detect   579 Maximum Non-Detect      6.23

Lilliefors Test Statistic      0.436 Lilliefors GOF Test
5% Lilliefors Critical Value      0.251 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic      0.393 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.85 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects      0.467 SD of Logged Detects      3.075

   95% KM (z) UCL     54.33    95% KM Bootstrap t UCL  1453
90% KM Chebyshev UCL     81.29 95% KM Chebyshev UCL   108.3

KM SD   103.9    95% KM (BCA) UCL     59.96
   95% KM (t) UCL     55.41   95% KM (Percentile Bootstrap) UCL     59.96

Detected Data Not Normal at 5% Significance Level
Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean     21.61 KM Standard Error of Mean     19.89

K-S Test Statistic      0.306 Kolmogorov-Smirnov GOF
5% K-S Critical Value      0.281 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic      1.005 Anderson-Darling GOF Test

5% A-D Critical Value      0.86 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL   145.8 99% KM Chebyshev UCL   219.6

Mean (detects)     58.87

Theta hat (MLE)   289.4 Theta star (bias corrected MLE)   282.3
nu hat (MLE)      4.475 nu star (bias corrected)      4.588

Detected Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics on Detected Data Only

k hat (MLE)      0.203 k star (bias corrected MLE)      0.209

Maximum   579 Median     0.01
SD   105.7 CV      4.894

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum     0.01 Mean     21.59

Gamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Approximate Chi Square Value (8.58, Į)      3.076 Adjusted Chi Square Value (8.58, ȕ)      2.889
95% Gamma Approximate UCL (use when n>=50)     60.23 95% Gamma Adjusted UCL (use when n<50)     64.15

nu hat (MLE)      8.053 nu star (bias corrected)      8.581
Adjusted Level of Significance (ȕ)     0.041

k hat (MLE)      0.134 k star (bias corrected MLE)      0.143
Theta hat (MLE)   160.9 Theta star (bias corrected MLE)   151

nu hat (KM)      2.595 nu star (KM)      3.669
theta hat (KM)   499.6 theta star (KM)   353.4

Variance (KM) 10794 SE of Mean (KM)     19.89
k hat (KM)     0.0432 k star (KM)     0.0611

Estimates of Gamma Parameters using KM Estimates
Mean (KM)     21.61 SD (KM)   103.9

   95% Gamma Approximate KM-UCL (use when n>=50)   133.1   95% Gamma Adjusted KM-UCL (use when n<50)   149
95% Gamma Adjusted KM-UCL (use when k<=1 and 15 < n < 50)

Gamma Kaplan-Meier (KM) Statistics
Approximate Chi Square Value (3.67, Į)      0.595 Adjusted Chi Square Value (3.67, ȕ)      0.532

80% gamma percentile (KM)      5.498 90% gamma percentile (KM)     41.41
95% gamma percentile (KM)   121.6 99% gamma percentile (KM)   432.4

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale     21.59 Mean in Log Scale    -4.619

5% Lilliefors Critical Value      0.251 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.85 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.131 Lilliefors GOF Test

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic      0.963 Shapiro Wilk GOF Test

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged)    -3.059 KM Geo Mean     0.0469

   95% BCA Bootstrap UCL     81.14    95% Bootstrap t UCL  1544
   95% H-UCL (Log ROS) 1112713

SD in Original Scale   105.7 SD in Log Scale      4.71
   95% t UCL (assumes normality of ROS data)     54.37   95% Percentile Bootstrap UCL     59.59

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     21.72 Mean in Log Scale    -2.028

KM SD (logged)      3.307   95% Critical H Value (KM-Log)      6.103
KM Standard Error of Mean (logged)      0.655

KM SD (logged)      3.307   95% Critical H Value (KM-Log)      6.103
KM Standard Error of Mean (logged)      0.655    95% H-UCL (KM -Log)   472.5

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 upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use
99% KM (Chebyshev) UCL   219.6

DL/2 is not a recommended method, provided for comparisons and historical reasons
Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale   105.6 SD in Log Scale      3.011
   95% t UCL (Assumes normality)     54.5    95% H-Stat UCL   280.5
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APPENDIX C 
Calculation of Volatilization Factors for Groundwater to Ambient Air in a Trench 

 

There are no well-established models available for estimating migration of volatiles from groundwater into 

an excavated trench. One approach is based on a combination of vadose zone modeling (to estimate the 

volatilization from groundwater into the excavation) and a box model (to estimate dispersion of the volatiles 

within the trench and the above-ground atmosphere); this approach has been adopted by the Virginia 

Department of Environmental Quality (VDEQ). The volatilization factors for groundwater to ambient air in a 

trench (VFtrench) were estimated for volatile constituents of interest (COI) in groundwater for the Former 

Dollar General property in Albion, Pennsylvania, using the VDEQ (2020) equations for groundwater 

present at depths less than or equal to 15 feet (e.g., groundwater that is considered shallow enough to 

become directly exposed to ambient air). Water level data collected from the site during the most recent 

sampling event conducted on April 21, 2020, indicates that the depth to water ranges from 2.66 feet below 

ground surface (bgs) in MW-3 to 7.84 feet bgs in MW-7. This groundwater could potentially be contacted by 

a worker engaging in subsurface excavation activities. Therefore, the VDEQ equation for groundwater 

present at depths less than or equal to 15 feet was used. 

 

The volatilization factor algorithm is presented as Equation 3-4 of the VDEQ guidance: 
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where: 

K = Overall mass transfer coefficient (cm/s) 
A = Area of the trench (m2) 
F = Fraction of the floor through which volatilization occurs (unitless) 
ACH = Air exchanges per hour (hr-1) 
V = Volume of trench (m3) 

 

 

For purposes of the risk assessment, it is assumed that an average depth for excavation activities would be 

6 feet (1.83 m). The trench length is assumed to be 10 feet (3.05 m) and the trench width is assumed to be 

10 feet (3.05 m), for a total area (A) of 9.3 m2. The input factors are presented in Table C-1. 

 

The number of air exchanges per hour (ACH) is dependent on the ratio of the trench width to trench depth. 

Consistent with the approach presented by VDEQ (2020), if the width-to-depth ratio is less than or equal to 

1, a circulation cell will be created within the trench that limits the degree of gas exchange with the 
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atmosphere, and an ACH of 2/hour is recommended.  When the width-to-depth ratio is greater than 1, air 

exchange between the trench and above-ground atmosphere is not restricted, and an ACH of 360/hour is 

recommended. For this assessment, the width-to-depth ratio of the trench (3.05 m/1.83 m) is 1.66; therefore 

the ACH is set to 360/hour (see Table C-1). 

 

The fraction of the floor through which constituents can volatilize (F) is conservatively set to 1 (100%). The 

final factor of the VFtrench algorithm is the overall mass transfer coefficient (K), which is a constituent-

specific value that is calculated using the following equation: 
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where: 

KL  = Liquid-phase mass transfer coefficient (cm/s) 
R = Ideal gas constant (atm-m3/mol-K) 
T = Average system absolute temperature (K) 
H = Henry’s Law Constant (atm-m3/mol) 
KG  = Gas-phase mass transfer coefficient (cm/s) 

 

KL and KG are constituent specific factors calculated using the following equations: 
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where: 

MWO2  = Molecular weight of oxygen = 32 g/mol 
MWH2O  = Molecular weight of water = 18 g/mol 
MWi  = Molecular weight of constituent i (g/mol) 
KL,O2  = Liquid-phase mass transfer coefficient of oxygen at 25°C = 0.002 cm/s 
KG,H2O  = Gas-phase mass transfer coefficient of water vapor at 25°C = 0.833 cm/s 

 

The constituent-specific factors for MW and H, which are used in the equations above, are presented in 

Table C-2 and were obtained from USEPA (2019). An average system absolute temperature (T) of 287.15o 

K was converted from 14°C, the average system temperature for the northwestern region of Pennsylvania 

(PADEP, 2019). Resulting calculated values for KL, KG and K are also presented in Table C-2. The final 

calculated VFtrench values for COI in groundwater are presented in Table C-2. 
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Symbol Parameter and Units Value Source
T Average System Absolute Temperature (K) 287 Converted from 14°C, the average value for northwestern Pennsylvania

Ltrench Trench Length (m) 3.05 Site-specific assumption.

Wtrench Trench Width (m) 3.05 Site-specific assumption.

Dtrench Trench Depth (m) 1.83 Site-specific assumption (average excavation depth).

A Area of Trench (m2) 9.3 Calculated as Ltrench x Wtrench

V Volume of Trench (m3) 17.01 Calculated as Ltrench x Wtrench x Dtrench

F Fraction of Floor through which Constituent can Enter 1 Conservative model default value

ACH Air Exchanges per Hour (hr-1) 360 Model default value; dependent on ratio of Wtrench : Dtrench

TABLE C-1
SITE-SPECIFIC AND SYSTEM PARAMETERS USED TO CALCULATE VFtrench

Former Dollar General Property - Albion, Pennsylvania
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Molecular Weight
Henry's Law 

Constant
Gas Phase Mass 

Transfer Coefficient
Liquid Phase Mass 
Transfer Coefficient

Overall Mass 
Transfer 

Coefficient

Water to Trench 
Air Volatilization 

Factor
MW H KG KL K VFtrench

Constituent of Interest (g/mol) (atm-m3/mol) (cm/sec) (cm/sec) (cm/sec) (L/m3)

Volatile Organics
1,2,4-Trimethylbenzene 120 6.16E-03 4.25E-01 9.94E-04 9.86E-04 5.39E-02
1,2-Dibromoethane 188 7.43E-04 3.66E-01 7.95E-04 7.44E-04 4.07E-02
1,2-Dichloroethane 99 9.79E-04 4.53E-01 1.10E-03 1.04E-03 5.66E-02
1,3,5-Trimethylbenzene 120 7.71E-03 4.25E-01 9.94E-04 9.87E-04 5.40E-02
Benzene 78 5.55E-03 4.91E-01 1.23E-03 1.22E-03 6.67E-02
Ethylbenzene 106 7.88E-03 4.43E-01 1.06E-03 1.05E-03 5.74E-02
Isopropylbenzene 120 1.16E+00 4.25E-01 9.94E-04 9.94E-04 5.44E-02
Methyl tert-butyl ether 88 5.87E-04 4.72E-01 1.16E-03 1.06E-03 5.78E-02
Naphthalene 128 4.83E-04 4.16E-01 9.63E-04 8.65E-04 4.73E-02
Xylenes (total) 106 6.63E-03 4.43E-01 1.06E-03 1.05E-03 5.74E-02

Notes:
  Constituent-specific values for MW and H were obtained from the PADEP Chemical Properties Database and/or the USEPA RSL Table (November 2019).

TABLE C-2
CONSTITUENT-SPECIFIC FACTORS AND CALCULATED VALUES FOR VFtrench

Former Dollar General Property - Albion, Pennsylvania
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Soil Ingestion
CF Conversion Factor 1.00E-06 kg/mg
IRs Ingestion Rate - Soil 50 mg/day
EF Exposure Frequency 180 days/yr
ED Exposure Duration 25 years
BW Body Weight 80 kg
ATc Averaging Time (Cancer) 25550 days
ATn Averaging Time (Non-cancer) 9125 days

Dermal Contact with Soil
CF Conversion Factor 1.00E-06 kg/mg
AF Soil to Skin Adherence Factor 0.12 mg/cm2

SA Skin Surface Area Available 3527 cm2

EF Exposure Frequency 180 days/yr
ED Exposure Duration 25 years
BW Body Weight 80 kg
ATc Averaging Time (Cancer) 25550 days
ATn Averaging Time (Non-cancer) 9125 days

Inhalation of Particulates or Volatiles from Soil
EF Exposure Frequency 180 days/yr
ED Exposure Duration 25 years
ET Exposure Time 8 hours/day
ATc Averaging Time (Cancer) 613200 hours
ATn Averaging Time (Non-cancer) 219000 hours

APPENDIX D
Table 1-A: Intake Factors for the Future Outdoor Worker: 
Former Dollar General Property - Albion, Pennsylvania
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 EPC Soil
EPC Air

Particulate VF
EPC Air VOC

(Soil) Oral AF Dermal AF Frac Abs RfDo - C RfC - C RfDd - C CSFo IUR CSFd
Constituent (mg/kg) (mg/m3) (m3/kg) (mg/m3) (unitless) (unitless) (unitless) (mg/kg-day) (mg/m3) (mg/kg-day) (mg/kg-day)-1 (mg/m3)-1 (mg/kg-day)-1

Volatile Organics
1,2,4-Trimethylbenzene 124 1.24E-08 7.91E+03 1.56E-02 1 1 1.00E-02 6.00E-02 1.00E-02 NA NA NA
1,2-Dibromoethane * 2.08 2.08E-10 8.64E+03 2.41E-04 1 1 9.00E-03 9.00E-03 9.00E-03 2.00E+00 6.00E-01 2.00E+00
1,2-Dichloroethane * 2.08 2.08E-10 4.57E+03 4.55E-04 1 1 6.00E-03 7.00E-03 6.00E-03 9.10E-02 2.60E-02 9.10E-02
1,3,5-Trimethylbenzene 62.6 6.26E-09 6.61E+03 9.48E-03 1 1 1.00E-02 6.00E-02 1.00E-02 NA NA NA
Benzene 2.36 2.36E-10 3.54E+03 6.67E-04 1 1 4.00E-03 3.00E-02 4.00E-03 5.50E-02 7.80E-03 5.50E-02
Ethylbenzene 21.0 2.10E-09 5.67E+03 3.70E-03 1 1 1.00E-01 1.00E+00 1.00E-01 1.10E-02 2.50E-03 1.10E-02
Naphthalene 10.3 1.03E-09 4.63E+04 2.22E-04 1 0.13 1 2.00E-02 3.00E-03 2.00E-02 1.20E-01 3.40E-02 1.20E-01
Xylenes (Total) 220 2.20E-08 5.74E+03 3.83E-02 1 1 2.00E-01 1.00E-01 2.00E-01 NA NA NA

Notes:
  * Non-detect constituent that was retained as a COI because the detection limit(s) exceed the screening value.

APPENDIX D
Table 1-B: Constituent-Specific Factors - Former Dollar General Property - Albion, Pennsylvania

Appx D-1 Outdoor Worker_5-11-2020.xls 5/13/2020



APPENDIX D
Table 1-C: Hazard Indices and Theoretical Excess Lifetime Cancer Risks

Incidental Ingestion of Soil - Future Outdoor Worker

Soil EPC Oral AF Intake (ADD) RfDo Hazard Intake (LADD) CSFo Potential
Constituent (mg/kg) (unitless) (mg/kg-d) (mg/kg-d) Quotient (mg/kg-d) (mg/kg-d)-1 Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 124 1 3.81E-05 1.00E-02 3.81E-03 1.36E-05 NA NA
1,2-Dibromoethane * 2.08 1 6.41E-07 9.00E-03 7.12E-05 2.29E-07 2.00E+00 4.58E-07
1,2-Dichloroethane * 2.1 1 6.41E-07 6.00E-03 1.07E-04 2.29E-07 9.10E-02 2.08E-08
1,3,5-Trimethylbenzene 62.63 1 1.93E-05 1.00E-02 1.93E-03 6.89E-06 NA NA
Benzene 2.36 1 7.28E-07 4.00E-03 1.82E-04 2.60E-07 5.50E-02 1.43E-08
Ethylbenzene 21.0 1 6.47E-06 1.00E-01 6.47E-05 2.31E-06 1.10E-02 2.54E-08
Naphthalene 10.3 1 3.17E-06 2.00E-02 1.58E-04 1.13E-06 1.20E-01 1.36E-07
Xylenes (Total) 220 1 6.77E-05 2.00E-01 3.38E-04 2.42E-05 NA NA

Total Hazard 
Index 0.0067 Potential 

Cancer Risk 6.54E-07

Notes:
NA = Toxicity values are not available for this endpoint or exposure pathway.  
  * Non-detect constituent that was retained as a COI because the detection limit(s) exceed the screening value.
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APPENDIX D
Table 1-D: Hazard Indices and Theoretical Excess Lifetime Cancer Risks

Dermal Contact with Soil - Future Outdoor Worker

Soil EPC Dermal AF Intake (ADD) RfDd Hazard Intake (LADD) CSFd Potential
Constituent (mg/kg) (unitless) (mg/kg-d) (mg/kg-d) Quotient (mg/kg-d) (mg/kg-d)-1 Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 124 0 0.00E+00 1.00E-02 -- 0.00E+00 NA NA
1,2-Dibromoethane * 2.08 0 0.00E+00 9.00E-03 -- 0.00E+00 2.00E+00 --
1,2-Dichloroethane * 2.1 0 0.00E+00 6.00E-03 -- 0.00E+00 9.10E-02 --
1,3,5-Trimethylbenzene 62.63 0 0.00E+00 1.00E-02 -- 0.00E+00 NA NA
Benzene 2.36 0 0.00E+00 4.00E-03 -- 0.00E+00 5.50E-02 --
Ethylbenzene 21.0 0 0.00E+00 1.00E-01 -- 0.00E+00 1.10E-02 --
Naphthalene 10.3 0.13 3.49E-06 2.00E-02 1.74E-04 1.25E-06 1.20E-01 1.49E-07
Xylenes (Total) 220 0 0.00E+00 2.00E-01 -- 0.00E+00 NA NA

Total Hazard 
Index 0.00017 Potential 

Cancer Risk 1.49E-07

Notes:
-- = Constituent is not a COI for this medium or exposure pathway.  
NA = Toxicity values are not available for this endpoint or exposure pathway.  
  * Non-detect constituent that was retained as a COI because the detection limit(s) exceed the screening value.
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APPENDIX D
Table 1-E: Hazard Indices and Theoretical Excess Lifetime Cancer Risks

Inhalation of Particulates - Future Outdoor Worker

EPC Air Part EC RfC Hazard EC IUR Potential
Constituent (mg/m3) (mg/m3) (mg/m3) Quotient (mg/m3) (mg/m3)-1 Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 1.24E-08 2.03E-09 6.00E-02 3.39E-08 7.26E-10 NA NA
1,2-Dibromoethane * 2.08E-10 3.42E-11 9.00E-03 3.80E-09 1.22E-11 6.00E-01 7.33E-12
1,2-Dichloroethane * 2.08E-10 3.42E-11 7.00E-03 4.88E-09 1.22E-11 2.60E-02 3.17E-13
1,3,5-Trimethylbenzene 6.26E-09 1.03E-09 6.00E-02 1.72E-08 3.68E-10 NA NA
Benzene 2.36E-10 3.88E-11 3.00E-02 1.29E-09 1.39E-11 7.80E-03 1.08E-13
Ethylbenzene 2.10E-09 3.45E-10 1.00E+00 3.45E-10 1.23E-10 2.50E-03 3.08E-13
Naphthalene 1.03E-09 1.69E-10 3.00E-03 5.63E-08 6.04E-11 3.40E-02 2.05E-12
Xylenes (Total) 2.20E-08 3.61E-09 1.00E-01 3.61E-08 1.29E-09 NA NA

Total Hazard 
Index 1.54E-07 Potential 

Cancer Risk 1.01E-11

Notes:
NA = Toxicity values are not available for this endpoint or exposure pathway.  
  * Non-detect constituent that was retained as a COI because the detection limit(s) exceed the screening value.
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APPENDIX D
Table 1-F: Hazard Indices and Theoretical Excess Lifetime Cancer Risks

Inhalation of Volatiles from Soil - Future Outdoor Worker

EPC Air VOC 
(Soil) EC RfC Hazard EC IUR Potential

Constituent (mg/m3) (mg/m3) (mg/m3) Quotient (mg/m3) (mg/m3)-1 Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 1.56E-02 2.57E-03 6.00E-02 4.28E-02 9.18E-04 NA NA
1,2-Dibromoethane * 2.41E-04 3.96E-05 9.00E-03 4.40E-03 1.41E-05 6.00E-01 8.48E-06
1,2-Dichloroethane * 4.55E-04 7.48E-05 7.00E-03 1.07E-02 2.67E-05 2.60E-02 6.95E-07
1,3,5-Trimethylbenzene 9.48E-03 1.56E-03 6.00E-02 2.60E-02 5.56E-04 NA NA
Benzene 6.67E-04 1.10E-04 3.00E-02 3.66E-03 3.92E-05 7.80E-03 3.06E-07
Ethylbenzene 3.70E-03 6.08E-04 1.00E+00 6.08E-04 2.17E-04 2.50E-03 5.43E-07
Naphthalene 2.22E-04 3.65E-05 3.00E-03 1.22E-02 1.30E-05 3.40E-02 4.43E-07
Xylenes (Total) 3.83E-02 6.29E-03 1.00E-01 6.29E-02 2.25E-03 NA NA

Total Hazard 
Index 0.16 Potential 

Cancer Risk 1.05E-05

Notes:
NA = Toxicity values are not available for this endpoint or exposure pathway.  
  * Non-detect constituent that was retained as a COI because the detection limit(s) exceed the screening value.
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APPENDIX D
Table 1-G: Summary of Hazard Indices for the Future Outdoor Worker

Former Dollar General Property - Albion, Pennsylvania

Incidental Dermal Inhalation of Total
Ingestion Contact Inhalation of Volatiles Hazard

Constituent of Soil with Soil Particulates from Soil Index
Volatile Organics
1,2,4-Trimethylbenzene 3.81E-03 -- 3.39E-08 4.28E-02 0.047
1,2-Dibromoethane * 7.12E-05 -- 3.80E-09 4.40E-03 0.0045
1,2-Dichloroethane * 1.07E-04 -- 4.88E-09 1.07E-02 0.011
1,3,5-Trimethylbenzene 1.93E-03 -- 1.72E-08 2.60E-02 0.028
Benzene 1.82E-04 -- 1.29E-09 3.66E-03 0.0038
Ethylbenzene 6.47E-05 -- 3.45E-10 6.08E-04 0.00067
Naphthalene 1.58E-04 1.74E-04 5.63E-08 1.22E-02 0.012
Xylenes (Total) 3.38E-04 -- 3.61E-08 6.29E-02 0.063
Pathway Summary 0.0067 0.00017 1.54E-07 0.16 0.17

Total Developmental/Reproductive  HI =  0.0051
Total Endocrine System HI = 0.0045

Total Hepatic System HI = 0.0051
Total Immune System HI =  0.0038
Total Nervous System HI = 0.16

Total Respiratory System HI = 0.017
Total Urinary System HI = 0.011

Total Whole Body HI =  0.076
Notes:
-- = Constituent is not a COI for this medium or exposure pathway.  
  * Non-detect constituent that was retained as a COI because the detection limit(s) exceed the screening value.
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APPENDIX D
Table 1-H: Summary of Theoretical Excess Lifetime Cancer Risks for the Future Outdoor Worker

Former Dollar General Property - Albion, Pennsylvania

Incidental Dermal Inhalation of Theoretical
Ingestion Contact Inhalation of Volatiles Excess Lifetime

Constituent of Soil with Soil Particulates from Soil Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene NA NA NA NA NA
1,2-Dibromoethane * 4.58E-07 -- 7.33E-12 8.48E-06 8.94E-06
1,2-Dichloroethane * 2.08E-08 -- 3.17E-13 6.95E-07 7.16E-07
1,3,5-Trimethylbenzene NA NA NA NA NA
Benzene 1.43E-08 -- 1.08E-13 3.06E-07 3.20E-07
Ethylbenzene 2.54E-08 -- 3.08E-13 5.43E-07 5.68E-07
Naphthalene 1.36E-07 1.49E-07 2.05E-12 4.43E-07 7.28E-07
Xylenes (Total) NA NA NA NA NA
Pathway Summary 6.54E-07 1.49E-07 1.01E-11 1.05E-05 1.13E-05

Notes:
-- = Constituent is not a COI for this medium or exposure pathway.  
NA = Toxicity values are not available for this endpoint or exposure pathway.  
  * Non-detect constituent that was retained as a COI because the detection limit(s) exceed the screening value.
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Soil Ingestion
CF Conversion Factor 1.00E-06 kg/mg
IRs Ingestion Rate - Soil 330 mg/day
EF Exposure Frequency 60 days/yr
ED Exposure Duration 1 year
BW Body Weight 80 kg
ATc Averaging Time (Cancer) 25550 days
ATn Averaging Time (Non-cancer) 365 days

Dermal Contact with Soil
CF Conversion Factor 1.00E-06 kg/mg
AF Soil to Skin Adherence Factor 0.3 mg/cm2

SA Skin Surface Area Available 3,527 cm2

EF Exposure Frequency 60 days/yr
ED Exposure Duration 1 year
BW Body Weight 80 kg
ATc Averaging Time (Cancer) 25550 days
ATn Averaging Time (Non-cancer) 365 days

Inhalation of Particulates or Volatiles from Soil
EF Exposure Frequency 60 days/yr
ED Exposure Duration 1 year
ET Exposure Time 8 hours/day
ATc Averaging Time (Cancer) 613200 hours
ATn Averaging Time (Non-cancer) 8760 hours

APPENDIX D
Table 2-A: Intake Factors for the Current/Future Construction/Utility Worker : 

Former Dollar General Property - Albion, Pennsylvania
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APPENDIX D
Table 2-A: Intake Factors for the Current/Future Construction/Utility Worker : 

Former Dollar General Property - Albion, Pennsylvania

Incidental Ingestion of Water
IRw Ingestion Rate - Water 0.092 L/day
EF Exposure Frequency 60 days/yr
ED Exposure Duration 1 year
CF Conversion Factor 0.001 mg/µg
BW Body Weight 80 kg
ATc Averaging Time (Cancer) 25550 days
ATn Averaging Time (Non-cancer) 365 days

Dermal Contact with Water
EV Event Frequency 1 event/day
SA Skin Surface Area Available 3,527 cm2

EF Exposure Frequency 60 days/yr
ED Exposure Duration 1 year
BW Body Weight 80 kg
ATc Averaging Time (Cancer) 25550 days
ATn Averaging Time (Non-cancer) 365 days

Inhalation of Volatiles from Water
EF Exposure Frequency 60 days/yr
ED Exposure Duration 1 year
ET Exposure Time 2 hours/day
ATc Averaging Time (Cancer) 613200 hours
ATn Averaging Time (Non-cancer) 8760 hours
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 EPC Soil
EPC Air

Particulate VF
EPC Air 

VOC (Soil) EPC Water
EPC Air 

VOC (Water) Oral AF Dermal AF DAevent Frac Abs RfDo - SC RfC - SC RfDd - SC CSFo IUR CSFd
Constituent (mg/kg) (mg/m3) (m3/kg) (mg/m3) (µg/L) (mg/m3) (unitless) (unitless) (mg/cm2-day) (unitless) (mg/kg-day) (mg/m3) (mg/kg-day) (mg/kg-day)-1 (mg/m3)-1 (mg/kg-day)-1

Volatile Organics
1,2,4-Trimethylbenzene 124 1.24E-08 7.91E+03 1.56E-02 1440 7.76E-02 1 3.45E-04 1 4.00E-02 2.00E-01 4.00E-02 NA NA NA
1,2-Dibromoethane * 2.08 2.08E-10 8.64E+03 2.41E-04 50 2.03E-03 1 5.92E-07 1 9.00E-03 2.00E-03 9.00E-03 2.00E+00 6.00E-01 2.00E+00
1,2-Dichloroethane * 2.08 2.08E-10 4.57E+03 4.55E-04 50 2.83E-03 1 5.74E-07 1 2.00E-02 7.00E-02 2.00E-02 9.10E-02 2.60E-02 9.10E-02
1,3,5-Trimethylbenzene 62.6 6.26E-09 6.61E+03 9.48E-03 653 3.53E-02 1 1.15E-04 1 4.00E-02 2.00E-01 4.00E-02 NA NA NA
Benzene 2.36 2.36E-10 3.54E+03 6.67E-04 564 3.76E-02 1 2.11E-05 1 1.00E-02 8.00E-02 1.00E-02 5.50E-02 7.80E-03 5.50E-02
Ethylbenzene 21.0 2.10E-09 5.67E+03 3.70E-03 1970 1.13E-01 1 2.58E-04 1 5.00E-02 9.00E+00 5.00E-02 1.10E-02 2.50E-03 1.10E-02
Isopropylbenzene 90.4 4.92E-03 1 2.26E-05 1 4.00E-01 9.00E-02 4.00E-01 NA NA NA
Methyl tert-butyl ether * 50.0 2.89E-03 1 2.79E-07 1 3.00E-01 2.52E+00 3.00E-01 1.80E-03 2.60E-04 1.80E-03
Naphthalene 10.3 1.03E-09 4.63E+04 2.22E-04 472 2.23E-02 1 0.13 6.55E-05 1 6.00E-01 3.00E-03 6.00E-01 1.20E-01 3.40E-02 1.20E-01
Xylenes (total) 220 2.20E-08 5.74E+03 3.83E-02 2550 1.46E-01 1 3.39E-04 1 4.00E-01 4.00E-01 4.00E-01 NA NA NA

APPENDIX D
Table 2-B: Constituent-Specific Factors - Former Dollar General Property - Albion, Pennsylvania
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APPENDIX D
Table 2-C: Hazard Indices and Theoretical Excess Lifetime Cancer Risks
Incidental Ingestion of Soil - Current/Future Construction/Utility Worker 

Soil EPC Oral AF Intake (ADD) RfDo Hazard Intake (LADD) CSFo Potential
Constituent (mg/kg) (unitless) (mg/kg-d) (mg/kg-d) Quotient (mg/kg-d) (mg/kg-d)-1 Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 124 1 8.39E-05 4.00E-02 2.10E-03 1.20E-06 NA NA
1,2-Dibromoethane * 2.08 1 1.41E-06 9.00E-03 1.57E-04 2.01E-08 2.00E+00 4.03E-08
1,2-Dichloroethane * 2.08 1 1.41E-06 2.00E-02 7.05E-05 2.01E-08 9.10E-02 1.83E-09
1,3,5-Trimethylbenzene 62.63 1 4.25E-05 4.00E-02 1.06E-03 6.07E-07 NA NA
Benzene 2.36 1 1.60E-06 1.00E-02 1.60E-04 2.29E-08 5.50E-02 1.26E-09
Ethylbenzene 21.0 1 1.42E-05 5.00E-02 2.85E-04 2.03E-07 1.10E-02 2.24E-09
Isopropylbenzene 0 1 0.00E+00 4.00E-01 -- 0.00E+00 NA --
Methyl tert-butyl ether * 0 1 0.00E+00 3.00E-01 -- 0.00E+00 1.80E-03 --
Naphthalene 10.3 1 6.97E-06 6.00E-01 1.16E-05 9.96E-08 1.20E-01 1.19E-08
Xylenes (total) 220 1 1.49E-04 4.00E-01 3.72E-04 2.13E-06 NA NA

Total Hazard 
Index 0.0042 Potential 

Cancer Risk 5.76E-08

Notes:
-- = Constituent is not a COI for this medium or exposure pathway.  
NA = Toxicity values are not available for this endpoint or exposure pathway.  
  * Non-detect constituent that was retained as a COI because the detection limit(s) exceed the screening value.
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APPENDIX D
Table 2-D: Hazard Indices and Theoretical Excess Lifetime Cancer Risks
Dermal Contact with Soil - Current/Future Construction/Utility Worker 

Soil EPC Dermal AF Intake (ADD) RfDd Hazard Intake (LADD) CSFd Potential
Constituent (mg/kg) (unitless) (mg/kg-d) (mg/kg-d) Quotient (mg/kg-d) (mg/kg-d)-1 Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 124 0 0.00E+00 4.00E-02 -- 0.00E+00 NA NA
1,2-Dibromoethane * 2.08 0 0.00E+00 9.00E-03 -- 0.00E+00 2.00E+00 --
1,2-Dichloroethane * 2.1 0 0.00E+00 2.00E-02 -- 0.00E+00 9.10E-02 --
1,3,5-Trimethylbenzene 62.63 0 0.00E+00 4.00E-02 -- 0.00E+00 NA NA
Benzene 2.36 0 0.00E+00 1.00E-02 -- 0.00E+00 5.50E-02 --
Ethylbenzene 21.0 0 0.00E+00 5.00E-02 -- 0.00E+00 1.10E-02 --
Isopropylbenzene 0 0 0.00E+00 4.00E-01 -- 0.00E+00 NA --
Methyl tert-butyl ether * 0 0 0.00E+00 3.00E-01 -- 0.00E+00 1.80E-03 --
Naphthalene 10.3 0.13 2.91E-06 6.00E-01 4.84E-06 4.15E-08 1.20E-01 4.98E-09
Xylenes (total) 220 0 0.00E+00 4.00E-01 -- 0.00E+00 NA NA

Total Hazard 
Index 0.0000048 Potential 

Cancer Risk 4.98E-09

Notes:
-- = Constituent is not a COI for this medium or exposure pathway.  
NA = Toxicity values are not available for this endpoint or exposure pathway.  
  * Non-detect constituent that was retained as a COI because the detection limit(s) exceed the screening value.
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APPENDIX D
Table 2-E: Hazard Indices and Theoretical Excess Lifetime Cancer Risks
Inhalation of Particulates - Current/Future Construction/Utility Worker 

EPC Air Part EC RfC Hazard EC IUR Potential
Constituent (mg/m3) (mg/m3) (mg/m3) Quotient (mg/m3) (mg/m3)-1 Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 1.24E-08 6.78E-10 2.00E-01 3.39E-09 9.68E-12 NA NA
1,2-Dibromoethane * 2.08E-10 1.14E-11 2.00E-03 5.70E-09 1.63E-13 6.00E-01 9.77E-14
1,2-Dichloroethane * 2.08E-10 1.14E-11 7.00E-02 1.63E-10 1.63E-13 2.60E-02 4.23E-15
1,3,5-Trimethylbenzene 6.26E-09 3.43E-10 2.00E-01 1.72E-09 4.90E-12 NA NA
Benzene 2.36E-10 1.29E-11 8.00E-02 1.62E-10 1.85E-13 7.80E-03 1.44E-15
Ethylbenzene 2.10E-09 1.15E-10 9.00E+00 1.28E-11 1.64E-12 2.50E-03 4.11E-15
Isopropylbenzene 0.00E+00 0.00E+00 9.00E-02 -- 0.00E+00 NA --
Methyl tert-butyl ether * 0.00E+00 0.00E+00 2.52E+00 -- 0.00E+00 2.60E-04 --
Naphthalene 1.03E-09 5.63E-11 3.00E-03 1.88E-08 8.05E-13 3.40E-02 2.74E-14
Xylenes (total) 2.20E-08 1.20E-09 4.00E-01 3.01E-09 1.72E-11 NA NA

Total Hazard 
Index 3.29E-08 Potential 

Cancer Risk 1.35E-13

Notes:
-- = Constituent is not a COI for this medium or exposure pathway.  
NA = Toxicity values are not available for this endpoint or exposure pathway.  
  * Non-detect constituent that was retained as a COI because the detection limit(s) exceed the screening value.
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APPENDIX D
Table 2-F: Hazard Indices and Theoretical Excess Lifetime Cancer Risks

Inhalation of Volatiles - Current/Future Construction/Utility Worker 

EPC Air Part EC RfC Hazard EC IUR Potential
Constituent (mg/m3) (mg/m3) (mg/m3) Quotient (mg/m3) (mg/m3)-1 Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 1.56E-02 8.57E-04 2.00E-01 4.28E-03 1.22E-05 NA NA
1,2-Dibromoethane * 2.41E-04 1.32E-05 2.00E-03 6.60E-03 1.88E-07 6.00E-01 1.13E-07
1,2-Dichloroethane * 4.55E-04 2.49E-05 7.00E-02 3.56E-04 3.56E-07 2.60E-02 9.26E-09
1,3,5-Trimethylbenzene 9.48E-03 5.19E-04 2.00E-01 2.60E-03 7.42E-06 NA NA
Benzene 6.67E-04 3.66E-05 8.00E-02 4.57E-04 5.22E-07 7.80E-03 4.07E-09
Ethylbenzene 3.70E-03 2.03E-04 9.00E+00 2.25E-05 2.90E-06 2.50E-03 7.24E-09
Isopropylbenzene 0.00E+00 0.00E+00 9.00E-02 -- 0.00E+00 NA --
Methyl tert-butyl ether * 0.00E+00 0.00E+00 2.52E+00 -- 0.00E+00 2.60E-04 --
Naphthalene 2.22E-04 1.22E-05 3.00E-03 4.06E-03 1.74E-07 3.40E-02 5.91E-09
Xylenes (total) 3.83E-02 2.10E-03 4.00E-01 5.24E-03 2.99E-05 NA NA

Total Hazard 
Index 0.024 Potential 

Cancer Risk 1.40E-07

Notes:
-- = Constituent is not a COI for this medium or exposure pathway.  
NA = Toxicity values are not available for this endpoint or exposure pathway.  
  * Non-detect constituent that was retained as a COI because the detection limit(s) exceed the screening value.
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APPENDIX D
Table 2-G: Hazard Indices and Theoretical Excess Lifetime Cancer Risks

Incidental Ingestion of Groundwater - Current/Future Construction/Utility Worker 

Water EPC Intake (ADD) RfDo Hazard Intake (LADD) CSFo Potential
Constituent (µg/L) (mg/kg-d) (mg/kg-d) Quotient (mg/kg-d) (mg/kg-d)-1 Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 1440 2.72E-04 4.00E-02 6.81E-03 3.89E-06 NA NA
1,2-Dibromoethane * 50.0 9.45E-06 9.00E-03 1.05E-03 1.35E-07 2.00E+00 2.70E-07
1,2-Dichloroethane * 50 9.45E-06 2.00E-02 4.73E-04 1.35E-07 9.10E-02 1.23E-08
1,3,5-Trimethylbenzene 653 1.23E-04 4.00E-02 3.09E-03 1.76E-06 NA NA
Benzene 564 1.07E-04 1.00E-02 1.07E-02 1.52E-06 5.50E-02 8.38E-08
Ethylbenzene 1970 3.72E-04 5.00E-02 7.45E-03 5.32E-06 1.10E-02 5.85E-08
Isopropylbenzene 90.4 1.71E-05 4.00E-01 4.27E-05 2.44E-07 NA NA
Methyl tert-butyl ether * 50.0 9.45E-06 3.00E-01 3.15E-05 1.35E-07 1.80E-03 2.43E-10
Naphthalene 472 8.92E-05 6.00E-01 1.49E-04 1.27E-06 1.20E-01 1.53E-07
Xylenes (total) 2550 4.82E-04 4.00E-01 1.21E-03 6.89E-06 NA NA

Total Hazard 
Index 0.031 Potential 

Cancer Risk 5.78E-07

Notes:
NA = Toxicity values are not available for this endpoint or exposure pathway.  
  * Non-detect constituent that was retained as a COI because the detection limit(s) exceed the screening value.
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APPENDIX D
Table 2-H: Hazard Indices and Theoretical Excess Lifetime Cancer Risks

Dermal Contact with Groundwater - Current/Future Construction/Utility Worker 

DAevent Intake (ADD) RfDd Hazard Intake (LADD) CSFd Potential
Constituent (mg/cm2-day) (mg/kg-d) (mg/kg-d) Quotient (mg/kg-d) (mg/kg-d)-1 Risk
Volatile Organics
1,2,4-Trimethylbenzene 3.45E-04 2.50E-03 4.00E-02 6.24E-02 3.57E-05 NA NA
1,2-Dibromoethane * 5.92E-07 4.29E-06 9.00E-03 4.76E-04 6.12E-08 2.00E+00 1.22E-07
1,2-Dichloroethane * 5.74E-07 4.16E-06 2.00E-02 2.08E-04 5.94E-08 9.10E-02 5.41E-09
1,3,5-Trimethylbenzene 1.15E-04 8.30E-04 4.00E-02 2.07E-02 1.19E-05 NA NA
Benzene 2.11E-05 1.53E-04 1.00E-02 1.53E-02 2.18E-06 5.50E-02 1.20E-07
Ethylbenzene 2.58E-04 1.87E-03 5.00E-02 3.74E-02 2.67E-05 1.10E-02 2.94E-07
Isopropylbenzene 2.26E-05 1.64E-04 4.00E-01 4.10E-04 2.34E-06 NA NA
Methyl tert-butyl ether * 2.79E-07 2.02E-06 3.00E-01 6.74E-06 2.89E-08 1.80E-03 5.20E-11
Naphthalene 6.55E-05 4.75E-04 6.00E-01 7.91E-04 6.78E-06 1.20E-01 8.14E-07
Xylenes (total) 3.39E-04 2.45E-03 4.00E-01 6.13E-03 3.51E-05 NA NA

Total Hazard 
Index 0.14 Potential 

Cancer Risk 1.36E-06

Notes:
NA = Toxicity values are not available for this endpoint or exposure pathway.  
  * Non-detect constituent that was retained as a COI because the detection limit(s) exceed the screening value.
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APPENDIX D
Table 2-I: Hazard Indices and Theoretical Excess Lifetime Cancer Risks

Inhalation of Volatiles from Groundwater - Current/Future Construction/Utility Worker 

EPC Air VOC 
(Water) EC RfC Hazard EC IUR Potential

Constituent (mg/m3) (mg/m3) (mg/m3) Quotient (mg/m3) (mg/m3)-1 Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 7.76E-02 1.06E-03 2.00E-01 5.32E-03 1.52E-05 NA NA
1,2-Dibromoethane * 2.03E-03 2.79E-05 2.00E-03 1.39E-02 3.98E-07 6.00E-01 2.39E-07
1,2-Dichloroethane * 2.83E-03 3.88E-05 7.00E-02 5.54E-04 5.54E-07 2.60E-02 1.44E-08
1,3,5-Trimethylbenzene 3.53E-02 4.83E-04 2.00E-01 2.41E-03 6.90E-06 NA NA
Benzene 3.76E-02 5.16E-04 8.00E-02 6.45E-03 7.37E-06 7.80E-03 5.75E-08
Ethylbenzene 1.13E-01 1.55E-03 9.00E+00 1.72E-04 2.21E-05 2.50E-03 5.54E-08
Isopropylbenzene 4.92E-03 6.73E-05 9.00E-02 7.48E-04 9.62E-07 NA NA
Methyl tert-butyl ether * 2.89E-03 3.96E-05 2.52E+00 1.57E-05 5.66E-07 2.60E-04 1.47E-10
Naphthalene 2.23E-02 3.06E-04 3.00E-03 1.02E-01 4.37E-06 3.40E-02 1.49E-07
Xylenes (total) 1.46E-01 2.01E-03 4.00E-01 5.01E-03 2.87E-05 NA NA

Total Hazard 
Index 0.14 Potential 

Cancer Risk 5.15E-07

Notes:
NA = Toxicity values are not available for this endpoint or exposure pathway.  
  * Non-detect constituent that was retained as a COI because the detection limit(s) exceed the screening value.

Appx D-2 Construction Worker_5-11-2020.xls 5/13/2020



APPENDIX D
Table 2-J: Summary of Hazard Indices for the Current/Future Construction/Utility Worker 

Former Dollar General Property - Albion, Pennsylvania

Incidental Dermal Incidental Dermal Inhalation of Total
Ingestion Contact Inhalation of Inhalation of Ingestion of Contact with Volatiles Hazard

Constituent of Soil with Soil Particulates Volatiles Water Water from Water Index
Volatile Organics
1,2,4-Trimethylbenzene 2.10E-03 -- 3.39E-09 4.28E-03 6.81E-03 6.24E-02 5.32E-03 0.081
1,2-Dibromoethane * 1.57E-04 -- 5.70E-09 6.60E-03 1.05E-03 4.76E-04 1.39E-02 0.022
1,2-Dichloroethane * 7.05E-05 -- 1.63E-10 3.56E-04 4.73E-04 2.08E-04 5.54E-04 0.0017
1,3,5-Trimethylbenzene 1.06E-03 -- 1.72E-09 2.60E-03 3.09E-03 2.07E-02 2.41E-03 0.03
Benzene 1.60E-04 -- 1.62E-10 4.57E-04 1.07E-02 1.53E-02 6.45E-03 0.033
Ethylbenzene 2.85E-04 -- 1.28E-11 2.25E-05 7.45E-03 3.74E-02 1.72E-04 0.045
Isopropylbenzene -- -- -- -- 4.27E-05 4.10E-04 7.48E-04 0.0012
Methyl tert-butyl ether * -- -- -- -- 3.15E-05 6.74E-06 1.57E-05 0.000054
Naphthalene 1.16E-05 4.84E-06 1.88E-08 4.06E-03 1.49E-04 7.91E-04 1.02E-01 0.11
Xylenes (total) 3.72E-04 -- 3.01E-09 5.24E-03 1.21E-03 6.13E-03 5.01E-03 0.018
Pathway Summary 0.0042 0.0000048 3.29E-08 0.024 0.031 0.14 0.14 0.34

Total Developmental/Reproductive HI = 0.022
Total Endocrine System HI = 0.022

Total Hepatic System HI = 0.068
Total Immune System HI = 0.033

Total Nervous System HI =  0.22
Total Otic HI =  0.045

Total Respiratory System HI = 0.11
Total Urinary System HI =  0.0029

Total Whole Body System HI = 0.018

Notes:
-- = Constituent is not a COI for this medium or exposure pathway.  
  * Non-detect constituent that was retained as a COI because the detection limit(s) in soil and/or groundwater exceed the screening value.
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APPENDIX D
Table 2-K: Summary of Theoretical Excess Lifetime Cancer Risks for the Current/Future Construction/Utility Worker 

Former Dollar General Property - Albion, Pennsylvania

Incidental Dermal Incidental Dermal Inhalation of Theoretical
Ingestion Contact Inhalation of Inhalation of Ingestion of Contact with Volatiles Excess Lifetime

Constituent of Soil with Soil Particulates Volatiles Water Water from Water Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene NA NA NA NA NA NA NA NA
1,2-Dibromoethane * 4.03E-08 -- 9.77E-14 1.13E-07 2.70E-07 1.22E-07 2.39E-07 7.85E-07
1,2-Dichloroethane * 1.83E-09 -- 4.23E-15 9.26E-09 1.23E-08 5.41E-09 1.44E-08 4.32E-08
1,3,5-Trimethylbenzene NA NA NA NA NA NA NA NA
Benzene 1.26E-09 -- 1.44E-15 4.07E-09 8.38E-08 1.20E-07 5.75E-08 2.67E-07
Ethylbenzene 2.24E-09 -- 4.11E-15 7.24E-09 5.85E-08 2.94E-07 5.54E-08 4.17E-07
Isopropylbenzene -- -- -- -- NA NA NA NA
Methyl tert-butyl ether * -- -- -- -- 2.43E-10 5.20E-11 1.47E-10 4.42E-10
Naphthalene 1.19E-08 4.98E-09 2.74E-14 5.91E-09 1.53E-07 8.14E-07 1.49E-07 1.14E-06
Xylenes (total) NA NA NA NA NA NA NA NA
Pathway Summary 5.76E-08 4.98E-09 1.35E-13 1.40E-07 5.78E-07 1.36E-06 5.15E-07 2.65E-06

Notes:
-- = Constituent is not a COI for this medium or exposure pathway.  
NA = Toxicity values are not available for this endpoint or exposure pathway.  
  * Non-detect constituent that was retained as a COI because the detection limit(s) in soil and/or groundwater exceed the screening value.
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Pennsylvania Department of Conservation and Natural Resources Project Search ID: PNDI-708483
PNDI Receipt: project_receipt_former_dollar_general_sit_708483_FINAL_1.pdf

1. PROJECT INFORMATION

Project Name: Former Dollar General Site - Albion, PA
Date of Review: 4/21/2020 09:31:29 AM
Project Category: Hazardous Waste Clean-up, Site Remediation, and Reclamation, Other
Project Area: 0.72 acres 
County(s): Erie
Township/Municipality(s): ALBION
ZIP Code: 16401
Quadrangle Name(s): ALBION
Watersheds HUC 8: Chautauqua-Conneaut
Watersheds HUC 12: Temple Creek-East Branch Conneaut Creek
Decimal Degrees: 41.891286, -80.358761
Degrees Minutes Seconds: 41° 53' 28.6278" N, 80° 21' 31.5387" W

2. SEARCH RESULTS

Agency Results Response
PA Game Commission No Known Impact No Further Review Required
PA Department of Conservation and
Natural Resources

No Known Impact No Further Review Required

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
wetlands.
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Pennsylvania Department of Conservation and Natural Resources Project Search ID: PNDI-708483
PNDI Receipt: project_receipt_former_dollar_general_sit_708483_FINAL_1.pdf

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 more or fewer impacts than what is listed
on this PNDI receipt. The jursidictional agencies strongly advise against conducting surveys for the species
listed on the receipt prior to consultation with the agencies.

PA Game Commission
RESPONSE: 
No Impact is anticipated to threatened and endangered species and/or special concern species and resources.

PA Department of Conservation and Natural Resources
RESPONSE: 
No Impact is anticipated to threatened and endangered species and/or special concern species and resources.

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 et seq. is required. Because no take of
federally listed species is anticipated, none is authorized. This response does not reflect potential Fish and Wildlife
Service concerns under the Fish and Wildlife Coordination Act or other authorities.

4. DEP INFORMATION
The Pa Department of Environmental Protection (DEP) requires that a signed copy of this receipt, along with any
required documentation from jurisdictional agencies concerning resolution of potential impacts, be submitted with
applications for permits requiring PNDI review. Two review options are available to permit applicants for handling PNDI
coordination in conjunction with DEP’s permit review process involving either T&E Species or species of special
concern. Under sequential review, the permit applicant performs a PNDI screening and completes all coordination with
the appropriate jurisdictional agencies prior to submitting the permit application.  The applicant will include with its
application, both a PNDI receipt and/or a clearance letter from the jurisdictional agency if the PNDI Receipt shows a
Potential Impact to a species or the applicant chooses to obtain letters directly from the jurisdictional agencies. Under
concurrent review, DEP, where feasible, will allow technical review of the permit to occur concurrently with the T&E
species consultation with the jurisdictional agency.  The applicant must still supply a copy of the PNDI Receipt with its
permit application.  The PNDI Receipt should also be submitted to the appropriate agency according to directions on
the PNDI Receipt. The applicant and the jurisdictional agency will work together to resolve the potential impact(s). See
the DEP PNDI policy at https://conservationexplorer.dcnr.pa.gov/content/resources.
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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 reveal that a threatened and endangered
and/or special concern species and resources exist in your project area, contact the appropriate jurisdictional
agency/agencies immediately to identify and resolve any impacts.
 
For a list of species known to occur in the county where your project is located, please see the species lists by county
found on the PA Natural Heritage Program (PNHP) home page (www.naturalheritage.state.pa.us). Also note that the
PNDI Environmental Review Tool only contains information about species occurrences that have actually been
reported to the PNHP.

6. AGENCY CONTACT INFORMATION
PA Department of Conservation and Natural
Resources
Bureau of Forestry, Ecological Services Section
400 Market Street, PO Box 8552
Harrisburg, PA 17105-8552
Email: RA-HeritageReview@pa.gov
 

U.S. Fish and Wildlife Service
Pennsylvania Field Office
Endangered Species Section
110 Radnor Rd; Suite 101
State College, PA 16801
Email: IR1_ESPenn@fws.gov
NO Faxes Please

PA Fish and Boat Commission
Division of Environmental Services
595 E. Rolling Ridge Dr., Bellefonte, PA 16823
Email: RA-FBPACENOTIFY@pa.gov

PA Game Commission
Bureau of Wildlife Habitat Management
Division of Environmental Planning and Habitat
Protection
2001 Elmerton Avenue, Harrisburg, PA 17110-9797
Email: RA-PGC_PNDI@pa.gov
NO Faxes Please

7. PROJECT CONTACT INFORMATION
 
Name:______________________________________________________________
Company/Business Name:______________________________________________
Address:____________________________________________________________
City, State, Zip:_______________________________________________________
Phone:(_____)_________________________Fax:(______)___________________
Email:_____________________________________________________________

8. CERTIFICATION
I 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, I agree to re-do the online environmental review.
 
________________________________________________________        _______________________________
applicant/project proponent signature                                                                                date
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EXECUTIVE SUMMARY 

This health risk assessment report has been prepared by RBR Consulting, Inc. (RBR) for the Alker Tire 

(former D&L Tire) site located in Buckhannon, Upshur County, West Virginia (site). The approaches used 

in this risk assessment are based on guidance provided by the West Virginia Department of Environmental 

Protection (WVDEP) and supplemented with United States Environmental Protection Agency (USEPA) 

methodologies, as necessary.  

The site is a former gasoline service station and retail tire store located at 21 East Main Street at the corner 

of East Main Street and Spring Street in Buckhannon, West Virginia. The site had been formerly used for 

retail gasoline sales, vehicle maintenance, and as a tire store. The USTs and fuel dispenser islands have 

been removed from the site. The site is currently utilized by the city of Buckhannon for permit parking. 

Constituents associated with soil, groundwater, and soil vapor were evaluated and included in the 

assessment. Contaminants of concern (COC) were identified for each medium based on a comparison of 

the analytical data to risk-based comparison values from WVDEP and USEPA. Data validation was 

conducted for the data collected in 2018 and rejected data from soil samples SG-1 (12-13) and SG-3 (13-

13) were excluded from the risk assessment. For direct contact with soil, 1,2,4-trimethylbenzene, 1,3,5-

trimethylbenzene, benzene, naphthalene and xylenes (total) were identified as COC. For direct contact with 

groundwater, benzene, ethylbenzene, naphthalene, toluene, xylenes (total) and lead were identified as 

COC. 1,2,4-Trimethylbenzene, 1,3,5-trimethylbenzene, ethylbenzene, isopropylbenzene, n-heptane, n-

hexane, toluene and xylenes (total) were identified as COC for vapor intrusion from soil vapor to indoor air 

for the onsite scenario, based on detected concentrations. In addition, benzene and naphthalene were 

retained as COC for the vapor intrusion pathway for the onsite scenario because their laboratory detection 

limits exceeded the applicable screening values. For the offsite scenario, 1,2,4-trimethylbenzene, 1,3,5-

trimethylbenzene, benzene, ethylbenzene, n-heptane, n-hexane, toluene and xylenes (total) were identified 

as COC for vapor intrusion from soil vapor to indoor air, based on detected concentrations. In addition, 

naphthalene and isopropylbenzene were retained as COC for the vapor intrusion pathway for the offsite 

scenario because their laboratory detection limits exceeded the applicable screening values.  

Land use for the site and adjacent offsite area is and will remain commercial/industrial, and use restrictions 

will be implemented for the onsite area that will prohibit future residential use, as well as the use of 

groundwater as drinking water. Therefore, the receptors considered for quantitative evaluation include 

current/future outdoor workers, construction/excavation workers, and onsite and offsite indoor workers. 

Outdoor workers were evaluated for direct contact with surface soil via incidental ingestion, dermal contact, 

and inhalation of volatiles and particulates in ambient air. Construction/excavation workers were evaluated 

for direct contact with surface and subsurface soil via incidental ingestion, dermal contact and inhalation of 
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volatiles and particulates in ambient air, as well as direct contact with groundwater via incidental ingestion, 

dermal contact and inhalation of volatiles in trench air. Indoor workers were evaluated for inhalation of 

volatile constituents that could potentially migrate from the subsurface to indoor air of current or future 

onsite or offsite buildings.  

Representative concentrations of COC in each exposure medium were calculated based on analytical data, 

or estimated based on fate and transport models. The intake assumptions utilized for each receptor were 

based on WVDEP and/or USEPA default values. To estimate the toxic potency of the COC, USEPA values 

from the Integrated Risk Information System and other sources including WVDEP guidance, were 

employed. Exposure to lead was addressed using the USEPA Technical Review Workgroup Adult Lead 

Model. 

The results of the analyses indicate that the potential noncancer hazard indices (HIs) are below the WVDEP 

target benchmark of 1 and the potential cumulative cancer risks are below the WVDEP non-residential 

benchmark of 1 x 10-5 for the outdoor worker, the construction/excavation worker, and the indoor worker 

(both onsite and offsite), indicating that the potential for excess cancer risk or non-cancer hazard is 

negligible for these receptors. The results of the analysis for potential exposure to lead in groundwater 

indicate that calculated blood lead concentrations for the construction/excavation worker are below the 

blood lead reference value of 10 ug/dL, and also below the proposed lower value of 5 ug/dL. 

For the outdoor worker potentially exposed to COC in surface soil, the total HI is 0.000019 and the potential 

cancer risk is 8.1 x 10-10. For the construction/excavation worker potentially exposed to COC in surface and 

subsurface soil and groundwater, the total HI is 0.16, the potential cancer risk is 2.6 x 10-7 and the predicted 

fetal blood lead concentration is 1.45 ug/dL. For the onsite indoor worker potentially exposed to COC in 

indoor air (vapor intrusion from soil vapor), the total HI is 0.40 and the potential cancer risk is 5.6 x 10-6. For 

the offsite indoor worker potentially exposed to COC in indoor air (vapor intrusion from soil vapor), the total 

HI is 0.26 and the potential cancer risk is 4.4 x 10-6. 

The risk assessment indicates that the calculated non-cancer hazards and potential cancer risks are within 

acceptable benchmarks for the outdoor worker, the construction/excavation worker, and the indoor worker. 

It can be concluded that adverse effects are negligible for the site under current and future non-residential 

scenarios, considering restrictions on residential land use and the use of groundwater as drinking water. 

Adverse effects are also negligible for indoor workers in the adjacent offsite area.  
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1.0 INTRODUCTION 

This health risk assessment report has been prepared by RBR Consulting, Inc. (RBR) for the Alker Tire 

(former D&L Tire) site located in Buckhannon, Upshur County, West Virginia (site). The risk assessment 

consists of a quantitative analysis of the potential for adverse effects to human health or the environment 

that may be associated with constituents present at the site. 

1.1 PURPOSE OF THE RISK ASSESSMENT 

Risk assessment is defined as the scientific evaluation of potential adverse effects posed by a particular 

substance or mixture of substances. The purpose of this risk assessment is to provide quantitative 

analyses, in a conservative and health-protective manner, of the likelihood that adverse effects may be 

associated with potential exposures to contaminants in environmental media at the site. In providing health-

related information on potential human contact with site-associated constituents, this risk assessment is 

designed to provide a sound basis for risk management decisions. 

This risk assessment presents an analysis of the site and adjacent area under current and future non-

residential conditions. The risk assessment provides an understanding of the nature of constituent 

presence, the possible pathways of human exposure, and the degree to which such exposure may pose a 

potential for adverse effects. 

1.2 REGULATORY FRAMEWORK AND APPROACH 

This risk assessment was prepared according to the standards, terms, and conditions set forth under the 

West Virginia Voluntary Remediation and Redevelopment Rule (VRRR), Title 60 Code of State Regulations, 

Series 3, as established in the Voluntary Remediation and Redevelopment Act (VRRA) W.Va. Code Section 

22-22-1. The site is identified as LUST # 901-009 and WVID # 4905527. 

This risk assessment follows applicable guidance as presented in the VRRA Guidance Manual (WVDEP, 

2001) as well as United States Environmental Protection Agency (USEPA) risk assessment guidance 

(USEPA, 1989, 1991, 1992a, 2002a, 2002b, 2004a, 2004b, 2005, 2009, 2016a, 2017a, 2017b, 2018a). To 

the extent possible, the most recent improvements and refinements in the practice of risk assessment have 

been incorporated into this report. The scientific basis and validity of values used in this assessment are 

considered and discussed in the context of primary research literature in order to provide a frame of 

reference for the conclusions. The actual levels of human exposure and the potential risks associated with 

exposure to constituents at the site are likely to be significantly lower than the quantitative estimates 

described in this assessment, due to the conventional practice of using conservative assumptions in 

preparing risk assessments. 
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This risk assessment follows the guidelines published in the USEPA’s (1989) Risk Assessment Guidance 

for Superfund (RAGS) Part A, as well as the WVDEP’s (2001) Guidance Manual, which suggest that risk 

assessments should contain the following four major steps: 

� Identification of Contaminants of Concern (COC). An evaluation of site 

investigation data and identification of COC with regard to potential health effects; 

� Exposure Assessment.  Identification of the human receptors likely to be exposed to 

site-originated COC and the likely extent of their exposure under defined exposure 

scenarios; 

� Toxicity Assessment.  A description of the relationship between the magnitude of 

exposure (dose) and the probability of occurrence of adverse health effects (response) 

associated with the COC; and 

� Risk Characterization.  A description of the nature and magnitude of potential human 

health risks, comparison to state and federal benchmarks regarding health risks at 

hazardous waste sites, and a discussion of uncertainties in the analysis. 

1.3 RISK ASSESSMENT ORGANIZATION 

This chapter provided an introduction to the risk assessment for the site. The remaining chapters of this 

report are organized in the following manner: 

� Section 2 presents the site background and the procedures for identifying COC for the 

site. 

� Section 3 identifies likely human receptors for the site and presents the exposure 

factors that are used to estimate the extent of exposure for each receptor. 

� Section 4 describes the standard procedures for deriving toxicity values, presents the 

agency recommended toxicity values for the COC, and describes the approach and 

model for the evaluation of lead exposure.  

� Section 5 quantifies and summarizes the potential risks associated with exposure to 

the COC. 

� Section 6 describes the uncertainties associated with the calculated exposures and 

potential health risks. 
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� Section 7 presents the conclusions of the human health risk assessment. 

� Section 8 presents the references cited in the report. 
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2.0 SITE BACKGROUND AND IDENTIFICATION OF CONTAMINANTS OF CONCERN 

This section provides a summary of the site background and identifies the subgroup of constituents 

detected in environmental media at the site (contaminants of potential concern, or COPC) that will be 

evaluated quantitatively in the human health risk assessment. The basis for this identification process is 

presented in greater detail below, but basically, it allows the elimination in the initial step of the risk 

assessment of contaminants that will clearly pose a negligible contribution to overall site risk.  

This section presents the analytical data that were used in the risk assessment to identify COPC present 

at or released from the site. Then, by applying comparison values (as outlined in Section 2.6 of WVDEP’s 

(2001) Guidance Manual and most recently updated in June 2017), COC are identified for detailed 

quantitative evaluation. COC for human health risk assessment are defined as those constituents present 

at a site that will comprise the significant portion of the calculated noncancer hazard and theoretical excess 

lifetime cancer risk values. 

2.1 SITE BACKGROUND AND CHARACTERIZATION SUMMARY 

The site is a former gasoline service station and retail tire store located at 21 East Main Street at the corner 

of East Main Street and Spring Street in Buckhannon, West Virginia. The site is located in the downtown 

business district of Buckhannon, and is serviced by public utilities. The site had been formerly used for retail 

gasoline sales, vehicle maintenance and as a tire store. The underground storage tanks (USTs) and fuel 

dispenser islands have been removed from the site. The site is currently utilized by the city of Buckhannon 

for permit parking (EC, 2017). 

The immediately adjoining land-use is as follows:  

� The site is bounded to the north by Main Street. A series of office buildings are located 

across Main Street to the north.  

� A City of Buckhannon municipal parking lot adjoins the property to the west.  

� The site is bounded by an alley to the south; across the alley is the Post Office for the 

City of Buckhannon.  

� The site is bounded by Spring Street to the east followed by a series of office buildings 

across Spring Street. 

The site consists of a one-story brick structure surrounded by paved and gravel parking areas. The structure 

contains five service bays and an office area. A hydraulic lift is located in Bay 1 and floor drains are located 
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in four of the five service bays. A small concrete pad is located outside the south wall of the structure which 

may have been used for the storage of drums containing waste automotive fluids (Triad, 2006a, 2006b). 

During June and July 1999, Ryan Environmental performed environmental investigations at the site on 

behalf of George Kalafat of K&K Loans, and the results were documented in the Site Assessment Report 

dated July 1999. Initial site characterization activities were conducted by Triad Engineering, Inc. (Triad) in 

February 2006 to determine the nature and extent of residual petroleum hydrocarbon contamination present 

in surface and subsurface soil and groundwater at the site. Eleven borings (SB-1 through SB-11) were 

installed and three temporary piezometers (MW-2, MW-7 and RW-3) were installed to collect groundwater 

grab samples and to gauge the elevation of the groundwater potentiometric surface at the site.  

Based on the results of the initial site characterization activities, WVDEP requested that Triad further 

evaluate the vertical and lateral extent of residual petroleum hydrocarbons in environmental media. On 

August 7, 2006, Subsurface Inc. installed five additional soil borings and five subsurface soil samples were 

collected during installation. Four new temporary monitoring wells were installed offsite in borings SB-12, 

SB-13, SB-15 and SB-16 (designated MW-12, MW-13, MW-15, and MW-16). Temporary groundwater 

monitoring well MW-1 was removed and a recovery well (RECW-1) was installed at that location. MW-12 

was located offsite in the municipal parking lot approximately 40-feet to the northwest of the former UST 

pit. MW-13 was located in Spring Street approximately 100-feet to the north and hydraulically downgradient 

of the former UST pit and Dispenser Island #1. MW-15 was located along Main Street approximately 65-

feet to the north of the former UST pit and Dispenser Island #1. MW-16 was located in the public sidewalk, 

approximately 20-feet to the north and hydraulically downgradient of the former UST pit and Dispenser 

Island #1. 

In February 2017, EnviroCheck of Virginia, Inc. (EC) was retained by the WVDEP to conduct a one-time 

groundwater monitoring and sampling event at the site. On February 27 and 28, 2017, groundwater 

samples were collected from monitoring wells MW-2, MW-7, MW-12, MW-13, MW-15, MW-16 and recovery 

wells RW-1 and RW-3. The groundwater monitoring report (EC, 2017) for the site is dated March 17, 2017. 

Soil, groundwater and soil gas sampling was conducted most recently in April 2018 by Thrasher 

Engineering. 

As summarized in the environmental boring logs, site soils ranged from sandy silt to silty sand from the 

ground surface down to approximately 16 feet below ground surface (bgs). Groundwater in the area is not 

used as a source for domestic supply (the site is serviced by public utilities), and the future use of 

groundwater as drinking water will be prohibited by covenant. For the February 2017 monitoring event, 

groundwater was gauged at depths ranging from 6.1 feet bgs for MW-7, to 11.86 feet bgs for RW-1. 
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Groundwater at the site flows to the north towards the Buckhannon River. A potentiometric surface map is 

provided as Figure 3 of the Expanded Site Characterization Report (Triad, 2006b). 

2.2 SAMPLES INCLUDED IN THE RISK ASSESSMENT 

This risk assessment incorporates data for soil samples collected in February, April, and August 2006, and 

most recently in April 2018. Groundwater analytical data used in the risk assessment consist of a total of 

14 samples collected in February 2017 and April 2018 from three onsite monitoring wells, two onsite 

recovery wells, and four offsite monitoring wells. It should be noted that groundwater monitoring was 

conducted periodically at the site beginning in 2006, however, the analytical data utilized in this assessment 

(2017 and 2018) are most representative of current site conditions. The assessment also incorporates five 

soil vapor samples (SG-1 through SG-5) (plus one duplicate soil gas sample) collected on April 6, 2018. A 

detailed discussion of the samples and analytical data from each medium are provided below.  

2.2.1 Soil Samples 

The complete list of soil samples included in the risk assessment is presented in Table 2-1. The available 

analytical data consist of a total of 37 soil samples (plus 1 duplicate sample) collected in February, April, 

and August 2006 and most recently in April 2018. Figure 1 depicts the locations for samples collected in 

2006; Figure 3 depicts the locations for soil sampling conducted in 2018.  

Surface soils are classified as soil from depths of 0 to 2 feet bgs. Samples from depths greater than two 

feet are considered to be subsurface soils; for this site, subsurface soil samples were collected from depths 

ranging from 2 to 16 feet bgs. A total of 16 surface soil samples and 16 subsurface soil samples (plus one 

duplicate sample) were collected from the onsite area. Five additional subsurface soil samples were 

collected from the adjacent offsite areas. 

Soil samples collected in 2006 were analyzed for volatile organic compounds (VOCs), polycyclic aromatic 

hydrocarbons (PAHs), total petroleum hydrocarbons (TPHs), glycols and metals. The 2018 samples were 

analyzed for VOCs, semi-volatile organic compounds (SVOCs) and metals. 

The soil samples submitted to the laboratory were analyzed using the following analytical methods. VOCs 

were analyzed using USEPA Method SW8260B and, in addition, samples collected in August 2006 were 

analyzed for benzene, toluene, ethylbenzene, and xylenes (collectively known as BTEX) and methyl tert-

butyl ether using USEPA Method 8021B. PAHs were analyzed using USEPA Method 8270D. Glycols were 

analyzed using USEPA Method 8015. Metals (with the exception of mercury) were analyzed using USEPA 

Method 6010B and mercury was analyzed using USEPA Method 7471A. TPHs were analyzed using 

USEPA Method SW8015B. 
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The complete analytical data for constituents in soil are provided in Appendix A, Table A-1. Soil boring logs 

are provided in Appendix 2 of the Site Characterization Report (Triad, 2006a). 

2.2.2 Groundwater Samples 

The complete list of groundwater samples included in the risk assessment is presented in Table 2-2. Figures 

2 and 3 depict the locations of the monitoring and recovery wells. The available groundwater data consist 

of 14 groundwater samples collected in February 2017 and April 2018 from three onsite monitoring wells, 

two onsite recovery wells, and four offsite monitoring wells.   

The 2017 round of groundwater sampling includes samples analyzed for BTEX, methyl tert-butyl ether, tert-

butyl alcohol, and PAHs.  The samples collected in 2018 were analyzed for the full suite of VOCs, selected 

metals and glycols. 

Groundwater samples were analyzed for VOCs using USEPA Method 8260B, PAHs were analyzed using 

USEPA Method 8270D. TPHs using USEPA Method 8015B and glycols using USEPA Method 8015.  The 

complete analytical data for constituents in groundwater are provided in Appendix A, Table A-2. 

2.2.3 Soil Vapor Samples 

Five soil vapor samples (plus one duplicate sample) were collected on April 6, 2018. The complete list of 

soil vapor samples included in the risk assessment is presented in Table 2-3. Vapor point sampling 

locations are depicted on Figure 3. Sample SG-1 was collected onsite, samples SG-2 and SG-3 were 

collected near the sidewalk immediately north of the site, and samples SG-4 and SG-5 were collected 

across East Main Street to the north of the site. 

Soil vapor samples were analyzed for VOCs using USEPA Method TO-15. The complete analytical data 

for constituents in soil vapor are provided in Appendix A, Table A-3. 

2.3 DATA USABILITY 

USEPA (1992b) provides guidance for data usability in risk assessments.  Data usability is the process of 

assuring or determining that the quality of the data generated meets the intended use. The analytical data 

collected from the site were evaluated with respect to data usability prior to inclusion in this risk assessment. 

The following data quality issues are addressed in this section: (1) detection limits, (2) qualified data, and 

(3) quality control samples. 

Selecting the analytical method for optimal detection limits is critical to the data usability in risk 

assessments. If detection limits are consistently greater than risk-based comparison values, this affects the 
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confidence of the results of the risk assessment. There is a possibility that constituents are present at levels 

between the risk-based concentration and the detection limit. Therefore, as part of this risk assessment, 

the detection limits for constituents are compared to the risk-based concentrations (see Section 2.4). 

Qualified data must be appropriately used in risk assessments. All validated, qualified data were considered 

usable for this assessment with the exception of unusable or rejected (“R” qualified) samples. The soil and 

groundwater data collected in 2018 were validated by Environmental Data Validation Inc. and the results 

are outlined in a report dated October 2, 2018. Based on the data validation, results for the following 

constituents in soil samples SG-1 (12-13) and SG-3 (13-13) (plus its duplicate sample) were “R” qualified 

due to severe quality control issues: benzyl alcohol, bis(2-chloroethyl)ether, 2-chlorophenol, 1,2-

dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, hexachloroethane, 2-methylphenol, n-

nitroso-di-n-propylamine, phenol, bis(2-chloroethoxy)methane, 4-chloro-3-methylphenol, 4-chloroaniline, 

2,4-dichlorophenol, 2,4-dimethylphenol, hexachlorobutadiene, isophorone, nitrobenzene, and 2-

nitrophenol. These data were excluded from the quantitative assessment. No groundwater data were “R” 

qualified. The soil vapor data were validated by EDV/EOPHC Inc. and the results were presented in a report 

dated October 11, 2018. No soil vapor data were “R” qualified. The laboratory data validation reports are 

included in Appendix A. 

In addition to the “R” qualified samples as noted above, the following qualifiers were included in the 

analytical results for soil, groundwater and/or soil vapor (refer to Appendix A): 

� J (Soil and Groundwater Data) – The analyte concentration is reported, and is less 

than the practical quantitation limit (PQL) and greater than or equal to the method 

detection limit (MDL). The result reported is an estimate. 

� J (Soil Vapor Data) - The analyte concentration exceeded the calibration range. The 

reported result is estimated. 

� 1c - A matrix spike/matrix spike duplicate was not performed for this batch due to 

insufficient sample volume. 

� CH - The continuing calibration for this compound is outside of Pace Analytical 

acceptance limits. The results may be biased high. 

Quality control samples (such as method blanks, trip blanks, and matrix spike samples) are generally not 

used in the risk assessment, with the exception of field duplicate samples. If a duplicate was collected for 

a particular sample, a single concentration was used to represent the sample pair as follows: (1) if both 

results are detected, the mean of the two values is used to represent that sample; (2) if both results are 
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non-detect, the higher detection limit is used to conservatively represent that sample; and (3) if one result 

is detected and the other is non-detect, the detected value is used to conservatively represent that sample.  

2.4 IDENTIFICATION OF CONTAMINANTS OF CONCERN 

An important step in the risk assessment is to identify the COC at the site.  Although several constituents 

have been detected in soil, groundwater and soil vapor associated with the site, these constituents may not 

pose a concern by customary risk assessment standards and may be eliminated from further consideration 

in this preliminary step. The constituents that cannot be eliminated by screening are identified as COC and 

are carried through to the site-specific, quantitative risk assessment. 

It is important to recognize that the selection of a constituent as a COC does not necessarily indicate that 

it poses a significant health risk. The selection of a COC only indicates that there is a need to evaluate it 

quantitatively in the risk assessment to determine if that COC may be associated with potential health risks. 

2.4.1 Contaminants of Concern in Soil 

For soil, the process to identify COC consists of a comparison of the maximum concentration of each 

detected COPC with applicable health-based screening values. WVDEP (2017) provides de minimis 

screening values that may be used for comparison purposes. There are three sets of de minimis screening 

values available for soil: Residential Soil (direct contact), Industrial Soil (direct contact) and Migration to 

Groundwater (leach-based). For this assessment, the Industrial Soil de minimis values were selected as 

the applicable comparison values for soil. The de minimis screening values are derived from conservative 

generic risk estimates and, therefore, provide a useful mechanism to identify COPC that need not be 

considered further in a site-specific risk assessment.  

Not all constituents analyzed in soil from the site are listed in the WVDEP (2017) de minimis tables. An 

industrial soil de minimis value is not available for total chromium. For this assessment, a comparison value 

for total chromium has been calculated based on the assumption that hexavalent and trivalent chromium 

are present at a ratio of 1:6 (Cr IV to Cr III), consistent with the ratio presented by USEPA (2017a). The 

industrial soil de minimis values are 1,000,000 mg/kg for trivalent chromium and 130 mg/kg for hexavalent 

chromium.  Therefore, the de minimis value for total chromium is calculated to be: (1,000,000 x 6) + (130 x 

1) / 7 or 857,161 mg/kg. Although not regulatory values, for screening purposes, de minimis values for TPH 

were obtained from the Draft Supplemental Guidance on TPH (WVDEP, 2003).  

It should be noted that soil samples from 2018 were analyzed for xylenes (total), in addition to the isomers 

o-xylene and m&p-xylene. Samples collected originally in 2006 were analyzed for the two isomers only. In 

order to derive a complete data set for comparison (and to avoid double counting), the value for total 
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xylenes, if not measured directly, was calculated as follows: (1) if results for both isomers were detected, 

the sum of the two values was used to represent the xylenes (total) concentration for that sample; (2) if 

both results were non-detect, the higher detection limit was conservatively used to represent the xylenes 

(total) result; and (3) if one result was detected and the other was non-detect, the detected value was used 

to conservatively represent the xylenes (total) concentration for that sample. 

The maximum detected concentrations of COPC in soil are compared to the de minimis screening values. 

Constituents that are detected at concentrations above the applicable de minimis values are retained as 

COC. The results of the screening process for direct contact with soil are presented in Table 2-4. For each 

COPC, this table presents the frequency of detection, the minimum and maximum detected concentrations, 

the sample with the maximum detected concentration, the minimum and maximum detection limits, and the 

industrial soil de minimis screening value. The data set utilized for direct contact screening consists of all 

available soil samples (e.g., surface and subsurface samples collected onsite and from the adjacent offsite 

locations). 

As indicated in Table 2-4, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene, naphthalene and 

xylenes (total) were detected above the applicable de minimis values and are identified as COC for direct 

contact with soil. Although TPH-GRO was detected above the applicable screening value, it is not retained 

for further quantitative evaluation. Rather, its potential presence is evaluated through the individually 

analyzed BTEX and PAH constituents. 

Table 2-4 also indicates (by a value in bold font) that several VOCs have laboratory detection limits which 

exceeded the direct contact screening values. However, these constituents were not detected in any of the 

soil or groundwater samples, and their potential presence is considered unlikely. Therefore, the detection 

limits for constituents analyzed in soil are not considered to be an issue with respect to data usability for 

the direct contact pathway.  

2.4.2 Contaminants of Concern for Direct Contact with Groundwater 

For groundwater, the process to identify COC consists of a comparison of the maximum concentration of 

each detected COPC with health-based screening values. De minimis screening values for groundwater 

are available from WVDEP (2017). A groundwater de minimis value is not available for total chromium. For 

this constituent, a groundwater value of 100 ug/L has been promulgated by West Virginia (WV 46 CFR 12). 

Therefore, the screening value for total chromium is based on the value of 100 ug/L. 

It should be noted that groundwater samples collected in 2018 were analyzed for xylenes (total), in addition 

to the isomers o-xylene and m&p-xylene. Groundwater samples collected in 2017 were analyzed for the 
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isomers only. In order to derive a complete data set for comparison, the values for xylenes (total) for the 

2017 data were calculated using the same approach described in Section 2.4.1. 

The maximum detected concentrations of COPC in groundwater are compared to the de minimis screening 

values. Constituents that are detected at concentrations above the applicable de minimis values are 

retained as COC. The results of the screening process for groundwater are presented in Table 2-5. For 

each COPC, this table presents the frequency of detection, the minimum and maximum detected 

concentrations, the sample with the maximum detected concentration, the minimum and maximum 

detection limits, and the groundwater de minimis screening value. Groundwater samples collected in 2017 

and 2018 from both onsite and offsite locations were used for the direct contact screening. 

As indicated in Table 2-5, the following constituents were detected above de minimis values and are 

identified as COC for direct contact with groundwater: benzene, ethylbenzene, naphthalene, toluene, 

xylenes (total) and lead.  

Table 2-5 also indicates (by a value in bold font) that several VOCs and SVOCs have laboratory detection 

limits which exceeded the direct contact screening values. Of these, benzene and naphthalene were 

already identified as COC and will be further evaluated in the quantitative assessment. The remaining VOCs 

which exhibited elevated detection limits were not detected in any of the soil or groundwater samples, and 

are excluded from further evaluation on the basis that there is no evidence that they are present. The 

SVOCs which exhibited elevated detection limits consist of six PAHs (benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, dibenz(a,h)anthracene and indeno(1,2,3-

cd)pyrene). None of these constituents were detected in groundwater, and although detected in soil, they 

were eliminated as COC for direct contact with soil because the detections were below de minimis values. 

Furthermore, the groundwater detection limits are consistent with practical quantitation limits for SVOCs 

(i.e., they are not unusually high). Therefore, the detection limits for constituents analyzed in groundwater 

are not considered to be an issue with respect to data usability for the direct contact pathway and no 

additional COC are retained for quantitative evaluation.  

2.4.3 Contaminants for Vapor Intrusion to Indoor Air 

In some cases, screening requirements in addition to those recommended by WVDEP are necessary to 

evaluate the potential for unacceptable risk as a result of vapor intrusion of constituents from the subsurface 

into indoor structures. The vapor intrusion pathway is evaluated for a current or future non-residential 

scenario. In order to evaluate the vapor intrusion pathway, screening levels were calculated using the 

USEPA (2018a) Vapor Intrusion Screening Level (VISL) Calculator.  
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The VISL calculator is a spreadsheet tool that (1) lists chemicals considered to be volatile and known to 

pose a potential cancer risk or noncancer hazard through the inhalation pathway; (2) provides generally 

recommended screening-level concentrations for groundwater, soil vapor (exterior to buildings and sub-

slab), and indoor air for default target risk levels and exposure scenarios; and (3) allows calculation of site-

specific screening levels based on user-defined target risk levels and exposure scenarios. The screening 

levels for soil gas are calculated from the target indoor air concentrations using empirically-based 

conservative “generic” attenuation factors that reflect generally reasonable worst-case conditions as 

described in the Technical Guide for Assessing and Mitigating the Vapor Intrusion Pathway from 

Subsurface Vapor Sources to Indoor Air (USEPA, 2015) which replaces USEPA’s (2002a) draft vapor 

intrusion guidance. The default, generic VISLs are based on default exposure parameters and factors that 

represent RME conditions for long-term/chronic exposures. For this evaluation, commercial VISLs for soil 

gas were calculated using a target HQ of 0.1, a target risk of 1 x 10-6, and a system temperature for West 

Virginia of 12.5 o C.   

It should be noted that all soil vapor samples were analyzed for the isomers o-xylene and m&p-xylene. In 

order to derive a complete data set for comparison consistent with other media, the value for xylenes (total) 

was calculated using the approach described in Section 2.4.1. 

To identify COC, samples SG-1, SG-2 and SG-3 were included in the screening for an onsite scenario. 

Samples SG-4 and SG-5 were used to identify COC for potential vapor intrusion offsite. The results of the 

screening process for vapor intrusion to indoor air for the onsite and offsite areas are presented in Tables 

2-6 and 2-7, respectively. For each constituent, these tables present the detection frequency, the minimum 

and maximum detected concentrations, the sample with the maximum detect, the minimum and maximum 

detection limits, and the VISL. The maximum detected concentration of each constituent in soil vapor is 

compared to the screening value.  

As indicated in Table 2-6, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, ethylbenzene, 

isopropylbenzene, n-heptane, n-hexane, toluene and xylenes (total) were detected in soil vapor at 

concentrations exceeding the applicable VISLs and are identified as COC for vapor intrusion to indoor air 

for the onsite scenario. Table 2-6 also indicated that several constituents have detection limits that exceed 

the applicable VISLs (as indicated by a value in bold font). The majority of these constituents, (with the 

exception of benzene, naphthalene, methylene chloride and tetrachloroethene) were not detected in any of 

the soil or groundwater samples, and are therefore excluded from further evaluation on the basis that there 

is no evidence that they are present. Methylene chloride and tetrachloroethene are also excluded because 

they were either non-detect or detected only once in soil and groundwater. Benzene and naphthalene were 

not detected in onsite soil gas, however, both these constituents were identified as COC for soil and 
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groundwater; therefore, these two constituents are conservatively retained as COC for the vapor intrusion 

pathway for the onsite scenario. 

As indicated in Table 2-7, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene, ethylbenzene, n-

heptane, n-hexane, toluene and xylenes (total) were detected in soil vapor at concentrations exceeding the 

applicable VISLs and are identified as COC for vapor intrusion to indoor air for the offsite scenario. Table 

2-7 also indicated that several constituents have detection limits that exceed the applicable VISLs (as 

indicated by a value in bold font). The majority of these constituents (with the exception of naphthalene, 

isopropylbenzene, methylene chloride and tetrachloroethene), were not detected in any of the soil or 

groundwater samples, and are therefore excluded from further evaluation on the basis that they are unlikely 

to be present. Methylene chloride and tetrachloroethene are also excluded because they were either non-

detect or detected only once in soil and groundwater. Naphthalene was identified as a COC in soil and 

groundwater; therefore, this constituent is conservatively retained as a COC for the vapor intrusion pathway 

for the offsite scenario. In addition, isopropylbenzene is retained as a COC for the offsite vapor intrusion 

scenario because it was identified as a COC in onsite soil gas. 

2.4.4 Summary of Contaminants of Concern 

Table 2-8 summarizes the COC for each medium that will be retained for further evaluation in the 

quantitative human health risk assessment. As presented in this table, the following COC have been 

identified: 

� For direct contact with soil, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene, 

naphthalene and xylenes (total) were identified as COC.  

� For direct contact with groundwater, benzene, ethylbenzene, naphthalene, toluene, 

xylenes (total) and lead were identified as COC. 

� 1,2,4-Trimethylbenzene, 1,3,5-trimethylbenzene, ethylbenzene, isopropylbenzene, n-

heptane, n-hexane, toluene and xylenes (total) were identified as COC for vapor 

intrusion from soil vapor to indoor air for the onsite scenario, based on detected 

concentrations. In addition, benzene and naphthalene were retained as COC for the 

vapor intrusion pathway because their laboratory detection limits exceeded the 

applicable screening values. For the offsite scenario 1,2,4-trimethylbenzene, 1,3,5-

trimethylbenzene, benzene, ethylbenzene, n-heptane, n-hexane, toluene and xylenes 

(total) were identified as COC for vapor intrusion from soil vapor to indoor air, based 

on detected concentrations. In addition, naphthalene and isopropylbenzene were 
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retained as COC for the vapor intrusion pathway for the offsite scenario because their 

laboratory detection limits exceeded the applicable screening values. 

In the following sections, potential exposure pathways are evaluated for completeness, and COC for 

complete pathways are retained for further evaluation in the quantitative human health risk assessment.  
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3.0 EXPOSURE ASSESSMENT 

Exposure assessment is the process of measuring or estimating the intensity, frequency, and duration of 

human exposure to a constituent in the environment. This section of the risk assessment discusses the 

mechanisms by which humans might come in contact with COC and the approximate magnitude, frequency, 

and duration of contact between potential human receptors and such constituents. The quantitative 

assessment of exposure, based on constituent concentrations and the degree of absorption of each 

constituent, provides the basis for estimating constituent uptake (dose) and associated health risks. The 

exposure assessment follows the recommendations for conducting an assessment according to USEPA 

risk assessment guidance (1989), the Guidelines for Exposure Assessment (USEPA, 1992a), and Section 

3.4.1.1 of the WVDEP (2001) Guidance Manual. 

3.1 PATHWAYS OF HUMAN EXPOSURE 

An exposure pathway describes the course that a constituent takes from its environmental source to a 

human receptor. As defined in USEPA (1992a) and WVDEP (2001), an exposure pathway includes the 

following elements: (1) a source or constituent release from a source, (2) an exposure medium, (3) a point 

of potential contact for the receptor with the exposure medium, and (4) an exposure route at the contact 

point (e.g., ingestion, dermal contact, or inhalation). An exposure pathway is considered complete when all 

of these elements are present. 

Once constituents are released into an environmental medium, they may migrate from one medium to 

another. Complete exposure pathways are those that involve receptor contact with an environmental 

medium that contains site-associated COC. The complete exposure pathways for the site are identified 

below. Only complete exposure pathways are evaluated quantitatively in the risk assessment. 

3.1.1 Potential Exposure Media and Routes of Exposure 

Soil - Direct Contact: 1,2,4-Trimethylbenzene, 1,3,5-trimethylbenzene, benzene, naphthalene and 

xylenes (total) have been identified as COC for direct contact with soil based on the approach undertaken in 

Section 2.4. For receptors with the potential to directly contact site soils, incidental ingestion of constituents in 

soil and dermal contact with constituents in soil are the standard exposure routes that are assessed. 

    
Soil-to-Air Volatile Emissions: Volatile constituents present in soil can be released to ambient air through 

volatilization. All the COC identified for direct contact with soil are considered to be volatile by USEPA 

(2017a). Therefore, inhalation of volatile constituents in ambient air is a complete exposure pathway for the 

site. In addition, volatile constituents in soil may be transported via soil gas to indoor air through vapor 
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intrusion. Receptors could be exposed to vapors in indoor air via inhalation. In this assessment, vapor 

intrusion to indoor air is evaluated using soil vapor data.  

Soil - Inhalation of Particulates: Constituent-containing soil particulates could be transported to ambient 

air by wind erosion or construction activities. Inhalation of particulate emissions in ambient air is considered 

to be a potentially complete exposure route for the site.   

Soil - Migration to Groundwater: Constituents in soil have the potential to migrate to groundwater. 

Because groundwater has been directly sampled at the site, the potential for constituents in soil to migrate 

to groundwater is evaluated as part of the groundwater direct contact pathway (see below). 

Groundwater – Direct Contact: COC for direct contact with groundwater have been identified based on 

the approach undertaken in Section 2.4. Groundwater is not used as a source for domestic supply (the site 

and surrounding area are serviced by public utilities), and future groundwater use restrictions will dictate 

that groundwater at the site shall not be used as drinking water. However, direct contact with shallow 

groundwater is possible if a construction worker involved in subsurface activities excavates to the water 

table. In this case, incidental ingestion and dermal contact would be potentially complete exposure 

pathways.   

Groundwater – Volatile Emissions: Volatile COC in groundwater may be transported to ambient air during 

construction/excavation activities that reach the water table. A construction worker at the site and adjacent 

area may be exposed to constituents originating from groundwater via inhalation of vapors in an excavation 

trench. In addition, volatile COC in groundwater may intrude into the indoor air of onsite buildings, and 

indoor receptors could be exposed to vapors via inhalation. In this assessment, vapor intrusion to indoor 

air is evaluated using soil vapor data. 

Soil Vapor – Vapor Intrusion: Volatile COC in subsurface media may intrude into the indoor air of current 

or future onsite or offsite buildings, and indoor receptors could be exposed to vapors via inhalation. In this 

assessment, vapor intrusion to indoor air is evaluated using soil vapor data to represent the source. 

3.1.2 Potential Receptors and Complete Exposure Pathways 

The potential human receptors at a site must be characterized in order to evaluate potential exposure 

pathways. Land use for the site and adjacent area is and will remain commercial/industrial, and use 

restrictions will be implemented for the site that will prohibit future residential use as well as the use of 

groundwater as drinking water. Therefore, potential receptors are identified based on the continued non-

residential use of the site. The following potential receptors were considered for current or future non-

residential land use conditions for the site and adjacent area: 
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� Outdoor Worker  

� Construction/Excavation Worker  

� Indoor Worker – Onsite and Offsite 

� Visitors or Trespassers  

 

The outdoor and indoor workers are typical full-time employees who would be present at the site on a daily 

basis. The outdoor worker is considered for direct contact exposure to surface soil (incidental ingestion, 

dermal contact and inhalation of particulate and volatile emissions in ambient air). The onsite and offsite 

indoor workers are potentially exposed to constituents volatilized from soil vapor to indoor air (of a current 

or future building) via the inhalation pathway.  

Because groundwater is not used as a potable water source onsite and the use of groundwater as drinking 

water will be prohibited in the future, direct contact with groundwater is an incomplete exposure pathway 

for site workers. It should be noted that BTEX constituents were detected in groundwater in MW-15, which 

is situated close to the building across the street from the site. These buildings are also serviced by public 

utilities, and therefore groundwater is not used as a source of drinking water. Soil gas samples were 

collected to the west and east of that well location and the vapor intrusion pathway is evaluated separately 

for the offsite area. 

A construction worker may be involved in a short-term construction or excavation project at the site or in the 

adjacent area. This receptor could potentially be directly exposed to constituents in surface and subsurface 

soil as well as shallow groundwater. Groundwater at the site and vicinity is present at a minimum depth of six 

feet bgs; therefore, a construction worker could potentially contact shallow groundwater during excavation 

activities. In this assessment, the construction/excavation worker is considered for direct exposure to soil via 

incidental ingestion, dermal contact, and inhalation of particulate and volatile emissions in ambient air. This 

receptor is also evaluated for direct exposure to groundwater via incidental ingestion, dermal contact, and 

inhalation of volatile constituents in trench air.   

In addition to the onsite worker receptors, visitors and trespassers may be present at the site. However, the 

magnitude of exposure of visitors or trespassers would be significantly less than workers, and exposure is 

considered to be negligible. Therefore, only the worker receptors are retained for quantitative risk 

evaluation.  

Figure 4 presents the conceptual site model, which identifies the human receptors and potential exposure 

pathways, and whether each pathway is complete. Exposures resulting from all complete pathways are 

quantitatively evaluated in this assessment. 
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3.2 QUANTIFICATION AND EXPOSURE POINT CONCENTRATIONS 

Potential exposure to constituents in the environment is directly proportional to the concentrations of 

constituents in environmental media and characteristics of exposure (e.g., frequency and duration). The 

concentrations at exposure points generally are referred to as exposure point concentrations (EPCs). The 

analytical results for samples from a given medium were combined to derive a single EPC for each 

constituent that conservatively represents the level of that constituent to which potential receptors may be 

exposed.  

For constituents in soil, groundwater and soil vapor (used as source concentrations for vapor intrusion to 

indoor air), EPCs were statistically calculated from sampling data. EPCs for volatile emissions from 

groundwater to ambient air were estimated using the Virginia Department of Environmental Quality (VDEQ, 

2018) equations for groundwater present at depths less than or equal to 15 feet. EPCs for volatile emissions 

from soil vapor to indoor air were estimated using methodologies outlined in the User’s Guide for Evaluating 

Subsurface Vapor Intrusion into Buildings (USEPA, 2004a). 

3.2.1 Exposure Point Concentrations Based on Measured Data 

EPCs generally are estimated using measured concentrations in environmental media, or estimated based 

on fate and transport models. Depending on the distribution of the data, the proportion of the samples 

reported as non-detect, and the total number of samples, there are several statistical parameters that may 

be used to estimate EPCs. USEPA supplemental risk assessment guidance (USEPA, 1992c) stipulates 

that EPC estimates should be based on the 95% upper confidence limit (95% UCL) of the arithmetic mean 

to estimate a Reasonable Maximum Exposure (RME) scenario. RME conditions are defined by USEPA as 

the "highest exposure that is reasonably expected to occur at the site."  The 95% UCL is used to evaluate 

all COC, with some exceptions, as noted below. 

In this assessment, the USEPA (2016a) software package, ProUCL Version 5.1.00, is used to calculate 

statistics. This program allows for statistical calculations on data sets with or without non-detect results. For 

data sets without non-detect results, statistics are simply calculated on the full data set. For data sets with 

both detected and non-detect results, regression on order statistics (ROS) are used to extrapolate non-

detect observations based on the distribution of the data set.   

The first step in the data evaluation process is to determine the best fit distribution of the data (USEPA, 

2016a). Untransformed data are tested first to determine if the distribution is normal at D = 0.05.  If they are 

normally distributed, the statistics for normal data are used. If the data are not normal, the data are log-

transformed and retested for lognormality at D = 0.05. USEPA (2016a) also provides methods to test for 

Goodness of Fit to the Gamma distribution, and indicates that the Gamma distribution is prioritized over the 
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lognormal distribution. A distribution which is neither normal, Gamma, nor lognormal is defined as a non-

parametric distribution. The ProUCL output files provide detailed information on statistics generated for 

each distribution type, and also identify the recommended UCL (“Suggested UCL to Use”). In cases where 

ProUCL presents more than one “Suggested UCL to Use”, the UCL that is calculated using the statistical 

test best suited to the identified distribution is selected.  

3.2.1.1  Exposure Point Concentrations for Constituents in Soil 

EPCs for COC in surface soil used to evaluate incidental exposure by the outdoor worker and surface and 

subsurface soil used to evaluate incidental exposure by the construction/excavation worker, are presented 

in Table 3-1. The final EPCs are identified as the lower of the UCL or the maximum detected concentration 

(duplicate samples were appropriately averaged as discussed in Section 2.3). Details of all statistical 

calculations are provided in Appendices B-1 and B-2, which contain the output sheets from ProUCL.    

It should be noted that the five subsurface soil samples collected in August 2006 were analyzed for VOCs 

as per USEPA Method SW8260B and in addition, for BTEX and MTBE as per USEPA Method SW8021B. 

Benzene and xylenes were identified as COC for the data sets analyzed by both methods. The EPCs for 

benzene and xylenes (total) which are used in the quantitative analysis incorporates the data sets analyzed 

as per USEPA Method SW8260B. The larger data set provides a better representation of soil EPCs across 

the site. Although the EPCs calculated for the smaller data set (5 samples) are higher, these values are 

skewed by the presence of one sample with a high concentration, while the remaining results are non-

detect or very low. It should also be noted that the maximum detected concentrations from both data sets 

are comparable. 

3.2.1.2 Exposure Point Concentrations for Constituents in Groundwater 

EPCs for COC in groundwater used to evaluate incidental exposure by the construction/excavation worker 

are presented in Table 3-2. The data set used for this evaluation incorporates data from monitoring wells 

RW-1 and MW-15 through MW-17. This approach was used because, consistent with USEPA (2014) 

guidance on calculating EPCs for groundwater, a constituent plume is defined by those wells from which 

samples contain concentrations of the COC exceeding screening values. The center of the plume is defined 

by those wells from which samples contain the highest concentrations of the COC. The plume area for this 

site is in the vicinity of the former dispenser islands and extending downgradient. Separate plumes may be 

defined for each COC. For constituents with no discernable plume (e.g., detections from a small number of 

wells and/or samples), the EPC is based on the maximum detected concentration. The approach used to 

identify representative wells for each COC is provided below.  
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x For BTEX, UCLs were calculated using the data from the four “center-of-plume wells” RW-1 and 

MW-15 through MW-17 using ProUCL Version 5.1.00. The statistical output is provided in Appendix 

B-3. The final EPCs are defined as the lower of the maximum detected concentration or the UCL. 

x For naphthalene, detected concentrations were reported in one sample from each of wells RW-1, 

MW-15 and MW-16. Due to the small number of samples, the EPC for naphthalene is represented 

by the maximum detected concentration. 

x For lead, detected concentrations were reported in one sample from each of wells RW-1, MW-16 

and MW-17. As discussed in Section 4.4, lead is evaluated with a different type of exposure model, 

and the EPC required for this model is the arithmetic mean. Therefore, the EPC for lead is 

represented by the average of the detected results from the 3 representative wells. 

3.2.1.3 Exposure Point Concentrations for Constituents in Soil Vapor 

EPCs for COC in soil vapor which are used as source concentrations for vapor intrusion to indoor air for 

the onsite and offsite scenarios are presented in Tables 3-3 and 3-4, respectively. Due to the limited number 

of soil vapor samples, for each COC the final EPC is based on the maximum detected concentration. 

It should be noted that although benzene and naphthalene were not detected in onsite soil gas, both of 

these constituents were conservatively retained as COC for the onsite scenario because their detection 

limits exceeded the applicable screening values, and because they were COC for soil and groundwater. 

For benzene and naphthalene, the EPCs are represented by a value of one-half the maximum detection 

limit for each constituent.  

Similarly, naphthalene and isopropylbenzene were conservatively retained as COC for the offsite scenario 

because their detection limits exceeded the applicable screening values, and because they were COC for 

other media. Naphthalene was not detected in offsite soil gas, therefore the EPC for this constituent is 

represented by a value of one-half the maximum detection limit. Isopropylbenzene was detected in one of 

the two samples of offsite soil gas; for this constituent the EPC is represented by the detected concentration. 

3.2.2 Exposure Point Concentrations for Particulates in Ambient Air (Soil Source) 

Air concentrations of constituents resulting from fugitive dust emissions were estimated using a particulate 

emission factor (PEF). The PEF relates the concentration of a constituent in soil to the estimated 

concentration in respirable airborne particulates. The PEF used in this assessment is the default value of 

1.316 x 109 m3/kg presented in Appendix D of the WVDEP (2001) Guidance Manual and the Exposure 
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Assumptions Spreadsheet (WVDEP 2012). This PEF is also the default value recommended by USEPA 

(2002b): Supplemental Guidance for Calculating Soil Screening Levels for Superfund Sites. 

The PEF is applied to the soil concentration of each COC to estimate particulate concentrations that might 

be inhaled by a potential receptor. The soil concentrations are converted to air concentrations by dividing 

the soil concentration (CS) by the PEF to obtain an air concentration (CA) in units of mg/m3. The surface 

soil source concentrations (used to evaluate the outdoor worker) and the surface plus subsurface soil 

source concentrations (used to evaluate the construction/excavation worker), the PEF and the resulting 

concentrations of COC in ambient air are presented in Table 3-5.   

3.2.3 Exposure Point Concentrations for Volatiles in Ambient Air (Soil Source) 

The concentrations of COC associated with volatilization from soil to outdoor air were estimated using a 

volatilization factor (VF). The VF relates the concentration of a constituent in soil to the estimated 

concentration in ambient air. The VFs were obtained from USEPA (2017a). 

Soil concentrations (CS) in units of mg/kg are converted to air concentrations (CA) in units of mg/m3 by 

dividing the (CS) by the VF to obtain the CA. The surface soil source concentrations (used to evaluate the 

outdoor worker) and the surface plus subsurface soil source concentrations (used to evaluate the 

construction worker), the VFs and the resulting concentrations of COC in ambient air are presented in Table 

3-6. 

3.2.4 Exposure Point Concentrations for Volatiles in Ambient Air (Groundwater Source) 

There are no well-established models available for estimating migration of volatiles from groundwater into 

an excavated trench. One approach is based on a combination of vadose zone modeling (to estimate the 

volatilization from groundwater into the excavation) and a box model (to estimate dispersion of the volatiles 

within the trench and the above-ground atmosphere); this approach has been adopted by the VDEQ. The 

volatilization factors for groundwater to ambient air in a trench (VFtrench) were estimated for each volatile 

COC in groundwater using the VDEQ (2018) equations for groundwater present at depths less than or 

equal to 15 feet. 

Appendix C presents the details of the calculations for VFtrench. The groundwater EPCs are multiplied by 

the constituent-specific VFtrench values to derive ambient air concentrations. The groundwater EPCs, 

constituent-specific VFtrench values, and resulting concentrations of volatile COC in ambient air are 

presented in Table 3-7. 



Risk-Based Remedies 
RBR Consulting, Inc. 
 
 

3-8 

3.2.5 Exposure Point Concentrations for Volatiles in Indoor Air  

The concentrations of COC in indoor air associated with vapor intrusion from soil vapor were estimated 

using methodologies outlined in the User’s Guide for Evaluating Subsurface Vapor Intrusion into Buildings 

(USEPA, 2004a). A transport factor (TFind) is required that will relate the constituent concentration in soil 

vapor to the concentration in indoor air. The TFind is dependent on the diffusion coefficient and other 

properties that will affect the transfer of constituents into air, such as distance from the source to the 

breathing zone, soil properties, and building properties. For indoor air, TFind is determined using calculations 

based on the Johnson and Ettinger (1991) vapor intrusion model. Details of the transport factor calculations 

are provided in Appendix D. 

For this assessment, TFs have been calculated based on a combination of site-specific values (such as 

depth that soil vapor sampling was conducted) and conservative default values (such as the building 

properties). Constituent-specific values used in the model are based on values from the USEPA (2017a) 

Chemical-Specific Parameters Supporting Table. 

Soil vapor concentrations are converted to indoor air concentrations by applying the TFind as follows: 

                                                                   CIA  =  CSG  x  TFind 

The TFind for each COC, along with the resulting concentrations of volatile COC in indoor air for the onsite 

and offsite scenarios are presented in Tables 3-8 and 3-9, respectively. 

3.3 ESTIMATION OF CONTAMINANT EXPOSURE AND INTAKE 

The USEPA’s Guidelines for Exposure Assessment (USEPA, 1992a) define constituent exposure as "the 

condition of a constituent contacting the outer boundary of a human." The constituents are contained in an 

environmental medium such as water, soil, or air. Generally, two steps are required for a constituent to 

enter a body; contact with the outer boundary of the body (exposure), then crossing this outside boundary 

to inside the body (intake). For most exposure routes, intake is evaluated in terms of how much of the 

carrier medium containing the constituents crosses the outer boundary (e.g., amount of soil ingested, 

volume of air inhaled). 

Two types of doses, applied and internal, are defined for evaluating constituent exposure (USEPA, 1992a). 

The applied dose is the amount of a constituent present at an absorption barrier (e.g., lung) and available 

for absorption. The applied dose is analogous to the administered dose in a dose-response experiment. 

The internal dose is the amount of constituent actually absorbed across the barrier and available for internal 

biological interactions. It is the portion of the internal dose that actually reaches cells, sites, or membranes 



Risk-Based Remedies 
RBR Consulting, Inc. 
 
 

3-9 

where adverse effects occur. Doses are generally presented as dose rates (dose per unit time) on a per-

unit-body-weight basis (units of mg/kg-day).  

Noncarcinogenic health effects are evaluated by calculating the average dose of a constituent over the 

course of the exposure period. This dose is termed the Average Daily Dose (ADD). Potential carcinogenic 

health effects are evaluated in terms of an individual's theoretical increased risk of developing cancer over 

a lifetime. Although the duration of exposure to a constituent release generally does not last for an entire 

lifetime, constituent intake for carcinogens is estimated as the average dose over the average human 

lifetime (70 years). This lifetime dose applies specifically to the evaluation of carcinogenic effects and is 

termed the Lifetime Average Daily Dose (LADD). In a risk assessment, the calculated ADD or LADD are 

estimated quantitatively using assumptions about the duration, frequency, and magnitude of exposure 

experienced by each potential receptor, and assumptions about the constituent properties that influence 

absorption. Table 3-10 presents the general form of the equation used to evaluate intake of constituents.  

3.4  ESTIMATION OF CONSTITUENT ABSORPTION 

3.4.1 Gastrointestinal Bioavailability 

As noted previously, the amount of a constituent that actually penetrates the exchange boundaries of the 

organism is termed the internal dose (sometimes called absorbed dose). The toxicity studies that provide 

the basis for derived constituent health effects values [i.e., reference doses (RfDs) and cancer slope factors 

(CSFs)] generally report health effects as a function of applied doses rather than internal doses. These 

values are therefore most correctly compared to calculations of potential applied doses. However, toxicity 

studies often administer constituents to the laboratory study animals in food, in water, or in a matrix that 

readily allows absorption. The fraction of a constituent that is absorbed from soil is generally less than the 

fraction absorbed from food or drinking water. USEPA guidance indicates that RfDs are usually based on 

or have been adjusted to reflect drinking water exposure (USEPA, 1989). Constituents contained in other 

environmental media, such as soil, are likely to be absorbed to a lesser degree than occurs in a toxicity 

study or is inherent in a water-based RfD. For these reasons, a bioavailability factor is often incorporated 

into the dose calculations for ingestion of constituents in soil to take into account the reduced ability of the 

constituent to be extracted from the environmental matrix, or to be absorbed through the exchange 

boundary, and any other losses between intake and contact with the exchange boundary (USEPA, 1992a). 

The extent of gastrointestinal bioavailability depends on the properties of the constituent and the properties 

of the matrix with which it is ingested. This risk assessment includes the evaluation of incidental soil and 

groundwater ingestion. For these pathways, an absorption factor of 100 percent was used for all COC with 

the exception of lead. Exposure to lead is discussed separately in Section 4.4. 
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3.4.2 Dermal Absorption of Constituents from Soil 

The administered dose in a dermal exposure pathway is the amount of constituent in the volume of soil 

contacting the skin. Only a small fraction of this amount will actually penetrate the skin and enter the body 

of a receptor. Dermal exposure calculations are, therefore, always calculated as an absorbed dose, and 

require the inclusion of a dermal absorption fraction (DAF). WVDEP (2014) provides dermal absorption 

fractions for selected constituents in the Chemical Specific Data Spreadsheet. The DAF recommended for 

naphthalene is 13% (0.13), as presented in Table 3-11. For the remaining volatile COC [1,2,4-

trimethylbenzene, 1,3,5-trimethylbenzene, benzene and xylenes (total)] USEPA (2004b) guidance indicates 

that exposure to volatile constituents is accounted for through the inhalation pathway. Therefore, as 

indicated in Table 3-11, the DAF for 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene and xylenes 

(total) is set to zero (i.e., these constituents are not evaluated for the dermal contact with soil pathway).   

3.4.3 Dermal Absorption of Constituents from Groundwater 

Pathways that involve dermal contact with water require the inclusion of a dermal permeability coefficient 

(KP) in the equation. This factor reflects the movement of the constituent from the water, across the skin, to 

the stratum corneum and into the bloodstream. Because permeability coefficients are based on equilibrium 

partitioning, they are likely to overestimate the amount of constituent absorbed during short exposure 

periods such as those in the exposure scenarios for this site.  

The KP values for COC in groundwater were obtained from the Chemical-Specific Parameters Supporting 

Table (USEPA 2017a) and are presented in Table 3-12. For organic constituents, the KP values are 

calculated based on the molecular weight and octanol-water partitioning coefficients. Lead absorption is 

discussed separately in Section 4.4. 

3.5 EXPOSURE ASSUMPTIONS 

The quantitative estimation of constituent intake involves the incorporation of numerical assumptions for a 

variety of exposure parameters.  Where guidance was available, exposure assumptions used in these 

intake calculations are based on WVDEP (2012) or USEPA (2009, 2017a) recommended values. However, 

default exposure factors are not specifically provided by USEPA or WVDEP for all receptors and pathways 

(e.g., construction worker). Therefore, some exposure values were derived based on site characteristics or 

best professional judgment. All exposure assumptions utilized in this risk assessment are described below. 

3.5.1 All Pathways 

The following factors are consistent across all of the exposure pathways considered in this assessment. 
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3.5.1.1 Exposure Frequency and Duration  

Each receptor evaluated in this assessment is assumed to have a particular frequency and duration of 

exposure.  

Outdoor and Indoor Workers. Default exposure factors for industrial workers are provided by WVDEP 

(2012). Exposure frequency for the worker is 5 days per week for 50 weeks a year, or 250 days per year. 

The exposure duration for industrial workers is 25 years. 

Construction/Excavation Worker. Default exposure factors for a construction or excavation worker are 

not specifically provided by WVDEP guidance. USEPA (2002b) guidance recommends that exposure 

frequency and duration be determined on a site-specific basis. On the basis of professional judgment, 

exposure frequency for the construction worker is 30 days per year. This assumption is based on a short-

term project lasting six weeks (five days per week). Because this is considered a one-time project, the 

exposure duration for this receptor is one year. 

3.5.1.2 Body Weight 

The default value for average body weight of an adult is 70 kg based on WVDEP (2012). This value was 

used for the body weight of the outdoor worker and the construction/excavation worker.   

3.5.1.3 Averaging Time 

As described above, the doses for noncarcinogenic health effects are averaged over the specific period of 

exposure for a given receptor. Noncarcinogenic averaging times are, therefore, calculated by multiplying 

the exposure duration for the receptor by 365 days/year. Carcinogenic health effects are calculated over a 

lifetime exposure, so the value recommended by WVDEP (2012) and USEPA (2017a) for an average 

lifetime, 70 years, was used for the exposure duration. The resulting carcinogenic averaging time is 25,550 

days. 

3.5.2 Incidental Ingestion of Soil 

The following factors are incorporated into calculations of the soil ingestion pathway. Exposure factors for 

the outdoor worker and the construction/excavation worker are presented in Table 3-13. The equations 

used to calculate intake (represented as ADD and LADD), for the incidental ingestion of soil pathway are 

also presented in this table. 

Soil Ingestion Rate. For workers involved in short-duration construction or excavation projects, the soil 

ingestion rate of 330 mg/day was used (USEPA 2017a). The WVDEP (2012) recommended value of 50 
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mg/day was used to describe soil ingestion for a worker not involved in construction or intrusive activities 

(i.e., the outdoor worker).    

Gastrointestinal Bioavailability Factor.  As described in Section 3.4.1, a gastrointestinal bioavailability 

factor of 100% was used in this assessment for all COC in soil.  

3.5.3 Dermal Contact with Soil 

The following factors are incorporated into calculations of the dermal contact with soil pathway. Exposure 

factors for the outdoor worker and the construction/excavation worker are presented in Table 3-14. The 

equations used to calculate intake (represented as ADD and LADD) for the dermal contact with soil pathway 

are also presented in this table. 

Skin Surface Area. Potentially exposed workers are assumed to wear appropriate clothing during outdoor 

activities that may involve soil contact, such as long sleeve shirts and long pants. Skin surface area 

available for dermal contact with soil is assumed to be the hands, forearms, and head. The exposed skin 

surface area for outdoor and construction worker receptors corresponding to these body parts is 

approximately 3,300 cm2, based on guidance from WVDEP (2012).   

Soil Adherence Factor. The WVDEP (2012) default soil adherence factor for an outdoor worker of 0.2 

mg/cm2 was used in the assessment. A value of 0.3 mg/cm2 is recommended for a construction worker 

(USEPA 2017a).    

Dermal Absorption Fraction. As described in Section 3.4.2, a DAF is included in calculations of exposure 

to constituents in soil through dermal contact. These values are based on guidance from WVDEP (2014) 

and USEPA (2004b) and were presented in Table 3-11.   

3.5.4 Volatile and Particulate Inhalation 

In accordance with USEPA’s “Supplemental Guidance for Inhalation Risk Assessment” (USEPA, 2009), an 

intake factor is not calculated for the inhalation pathway. USEPA recommends that when estimating risk 

via inhalation, the concentration of the constituent in air should be used as the exposure metric (e.g., 

mg/m3), rather than inhalation intake of the constituent in air based on inhalation rate and body weight (e.g., 

mg/kg-day). Thus, instead of a dose calculation, an exposure concentration (EC) is calculated for each 

receptor. 

The following factors are incorporated into calculations of inhalation exposure to volatile or particulate 

emissions in ambient and indoor air. Exposure factors for the outdoor worker, the construction/excavation 
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worker, and the indoor worker are presented in Table 3-15. The equation used to calculate the EC is also 

presented in this table. 

Exposure Time. Inhalation exposures are calculated over the specific daily amount of time during which 

the receptor is exposed to airborne concentrations of constituents. All workers are assumed to be present 

and subject to inhalation exposure from soil for 8 hours per day (WVDEP 2012; USEPA 2017a).  For the 

construction worker exposed to constituents in groundwater in an excavation, the exposure time was 

estimated to be two hours per day (see below).    

Averaging Time. The averaging times all receptors are the same as those discussed previously in Section 

3.5.1.3. However, in the calculation of exposure concentration, the averaging time is expressed in units of 

hours (USEPA, 2009).  

3.5.5 Incidental Ingestion of Groundwater 

The following factor is incorporated into calculations of the groundwater ingestion pathway. Exposure 

factors for the construction/excavation worker are presented in Table 3-16. The equations used to calculate 

intake (represented as ADD and LADD), for the incidental ingestion of groundwater pathway are also 

provided in this table. 

Water Ingestion Rate.  An incidental water ingestion scenario for a worker is not specifically addressed by 

USEPA guidance; however, USEPA (2017a) guidance provides a value of 50 mL/hour for incidental 

ingestion of water for recreational receptors (e.g., a swimming scenario). As a conservative estimate based 

on professional judgment of the amount of water that would accidentally be ingested by a construction 

worker, this value (50 mL/event) was used for the construction/excavation worker.    

3.5.6 Dermal Contact with Groundwater 

The following factors are incorporated into calculations of the dermal contact with groundwater pathway. 

Exposure factors for the construction/excavation worker are presented in Table 3-17. The equations used 

to calculate intake (represented as ADD and LADD), for the dermal contact with groundwater pathway are 

also provided in this table. 

Skin Surface Area. The construction worker was assumed to be exposed to groundwater in an excavation 

on the same body parts that soil exposure might occur (hands, forearms and head). Therefore, a total 

surface area of 3,300 cm2 was incorporated in the dose equations for dermal contact with groundwater, 

based on the value provided by WVDEP (2012) for soil contact.  
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Exposure Time.  Exposure to groundwater that is encountered during excavation activities is likely to be 

intermittent and infrequent. For the purposes of this assessment, the construction worker is conservatively 

assumed to be in contact with water for two hours per day.  

Dermal Permeability Coefficient. As described in Section 3.4.3, constituent-specific KP values are 

included in calculations describing dermal exposure to water. These values were provided by USEPA 

(2017a) and were previously presented in Table 3-12.     

3.6 SUMMARY 

Calculations of the ADD, LADD, and EC for complete exposure pathways identified in this section are 

presented in Appendix E. These dose estimates are combined in the risk characterization (Section 5) with 

toxicity values presented in the Toxicity Assessment (Section 4) to estimate potential carcinogenic risks 

and noncarcinogenic effects. 
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4.0 TOXICITY ASSESSMENT 

The toxicity assessment, also known as the dose-response assessment, provides a description of the 

relationship between a dose of a constituent and the anticipated incidence of an adverse health effect. The 

majority of existing knowledge about the dose-response relationship is based on data collected from 

laboratory studies of animals (usually rodents), studies of human occupational exposures, and theories 

about how humans respond to environmental doses of constituents. 

The USEPA has developed dose-response assessment techniques to set "acceptable" levels of human 

exposure to constituents in the environment. These USEPA-derived risk values address both chronic and 

subchronic noncarcinogenic health effects and potential carcinogenic health risks. WVDEP relies on the 

USEPA-derived toxicity values to describe the dose-response relationship (WVDEP, 2001). 

4.1 EVALUATION OF NONCARCINOGENIC RESPONSES 

The sections that follow discuss the mechanisms of noncarcinogenic response, the derivation of acceptable 

dose levels, the manner in which these levels are used in this risk assessment, and some of the limitations 

of these values. The limitations are addressed in greater detail in the uncertainty analysis section of this 

report (Section 6). 

4.1.1 Background 

It is widely accepted that noncarcinogenic biological effects of substances occur only after a threshold dose 

is achieved (Klaassen, 2001). Typically, physiological mechanisms exist that will minimize the adverse 

effect, through pharmacokinetic means such as absorption, distribution, excretion, or metabolism 

(Klaassen, 2001). Therefore, a range of exposures and resulting doses exist that can be tolerated by a 

receptor with essentially no chance of developing adverse effects. The threshold dose for a compound is 

usually estimated from the no observed adverse effect level (NOAEL) or the lowest observed adverse effect 

level (LOAEL), as determined from animal studies or human data. The NOAEL is the highest dose at which 

no adverse effects occur, while the LOAEL is the lowest dose at which adverse effects are discernable. 

4.1.2  Noncarcinogenic Toxicity Values 

USEPA uses the NOAEL or LOAEL estimates of threshold dose to establish reference doses (RfDs) and 

reference concentrations (RfCs) for human exposure. An RfD or RfC is an estimate of a daily exposure 

level (dose) that is unlikely to present an appreciable risk of deleterious effects during a lifetime. USEPA 

has derived RfDs and RfCs for both chronic (long-term) and subchronic (short-term) exposure periods. For 

this assessment, chronic RfDs/RfCs have been conservatively used to evaluate all receptors. 
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RfDs (used to evaluate the oral exposure route) are expressed in units of dose (mg/kg-day), while RfCs 

(used to evaluate the inhalation exposure route) are expressed as concentrations (mg/m3). Both types of 

toxicity values incorporate uncertainty factors to account for limitations in the quality or quantity of available 

data. RfDs for the dermal route of exposure are developed through route-to-route extrapolation, as 

described by USEPA (2004b). An oral RfD is converted to an absorbed dose by multiplying the RfD by the 

fractional absorption value. As indicated in Exhibit 4-1 of USEPA (2004b), and also presented in WVDEP 

(2014) and the Chemical-Specific Parameters Supporting Table (USEPA, 2017a), a fractional absorption 

value of 1 (100%) is recommended for all of the COC with the exception of lead. Lead absorption is 

discussed separately in Section 4.4. 

4.1.3 Estimating the Likelihood of Adverse Noncarcinogenic Response 

The likelihood of occurrence of adverse noncarcinogenic effects depends on the relationship between the 

RfD (or RfC) and the estimated average constituent dose (or exposure concentration) received by the 

receptor. Doses less than the RfD (and exposure concentrations less than the RfC) are not likely to be 

associated with any adverse health effects and are, generally, not of regulatory concern. Doses that exceed 

the RfD (and exposure concentrations that exceed the RfC) are considered to present the potential for 

adverse effects. 

Noncarcinogenic responses are evaluated numerically using parameters known as the hazard quotient 

(HQ) and hazard index (HI). For oral and dermal exposure routes, the HQ is obtained by dividing the ADD 

by the RfD as presented below.  

                                                                           ADD y RfD = HQ 

The ADD is the estimated daily dose of a constituent averaged over the specific duration of exposure, which 

may not necessarily be an entire lifetime. The equations for calculating the ADD were presented in Tables 

3-13 and 3-14 and Tables 3-16 and 3-17.  

Similarly, for the inhalation exposure route, the HQ is calculated by dividing the EC by the RfC. The equation 

for calculating the EC for inhalation pathways was presented in Table 3-15. Thus, HQ is calculated as 

follows: 

 EC y RfC = HQ 

 

Each calculation with a specific combination of constituent, receptor, and exposure pathway, will have a 

distinct calculated HQ. HQs associated with all constituents for a particular pathway are summed to yield 

the HI, as indicated: 
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                                                        HQi + HQii + HQiii + .... = HI 

If a receptor is subject to exposure through more than one pathway, the HIs for all pathways are summed. 

A calculated HI of 1 or less indicates that an adverse effect would not be anticipated. HIs are derived for 

constituents that act on the same target organ/system or have similar critical effect. Therefore, if the total 

HI across all COC exceeds 1, it is appropriate to segregate the COC by effect and mechanism of action 

and to derive separate HIs for each group (USEPA, 1989).  

4.2 EVALUATION OF POTENTIAL CARCINOGENIC RESPONSES 

The subsections below discuss the assumed mechanisms of carcinogenic response, the derivation of 

carcinogenic toxicity values, the manner in which these values are used in this risk assessment, and some 

of the limitations of these values. The limitations are addressed in greater detail in the Uncertainty Analysis 

of this report (Section 6). 

4.2.1 Background 

USEPA typically has required that potentially carcinogenic constituents be treated as if minimum threshold 

doses do not exist (USEPA, 2005). The regulatory dose-response curve used for carcinogens only allows 

for zero risk at zero dose. Thus, for all environmental doses, some level of risk is assumed to be present 

using this highly conservative model. 

To estimate the theoretical response at environmental doses, various mathematical dose-response models 

are used. USEPA uses the linearized multistage model for low dose extrapolation. This model assumes 

that the effect of the carcinogenic agent on tumor formation seen at high doses in animal data is basically 

the same at low doses (i.e., the slope of the dose-response curve can be extrapolated downward to the 

origin in a linear manner). USEPA's Guidelines for Carcinogen Risk Assessment (USEPA, 2005) 

recommends that the linearized multistage model be employed in the absence of adequate information to 

the contrary. 

4.2.2 Potential Carcinogenic Toxicity Values 

USEPA evaluates all available scientific information, using a weight-of-evidence approach to determine 

whether a constituent poses a carcinogenic hazard in humans. USEPA groups constituents according to 

their potential for carcinogenic effects based on clinical evidence (USEPA, 1989): 

� Group A - Human Carcinogen 

� Group B - Probable Human Carcinogen 

� Group C - Possible Human Carcinogen 
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� Group D - Insufficient Data to Classify as a Human Carcinogen 

� Group E - Not a Human Carcinogen 

 

In addition, constituents may have been assessed for carcinogenicity using USEPA’s (2005) Guidelines for 

Carcinogen Risk Assessment. Under the updated guidance, standard descriptors are used as part of the 

hazard narrative to express the conclusion regarding the weight-of-evidence for carcinogenic hazard 

potential. There are five recommended standard hazard descriptors: “Carcinogenic to Humans,” “Likely to 

Be Carcinogenic to Humans,” “Suggestive Evidence of Carcinogenic Potential,” “Inadequate Information to 

Assess Carcinogenic Potential,” and “Not Likely to Be Carcinogenic to Humans.” 

CSFs and inhalation unit risks (IURs) are the toxicity values used in quantitatively assessing potential 

carcinogenic effects from exposure. CSFs are defined as the plausible upper bound estimate, 

approximating a 95% confidence limit, of the increased cancer risk from a lifetime exposure to a given level 

of a carcinogen. This estimate, usually expressed in units of proportion (of a population) affected per mg/kg-

day, is generally reserved for use in the low dose region of the dose-response relationship, that is, for 

exposure corresponding to risks less than 1 in 100 (USEPA, 2005).  

The CSF (used to evaluate the oral exposure route) is expressed in units of reciprocal dose, or (mg/kg-

day)-1, while the IUR (used to evaluate the inhalation exposure route) is expressed as a reciprocal 

concentration (mg/m3)-1. An oral CSF is converted to an absorbed dose by dividing the CSF by the fractional 

absorption value. The fractional absorption values recommended by USEPA (2004b; 2017a) were identified 

in Section 4.1.2 above and are 100% for all COC with the exception of lead. Lead absorption is discussed 

separately in Section 4.4.  

4.2.3 Estimating the Theoretical Excess Lifetime Cancer Risk 

For potentially carcinogenic constituents, a risk assessment evaluates the degree to which a receptor may 

have an increased likelihood of developing cancer over a lifetime due to exposure to site-associated 

constituents. At environmental dosage levels, the CSF is assumed to be constant and potential 

carcinogenic risk to be directly related to intake. In order to estimate the theoretical excess lifetime cancer 

risk, the LADD of a constituent was multiplied by the CSF as shown below.  

                                                                  LADD x CSF = Risk 

The equations for calculating the LADD were presented in Tables 3-13 and 3-14 and Tables 3-16 and 3-

17.  
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Similarly, for the inhalation exposure route, the potential cancer risk was calculated by multiplying the EC 

by the IUR. The equation for calculating the EC for inhalation of volatiles was presented in Table 3-15. 

Thus, the potential cancer risk was calculated as follows: 

                                                                      EC x IUR = Risk 

For each pathway, these calculations were carried out for each applicable constituent, and the risks were 

summed to obtain the total risk due to that pathway. The total theoretical excess lifetime cancer risk for a 

particular receptor was then calculated as the sum of the risks from all exposure pathways for that receptor. 

4.3 TOXICITY VALUES FOR CONTAMINANTS OF CONCERN 

Toxicity values for all COC (with the exception of lead) are presented in Table 4-1. These include the chronic 

noncarcinogenic oral RfDs and inhalation RfCs, and the oral CSFs and inhalation IURs for potential 

carcinogens. Fractional absorption factors and dermal toxicity values [estimated from the oral values in 

accordance with USEPA (2004b)] are also presented in this table, as well as the target system/critical 

effects for noncarcinogenic COC. Consistent with guidance provided by WVDEP (2017), toxicity values 

were obtained from the following sources: 

x Integrated Risk Information System (IRIS) on-line database provided by USEPA (2018b);  

x California EPA toxicity values, as presented in USEPA (2017a); and 

x USEPA's Provisional Peer-Reviewed Toxicity Values (PPRTV; USEPA, 2018c) Database and 

Appendix. 

4.4 EVALUATION OF LEAD 

Lead was identified as a COC in groundwater. A construction/excavation worker could potentially be 

exposed to the lead in groundwater while performing excavation activities. The USEPA has not derived 

toxicity values for lead (USEPA, 2018b). For the construction worker, the methodology proposed by the 

Technical Review Workgroup (TRW; USEPA, 2003) was selected to assess exposure to lead. The following 

subsections present the approach used in application of the TRW Adult Lead Model. This model is very 

similar to the model recommended by WVDEP (2001). This section presents the approach used in 

application of the TRW Adult Lead Model for the construction worker potentially exposed to lead in 

groundwater from the site and adjacent area. 

The TRW Adult Lead Model was designed to be protective of the fetus of pregnant women, but can be 

extended to address adult males or women who are not pregnant. The model uses a simplified 
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representation of lead biokinetics to predict quasi-steady state blood lead concentrations among adults who 

have relatively steady patterns of site exposures. The model incorporates a simplified slope factor 

approach. The model assumes a baseline lead level using average blood lead levels for adults. Media-

specific intake and absorption parameters are assessed for the adult population, and a biokinetic slope 

factor that relates uptake of lead into the body to blood lead levels is estimated. The model was developed 

to evaluate exposure via ingestion of soil. However, the basic equation can be extrapolated to evaluate 

exposure from other media, including water.  

4.4.1 Modeling Approach and Equation 

The TRW Adult Lead Model predicts a central tendency blood lead concentration (PbBadult,central) by 

summing the typical blood lead concentration (PbBadult,0) that would occur in the absence of any recreational 

or occupational exposure with the increment in blood lead that is expected as a result of site-specific 

exposure. The latter is estimated by multiplying the absorbed dose of lead from site-specific exposures by 

a biokinetic slope factor (BKSF). The basic equation has been modified for exposure to water: 

                  PbBadult , central  =  PbBadult,0  +  ( PbW  x  BKSF  x  IRw  x  AFw x  EFw) / AT 

where: 

 PbBadult,central =  Central estimate of the blood lead concentration (µg/dL) in an adult (i.e., woman 
of child-bearing age) that has site exposure to lead via occupational or 
recreational activities. 

 
 PbBadult,0  = Typical (i.e., baseline) blood lead concentration (µg/dL) in an adult not exposed 

to lead via occupational or recreational activities. 
 
 PbW  = Arithmetic mean concentration (ug/L) of lead in water at the location where        

exposure occurs. 
 
 BKSF  = Biokinetic slope factor relating (quasi-steady state) increase in typical adult 

blood lead concentration to average daily lead uptake (µg/dL increase in blood 
lead per µg/day lead absorbed). 

 
 IRw   =  Mean daily intake rate of water from areas of lead presence (L/day). 
 
 AFw  =  Absolute absorption fraction (bioavailability) of lead in groundwater 

(dimensionless). 
 
 EFw   =  Exposure frequency for contact with water (days/year).  
 
 AT  = Averaging time; the total period during which soil contact may occur; 365 days 

per year for continuing long term exposures. 
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The USEPA has not yet issued formal guidance on the blood lead level that is considered applicable for 

the health of adults and older children. In 2012, Centers for Disease Control and Prevention (CDC) adopted 

the Advisory Committee on Childhood Lead Poisoning Prevention (ACCLPP)'s recommendations to 

eliminate the term "level of concern" and use a blood lead reference value that is based on the 97.5th 

percentile of the National Health and Nutrition Examination Survey (NHANES) PbB distributions in children 

from 1 to 5 years of age. Using the 2007-2010 NHANES, both the USEPA and CDC recommend that there 

should be no more than a 5% likelihood that a young child should have a PbB value greater than 10 ug/dL 

(USEPA, 2016b, 2016c). However, recent scientific evidence has demonstrated adverse health effects at 

blood lead concentrations below 10 µg/dL down to 5 µg/dL, and possibly below (USEPA, 2017b). 

The USEPA (2003, 2017b) recommends that in the industrial setting the pregnant woman industrial worker 

is the most sensitive receptor and that this receptor should be the subject of the risk assessment. The 

greater sensitivity is associated with exposure of the fetus to maternal blood lead, rather than the dose to 

the pregnant woman, herself. Since the exposed populations of workers could include pregnant women, 

this risk assessment accommodates that recommendation and incorporates the pregnant woman receptor 

for the construction worker scenario. The health criterion selected for use in this risk assessment is that 

there should be no calculated event that indicates that the fetus of a pregnant woman in the industrial 

setting would have a blood lead concentration above 10 ug/dL. To additionally address more recent CDC 

recommendations, the calculated fetal blood lead levels are also compared to a value of 5 µg/dL (USEPA, 

2017b). 

The concentration of lead in the blood of an unborn fetus (PbBfetal) can be derived from the blood lead 

concentration in the mother by applying a transfer factor (Rfetal/maternal) that relates the two blood 

concentrations: 

                                                            PbBfetal  =  PbBadult  x  Rfetal/maternal 

USEPA (2003, 2017b) specifies a value of 0.9 for the ratio of the blood lead level in the fetus to the blood 

lead level in the mother.   

4.4.2 Equation Input Parameters 

Presented below is a summary of available information on each parameter in this equation, along with the 

value selected for use in this risk assessment. 

Baseline Blood Lead Level (PbBadult,0):  Of the various types of people who might be exposed to lead in 

a non-residential setting, the scientific community suggests that the receptor of greatest interest is, as noted 

above, a woman of child-bearing age. USEPA (2017b) provides a recommended mean PbB value of 0.6 
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ug/dL to represent women of child-bearing age (17 to 45 years). This value was derived from the updated 

National Health and Nutrition Examination Survey (NHANES) conducted between 2009 and 2014 (USEPA, 

2017b).    

Concentration of Lead in Groundwater (Pbw): The groundwater lead concentration for the model is the 

arithmetic mean concentration. For lead in groundwater from the site, the mean concentration (presented 

previously in Table 3-2) is 37.5 ug/L.  

Biokinetic Slope Factor (BKSF):  The biokinetic slope factor proposed by the TRW (USEPA, 2003, 2017b) 

and WVDEP (2001) is 0.4 µg/dL per µg/day absorbed. This value is derived from a study of adult humans 

exposed to lead in tap water (Pocock et al., 1983). The calculation was based on the relationship between 

the concentration of lead in "first-draw" water and the resulting incremental change in blood lead 

concentration. The "first-draw" parameter represents lead in the drinking water as a result of leaching of 

lead from pipes or pipe solder into the water as it resides in the pipe prior to flushing. 

Ingestion Rate (IRw): The parameter IRw is the site-specific daily intake rate of groundwater. The 

incidental ingestion rate selected for the dose calculations in this assessment was 0.05 L/day for the 

construction worker. This value was based on professional judgment. 

Absorption Fraction (AFs): Multiple studies have been published on the absorption of lead. The USEPA 

(2003) provides an absorption factor of 20% for soluble lead in water.  

Exposure Frequency (EFw):  Exposure frequency for the construction worker is 30 days per year. This is 

the same exposure frequency identified in Section 3.5.1. It should be noted that the construction worker 

exposure frequency of 30 days/year is less than the TRW recommended minimum exposure frequency of 

90 days/year. Infrequent exposures may produce oscillations in blood lead concentrations associated with 

the absorption and subsequent clearance of lead from the blood between each exposure event (USEPA, 

2003). Therefore, a degree of uncertainty is associated with the use of this model for the 

construction/excavation workers. 

Averaging Time (AT):  The averaging time recommended by USEPA (2003) for continuing long-term 

exposures is 365 days per year.  

4.4.3 Calculating the Upperbound Estimate  

An upperbound estimate of the concentration of lead in blood can be estimated using the approach adopted 

by the TRW (USEPA; 2003, 2017b). In this approach, the geometric mean of the blood lead concentration 
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is estimated, and the 95th percentile of the blood lead concentration (PbBadult,0.95) is calculated with the 

following equation: 

                                          PbBadult, 0.95  =  PbBadult, central  x  GSDi 1.645 

The GSDi is the estimated value of the geometric standard deviation of the blood lead concentrations of 

the study population (i.e., women of child-bearing age), and the exponent, 1.645, is the value of the standard 

normal derivative used to calculate the 95th percentile from a lognormal distribution of blood lead 

concentrations. The GSDi value of 1.8 was used; this value is based on the updated NHANES study, and 

is recommended by USEPA (2017b).   

As indicated in Section 4.4.1, the concentration of lead in the blood of an unborn fetus can be derived from 

the blood lead concentration in the mother by applying a transfer factor that relates the two blood 

concentrations. This equation is applicable for the upperbound concentration as well as the central 

concentration. Both adult and fetal blood lead concentrations are presented and discussed as part of the 

risk characterization (Section 5.3). 
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5.0 RISK CHARACTERIZATION 

Risk characterization is the final step of the human health risk assessment process. It includes a description 

of the nature and magnitude of the potential for occurrence of adverse health effects under reasonable 

maximal exposure conditions. In this step, the toxicity assessment and site-specific exposure assessment 

are integrated into quantitative and qualitative estimates of potential health risks. Potential noncarcinogenic 

and carcinogenic health risks are calculated and summarized individually for each receptor exposed to 

COC at the site. Estimated risks are combined across contaminants and exposure pathways. The following 

subsections describe the approaches and results for the evaluation of noncarcinogenic and potential 

carcinogenic effects. 

5.1 NONCARCINOGENIC EFFECTS 

Potential noncarcinogenic effects associated with exposure to COC were estimated as described in Section 

4.1.3. The total HIs are then calculated for each receptor by combining pathway-specific HIs. An HI value 

equal to or less than 1 indicates that an adverse effect would not be anticipated. Conversely, an HI greater 

than 1 indicates that there is potential for noncarcinogenic health effects to occur as a result of exposure to 

COC in environmental media at the site (WVDEP, 2001; USEPA, 1989) 

Table 5-1 presents the total HIs for each receptor exposed to COC in soil, groundwater and indoor air 

(vapor intrusion from soil vapor) associated with the site and adjacent area. As indicated in this table, the 

potential noncancer HIs are below the target benchmark of 1 established by WVDEP for outdoor workers, 

construction/excavation workers and indoor workers (both onsite and offsite), indicating that the likelihood 

of adverse noncancer effects is negligible for these receptors. The detailed calculations and constituent-

specific results for each receptor are presented in Appendices E-1 through E-4, and summarized in Tables 

5-2 through 5-5. 

For the outdoor worker potentially exposed to COC in surface soil, the total HI is 0.000019 (Table 5-2). For 

the construction/excavation worker potentially exposed to COC in surface and subsurface soil and 

groundwater, the total HI is 0.16 (Table 5-3). For the onsite indoor worker potentially exposed to COC in 

indoor air (vapor intrusion from soil vapor), the total HI is 0.40 (Table 5-4). For the offsite indoor worker 

potentially exposed to COC in indoor air (vapor intrusion from soil vapor), the total HI is 0.26 (Table 5-5).   

5.2 POTENTIAL CARCINOGENIC EFFECTS 

Theoretical excess lifetime cancer risks associated with exposure to COC were calculated as described in 

Section 4.2.3. Summed theoretical excess risks are calculated for each receptor by combining pathway-

specific risks. The results may be compared with target benchmarks for acceptable risk. WVDEP (2001) 
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presents a target cancer risk of 1 x 10-5 for non-residential scenarios. USEPA (1991) considers potential 

cancer risks in the range of 1 x 10-6 to 1 x 10-4 to be acceptable.  

Table 5-1 presents the theoretical excess lifetime cancer risks for each receptor exposed to COC in soil, 

groundwater and indoor air (vapor intrusion from soil vapor) associated with the site. As shown in this table, 

the potential cancer risks are below the WVDEP benchmark for acceptable risks for the outdoor worker, 

the construction/excavation worker and the indoor worker (both onsite and offsite), indicating that the 

likelihood of potential carcinogenic effects would be negligible for these receptors. The detailed calculations 

and constituent-specific results for each receptor are presented in Appendices E-1 through E-4, and 

summarized in Tables 5-2 through 5-5. 

For the outdoor worker potentially exposed to COC in surface soil, the potential cancer risk is 8.1 x 10-10 

(Table 5-2). For the construction/excavation worker potentially exposed to COC in surface and subsurface 

soil and groundwater, the potential cancer risk is 2.6 x 10-7 (Table 5-3). For the onsite indoor worker 

potentially exposed to COC in indoor air (vapor intrusion from soil vapor), the potential cancer risk is 5.6 x 

10-6 (Table 5-4).  For the offsite indoor worker potentially exposed to COC in indoor air (vapor intrusion from 

soil vapor), the potential cancer risk is 4.4 x 10-6 (Table 5-5).   

5.3 RESULTS OF LEAD ANALYSIS 

Table 5-6 presents the equations (explained in Section 4.4) and the resulting predicted blood lead 

concentrations associated with exposure to lead in groundwater for the construction/excavation worker. It 

may be noted that the initial baseline blood lead concentration is set at 0.6 ug/dL. This is assumed to be 

the contribution to blood lead from sources other than site media. This table also presents the 95th 

percentile blood lead concentration for the unborn fetus of the adult receptor. 

As indicated in Table 5-6, for the construction/excavation worker potentially exposed to lead in groundwater, 

the 95th percentile adult blood lead concentration is 1.61 ug/dL and the 95th percentile fetal blood lead 

concentration is 1.45 ug/dL. These results indicate that the potential exposure to lead in groundwater for 

the construction worker results in a predicted fetal blood lead concentration below the reference value of 

10 ug/dL. As noted previously in Section 4.4.1, recent scientific evidence has demonstrated adverse health 

effects at blood lead concentrations below 10 µg/dL down to 5 µg/dL, and possibly below. The predicted 

adult and fetal blood lead concentrations for the construction/excavation worker potentially exposed to lead 

in groundwater are also below 5 ug/dL. 

 



Risk-Based Remedies 
RBR Consulting, Inc. 
 
 

6-1 

6.0 UNCERTAINTY ANALYSIS 

Uncertainties are inherent in a quantitative risk assessment. The inclusion of site-specific factors, which 

this assessment has incorporated, decreases uncertainty. An analysis of the areas of uncertainty in a risk 

assessment is a standard component of the risk assessment process. The uncertainty analysis provides a 

context for better understanding the assessment conclusions by identifying the uncertainties that have most 

significantly affected the assessment results. 

USEPA (1992a) guidance stresses the importance of providing a complete analysis of uncertainties so that 

risk management decisions take these uncertainties into account when evaluating risk assessment 

conclusions. The major sources of uncertainty in this risk assessment are identified qualitatively below. 

6.1 UNCERTAINTIES IN HAZARD IDENTIFICATION 

Uncertainties in the hazard identification step of the risk assessment are primarily associated with the 

available analytical data and the selection process for identification COC. 

� Focused vs. Random Sampling. The environmental sampling conducted during the 

site investigation activities was not random. Locations associated with known areas of 

contamination were targeted for sampling (e.g., in the location of former USTs and 

dispenser islands). Because the samples used in this assessment were collected in 

areas of the site where contamination was considered most likely to exist, the data sets 

are biased toward high concentrations, which leads to an overestimation of the actual 

risks.  

� Identification of COC.  Multiple uncertainties exist in the process of identifying COC. 

These include uncertainties associated with procedures utilized in chemical analyses, 

the number of samples selected for use in the risk assessment, and the selection of 

relevant screening values. For example, screening values applicable to drinking water 

were used to identify COC for groundwater, which is not used for potable purposes. 

This screening approach was completed to be as conservative as possible for the site.  

� Use of Qualified Data. “J” qualified data reflect results that have been estimated by 

the laboratory. These qualifiers do not necessarily indicate a problem that adversely 

affects the usability of the data. This qualifier indicates uncertainty in the reported 

concentration of the chemical (i.e., with respect to its detection limit), but not its 

assigned identity. As shown in Appendix A, detected concentrations of TPHs in soil 

and VOCs in groundwater were “J” qualified. Data validation of the 2018 data indicated 
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that data validated with the “J” qualifier were usable but were to be used cautiously as 

they are estimated data with some quality control issues. The inclusion of these 

detections at their reported concentrations results in some uncertainty, but is 

considered unlikely to affect the results of the risk assessment.    

� Samples with Elevated Detection Limits. The screening for COC in soil, 

groundwater, and soil vapor (presented in Section 2.4) identified several VOCs and 

SVOCs which had laboratory detection limits exceeding the screening values. The 

majority of these constituents were not detected at all in soil or groundwater, and 

therefore were not considered to be present. However, a small number of constituents 

with elevated detection limits were identified as a COC in other media. These consist 

of benzene and naphthalene in onsite soil vapor, and naphthalene and 

isopropylbenzene in offsite soil vapor. These constituents were retained as COC even 

though they were not detected. Inclusion of these constituents in the quantitative risk 

assessment is considered to be a conservative approach; however, some level of 

uncertainty remains because the true concentration of the specific constituent in the 

sample is unknown. The statistical software used in this risk assessment assigns 

randomly generated concentrations within the distribution curve of the data set.  

6.2 UNCERTAINTIES IN EXPOSURE ASSESSMENT 

The WVDEP and USEPA approaches to exposure assessments generally require standard default 

exposure scenarios rather than site-specific evaluations of exposure. Under this approach, if a constituent 

is identified as a COC for a particular medium, it is assumed that exposure to that substance will occur at 

levels consistent with the default scenario. The default scenarios used in the human health risk assessment 

evaluate current and future potential exposure pathways under RME conditions. The RME scenario is 

defined as the highest exposure that is reasonably expected to occur at a site (USEPA, 1989). 

� Data Used in the Calculation of Groundwater EPCs. Five subsurface soil samples 

collected in August 2006 were analyzed for VOCs as per USEPA Method SW8260B 

and in addition, for BTEX and MTBE as per USEPA Method SW8021B. Benzene and 

xylenes were identified as COC for the data sets analyzed by both methods. The EPCs 

for benzene and xylenes (total) which are used in the quantitative analysis incorporated 

the data sets analyzed as per USEPA Method SW8260B in order to provide a larger 

data set which provided a better representation of soil EPCs across the site. Although 

the EPCs calculated for the smaller data set (5 samples) are higher, these values are 

skewed by the presence of one sample with a high concentration while the remaining 



Risk-Based Remedies 
RBR Consulting, Inc. 
 
 

6-3 

results are non-detect or very low. As such, the smaller data set was not considered to 

best represent soil concentrations across the site. 

� Vapor Intrusion Modeling. Because constituent-specific concentrations in indoor air 

were not measured, conservative fate and transport modeling was conducted to 

estimate these concentrations. Such models generally provide an overestimation of 

the actual air concentrations, especially since they assume a constant source 

concentration (as opposed to a continually degrading source). Another conservative 

assumption included in the vapor intrusion modeling is the low air exchange rate within 

the building (commercial buildings, especially with new construction, are typically 

highly ventilated).   

� Modeled Concentrations in Trench Air. As presented in Section 3.2.4, there are no 

well-established models available for estimating migration of volatiles from 

groundwater into an excavated trench. This assessment includes the use of the VDEQ 

(2018) model which incorporates a number of conservative assumptions. The 

conservatism incorporated into the model overestimates the risk for the 

construction/excavation worker. 

� Dermal Absorption of Constituents from Water. As noted in Section 3.4.3, 

pathways that involve dermal contact with water require the inclusion of a dermal 

permeability coefficient (Kp). Kp values reflect the movement of the constituent from the 

water, across the skin, to the stratum corneum and into the bloodstream. The Kp values 

are based on equilibrium partitioning equations, rather than empirical data. Therefore, 

the actual absorbed doses may be higher or lower than those presented in this risk 

assessment.  

� Use of Default Exposure Factors.  The use of default exposure factors, rather than 

site-specific exposure factors, leads to a degree of uncertainty in the predicted risks. 

The scientific literature contains many examples of carefully designed and conducted 

studies that indicate that actual environmental exposure factors are significantly lower 

than the default values recommended by WVDEP (2012) or USEPA (2017a). The 

default exposure factors represent an RME scenario, as recommended for a baseline 

risk assessment. 
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6.3 UNCERTAINTIES IN TOXICITY ASSESSMENT 

� Toxicity Assessment for Noncarcinogens. Approaches typically utilized for 

designating RfDs are highly conservative. The USEPA (2018b) applies uncertainty 

factors (ranging from 3 to 10) to the NOAEL for a constituent in a toxicity study to 

account for factors such as animal-to-human extrapolation, inter-individual variation in 

the human population, limitations in data quality or incomplete studies. Some of this 

uncertainty may be reduced if the absorption, distribution, metabolic fate, and excretion 

parameters of a constituent are known. Because the fate and mechanism of action of 

a constituent may differ in animals and humans, effects observed in animals may not 

be observed in humans, and vice versa. Interspecies dose conversion may also be 

limited by differences in lifespan, body size, breathing rates, or the route of 

administration utilized in a study. 

� Upper Bound CSFs and IURs. The USEPA CSFs and IURs are considered to be 

plausible upper bounds of risk at a 95 percent confidence level. Thus there is a 95 

percent probability that the true risks are not greater than these levels, and the risks 

are likely to be much lower. The Carcinogen Assessment Group (USEPA, 2005) states 

that the use of the linearized multistage model and upper bound risk estimates is 

appropriate, but that the lower limit of risk may be as low as zero. When biological 

factors are considered, the best estimate of the risk at very low levels is often zero. 

6.4 UNCERTAINTIES IN RISK CHARACTERIZATION 

The typical approach to risk assessment, and that used for the site, involves conservatively multiplying a 

combination of average and upper bound exposure assumptions together to evaluate exposure, which is 

likely to overestimate actual risks. USEPA risk assessment guidance (1989) specifies that numerous factors 

in the exposure equation should each be represented by the 95% UCL on the mean for that variable. These 

factors include the EPC, the contact rate with the environmental medium, and the exposure frequency and 

duration. 
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7.0 CONCLUSIONS 

This human health risk assessment addressed the potential for adverse effects related to exposure to 

constituents associated with soil, groundwater and soil vapor associated with the site. The assessment 

focused on current and future non-residential use of the property and adjacent offsite area.   

COC were identified for each medium based on a comparison of the analytical data to risk-based 

comparison values from WVDEP and USEPA. Data validation was conducted for the data collected in 2018 

and rejected data from soil samples SG-1 (12-13) and SG-3 (13-13) were excluded from the risk 

assessment. For direct contact with soil, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene, 

naphthalene and xylenes (total) were identified as COC. For direct contact with groundwater, benzene, 

ethylbenzene, naphthalene, toluene, xylenes (total) and lead were identified as COC. 1,2,4-

Trimethylbenzene, 1,3,5-trimethylbenzene, ethylbenzene, isopropylbenzene, n-heptane, n-hexane, toluene 

and xylenes (total) were identified as COC for vapor intrusion from soil vapor to indoor air for the onsite 

scenario, based on detected concentrations. In addition, benzene and naphthalene were retained as COC 

for the vapor intrusion pathway for the onsite scenario because their laboratory detection limits exceeded 

the applicable screening values. For the offsite scenario, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, 

benzene, ethylbenzene, n-heptane, n-hexane, toluene and xylenes (total) were identified as COC for vapor 

intrusion from soil vapor to indoor air, based on detected concentrations. In addition, naphthalene and 

isopropylbenzene were retained as COC for the vapor intrusion pathway for the offsite scenario because 

their laboratory detection limits exceeded the applicable screening values. 

Land use for the site and adjacent offsite area is and will remain commercial/industrial, and use restrictions 

will be implemented for the onsite area that will prohibit future residential use, as well as the use of 

groundwater as drinking water. Therefore, the receptors considered for quantitative evaluation include 

current/future outdoor workers, construction/excavation workers, and onsite and offsite indoor workers. 

Outdoor workers were evaluated for direct contact with surface soil via incidental ingestion, dermal contact, 

and inhalation of volatiles and particulates in ambient air. Construction/excavation workers were evaluated 

for direct contact with surface and subsurface soil via incidental ingestion, dermal contact and inhalation of 

volatiles and particulates in ambient air, as well as direct contact with groundwater via incidental ingestion, 

dermal contact and inhalation of volatiles in trench air. Indoor workers were evaluated for inhalation of 

volatile constituents that could potentially migrate from the subsurface to indoor air of current or future 

onsite or offsite buildings.  

The results of the analyses indicate that the potential noncancer HIs are below the WVDEP target 

benchmark of 1 and the potential cumulative cancer risks are below the WVDEP non-residential benchmark 

of 1 x 10-5 for the outdoor worker, the construction/excavation worker, and the indoor worker (both onsite 
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and offsite), indicating that the potential for excess cancer risk or non-cancer hazard is negligible for these 

receptors. The results of the analysis for potential exposure to lead in groundwater indicate that calculated 

blood lead concentrations for the construction/excavation worker are below the blood lead reference value 

of 10 ug/dL, and also below the proposed lower value of 5 ug/dL. 

For the outdoor worker potentially exposed to COC in surface soil, the total HI is 0.000019 and the potential 

cancer risk is 8.1 x 10-10. For the construction/excavation worker potentially exposed to COC in surface and 

subsurface soil and groundwater, the total HI is 0.16, the potential cancer risk is 2.6 x 10-7 and the predicted 

fetal blood lead concentration is 1.45 ug/dL. For the onsite indoor worker potentially exposed to COC in 

indoor air (vapor intrusion from soil vapor), the total HI is 0.40 and the potential cancer risk is 5.6 x 10-6. For 

the offsite indoor worker potentially exposed to COC in indoor air (vapor intrusion from soil vapor), the total 

HI is 0.26 and the potential cancer risk is 4.4 x 10-6. 

The risk assessment indicates that the calculated non-cancer hazards and potential cancer risks are within 

acceptable benchmarks for the outdoor worker, the construction/excavation worker, and the indoor worker. 

It can be concluded that adverse effects are negligible for the site under current and future non-residential 

scenarios, considering restrictions on residential land use and the use of groundwater as drinking water. 

Adverse effects are also negligible for indoor workers in the adjacent offsite area.
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Location Sample Medium/Depth

Onsite Surface Soil SB-1A (0-2) 2/15/2006 SB-9A (0-2) 2/16/2006
(0 to 2 feet) SB-2A (0-2) 2/15/2006 SB-10A (0-2) 2/16/2006

SB-3A (0-2) 2/15/2006 SB-11A (0-2) 2/16/2006
SB-4A (0-2) 2/15/2006 SG-1 (0-2) 4/5/2018
SB-5A (0-2) 2/15/2006 SG-2 (0-2) 4/5/2018
SB-6A (0-2) 2/15/2006 SG-3 (0-2) 4/5/2018
SB-7A (0-2) 2/15/2006 SG-4 (0-2) 4/5/2018
SB-8A (0-2) 2/16/2006 SG-5 (0-2) 4/5/2018

Subsurface Soil SB-1B (10-12) 2/15/2006 SB-10B (10-12) 2/16/2006
(2 to 16 feet) SB-2B (10-12) 2/15/2006 SB-11B (10-12) 2/16/2006

SB-3B (6-8) 2/15/2006 SG-1 (12-13) 4/5/2018
SB-4B (10-12) 2/15/2006 SG-2 (12-13) 4/5/2018
SB-5B (10-12) 2/15/2006 SG-3 (12-13)* 4/5/2018
SB-6B (10-12) 2/15/2006 SG-3 (12-13) DUP* 4/5/2018
SB-7B (6-8) 2/15/2006 SG-4 (12) 4/5/2018
SB-8B (6-8) 2/16/2006 SG-5 (12-13) 4/5/2018

SB-9B (10-12) 2/16/2006

Offsite Subsurface Soil SB-12 (12-14) 8/7/2006 SB-15 (10-12) 8/7/2006
(2 to 16 feet) SB-13 (14-16) 8/7/2006 SB-16 (12-14) 8/7/2006

SB-14 (12-14) 8/7/2006

Notes:
  * Indicates samples of a duplicate pair.

TABLE 2-1
SOIL SAMPLES INCLUDED IN THE RISK ASSESSMENT
Alker Tire - Buckhannon, Upshur County, West Virginia

Sample Numbers and Dates

Triad\Tab�2Ͳ1�to�2Ͳ8�Screen_5Ͳ9Ͳ2018 5/15/2018
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Medium Location
Groundwater Onsite MW2 (2/27/2017) 2/27/2017

MW7 (2/27/2017) 2/27/2017
MW17 (4/6/2018) 4/6/2018

RMW1 (2/27/2017) 2/27/2017
RW-1 (4/6/2018) 4/6/2018

RW3 (12/27/2017) 2/27/2017
Offsite MW12 (2/27/2017) 2/27/2017

MW12 (4/6/2018) 4/6/2018
MW13 (2/27/2017) 2/27/2017
MW13 (4/6/2018) 4/6/2018
MW15 (2/27/2017) 2/27/2017
MW15 (4/6/2018) 4/6/2018
MW16 (2/27/2017) 2/27/2017
MW16 (4/6/2018) 4/6/2018

TABLE 2-2
GROUNDWATER SAMPLES INCLUDED IN THE RISK ASSESSMENT

Alker Tire - Buckhannon, Upshur County, West Virginia

Sample Numbers and Dates

Triad\Tab�2Ͳ1�to�2Ͳ8�Screen_5Ͳ9Ͳ2018 5/15/2018
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Medium Location
Soil Gas Onsite SG-1 4/6/2018

SG-2 4/6/2018
SG-3 4/6/2018

Offsite SG-4 4/6/2018
SG-5 4/6/2018

SG-5 DUP* 4/6/2018

Notes:
  * Indicates samples of a duplicate pair.

TABLE 2-3
SOIL GAS SAMPLES INCLUDED IN THE RISK ASSESSMENT

Alker Tire - Buckhannon, Upshur County, West Virginia

Sample Numbers and Dates

Triad\Tab�2Ͳ1�to�2Ͳ8�Screen_5Ͳ9Ͳ2018 5/16/2018
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Contaminant

Minimum 
Detected Soil 
Concentration

(mg/kg)

Maximum 
Detected Soil 
Concentration

(mg/kg)

Sample with 
Maximum 

Detect

Minimum 
Detection 

Limit
(mg/kg)

Maximum 
Detection 

Limit
(mg/kg)

De Minimis 
Industrial Soil 

Value 1

(mg/kg)
Contaminant 
of Concern Comment

Volatile Organics Method SW8260B
1,1,1,2-Tetrachloroethane 0 / 27 ND ND ND 0.004 10 97 No Constituent not detected.
1,1,1-Trichloroethane 0 / 37 ND ND ND 0.0036 10 640 No Constituent not detected.
1,1,2,2-Tetrachloroethane 0 / 37 ND ND ND 0.0036 10 31 No Constituent not detected.
1,1,2-Trichloroethane 0 / 37 ND ND ND 0.0036 10 6.8 No Constituent not detected.
1,1-Dichloroethane 0 / 37 ND ND ND 0.0036 10 170 No Constituent not detected.
1,1-Dichloroethene 0 / 37 ND ND ND 0.0036 10 1100 No Constituent not detected.
1,1-Dichloropropene 0 / 27 ND ND ND 0.004 10 NA No Constituent not detected.
1,2,3-Trichlorobenzene 0 / 27 ND ND ND 0.004 10 NA No Constituent not detected.
1,2,3-Trichloropropane 0 / 27 ND ND ND 0.004 10 2.2 No Constituent not detected.
1,2,4-Trichlorobenzene 0 / 27 ND ND ND 0.004 10 280 No Constituent not detected.
1,2,4-Trimethylbenzene 8 / 27 0.0043 804 SB-1B (10-12) 0.004 0.5 220 YES Maximum detect exceeds screening value.
1,2-Dibromo-3-chloropropane 0 / 27 ND ND ND 0.004 10 0.7 No Constituent not detected.
1,2-Dibromoethane 0 / 27 ND ND ND 0.004 10 1.8 No Constituent not detected.
1,2-Dichlorobenzene 0 / 37 ND ND ND 0.0036 10 380 No Constituent not detected.
1,2-Dichloroethane 0 / 37 ND ND ND 0.0036 10 23 No Constituent not detected.
1,2-Dichloroethene (Total) 0 / 10 ND ND ND 0.0072 4.99 NA No Constituent not detected.
1,2-Dichloropropane 0 / 37 ND ND ND 0.0036 10 49 No Constituent not detected.
1,3,5-Trimethylbenzene 5 / 27 0.0303 216 SB-1B (10-12) 0.004 0.5 180 YES Maximum detect exceeds screening value.
1,3-Dichlorobenzene 0 / 37 ND ND ND 0.0036 10 NA No Constituent not detected.
1,3-Dichloropropane 0 / 27 ND ND ND 0.004 10 NA No Constituent not detected.
1,4-Dichlorobenzene 0 / 37 ND ND ND 0.0036 10 120 No Constituent not detected.
2,2-Dichloropropane 0 / 27 ND ND ND 0.004 10 NA No Constituent not detected.
2-Butanone (MEK) 0 / 37 ND ND ND 0.0072 100 28000 No Constituent not detected.
2-Chlorotoluene 0 / 27 ND ND ND 0.004 10 910 No Constituent not detected.
2-Hexanone 0 / 37 ND ND ND 0.0072 100 3400 No Constituent not detected.
4-Chlorotoluene 0 / 27 ND ND ND 0.004 10 NA No Constituent not detected.
4-Isopropyltoluene 1 / 27 19 19 SB-16 (12-14) 0.004 10 270 No Maximum detect below screening value.
4-Methyl-2-pentanone 1 / 37 28.7 28.7 SG-1 (12-13) 0.0072 100 3400 No Maximum detect below screening value.
Acetone 12 / 37 0.0097 0.173 SB-8B (6-8) 0.0102 200 110000 No Maximum detect below screening value.
Acrolein 0 / 27 ND ND ND 0.04 100 0.65 No Constituent not detected.
Acrylonitrile 0 / 27 ND ND ND 0.04 100 13 No Constituent not detected.
Benzene 8 / 37 0.0052 57.6 SB-16 (12-14) 0.0036 10 57 YES Maximum detect exceeds screening value.
Bromobenzene 0 / 27 ND ND ND 0.004 10 NA No Constituent not detected.
Bromochloromethane 0 / 27 ND ND ND 0.004 10 NA No Constituent not detected.
Bromodichloromethane 0 / 37 ND ND ND 0.0036 10 14 No Constituent not detected.
Bromoform 0 / 37 ND ND ND 0.0036 10 910 No Constituent not detected.

Frequency 
of Detection

TABLE 2-4
IDENTIFICATION OF CONTAMINANTS OF CONCERN IN SOIL - DIRECT CONTACT

Alker Tire - Buckhannon, Upshur County, West Virginia
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TABLE 2-4
IDENTIFICATION OF CONTAMINANTS OF CONCERN IN SOIL - DIRECT CONTACT

Alker Tire - Buckhannon, Upshur County, West Virginia

Volatile Organics (Continued)
Bromomethane 0 / 37 ND ND ND 0.0036 10 33 No Constituent not detected.
Carbon disulfide 0 / 37 ND ND ND 0.0036 100 740 No Constituent not detected.
Carbon tetrachloride 0 / 37 ND ND ND 0.0036 10 32 No Constituent not detected.
Chlorobenzene 0 / 37 ND ND ND 0.0036 10 760 No Constituent not detected.
Chloroethane 0 / 37 ND ND ND 0.0036 10 2100 No Constituent not detected.
Chloroform 0 / 37 ND ND ND 0.0036 10 15 No Constituent not detected.
Chloromethane 0 / 37 ND ND ND 0.0036 10 500 No Constituent not detected.
cis-1,2-Dichloroethene 0 / 37 ND ND ND 0.0036 10 81 No Constituent not detected.
cis-1,3-Dichloropropene 0 / 37 ND ND ND 0.0036 10 99 No Constituent not detected.
Dibromochloromethane 0 / 37 ND ND ND 0.0036 10 780 No Constituent not detected.
Dibromomethane 0 / 27 ND ND ND 0.004 10 110 No Constituent not detected.
Dichlorodifluoromethane 0 / 27 ND ND ND 0.004 10 400 No Constituent not detected.
Ethylbenzene 12 / 37 0.004 234 SB-1B (10-12) 0.0036 0.5 280 No Maximum detect below screening value.
Hexachlorobutadiene 0 / 27 ND ND ND 0.004 10 17 No Constituent not detected.
Iodomethane 0 / 27 ND ND ND 0.04 100 NA No Constituent not detected.
Isopropylbenzene 5 / 27 0.0136 109 SB-16 (12-14) 0.004 0.5 270 No Maximum detect below screening value.
Methyl tert-butyl ether 0 / 37 ND ND ND 0.0036 50 2300 No Constituent not detected.
Methylene Chloride 1 / 37 5.47 5.47 SB-16 (12-14) 0.0036 10 3300 No Maximum detect below screening value.
Naphthalene 6 / 27 0.0068 283 SB-16 (12-14) 0.004 0.5 180 YES Maximum detect exceeds screening value.
n-Butylbenzene 3 / 27 19.7 89.7 SB-1B (10-12) 0.004 1.2 110 No Maximum detect below screening value.
n-Propylbenzene 5 / 27 0.0166 134 SB-1B (10-12) 0.004 0.5 260 No Maximum detect below screening value.
sec-Butylbenzene 0 / 27 ND ND ND 0.004 10 NA No Constituent not detected.
Styrene 0 / 37 ND ND ND 0.0036 10 870 No Constituent not detected.
tert-Butylbenzene 0 / 27 ND ND ND 0.004 10 NA No Constituent not detected.
Tetrachloroethene (PCE) 1 / 37 0.0084 0.0084 SB-8A (0-2) 0.0036 10 170 No Maximum detect below screening value.
Toluene 17 / 37 0.0041 404 SB-16 (12-14) 0.0036 0.5 820 No Maximum detect below screening value.
trans-1,2-Dichloroethene 0 / 37 ND ND ND 0.0036 10 570 No Constituent not detected.
trans-1,3-Dichloropropene 0 / 37 ND ND ND 0.0036 10 NA No Constituent not detected.

 Trichloroethene(TCE) 0 / 37 ND ND ND 0.0036 10 20 No Constituent not detected.
Trichlorofluoromethane 0 / 27 ND ND ND 0.004 10 1200 No Constituent not detected.
Vinyl acetate 0 / 27 ND ND ND 0.04 100 2700 No Constituent not detected.
Vinyl chloride 0 / 37 ND ND ND 0.0036 10 22 No Constituent not detected.
Xylenes (total) 10 / 37 0.0113 1025 SB-16 (12-14) 0.008 1 260 YES Maximum detect exceeds screening value.
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TABLE 2-4
IDENTIFICATION OF CONTAMINANTS OF CONCERN IN SOIL - DIRECT CONTACT

Alker Tire - Buckhannon, Upshur County, West Virginia

Volatile Organics Method SW8021B
Methyl tert-butyl ether 0 / 5 ND ND ND 0.0104 0.301 2300 No Maximum detect below screening value.
Benzene 3 / 5 0.0261 73.8 SB-16 (12-14) 0.0054 0.0064 57 YES Maximum detect exceeds screening value.
Toluene 3 / 5 0.0114 339 SB-16 (12-14) 0.0054 0.0064 820 No Maximum detect below screening value.
Ethylbenzene 3 / 5 0.0077 128 SB-16 (12-14) 0.0054 0.0064 280 No Maximum detect below screening value.
Xylenes (Total) 3 / 5 0.013 676 SB-16 (12-14) 0.0109 0.0127 260 YES Maximum detect exceeds screening value.
Semi-Volatile Organics
1,2,4-Trichlorobenzene 0 / 8 ND ND ND 0.344 0.402 280 No Constituent not detected.
1,2-Dichlorobenzene 0 / 8 ND ND ND 0.344 0.402 380 No Constituent not detected.
1,3-Dichlorobenzene 0 / 8 ND ND ND 0.344 0.402 NA No Constituent not detected.
1,4-Dichlorobenzene 0 / 8 ND ND ND 0.344 0.402 120 No Constituent not detected.
2,4,5-Trichlorophenol 0 / 10 ND ND ND 0.86 1.01 130000 No Constituent not detected.
2,4,6-Trichlorophenol 0 / 10 ND ND ND 0.344 0.402 1300 No Constituent not detected.
2,4-Dichlorophenol 1 / 9 2.74 2.74 SG-3 (12-13) 0.344 0.402 3800 No Maximum detect below screening value.
2,4-Dimethylphenol 0 / 8 ND ND ND 0.344 0.402 25000 No Constituent not detected.
2,4-Dinitrophenol 0 / 10 ND ND ND 0.345 1.01 2500 No Constituent not detected.
2,4-Dinitrotoluene 0 / 10 ND ND ND 0.344 0.402 110 No Constituent not detected.
2,6-Dinitrotoluene 0 / 10 ND ND ND 0.344 0.402 24 No Constituent not detected.
2-Chloronaphthalene 0 / 10 ND ND ND 0.344 0.402 67000 No Constituent not detected.
2-Chlorophenol 0 / 8 ND ND ND 0.344 0.402 5500 No Constituent not detected.
2-Methylnaphthalene 2 / 10 26.95 104 SG-1 (12-13) 0.344 0.402 9300 No Maximum detect below screening value.
2-Methylphenol (o-cresol) 0 / 8 ND ND ND 0.344 0.402 63000 No Constituent not detected.
2-Nitroaniline 0 / 10 ND ND ND 0.86 1.01 12000 No Constituent not detected.
2-Nitrophenol 0 / 8 ND ND ND 0.344 0.402 NA No Constituent not detected.
3&4-Methylphenol (m,p-Cresol) 0 / 10 ND ND ND 0.687 0.804 NA No Constituent not detected.
3,3-Dichlorobenzidine 0 / 10 ND ND ND 0.344 0.402 79 No Constituent not detected.
3-Nitroaniline 0 / 10 ND ND ND 0.86 1.01 NA No Constituent not detected.
4,6-dinitro-2-methyl phenol 0 / 10 ND ND ND 0.345 1.01 NA No Constituent not detected.
4-Bromophenyl-phenylether 0 / 10 ND ND ND 0.344 0.402 NA No Constituent not detected.
4-chloro-3-methylphenol 0 / 8 ND ND ND 0.344 0.402 130000 No Constituent not detected.
4-Chloroaniline 0 / 8 ND ND ND 0.344 0.402 180 No Constituent not detected.
4-Chlorophenyl Phenyl Ether 0 / 10 ND ND ND 0.344 0.402 NA No Constituent not detected.
4-Nitroaniline 0 / 10 ND ND ND 0.86 1.01 12000 No Constituent not detected.
4-Nitrophenol 0 / 10 ND ND ND 0.344 0.402 NA No Constituent not detected.
Acenaphthene 1 / 10 0.559 0.559 SG-1 (12-13) 0.344 0.402 70000 No Maximum detect below screening value.
Acenaphthene 2 / 32 0.0652 0.104 SB-1B (10-12) 0.00321 0.402 70000 No Maximum detect below screening value.
Acenaphthylene 0 / 10 ND ND ND 0.344 0.402 80000 No Constituent not detected.
Acenaphthylene 2 / 32 0.00326 0.0039 SB-1A (0-2) 0.00322 0.402 80000 No Maximum detect below screening value.
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TABLE 2-4
IDENTIFICATION OF CONTAMINANTS OF CONCERN IN SOIL - DIRECT CONTACT

Alker Tire - Buckhannon, Upshur County, West Virginia

Semi-Volatile Organics (Continued)
Anthracene 2 / 32 0.0139 0.0403 SB-1B (10-12) 0.00321 0.402 700000 No Maximum detect below screening value.
Benzo (g,h,i) perylene 7 / 32 0.00787 0.0918 SB-11A (0-2) 0.00322 0.402 33000 No Maximum detect below screening value.
Benzo(a)anthracene 8 / 32 0.0103 0.157 SB-11A (0-2) 0.00322 0.402 88 No Maximum detect below screening value.
Benzo(a)pyrene 7 / 32 0.00598 0.0918 SB-11A (0-2) 0.00322 0.402 4.3 No Maximum detect below screening value.
Benzo(b)fluoranthene 7 / 32 0.00852 0.0721 SB-11A (0-2) 0.00322 0.402 43 No Maximum detect below screening value.
Benzo(k)fluoranthene 8 / 32 0.00396 0.0754 SB-11A (0-2) 0.00322 0.402 430 No Maximum detect below screening value.
Benzyl alcohol 0 / 8 ND ND ND 0.344 0.402 130000 No Constituent not detected.
bis(2-chloroethoxy) methane 0 / 8 ND ND ND 0.344 0.402 NA No Constituent not detected.
bis(2-chloroethyl) ether 0 / 8 ND ND ND 0.344 0.402 13 No Constituent not detected.
bis(2-chloroisopropyl) ether 0 / 10 ND ND ND 0.344 0.402 310 No Constituent not detected.
bis(2-ethylhexyl) phthalate 0 / 10 ND ND ND 0.344 0.402 2500 No Constituent not detected.
Butyl benzyl phthalate 0 / 10 ND ND ND 0.344 0.402 19000 No Constituent not detected.
Chrysene 8 / 32 0.00331 0.0426 SB-11A (0-2) 0.00322 0.402 4300 No Maximum detect below screening value.
Dibenz(a,h) anthracene 4 / 32 0.00363 0.00749 SB-7A (0-2) 0.00322 0.402 4.3 No Maximum detect below screening value.
Dibenzofuran 0 / 10 ND ND ND 0.344 0.402 2300 No Constituent not detected.
Diethyl Phthalate 0 / 10 ND ND ND 0.344 0.402 1000000 No Constituent not detected.
Dimethyl Phthalate 0 / 10 ND ND ND 0.344 0.402 NA No Constituent not detected.
di-n-Butyl Phthalate 0 / 10 ND ND ND 0.344 0.402 130000 No Constituent not detected.
di-n-Octyl Phthalate 0 / 10 ND ND ND 0.344 0.402 NA No Constituent not detected.
Fluoranthene 9 / 32 0.00462 0.0787 SB-11A (0-2) 0.00322 0.402 44000 No Maximum detect below screening value.
Fluorene 4 / 32 0.00422 0.405 SG-1 (12-13) 0.00322 0.402 62000 No Maximum detect below screening value.
Hexachlorobenzene 0 / 10 ND ND ND 0.344 0.402 13 No Constituent not detected.
Hexachlorobutadiene 0 / 8 ND ND ND 0.344 0.402 17 No Constituent not detected.
Hexachlorocyclopentadiene 0 / 10 ND ND ND 0.344 0.402 8 No Constituent not detected.
Hexachloroethane 0 / 8 ND ND ND 0.344 0.402 91 No Constituent not detected.
Indeno (1,2,3-cd) pyrene 7 / 32 0.00598 0.0689 SB-11A (0-2) 0.00322 0.402 43 No Maximum detect below screening value.
Isophorone 0 / 8 ND ND ND 0.344 0.402 37000 No Constituent not detected.
Naphthalene 11 / 32 0.00332 87.4 SG-1 (12-13) 0.00322 0.402 180 No Maximum detect below screening value.
Nitrobenzene 0 / 8 ND ND ND 0.344 0.402 240 No Constituent not detected.
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Semi-Volatile Organics (Continued)
N-Nitrosodi-n-Propylamine 0 / 8 ND ND ND 0.344 0.402 5.1 No Constituent not detected.
N-Nitrosodiphenylamine 0 / 10 ND ND ND 0.344 0.402 7200 No Constituent not detected.
Pentachlorophenol 0 / 10 ND ND ND 0.86 1.01 52 No Constituent not detected.
Phenanthrene 9 / 32 0.0151 0.794 SG-1 (12-13) 0.00322 0.402 700000 No Maximum detect below screening value.
Phenol 0 / 8 ND ND ND 0.344 0.402 380000 No Constituent not detected.
Pyrene 9 / 32 0.00396 0.0689 SB-11A (0-2) 0.00322 0.402 66000 No Maximum detect below screening value.
Glycols, Total
Diethylene Glycol 0 / 11 ND ND ND 200 200 NA No Constituent not detected.
Ethylene Glycol 1 / 13 33.8 33.8 SG-1 (12-13) 0.32 200 1000000 No Maximum detect below screening value.
Propylene Glycol 1 / 2 20.1 20.1 SG-1 (12-13) 0.262 0.262 1000000 No Maximum detect below screening value.
Triethylene Glycol 0 / 11 ND ND ND 200 200 NA No Constituent not detected.
Total Petroleum Hydrocarbons 2

TPHDRO 7 / 27 8.83 1890 SB-16 (12-14) 3.88 5.13 8300 No Maximum detect below screening value.

TPHGRO 6
/

27 1.29 11500 SB-16 (12-14) 4.8 6.36 6600 No Evaluated through individual BTEX & PAH 
constituents.

TPHORO 3 / 27 11.4 40.7 SB-11A (0-2) 9.69 29.8 9000 No Maximum detect below screening value.
Inorganics
Arsenic 15 / 21 0.51 13.5 SB-3A (0-2) 5 5 35 No Maximum detect below screening value.
Barium 21 / 21 6.3 191 SB-7A (0-2) - - - - 400000 No Maximum detect below screening value.
Cadmium 4 / 21 0.31 7.64 SB-2A (0-2) 0.29 0.5 980 No Maximum detect below screening value.
Chromium 3 21 / 21 1.7 66.5 SB-1A (0-2) - - - - 857161 No Maximum detect below screening value.
Lead 21 / 21 2.4 280 SB-3A (0-2) - - - - 1000 No Maximum detect below screening value.
Mercury 5 / 21 0.08 0.885 SB-10A (0-2) 0.05 0.12 3.1 No Maximum detect below screening value.
Selenium 0 / 21 ND ND ND 0.75 5 12000 No Constituent not detected.
Silver 1 / 21 7.1 7.1 SB-3A (0-2) 0.56 2.5 12000 No Maximum detect below screening value.

Notes:
  ND - Not detected
  "--" Detection limit not presented; constituent detected in every sample.
   1 Screening levels are the WVDEP Industrial Soil de minimis  Values (WVDEP, 2017).
  2  De Minimis Value for TPH are from the Draft Supplemental Guidance on TPH (WVDEP, 2003).
   3  Site-specific screening level for total chromium is based on the assumption that hexavalent and trivalent chromium are present at a ratio of 1:6 (Cr IV to Cr III). See text Section 2.4.1.
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Volatile Organics
1,1,1-Trichloroethane 0 / 6 ND ND ND 1 1 200 No Constituent not detected.
1,1,2,2-Tetrachloroethane 0 / 6 ND ND ND 1 1 0.076 No Constituent not detected.
1,1,2-Trichloroethane 0 / 6 ND ND ND 1 1 5 No Constituent not detected.
1,1-Dichloroethane 0 / 6 ND ND ND 1 1 2.8 No Constituent not detected.
1,1-Dichloroethene 0 / 6 ND ND ND 1 1 7 No Constituent not detected.
1,2,4-Trichlorobenzene 0 / 6 ND ND ND 1 1 70 No Constituent not detected.
1,2-Dichlorobenzene 0 / 6 ND ND ND 1 1 600 No Constituent not detected.
1,2-Dichloroethane 0 / 6 ND ND ND 1 1 5 No Constituent not detected.
1,2-Dichloroethene (Total) 0 / 6 ND ND ND 2 2 NA No Constituent not detected.
1,2-Dichloropropane 0 / 6 ND ND ND 1 1 5 No Constituent not detected.
1,3-Dichlorobenzene 0 / 6 ND ND ND 1 1 NA No Constituent not detected.
1,4-Dichlorobenzene 0 / 6 ND ND ND 1 1 75 No Constituent not detected.
2-Butanone 0 / 6 ND ND ND 10 10 5600 No Constituent not detected.
2-Hexanone 0 / 6 ND ND ND 10 10 1200 No Constituent not detected.
4-Methyl-2-pentanone 0 / 6 ND ND ND 10 10 1200 No Constituent not detected.
Acetone 1 / 6 177 177 MW17 (4/6/2018) 10 10 14000 No Maximum detect below screening value.
Benzene 9 / 14 0.53 506 MW15 (2/27/2017) 0.5 500 5 YES Maximum detect exceeds screening value.
Bromochloromethane 0 / 6 ND ND ND 1 1 NA No Constituent not detected.
Bromodichloromethane 0 / 6 ND ND ND 1 1 0.13 No Constituent not detected.
Bromoform 0 / 6 ND ND ND 1 1 3.3 No Constituent not detected.
Bromomethane 0 / 6 ND ND ND 1 1 7.5 No Constituent not detected.
Carbon Disulfide 1 / 6 1.9 1.9 MW17 (4/6/2018) 1 1 810 No Maximum detect below screening value.
Carbon Tetrachloride 0 / 6 ND ND ND 1 1 5 No Constituent not detected.
Chlorobenzene 0 / 6 ND ND ND 1 1 100 No Constituent not detected.
Chloroethane 0 / 6 ND ND ND 1 1 21000 No Constituent not detected.
Chloroform 0 / 6 ND ND ND 1 1 0.22 No Constituent not detected.
Chloromethane 0 / 6 ND ND ND 1 1 190 No Constituent not detected.
cis-1,2-Dichloroethene 0 / 6 ND ND ND 1 1 70 No Constituent not detected.
cis-1,3-Dichloropropene 0 / 6 ND ND ND 1 1 NA No Constituent not detected.
Dibromochloromethane 0 / 6 ND ND ND 1 1 0.87 No Constituent not detected.

Frequency 
of Detection

TABLE 2-5
IDENTIFICATION OF CONTAMINANTS OF CONCERN IN GROUNDWATER - DIRECT CONTACT

Alker Tire - Buckhannon, Upshur County, West Virginia
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TABLE 2-5
IDENTIFICATION OF CONTAMINANTS OF CONCERN IN GROUNDWATER - DIRECT CONTACT

Alker Tire - Buckhannon, Upshur County, West Virginia

Volatile Organics (Continued)
Ethylbenzene 9 / 14 0.96 1990 RMW1 (2/27/2017) 0.5 1 700 YES Maximum detect exceeds screening value.
Methyl tert-butyl ether (MTBE) 0 / 14 ND ND ND 1 2500 14 No Constituent not detected.
Methylene chloride 0 / 6 ND ND ND 1 1 5 No Constituent not detected.
Styrene 0 / 6 ND ND ND 1 1 100 No Constituent not detected.
tert-Butyl alcohol 0 / 8 ND ND ND 50 50 NA No Constituent not detected.
Tetrachloroethene (PCE) 0 / 6 ND ND ND 1 1 5 No Constituent not detected.
Toluene 9 / 14 1.07 6640 RMW1 (2/27/2017) 0.5 1 1000 YES Maximum detect exceeds screening value.
trans-1,2-Dichloroethene 0 / 6 ND ND ND 1 1 100 No Constituent not detected.
trans-1,3-Dichloropropene 0 / 6 ND ND ND 1 1 NA No Constituent not detected.
Trichloroethene 0 / 6 ND ND ND 1 1 5 No Constituent not detected.
Vinyl chloride 0 / 6 ND ND ND 1 1 2 No Constituent not detected.
Xylenes (total) 10 / 14 5.67 12600 RMW1 (2/27/2017) 1 3 10000 YES Maximum detect exceeds screening value.
Semi-Volatile Organics
Acenaphthylene 0 / 8 ND ND ND 2 3.3 320 No Constituent not detected.
Acenaphthene 0 / 8 ND ND ND 2 3.3 240 No Constituent not detected.
Anthracene 0 / 8 ND ND ND 2 3.3 1800 No Constituent not detected.
Benzo(a)anthracene 0 / 8 ND ND ND 2 3.3 0.012 No Constituent not detected.
Benzo(a)pyrene 0 / 8 ND ND ND 2 3.3 0.2 No Constituent not detected.
Benzo(b)fluoranthene 0 / 8 ND ND ND 2 3.3 0.034 No Constituent not detected.
Benzo (ghi) perylene 0 / 8 ND ND ND 2 3.3 600 No Constituent not detected.
Benzo (k) fluoranthene 0 / 8 ND ND ND 3 4.9 0.34 No Constituent not detected.
Chrysene 0 / 8 ND ND ND 2 3.3 3.4 No Constituent not detected.
Dibenzo (a,h) anthracene 0 / 8 ND ND ND 2 3.3 0.0034 No Constituent not detected.
Fluoranthene 0 / 8 ND ND ND 2 3.3 800 No Constituent not detected.
Fluorene 0 / 8 ND ND ND 2 3.3 150 No Constituent not detected.
Indeno (1,2,3-cd) pyrene 0 / 8 ND ND ND 2 3.3 0.034 No Constituent not detected.
Naphthalene 3 / 8 126 310 RMW1 (2/27/2017) 2 3.3 0.17 YES Maximum detect exceeds screening value.
Phenanthrene 0 / 8 ND ND ND 2 3.3 6000 No Constituent not detected.
Pyrene 0 / 8 ND ND ND 2 3.3 79 No Constituent not detected.
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TABLE 2-5
IDENTIFICATION OF CONTAMINANTS OF CONCERN IN GROUNDWATER - DIRECT CONTACT

Alker Tire - Buckhannon, Upshur County, West Virginia

Glycols, Total
Diethylene Glycol 0 / 6 ND ND ND 9840 9840 NA No Constituent not detected.
Monoethylene Glycol 0 / 6 ND ND ND 6010 6010 NA No Constituent not detected.
Propylene Glycol 0 / 6 ND ND ND 8000 8000 400000 No Constituent not detected.
Triethylene Glycol 0 / 6 ND ND ND 12400 12400 NA No Constituent not detected.
Inorganics
Arsenic 0 / 6 ND ND ND 5 5 10 No Constituent not detected.
Barium 6 / 6 39.8 119 MW15 (4/6/2018) - - - - 2000 No Maximum detect below screening value.
Cadmium 0 / 6 ND ND ND 3 3 5 No Constituent not detected.
Chromium 2 0 / 6 ND ND ND 5 5 100 No Constituent not detected.
Lead 3 / 6 13.3 64.4 RW-1 (4/6/2018) 5 5 15 YES Maximum detect exceeds screening value.
Mercury 0 / 6 ND ND ND 0.2 0.2 2 No Constituent not detected.
Selenium 0 / 6 ND ND ND 8 8 50 No Constituent not detected.
Silver 0 / 6 ND ND ND 6 6 94 No Constituent not detected.

Notes:
  ND - Not Detected
  NA - Not Available
  Bold values indicate that detection limits exceed the screening benchmark.
1  Screening levels are the WVDEP Groundwater de minimis  values (WVDEP, 2017).
2  Screening value for total chromium is from Appendix P of WVDEP (2014) Title 46: Requirements Governing Groundwater Standards (WV 46 CSR 12)
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Risk-Based Remedies
RBR Consulting, Inc.

Contaminant 

Minimum 
Detected 

Concentration
(ug/m3)

Maximum 
Detected 

Concentration
(ug/m3)

Sample with 
Maximum 

Detect

Minimum 
Detection 

Limit
(ug/m3)

Maximum 
Detection 

Limit
(ug/m3)

USEPA Soil Gas
Vapor Intrusion 

Screening
Level 1

(µg/m³)
Contaminant 
of Concern Comment

Volatile Organics
1,1,1-Trichloroethane 0 / 3 ND ND ND 8010 8300 73000 No Constituent not detected.
1,1,2,2-Tetrachloroethane 0 / 3 ND ND ND 5040 5220 7.05 No Constituent not detected.
1,1,2-Trichloro-1,2,2-trifluoroethane 0 / 3 ND ND ND 11300 11700 73000 No Constituent not detected.
1,1,2-Trichloroethane 0 / 3 ND ND ND 4010 4150 2.92 No Constituent not detected.
1,1-Dichloroethane 0 / 3 ND ND ND 5940 6150 256 No Constituent not detected.
1,1-Dichloroethene 0 / 3 ND ND ND 5820 6020 2920 No Constituent not detected.
1,2,4-Trichlorobenzene 0 / 3 ND ND ND 27200 28200 29.2 No Constituent not detected.
1,2,4-Trimethylbenzene 3 / 3 12800 62000 SG-1 - - - - 876 YES Maximum detect exceeds screening value.
1,2-Dibromoethane 0 / 3 ND ND ND 11300 11700 0.68 No Constituent not detected.
1,2-Dichlorobenzene 0 / 3 ND ND ND 8610 9120 2920 No Constituent not detected.
1,2-Dichloroethane 0 / 3 ND ND ND 2970 3070 15.7 No Constituent not detected.
1,2-Dichloropropane 0 / 3 ND ND ND 6780 7020 58.4 No Constituent not detected.
1,3,5-Trimethylbenzene 3 / 3 8070 23800 SG-1 - - - - 876 YES Maximum detect exceeds screening value.
1,3-Butadiene 0 / 3 ND ND ND 3250 3360 13.6 No Constituent not detected.
1,3-Dichlorobenzene 0 / 3 ND ND ND 8610 9120 NA No Constituent not detected.
1,4-Dichlorobenzene 0 / 3 ND ND ND 8810 9120 37.2 No Constituent not detected.
2-Butanone (MEK) 0 / 3 ND ND ND 21700 22400 73000 No Constituent not detected.
2-Hexanone 0 / 3 ND ND ND 30000 31100 438 No Constituent not detected.
2-Propanol 0 / 3 ND ND ND 18000 18700 NA No Constituent not detected.
4-Ethyltoluene 2 3 / 3 8340 56700 SG-1 - - - - 73000 No Maximum detect below screening value.
4-Methyl-2-pentanone 0 / 3 ND ND ND 30000 31100 43800 No Constituent not detected.
Acetone 0 / 3 ND ND ND 43600 45100 451000 No Constituent not detected.
Benzene 0 / 3 ND ND ND 2350 2430 52.4 YES Detection limits exceed screening value.
Benzyl chloride 0 / 3 ND ND ND 19000 19700 8.34 No Constituent not detected.
Bromodichloromethane 0 / 3 ND ND ND 9820 10200 11.0 No Constituent not detected.
Bromoform 0 / 3 ND ND ND 15200 15700 372 No Constituent not detected.
Bromomethane 0 / 3 ND ND ND 5700 5900 73.0 No Constituent not detected.
Carbon disulfide 0 / 3 ND ND ND 4570 4730 10200 No Constituent not detected.
Carbon tetrachloride 0 / 3 ND ND ND 4610 4780 68.1 No Constituent not detected.
Chlorobenzene 0 / 3 ND ND ND 6760 7000 730 No Constituent not detected.
Chloroethane 0 / 3 ND ND ND 3870 4010 146000 No Constituent not detected.
Chloroform 0 / 3 ND ND ND 3580 3710 17.8 No Constituent not detected.
Chloromethane 0 / 3 ND ND ND 3030 3140 1310 No Constituent not detected.
cis-1,2-Dichloroethene 0 / 3 ND ND ND 5820 6020 NA No Constituent not detected.
cis-1,3-Dichloropropene 0 / 3 ND ND ND 6660 6900 NA No Constituent not detected.

TABLE 2-6
IDENTIFICATION OF CONTAMINANTS OF CONCERN IN ONSITE SOIL GAS - VAPOR INTRUSION TO INDOOR AIR

Alker Tire - Buckhannon, Upshur County, West Virginia

Frequency 
of Detection
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Risk-Based Remedies
RBR Consulting, Inc.

Contaminant 

Minimum 
Detected 

Concentration
(ug/m3)

Maximum 
Detected 

Concentration
(ug/m3)

Sample with 
Maximum 

Detect

Minimum 
Detection 

Limit
(ug/m3)

Maximum 
Detection 

Limit
(ug/m3)

USEPA Soil Gas
Vapor Intrusion 

Screening
Level 1

(µg/m³)
Contaminant 
of Concern Comment

TABLE 2-6
IDENTIFICATION OF CONTAMINANTS OF CONCERN IN ONSITE SOIL GAS - VAPOR INTRUSION TO INDOOR AIR

Alker Tire - Buckhannon, Upshur County, West Virginia

Frequency 
of Detection

Volatile Organics (Continued)
Cyclohexane 0 / 3 ND ND ND 5050 5230 87600 No Constituent not detected.
Dibromochloromethane 0 / 3 ND ND ND 12500 12900 NA No Constituent not detected.
Dichlorodifluoromethane 0 / 3 ND ND ND 7290 7550 1460 No Constituent not detected.
Dichlorotetrafluoroethane 0 / 3 ND ND ND 10300 10600 NA No Constituent not detected.
Ethanol 0 / 3 ND ND ND 6920 7160 NA No Constituent not detected.
Ethyl Acetate 0 / 3 ND ND ND 5290 5480 1020 No Constituent not detected.
Ethylbenzene 3 / 3 38500 123000 SG-1 - - - - 164 YES Maximum detect exceeds screening value.
Hexachlorobutadiene 0 / 3 ND ND ND 6270 16200 18.6 No Constituent not detected.
isopropylbenzene 3 / 3 23400 46900 SG-1 - - - - 5840 YES Maximum detect exceeds screening value.
Methyl tert-butyl ether 0 / 3 ND ND ND 26400 27400 1570 No Constituent not detected.
Methylene Chloride 0 / 3 ND ND ND 25500 26400 8760 No Constituent not detected.
Naphthalene 0 / 3 ND ND ND 19200 19900 12.0 YES Detection limits exceed screening value.
n-Heptane 3 / 3 705000 1500000 SG-3 - - - - 5840 YES Maximum detect exceeds screening value.
n-Hexane 3 / 3 1180000 2920000 SG-3 - - - - 10200 YES Maximum detect exceeds screening value.
Propylene 0 / 3 ND ND ND 2530 2620 43800 No Constituent not detected.
Styrene 0 / 3 ND ND ND 6250 6470 14600 No Constituent not detected.
Tetrachloroethene 0 / 3 ND ND ND 4970 5150 584 No Constituent not detected.
Tetrahydrofuran 0 / 3 ND ND ND 4330 4480 29200 No Constituent not detected.
Toluene 3 / 3 11500 370000 SG-3 - - - - 73000 YES Maximum detect exceeds screening value.
trans-1,2-Dichloroethene 0 / 3 ND ND ND 5820 6020 NA No Constituent not detected.
trans-1,3-Dichloropropene 0 / 3 ND ND ND 6660 6900 NA No Constituent not detected.
Trichloroethene 0 / 3 ND ND ND 3940 4080 29.2 No Constituent not detected.
Trichlorofluoromethane 0 / 3 ND ND ND 8230 8520 NA No Constituent not detected.
Vinyl acetate 0 / 3 ND ND ND 5170 5350 2920 No Constituent not detected.
Vinyl chloride 0 / 3 ND ND ND 1880 1940 92.9 No Constituent not detected.
Xylenes (total) 3 / 3 71700 381700 SG-1 - - - - 1460 YES Maximum detect exceeds screening value.

Notes:
  ND - Not Detected
  NA - Screening value not available to screen.
  "--" - Constituent detected in every sample; detection limit not presented.
  Bold values indicate that detection limits exceed the screening benchmark.
  1 Vapor intrusion screening values were calculated using the USEPA (2018a) VISL Calculator 3.5, using a target hazard quotient of 0.1, 
    a target risk of 1E-6, a commercial scenario, and a system temperature of 12.5° C.
  2  Vapor intrusion screening level for 4-ethyltoluene is based on the screening level for toluene. 
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Risk-Based Remedies
RBR Consulting, Inc.

Contaminant 

Minimum 
Detected 

Concentration
(ug/m3)

Maximum 
Detected 

Concentration
(ug/m3)

Sample with 
Maximum 

Detect

Minimum 
Detection 

Limit
(ug/m3)

Maximum 
Detection 

Limit
(ug/m3)

USEPA Soil Gas
Vapor Intrusion 

Screening
Level 1

(µg/m³)
Contaminant 
of Concern Comment

Volatile Organics
1,1,1-Trichloroethane 0 / 2 ND ND ND 1040 8300 73000 No Constituent not detected.
1,1,2,2-Tetrachloroethane 0 / 2 ND ND ND 652 5220 7.05 No Constituent not detected.
1,1,2-Trichloro-1,2,2-trifluoroethane 0 / 2 ND ND ND 1460 11700 73000 No Constituent not detected.
1,1,2-Trichloroethane 0 / 2 ND ND ND 519 4150 2.92 No Constituent not detected.
1,1-Dichloroethane 0 / 2 ND ND ND 769 6150 256 No Constituent not detected.
1,1-Dichloroethene 0 / 2 ND ND ND 753 6020 2920 No Constituent not detected.
1,2,4-Trichlorobenzene 0 / 2 ND ND ND 3520 28200 29.2 No Constituent not detected.
1,2,4-Trimethylbenzene 2 / 2 1710 19300 SG-4 - - - - 876 YES Maximum detect exceeds screening value.
1,2-Dibromoethane 0 / 2 ND ND ND 1460 11700 0.68 No Constituent not detected.
1,2-Dichlorobenzene 0 / 2 ND ND ND 1140 9120 2920 No Constituent not detected.
1,2-Dichloroethane 0 / 2 ND ND ND 384 3070 15.7 No Constituent not detected.
1,2-Dichloropropane 0 / 2 ND ND ND 877 7020 58.4 No Constituent not detected.
1,3,5-Trimethylbenzene 2 / 2 1150 9790 SG-4 - - - - 876 YES Maximum detect exceeds screening value.
1,3-Butadiene 0 / 2 ND ND ND 420 3360 13.6 No Constituent not detected.
1,3-Dichlorobenzene 0 / 2 ND ND ND 1140 9120 NA No Constituent not detected.
1,4-Dichlorobenzene 0 / 2 ND ND ND 1140 9120 37.2 No Constituent not detected.
2-Butanone (MEK) 0 / 2 ND ND ND 2800 22400 73000 No Screening value not available. 
2-Hexanone 0 / 2 ND ND ND 3890 31100 438 No Constituent not detected.
2-Propanol 0 / 2 ND ND ND 2340 18700 NA No Constituent not detected.
4-Ethyltoluene 2 2 / 2 1240 25500 SG-4 - - - - 73000 No Maximum detect below screening value.
4-Methyl-2-pentanone 0 / 2 ND ND ND 3890 31100 43800 No Constituent not detected.
Acetone 0 / 2 ND ND ND 2250 45100 451000 No Constituent not detected.
Benzene 1 / 2 751.5 751.5 SG-5 2430 2430 52.4 YES Maximum detect exceeds screening value.
Benzyl chloride 0 / 2 ND ND ND 981 19700 8.34 No Constituent not detected.
Bromodichloromethane 0 / 2 ND ND ND 1270 10200 11.0 No Screening value not available. 
Bromoform 0 / 2 ND ND ND 4910 15700 372 No Screening value not available. 
Bromomethane 0 / 2 ND ND ND 737 5900 73.0 No Constituent not detected.
Carbon disulfide 0 / 2 ND ND ND 591 4730 10200 No Constituent not detected.
Carbon tetrachloride 0 / 2 ND ND ND 597 4780 68.1 No Screening value not available. 
Chlorobenzene 0 / 2 ND ND ND 875 7000 730 No Screening value not available. 
Chloroethane 0 / 2 ND ND ND 501 4010 146000 No Constituent not detected.
Chloroform 0 / 2 ND ND ND 463 3710 17.8 No Screening value not available. 
Chloromethane 0 / 2 ND ND ND 392 3140 1310 No Constituent not detected.
cis-1,2-Dichloroethene 0 / 2 ND ND ND 753 6020 NA No Constituent not detected.
cis-1,3-Dichloropropene 0 2 ND ND ND 862 6900 NA No Constituent not detected.

TABLE 2-7
IDENTIFICATION OF CONTAMINANTS OF CONCERN IN OFFSITE SOIL GAS - VAPOR INTRUSION TO INDOOR AIR

Alker Tire - Buckhannon, Upshur County, West Virginia

Frequency 
of Detection
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Risk-Based Remedies
RBR Consulting, Inc.

Contaminant 

Minimum 
Detected 

Concentration
(ug/m3)

Maximum 
Detected 

Concentration
(ug/m3)

Sample with 
Maximum 

Detect

Minimum 
Detection 

Limit
(ug/m3)

Maximum 
Detection 

Limit
(ug/m3)

USEPA Soil Gas
Vapor Intrusion 

Screening
Level 1

(µg/m³)
Contaminant 
of Concern Comment

TABLE 2-7
IDENTIFICATION OF CONTAMINANTS OF CONCERN IN OFFSITE SOIL GAS - VAPOR INTRUSION TO INDOOR AIR

Alker Tire - Buckhannon, Upshur County, West Virginia

Frequency 
of Detection

Volatile Organics (Continued)
Cyclohexane 0 2 ND ND ND 654 5230 87600 No Constituent not detected.
Dibromochloromethane 0 / 2 ND ND ND 1620 12900 NA No Constituent not detected.
Dichlorodifluoromethane 0 / 2 ND ND ND 944 7550 1460 No Constituent not detected.
Dichlorotetrafluoroethane 0 / 2 ND ND ND 1330 10600 NA No Constituent not detected.
Ethanol 0 / 2 ND ND ND 895 7160 NA No Constituent not detected.
Ethyl Acetate 0 / 2 ND ND ND 685 5480 1020 No Constituent not detected.
Ethylbenzene 2 / 2 3745 84300 SG-4 - - - - 164 YES Maximum detect exceeds screening value.
Hexachlorobutadiene 0 / 2 ND ND ND 2030 16200 18.6 No Constituent not detected.
isopropylbenzene 1 / 2 1800 1800 SG-5 18700 18700 5840 YES Detection limits exceed screening value.
Methyl tert-butyl ether 0 / 2 ND ND ND 3420 27400 1570 No Constituent not detected.
Methylene Chloride 0 / 2 ND ND ND 3300 26400 8760 No Constituent not detected.
Naphthalene 0 / 2 ND ND ND 2490 19900 12.0 YES Detection limits exceed screening value.
n-Heptane 1 / 2 22550 22550 SG-5 6230 6230 5840 YES Maximum detect exceeds screening value.
n-Hexane 2 / 2 22050 3280000 SG-4 - - - - 10200 YES Maximum detect exceeds screening value.
Propylene 1 / 2 653 653 SG-5 2620 2620 43800 No Maximum detect below screening value.
Styrene 0 / 2 ND ND ND 809 6470 14600 No Constituent not detected.
Tetrachloroethene 0 / 2 ND ND ND 644 5150 584 No Constituent not detected.
Tetrahydrofuran 0 / 2 ND ND ND 561 4480 29200 No Constituent not detected.
Toluene 2 / 2 7380 389000 SG-4 - - - - 73000 YES Maximum detect exceeds screening value.
trans-1,2-Dichloroethene 0 / 2 ND ND ND 753 6020 NA No Screening value not available. 
trans-1,3-Dichloropropene 0 / 2 ND ND ND 862 6900 NA No Constituent not detected.
Trichloroethene 0 / 2 ND ND ND 510 4080 29.2 No Constituent not detected.
Trichlorofluoromethane 0 / 2 ND ND ND 1070 8520 NA No Constituent not detected.
Vinyl acetate 0 / 2 ND ND ND 669 5350 2920 No Constituent not detected.
Vinyl chloride 0 / 2 ND ND ND 243 1940 92.9 No Constituent not detected.
Xylenes (total) 2 / 2 13260 279800 SG-4 - - - - 1460 YES Maximum detect exceeds screening value.

Notes:
  ND - Not Detected
  NA - Screening value not available to screen.
  "--" - Constituent detected in every sample; detection limit not presented.
  Bold values indicate that detection limits exceed the screening benchmark.
  1 Vapor intrusion screening values were calculated using the USEPA (2018a) VISL Calculator 3.5, using a target hazard quotient of 0.1, 
    a target risk of 1E-6, a commercial scenario, and a system temperature of 12.5° C.
  2  Vapor intrusion screening level for 4-ethyltoluene is based on the screening level for toluene. 
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Risk-Based Remedies
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Medium Pathway

Soil Direct Contact 1,2,4-Trimethylbenzene Naphthalene

1,3,5-Trimethylbenzene Xylenes (Total)

Benzene

Groundwater Direct Contact Benzene Toluene

Ethylbenzene Xylenes (Total)

Naphthalene Lead

Soil Gas Vapor Intrusion 1,2,4-Trimethylbenzene n-Heptane

Onsite 1,3,5-Trimethylbenzene n-Hexane

Benzene* Naphthalene*

Ethylbenzene Toluene

Isopropylbenzene Xylenes (Total)

Vapor Intrusion 1,2,4-Trimethylbenzene n-Heptane

Offsite 1,3,5-Trimethylbenzene n-Hexane

Benzene Naphthalene*

Ethylbenzene Toluene

Isopropylbenzene* Xylenes (Total)

Note:

* This constituent was retained as a COC because the detection limit exceeded the screening value.

Contaminants of Concern

TABLE 2-8
SUMMARY OF CONTAMINANTS OF CONCERN

Alker Tire - Buckhannon, Upshur County, West Virginia
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Risk-Based Remedies
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Number Maximum Arithmetic Upper Exposure Point
of Percent Detection Mean 1 Confidence Limit 2 Concentration 3

Depth Contaminants of Concern Samples Non-detect (mg/kg) (mg/kg) Distribution (mg/kg) (mg/kg)
Surface Volatile Organics Method SW8260B
(0-2 feet bgs) 1,2,4-Trimethylbenzene 11 81.8% 0.011 0.0031 Non-parametric 0.0063 0.0063

1,3,5-Trimethylbenzene 11 100.0% ND NA NA NA ND
Benzene 16 87.5% 0.0059 0.0024 Non-parametric 0.0043 0.0043
Naphthalene 11 100.0% ND NA NA NA ND
Xylenes (Total) 16 87.5% 0.0304 0.0077 Non-parametric 0.015 0.015

Surface and Subsurface Volatile Organics Method SW8260B
(0-16 feet bgs) 1,2,4-Trimethylbenzene 27 70.4% 804 83.1 Gamma 264 264

1,3,5-Trimethylbenzene 27 81.5% 216 20.3 Normal 40.4 40.4
Benzene 37 78.4% 57.6 1.95 Lognormal 17.9 17.9
Naphthalene 27 77.8% 283 21.2 Normal 43.4 43.4
Xylenes (Total) 37 73.0% 1025 99.4 Gamma 254 254
Volatile Organics Method SW8021B
Benzene 5 40.0% 73.8 14.8 Normal 49.2 49.2
Xylenes (Total) 5 40.0% 676 135 Normal 451 451

Notes:  
NA - Not Applicable.
ND - Not Detected; this constituent was not detected in the surface soil data set.
 1 The arithmetic mean is calculated using all detected concentrations and non-detects are included at one half the detection limit.
 2 Details of all statistical calculations are provided in Appendices B-1 and B-2.
  3 The Exposure Point Concentration (EPC) is the lower of the maximum detected concentration or the Upper Confidence Limit (UCL).

TABLE 3-1
EXPOSURE POINT CONCENTRATIONS FOR CONTAMINANTS OF CONCERN IN SOIL - DIRECT CONTACT

Alker Tire - Buckhannon, Upshur County, West Virginia
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Number Maximum Arithmetic Upper Exposure Point
of Percent Detection Mean 1 Confidence Limit 1 Concentration 2

Contaminants of Concern Representative wells Samples Non-detect (µg/L) (µg/L) Distribution (µg/L) (µg/L)
Volatile Organics
Benzene RW-1, MW-15, MW-16, MW-17 7 14% 506 174 Normal 294 294
Ethylbenzene RW-1, MW-15, MW-16, MW-17 7 0% 1990 1185 Normal 1533 1533
Naphthalene RW-1, MW-15, MW-16 3 0% 310 211 NA NA 310
Toluene RW-1, MW-15, MW-16, MW-17 7 0% 6640 2414.0 Normal 4274 4274
Xylenes (Total) RW-1, MW-15, MW-16, MW-17 7 0% 12600 5280 Normal 8850 8850
Lead* RW-1, MW-16, MW-17 3 0% 64.4 37.5 NA NA 37.5

Notes:  
 1 The arithmetic mean is calculated using all detected concentrations and non-detects are included at one half the detection limit.
 2 Details of all statistical calculations are provided in Appendix B-3.
  3 The Exposure Point Concentration (EPC) is the lower of the maximum detected concentration or the Upper Confidence Limit (UCL).
  * The EPC for lead is the arithmeticac mean concentration.
 NA - Statistics not calculated due to an insufficient number of detected concentrations in the dataset for this constituent. 

TABLE 3-2
EXPOSURE POINT CONCENTRATIONS FOR CONTAMINANTS OF CONCERN IN GROUNDWATER * - DIRECT CONTACT

Alker Tire - Buckhannon, Upshur County, West Virginia
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Risk-Based Remedies
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Number Maximum Arithmetic Exposure Point
of Percent Detection Mean 1 Concentration 2

Contaminants of Concern Samples Non-detect (ug/m3) (ug/m3) (ug/m3)

Volatile Organics
1,2,4-Trimethylbenzene 3 0.0% 62000 36200 62000
1,3,5-Trimethylbenzene 3 0.0% 23800 16200 23800
Benzene* 3 100.0% 1215 1200 1215
Ethylbenzene 3 0.0% 123000 81800 123000
Isopropylbenzene 3 0.0% 46900 36300 46900
Naphthalene* 3 100.0% 9950 9780 9950
n-Heptane 3 0.0% 1500000 1000000 1500000
n-Hexane 3 0.0% 2920000 1840000 2920000
Toluene 3 0.0% 370000 141000 370000
Xylenes (Total) 3 0.0% 381700 245000 381700

Notes:  
 2 The arithmetic mean is calculated using all detected concentrations and non-detects are included at one half the detection limit.
 3 The EPC is based on the maximum detected concentration due to the small number of samples.
 * Constituent was non-detect but retained as a COC based on elevated detection limits. Maximum detections  are represented by
  a value of one-half the maximum detection limit. See text Section 3.2.1.3.

TABLE 3-3

Alker Tire - Buckhannon, Upshur County, West Virginia
INTRUSION
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Risk-Based Remedies
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Number Maximum Arithmetic Exposure Point
of Percent Detection Mean 1 Concentration 2

Contaminants of Concern Samples Non-detect (ug/m3) (ug/m3) (ug/m3)

Volatile Organics
1,2,4-Trimethylbenzene 2 0.0% 19300 10500 19300
1,3,5-Trimethylbenzene 2 0.0% 9790 5470 9790
Benzene 2 50.0% 751.5 983 752
Ethylbenzene 2 0.0% 84300 44000 84300
Isopropylbenzene* 2 50.0% 1800 5580 1800
Naphthalene* 2 100.0% 9950 5600 9950
n-Heptane 2 50.0% 22550 12800 22550
n-Hexane 2 0.0% 3280000 1650000 3280000
Toluene 2 0.0% 389000 198000 389000
Xylenes (Total) 2 0.0% 279800 147000 279800

Notes:  
 1 The arithmetic mean is calculated using all detected concentrations and non-detects are included at one half the detection limit.
 2 The EPC is based on the maximum detected concentration due to the small number of samples.
 * Isopropylbenzene and naphthalene were retained as COC based on elevated detection limits. Naphthalene was non-detect; the maximum detection
  is represented by a value of one-half the maximum detection limit. See text Section 3.2.1.3.

TABLE 3-4
EXPOSURE POINT CONCENTRATIONS FOR CONTAMINANTS OF CONCERN IN OFFSITE SOIL GAS - VAPOR INTRUSION

Alker Tire - Buckhannon, Upshur County, West Virginia
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Risk-Based Remedies
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Soil Source Particulate Emission  Particulate EPC
Concentration 1 Factor (PEF) 2 Ambient Air 3

Medium Contaminant of Concern (mg/kg) (m3/kg) (mg/m3)

Surface Soil Volatile Organics
1,2,4-Trimethylbenzene 6.26E-03 1.32E+09 4.76E-12
1,3,5-Trimethylbenzene ND 1.32E+09 NA
Benzene 4.25E-03 1.32E+09 3.23E-12
Naphthalene ND 1.32E+09 NA
Xylenes (Total) 1.48E-02 1.32E+09 1.12E-11

Surface and Subsurface Volatile Organics
Soil 1,2,4-Trimethylbenzene 2.64E+02 1.32E+09 2.00E-07

1,3,5-Trimethylbenzene 4.04E+01 1.32E+09 3.07E-08
Benzene 1.79E+01 1.32E+09 1.36E-08
Naphthalene 4.34E+01 1.32E+09 3.30E-08
Xylenes (Total) 2.54E+02 1.32E+09 1.93E-07

Notes:
NA - Not Applicable.
ND - Not Detected.
  1 The soil source concentration is the soil EPC as presented in Table 3-1.
  2 Particulate Emission Factor (PEF) is the default value from WVDEP (2012b).
  3 Ambient air concentration is calculated as the soil source concentration divided by the PEF.

TABLE 3-5
EXPOSURE POINT CONCENTRATIONS FOR 

INHALATION OF PARTICULATE EMISSIONS IN AMBIENT AIR 
Alker Tire - Buckhannon, Upshur County, West Virginia
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Risk-Based Remedies
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Soil Source Volatilization  Volatile EPC
Contaminant of Concentration 1 Factor (VF) 2 Ambient Air 3

Medium Concern (mg/kg) (m3/kg) (mg/m3)

Surface Soil Volatile Organics
1,2,4-Trimethylbenzene 6.26E-03 7.91E+03 7.91E-07
1,3,5-Trimethylbenzene ND 6.61E+03 NA
Benzene 4.25E-03 3.54E+03 1.20E-06
Naphthalene ND 4.63E+04 NA
Xylenes (Total) 1.48E-02 5.74E+03 2.58E-06

Surface and Subsurface Volatile Organics
Soil 1,2,4-Trimethylbenzene 2.64E+02 7.91E+03 3.33E-02

1,3,5-Trimethylbenzene 4.04E+01 6.61E+03 6.11E-03
Benzene 1.79E+01 3.54E+03 5.06E-03
Naphthalene 4.34E+01 4.63E+04 9.37E-04
Xylenes (Total) 2.54E+02 5.74E+03 4.42E-02

Notes:
NA - Not Applicable.
ND - Not Detected.
  1 The soil source concentration is the soil EPC as presented in Table 3-1.
  2 Volatilization factor is obtained from USEPA (2017).
  3 Ambient air concentration is calculated as the source concentration divided by the TF.

TABLE 3-6
EXPOSURE POINT CONCENTRATIONS FOR VOLATILE

CONTAMINANTS IN AMBIENT AIR (SOIL SOURCE)
Alker Tire - Buckhannon, Upshur County, West Virginia
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Risk-Based Remedies
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Exposure Point Exposure Point
Concentration Concentration

Contaminant of Concern
in Groundwater 1

 (ug/L)
in Air 3

 (mg/m3) 

Volatile Organics
Benzene 294 6.65E-02 1.95E-02

Ethylbenzene 1533 5.72E-02 8.77E-02

Naphthalene 310 4.67E-02 1.45E-02

Toluene 4274 6.13E-02 2.62E-01
Xylenes (Total) 37 5.71E-02 2.14E-03

Notes:  
   1 The groundwater source concentration is the groundwater EPC as presented in Table 3-2.
  2 Details of the VFtrench calculation are provided in Appendix C.
   3 Ambient air concentration is calculated as the groundwater source concentration multiplied by the VF.

TABLE 3-7
EXPOSURE POINT CONCENTRATIONS FOR VOLATILE CONTAMINANTS OF CONCERN IN AMBIENT AIR 

(GROUNDWATER SOURCE)

VFtrench 2

(L/m3)

Alker Tire - Buckhannon, Upshur County, West Virginia

Tab 3-1 to 3-17_5-10-2018 5/16/2018
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TFind for Soil Gas Volatile EPC
Soil Gas EPC 1 to Indoor Air 2 in Indoor Air 3

Contaminants of Concern (mg/m3) (cm3/cm3) (mg/m3)

Volatile Organics
1,2,4-Trimethylbenzene 62.0 1.02E-04 6.32E-03
1,3,5-Trimethylbenzene 23.8 1.02E-04 2.42E-03
Benzene 1.22 1.14E-04 1.39E-04
Ethylbenzene 123 1.06E-04 1.30E-02
Isopropylbenzene 46.9 1.02E-04 4.77E-03
Naphthalene 9.95 1.02E-04 1.01E-03
n-Heptane 1500 1.04E-04 1.56E-01
n-Hexane 2920 1.08E-04 3.16E-01
Toluene 370 1.10E-04 4.07E-02
Xylenes (Total) 382 1.06E-04 4.05E-02

Notes:
  1 The soil vapor source concentration is the EPC for soil vapor as presented in Table 3-3.
  2  Details of Transport Factor (TFind) calculations are provided in Appendix D.
  3  Indoor air concentration is calculated as the soil gas concentration multiplied by the TFind.

TABLE 3-8
EXPOSURE POINT CONCENTRATIONS FOR CONTAMINANTS OF CONCERN IN INDOOR AIR - 

ONSITE SCENARIO
Alker Tire - Buckhannon, Upshur County, West Virginia

Tab 3-1 to 3-17_5-10-2018 5/16/2018
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TFind for Soil Gas Volatile EPC
Soil Gas EPC 1 to Indoor Air 2 in Indoor Air 3

Contaminants of Concern (mg/m3) (cm3/cm3) (mg/m3)

Volatile Organics
1,2,4-Trimethylbenzene 19.3 9.52E-05 1.84E-03
1,3,5-Trimethylbenzene 9.79 9.49E-05 9.29E-04
Benzene 0.75 1.08E-04 8.15E-05
Ethylbenzene 84.3 9.95E-05 8.39E-03
Isopropylbenzene 1.80 9.50E-05 1.71E-04
Naphthalene 9.95 9.51E-05 9.46E-04
n-Heptane 22.6 9.76E-05 2.20E-03
n-Hexane 3280 1.02E-04 3.34E-01
Toluene 389 1.04E-04 4.04E-02
Xylenes (Total) 280 9.95E-05 2.78E-02

Notes:
  1 The soil vapor source concentration is the EPC for soil vapor as presented in Table 3-4.
  2  Details of Transport Factor (TFind) calculations are provided in Appendix D.
  3  Indoor air concentration is calculated as the soil gas concentration multiplied by the TFind.

TABLE 3-9
EXPOSURE POINT CONCENTRATIONS FOR CONTAMINANTS OF CONCERN IN INDOOR AIR - 

OFFSITE SCENARIO
Alker Tire - Buckhannon, Upshur County, West Virginia

Tab 3-1 to 3-17_5-10-2018 5/16/2018
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Symbol Factor Units Comments
C  Constituent Concentration mg/kg, mg/L, mg/m3  Concentration of constituent in

 environmental medium
CR  Contact Rate mg/day, L/day, m3/day  Receptor's rate of contact with

 environmental medium
EF  Exposure Frequency days/year  Days per year that the receptor

 may be exposed
ED  Exposure Duration years  Number of years during which

 receptor may be exposed
BW  Body Weight kilograms  Intake is normalized for

 receptor's body weight
AT  Averaging Time days  Period over which exposure is

 averaged

C  x  CR  x  EF  x  ED
BW  x  AT

TABLE 3-10
GENERAL FORMULA FOR CALCULATION OF CONTAMINANT INTAKES

Intake (mg/kg-day)  =  

Alker Tire - Buckhannon, Upshur County, West Virginia

Tab 3-1 to 3-17_5-10-2018 5/16/2018
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Contaminant of Concern

Dermal Absorption 
Fraction
(unitless) Source

VOCs
1,2,4-Trimethylbenzene NA WVDEP (2014); USEPA (2004b) Section 3.2.2.4
1,3,5-Trimethylbenzene NA WVDEP (2014); USEPA (2004b) Section 3.2.2.4
Benzene NA WVDEP (2014); USEPA (2004b) Section 3.2.2.4
Naphthalene 0.13 WVDEP (2014); USEPA (2017) 
Xylenes (total) NA WVDEP (2014); USEPA (2004b) Section 3.2.2.4

Notes:
NA - Not Available

TABLE 3-11
DERMAL ABSORPTION FRACTIONS FOR CONTAMINANTS OF CONCERN IN SOIL 

Alker Tire - Buckhannon, Upshur County, West Virginia

Tab 3-1 to 3-17_5-10-2018 5/16/2018
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Contaminants of Concern

Dermal 
Permeability 

Coefficient (KP) 
(cm/hr) Source

Volatile Organics
Benzene 1.49E-02 Chemical-Specific Parameters Supporting Table (USEPA, 2017)
Ethylbenzene 4.93E-02 Chemical-Specific Parameters Supporting Table (USEPA, 2017)
Naphthalene 4.66E-02 Chemical-Specific Parameters Supporting Table (USEPA, 2017)
Toluene 3.11E-02 Chemical-Specific Parameters Supporting Table (USEPA, 2017)
Xylenes (Total) 5.00E-02 Chemical-Specific Parameters Supporting Table (USEPA, 2017)

TABLE 3-12
DERMAL PERMEABILITY COEFFICIENTS FOR CONTAMINANTS OF CONCERN IN GROUNDWATER

Alker Tire - Buckhannon, Upshur County, West Virginia

Tab 3-1 to 3-17_5-10-2018 5/16/2018
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Symbol Exposure Factor Outdoor Worker Construction/Excavation Worker
CS Constituent Concentration in Soil (mg/kg)

IR Soil Ingestion Rate 50 mg/day 330 mg/day
ABS Gastrointestinal Absorption Factor
CF Conversion Factor 1 x 10-6 kg/mg 1 x 10-6 kg/mg
EF Exposure Frequency 250 days/year 30 days/year
ED Exposure Duration 25 years 1 year
BW Body Weight 70 kg 70 kg
AT Averaging Time 9,125 days (NC) 365 days (NC)

25,550 days (C) 25,550 days (C)

(NC) - Non-carcinogenic Averaging Time
(C) - Carcinogenic Averaging Time

Lifetime Average Daily Dose (LADD)  =  CS  x  IR  x  ABS  x  CF  x  EF  x  ED  x  1/BW  x  1/AT(C)

TABLE 3-13
FACTORS USED IN DOSE CALCULATIONS: INCIDENTAL INGESTION OF SOIL

Alker Tire - Buckhannon, Upshur County, West Virginia

Constituent-Specific; see Table 3-1.

100% for all constituents.

Average Daily Dose (ADD)  =  CS  x  IR  x  ABS  x  CF  x  EF  x  ED  x  1/BW  x  1/AT(NC)

Tab 3-1 to 3-17_5-10-2018 5/16/2018
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Symbol Exposure Factor Outdoor Worker
Construction/Excavation 

Worker
CS Constituent Concentration in Soil (mg/kg)

CF Conversion Factor 1 x 10-6 kg/mg 1 x 10-6 kg/mg
SA Skin Surface Area 3,300 cm2/day 3,300 cm2/day
AF Soil Adherence Factor 0.2 mg/cm2 0.3 mg/cm2

DAF Dermal Absorption Fraction (unitless)
EF Exposure Frequency 250 days/year 30 days/year
ED Exposure Duration 25 years 1 year
BW Body Weight 70 kg 70 kg
AT Averaging Time 9,125 days (NC) 365 days (NC)

25,550 days (C) 25,550 days (C)

(NC) - Non-carcinogenic Averaging Time
(C) - Carcinogenic Averaging Time

Lifetime Average Daily Dose (LADD) =  CS  x  CF  x  SA  x  AF  x  DAF  x  EF  x  ED  x  1/BW  x  1/AT(C)

TABLE 3-14
FACTORS USED IN DOSE CALCULATIONS: DERMAL CONTACT WITH SOIL 

Alker Tire - Buckhannon, Upshur County, West Virginia

Constituent-Specific; see Table 3-1.

Constituent-Specific; see Table 3-11

Average Daily Dose (ADD) =  CS  x  CF  x  SA  x  AF  x  DAF  x  EF  x  ED  x  1/BW  x  1/AT(NC)

Tab 3-1 to 3-17_5-10-2018 5/16/2018
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Symbol Exposure Factor Outdoor Worker
Construction/Excavation 

Worker Indoor Worker
CA Constituent Concentration in Air (mg/m3)
ET Exposure Time 8 hr/day 8 hr/day (soil) 8 hr/day

2 hr/day (groundwater)

EF Exposure Frequency 250 days/year 30 days/year 250 days/year
ED Exposure Duration 25 years 1 year 25 years 
AT Averaging Time 219,000 hours (NC) 8,760 hours (NC) 219,000 hours (NC)

613,200 hours (C) 613,200 hours (C) 613,200 hours (C)

(NC) - Non-carcinogenic Averaging Time
(C) - Carcinogenic Averaging Time

Exposure Concentration (for Noncarcinogens) =  CA  x  ET  x  EF  x  ED  x  1/AT(NC)

Exposure Concentration (for Carcinogens) =  CA  x  ET  x  EF  x  ED  x  1/AT(C)

TABLE 3-15
FACTORS USED TO CALCULATE THE EXPOSURE CONCENTRATION: 

INHALATION OF PARTICULATE AND VOLATILE EMISSIONS

Constituent and Source-Specific; See Tables 3-5 to 3-9.

Alker Tire - Buckhannon, Upshur County, West Virginia

Tab 3-1 to 3-17_5-10-2018 5/16/2018
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Symbol Exposure Factor
Construction/Excavation

 Worker
CW Constituent Concentration in Water (mg/L) Constituent-specific; see Table 3-2.
IRW Water Ingestion Rate 0.05 L/day
EF Exposure Frequency 30 days/year
ED Exposure Duration 1 year
BW Body Weight 70 kg
AT Averaging Time 365 days (NC)

25,550 days (C)

(NC) - Non-carcinogenic Averaging Time
(C) - Carcinogenic Averaging Time

Average Daily Dose (ADD) =  CW  x  IRW  x  EF  x  ED  x  1/BW  x  1/AT(NC)

Lifetime Average Daily Dose (LADD) =  CW  x  IRW  x  EF  x  ED  x  1/BW  x  1/AT(C)

TABLE 3-16
FACTORS USED IN DOSE CALCULATIONS: INCIDENTAL INGESTION OF GROUNDWATER 

Alker Tire - Buckhannon, Upshur County, West Virginia

Tab 3-1 to 3-17_5-10-2018 5/16/2018
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Symbol Exposure Factor
Construction/Excavation

 Worker
CW Constituent Concentration in Water (mg/L) Constituent-specific; see Table 3-2.
CF Conversion Factor 1 x 10-3 L/cm3

SA Skin Surface Area 3,300 cm2

KP Dermal Permeability Coefficient (cm/hr) Constituent-specific; see Table 3-12.
ET Exposure Time 2 hrs/day
EF Exposure Frequency 30 days/year
ED Exposure Duration 1 year
BW Body Weight 70 kg
AT Averaging Time 365 days (NC)

25,550 days (C)

(NC) - Non-carcinogenic Averaging Time
(C) - Carcinogenic Averaging Time

Average Daily Dose (ADD) =  CW  x  CF  x  SA  x  Kp  x  ET  x  EF  x  ED  x  1/BW  x  1/AT(NC)

Lifetime Average Daily Dose (LADD) =  CW  x  CF  x  SA  x  Kp  x  ET  x  EF  x  ED  x  1/BW  x  1/AT(C)

TABLE 3-17
FACTORS USED IN DOSE CALCULATIONS: DERMAL CONTACT WITH GROUNDWATER 

Alker Tire - Buckhannon, Upshur County, West Virginia

Tab 3-1 to 3-17_5-10-2018 5/16/2018
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Absorption Chronic Dermal Dermal Cancer
Contaminant Target System / Efficiency Reference Dose 1 Slope Factor 2

of Concern Critical Effect Factor (mg/kg-day) (mg/kg-day)-1

Volatile Organics

1,2,4-Trimethylbenzene developmental, hematologic, 
nervous, respiratory 1.0E-02 I NA 1 1.0E-02 NA 6.0E-02 I NA

1,3,5-Trimethylbenzene developmental, nervous 1.0E-02 I NA 1 1.0E-02 NA 6.0E-02 I NA

Benzene immune 4.0E-03 I 5.5E-02 I 1 4.0E-03 5.5E-02 3.0E-02 I 7.8E-06 I

Ethylbenzene developmental, hepatic, urinary 1.0E-01 I 1.1E-02 C 1 1.0E-01 1.1E-02 1.0E+00 I 2.5E-06 C

Isopropylbenzene endocrine, urinary 1.0E-01 I NA 1 1.0E-01 NA 4.0E-01 I NA

Naphthalene whole body (weight), nervous, 
respiratory 2.0E-02 I NA 1 2.0E-02 NA 3.0E-03 i 3.4E-05 C

n-Heptane auditory 3.0E-04 X NA 1 3.0E-04 NA 4.0E-01 P NA

n-Hexane nervous NA NA 1 NA NA 7.0E-01 I NA

Toluene nervous, urinary 8.0E-02 I NA 1 8.0E-02 NA 5.0E+00 I NA

Xylenes (Total) nervous 2.0E-01 I NA 1 2.0E-01 NA 1.0E-01 I NA

Notes:
  1  Dermal RfDs are calculated by multiplying the oral RfDs by the fractional absorption value, in accordance with USEPA (2004b).
  2  Dermal CSFs are calculated by dividing the oral CSFs by the fractional absorption value, in accordance with USEPA (2004b).
  (I) - Integrated Risk Information System (IRIS; USEPA, 2018b)
  (P) - Provisional Peer Reviewed Toxicity Values (PPRTV; USEPA, 2018c).
  (C) - Value from California EPA, as presented by USEPA (2017).
  (X) - Provisional Peer Reviewed Toxicity Values Appendix (PPRTV; USEPA, 2018c).
  NA - USEPA-derived toxicity values are not available for this particular exposure route or endpoint.

Reference Dose Slope Factor Reference Conc. Risk Factor
(mg/kg-day) (mg/kg-day)-1 (mg/m3) (ug/m3)-1

TABLE 4-1
TOXICITY VALUES FOR CONTAMINANTS OF CONCERN
Alker Tire - Buckhannon, Upshur County, West Virginia

Chronic Oral Oral Cancer Inhalation Inhalation Unit

Tab�4Ͳ1�Toxicity�Values 5/16/2018
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Noncancer Theoretical
Hazard Excess Lifetime Fetal Blood

Receptor Exposure Pathways Index Cancer Risk Lead Level
Outdoor Worker Incidental Ingestion of Surface Soil

Dermal Contact with Surface Soil
Inhalation of Particulate & Volatile Emissions 0.000019 8.1E-10 - -

Construction/Excavation Incidental Ingestion of Surface and Subsurface Soil
Worker Dermal Contact with Surface and Subsurface Soil

Inhalation of Particulate & Volatile Emissions from Soil
Incidental Ingestion of Groundwater
Dermal Contact with Groundwater
Inhalation of Volatile Emissions from Groundwater 0.16 2.6E-07 1.45

Onsite Indoor Worker Inhalation of Volatiles in Indoor Air 0.40 5.6E-06 - -
Offsite Indoor Worker Inhalation of Volatiles in Indoor Air 0.26 4.4E-06 - -

Notes:
   Appendix E presents a detailed breakdown of the risk calculations by pathway and constituent.
   - - = Lead is not a COC for this exposure medium.  
  NA - No toxicity values are available for this endpoint or exposure pathway.

TABLE 5-1
SUMMARY OF THEORETICAL EXCESS LIFETIME CANCER RISKS, NONCANCER HAZARD INDICES 

AND FETAL BLOOD LEAD LEVELS FOR ALL RECEPTORS
Alker Tire - Buckhannon, Upshur County, West Virginia

Tab 5-1 to 5-6_5-15-18 5/16/2018
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Noncancer Theoretical
Hazard Excess Lifetime

Constituent Index Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 0.0000033 NA
1,3,5-Trimethylbenzene* NA NA
Benzene 0.00001 8.1E-10
Naphthalene* NA NA
Xylenes (Total) 0.0000059 NA
Pathway Summary 0.000019 8.1E-10

Notes:
NA - Toxicity values are not available for this endpoint or exposure pathway
* 1,3,5-Trimethylbenzene and naphthalene were not detected in the surface soil data set.

TABLE 5-2
THEORETICAL EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD INDEX FOR 

THE OUTDOOR WORKER
Alker Tire - Buckhannon, Upshur County, West Virginia

Tab 5-1 to 5-6_5-15-18 5/16/2018
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Noncancer Theoretical
Hazard Excess Lifetime

Constituent Index Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 0.025 NA
1,3,5-Trimethylbenzene 0.0044 NA
Benzene 0.024 7.6E-08
Ethylbenzene 0.0074 1.3E-07
Naphthalene 0.049 6.1E-08
Toluene 0.016 NA
Xylenes (total) 0.033 NA
Pathway Summary 0.16 2.6E-07

  Notes:
  NA = Toxicity values are not available for this endpoint or exposure pathway.  

TABLE 5-3
THEORETICAL EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD INDEX FOR 

THE CONSTRUCTION/EXCAVATION WORKER
Alker Tire - Buckhannon, Upshur County, West Virginia

Tab 5-1 to 5-6_5-15-18 5/16/2018
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Noncancer Theoretical
Hazard Excess Lifetime

Constituent Index Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 0.024 NA
1,3,5-Trimethylbenzene 0.0092 NA
Benzene 0.0011 8.83E-08
Ethylbenzene 0.003 2.66E-06
Isopropylbenzene 0.0027 NA
Naphthalene 0.077 2.81E-06
n-Heptane 0.089 NA
n-Hexane 0.10 NA
Toluene 0.0019 NA
Xylenes (Total) 0.092 NA
Pathway Summary 0.40 5.6E-06

Notes:
NA = Toxicity values are not available for this endpoint or exposure pathway.  

TABLE 5-4
THEORETICAL EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD INDEX 

FOR THE ONSITE INDOOR WORKER
Alker Tire - Buckhannon, Upshur County, West Virginia

Tab 5-1 to 5-6_5-15-18 5/16/2018
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Noncancer Theoretical
Hazard Excess Lifetime

Constituent Index Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 0.007 NA
1,3,5-Trimethylbenzene 0.0035 NA
Benzene 0.00062 5.19E-08
Ethylbenzene 0.0019 1.71E-06
Isopropylbenzene 0.000098 NA
Naphthalene 0.072 2.62E-06
n-Heptane 0.0013 NA
n-Hexane 0.11 NA
Toluene 0.0018 NA
Xylenes (Total) 0.064 NA
Pathway Summary 0.26 4.4E-06

Notes:
NA = Toxicity values are not available for this endpoint or exposure pathway.  

TABLE 5-5
THEORETICAL EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD INDEX 

FOR THE OFFSITE INDOOR WORKER
Alker Tire - Buckhannon, Upshur County, West Virginia

Tab 5-1 to 5-6_5-15-18 5/16/2018
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Equations:

PbBadult,central  =  PbBadult,0  + ( PbW  x  BKSF  x  IRW  x  AFW  x  EFW ) / AT

PbBadult,0.95  =  PbBadult,central  x  GSDi 1.645

PbBfetal,0.95  =  PbBadult,0.95  x  Rfetal/maternal

Symbol Input Parameter
PbBadult,0 Baseline blood lead concentration 0.60 µg/dL

PbW Average water lead concentration 37.47 ug/L

BKSF Biokinetic slope factor 0.4 [µg/dL] / [µg/day]
IRW Intake rate of water 0.050 L/day
AFW Absolute absorption fraction 0.2 unitless
EFW Exposure frequency - water 30 days/year

AT Averaging time 365 days/year

GSDi Geometric standard deviation 1.8 unitless
Rfetal/maternal Transfer factor 0.9 unitless

Calculated Results
PbBadult,central Blood lead level: Adult, central tendency 0.61 µg/dL

PbBadult,0.95 Blood lead level: Adult, 95th Percentile 1.61 µg/dL
PbBfetal,0.95 Blood lead level: Fetus, 95th Percentile 1.45 µg/dL

TABLE 5-6
CALCULATED BLOOD LEAD CONCENTRATIONS FOR THE

CONSTRUCTION/EXCAVATION WORKER
Alker Tire - Buckhannon, Upshur County, West Virginia

Value

Value

Triad\Tab 5-1 to 5-6_5-15-18 5/16/2018
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TABLE A-1 Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.

Volatile Organics (mg/kg) Method SW8260B
1,1,1,2-Tetrachloroethane 630206 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
1,1,1-Trichloroethane 71556 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
1,1,2,2-Tetrachloroethane 79345 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
1,1,2-Trichloroethane 79005 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
1,1-Dichloroethane 75343 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
1,1-Dichloroethene 75354 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
1,1-Dichloropropene 563586 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
1,2,3-Trichlorobenzene 87616 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
1,2,3-Trichloropropane 96184 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
1,2,4-Trichlorobenzene 120821 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
1,2,4-Trimethylbenzene 95636 0.0054 804 < 0.004 748 0.0108 < 0.04 < 0.004
1,2-Dibromo-3-chloropropane 96128 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
1,2-Dibromoethane 106934 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
1,2-Dichlorobenzene 95501 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
1,2-Dichloroethane 107062 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
1,2-Dichloroethene (Total) 540590 NA NA NA NA NA NA NA
1,2-Dichloropropane 78875 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
1,3,5-Trimethylbenzene 108678 < 0.004 216 < 0.004 126 < 0.004 < 0.04 < 0.004
1,3-Dichlorobenzene 541731 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
1,3-Dichloropropane 142289 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
1,4-Dichlorobenzene 106467 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
2,2-Dichloropropane 594207 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
2-Butanone (MEK) 78933 < 0.04 < 100 < 0.04 < 100 < 0.04 < 0.4 < 0.04
2-Chlorotoluene 95498 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
2-Hexanone 591786 < 0.04 < 100 < 0.04 < 100 < 0.04 < 0.4 < 0.04
4-Chlorotoluene 106434 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
4-Isopropyltoluene 99876 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
4-Methyl-2-pentanone 108101 < 0.04 < 100 < 0.04 < 100 < 0.04 < 0.4 < 0.04
Acetone 67641 < 0.08 < 200 < 0.08 < 200 < 0.08 < 0.8 < 0.08
Acrolein 107028 < 0.04 < 100 < 0.04 < 100 < 0.04 < 0.4 < 0.04
Acrylonitrile 107131 < 0.04 < 100 < 0.04 < 100 < 0.04 < 0.4 < 0.04
Benzene 71432 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
Bromobenzene 108861 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
Bromochloromethane 74975 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
Bromodichloromethane 75274 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
Bromoform 75252 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
Bromomethane 74839 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
Carbon disulfide 75150 < 0.04 < 100 < 0.04 < 100 < 0.04 < 0.4 < 0.04
Carbon tetrachloride 56235 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
Chlorobenzene 108907 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004

Onsite Onsite Onsite Onsite Onsite Onsite

SB-2A (0-2) SB-2B (10-12) SB-3A (0-2) SB-3B (6-8) SB-4A (0-2)SB-1A (0-2) SB-1B (10-12)
0-2 10-12 0-20-2 10-12 0-2 6-8

Investigation Investigation Investigation Investigation Investigation Investigation Investigation
2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006

Subsurface
Onsite

2/15/2006

Surface Subsurface Surface SurfaceSurface Subsurface
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE A-1 Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.

Onsite Onsite Onsite Onsite Onsite Onsite

SB-2A (0-2) SB-2B (10-12) SB-3A (0-2) SB-3B (6-8) SB-4A (0-2)SB-1A (0-2) SB-1B (10-12)
0-2 10-12 0-20-2 10-12 0-2 6-8

Investigation Investigation Investigation Investigation Investigation Investigation Investigation
2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006

Subsurface
Onsite

2/15/2006

Surface Subsurface Surface SurfaceSurface Subsurface

Volatile Organics (ug/L) (Continued)
Chloroethane 75003 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
Chloroform 67663 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
Chloromethane 74873 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
cis-1,2-Dichloroethene 156592 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
cis-1,3-Dichloropropene 542756 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
Dibromochloromethane 124481 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
Dibromomethane 74953 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
Dichlorodifluoromethane 75718 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
Ethylbenzene 100414 < 0.004 234 < 0.004 97.6 0.0057 < 0.04 < 0.004
Hexachlorobutadiene 87683 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
Iodomethane 74884 < 0.04 < 100 < 0.04 < 100 < 0.04 < 0.4 < 0.04
Isopropylbenzene 98828 < 0.004 107 < 0.004 40.8 < 0.004 < 0.04 < 0.004
Methyl tert-butyl ether 1634044 < 0.04 < 50 < 0.04 < 50 < 0.04 < 0.4 < 0.04
Methylene Chloride 75092 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
Naphthalene 91203 < 0.004 151 < 0.004 106 < 0.004 < 0.04 < 0.004
n-Butylbenzene 104518 < 0.004 89.7 < 0.004 53.3 < 0.004 < 0.04 < 0.004
n-Propylbenzene 103651 < 0.004 134 < 0.004 75.5 < 0.004 < 0.04 < 0.004
sec-Butylbenzene 135988 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
Styrene 100425 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
tert-Butylbenzene 98066 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
Tetrachloroethene (PCE) 127184 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
Toluene 108883 0.0102 209 0.0046 20.5 0.0122 < 0.04 0.0041
trans-1,2-Dichloroethene 156605 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
trans-1,3-Dichloropropene 10061026 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004

 Trichloroethene(TCE) 79016 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
Trichlorofluoromethane 75694 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
Vinyl acetate 108054 < 0.04 < 100 < 0.04 < 100 < 0.04 < 0.4 < 0.04
Vinyl chloride 75014 < 0.004 < 10 < 0.004 < 10 < 0.004 < 0.04 < 0.004
m,p-Xylene - - 0.0208 660 < 0.008 441 0.0193 < 0.08 < 0.008
o-Xylene 95476 0.0096 234 < 0.004 145 0.0073 < 0.04 < 0.004
Xylenes (total) 1330207 0.0304 894 < 0.008 586 0.0266 < 0.08 < 0.008
Volatile Organics (mg/Kg) Method SW8021B
Methyl tert-butyl ether 1634044 NA NA NA NA NA NA NA
Benzene 71432 NA NA NA NA NA NA NA
Toluene 108883 NA NA NA NA NA NA NA
Ethylbenzene 100414 NA NA NA NA NA NA NA
m,p-Xylene - - NA NA NA NA NA NA NA
o-Xylene 95476 NA NA NA NA NA NA NA
Xylenes (Total)* 1330207 NA NA NA NA NA NA NA
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE A-1 Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.

Onsite Onsite Onsite Onsite Onsite Onsite

SB-2A (0-2) SB-2B (10-12) SB-3A (0-2) SB-3B (6-8) SB-4A (0-2)SB-1A (0-2) SB-1B (10-12)
0-2 10-12 0-20-2 10-12 0-2 6-8

Investigation Investigation Investigation Investigation Investigation Investigation Investigation
2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006

Subsurface
Onsite

2/15/2006

Surface Subsurface Surface SurfaceSurface Subsurface

Semi-Volatile Organics (mg/Kg)
1,2,4-Trichlorobenzene 120821 NA NA NA NA NA NA NA
1,2-Dichlorobenzene 95501 NA NA NA NA NA NA NA
1,3-Dichlorobenzene 541731 NA NA NA NA NA NA NA
1,4-Dichlorobenzene 106467 NA NA NA NA NA NA NA
2,4,5-Trichlorophenol 95954 NA NA NA NA NA NA NA
2,4,6-Trichlorophenol 88062 NA NA NA NA NA NA NA
2,4-Dichlorophenol 120832 NA NA NA NA NA NA NA
2,4-Dimethylphenol 105679 NA NA NA NA NA NA NA
2,4-Dinitrophenol 51285 NA NA NA NA NA NA NA
2,4-Dinitrotoluene 121142 NA NA NA NA NA NA NA
2,6-Dinitrotoluene 606202 NA NA NA NA NA NA NA
2-Chloronaphthalene 91587 NA NA NA NA NA NA NA
2-Chlorophenol 95578 NA NA NA NA NA NA NA
2-Methylnaphthalene 91576 NA NA NA NA NA NA NA
2-Methylphenol (o-cresol) 95487 NA NA NA NA NA NA NA
2-Nitroaniline 88744 NA NA NA NA NA NA NA
2-Nitrophenol 88755 NA NA NA NA NA NA NA
3&4-Methylphenol (m,p-Cresol) - - NA NA NA NA NA NA NA
3,3-Dichlorobenzidine 91941 NA NA NA NA NA NA NA
3-Nitroaniline NA NA NA NA NA NA NA
4,6-dinitro-2-methyl phenol 534521 NA NA NA NA NA NA NA
4-Bromophenyl-phenylether 101553 NA NA NA NA NA NA NA
4-chloro-3-methylphenol 59507 NA NA NA NA NA NA NA
4-Chloroaniline 106478 NA NA NA NA NA NA NA
4-Chlorophenyl Phenyl Ether 7005723 NA NA NA NA NA NA NA
4-Nitroaniline 100016 NA NA NA NA NA NA NA
4-Nitrophenol 100027 NA NA NA NA NA NA NA
Acenaphthene 83329 NA NA NA NA NA NA NA
Acenaphthene 83329 < 0.00321 0.104 < 0.00329 0.0652 < 0.00329 < 0.0033 < 0.0033
Acenaphthylene 208968 NA NA NA NA NA NA NA
Acenaphthylene 208968 0.0039 < 0.00327 < 0.00329 < 0.00328 < 0.00329 < 0.0033 < 0.0033
Anthracene 120127 < 0.00321 0.0403 < 0.00329 0.0139 < 0.00329 < 0.0033 < 0.0033
Benzo (g,h,i) perylene 191242 0.0198 0.0109 0.0093 < 0.00328 0.0183 < 0.0033 < 0.0033
Benzo(a)anthracene 56553 0.0244 0.0307 0.0133 0.0103 0.0156 < 0.0033 < 0.0033
Benzo(a)pyrene 50328 0.0237 0.0211 0.00598 < 0.00328 0.0229 < 0.0033 < 0.0033
Benzo(b)fluoranthene 205992 0.0305 0.0135 0.0093 < 0.00328 0.0269 < 0.0033 < 0.0033
Benzo(k)fluoranthene 207089 0.0214 0.0158 0.00664 < 0.00328 0.0209 < 0.0033 < 0.0033
Benzyl alcohol 100516 NA NA NA NA NA NA NA
bis(2-chloroethoxy) methane 111911 NA NA NA NA NA NA NA
bis(2-chloroethyl) ether 111444 NA NA NA NA NA NA NA
bis(2-chloroisopropyl) ether 108601 NA NA NA NA NA NA NA
bis(2-ethylhexyl) phthalate 117817 NA NA NA NA NA NA NA
Butyl benzyl phthalate 85687 NA NA NA NA NA NA NA
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE A-1 Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.

Onsite Onsite Onsite Onsite Onsite Onsite

SB-2A (0-2) SB-2B (10-12) SB-3A (0-2) SB-3B (6-8) SB-4A (0-2)SB-1A (0-2) SB-1B (10-12)
0-2 10-12 0-20-2 10-12 0-2 6-8

Investigation Investigation Investigation Investigation Investigation Investigation Investigation
2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006

Subsurface
Onsite

2/15/2006

Surface Subsurface Surface SurfaceSurface Subsurface

Semi-Volatile Organics (mg/Kg) (Continued)
Chrysene 218019 0.0292 0.0135 0.00565 0.00331 0.0199 < 0.0033 < 0.0033
Dibenz(a,h) anthracene 53703 0.00649 0.00363 < 0.00329 < 0.00328 0.00598 < 0.0033 < 0.0033
Dibenzofuran 132649 NA NA NA NA NA NA NA
Diethyl Phthalate 84662 NA NA NA NA NA NA NA
Dimethyl Phthalate 131113 NA NA NA NA NA NA NA
di-n-Butyl Phthalate 84742 NA NA NA NA NA NA NA
di-n-Octyl Phthalate 117840 NA NA NA NA NA NA NA
Fluoranthene 206440 0.0497 0.0733 0.00631 0.0129 0.0389 < 0.0033 < 0.0033
Fluorene 86737 0.00422 0.0812 < 0.00329 0.0354 < 0.00329 < 0.0033 < 0.0033
Hexachlorobenzene 118741 NA NA NA NA NA NA NA
Hexachlorobutadiene 87683 NA NA NA NA NA NA NA
Hexachlorocyclopentadiene 77474 NA NA NA NA NA NA NA
Hexachloroethane 67721 NA NA NA NA NA NA NA
Indeno (1,2,3-cd) pyrene 193395 0.0133 0.0066 0.00598 < 0.00328 0.0169 < 0.0033 < 0.0033
Isophorone 78591 NA NA NA NA NA NA NA
Naphthalene 91203 0.0315 5.78 0.0645 9.3 0.0329 < 0.0033 < 0.0033
Nitrobenzene 98953 NA NA NA NA NA NA NA
N-Nitrosodi-n-Propylamine 621647 NA NA NA NA NA NA NA
N-Nitrosodiphenylamine 86306 NA NA NA NA NA NA NA
Pentachlorophenol 87865 NA NA NA NA NA NA NA
Phenanthrene 85018 0.0669 0.137 0.0173 0.0556 0.0379 < 0.0033 < 0.0033
Phenol 108952 NA NA NA NA NA NA NA
Pyrene 129000 0.0386 0.0647 0.00565 0.0222 0.0322 < 0.0033 < 0.0033
Glycols, Total (mg/Kg)
Diethylene Glycol 111466 < 200 NA < 200 NA < 200 NA < 200
Ethylene Glycol 107211 < 200 NA < 200 NA < 200 NA < 200
Propylene Glycol NA NA NA NA NA NA NA
Triethylene Glycol 112276 < 200 NA < 200 NA < 200 NA < 200
Total Petroleum Hydrocarbons (mg/Kg)
TPHDRO TPHDRO 10.6 82.9 < 3.97 716 14.3 < 3.95 < 3.98
TPHGRO TPHGRO < 5 9930 < 5 5200 < 5 < 5 < 4.85
TPHORO TPHORO < 9.92 < 23.8 < 9.92 < 24.5 < 10 < 9.88 < 9.96
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE A-1 Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.

Onsite Onsite Onsite Onsite Onsite Onsite

SB-2A (0-2) SB-2B (10-12) SB-3A (0-2) SB-3B (6-8) SB-4A (0-2)SB-1A (0-2) SB-1B (10-12)
0-2 10-12 0-20-2 10-12 0-2 6-8

Investigation Investigation Investigation Investigation Investigation Investigation Investigation
2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006 2/15/2006

Subsurface
Onsite

2/15/2006

Surface Subsurface Surface SurfaceSurface Subsurface

Inorganics (mg/Kg)
Arsenic 7440382 10.6 NA 8.5 NA 13.5 NA < 5
Barium 7440393 125 NA 101 NA 179 NA 44.9
Cadmium 7440439 < 0.5 NA 7.64 NA 0.546 NA < 0.5
Chromium 16065831 66.5 NA 36.4 NA 53.1 NA 35.3
Lead 7439921 17.6 NA 270 NA 280 NA 10
Mercury 7439976 < 0.05 NA 0.093 NA 0.458 NA < 0.05
Selenium 7782492 < 5 NA < 5 NA < 5 NA < 5
Silver 7440224 < 2.5 NA < 2.5 NA 7.1 NA < 2.5

Notes:
NA - Not Analyzed.
The laboratory detection limits for data collected in 2006 are based on Practical Quantitation Limits (PQLs);
the detection limits for data collected in 2018 are based on Reporting Limits (RLs).
J - Estimated Result. 
1c - A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.
CH - The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be biased high.
* If not anlyzed directly, the result for xylenes (total) is calculated from the results for the o- and m&p isomers. See Text Section 2.4.1.
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.

Volatile Organics (mg/kg) Method SW8260B
1,1,1,2-Tetrachloroethane 630206
1,1,1-Trichloroethane 71556
1,1,2,2-Tetrachloroethane 79345
1,1,2-Trichloroethane 79005
1,1-Dichloroethane 75343
1,1-Dichloroethene 75354
1,1-Dichloropropene 563586
1,2,3-Trichlorobenzene 87616
1,2,3-Trichloropropane 96184
1,2,4-Trichlorobenzene 120821
1,2,4-Trimethylbenzene 95636
1,2-Dibromo-3-chloropropane 96128
1,2-Dibromoethane 106934
1,2-Dichlorobenzene 95501
1,2-Dichloroethane 107062
1,2-Dichloroethene (Total) 540590
1,2-Dichloropropane 78875
1,3,5-Trimethylbenzene 108678
1,3-Dichlorobenzene 541731
1,3-Dichloropropane 142289
1,4-Dichlorobenzene 106467
2,2-Dichloropropane 594207
2-Butanone (MEK) 78933
2-Chlorotoluene 95498
2-Hexanone 591786
4-Chlorotoluene 106434
4-Isopropyltoluene 99876
4-Methyl-2-pentanone 108101
Acetone 67641
Acrolein 107028
Acrylonitrile 107131
Benzene 71432
Bromobenzene 108861
Bromochloromethane 74975
Bromodichloromethane 75274
Bromoform 75252
Bromomethane 74839
Carbon disulfide 75150
Carbon tetrachloride 56235
Chlorobenzene 108907

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004

< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004

120 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004

NA NA NA NA NA NA NA
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004

36.7 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 50 < 0.04 < 5 < 0.04 < 0.04 < 0.04 < 0.04
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 50 < 0.04 < 5 < 0.04 < 0.04 < 0.04 < 0.04

< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 50 < 0.04 < 5 < 0.04 < 0.04 < 0.04 < 0.04

< 100 < 0.08 < 10 < 0.08 < 0.08 < 0.08 < 0.08
< 50 < 0.04 < 5 < 0.04 < 0.04 < 0.04 < 0.04
< 50 < 0.04 < 5 < 0.04 < 0.04 < 0.04 < 0.04
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 50 < 0.06 < 5 < 0.04 < 0.04 < 0.04 < 0.04
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004

Onsite Onsite Onsite

SB-6A (0-2) SB-6B (10-12)SB-5A (0-2) SB-5B (10-12)SB-4B (10-12)
0-2 10-12 0-2 10-12

SB-7A (0-2) SB-7B (6-8)
10-12 0-2 6-8

2/15/2006 2/15/2006
Investigation

2/15/20062/15/2006 2/15/2006 2/15/2006
Investigation Investigation Investigation Investigation

2/15/2006
Investigation

Onsite
Investigation

Subsurface Surface Subsurface Surface Subsurface Surface Subsurface
Onsite Onsite Onsite
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.
Volatile Organics (ug/L) (Continued)
Chloroethane 75003
Chloroform 67663
Chloromethane 74873
cis-1,2-Dichloroethene 156592
cis-1,3-Dichloropropene 542756
Dibromochloromethane 124481
Dibromomethane 74953
Dichlorodifluoromethane 75718
Ethylbenzene 100414
Hexachlorobutadiene 87683
Iodomethane 74884
Isopropylbenzene 98828
Methyl tert-butyl ether 1634044
Methylene Chloride 75092
Naphthalene 91203
n-Butylbenzene 104518
n-Propylbenzene 103651
sec-Butylbenzene 135988
Styrene 100425
tert-Butylbenzene 98066
Tetrachloroethene (PCE) 127184
Toluene 108883
trans-1,2-Dichloroethene 156605
trans-1,3-Dichloropropene 10061026

 Trichloroethene(TCE) 79016
Trichlorofluoromethane 75694
Vinyl acetate 108054
Vinyl chloride 75014
m,p-Xylene - -
o-Xylene 95476
Xylenes (total) 1330207
Volatile Organics (mg/Kg) Method SW8021B
Methyl tert-butyl ether 1634044
Benzene 71432
Toluene 108883
Ethylbenzene 100414
m,p-Xylene - -
o-Xylene 95476
Xylenes (Total)* 1330207

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Onsite Onsite Onsite

SB-6A (0-2) SB-6B (10-12)SB-5A (0-2) SB-5B (10-12)SB-4B (10-12)
0-2 10-12 0-2 10-12

SB-7A (0-2) SB-7B (6-8)
10-12 0-2 6-8

2/15/2006 2/15/2006
Investigation

2/15/20062/15/2006 2/15/2006 2/15/2006
Investigation Investigation Investigation Investigation

2/15/2006
Investigation

Onsite
Investigation

Subsurface Surface Subsurface Surface Subsurface Surface Subsurface
Onsite Onsite Onsite

< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004

27.6 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004

< 50 < 0.04 < 5 < 0.04 < 0.04 < 0.04 < 0.04
22.8 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004

< 25 < 0.04 < 5 < 0.04 < 0.04 < 0.04 < 0.04
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004

32.8 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
19.7 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
22.5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004

< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004

< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004

31.6 0.0056 < 0.5 0.0041 0.0065 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004

< 50 < 0.04 < 5 < 0.04 < 0.04 < 0.04 < 0.04
< 5 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004

118 < 0.008 < 1 < 0.008 < 0.008 < 0.008 < 0.008
45.8 < 0.004 < 0.5 < 0.004 < 0.004 < 0.004 < 0.004
163.8 < 0.008 < 1 < 0.008 < 0.008 < 0.008 < 0.008

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.
Semi-Volatile Organics (mg/Kg)
1,2,4-Trichlorobenzene 120821
1,2-Dichlorobenzene 95501
1,3-Dichlorobenzene 541731
1,4-Dichlorobenzene 106467
2,4,5-Trichlorophenol 95954
2,4,6-Trichlorophenol 88062
2,4-Dichlorophenol 120832
2,4-Dimethylphenol 105679
2,4-Dinitrophenol 51285
2,4-Dinitrotoluene 121142
2,6-Dinitrotoluene 606202
2-Chloronaphthalene 91587
2-Chlorophenol 95578
2-Methylnaphthalene 91576
2-Methylphenol (o-cresol) 95487
2-Nitroaniline 88744
2-Nitrophenol 88755
3&4-Methylphenol (m,p-Cresol) - -
3,3-Dichlorobenzidine 91941
3-Nitroaniline
4,6-dinitro-2-methyl phenol 534521
4-Bromophenyl-phenylether 101553
4-chloro-3-methylphenol 59507
4-Chloroaniline 106478
4-Chlorophenyl Phenyl Ether 7005723
4-Nitroaniline 100016
4-Nitrophenol 100027
Acenaphthene 83329
Acenaphthene 83329
Acenaphthylene 208968
Acenaphthylene 208968
Anthracene 120127
Benzo (g,h,i) perylene 191242
Benzo(a)anthracene 56553
Benzo(a)pyrene 50328
Benzo(b)fluoranthene 205992
Benzo(k)fluoranthene 207089
Benzyl alcohol 100516
bis(2-chloroethoxy) methane 111911
bis(2-chloroethyl) ether 111444
bis(2-chloroisopropyl) ether 108601
bis(2-ethylhexyl) phthalate 117817
Butyl benzyl phthalate 85687

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Onsite Onsite Onsite

SB-6A (0-2) SB-6B (10-12)SB-5A (0-2) SB-5B (10-12)SB-4B (10-12)
0-2 10-12 0-2 10-12

SB-7A (0-2) SB-7B (6-8)
10-12 0-2 6-8

2/15/2006 2/15/2006
Investigation

2/15/20062/15/2006 2/15/2006 2/15/2006
Investigation Investigation Investigation Investigation

2/15/2006
Investigation

Onsite
Investigation

Subsurface Surface Subsurface Surface Subsurface Surface Subsurface
Onsite Onsite Onsite

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

< 0.00324 < 0.00327 < 0.00329 < 0.00328 < 0.0033 < 0.00322 < 0.00329
NA NA NA NA NA NA NA

< 0.00324 < 0.00327 < 0.00329 < 0.00328 < 0.0033 0.00326 < 0.00329
< 0.00324 < 0.00327 < 0.00329 < 0.00328 < 0.0033 < 0.00322 < 0.00329
< 0.00324 < 0.00327 < 0.00329 < 0.00328 < 0.0033 0.0225 < 0.00329
< 0.00324 < 0.00327 < 0.00329 < 0.00328 < 0.0033 0.0199 < 0.00329
< 0.00324 < 0.00327 < 0.00329 < 0.00328 < 0.0033 0.028 < 0.00329
< 0.00324 < 0.00327 < 0.00329 < 0.00328 < 0.0033 0.0316 < 0.00329
< 0.00324 0.00396 < 0.00329 < 0.00328 < 0.0033 0.0267 < 0.00329

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.
Semi-Volatile Organics (mg/Kg) (Continued)
Chrysene 218019
Dibenz(a,h) anthracene 53703
Dibenzofuran 132649
Diethyl Phthalate 84662
Dimethyl Phthalate 131113
di-n-Butyl Phthalate 84742
di-n-Octyl Phthalate 117840
Fluoranthene 206440
Fluorene 86737
Hexachlorobenzene 118741
Hexachlorobutadiene 87683
Hexachlorocyclopentadiene 77474
Hexachloroethane 67721
Indeno (1,2,3-cd) pyrene 193395
Isophorone 78591
Naphthalene 91203
Nitrobenzene 98953
N-Nitrosodi-n-Propylamine 621647
N-Nitrosodiphenylamine 86306
Pentachlorophenol 87865
Phenanthrene 85018
Phenol 108952
Pyrene 129000
Glycols, Total (mg/Kg)
Diethylene Glycol 111466
Ethylene Glycol 107211
Propylene Glycol
Triethylene Glycol 112276
Total Petroleum Hydrocarbons (mg/Kg)
TPHDRO TPHDRO
TPHGRO TPHGRO
TPHORO TPHORO

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Onsite Onsite Onsite

SB-6A (0-2) SB-6B (10-12)SB-5A (0-2) SB-5B (10-12)SB-4B (10-12)
0-2 10-12 0-2 10-12

SB-7A (0-2) SB-7B (6-8)
10-12 0-2 6-8

2/15/2006 2/15/2006
Investigation

2/15/20062/15/2006 2/15/2006 2/15/2006
Investigation Investigation Investigation Investigation

2/15/2006
Investigation

Onsite
Investigation

Subsurface Surface Subsurface Surface Subsurface Surface Subsurface
Onsite Onsite Onsite

< 0.00324 < 0.00327 < 0.00329 < 0.00328 < 0.0033 0.0254 < 0.00329
< 0.00324 < 0.00327 < 0.00329 < 0.00328 < 0.0033 0.00749 < 0.00329

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

< 0.00324 0.00462 < 0.00329 < 0.00328 < 0.0033 0.059 < 0.00329
< 0.00324 < 0.00327 < 0.00329 < 0.00328 < 0.0033 < 0.00322 < 0.00329

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

< 0.00324 < 0.00327 < 0.00329 < 0.00328 < 0.0033 0.0212 < 0.00329
NA NA NA NA NA NA NA

0.00458 < 0.00327 < 0.00329 < 0.00328 < 0.0033 0.0134 < 0.00329
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

< 0.00324 < 0.00327 < 0.00329 < 0.00328 < 0.0033 0.0397 < 0.00329
NA NA NA NA NA NA NA

< 0.00324 0.00396 < 0.00329 < 0.00328 < 0.0033 0.0531 < 0.00329

NA < 200 NA < 200 NA < 200 NA
NA < 200 NA < 200 NA < 200 NA
NA NA NA NA NA NA NA
NA < 200 NA < 200 NA < 200 NA

< 3.97 < 3.95 < 3.94 < 3.94 < 3.91 < 3.98 < 3.89
3320 < 5 < 5 < 5 < 4.8 < 5 < 5

< 9.92 < 9.88 < 9.84 < 9.84 < 9.77 < 9.96 < 9.73
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.
Inorganics (mg/Kg)
Arsenic 7440382
Barium 7440393
Cadmium 7440439
Chromium 16065831
Lead 7439921
Mercury 7439976
Selenium 7782492
Silver 7440224

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Onsite Onsite Onsite

SB-6A (0-2) SB-6B (10-12)SB-5A (0-2) SB-5B (10-12)SB-4B (10-12)
0-2 10-12 0-2 10-12

SB-7A (0-2) SB-7B (6-8)
10-12 0-2 6-8

2/15/2006 2/15/2006
Investigation

2/15/20062/15/2006 2/15/2006 2/15/2006
Investigation Investigation Investigation Investigation

2/15/2006
Investigation

Onsite
Investigation

Subsurface Surface Subsurface Surface Subsurface Surface Subsurface
Onsite Onsite Onsite

NA < 5 NA < 5 NA 11.6 NA
NA 80.2 NA 63.5 NA 191 NA
NA < 0.5 NA < 0.5 NA < 0.5 NA
NA 26.4 NA 21.1 NA 33.5 NA
NA 90.9 NA 31.2 NA 152 NA
NA < 0.05 NA < 0.05 NA 0.267 NA
NA < 5 NA < 5 NA < 5 NA
NA < 2.5 NA < 2.5 NA < 2.5 NA

Notes:
NA - Not Analyzed.
The laboratory detection limits for data collected in 2006 are based on Practical Quantitation Limits (PQLs);
the detection limits for data collected in 2018 are based on Reporting Limits (RLs).
J - Estimated Result. 
1c - A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.
CH - The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be biased high.
* If not anlyzed directly, the result for xylenes (total) is calculated from the results for the o- and m&p isomers. See Text Section 2.4.1.
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.

Volatile Organics (mg/kg) Method SW8260B
1,1,1,2-Tetrachloroethane 630206
1,1,1-Trichloroethane 71556
1,1,2,2-Tetrachloroethane 79345
1,1,2-Trichloroethane 79005
1,1-Dichloroethane 75343
1,1-Dichloroethene 75354
1,1-Dichloropropene 563586
1,2,3-Trichlorobenzene 87616
1,2,3-Trichloropropane 96184
1,2,4-Trichlorobenzene 120821
1,2,4-Trimethylbenzene 95636
1,2-Dibromo-3-chloropropane 96128
1,2-Dibromoethane 106934
1,2-Dichlorobenzene 95501
1,2-Dichloroethane 107062
1,2-Dichloroethene (Total) 540590
1,2-Dichloropropane 78875
1,3,5-Trimethylbenzene 108678
1,3-Dichlorobenzene 541731
1,3-Dichloropropane 142289
1,4-Dichlorobenzene 106467
2,2-Dichloropropane 594207
2-Butanone (MEK) 78933
2-Chlorotoluene 95498
2-Hexanone 591786
4-Chlorotoluene 106434
4-Isopropyltoluene 99876
4-Methyl-2-pentanone 108101
Acetone 67641
Acrolein 107028
Acrylonitrile 107131
Benzene 71432
Bromobenzene 108861
Bromochloromethane 74975
Bromodichloromethane 75274
Bromoform 75252
Bromomethane 74839
Carbon disulfide 75150
Carbon tetrachloride 56235
Chlorobenzene 108907

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004

NA NA NA NA NA NA NA
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04

0.156 0.173 < 0.08 < 0.08 < 0.08 < 0.08 < 0.08
< 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04
< 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004

Surface

Investigation
2/16/2006

0-2
SB-11A (0-2)SB-8A (0-2) SB-8B (6-8) SB-10A (0-2) SB-10B (10-12)SB-9A (0-2) SB-9B (10-12)

0-2 6-8 0-2 10-120-2 10-12
2/16/2006

Investigation
2/16/20062/16/2006 2/16/2006 2/16/2006 2/16/2006

Subsurface

Investigation

Surface

Investigation Investigation Investigation Investigation

Surface SubsurfaceSubsurfaceSurface
Onsite Onsite Onsite Onsite Onsite Onsite Onsite
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.
Volatile Organics (ug/L) (Continued)
Chloroethane 75003
Chloroform 67663
Chloromethane 74873
cis-1,2-Dichloroethene 156592
cis-1,3-Dichloropropene 542756
Dibromochloromethane 124481
Dibromomethane 74953
Dichlorodifluoromethane 75718
Ethylbenzene 100414
Hexachlorobutadiene 87683
Iodomethane 74884
Isopropylbenzene 98828
Methyl tert-butyl ether 1634044
Methylene Chloride 75092
Naphthalene 91203
n-Butylbenzene 104518
n-Propylbenzene 103651
sec-Butylbenzene 135988
Styrene 100425
tert-Butylbenzene 98066
Tetrachloroethene (PCE) 127184
Toluene 108883
trans-1,2-Dichloroethene 156605
trans-1,3-Dichloropropene 10061026

 Trichloroethene(TCE) 79016
Trichlorofluoromethane 75694
Vinyl acetate 108054
Vinyl chloride 75014
m,p-Xylene - -
o-Xylene 95476
Xylenes (total) 1330207
Volatile Organics (mg/Kg) Method SW8021B
Methyl tert-butyl ether 1634044
Benzene 71432
Toluene 108883
Ethylbenzene 100414
m,p-Xylene - -
o-Xylene 95476
Xylenes (Total)* 1330207

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Surface

Investigation
2/16/2006

0-2
SB-11A (0-2)SB-8A (0-2) SB-8B (6-8) SB-10A (0-2) SB-10B (10-12)SB-9A (0-2) SB-9B (10-12)

0-2 6-8 0-2 10-120-2 10-12
2/16/2006

Investigation
2/16/20062/16/2006 2/16/2006 2/16/2006 2/16/2006

Subsurface

Investigation

Surface

Investigation Investigation Investigation Investigation

Surface SubsurfaceSubsurfaceSurface
Onsite Onsite Onsite Onsite Onsite Onsite Onsite

< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004

0.0084 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
0.0048 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004

< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008
< 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
< 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.
Semi-Volatile Organics (mg/Kg)
1,2,4-Trichlorobenzene 120821
1,2-Dichlorobenzene 95501
1,3-Dichlorobenzene 541731
1,4-Dichlorobenzene 106467
2,4,5-Trichlorophenol 95954
2,4,6-Trichlorophenol 88062
2,4-Dichlorophenol 120832
2,4-Dimethylphenol 105679
2,4-Dinitrophenol 51285
2,4-Dinitrotoluene 121142
2,6-Dinitrotoluene 606202
2-Chloronaphthalene 91587
2-Chlorophenol 95578
2-Methylnaphthalene 91576
2-Methylphenol (o-cresol) 95487
2-Nitroaniline 88744
2-Nitrophenol 88755
3&4-Methylphenol (m,p-Cresol) - -
3,3-Dichlorobenzidine 91941
3-Nitroaniline
4,6-dinitro-2-methyl phenol 534521
4-Bromophenyl-phenylether 101553
4-chloro-3-methylphenol 59507
4-Chloroaniline 106478
4-Chlorophenyl Phenyl Ether 7005723
4-Nitroaniline 100016
4-Nitrophenol 100027
Acenaphthene 83329
Acenaphthene 83329
Acenaphthylene 208968
Acenaphthylene 208968
Anthracene 120127
Benzo (g,h,i) perylene 191242
Benzo(a)anthracene 56553
Benzo(a)pyrene 50328
Benzo(b)fluoranthene 205992
Benzo(k)fluoranthene 207089
Benzyl alcohol 100516
bis(2-chloroethoxy) methane 111911
bis(2-chloroethyl) ether 111444
bis(2-chloroisopropyl) ether 108601
bis(2-ethylhexyl) phthalate 117817
Butyl benzyl phthalate 85687

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Surface

Investigation
2/16/2006

0-2
SB-11A (0-2)SB-8A (0-2) SB-8B (6-8) SB-10A (0-2) SB-10B (10-12)SB-9A (0-2) SB-9B (10-12)

0-2 6-8 0-2 10-120-2 10-12
2/16/2006

Investigation
2/16/20062/16/2006 2/16/2006 2/16/2006 2/16/2006

Subsurface

Investigation

Surface

Investigation Investigation Investigation Investigation

Surface SubsurfaceSubsurfaceSurface
Onsite Onsite Onsite Onsite Onsite Onsite Onsite

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

< 0.00329 < 0.00328 < 0.00329 < 0.00322 < 0.00325 < 0.00322 < 0.0325
NA NA NA NA NA NA NA

< 0.00329 < 0.00328 < 0.00329 < 0.00322 < 0.00325 < 0.00322 < 0.0325
< 0.00329 < 0.00328 < 0.00329 < 0.00322 < 0.00325 < 0.00322 < 0.0325
< 0.00329 < 0.00328 < 0.00329 < 0.00322 0.00787 < 0.00322 0.0918
< 0.00329 < 0.00328 < 0.00329 < 0.00322 0.0164 < 0.00322 0.157
< 0.00329 < 0.00328 < 0.00329 < 0.00322 0.00787 < 0.00322 0.0918
< 0.00329 < 0.00328 < 0.00329 < 0.00322 0.00852 < 0.00322 0.0721
< 0.00329 < 0.00328 < 0.00329 < 0.00322 0.00918 < 0.00322 0.0754

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

Appx A-1 Soil Data_10-17-2018 Page 13 of 30 10/22/2018



Risk-Based Remedies
RBR Consulting, Inc.

TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.
Semi-Volatile Organics (mg/Kg) (Continued)
Chrysene 218019
Dibenz(a,h) anthracene 53703
Dibenzofuran 132649
Diethyl Phthalate 84662
Dimethyl Phthalate 131113
di-n-Butyl Phthalate 84742
di-n-Octyl Phthalate 117840
Fluoranthene 206440
Fluorene 86737
Hexachlorobenzene 118741
Hexachlorobutadiene 87683
Hexachlorocyclopentadiene 77474
Hexachloroethane 67721
Indeno (1,2,3-cd) pyrene 193395
Isophorone 78591
Naphthalene 91203
Nitrobenzene 98953
N-Nitrosodi-n-Propylamine 621647
N-Nitrosodiphenylamine 86306
Pentachlorophenol 87865
Phenanthrene 85018
Phenol 108952
Pyrene 129000
Glycols, Total (mg/Kg)
Diethylene Glycol 111466
Ethylene Glycol 107211
Propylene Glycol
Triethylene Glycol 112276
Total Petroleum Hydrocarbons (mg/Kg)
TPHDRO TPHDRO
TPHGRO TPHGRO
TPHORO TPHORO

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Surface

Investigation
2/16/2006

0-2
SB-11A (0-2)SB-8A (0-2) SB-8B (6-8) SB-10A (0-2) SB-10B (10-12)SB-9A (0-2) SB-9B (10-12)

0-2 6-8 0-2 10-120-2 10-12
2/16/2006

Investigation
2/16/20062/16/2006 2/16/2006 2/16/2006 2/16/2006

Subsurface

Investigation

Surface

Investigation Investigation Investigation Investigation

Surface SubsurfaceSubsurfaceSurface
Onsite Onsite Onsite Onsite Onsite Onsite Onsite

< 0.00329 < 0.00328 < 0.00329 < 0.00322 0.00426 < 0.00322 0.0426
< 0.00329 < 0.00328 < 0.00329 < 0.00322 < 0.00325 < 0.00322 < 0.0325

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

< 0.00329 < 0.00328 < 0.00329 < 0.00322 0.00754 < 0.00322 0.0787
< 0.00329 < 0.00328 < 0.00329 < 0.00322 < 0.00325 < 0.00322 < 0.0325

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

< 0.00329 < 0.00328 < 0.00329 < 0.00322 0.00721 < 0.00322 0.0689
NA NA NA NA NA NA NA

0.00332 < 0.00328 < 0.00329 < 0.00322 0.0269 < 0.00322 < 0.0325
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

< 0.00329 < 0.00328 < 0.00329 < 0.00322 0.0151 < 0.00322 0.0328
NA NA NA NA NA NA NA

< 0.00329 < 0.00328 < 0.00329 < 0.00322 0.0059 < 0.00322 0.0689

< 200 NA < 200 NA < 200 NA < 200
< 200 NA < 200 NA < 200 NA < 200

NA NA NA NA NA NA NA
< 200 NA < 200 NA < 200 NA < 200

< 3.89 < 4 < 3.98 < 3.91 8.83 < 3.98 21.2
< 5 < 5 < 5 < 5 < 5 < 5 < 4.85

11.4 < 10 < 9.96 < 9.77 14.4 < 9.96 40.7
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.
Inorganics (mg/Kg)
Arsenic 7440382
Barium 7440393
Cadmium 7440439
Chromium 16065831
Lead 7439921
Mercury 7439976
Selenium 7782492
Silver 7440224

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Surface

Investigation
2/16/2006

0-2
SB-11A (0-2)SB-8A (0-2) SB-8B (6-8) SB-10A (0-2) SB-10B (10-12)SB-9A (0-2) SB-9B (10-12)

0-2 6-8 0-2 10-120-2 10-12
2/16/2006

Investigation
2/16/20062/16/2006 2/16/2006 2/16/2006 2/16/2006

Subsurface

Investigation

Surface

Investigation Investigation Investigation Investigation

Surface SubsurfaceSubsurfaceSurface
Onsite Onsite Onsite Onsite Onsite Onsite Onsite

< 5 NA < 5 NA 8.19 NA < 5
52.4 NA 46.3 NA 127 NA 62.3

< 0.5 NA < 0.5 NA < 0.5 NA < 0.5
26.5 NA 56.1 NA 25.3 NA 30.7
13.9 NA 10.2 NA 162 NA 76.2

< 0.05 NA < 0.05 NA 0.885 NA 0.08
< 5 NA < 5 NA < 5 NA < 5
< 2.5 NA < 2.5 NA < 2.5 NA < 2.5

Notes:
NA - Not Analyzed.
The laboratory detection limits for data collected in 2006 are based on Practical Quantitation Limits (PQLs);
the detection limits for data collected in 2018 are based on Reporting Limits (RLs).
J - Estimated Result. 
1c - A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.
CH - The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be biased high.
* If not anlyzed directly, the result for xylenes (total) is calculated from the results for the o- and m&p isomers. See Text Section 2.4.1.
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.

Volatile Organics (mg/kg) Method SW8260B
1,1,1,2-Tetrachloroethane 630206
1,1,1-Trichloroethane 71556
1,1,2,2-Tetrachloroethane 79345
1,1,2-Trichloroethane 79005
1,1-Dichloroethane 75343
1,1-Dichloroethene 75354
1,1-Dichloropropene 563586
1,2,3-Trichlorobenzene 87616
1,2,3-Trichloropropane 96184
1,2,4-Trichlorobenzene 120821
1,2,4-Trimethylbenzene 95636
1,2-Dibromo-3-chloropropane 96128
1,2-Dibromoethane 106934
1,2-Dichlorobenzene 95501
1,2-Dichloroethane 107062
1,2-Dichloroethene (Total) 540590
1,2-Dichloropropane 78875
1,3,5-Trimethylbenzene 108678
1,3-Dichlorobenzene 541731
1,3-Dichloropropane 142289
1,4-Dichlorobenzene 106467
2,2-Dichloropropane 594207
2-Butanone (MEK) 78933
2-Chlorotoluene 95498
2-Hexanone 591786
4-Chlorotoluene 106434
4-Isopropyltoluene 99876
4-Methyl-2-pentanone 108101
Acetone 67641
Acrolein 107028
Acrylonitrile 107131
Benzene 71432
Bromobenzene 108861
Bromochloromethane 74975
Bromodichloromethane 75274
Bromoform 75252
Bromomethane 74839
Carbon disulfide 75150
Carbon tetrachloride 56235
Chlorobenzene 108907

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 NA
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 NA
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 NA
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 NA
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 NA
< 0.004 < 0.0052 0.0489 < 0.0051 0.0043 J 572 NA
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 NA
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 NA
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c

NA NA NA NA NA NA < 0.0102
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.004 < 0.0052 0.0303 < 0.0051 < 0.0054 168 NA
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 NA
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 NA
< 0.04 < 0.0519 < 0.042 < 0.0506 < 0.0542 < 12 < 0.0102 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 NA
< 0.04 < 0.0519 < 0.042 < 0.0506 < 0.0542 < 12 < 0.0102 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 NA
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 19 NA
< 0.04 < 0.0519 < 0.042 < 0.0506 < 0.0542 < 12 < 0.0102 1c
< 0.08 0.0396 J < 0.084 0.0268 J < 0.108 < 24.1 < 0.0102 1c
< 0.04 < 0.0519 < 0.042 < 0.0506 < 0.0542 < 12 NA
< 0.04 < 0.0519 < 0.042 < 0.0506 < 0.0542 < 12 NA
< 0.004 < 0.0052 0.141 < 0.0051 0.013 57.6 0.0052 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 NA
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 NA
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.04 < 0.0519 < 0.042 < 0.0506 < 0.0542 < 12 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c

Subsurface Subsurface SurfaceSubsurface Subsurface Subsurface Subsurface

Investigation InvestigationInvestigation Investigation Investigation Investigation Investigation
4/5/20182/16/2006 8/7/2006 8/7/2006 8/7/2006 8/7/2006 8/7/2006

10-12 12-14 14-16 12-14 10-12 12-14 0-2
SB-13 (14-16) SB-14 (12-14) SB-15 (10-12) SB-16 (12-14) SG-1 (0-2)SB-11B (10-12) SB-12 (12-14)

Onsite Offsite Offsite Offsite Offsite Offsite Onsite
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.
Volatile Organics (ug/L) (Continued)
Chloroethane 75003
Chloroform 67663
Chloromethane 74873
cis-1,2-Dichloroethene 156592
cis-1,3-Dichloropropene 542756
Dibromochloromethane 124481
Dibromomethane 74953
Dichlorodifluoromethane 75718
Ethylbenzene 100414
Hexachlorobutadiene 87683
Iodomethane 74884
Isopropylbenzene 98828
Methyl tert-butyl ether 1634044
Methylene Chloride 75092
Naphthalene 91203
n-Butylbenzene 104518
n-Propylbenzene 103651
sec-Butylbenzene 135988
Styrene 100425
tert-Butylbenzene 98066
Tetrachloroethene (PCE) 127184
Toluene 108883
trans-1,2-Dichloroethene 156605
trans-1,3-Dichloropropene 10061026

 Trichloroethene(TCE) 79016
Trichlorofluoromethane 75694
Vinyl acetate 108054
Vinyl chloride 75014
m,p-Xylene - -
o-Xylene 95476
Xylenes (total) 1330207
Volatile Organics (mg/Kg) Method SW8021B
Methyl tert-butyl ether 1634044
Benzene 71432
Toluene 108883
Ethylbenzene 100414
m,p-Xylene - -
o-Xylene 95476
Xylenes (Total)* 1330207

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Subsurface Subsurface SurfaceSubsurface Subsurface Subsurface Subsurface

Investigation InvestigationInvestigation Investigation Investigation Investigation Investigation
4/5/20182/16/2006 8/7/2006 8/7/2006 8/7/2006 8/7/2006 8/7/2006

10-12 12-14 14-16 12-14 10-12 12-14 0-2
SB-13 (14-16) SB-14 (12-14) SB-15 (10-12) SB-16 (12-14) SG-1 (0-2)SB-11B (10-12) SB-12 (12-14)

Onsite Offsite Offsite Offsite Offsite Offsite Onsite

< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 NA
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 NA
< 0.004 < 0.0052 0.281 < 0.0051 0.004 J 185 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 NA
< 0.04 < 0.0519 < 0.042 < 0.0506 < 0.0542 < 12 NA
< 0.004 < 0.0052 0.0136 < 0.0051 < 0.0054 109 NA
< 0.04 < 0.0519 < 0.042 < 0.0506 < 0.0542 < 12 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 5.47 < 0.0051 1c
< 0.004 0.0068 0.0414 < 0.0051 < 0.0054 283 NA
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 NA
< 0.004 < 0.0052 0.0166 < 0.0051 < 0.0054 100 NA
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 NA
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 NA
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.004 < 0.0052 0.0803 < 0.0051 0.0124 404 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 NA
< 0.04 < 0.0519 < 0.042 < 0.0506 < 0.0542 < 12 NA
< 0.004 < 0.0052 < 0.0042 < 0.0051 < 0.0054 < 1.2 < 0.0051 1c
< 0.008 < 0.0104 0.1 < 0.0101 0.0076 J 740 < 0.0102 1c
< 0.004 < 0.0052 0.0233 < 0.0051 0.0037 J 285 < 0.0051 1c
< 0.008 < 0.0104 0.1233 < 0.0101 0.0113 1025 < 0.0153

NA < 0.0127 < 0.0104 < 0.0109 < 0.013 < 0.301 NA
NA < 0.0064 0.0789 < 0.0054 0.0261 73.8 NA
NA < 0.0064 0.0114 < 0.0054 0.0203 339 NA
NA < 0.0064 0.18 < 0.0054 0.0077 128 NA
NA < 0.0127 0.0109 < 0.0109 0.0086 J 474 NA
NA < 0.0064 0.0059 < 0.0054 0.0044 J 202 NA
NA < 0.0127 0.0168 < 0.0109 0.013 676 NA
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.
Semi-Volatile Organics (mg/Kg)
1,2,4-Trichlorobenzene 120821
1,2-Dichlorobenzene 95501
1,3-Dichlorobenzene 541731
1,4-Dichlorobenzene 106467
2,4,5-Trichlorophenol 95954
2,4,6-Trichlorophenol 88062
2,4-Dichlorophenol 120832
2,4-Dimethylphenol 105679
2,4-Dinitrophenol 51285
2,4-Dinitrotoluene 121142
2,6-Dinitrotoluene 606202
2-Chloronaphthalene 91587
2-Chlorophenol 95578
2-Methylnaphthalene 91576
2-Methylphenol (o-cresol) 95487
2-Nitroaniline 88744
2-Nitrophenol 88755
3&4-Methylphenol (m,p-Cresol) - -
3,3-Dichlorobenzidine 91941
3-Nitroaniline
4,6-dinitro-2-methyl phenol 534521
4-Bromophenyl-phenylether 101553
4-chloro-3-methylphenol 59507
4-Chloroaniline 106478
4-Chlorophenyl Phenyl Ether 7005723
4-Nitroaniline 100016
4-Nitrophenol 100027
Acenaphthene 83329
Acenaphthene 83329
Acenaphthylene 208968
Acenaphthylene 208968
Anthracene 120127
Benzo (g,h,i) perylene 191242
Benzo(a)anthracene 56553
Benzo(a)pyrene 50328
Benzo(b)fluoranthene 205992
Benzo(k)fluoranthene 207089
Benzyl alcohol 100516
bis(2-chloroethoxy) methane 111911
bis(2-chloroethyl) ether 111444
bis(2-chloroisopropyl) ether 108601
bis(2-ethylhexyl) phthalate 117817
Butyl benzyl phthalate 85687

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Subsurface Subsurface SurfaceSubsurface Subsurface Subsurface Subsurface

Investigation InvestigationInvestigation Investigation Investigation Investigation Investigation
4/5/20182/16/2006 8/7/2006 8/7/2006 8/7/2006 8/7/2006 8/7/2006

10-12 12-14 14-16 12-14 10-12 12-14 0-2
SB-13 (14-16) SB-14 (12-14) SB-15 (10-12) SB-16 (12-14) SG-1 (0-2)SB-11B (10-12) SB-12 (12-14)

Onsite Offsite Offsite Offsite Offsite Offsite Onsite

NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.863
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.863
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.69
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.863 CH
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345 CH
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.863
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345

< 0.00327 NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345

< 0.00327 NA NA NA NA NA < 0.345
< 0.00327 NA NA NA NA NA < 0.345
< 0.00327 NA NA NA NA NA < 0.345
< 0.00327 NA NA NA NA NA < 0.345
< 0.00327 NA NA NA NA NA < 0.345
< 0.00327 NA NA NA NA NA < 0.345
< 0.00327 NA NA NA NA NA < 0.345

NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.
Semi-Volatile Organics (mg/Kg) (Continued)
Chrysene 218019
Dibenz(a,h) anthracene 53703
Dibenzofuran 132649
Diethyl Phthalate 84662
Dimethyl Phthalate 131113
di-n-Butyl Phthalate 84742
di-n-Octyl Phthalate 117840
Fluoranthene 206440
Fluorene 86737
Hexachlorobenzene 118741
Hexachlorobutadiene 87683
Hexachlorocyclopentadiene 77474
Hexachloroethane 67721
Indeno (1,2,3-cd) pyrene 193395
Isophorone 78591
Naphthalene 91203
Nitrobenzene 98953
N-Nitrosodi-n-Propylamine 621647
N-Nitrosodiphenylamine 86306
Pentachlorophenol 87865
Phenanthrene 85018
Phenol 108952
Pyrene 129000
Glycols, Total (mg/Kg)
Diethylene Glycol 111466
Ethylene Glycol 107211
Propylene Glycol
Triethylene Glycol 112276
Total Petroleum Hydrocarbons (mg/Kg)
TPHDRO TPHDRO
TPHGRO TPHGRO
TPHORO TPHORO

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Subsurface Subsurface SurfaceSubsurface Subsurface Subsurface Subsurface

Investigation InvestigationInvestigation Investigation Investigation Investigation Investigation
4/5/20182/16/2006 8/7/2006 8/7/2006 8/7/2006 8/7/2006 8/7/2006

10-12 12-14 14-16 12-14 10-12 12-14 0-2
SB-13 (14-16) SB-14 (12-14) SB-15 (10-12) SB-16 (12-14) SG-1 (0-2)SB-11B (10-12) SB-12 (12-14)

Onsite Offsite Offsite Offsite Offsite Offsite Onsite

< 0.00327 NA NA NA NA NA < 0.345
< 0.00327 NA NA NA NA NA < 0.345

NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345

< 0.00327 NA NA NA NA NA < 0.345
< 0.00327 NA NA NA NA NA < 0.345

NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345

< 0.00327 NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345

< 0.00327 NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.863

< 0.00327 NA NA NA NA NA < 0.345
NA NA NA NA NA NA < 0.345

< 0.00327 NA NA NA NA NA < 0.345

NA NA NA NA NA NA NA
NA NA NA NA NA NA < 0.32
NA NA NA NA NA NA < 0.262
NA NA NA NA NA NA NA

< 3.88 < 5.13 < 4.86 < 5 < 5.04 1890 NA
< 5 < 6.36 1.29 J < 5.44 2.38 J 11500 NA
< 9.69 < 12.8 < 12.2 < 12.5 < 12.6 < 29.8 NA
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.
Inorganics (mg/Kg)
Arsenic 7440382
Barium 7440393
Cadmium 7440439
Chromium 16065831
Lead 7439921
Mercury 7439976
Selenium 7782492
Silver 7440224

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Subsurface Subsurface SurfaceSubsurface Subsurface Subsurface Subsurface

Investigation InvestigationInvestigation Investigation Investigation Investigation Investigation
4/5/20182/16/2006 8/7/2006 8/7/2006 8/7/2006 8/7/2006 8/7/2006

10-12 12-14 14-16 12-14 10-12 12-14 0-2
SB-13 (14-16) SB-14 (12-14) SB-15 (10-12) SB-16 (12-14) SG-1 (0-2)SB-11B (10-12) SB-12 (12-14)

Onsite Offsite Offsite Offsite Offsite Offsite Onsite

NA NA NA NA NA NA 5.7
NA NA NA NA NA NA 50.8
NA NA NA NA NA NA 0.36
NA NA NA NA NA NA 10.9
NA NA NA NA NA NA 10
NA NA NA NA NA NA < 0.1
NA NA NA NA NA NA < 0.75
NA NA NA NA NA NA < 0.56

Notes:
NA - Not Analyzed.
The laboratory detection limits for data collected in 2006 are based on Practical Quantitation Limits (PQLs);
the detection limits for data collected in 2018 are based on Reporting Limits (RLs).
J - Estimated Result. 
1c - A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.
CH - The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be biased high.
* If not anlyzed directly, the result for xylenes (total) is calculated from the results for the o- and m&p isomers. See Text Section 2.4.1.
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TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.

Volatile Organics (mg/kg) Method SW8260B
1,1,1,2-Tetrachloroethane 630206
1,1,1-Trichloroethane 71556
1,1,2,2-Tetrachloroethane 79345
1,1,2-Trichloroethane 79005
1,1-Dichloroethane 75343
1,1-Dichloroethene 75354
1,1-Dichloropropene 563586
1,2,3-Trichlorobenzene 87616
1,2,3-Trichloropropane 96184
1,2,4-Trichlorobenzene 120821
1,2,4-Trimethylbenzene 95636
1,2-Dibromo-3-chloropropane 96128
1,2-Dibromoethane 106934
1,2-Dichlorobenzene 95501
1,2-Dichloroethane 107062
1,2-Dichloroethene (Total) 540590
1,2-Dichloropropane 78875
1,3,5-Trimethylbenzene 108678
1,3-Dichlorobenzene 541731
1,3-Dichloropropane 142289
1,4-Dichlorobenzene 106467
2,2-Dichloropropane 594207
2-Butanone (MEK) 78933
2-Chlorotoluene 95498
2-Hexanone 591786
4-Chlorotoluene 106434
4-Isopropyltoluene 99876
4-Methyl-2-pentanone 108101
Acetone 67641
Acrolein 107028
Acrylonitrile 107131
Benzene 71432
Bromobenzene 108861
Bromochloromethane 74975
Bromodichloromethane 75274
Bromoform 75252
Bromomethane 74839
Carbon disulfide 75150
Carbon tetrachloride 56235
Chlorobenzene 108907

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

NA NA NA NA NA NA NA
< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c
< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c
< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c
< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c
< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c
< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c
< 4.99 < 0.0083 < 0.0095 < 0.0076 < 0.0093 < 4.79 < 0.0072
< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c

NA NA NA NA NA NA NA
< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c

NA NA NA NA NA NA NA
< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c

NA NA NA NA NA NA NA
< 4.99 1c < 0.0083 1c < 0.0095 1c < 0.0076 1c < 0.0093 1c < 4.79 1c < 0.0072 1c

NA NA NA NA NA NA NA
< 4.99 1c < 0.0083 1c < 0.0095 1c < 0.0076 1c < 0.0093 1c < 4.79 1c < 0.0072 1c

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

28.7 1c < 0.0083 1c < 0.0095 1c < 0.0076 1c < 0.0093 1c < 4.79 1c < 0.0072 1c
< 4.99 1c 0.0707 1c 0.0097 1c 0.0125 1c 0.0559 1c < 4.79 1c 0.0177 1c

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c 0.0469 J,1c < 2.4 1c < 0.0036 1c
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c
< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c
< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c
< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c
< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c
< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c

Surface Subsurface Subsurface SurfaceSubsurface Surface Subsurface

Investigation Duplicate InvestigationInvestigation Investigation Investigation Investigation
4/5/2018 4/5/20184/5/2018 4/5/2018 4/5/2018 4/5/2018 4/5/2018

0-212-13 0-2 12-13 0-2 12-13 12-13
SG-2 (0-2) SG-2 (12-13) SG-3 (0-2) SG-3 (12-13) SG-3 (12-13) DUP SG-4 (0-2)SG-1 (12-13)

Onsite Onsite Onsite Onsite Onsite Onsite Onsite
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TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.
Volatile Organics (ug/L) (Continued)
Chloroethane 75003
Chloroform 67663
Chloromethane 74873
cis-1,2-Dichloroethene 156592
cis-1,3-Dichloropropene 542756
Dibromochloromethane 124481
Dibromomethane 74953
Dichlorodifluoromethane 75718
Ethylbenzene 100414
Hexachlorobutadiene 87683
Iodomethane 74884
Isopropylbenzene 98828
Methyl tert-butyl ether 1634044
Methylene Chloride 75092
Naphthalene 91203
n-Butylbenzene 104518
n-Propylbenzene 103651
sec-Butylbenzene 135988
Styrene 100425
tert-Butylbenzene 98066
Tetrachloroethene (PCE) 127184
Toluene 108883
trans-1,2-Dichloroethene 156605
trans-1,3-Dichloropropene 10061026

 Trichloroethene(TCE) 79016
Trichlorofluoromethane 75694
Vinyl acetate 108054
Vinyl chloride 75014
m,p-Xylene - -
o-Xylene 95476
Xylenes (total) 1330207
Volatile Organics (mg/Kg) Method SW8021B
Methyl tert-butyl ether 1634044
Benzene 71432
Toluene 108883
Ethylbenzene 100414
m,p-Xylene - -
o-Xylene 95476
Xylenes (Total)* 1330207

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Surface Subsurface Subsurface SurfaceSubsurface Surface Subsurface

Investigation Duplicate InvestigationInvestigation Investigation Investigation Investigation
4/5/2018 4/5/20184/5/2018 4/5/2018 4/5/2018 4/5/2018 4/5/2018

0-212-13 0-2 12-13 0-2 12-13 12-13
SG-2 (0-2) SG-2 (12-13) SG-3 (0-2) SG-3 (12-13) SG-3 (12-13) DUP SG-4 (0-2)SG-1 (12-13)

Onsite Onsite Onsite Onsite Onsite Onsite Onsite

< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c
< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c
< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c
< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c
< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c
< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
191 1c < 0.0042 1c 0.0663 1c < 0.0038 1c 0.193 J,1c 38.4 J,1c < 0.0036 1c
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c
< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c
NA NA NA NA NA NA NA

< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c
57.9 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c 0.85 J,1c 64.2 J,1c < 0.0036 1c

< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c
< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c
< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

< 2.49 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c < 0.0047 1c < 2.4 1c < 0.0036 1c
680 1c < 0.0083 1c < 0.0095 1c < 0.0076 1c 0.715 J,1c 154 J,1c < 0.0072 1c
220 1c < 0.0042 1c < 0.0048 1c < 0.0038 1c 0.193 J,1c 57.4 J,1c < 0.0036 1c
900 < 0.0125 < 0.0143 < 0.0115 0.908 J,1c 211 J,1c < 0.0107

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
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TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.
Semi-Volatile Organics (mg/Kg)
1,2,4-Trichlorobenzene 120821
1,2-Dichlorobenzene 95501
1,3-Dichlorobenzene 541731
1,4-Dichlorobenzene 106467
2,4,5-Trichlorophenol 95954
2,4,6-Trichlorophenol 88062
2,4-Dichlorophenol 120832
2,4-Dimethylphenol 105679
2,4-Dinitrophenol 51285
2,4-Dinitrotoluene 121142
2,6-Dinitrotoluene 606202
2-Chloronaphthalene 91587
2-Chlorophenol 95578
2-Methylnaphthalene 91576
2-Methylphenol (o-cresol) 95487
2-Nitroaniline 88744
2-Nitrophenol 88755
3&4-Methylphenol (m,p-Cresol) - -
3,3-Dichlorobenzidine 91941
3-Nitroaniline
4,6-dinitro-2-methyl phenol 534521
4-Bromophenyl-phenylether 101553
4-chloro-3-methylphenol 59507
4-Chloroaniline 106478
4-Chlorophenyl Phenyl Ether 7005723
4-Nitroaniline 100016
4-Nitrophenol 100027
Acenaphthene 83329
Acenaphthene 83329
Acenaphthylene 208968
Acenaphthylene 208968
Anthracene 120127
Benzo (g,h,i) perylene 191242
Benzo(a)anthracene 56553
Benzo(a)pyrene 50328
Benzo(b)fluoranthene 205992
Benzo(k)fluoranthene 207089
Benzyl alcohol 100516
bis(2-chloroethoxy) methane 111911
bis(2-chloroethyl) ether 111444
bis(2-chloroisopropyl) ether 108601
bis(2-ethylhexyl) phthalate 117817
Butyl benzyl phthalate 85687

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Surface Subsurface Subsurface SurfaceSubsurface Surface Subsurface

Investigation Duplicate InvestigationInvestigation Investigation Investigation Investigation
4/5/2018 4/5/20184/5/2018 4/5/2018 4/5/2018 4/5/2018 4/5/2018

0-212-13 0-2 12-13 0-2 12-13 12-13
SG-2 (0-2) SG-2 (12-13) SG-3 (0-2) SG-3 (12-13) SG-3 (12-13) DUP SG-4 (0-2)SG-1 (12-13)

Onsite Onsite Onsite Onsite Onsite Onsite Onsite

< 0.372 R < 0.393 < 0.395 < 0.382 < 0.39 R < 0.39 R < 0.344
< 0.372 R < 0.393 < 0.395 < 0.382 < 0.39 R < 0.39 R < 0.344
< 0.372 R < 0.393 < 0.395 < 0.382 < 0.39 R < 0.39 R < 0.344
< 0.372 R < 0.393 < 0.395 < 0.382 < 0.39 R < 0.39 R < 0.344
< 0.93 < 0.984 < 0.989 < 0.957 < 0.975 < 0.975 < 0.86
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 R < 0.393 < 0.395 < 0.382 2.74 J < 0.39 R < 0.344
< 0.372 R < 0.393 < 0.395 < 0.382 < 0.39 R < 0.39 R < 0.344
< 0.93 < 0.984 < 0.989 < 0.957 < 0.975 < 0.975 < 0.86
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 R < 0.393 < 0.395 < 0.382 < 0.39 R < 0.39 R < 0.344

104 J < 0.393 < 0.395 < 0.382 24 J 29.9 J < 0.344
< 0.372 R < 0.393 < 0.395 < 0.382 < 0.39 R < 0.39 R < 0.344
< 0.93 < 0.984 < 0.989 < 0.957 < 0.975 < 0.975 < 0.86
< 0.372 R < 0.393 < 0.395 < 0.382 < 0.39 R < 0.39 R < 0.344
< 0.744 < 0.787 < 0.791 < 0.765 < 0.78 < 0.779 < 0.687
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.93 CH < 0.984 CH < 0.989 CH < 0.957 CH < 0.975 CH < 0.975 CH < 0.86 CH
< 0.93 < 0.984 < 0.989 < 0.957 < 0.975 < 0.975 < 0.86
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 R < 0.393 < 0.395 < 0.382 < 0.39 R < 0.39 R < 0.344
< 0.372 R < 0.393 CH < 0.395 CH < 0.382 CH < 0.39 R < 0.39 R < 0.344 CH
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.93 < 0.984 < 0.989 < 0.957 < 0.975 < 0.975 < 0.86
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344

0.559 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 R < 0.393 < 0.395 < 0.382 < 0.39 R < 0.39 R < 0.344
< 0.372 R < 0.393 < 0.395 < 0.382 < 0.39 R < 0.39 R < 0.344
< 0.372 R < 0.393 < 0.395 < 0.382 < 0.39 R < 0.39 R < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
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TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.
Semi-Volatile Organics (mg/Kg) (Continued)
Chrysene 218019
Dibenz(a,h) anthracene 53703
Dibenzofuran 132649
Diethyl Phthalate 84662
Dimethyl Phthalate 131113
di-n-Butyl Phthalate 84742
di-n-Octyl Phthalate 117840
Fluoranthene 206440
Fluorene 86737
Hexachlorobenzene 118741
Hexachlorobutadiene 87683
Hexachlorocyclopentadiene 77474
Hexachloroethane 67721
Indeno (1,2,3-cd) pyrene 193395
Isophorone 78591
Naphthalene 91203
Nitrobenzene 98953
N-Nitrosodi-n-Propylamine 621647
N-Nitrosodiphenylamine 86306
Pentachlorophenol 87865
Phenanthrene 85018
Phenol 108952
Pyrene 129000
Glycols, Total (mg/Kg)
Diethylene Glycol 111466
Ethylene Glycol 107211
Propylene Glycol
Triethylene Glycol 112276
Total Petroleum Hydrocarbons (mg/Kg)
TPHDRO TPHDRO
TPHGRO TPHGRO
TPHORO TPHORO

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Surface Subsurface Subsurface SurfaceSubsurface Surface Subsurface

Investigation Duplicate InvestigationInvestigation Investigation Investigation Investigation
4/5/2018 4/5/20184/5/2018 4/5/2018 4/5/2018 4/5/2018 4/5/2018

0-212-13 0-2 12-13 0-2 12-13 12-13
SG-2 (0-2) SG-2 (12-13) SG-3 (0-2) SG-3 (12-13) SG-3 (12-13) DUP SG-4 (0-2)SG-1 (12-13)

Onsite Onsite Onsite Onsite Onsite Onsite Onsite

< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344

0.405 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 R < 0.393 < 0.395 < 0.382 < 0.39 R < 0.39 R < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 R < 0.393 < 0.395 < 0.382 < 0.39 R < 0.39 R < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 R < 0.393 < 0.395 < 0.382 < 0.39 R < 0.39 R < 0.344

87.4 J < 0.393 < 0.395 < 0.382 20.7 J 25.4 J < 0.344
< 0.372 R < 0.393 < 0.395 < 0.382 < 0.39 R < 0.39 R < 0.344
< 0.372 R < 0.393 < 0.395 < 0.382 < 0.39 R < 0.39 R < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.93 < 0.984 < 0.989 < 0.957 < 0.975 < 0.975 < 0.86

0.794 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344
< 0.372 R < 0.393 < 0.395 < 0.382 < 0.39 R < 0.39 R < 0.344
< 0.372 < 0.393 < 0.395 < 0.382 < 0.39 < 0.39 < 0.344

NA NA NA NA NA NA NA
33.8 NA NA NA NA NA NA
20.1 NA NA NA NA NA NA
NA NA NA NA NA NA NA

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
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TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.
Inorganics (mg/Kg)
Arsenic 7440382
Barium 7440393
Cadmium 7440439
Chromium 16065831
Lead 7439921
Mercury 7439976
Selenium 7782492
Silver 7440224

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Surface Subsurface Subsurface SurfaceSubsurface Surface Subsurface

Investigation Duplicate InvestigationInvestigation Investigation Investigation Investigation
4/5/2018 4/5/20184/5/2018 4/5/2018 4/5/2018 4/5/2018 4/5/2018

0-212-13 0-2 12-13 0-2 12-13 12-13
SG-2 (0-2) SG-2 (12-13) SG-3 (0-2) SG-3 (12-13) SG-3 (12-13) DUP SG-4 (0-2)SG-1 (12-13)

Onsite Onsite Onsite Onsite Onsite Onsite Onsite

0.51 4.4 0.59 1.3 0.91 < 0.55 2.3
8.5 73 6.3 47.5 10.2 10.3 19.9

< 0.3 < 0.33 < 0.34 < 0.33 < 0.33 < 0.33 0.31
1.9 10.7 1.7 10.9 2 1.9 13.5

10.2 17.5 2.4 9.1 3.3 3.4 3.5
< 0.11 < 0.11 < 0.11 < 0.11 < 0.12 < 0.12 < 0.096
< 0.81 < 0.88 < 0.9 < 0.88 < 0.88 < 0.88 < 0.75
< 0.6 < 0.66 < 0.68 < 0.66 < 0.66 < 0.66 < 0.56

Notes:
NA - Not Analyzed.
The laboratory detection limits for data collected in 2006 are based on Practical Quantitation Limits (PQLs);
the detection limits for data collected in 2018 are based on Reporting Limits (RLs).
J - Estimated Result. 
1c - A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.
CH - The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be biased high.
* If not anlyzed directly, the result for xylenes (total) is calculated from the results for the o- and m&p isomers. See Text Section 2.4.1.
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TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.

Volatile Organics (mg/kg) Method SW8260B
1,1,1,2-Tetrachloroethane 630206
1,1,1-Trichloroethane 71556
1,1,2,2-Tetrachloroethane 79345
1,1,2-Trichloroethane 79005
1,1-Dichloroethane 75343
1,1-Dichloroethene 75354
1,1-Dichloropropene 563586
1,2,3-Trichlorobenzene 87616
1,2,3-Trichloropropane 96184
1,2,4-Trichlorobenzene 120821
1,2,4-Trimethylbenzene 95636
1,2-Dibromo-3-chloropropane 96128
1,2-Dibromoethane 106934
1,2-Dichlorobenzene 95501
1,2-Dichloroethane 107062
1,2-Dichloroethene (Total) 540590
1,2-Dichloropropane 78875
1,3,5-Trimethylbenzene 108678
1,3-Dichlorobenzene 541731
1,3-Dichloropropane 142289
1,4-Dichlorobenzene 106467
2,2-Dichloropropane 594207
2-Butanone (MEK) 78933
2-Chlorotoluene 95498
2-Hexanone 591786
4-Chlorotoluene 106434
4-Isopropyltoluene 99876
4-Methyl-2-pentanone 108101
Acetone 67641
Acrolein 107028
Acrylonitrile 107131
Benzene 71432
Bromobenzene 108861
Bromochloromethane 74975
Bromodichloromethane 75274
Bromoform 75252
Bromomethane 74839
Carbon disulfide 75150
Carbon tetrachloride 56235
Chlorobenzene 108907

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

NA NA NA
< 0.0042 1c < 0.0039 1c < 0.0055 1c
< 0.0042 1c < 0.0039 1c < 0.0055 1c
< 0.0042 1c < 0.0039 1c < 0.0055 1c
< 0.0042 1c < 0.0039 1c < 0.0055 1c
< 0.0042 1c < 0.0039 1c < 0.0055 1c

NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA

< 0.0042 1c < 0.0039 1c < 0.0055 1c
< 0.0042 1c < 0.0039 1c < 0.0055 1c
< 0.0084 < 0.0078 < 0.011
< 0.0042 1c < 0.0039 1c < 0.0055 1c

NA NA NA
< 0.0042 1c < 0.0039 1c < 0.0055 1c

NA NA NA
< 0.0042 1c < 0.0039 1c < 0.0055 1c

NA NA NA
< 0.0084 1c < 0.0078 1c < 0.011 1c

NA NA NA
< 0.0084 1c < 0.0078 1c < 0.011 1c

NA NA NA
NA NA NA

< 0.0084 1c < 0.0078 1c < 0.011 1c
0.0166 1c 0.0194 1c 0.128 1c

NA NA NA
NA NA NA

0.0059 1c 0.0059 1c 0.231 1c
NA NA NA
NA NA NA

< 0.0042 1c < 0.0039 1c < 0.0055 1c
< 0.0042 1c < 0.0039 1c < 0.0055 1c
< 0.0042 1c < 0.0039 1c < 0.0055 1c
< 0.0042 1c < 0.0039 1c < 0.0055 1c
< 0.0042 1c < 0.0039 1c < 0.0055 1c
< 0.0042 1c < 0.0039 1c < 0.0055 1c

SubsurfaceSubsurface Surface

Investigation Investigation Investigation
4/5/2018 4/5/2018 4/5/2018

12 0-2 12-13
SG-4 (12) SG-5 (0-2) SG-5 (12-13)

Onsite Onsite Onsite
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TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.
Volatile Organics (ug/L) (Continued)
Chloroethane 75003
Chloroform 67663
Chloromethane 74873
cis-1,2-Dichloroethene 156592
cis-1,3-Dichloropropene 542756
Dibromochloromethane 124481
Dibromomethane 74953
Dichlorodifluoromethane 75718
Ethylbenzene 100414
Hexachlorobutadiene 87683
Iodomethane 74884
Isopropylbenzene 98828
Methyl tert-butyl ether 1634044
Methylene Chloride 75092
Naphthalene 91203
n-Butylbenzene 104518
n-Propylbenzene 103651
sec-Butylbenzene 135988
Styrene 100425
tert-Butylbenzene 98066
Tetrachloroethene (PCE) 127184
Toluene 108883
trans-1,2-Dichloroethene 156605
trans-1,3-Dichloropropene 10061026

 Trichloroethene(TCE) 79016
Trichlorofluoromethane 75694
Vinyl acetate 108054
Vinyl chloride 75014
m,p-Xylene - -
o-Xylene 95476
Xylenes (total) 1330207
Volatile Organics (mg/Kg) Method SW8021B
Methyl tert-butyl ether 1634044
Benzene 71432
Toluene 108883
Ethylbenzene 100414
m,p-Xylene - -
o-Xylene 95476
Xylenes (Total)* 1330207

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

SubsurfaceSubsurface Surface

Investigation Investigation Investigation
4/5/2018 4/5/2018 4/5/2018

12 0-2 12-13
SG-4 (12) SG-5 (0-2) SG-5 (12-13)

Onsite Onsite Onsite

< 0.0042 1c < 0.0039 1c < 0.0055 1c
< 0.0042 1c < 0.0039 1c < 0.0055 1c
< 0.0042 1c < 0.0039 1c < 0.0055 1c
< 0.0042 1c < 0.0039 1c < 0.0055 1c
< 0.0042 1c < 0.0039 1c < 0.0055 1c
< 0.0042 1c < 0.0039 1c < 0.0055 1c

NA NA NA
NA NA NA

0.0074 1c < 0.0039 1c 0.288 1c
NA NA NA
NA NA NA
NA NA NA

< 0.0042 1c < 0.0039 1c < 0.0055 1c
< 0.0042 1c < 0.0039 1c < 0.0055 1c

NA NA NA
NA NA NA
NA NA NA
NA NA NA

< 0.0042 1c < 0.0039 1c < 0.0055 1c
NA NA NA

< 0.0042 1c < 0.0039 1c < 0.0055 1c
< 0.0042 1c < 0.0039 1c 0.324 1c
< 0.0042 1c < 0.0039 1c < 0.0055 1c
< 0.0042 1c < 0.0039 1c < 0.0055 1c
< 0.0042 1c < 0.0039 1c < 0.0055 1c

NA NA NA
NA NA NA

< 0.0042 1c < 0.0039 1c < 0.0055 1c
< 0.0084 1c < 0.0078 1c < 0.479 1c
< 0.0042 1c < 0.0039 1c < 0.239 1c
< 0.0126 < 0.0118 < 0.718

NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
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TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.
Semi-Volatile Organics (mg/Kg)
1,2,4-Trichlorobenzene 120821
1,2-Dichlorobenzene 95501
1,3-Dichlorobenzene 541731
1,4-Dichlorobenzene 106467
2,4,5-Trichlorophenol 95954
2,4,6-Trichlorophenol 88062
2,4-Dichlorophenol 120832
2,4-Dimethylphenol 105679
2,4-Dinitrophenol 51285
2,4-Dinitrotoluene 121142
2,6-Dinitrotoluene 606202
2-Chloronaphthalene 91587
2-Chlorophenol 95578
2-Methylnaphthalene 91576
2-Methylphenol (o-cresol) 95487
2-Nitroaniline 88744
2-Nitrophenol 88755
3&4-Methylphenol (m,p-Cresol) - -
3,3-Dichlorobenzidine 91941
3-Nitroaniline
4,6-dinitro-2-methyl phenol 534521
4-Bromophenyl-phenylether 101553
4-chloro-3-methylphenol 59507
4-Chloroaniline 106478
4-Chlorophenyl Phenyl Ether 7005723
4-Nitroaniline 100016
4-Nitrophenol 100027
Acenaphthene 83329
Acenaphthene 83329
Acenaphthylene 208968
Acenaphthylene 208968
Anthracene 120127
Benzo (g,h,i) perylene 191242
Benzo(a)anthracene 56553
Benzo(a)pyrene 50328
Benzo(b)fluoranthene 205992
Benzo(k)fluoranthene 207089
Benzyl alcohol 100516
bis(2-chloroethoxy) methane 111911
bis(2-chloroethyl) ether 111444
bis(2-chloroisopropyl) ether 108601
bis(2-ethylhexyl) phthalate 117817
Butyl benzyl phthalate 85687

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

SubsurfaceSubsurface Surface

Investigation Investigation Investigation
4/5/2018 4/5/2018 4/5/2018

12 0-2 12-13
SG-4 (12) SG-5 (0-2) SG-5 (12-13)

Onsite Onsite Onsite

< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.954 < 0.861 < 1.01
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.954 < 0.861 < 1.01
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.954 < 0.861 < 1.01
< 0.381 < 0.344 < 0.402
< 0.763 < 0.689 < 0.804
< 0.381 < 0.344 < 0.402
< 0.954 CH < 0.861 CH < 1.01 CH
< 0.954 < 0.861 < 1.01
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 CH < 0.344 CH < 0.402 CH
< 0.381 < 0.344 < 0.402
< 0.954 < 0.861 < 1.01
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
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TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.
Semi-Volatile Organics (mg/Kg) (Continued)
Chrysene 218019
Dibenz(a,h) anthracene 53703
Dibenzofuran 132649
Diethyl Phthalate 84662
Dimethyl Phthalate 131113
di-n-Butyl Phthalate 84742
di-n-Octyl Phthalate 117840
Fluoranthene 206440
Fluorene 86737
Hexachlorobenzene 118741
Hexachlorobutadiene 87683
Hexachlorocyclopentadiene 77474
Hexachloroethane 67721
Indeno (1,2,3-cd) pyrene 193395
Isophorone 78591
Naphthalene 91203
Nitrobenzene 98953
N-Nitrosodi-n-Propylamine 621647
N-Nitrosodiphenylamine 86306
Pentachlorophenol 87865
Phenanthrene 85018
Phenol 108952
Pyrene 129000
Glycols, Total (mg/Kg)
Diethylene Glycol 111466
Ethylene Glycol 107211
Propylene Glycol
Triethylene Glycol 112276
Total Petroleum Hydrocarbons (mg/Kg)
TPHDRO TPHDRO
TPHGRO TPHGRO
TPHORO TPHORO

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

SubsurfaceSubsurface Surface

Investigation Investigation Investigation
4/5/2018 4/5/2018 4/5/2018

12 0-2 12-13
SG-4 (12) SG-5 (0-2) SG-5 (12-13)

Onsite Onsite Onsite

< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.954 < 0.861 < 1.01
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402
< 0.381 < 0.344 < 0.402

NA NA NA
NA NA NA
NA NA NA
NA NA NA

NA NA NA
NA NA NA
NA NA NA
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TABLE A-1

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Surface/Subsurface
Constituent CAS No.
Inorganics (mg/Kg)
Arsenic 7440382
Barium 7440393
Cadmium 7440439
Chromium 16065831
Lead 7439921
Mercury 7439976
Selenium 7782492
Silver 7440224

Soil Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

SubsurfaceSubsurface Surface

Investigation Investigation Investigation
4/5/2018 4/5/2018 4/5/2018

12 0-2 12-13
SG-4 (12) SG-5 (0-2) SG-5 (12-13)

Onsite Onsite Onsite

0.53 3.2 0.74
15.1 53.9 8.2

< 0.31 < 0.29 < 0.32
6.1 14 2.9
3.9 10.3 5.4

< 0.11 < 0.1 < 0.12
< 0.82 < 0.78 < 0.85
< 0.61 < 0.58 < 0.64

Notes:
NA - Not Analyzed.
The laboratory detection limits for data collected in 2006 are based on Practical Quantitation Limits (PQLs);
the detection limits for data collected in 2018 are based on Reporting Limits (RLs).
J - Estimated Result. 
1c - A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.
CH - The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be biased high.
* If not anlyzed directly, the result for xylenes (total) is calculated from the results for the o- and m&p isomers. See Text Section 2.4.1.
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TABLE A-2 Groundwater Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Sample Identification
Sample Date
Sample Type

Location
Constituent CAS No.

Volatile Organics (ug/L)
1,1,1-Trichloroethane 71556 NA NA NA < 1 NA < 1 NA
1,1,2,2-Tetrachloroethane 79345 NA NA NA < 1 NA < 1 NA
1,1,2-Trichloroethane 79005 NA NA NA < 1 NA < 1 NA
1,1-Dichloroethane 75343 NA NA NA < 1 NA < 1 NA
1,1-Dichloroethene 75354 NA NA NA < 1 NA < 1 NA
1,2,4-Trichlorobenzene 120821 NA NA NA < 1 NA < 1 NA
1,2-Dichlorobenzene 95501 NA NA NA < 1 NA < 1 NA
1,2-Dichloroethane 107062 NA NA NA < 1 NA < 1 NA
1,2-Dichloroethene (Total) NA NA NA < 2 NA < 2 NA
1,2-Dichloropropane 78875 NA NA NA < 1 NA < 1 NA
1,3-Dichlorobenzene 541731 NA NA NA < 1 NA < 1 NA
1,4-Dichlorobenzene 106467 NA NA NA < 1 NA < 1 NA
2-Butanone 78933 NA NA NA < 10 NA < 10 NA
2-Hexanone 591786 NA NA NA < 10 NA < 10 NA
4-Methyl-2-pentanone 108101 NA NA NA < 10 NA < 10 NA
Acetone 67641 NA NA NA < 10 NA < 10 NA
Benzene 71432 < 0.5 < 0.5 0.53 J < 1 0.65 J 1.7 506
Bromochloromethane 74975 NA NA NA < 1 NA < 1 NA
Bromodichloromethane 75274 NA NA NA < 1 NA < 1 NA
Bromoform 75252 NA NA NA < 1 NA < 1 NA
Bromomethane 74839 NA NA NA < 1 NA < 1 NA
Carbon Disulfide 75150 NA NA NA < 1 NA < 1 NA
Carbon Tetrachloride 56235 NA NA NA < 1 NA < 1 NA
Chlorobenzene 108907 NA NA NA < 1 NA < 1 NA
Chloroethane 75003 NA NA NA < 1 NA < 1 NA
Chloroform 67663 NA NA NA < 1 NA < 1 NA
Chloromethane 74873 NA NA NA < 1 NA < 1 NA
cis-1,2-Dichloroethene 156592 NA NA NA < 1 NA < 1 NA
cis-1,3-Dichloropropene 10061015 NA NA NA < 1 NA < 1 NA
Dibromochloromethane 124481 NA NA NA < 1 NA < 1 NA
Ethylbenzene 100414 9.9 < 0.5 < 0.5 < 1 0.96 J < 1 847
Methyl tert-butyl ether (MTBE) 1634044 < 2.5 < 2.5 < 2.5 < 1 < 2.5 < 1 < 250
Methylene chloride 75092 NA NA NA < 1 NA < 1 NA
Styrene 100425 NA NA NA < 1 NA < 1 NA
tert-Butyl alcohol < 50 < 50 < 50 NA < 50 NA < 50
Tetrachloroethene (PCE) 127184 NA NA NA < 1 NA < 1 NA
Toluene 108883 1.07 < 0.5 < 0.5 < 1 1.51 < 1 305
trans-1,2-Dichloroethene 156605 NA NA NA < 1 NA < 1 NA
trans-1,3-Dichloropropene 10061026 NA NA NA < 1 NA < 1 NA
Trichloroethene 79016 NA NA NA < 1 NA < 1 NA
Vinyl chloride 75014 NA NA NA < 1 NA < 1 NA
m&p-Xylene - - 4.79 < 1 6.51 < 2 3.64 < 2 880
o-Xylene 95476 2.41 < 0.5 1.31 < 1 2.03 < 1 < 50
Xylenes (total)* 1330207 7.20 < 1 7.82 < 3 5.67 < 3 880

MW15 (2/27/2017)MW12 (4/6/2018) MW13 (2/27/2017)MW2 (2/27/2017) MW7 (2/27/2017) MW12 (2/27/2017) MW13 (4/6/2018)
2/27/2017 2/27/2017 2/27/2017 4/6/2018 2/27/2017 4/6/2018 2/27/2017

Investigation InvestigationInvestigation Investigation Investigation Investigation Investigation
Offsite Offsite OffsiteOnsite Onsite Offsite Offsite
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE A-2 Groundwater Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Sample Identification
Sample Date
Sample Type

Location
Constituent CAS No.

MW15 (2/27/2017)MW12 (4/6/2018) MW13 (2/27/2017)MW2 (2/27/2017) MW7 (2/27/2017) MW12 (2/27/2017) MW13 (4/6/2018)
2/27/2017 2/27/2017 2/27/2017 4/6/2018 2/27/2017 4/6/2018 2/27/2017

Investigation InvestigationInvestigation Investigation Investigation Investigation Investigation
Offsite Offsite OffsiteOnsite Onsite Offsite Offsite

Semi-Volatile Organics (ug/L)
Acenaphthylene 208968 < 3.3 < 2.2 < 2 NA < 2.1 NA < 2.1
Acenaphthene 83329 < 3.3 < 2.2 < 2 NA < 2.1 NA < 2.1
Anthracene 120127 < 3.3 < 2.2 < 2 NA < 2.1 NA < 2.1
Benzo (a) anthracene 56553 < 3.3 < 2.2 < 2 NA < 2.1 NA < 2.1
Benzo (a) pyrene 50328 < 3.3 < 2.2 < 2 NA < 2.1 NA < 2.1
Benzo (b) fluoranthene 205992 < 3.3 < 2.2 < 2 NA < 2.1 NA < 2.1
Benzo (ghi) perylene 191242 < 3.3 < 2.2 < 2 NA < 2.1 NA < 2.1
Benzo (k) fluoranthene 207089 < 4.9 < 3.3 < 3 NA < 3.1 NA < 3.1
Chrysene 218019 < 3.3 < 2.2 < 2 NA < 2.1 NA < 2.1
Dibenzo (a,h) anthracene 53703 < 3.3 < 2.2 < 2 NA < 2.1 NA < 2.1
Fluoranthene 206440 < 3.3 < 2.2 < 2 NA < 2.1 NA < 2.1
Fluorene 86737 < 3.3 < 2.2 < 2 NA < 2.1 NA < 2.1
Indeno (1,2,3-cd) pyrene 193395 < 3.3 < 2.2 < 2 NA < 2.1 NA < 2.1
Naphthalene 91203 < 3.3 < 2.2 < 2 NA < 2.1 NA 126
Phenanthrene 85018 < 3.3 < 2.2 < 2 NA < 2.1 NA < 2.1
Pyrene 129000 < 3.3 < 2.2 < 2 NA < 2.1 NA < 2.1
Glycols, Total (ug/L)
Diethylene Glycol 111466 NA NA NA < 9840 NA < 9840 NA
Monoethylene Glycol NA NA NA < 6010 NA < 6010 NA
Propylene Glycol 107211 NA NA NA < 8000 NA < 8000 NA
Triethylene Glycol 112276 NA NA NA < 12400 NA < 12400 NA
Inorganics (ug/L)
Arsenic 7440382 NA NA NA < 5 NA < 5 NA
Barium 7440393 NA NA NA 114 NA 66 NA
Cadmium 7440439 NA NA NA < 3 NA < 3 NA
Chromium 16065831 NA NA NA < 5 NA < 5 NA
Lead 7439921 NA NA NA < 5 NA < 5 NA
Mercury 7439976 NA NA NA < 0.2 NA < 0.2 NA
Selenium 7782492 NA NA NA < 8 NA < 8 NA
Silver 7440224 NA NA NA < 6 NA < 6 NA

Notes:
NA - Not Analyzed.
J - Analyte concentration is reported, and is less than the PQL and greater than or equal to the MDL. The result reported is an estimate.
* If not anlyzed directly, the result for xylenes (total) is calculated from the results for the o- and m&p isomers. See Text Section 2.4.2.
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE A-2

Sample Identification
Sample Date
Sample Type

Location
Constituent CAS No.

Volatile Organics (ug/L)
1,1,1-Trichloroethane 71556
1,1,2,2-Tetrachloroethane 79345
1,1,2-Trichloroethane 79005
1,1-Dichloroethane 75343
1,1-Dichloroethene 75354
1,2,4-Trichlorobenzene 120821
1,2-Dichlorobenzene 95501
1,2-Dichloroethane 107062
1,2-Dichloroethene (Total)
1,2-Dichloropropane 78875
1,3-Dichlorobenzene 541731
1,4-Dichlorobenzene 106467
2-Butanone 78933
2-Hexanone 591786
4-Methyl-2-pentanone 108101
Acetone 67641
Benzene 71432
Bromochloromethane 74975
Bromodichloromethane 75274
Bromoform 75252
Bromomethane 74839
Carbon Disulfide 75150
Carbon Tetrachloride 56235
Chlorobenzene 108907
Chloroethane 75003
Chloroform 67663
Chloromethane 74873
cis-1,2-Dichloroethene 156592
cis-1,3-Dichloropropene 10061015
Dibromochloromethane 124481
Ethylbenzene 100414
Methyl tert-butyl ether (MTBE) 1634044
Methylene chloride 75092
Styrene 100425
tert-Butyl alcohol
Tetrachloroethene (PCE) 127184
Toluene 108883
trans-1,2-Dichloroethene 156605
trans-1,3-Dichloropropene 10061026
Trichloroethene 79016
Vinyl chloride 75014
m&p-Xylene - -
o-Xylene 95476
Xylenes (total)* 1330207

Groundwater Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

< 1 NA < 1 < 1 NA < 1 NA
< 1 NA < 1 < 1 NA < 1 NA
< 1 NA < 1 < 1 NA < 1 NA
< 1 NA < 1 < 1 NA < 1 NA
< 1 NA < 1 < 1 NA < 1 NA
< 1 NA < 1 < 1 NA < 1 NA
< 1 NA < 1 < 1 NA < 1 NA
< 1 NA < 1 < 1 NA < 1 NA
< 2 NA < 2 < 2 NA < 2 NA
< 1 NA < 1 < 1 NA < 1 NA
< 1 NA < 1 < 1 NA < 1 NA
< 1 NA < 1 < 1 NA < 1 NA
< 10 NA < 10 < 10 NA < 10 NA
< 10 NA < 10 < 10 NA < 10 NA
< 10 NA < 10 < 10 NA < 10 NA
< 10 NA < 10 177 NA < 10 NA

283 J 98 J 56.3 J 1.3 < 500 21.3 J < 0.5
< 1 NA < 1 < 1 NA < 1 NA
< 1 NA < 1 < 1 NA < 1 NA
< 1 NA < 1 < 1 NA < 1 NA
< 1 NA < 1 < 1 NA < 1 NA
< 1 NA < 1 1.9 NA < 1 NA
< 1 NA < 1 < 1 NA < 1 NA
< 1 NA < 1 < 1 NA < 1 NA
< 1 NA < 1 < 1 NA < 1 NA
< 1 NA < 1 < 1 NA < 1 NA
< 1 NA < 1 < 1 NA < 1 NA
< 1 NA < 1 < 1 NA < 1 NA
< 1 NA < 1 < 1 NA < 1 NA
< 1 NA < 1 < 1 NA < 1 NA

919 J 893 1430 J 687 1990 1530 J < 0.5
< 1 < 250 < 1 < 1 < 2500 < 1 < 2.5
< 1 NA < 1 < 1 NA < 1 NA
< 1 NA < 1 < 1 NA < 1 NA

NA < 50 NA NA < 50 NA < 50
< 1 NA < 1 < 1 NA < 1 NA

250 J 1740 3400 J 42.8 6640 4520 J < 0.5
< 1 NA < 1 < 1 NA < 1 NA
< 1 NA < 1 < 1 NA < 1 NA
< 1 NA < 1 < 1 NA < 1 NA
< 1 NA < 1 < 1 NA < 1 NA

656 J 2020 4070 J 2620 8680 8000 J < 1
162 J 749 1420 J 392 3920 3360 J < 0.5
818 J 2769 5480 J 3010 12600 11400 J < 1

MW15 (4/6/2018) MW16 (2/27/2017) MW16 (4/6/2018) MW17 (4/6/2018) RW3 (12/27/2017)RMW1 (2/27/2017) RW-1 (4/6/2018)
2/27/2017 4/6/20184/6/2018 4/6/2018 2/27/2017 4/6/2018 2/27/2017

InvestigationInvestigationInvestigation Investigation Investigation Investigation Investigation
Onsite Onsite OnsiteOffsite Offsite Offsite Onsite
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE A-2

Sample Identification
Sample Date
Sample Type

Location
Constituent CAS No.

Semi-Volatile Organics (ug/L)
Acenaphthylene 208968
Acenaphthene 83329
Anthracene 120127
Benzo (a) anthracene 56553
Benzo (a) pyrene 50328
Benzo (b) fluoranthene 205992
Benzo (ghi) perylene 191242
Benzo (k) fluoranthene 207089
Chrysene 218019
Dibenzo (a,h) anthracene 53703
Fluoranthene 206440
Fluorene 86737
Indeno (1,2,3-cd) pyrene 193395
Naphthalene 91203
Phenanthrene 85018
Pyrene 129000
Glycols, Total (ug/L)
Diethylene Glycol 111466
Monoethylene Glycol
Propylene Glycol 107211
Triethylene Glycol 112276
Inorganics (ug/L)
Arsenic 7440382
Barium 7440393
Cadmium 7440439
Chromium 16065831
Lead 7439921
Mercury 7439976
Selenium 7782492
Silver 7440224

Groundwater Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

MW15 (4/6/2018) MW16 (2/27/2017) MW16 (4/6/2018) MW17 (4/6/2018) RW3 (12/27/2017)RMW1 (2/27/2017) RW-1 (4/6/2018)
2/27/2017 4/6/20184/6/2018 4/6/2018 2/27/2017 4/6/2018 2/27/2017

InvestigationInvestigationInvestigation Investigation Investigation Investigation Investigation
Onsite Onsite OnsiteOffsite Offsite Offsite Onsite

NA < 2.1 NA NA < 2 NA < 2.1
NA < 2.1 NA NA < 2 NA < 2.1
NA < 2.1 NA NA < 2 NA < 2.1
NA < 2.1 NA NA < 2 NA < 2.1
NA < 2.1 NA NA < 2 NA < 2.1
NA < 2.1 NA NA < 2 NA < 2.1
NA < 2.1 NA NA < 2 NA < 2.1
NA < 3.1 NA NA < 3.1 NA < 3.1
NA < 2.1 NA NA < 2 NA < 2.1
NA < 2.1 NA NA < 2 NA < 2.1
NA < 2.1 NA NA < 2 NA < 2.1
NA < 2.1 NA NA < 2 NA < 2.1
NA < 2.1 NA NA < 2 NA < 2.1
NA 197 NA NA 310 NA < 2.1
NA < 2.1 NA NA < 2 NA < 2.1
NA < 2.1 NA NA < 2 NA < 2.1

< 9840 NA < 9840 < 9840 NA < 9840 NA
< 6010 NA < 6010 < 6010 NA < 6010 NA
< 8000 NA < 8000 < 8000 NA < 8000 NA
< 12400 NA < 12400 < 12400 NA < 12400 NA

< 5 NA < 5 < 5 NA < 5 NA
119 NA 86.2 39.8 NA 106 NA

< 3 NA < 3 < 3 NA < 3 NA
< 5 NA < 5 < 5 NA < 5 NA
< 5 NA 34.7 13.3 NA 64.4 NA
< 0.2 NA < 0.2 < 0.2 NA < 0.2 NA
< 8 NA < 8 < 8 NA < 8 NA
< 6 NA < 6 < 6 NA < 6 NA

Notes:
NA - Not Analyzed.
J - Analyte concentration is reported, and is less than the PQL and greater than or equal to the MDL. The result reported is an estimate.
* If not anlyzed directly, the result for xylenes (total) is calculated from the results for the o- and m&p isomers. See Text Section 2.4.2.
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE A-3 Soil Gas Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Location
Constituent CAS No.

Volatile Organics (ug/m3)
1,1,1-Trichloroethane 71556 < 8180 < 8010 < 8300 < 8300 < 519 < 1040
1,1,2,2-Tetrachloroethane 79345 < 5150 < 5040 < 5220 < 5220 < 326 < 652
1,1,2-Trichloro-1,2,2-trifluoroethane 76131 < 11500 < 11300 < 11700 < 11700 < 729 < 1460
1,1,2-Trichloroethane 79005 < 4090 < 4010 < 4150 < 4150 < 259 < 519
1,1-Dichloroethane 75343 < 6070 < 5940 < 6150 < 6150 < 385 < 769
1,1-Dichloroethene 75354 < 5940 < 5820 < 6020 < 6020 < 377 < 753
1,2,4-Trichlorobenzene 120821 < 27800 < 27200 < 28200 < 28200 < 1760 < 3520
1,2,4-Trimethylbenzene 95636 62000 33700 12800 19300 2280 1140
1,2-Dibromoethane 106934 < 11500 < 11300 < 11700 < 11700 < 729 < 1460
1,2-Dichlorobenzene 95501 < 9000 < 8610 < 9120 < 9120 < 570 < 1140
1,2-Dichloroethane 107062 < 3030 < 2970 < 3070 < 3070 < 192 < 384
1,2-Dichloropropane 78875 < 6920 < 6780 < 7020 < 7020 < 439 < 877
1,3,5-Trimethylbenzene 108678 23800 16800 8070 9790 1150 < 933
1,3-Butadiene 106990 < 3320 < 3250 < 3360 < 3360 < 210 < 420
1,3-Dichlorobenzene 541731 < 9000 < 8610 < 9120 < 9120 < 570 < 1140
1,4-Dichlorobenzene 106467 < 9000 < 8810 < 9120 < 9120 < 570 < 1140
2-Butanone (MEK) 78933 < 22100 < 21700 < 22400 < 22400 < 1400 < 2800
2-Hexanone 591786 < 30700 < 30000 < 31100 < 31100 < 1940 < 3890
2-Propanol 67630 < 18400 < 18000 < 18700 < 18700 < 1170 < 2340
4-Ethyltoluene 622968 56700 8340 23300 25500 1240 < 933
4-Methyl-2-pentanone 108101 < 30700 < 30000 < 31100 < 31100 < 1940 < 3890
Acetone 67641 < 44500 < 43600 < 45100 < 45100 < 1130 < 2250
Benzene 71432 < 2400 < 2350 < 2430 < 2430 743 760
Benzyl chloride 100447 < 19400 < 19000 < 19700 < 19700 < 491 < 981
Bromodichloromethane 75274 < 10000 < 9820 < 10200 < 10200 < 635 < 1270
Bromoform 75252 < 15500 < 15200 < 15700 < 15700 < 2450 < 4910
Bromomethane 74839 < 5820 < 5700 < 5900 < 5900 < 369 < 737
Carbon disulfide 75150 < 4670 < 4570 < 4730 < 4730 < 296 < 591
Carbon tetrachloride 56235 < 4710 < 4610 < 4780 < 4780 < 299 < 597
Chlorobenzene 108907 < 6900 < 6760 < 7000 < 7000 < 437 < 875
Chloroethane 75003 < 3950 < 3870 < 4010 < 4010 < 250 < 501
Chloroform 67663 < 3660 < 3580 < 3710 < 3710 < 232 < 463
Chloromethane 74873 < 3100 < 3030 < 3140 < 3140 < 196 < 392
cis-1,2-Dichloroethene 156592 < 5940 < 5820 < 6020 < 6020 < 377 < 753
cis-1,3-Dichloropropene 542756 < 6810 < 6660 < 6900 < 6900 < 431 < 862

SG-5 SG-5 DUP
12 12

4/6/2018 4/6/2018
Investigation Duplicate

OffsiteOffsiteOnsite Onsite Onsite Offsite
Investigation Investigation Investigation Investigation

4/6/2018 4/6/2018 4/6/2018 4/6/2018
11 11 10 12

SG-1 SG-2 SG-3 SG-4
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE A-3 Soil Gas Analytical Data
Alker Tire - Buckhannon, Upshur County, West Virginia

Sample Identification
Sample Depth (feet)

Sample Date
Sample Type

Location
Constituent CAS No.

SG-5 SG-5 DUP
12 12

4/6/2018 4/6/2018
Investigation Duplicate

OffsiteOffsiteOnsite Onsite Onsite Offsite
Investigation Investigation Investigation Investigation

4/6/2018 4/6/2018 4/6/2018 4/6/2018
11 11 10 12

SG-1 SG-2 SG-3 SG-4

Volatile Organics (ug/m3) (Continued)
Cyclohexane 110827 < 5160 < 5050 < 5230 < 5230 < 327 < 654
Dibromochloromethane 124481 < 12800 < 12500 < 12900 < 12900 < 808 < 1620
Dichlorodifluoromethane 75718 < 7450 < 7290 < 7550 < 7550 < 472 < 944
Dichlorotetrafluoroethane 76142 < 10500 < 10300 < 10600 < 10600 < 663 < 1330
Ethanol 64175 < 7060 < 6920 < 7160 < 7160 < 448 < 895
Ethyl Acetate 141786 < 5400 < 5290 < 5480 < 5480 < 342 < 685
Ethylbenzene 100414 123000 38500 84000 84300 4550 2940
Hexachlorobutadiene 87683 < 16000 < 6270 < 16200 < 16200 < 1010 < 2030
isopropylbenzene 98828 46900 38500 23400 < 18700 1800 < 2340
Methyl tert-butyl ether 1634044 < 27000 < 26400 < 27400 < 27400 < 1710 < 3420
Methylene Chloride 75092 < 26000 < 25500 < 26400 < 26400 < 1650 < 3300
Naphthalene 91203 < 19600 < 19200 < 19900 < 19900 < 1240 < 2490
n-Heptane 142825 809000 705000 1500000 J < 6230 25700 19400
n-Hexane 110543 1180000 J 1420000 J 2920000 J 3280000 J 25700 18400
Propylene 115071 < 2580 < 2530 < 2620 < 2620 < 164 653
Styrene 100425 < 6390 < 6250 < 6470 < 6470 < 405 < 809
Tetrachloroethene 127184 < 5080 < 4970 < 5150 < 5150 < 322 < 644
Tetrahydrofuran 109999 < 4420 < 4330 < 4480 < 4480 < 280 < 561
Toluene 108883 40300 11500 370000 389000 8490 6270
trans-1,2-Dichloroethene 156605 < 5940 < 5820 < 6020 < 6020 < 377 < 753
trans-1,3-Dichloropropene 10061026 < 6810 < 6660 < 6900 < 6900 < 431 < 862
Trichloroethene 79016 < 4030 < 3940 < 4080 < 4080 < 255 < 510
Trichlorofluoromethane 75694 < 8410 < 8230 < 8520 < 8520 < 533 < 1070
Vinyl acetate 108054 < 5280 < 5170 < 5350 < 5350 < 335 < 669
Vinyl chloride 75014 < 1920 < 1880 < 1940 < 1940 < 121 < 243
m,p-Xylene - - 325000 64400 236000 230000 13500 8320
o-Xylene 95476 56700 7300 45100 49800 2950 1750
Xylenes (Total)* 1330207 381700 71700 281100 279800 16450 10070

Notes:
* The result for xylenes (total) is calculated from the results for the o- and m&p isomers. See Text Section 2.4.4.
J - Analyte concentration exceeded the calibration range. The reported result is estimated.
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Risk-Based Remedies
RBR Consulting, Inc.

General Statistics
Total Number of Observations     11 Number of Distinct Observations       3

1,2,4-Trimethylbenzene
All units in mg/kg.

TABLE B-1

Alker Tire - Buckhannon, Upshur County, West Virginia

Minimum Detect    0.0054 Minimum Non-Detect     0.004
Maximum Detect     0.0108 Maximum Non-Detect     0.004

Number of Detects      2 Number of Non-Detects       9
Number of Distinct Detects      2 Number of Distinct Non-Detects       1

Median Detects    0.0081 CV Detects       0.471
Skewness Detects    N/A    Kurtosis Detects     N/A    

Variance Detects 1.4580E-5 Percent Non-Detects      81.82%
Mean Detects    0.0081 SD Detects     0.00382

Warning: Data set has only 2 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Mean of Logged Detects    -4.875 SD of Logged Detects       0.49

KM SD    0.00196   95% KM (BCA) UCL     N/A    
95% KM (t) UCL    0.00626 95% KM (Percentile Bootstrap) UCL     N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean    0.00475 KM Standard Error of Mean 8.3406E-4

97.5% KM Chebyshev UCL    0.00995 99% KM Chebyshev UCL      0.013

   95% KM (z) UCL    0.00612   95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL    0.00725 95% KM Chebyshev UCL     0.00838

Theta hat (MLE) 9.3604E-4 Theta star (bias corrected MLE)     N/A    
nu hat (MLE)     34.61 nu star (bias corrected)     N/A    

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE)      8.653 k star (bias corrected MLE)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM)    0.00475 SD (KM)     0.00196

Mean (detects)    0.0081

nu hat (KM)   129.5 nu star (KM)      95.5
theta hat (KM) 8.0627E-4 theta star (KM)     0.00109

Variance (KM) 3.8261E-6 SE of Mean (KM) 8.3406E-4
k hat (KM)      5.886 k star (KM)       4.341

Gamma Kaplan-Meier (KM) Statistics
Adjusted Level of Significance (ȕ)      0.0278

80% gamma percentile (KM)    0.00648 90% gamma percentile (KM)     0.0078
95% gamma percentile (KM)    0.009 99% gamma percentile (KM)      0.0116

Lognormal GOF Test on Detected Observations Only
Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Approximate Chi Square Value (95.50, Į)     73.96 Adjusted Chi Square Value (95.50, ȕ)      70.88
   95% Gamma Approximate KM-UCL (use when n>=50)    0.00613   95% Gamma Adjusted KM-UCL (use when n<50)     0.00639

   95% t UCL (assumes normality of ROS data)    0.00381   95% Percentile Bootstrap UCL     0.00376
   95% BCA Bootstrap UCL    0.00445   95% Bootstrap t UCL     0.00974

Mean in Original Scale    0.00201 Mean in Log Scale     -7.321
SD in Original Scale    0.0033 SD in Log Scale       1.627

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged)    -5.404 KM Geo Mean     0.0045

   95% H-UCL (Log ROS)     0.0228

KM SD (logged)      0.29   95% Critical H Value (KM-Log)       1.939
KM Standard Error of Mean (logged)      0.124

KM SD (logged)      0.29   95% Critical H Value (KM-Log)       1.939
KM Standard Error of Mean (logged)      0.124 95% H-UCL (KM -Log)     0.00561

SD in Original Scale    0.00275 SD in Log Scale       0.564
   95% t UCL (Assumes normality)    0.00461    95% H-Stat UCL     0.00448

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale    0.00311 Mean in Log Scale     -5.971

Suggested UCL to Use
95% KM (t) UCL    0.00626 KM H-UCL     0.00561

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

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

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 upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% KM (BCA) UCL    N/A    
Warning: One or more Recommended UCL(s) not available!

STATISTICS FOR SURFACE SOIL
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE B-1

Alker Tire - Buckhannon, Upshur County, West Virginia
STATISTICS FOR SURFACE SOIL

Number of Detects      0 Number of Non-Detects      11
Number of Distinct Detects      0 Number of Distinct Non-Detects       1

1,3,5-Trimethylbenzene
All units in mg/kg.

General Statistics
Total Number of Observations     11 Number of Distinct Observations       1

The data set for variable 1,3,5-Trimethylbenzene was not processed!

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE B-1

Alker Tire - Buckhannon, Upshur County, West Virginia
STATISTICS FOR SURFACE SOIL

General Statistics
Total Number of Observations     16 Number of Distinct Observations       6

Benzene
All units in mg/kg.

Minimum Detect    0.0052 Minimum Non-Detect     0.0036
Maximum Detect    0.0059 Maximum Non-Detect     0.0042

Number of Detects      2 Number of Non-Detects      14
Number of Distinct Detects      2 Number of Distinct Non-Detects       4

Median Detects    0.00555 CV Detects      0.0892
Skewness Detects    N/A    Kurtosis Detects     N/A    

Variance Detects 2.4500E-7 Percent Non-Detects      87.5%
Mean Detects    0.00555 SD Detects 4.9497E-4

Warning: Data set has only 2 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Mean of Logged Detects    -5.196 SD of Logged Detects      0.0893

KM SD 6.5667E-4   95% KM (BCA) UCL     N/A    
95% KM (t) UCL    0.00425 95% KM (Percentile Bootstrap) UCL     N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean    0.00384 KM Standard Error of Mean 2.3217E-4

97.5% KM Chebyshev UCL    0.00529 99% KM Chebyshev UCL     0.00615

   95% KM (z) UCL    0.00423   95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL    0.00454 95% KM Chebyshev UCL     0.00486

Theta hat (MLE) 2.2101E-5 Theta star (bias corrected MLE)     N/A    
nu hat (MLE)  1004 nu star (bias corrected)     N/A    

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE)   251.1 k star (bias corrected MLE)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM)    0.00384 SD (KM) 6.5667E-4

Mean (detects)    0.00555

nu hat (KM)  1096 nu star (KM)    892.2
theta hat (KM) 1.1218E-4 theta star (KM) 1.3787E-4

Variance (KM) 4.3121E-7 SE of Mean (KM) 2.3217E-4
k hat (KM)     34.26 k star (KM)      27.88

Gamma Kaplan-Meier (KM) Statistics
Adjusted Level of Significance (ȕ)      0.0335

80% gamma percentile (KM)    0.00444 90% gamma percentile (KM)     0.0048
95% gamma percentile (KM)    0.00511 99% gamma percentile (KM)     0.00574

Lognormal GOF Test on Detected Observations Only
Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Approximate Chi Square Value (892.16, Į)   823.8 Adjusted Chi Square Value (892.16, ȕ)    816.4
   95% Gamma Approximate KM-UCL (use when n>=50)    0.00416   95% Gamma Adjusted KM-UCL (use when n<50)     0.0042

   95% t UCL (assumes normality of ROS data)    0.0038   95% Percentile Bootstrap UCL     0.00377
   95% BCA Bootstrap UCL    0.00382   95% Bootstrap t UCL     0.00394

Mean in Original Scale    0.00333 Mean in Log Scale     -5.751
SD in Original Scale    0.00107 SD in Log Scale       0.304

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged)    -5.573 KM Geo Mean     0.0038

   95% H-UCL (Log ROS)    0.00386

KM SD (logged)      0.144   95% Critical H Value (KM-Log)       1.766
KM Standard Error of Mean (logged)     0.051

KM SD (logged)      0.144   95% Critical H Value (KM-Log)       1.766
KM Standard Error of Mean (logged)     0.051 95% H-UCL (KM -Log)     0.0041

SD in Original Scale    0.00123 SD in Log Scale       0.353
   95% t UCL (Assumes normality)    0.00297    95% H-Stat UCL     0.00286

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale    0.00243 Mean in Log Scale     -6.094

Suggested UCL to Use
95% KM (t) UCL    0.00425 KM H-UCL     0.0041

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

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

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 upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% KM (BCA) UCL    N/A    
Warning: One or more Recommended UCL(s) not available!
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE B-1

Alker Tire - Buckhannon, Upshur County, West Virginia
STATISTICS FOR SURFACE SOIL

Number of Detects       0 Number of Non-Detects      11
Number of Distinct Detects       0 Number of Distinct Non-Detects       1

Naphthalene
All units in mg/kg.

General Statistics
Total Number of Observations      11 Number of Distinct Observations       1

The data set for variable Naphthalene was not processed!

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE B-1

Alker Tire - Buckhannon, Upshur County, West Virginia
STATISTICS FOR SURFACE SOIL

General Statistics
Total Number of Observations     16 Number of Distinct Observations       8

Xylenes (Total)
All units in mg/kg.

Minimum Detect     0.0266 Minimum Non-Detect     0.008
Maximum Detect     0.0304 Maximum Non-Detect      0.0153

Number of Detects      2 Number of Non-Detects      14
Number of Distinct Detects      2 Number of Distinct Non-Detects       6

Median Detects     0.0285 CV Detects      0.0943
Skewness Detects    N/A    Kurtosis Detects     N/A    

Variance Detects 7.2200E-6 Percent Non-Detects      87.5%
Mean Detects     0.0285 SD Detects     0.00269

Warning: Data set has only 2 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Mean of Logged Detects    -3.56 SD of Logged Detects      0.0944

KM SD    0.00681   95% KM (BCA) UCL     N/A    
95% KM (t) UCL     0.0148 95% KM (Percentile Bootstrap) UCL     N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean     0.0106 KM Standard Error of Mean     0.00241

97.5% KM Chebyshev UCL     0.0256 99% KM Chebyshev UCL      0.0345

   95% KM (z) UCL     0.0145   95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL     0.0178 95% KM Chebyshev UCL      0.0211

Theta hat (MLE) 1.2685E-4 Theta star (bias corrected MLE)     N/A    
nu hat (MLE)   898.7 nu star (bias corrected)     N/A    

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE)   224.7 k star (bias corrected MLE)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM)     0.0106 SD (KM)     0.00681

Mean (detects)     0.0285

nu hat (KM)     76.92 nu star (KM)      63.83
theta hat (KM)    0.00439 theta star (KM)     0.0053

Variance (KM) 4.6416E-5 SE of Mean (KM)     0.00241
k hat (KM)      2.404 k star (KM)       1.995

Gamma Kaplan-Meier (KM) Statistics
Adjusted Level of Significance (ȕ)      0.0335

80% gamma percentile (KM)     0.0158 90% gamma percentile (KM)      0.0206
95% gamma percentile (KM)     0.0251 99% gamma percentile (KM)      0.0351

Lognormal GOF Test on Detected Observations Only
Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Approximate Chi Square Value (63.83, Į)     46.45 Adjusted Chi Square Value (63.83, ȕ)      44.76
   95% Gamma Approximate KM-UCL (use when n>=50)     0.0145   95% Gamma Adjusted KM-UCL (use when n<50)      0.0151

   95% t UCL (assumes normality of ROS data)     0.019   95% Percentile Bootstrap UCL      0.019
   95% BCA Bootstrap UCL     0.0192   95% Bootstrap t UCL      0.0202

Mean in Original Scale     0.0166 Mean in Log Scale     -4.144
SD in Original Scale    0.0055 SD in Log Scale       0.302

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged)    -4.67 KM Geo Mean     0.00937

   95% H-UCL (Log ROS)     0.0192

KM SD (logged)      0.42   95% Critical H Value (KM-Log)       1.972
KM Standard Error of Mean (logged)      0.149

KM SD (logged)      0.42   95% Critical H Value (KM-Log)       1.972
KM Standard Error of Mean (logged)      0.149 95% H-UCL (KM -Log)      0.0127

SD in Log Scale       0.653
   95% t UCL (Assumes normality)     0.0113    95% H-Stat UCL      0.0105

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale    0.00774 Mean in Log Scale     -5.143

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 upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% KM (BCA) UCL    N/A    
Warning: One or more Recommended UCL(s) not available!

Suggested UCL to Use
95% KM (t) UCL     0.0148 KM H-UCL      0.0127

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

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale    0.00821

Appx B-1 Surface Soil Stats Page 5 of 5 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Number of Detects      8 Number of Non-Detects      19
Number of Distinct Detects      8 Number of Distinct Non-Detects       5

General Statistics
Total Number of Observations     27 Number of Distinct Observations      13

1,2,4-Trimethylbenzene
All units in mg/kg.

TABLE B-2
STATISTICS FOR SURFACE AND SUBSURFACE SOIL

Median Detects     60.02 CV Detects       1.291
Skewness Detects      0.714 Kurtosis Detects     -1.8

Variance Detects 131146 Percent Non-Detects      70.37%
Mean Detects   280.5 SD Detects    362.1

Minimum Detect    0.0043 Minimum Non-Detect     0.004
Maximum Detect   804 Maximum Non-Detect       0.5

Lilliefors Test Statistic      0.296 Lilliefors GOF Test
5% Lilliefors Critical Value      0.283 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic      0.75 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.818 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects      0.778 SD of Logged Detects       5.775

  95% KM (z) UCL   159.1   95% KM Bootstrap t UCL    208.7
90% KM Chebyshev UCL   221.7 95% KM Chebyshev UCL    284.5

KM SD   224.5   95% KM (BCA) UCL    161.8
  95% KM (t) UCL   161.9   95% KM (Percentile Bootstrap) UCL    161.8

Detected Data Not Normal at 5% Significance Level
Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean     83.12 KM Standard Error of Mean      46.19

K-S Test Statistic      0.294 Kolmogorov-Smirnov GOF
5% K-S Critical Value      0.328 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic      0.927 Anderson-Darling GOF Test

5% A-D Critical Value      0.875 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL   371.6 99% KM Chebyshev UCL    542.7

Mean (detects)   280.5

Theta hat (MLE)  1785 Theta star (bias corrected MLE)   1545
nu hat (MLE)      2.514 nu star (bias corrected)       2.905

Detected data follow Appr. Gamma Distribution at 5% Significance Level
Gamma Statistics on Detected Data Only

k hat (MLE)      0.157 k star (bias corrected MLE)       0.182

Maximum   804 Median      0.01
SD   228.8 CV       2.752

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum    0.0043 Mean      83.12

Gamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small

Approximate Chi Square Value (6.53, Į)      1.915 Adjusted Chi Square Value (6.53, ȕ)       1.76
95% Gamma Approximate UCL (use when n>=50)   283.3 95% Gamma Adjusted UCL (use when n<50)    308.3

nu hat (MLE)      5.843 nu star (bias corrected)       6.527
Adjusted Level of Significance (ȕ)     0.0401

k hat (MLE)      0.108 k star (bias corrected MLE)       0.121
Theta hat (MLE)   768.2 Theta star (bias corrected MLE)    687.7

nu hat (KM)      7.401 nu star (KM)       7.912
theta hat (KM)   606.5 theta star (KM)    567.3

Variance (KM) 50407 SE of Mean (KM)      46.19
k hat (KM)      0.137 k star (KM)       0.147

Estimates of Gamma Parameters using KM Estimates
Mean (KM)     83.12 SD (KM)    224.5

95% Gamma Approximate KM-UCL (use when n>=50)   245 95% Gamma Adjusted KM-UCL (use when n<50)    263.8

Gamma Kaplan-Meier (KM) Statistics
Approximate Chi Square Value (7.91, Į)      2.684 Adjusted Chi Square Value (7.91, ȕ)       2.493

80% gamma percentile (KM)     88.72 90% gamma percentile (KM)    245.6
95% gamma percentile (KM)   459.5 99% gamma percentile (KM)   1083

Detected Data appear Approximate Lognormal at 5% Significance Level
Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     83.11 Mean in Log Scale     -11.98

Lilliefors Test Statistic      0.256 Lilliefors GOF Test
5% Lilliefors Critical Value      0.283 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic      0.772 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.818 Detected Data Not Lognormal at 5% Significance Level

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged)    -3.645 KM Geo Mean      0.0261

   95% BCA Bootstrap UCL   179   95% Bootstrap t UCL    211.8
   95% H-UCL (Log ROS)    N/A    

SD in Original Scale   228.8 SD in Log Scale      10.41
   95% t UCL (assumes normality of ROS data)   158.2   95% Percentile Bootstrap UCL    157.3

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     83.12 Mean in Log Scale     -3.86

KM SD (logged)      4.111   95% Critical H Value (KM-Log)       7.709
KM Standard Error of Mean (logged)      0.846

KM SD (logged)      4.111   95% Critical H Value (KM-Log)       7.709
KM Standard Error of Mean (logged)      0.846   95% H-UCL (KM -Log)  61156

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test
When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

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

Suggested UCL to Use
Gamma Adjusted KM-UCL (use when k<=1 and 15 < n < 50 but k<=1)   263.8

DL/2 is not a recommended method, provided for comparisons and historical reasons
Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

SD in Original Scale   228.8 SD in Log Scale       4.402
   95% t UCL (Assumes normality)   158.2    95% H-Stat UCL 412843

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

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician

Alker Tire - Buckhannon, Upshur County, West Virginia
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE B-2
STATISTICS FOR SURFACE AND SUBSURFACE SOIL

Alker Tire - Buckhannon, Upshur County, West Virginia

Number of Detects      5 Number of Non-Detects      22
Number of Distinct Detects      5 Number of Distinct Non-Detects       6

All units in mg/kg.
General Statistics

Total Number of Observations     27 Number of Distinct Observations      11

1,3,5-Trimethylbenzene

Median Detects   126 CV Detects       0.822
Skewness Detects    -0.155 Kurtosis Detects     -2.027

Variance Detects  8080 Percent Non-Detects      81.48%
Mean Detects   109.3 SD Detects      89.89

Minimum Detect     0.0303 Minimum Non-Detect     0.004
Maximum Detect   216 Maximum Non-Detect       0.5

Lilliefors Test Statistic      0.191 Lilliefors GOF Test
5% Lilliefors Critical Value      0.343 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic      0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.762 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects      3.088 SD of Logged Detects       3.744

  95% KM (z) UCL     39.64   95% KM Bootstrap t UCL      37.8
90% KM Chebyshev UCL     55.61 95% KM Chebyshev UCL      71.63

KM SD     54.78   95% KM (BCA) UCL      40.7
95% KM (t) UCL     40.36 95% KM (Percentile Bootstrap) UCL      39.66

Detected Data appear Normal at 5% Significance Level
Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean     20.25 KM Standard Error of Mean      11.79

K-S Test Statistic      0.33 Kolmogorov-Smirnov GOF
5% K-S Critical Value      0.375 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic      0.697 Anderson-Darling GOF Test

5% A-D Critical Value      0.724 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     93.86 99% KM Chebyshev UCL    137.5

Mean (detects)   109.3

Theta hat (MLE)   267.8 Theta star (bias corrected MLE)    368.6
nu hat (MLE)      4.083 nu star (bias corrected)       2.967

Detected data appear Gamma Distributed at 5% Significance Level
Gamma Statistics on Detected Data Only

k hat (MLE)      0.408 k star (bias corrected MLE)       0.297

Maximum   216 Median      0.01
SD     55.82 CV       2.756

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum     0.01 Mean      20.26

Gamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small

Approximate Chi Square Value (7.44, Į)      2.413 Adjusted Chi Square Value (7.44, ȕ)       2.234
95% Gamma Approximate UCL (use when n>=50)     62.43 95% Gamma Adjusted UCL (use when n<50)      67.44

nu hat (MLE)      6.865 nu star (bias corrected)       7.436
Adjusted Level of Significance (ȕ)     0.0401

k hat (MLE)      0.127 k star (bias corrected MLE)       0.138
Theta hat (MLE)   159.3 Theta star (bias corrected MLE)    147.1

nu hat (KM)      7.38 nu star (KM)       7.894
theta hat (KM)   148.2 theta star (KM)    138.5

Variance (KM)  3001 SE of Mean (KM)      11.79
k hat (KM)      0.137 k star (KM)       0.146

Estimates of Gamma Parameters using KM Estimates
Mean (KM)     20.25 SD (KM)      54.78

   95% Gamma Approximate KM-UCL (use when n>=50)     59.79   95% Gamma Adjusted KM-UCL (use when n<50)      64.39

Gamma Kaplan-Meier (KM) Statistics
Approximate Chi Square Value (7.89, Į)      2.674 Adjusted Chi Square Value (7.89, ȕ)       2.483

80% gamma percentile (KM)     21.58 90% gamma percentile (KM)      59.83
95% gamma percentile (KM)   112 99% gamma percentile (KM)    264.3

Detected Data Not Lognormal at 5% Significance Level
Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     20.25 Mean in Log Scale     -8.068

Lilliefors Test Statistic      0.355 Lilliefors GOF Test
5% Lilliefors Critical Value      0.343 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic      0.7 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.762 Detected Data Not Lognormal at 5% Significance Level

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged)    -3.92 KM Geo Mean      0.0198

   95% BCA Bootstrap UCL     43.42   95% Bootstrap t UCL      56.14
   95% H-UCL (Log ROS) 6.202E+15

SD in Original Scale     55.82 SD in Log Scale       7.181
   95% t UCL (assumes normality of ROS data)     38.58   95% Percentile Bootstrap UCL      39.57

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     20.26 Mean in Log Scale     -4.198

KM SD (logged)      3.64   95% Critical H Value (KM-Log)       6.872
KM Standard Error of Mean (logged)      0.784

KM SD (logged)      3.64   95% Critical H Value (KM-Log)       6.872
KM Standard Error of Mean (logged)      0.784   95% H-UCL (KM -Log)   2024

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 upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician

Suggested UCL to Use
95% KM (t) UCL     40.36

DL/2 is not a recommended method, provided for comparisons and historical reasons
Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     55.82 SD in Log Scale       3.96
   95% t UCL (Assumes normality)     38.58    95% H-Stat UCL  12370
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE B-2
STATISTICS FOR SURFACE AND SUBSURFACE SOIL

Alker Tire - Buckhannon, Upshur County, West Virginia

Minimum Detect    0.0052 Minimum Non-Detect     0.0036
Maximum Detect     57.6 Maximum Non-Detect      10

Number of Detects      8 Number of Non-Detects      29
Number of Distinct Detects      7 Number of Distinct Non-Detects      12

Benzene USEPA Method SW8260B
All units in mg/kg.

General Statistics
Total Number of Observations     37 Number of Distinct Observations      18

Mean of Logged Detects    -2.787 SD of Logged Detects       3.136

Median Detects     0.03 CV Detects       2.803
Skewness Detects      2.828 Kurtosis Detects       8

Variance Detects   413.8 Percent Non-Detects      78.38%
Mean Detects      7.256 SD Detects      20.34

Detected Data Not Normal at 5% Significance Level
Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      1.574 KM Standard Error of Mean       1.641

Lilliefors Test Statistic      0.51 Lilliefors GOF Test
5% Lilliefors Critical Value      0.283 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic      0.422 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.818 Detected Data Not Normal at 5% Significance Level

97.5% KM Chebyshev UCL     11.82 99% KM Chebyshev UCL      17.9

  95% KM (z) UCL      4.273   95% KM Bootstrap t UCL    542.4
90% KM Chebyshev UCL      6.497 95% KM Chebyshev UCL       8.727

KM SD      9.338   95% KM (BCA) UCL       4.684
  95% KM (t) UCL      4.344   95% KM (Percentile Bootstrap) UCL       4.683

Detected Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics on Detected Data Only

k hat (MLE)      0.16 k star (bias corrected MLE)       0.183

K-S Test Statistic      0.413 Kolmogorov-Smirnov GOF
5% K-S Critical Value      0.328 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic      1.481 Anderson-Darling GOF Test

5% A-D Critical Value      0.872 Detected Data Not Gamma Distributed at 5% Significance Level

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum    0.0052 Mean       1.577

Gamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small

Mean (detects)      7.256

Theta hat (MLE)     45.44 Theta star (bias corrected MLE)      39.62
nu hat (MLE)      2.555 nu star (bias corrected)       2.93

nu hat (MLE)     12.04 nu star (bias corrected)      12.4
Adjusted Level of Significance (ȕ)     0.0431

k hat (MLE)      0.163 k star (bias corrected MLE)       0.168
Theta hat (MLE)      9.69 Theta star (bias corrected MLE)       9.411

Maximum     57.6 Median      0.01
SD      9.466 CV       6.004

Variance (KM)     87.2 SE of Mean (KM)       1.641
k hat (KM)     0.0284 k star (KM)      0.0441

Estimates of Gamma Parameters using KM Estimates
Mean (KM)      1.574 SD (KM)       9.338

Approximate Chi Square Value (12.40, Į)      5.49 Adjusted Chi Square Value (12.40, ȕ)       5.291
95% Gamma Approximate UCL (use when n>=50)      3.561 95% Gamma Adjusted UCL (use when n<50)       3.695

Gamma Kaplan-Meier (KM) Statistics
Approximate Chi Square Value (3.26, Į)      0.455 Adjusted Chi Square Value (3.26, ȕ)       0.416

80% gamma percentile (KM)      0.132 90% gamma percentile (KM)       2.009
95% gamma percentile (KM)      7.945 99% gamma percentile (KM)      35.91

nu hat (KM)      2.101 nu star (KM)       3.264
theta hat (KM)     55.41 theta star (KM)      35.67

5% Lilliefors Critical Value      0.283 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value      0.818 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic      0.215 Lilliefors GOF Test

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic      0.8 Shapiro Wilk GOF Test

   95% Gamma Approximate KM-UCL (use when n>=50)     11.29   95% Gamma Adjusted KM-UCL (use when n<50)      12.36
95% Gamma Adjusted KM-UCL (use when k<=1 and 15 < n < 50)

   95% BCA Bootstrap UCL      7.789   95% Bootstrap t UCL    641
   95% H-UCL (Log ROS) 70289

SD in Original Scale      9.467 SD in Log Scale       5.278
   95% t UCL (assumes normality of ROS data)      4.197   95% Percentile Bootstrap UCL       4.681

Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale      1.569 Mean in Log Scale     -10.61

KM SD (logged)      1.824   95% Critical H Value (KM-Log)       3.473
KM Standard Error of Mean (logged)      0.329

KM SD (logged)      1.824   95% Critical H Value (KM-Log)       3.473
KM Standard Error of Mean (logged)      0.329   95% H-UCL (KM -Log)       0.107

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged)    -4.953 KM Geo Mean     0.00706

Suggested UCL to Use
99% KM (Chebyshev) UCL     17.9

DL/2 is not a recommended method, provided for comparisons and historical reasons
Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale      9.48 SD in Log Scale       2.86
   95% t UCL (Assumes normality)      4.58    95% H-Stat UCL       7.493

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      1.949 Mean in Log Scale     -4.476

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 upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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Risk-Based Remedies
RBR Consulting, Inc.

TABLE B-2
STATISTICS FOR SURFACE AND SUBSURFACE SOIL

Alker Tire - Buckhannon, Upshur County, West Virginia

Number of Detects      6 Number of Non-Detects      21
Number of Distinct Detects      6 Number of Distinct Non-Detects       5

Naphthalene
All units in mg/kg.

General Statistics
Total Number of Observations     27 Number of Distinct Observations      11

Median Detects     69.4 CV Detects       1.152
Skewness Detects      1.077 Kurtosis Detects       0.573

Variance Detects 12102 Percent Non-Detects      77.78%
Mean Detects     95.47 SD Detects    110

Minimum Detect    0.0068 Minimum Non-Detect     0.004
Maximum Detect   283 Maximum Non-Detect       0.5

Lilliefors Test Statistic      0.216 Lilliefors GOF Test
5% Lilliefors Critical Value      0.325 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic      0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects      1.774 SD of Logged Detects       4.629

  95% KM (z) UCL     42.64   95% KM Bootstrap t UCL      64.24
90% KM Chebyshev UCL     60.29 95% KM Chebyshev UCL      77.99

KM SD     61.78   95% KM (BCA) UCL      43.85
95% KM (t) UCL     43.43 95% KM (Percentile Bootstrap) UCL      42.97

Detected Data appear Normal at 5% Significance Level
Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean     21.22 KM Standard Error of Mean      13.02

K-S Test Statistic      0.258 Kolmogorov-Smirnov GOF
5% K-S Critical Value      0.36 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic      0.561 Anderson-Darling GOF Test

5% A-D Critical Value      0.783 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL   102.6 99% KM Chebyshev UCL    150.8

Mean (detects)     95.47

Theta hat (MLE)   375.4 Theta star (bias corrected MLE)    400.7
nu hat (MLE)      3.052 nu star (bias corrected)       2.859

Detected data appear Gamma Distributed at 5% Significance Level
Gamma Statistics on Detected Data Only

k hat (MLE)      0.254 k star (bias corrected MLE)       0.238

Maximum   283 Median      0.01
SD     62.95 CV       2.966

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum    0.0068 Mean      21.22

Gamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small

Approximate Chi Square Value (7.39, Į)      2.387 Adjusted Chi Square Value (7.39, ȕ)       2.209
95% Gamma Approximate UCL (use when n>=50)     65.71 95% Gamma Adjusted UCL (use when n<50)      71.01

nu hat (MLE)      6.813 nu star (bias corrected)       7.389
Adjusted Level of Significance (ȕ)     0.0401

k hat (MLE)      0.126 k star (bias corrected MLE)       0.137
Theta hat (MLE)   168.2 Theta star (bias corrected MLE)    155.1

nu hat (KM)      6.371 nu star (KM)       6.997
theta hat (KM)   179.9 theta star (KM)    163.8

Variance (KM)  3816 SE of Mean (KM)      13.02
k hat (KM)      0.118 k star (KM)       0.13

Estimates of Gamma Parameters using KM Estimates
Mean (KM)     21.22 SD (KM)      61.78

   95% Gamma Approximate KM-UCL (use when n>=50)     68.46   95% Gamma Adjusted KM-UCL (use when n<50)      74.2

Gamma Kaplan-Meier (KM) Statistics
Approximate Chi Square Value (7.00, Į)      2.169 Adjusted Chi Square Value (7.00, ȕ)       2.001

80% gamma percentile (KM)     20.2 90% gamma percentile (KM)      61.28
95% gamma percentile (KM)   119.8 99% gamma percentile (KM)    295.1

Detected Data appear Lognormal at 5% Significance Level
Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     21.22 Mean in Log Scale     -11.34

Lilliefors Test Statistic      0.311 Lilliefors GOF Test
5% Lilliefors Critical Value      0.325 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic      0.798 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Detected Data appear Lognormal at 5% Significance Level

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged)    -3.894 KM Geo Mean      0.0204

   95% BCA Bootstrap UCL     51.24   95% Bootstrap t UCL      74.58
   95% H-UCL (Log ROS) 5.968E+26

SD in Original Scale     62.96 SD in Log Scale       9.21
   95% t UCL (assumes normality of ROS data)     41.88   95% Percentile Bootstrap UCL      43.33

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     21.23 Mean in Log Scale     -4.155

KM SD (logged)      3.627   95% Critical H Value (KM-Log)       6.848
KM Standard Error of Mean (logged)      0.765

KM SD (logged)      3.627   95% Critical H Value (KM-Log)       6.848
KM Standard Error of Mean (logged)      0.765   95% H-UCL (KM -Log)   1913

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 upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician

Suggested UCL to Use
95% KM (t) UCL     43.43

DL/2 is not a recommended method, provided for comparisons and historical reasons
Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     62.95 SD in Log Scale       3.943
   95% t UCL (Assumes normality)     41.89    95% H-Stat UCL  11489
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TABLE B-2
STATISTICS FOR SURFACE AND SUBSURFACE SOIL

Alker Tire - Buckhannon, Upshur County, West Virginia

Minimum Detect     0.0113 Minimum Non-Detect     0.008
Maximum Detect  1025 Maximum Non-Detect       1

Number of Detects     10 Number of Non-Detects      27
Number of Distinct Detects     10 Number of Distinct Non-Detects      13

Xylenes (Total) USEPA Method SW8260B
All units in mg/kg.

General Statistics
Total Number of Observations     37 Number of Distinct Observations      23

Mean of Logged Detects      2.297 SD of Logged Detects       5.011

Median Detects   134.9 CV Detects       1.179
Skewness Detects      0.626 Kurtosis Detects     -1.706

Variance Detects 187866 Percent Non-Detects      72.97%
Mean Detects   367.5 SD Detects    433.4

Detected Data Not Normal at 5% Significance Level
Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean     99.33 KM Standard Error of Mean      46.61

Lilliefors Test Statistic      0.281 Lilliefors GOF Test
5% Lilliefors Critical Value      0.262 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic      0.782 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.842 Detected Data Not Normal at 5% Significance Level

97.5% KM Chebyshev UCL   390.4 99% KM Chebyshev UCL    563.1

  95% KM (z) UCL   176   95% KM Bootstrap t UCL    223
90% KM Chebyshev UCL   239.1 95% KM Chebyshev UCL    302.5

KM SD   268.9   95% KM (BCA) UCL    179
  95% KM (t) UCL   178   95% KM (Percentile Bootstrap) UCL    175.5

Detected data follow Appr. Gamma Distribution at 5% Significance Level
Gamma Statistics on Detected Data Only

k hat (MLE)      0.203 k star (bias corrected MLE)       0.209

K-S Test Statistic      0.245 Kolmogorov-Smirnov GOF
5% K-S Critical Value      0.294 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic      0.97 Anderson-Darling GOF Test

5% A-D Critical Value      0.854 Detected Data Not Gamma Distributed at 5% Significance Level

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum     0.01 Mean      99.33

Gamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small

Mean (detects)   367.5

Theta hat (MLE)  1807 Theta star (bias corrected MLE)   1758
nu hat (MLE)      4.067 nu star (bias corrected)       4.18

nu hat (MLE)      8.096 nu star (bias corrected)       8.773
Adjusted Level of Significance (ȕ)     0.0431

k hat (MLE)      0.109 k star (bias corrected MLE)       0.119
Theta hat (MLE)   907.9 Theta star (bias corrected MLE)    837.9

Maximum  1025 Median      0.01
SD   272.7 CV       2.745

Variance (KM) 72331 SE of Mean (KM)      46.61
k hat (KM)      0.136 k star (KM)       0.143

Estimates of Gamma Parameters using KM Estimates
Mean (KM)     99.33 SD (KM)    268.9

Approximate Chi Square Value (8.77, Į)      3.19 Adjusted Chi Square Value (8.77, ȕ)       3.045
95% Gamma Approximate UCL (use when n>=50)   273.1 95% Gamma Adjusted UCL (use when n<50)    286.2

Gamma Kaplan-Meier (KM) Statistics
Approximate Chi Square Value (10.61, Į)      4.326 Adjusted Chi Square Value (10.61, ȕ)       4.152

80% gamma percentile (KM)   104.1 90% gamma percentile (KM)    292.5
95% gamma percentile (KM)   551.4 99% gamma percentile (KM)   1310

nu hat (KM)     10.09 nu star (KM)      10.61
theta hat (KM)   728.2 theta star (KM)    692.9

Lilliefors Test Statistic      0.282 Lilliefors GOF Test
5% Lilliefors Critical Value      0.262 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic      0.776 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.842 Detected Data Not Lognormal at 5% Significance Level

95% Gamma Approximate KM-UCL (use when n>=50)   243.6 95% Gamma Adjusted KM-UCL (use when n<50)    253.8

   95% BCA Bootstrap UCL   194.6   95% Bootstrap t UCL    218.6
   95% H-UCL (Log ROS) 2.273E+20

SD in Original Scale   272.7 SD in Log Scale       8.484
   95% t UCL (assumes normality of ROS data)   175   95% Percentile Bootstrap UCL    177.8

Detected Data Not Lognormal at 5% Significance Level
Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     99.32 Mean in Log Scale     -9.152

KM SD (logged)      4.01   95% Critical H Value (KM-Log)       6.864
KM Standard Error of Mean (logged)      0.695

KM SD (logged)      4.01   95% Critical H Value (KM-Log)       6.864
KM Standard Error of Mean (logged)      0.695   95% H-UCL (KM -Log)  17005

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged)    -2.886 KM Geo Mean      0.0558

DL/2 is not a recommended method, provided for comparisons and historical reasons
Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

SD in Original Scale   272.6 SD in Log Scale       4.254
   95% t UCL (Assumes normality)   175    95% H-Stat UCL  73111

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     99.35 Mean in Log Scale     -2.995

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

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test
When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

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

Suggested UCL to Use
Gamma Adjusted KM-UCL (use when k<=1 and 15 < n < 50 but k<=1)   253.8
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TABLE B-2
STATISTICS FOR SURFACE AND SUBSURFACE SOIL

Alker Tire - Buckhannon, Upshur County, West Virginia

All units in mg/kg.
General Statistics

Total Number of Observations      5 Number of Distinct Observations       5

Benzene USEPA Method SW8021B

Variance Detects  1813 Percent Non-Detects      40%
Mean Detects     24.64 SD Detects      42.58

Minimum Detect     0.0261 Minimum Non-Detect     0.0054
Maximum Detect     73.8 Maximum Non-Detect     0.0064

Number of Detects      3 Number of Non-Detects       2
Number of Distinct Detects      3 Number of Distinct Non-Detects       2

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.
For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.1
Normal GOF Test on Detects Only

Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates.

Mean of Logged Detects    -0.628 SD of Logged Detects       4.305

Median Detects     0.0789 CV Detects       1.728
Skewness Detects      1.732 Kurtosis Detects     N/A    

Detected Data appear Approximate Normal at 5% Significance Level
Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean     14.78 KM Standard Error of Mean      16.16

Lilliefors Test Statistic      0.385 Lilliefors GOF Test
5% Lilliefors Critical Value      0.425 Detected Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic      0.751 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value      0.767 Detected Data Not Normal at 5% Significance Level

97.5% KM Chebyshev UCL   115.7 99% KM Chebyshev UCL    175.6

  95% KM (z) UCL     41.37   95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL     63.27 95% KM Chebyshev UCL      85.23

KM SD     29.51   95% KM (BCA) UCL     N/A    
95% KM (t) UCL     49.24 95% KM (Percentile Bootstrap) UCL     N/A    

Mean (detects)     24.64

Theta hat (MLE)   127.6 Theta star (bias corrected MLE)     N/A    
nu hat (MLE)      1.159 nu star (bias corrected)     N/A    

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE)      0.193 k star (bias corrected MLE)     N/A    

Maximum     73.8 Median      0.0261
SD     32.99 CV       2.231

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum     0.01 Mean      14.79

Gamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small

Approximate Chi Square Value (1.96, Į)      0.145 Adjusted Chi Square Value (1.96, ȕ)      0.0684
95% Gamma Approximate UCL (use when n>=50)   199.2 95% Gamma Adjusted UCL (use when n<50)     N/A    

nu hat (MLE)      1.556 nu star (bias corrected)       1.956
Adjusted Level of Significance (ȕ)    0.0086

k hat (MLE)      0.156 k star (bias corrected MLE)       0.196
Theta hat (MLE)     95.01 Theta star (bias corrected MLE)      75.6

nu hat (KM)      2.51 nu star (KM)       2.337
theta hat (KM)     58.9 theta star (KM)      63.25

Variance (KM)   870.7 SE of Mean (KM)      16.16
k hat (KM)      0.251 k star (KM)       0.234

Estimates of Gamma Parameters using KM Estimates
Mean (KM)     14.78 SD (KM)      29.51

   95% Gamma Approximate KM-UCL (use when n>=50)   167.2   95% Gamma Adjusted KM-UCL (use when n<50)    409.9

Gamma Kaplan-Meier (KM) Statistics
Approximate Chi Square Value (2.34, Į)      0.207 Adjusted Chi Square Value (2.34, ȕ)      0.0843

80% gamma percentile (KM)     20.93 90% gamma percentile (KM)      44.55
95% gamma percentile (KM)     72.98 99% gamma percentile (KM)    149.4

Detected Data appear Lognormal at 5% Significance Level
Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     14.78 Mean in Log Scale     -5.648

Lilliefors Test Statistic      0.338 Lilliefors GOF Test
5% Lilliefors Critical Value      0.425 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic      0.852 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data appear Lognormal at 5% Significance Level

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged)    -2.465 KM Geo Mean      0.085

   95% BCA Bootstrap UCL    N/A      95% Bootstrap t UCL     N/A    
   95% H-UCL (Log ROS) 4.767E+66

SD in Original Scale     32.99 SD in Log Scale       7.518
   95% t UCL (assumes normality of ROS data)     46.24   95% Percentile Bootstrap UCL     N/A    

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     14.78 Mean in Log Scale     -2.709

KM SD (logged)      3.532   95% Critical H Value (KM-Log)      16.42
KM Standard Error of Mean (logged)      1.935

KM SD (logged)      3.532   95% Critical H Value (KM-Log)      16.42
KM Standard Error of Mean (logged)      1.935   95% H-UCL (KM -Log) 1.701E+14

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test
When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

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

Suggested UCL to Use
95% KM (t) UCL     49.24

DL/2 is not a recommended method, provided for comparisons and historical reasons
Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale     32.99 SD in Log Scale       4.17
   95% t UCL (Assumes normality)     46.24    95% H-Stat UCL 1.345E+20

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

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician

Appx B-2 All Soil Stats Page 6 of 7 5/15/2018
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TABLE B-2
STATISTICS FOR SURFACE AND SUBSURFACE SOIL

Alker Tire - Buckhannon, Upshur County, West Virginia

Number of Detects      3 Number of Non-Detects       2
Number of Distinct Detects      3 Number of Distinct Non-Detects       2

All units in mg/kg.
General Statistics

Total Number of Observations      5 Number of Distinct Observations       5

Xylenes (Total) USEPA Method SW8021B

Median Detects     0.0168 CV Detects       1.732
Skewness Detects      1.732 Kurtosis Detects     N/A    

Variance Detects 152319 Percent Non-Detects      40%
Mean Detects   225.3 SD Detects    390.3

Minimum Detect     0.013 Minimum Non-Detect      0.0109
Maximum Detect   676 Maximum Non-Detect      0.0127

Shapiro Wilk Test Statistic      0.75 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value      0.767 Detected Data Not Normal at 5% Significance Level

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.
For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.1
Normal GOF Test on Detects Only

Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

Mean of Logged Detects    -0.638 SD of Logged Detects       6.197

KM SD   270.4   95% KM (BCA) UCL     N/A    
95% KM (t) UCL   450.9 95% KM (Percentile Bootstrap) UCL     N/A    

Detected Data appear Approximate Normal at 5% Significance Level
Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean   135.2 KM Standard Error of Mean    148.1

Lilliefors Test Statistic      0.385 Lilliefors GOF Test
5% Lilliefors Critical Value      0.425 Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE)      0.13 k star (bias corrected MLE)     N/A    

97.5% KM Chebyshev UCL  1060 99% KM Chebyshev UCL   1609

  95% KM (z) UCL   378.8   95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL   579.5 95% KM Chebyshev UCL    780.8

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum     0.01 Mean    135.2

Gamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small

Mean (detects)   225.3

Theta hat (MLE)  1739 Theta star (bias corrected MLE)     N/A    
nu hat (MLE)      0.778 nu star (bias corrected)     N/A    

nu hat (MLE)      1.122 nu star (bias corrected)       1.782
Adjusted Level of Significance (ȕ)    0.0086

k hat (MLE)      0.112 k star (bias corrected MLE)       0.178
Theta hat (MLE)  1205 Theta star (bias corrected MLE)    758.7

Maximum   676 Median      0.013
SD   302.3 CV       2.236

Variance (KM) 73113 SE of Mean (KM)    148.1
k hat (KM)      0.25 k star (KM)       0.233

Estimates of Gamma Parameters using KM Estimates
Mean (KM)   135.2 SD (KM)    270.4

Approximate Chi Square Value (1.78, Į)      0.128 Adjusted Chi Square Value (1.78, ȕ)      0.0628
95% Gamma Approximate UCL (use when n>=50)  1886 95% Gamma Adjusted UCL (use when n<50)     N/A    

Gamma Kaplan-Meier (KM) Statistics
Approximate Chi Square Value (2.33, Į)      0.206 Adjusted Chi Square Value (2.33, ȕ)      0.0841

80% gamma percentile (KM)   191.3 90% gamma percentile (KM)    407.5
95% gamma percentile (KM)   667.8 99% gamma percentile (KM)   1368

nu hat (KM)      2.5 nu star (KM)       2.334
theta hat (KM)   540.7 theta star (KM)    579.4

Lilliefors Test Statistic      0.378 Lilliefors GOF Test
5% Lilliefors Critical Value      0.425 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic      0.768 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.767 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)  1533   95% Gamma Adjusted KM-UCL (use when n<50)   3752

   95% BCA Bootstrap UCL    N/A      95% Bootstrap t UCL     N/A    
   95% H-UCL (Log ROS)    N/A    

SD in Original Scale   302.3 SD in Log Scale      10.44
   95% t UCL (assumes normality of ROS data)   423.4   95% Percentile Bootstrap UCL     N/A    

Detected Data appear Lognormal at 5% Significance Level
Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale   135.2 Mean in Log Scale     -7.561

     4.356   95% Critical H Value (KM-Log)      20.22
KM Standard Error of Mean (logged)      2.386

KM SD (logged)      4.356   95% Critical H Value (KM-Log)      20.22
KM Standard Error of Mean (logged)      2.386   95% H-UCL (KM -Log) 1.971E+22

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged)    -2.19 KM Geo Mean       0.112

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

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test
When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

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

Suggested UCL to Use
95% KM (t) UCL   450.9

DL/2 is not a recommended method, provided for comparisons and historical reasons
Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale   302.3 SD in Log Scale       5.027
   95% t UCL (Assumes normality)   423.4    95% H-Stat UCL 7.615E+29

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale   135.2 Mean in Log Scale     -2.437

KM SD (logged)
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Benzene
All units in ug/L.

TABLE B-3
STATISTICS FOR GROUNDWATER

Minimum Detect      1.3 Minimum Non-Detect    500
Maximum Detect   506 Maximum Non-Detect    500

Number of Detects      6 Number of Non-Detects       1
Number of Distinct Detects      6 Number of Distinct Non-Detects       1

General Statistics
Total Number of Observations      7 Number of Distinct Observations       7

Mean of Logged Detects      3.968 SD of Logged Detects       2.138

Median Detects     77.15 CV Detects       1.223
Skewness Detects      1.363 Kurtosis Detects       0.995

Variance Detects 38772 Percent Non-Detects      14.29%
Mean Detects   161 SD Detects    196.9

Lilliefors Test Statistic      0.292 Lilliefors GOF Test
5% Lilliefors Critical Value      0.325 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic      0.832 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Detected Data appear Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.1

   95% KM (z) UCL   272   95% KM Bootstrap t UCL    616.9
90% KM Chebyshev UCL   371.5 95% KM Chebyshev UCL    471.4

KM SD   172.4   95% KM (BCA) UCL    272.9
95% KM (t) UCL   293.9 95% KM (Percentile Bootstrap) UCL    271.7

Detected Data appear Normal at 5% Significance Level
Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean   151.1 KM Standard Error of Mean      73.47

K-S Test Statistic      0.149 Kolmogorov-Smirnov GOF
5% K-S Critical Value      0.347 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only
A-D Test Statistic      0.161 Anderson-Darling GOF Test

5% A-D Critical Value      0.732 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL   609.9 99% KM Chebyshev UCL    882.1

Mean (detects)   161

Theta hat (MLE)   287.1 Theta star (bias corrected MLE)    411.2
nu hat (MLE)      6.728 nu star (bias corrected)       4.697

Detected data appear Gamma Distributed at 5% Significance Level
Gamma Statistics on Detected Data Only

k hat (MLE)      0.561 k star (bias corrected MLE)       0.391

Maximum   506 Median      67.22
SD   183.2 CV       1.241

Minimum      1.3 Mean    147.6

Gamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small

Approximate Chi Square Value (6.29, Į)      1.791 Adjusted Chi Square Value (6.29, ȕ)       1.16
95% Gamma Approximate UCL (use when n>=50)   518.5 95% Gamma Adjusted UCL (use when n<50)    800.5

nu hat (MLE)      8.678 nu star (bias corrected)       6.292
Adjusted Level of Significance (ȕ)     0.0158

k hat (MLE)      0.62 k star (bias corrected MLE)       0.449
Theta hat (MLE)   238.1 Theta star (bias corrected MLE)    328.4

nu hat (KM)     10.75 nu star (KM)       7.478
theta hat (KM)   196.8 theta star (KM)    282.9

Variance (KM) 29735 SE of Mean (KM)      73.47
k hat (KM)      0.768 k star (KM)       0.534

Estimates of Gamma Parameters using KM Estimates
Mean (KM)   151.1 SD (KM)    172.4

   95% Gamma Approximate KM-UCL (use when n>=50)   463.8   95% Gamma Adjusted KM-UCL (use when n<50)    680.9

Gamma Kaplan-Meier (KM) Statistics
Approximate Chi Square Value (7.48, Į)      2.437 Adjusted Chi Square Value (7.48, ȕ)       1.66

80% gamma percentile (KM)   248.8 90% gamma percentile (KM)    403.2
95% gamma percentile (KM)   567 99% gamma percentile (KM)    967.3

Detected Data appear Lognormal at 5% Significance Level
Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale   142.4 Mean in Log Scale       3.89

Lilliefors Test Statistic      0.178 Lilliefors GOF Test
5% Lilliefors Critical Value      0.325 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic      0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value      0.788 Detected Data appear Lognormal at 5% Significance Level

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged)      3.904 KM Geo Mean      49.58

   95% BCA Bootstrap UCL   293.3   95% Bootstrap t UCL    718.2
   95% H-UCL (Log ROS) 68061

SD in Original Scale   186.4 SD in Log Scale       1.963
   95% t UCL (assumes normality of ROS data)   279.2   95% Percentile Bootstrap UCL    255.9

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale   173.7 Mean in Log Scale       4.19

KM SD (logged)      1.941   95% Critical H Value (KM-Log)       6.561
KM Standard Error of Mean (logged)      0.863

KM SD (logged)      1.941   95% Critical H Value (KM-Log)       6.561
KM Standard Error of Mean (logged)      0.863   95% H-UCL (KM -Log)  59151

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 upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician

Suggested UCL to Use
95% KM (t) UCL   293.9

DL/2 is not a recommended method, provided for comparisons and historical reasons
Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale   182.9 SD in Log Scale       2.038
   95% t UCL (Assumes normality)   308   95% H-Stat UCL 159844

Alker Tire - Buckhannon, Upshur County, West Virginia
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Risk-Based Remedies
RBR Constuling, Inc.

TABLE B-3
STATISTICS FOR GROUNDWATER

Alker Tire - Buckhannon, Upshur County, West Virginia

Ethylbenzene
All units in ug/L.

General Statistics

SD    473.5 Std. Error of Mean    179
Coefficient of Variation       0.4 Skewness       0.815

Minimum    687 Mean   1185
Maximum   1990 Median    919

Total Number of Observations       7 Number of Distinct Observations       7
Number of Missing Observations       0

5% Lilliefors Critical Value       0.304 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.803 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.284 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.1

Gamma GOF Test
A-D Test Statistic       0.422 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.709 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   1542

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   1533    95% Adjusted-CLT UCL (Chen-1995)   1538

Theta hat (MLE)    151.5 Theta star (bias corrected MLE)    259.7
nu hat (MLE)    109.5 nu star (bias corrected)      63.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       7.82 k star (bias corrected MLE)       4.564

K-S Test Statistic       0.284 Kolmogorov-Smirnov Gamma GOF Test
5% K-S Critical Value       0.312 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
   95% Approximate Gamma UCL (use when n>=50))   1628    95% Adjusted Gamma UCL (use when n<50)   1800

Adjusted Level of Significance      0.0158 Adjusted Chi Square Value      42.06

MLE Mean (bias corrected)   1185 MLE Sd (bias corrected)    554.8
Approximate Chi Square Value (0.05)      46.51

Lognormal Statistics
Minimum of Logged Data       6.532 Mean of logged Data       7.012

5% Lilliefors Critical Value       0.304 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.803 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.259 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.922 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   1938  97.5% Chebyshev (MVUE) UCL   2264
   99% Chebyshev (MVUE) UCL   2906

Assuming Lognormal Distribution
   95% H-UCL   1714    90% Chebyshev (MVUE) UCL   1702

Maximum of Logged Data       7.596 SD of logged Data       0.386

   95% Hall's Bootstrap UCL   1450    95% Percentile Bootstrap UCL   1466
   95% BCA Bootstrap UCL   1505

   95% CLT UCL   1480    95% Jackknife UCL   1533
   95% Standard Bootstrap UCL   1452    95% Bootstrap-t UCL   1687

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

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 upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL   1533

   90% Chebyshev(Mean, Sd) UCL   1722    95% Chebyshev(Mean, Sd) UCL   1965
 97.5% Chebyshev(Mean, Sd) UCL   2303    99% Chebyshev(Mean, Sd) UCL   2966
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Risk-Based Remedies
RBR Constuling, Inc.

TABLE B-3
STATISTICS FOR GROUNDWATER

Alker Tire - Buckhannon, Upshur County, West Virginia

Minimum    126 Mean    211
Maximum    310 Median    197

Total Number of Observations       3 Number of Distinct Observations       3
Number of Missing Observations       0

Naphthalene
All units in ug/L.

General Statistics

Normal GOF Test
Shapiro Wilk Test Statistic       0.983 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.1

SD      92.8 Std. Error of Mean      53.58
Coefficient of Variation       0.44 Skewness       0.663

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    367.4    95% Adjusted-CLT UCL (Chen-1995)    321.1

5% Lilliefors Critical Value       0.425 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.767 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.227 Lilliefors GOF Test

Theta hat (MLE)      27.47 Theta star (bias corrected MLE)     N/A    
nu hat (MLE)      46.09 nu star (bias corrected)     N/A    

Gamma GOF Test
Not Enough Data to Perform GOF Test

Gamma Statistics
k hat (MLE)       7.681 k star (bias corrected MLE)     N/A    

   95% Modified-t UCL (Johnson-1978)    370.9

Assuming Gamma Distribution
   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)     N/A    

Adjusted Level of Significance     N/A    Adjusted Chi Square Value     N/A    

MLE Mean (bias corrected)     N/A    MLE Sd (bias corrected)     N/A    
Approximate Chi Square Value (0.05)     N/A    

Lognormal Statistics
Minimum of Logged Data       4.836 Mean of logged Data       5.285

5% Lilliefors Critical Value       0.425 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.767 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.175 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       1 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    444.1  97.5% Chebyshev (MVUE) UCL    545
   99% Chebyshev (MVUE) UCL    743.2

Assuming Lognormal Distribution
   95% H-UCL   1401    90% Chebyshev (MVUE) UCL    371.5

Maximum of Logged Data       5.737 SD of logged Data       0.45

   95% Hall's Bootstrap UCL     N/A       95% Percentile Bootstrap UCL     N/A    
   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL    299.1    95% Jackknife UCL    367.4
   95% Standard Bootstrap UCL     N/A       95% Bootstrap-t UCL     N/A    

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Recommended UCL exceeds the maximum observation

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 upon data size, data distribution, and skewness.

Suggested UCL to Use
95% Student's-t UCL    367.4

   90% Chebyshev(Mean, Sd) UCL    371.7    95% Chebyshev(Mean, Sd) UCL    444.5
 97.5% Chebyshev(Mean, Sd) UCL    545.6    99% Chebyshev(Mean, Sd) UCL    744.1

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Appx B-3 GW Stats Page 3 of 6 5/15/2018



Risk-Based Remedies
RBR Constuling, Inc.

TABLE B-3
STATISTICS FOR GROUNDWATER

Alker Tire - Buckhannon, Upshur County, West Virginia

Number of Missing Observations       0
Minimum      42.8 Mean   2414

All units in ug/L.
General Statistics

Total Number of Observations       7 Number of Distinct Observations       7

Toluene

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.1

Coefficient of Variation       1.049 Skewness       0.756

Maximum   6640 Median   1740
SD   2532 Std. Error of Mean    957.1

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.226 Lilliefors GOF Test
5% Lilliefors Critical Value       0.304 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.886 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.803 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.743 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic       0.212 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.314 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   4274    95% Adjusted-CLT UCL (Chen-1995)   4281
   95% Modified-t UCL (Johnson-1978)   4319

Theta hat (MLE)   3782 Theta star (bias corrected MLE)   5248
nu hat (MLE)       8.937 nu star (bias corrected)       6.44

Gamma Statistics
k hat (MLE)       0.638 k star (bias corrected MLE)       0.46

5% K-S Critical Value       0.325 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
   95% Approximate Gamma UCL (use when n>=50))   8319    95% Adjusted Gamma UCL (use when n<50)  12751

Adjusted Level of Significance      0.0158 Adjusted Chi Square Value       1.219

MLE Mean (bias corrected)   2414 MLE Sd (bias corrected)   3559
Approximate Chi Square Value (0.05)       1.869

Lognormal Statistics
Minimum of Logged Data       3.757 Mean of logged Data       6.83

5% Lilliefors Critical Value       0.304 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.803 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.204 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.91 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL  13031  97.5% Chebyshev (MVUE) UCL  17217
   99% Chebyshev (MVUE) UCL  25441

Assuming Lognormal Distribution
   95% H-UCL 650591    90% Chebyshev (MVUE) UCL  10015

Maximum of Logged Data       8.801 SD of logged Data       1.866

   95% Hall's Bootstrap UCL   4220    95% Percentile Bootstrap UCL   4019
   95% BCA Bootstrap UCL   4072

   95% CLT UCL   3988    95% Jackknife UCL   4274
   95% Standard Bootstrap UCL   3832    95% Bootstrap-t UCL   4846

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

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 upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL   4274

   90% Chebyshev(Mean, Sd) UCL   5285    95% Chebyshev(Mean, Sd) UCL   6586
 97.5% Chebyshev(Mean, Sd) UCL   8391    99% Chebyshev(Mean, Sd) UCL  11937
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Risk-Based Remedies
RBR Constuling, Inc.

TABLE B-3
STATISTICS FOR GROUNDWATER

Alker Tire - Buckhannon, Upshur County, West Virginia

Xylenes (Total)
All units in ug/L.

General Statistics

SD   4861 Std. Error of Mean   1837
Coefficient of Variation       0.921 Skewness       0.853

Minimum    818 Mean   5280
Maximum  12600 Median   3010

Total Number of Observations       7 Number of Distinct Observations       7
Number of Missing Observations       0

5% Lilliefors Critical Value       0.304 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.803 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.251 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.1

Gamma GOF Test
A-D Test Statistic       0.348 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.725 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   8949

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   8850    95% Adjusted-CLT UCL (Chen-1995)   8935

Theta hat (MLE)   4263 Theta star (bias corrected MLE)   6576
nu hat (MLE)      17.34 nu star (bias corrected)      11.24

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       1.238 k star (bias corrected MLE)       0.803

K-S Test Statistic       0.183 Kolmogorov-Smirnov Gamma GOF Test
5% K-S Critical Value       0.318 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
   95% Approximate Gamma UCL (use when n>=50))  12544    95% Adjusted Gamma UCL (use when n<50)  16758

Adjusted Level of Significance      0.0158 Adjusted Chi Square Value       3.541

MLE Mean (bias corrected)   5280 MLE Sd (bias corrected)   5892
Approximate Chi Square Value (0.05)       4.731

Lognormal Statistics
Minimum of Logged Data       6.707 Mean of logged Data       8.116

5% Lilliefors Critical Value       0.304 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.803 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.173 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.907 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL  15461  97.5% Chebyshev (MVUE) UCL  19780
   99% Chebyshev (MVUE) UCL  28262

Assuming Lognormal Distribution
   95% H-UCL  37360    90% Chebyshev (MVUE) UCL  12350

Maximum of Logged Data       9.441 SD of logged Data       1.104

   95% Hall's Bootstrap UCL  13176    95% Percentile Bootstrap UCL   8187
   95% BCA Bootstrap UCL   8728

   95% CLT UCL   8302    95% Jackknife UCL   8850
   95% Standard Bootstrap UCL   7984    95% Bootstrap-t UCL  13440

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

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 upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use
95% Student's-t UCL   8850

   90% Chebyshev(Mean, Sd) UCL  10792    95% Chebyshev(Mean, Sd) UCL  13289
 97.5% Chebyshev(Mean, Sd) UCL  16755    99% Chebyshev(Mean, Sd) UCL  23562
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TABLE B-3
STATISTICS FOR GROUNDWATER

Alker Tire - Buckhannon, Upshur County, West Virginia

Minimum      13.3 Mean      37.47
Maximum      64.4 Median      34.7

Total Number of Observations       3 Number of Distinct Observations       3
Number of Missing Observations       0

Lead
All units in ug/L.

General Statistics

5% Shapiro Wilk Critical Value       0.767 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.991 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.1

SD      25.66 Std. Error of Mean      14.82
Coefficient of Variation       0.685 Skewness       0.48

   95% Modified-t UCL (Johnson-1978)      81.41

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      80.73    95% Adjusted-CLT UCL (Chen-1995)      66.22

5% Lilliefors Critical Value       0.425 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

MLE Mean (bias corrected)     N/A    MLE Sd (bias corrected)     N/A    
Approximate Chi Square Value (0.05)     N/A    

Theta hat (MLE)      13.46 Theta star (bias corrected MLE)     N/A    
nu hat (MLE)      16.7 nu star (bias corrected)     N/A    

Gamma GOF Test
Not Enough Data to Perform GOF Test

Gamma Statistics
k hat (MLE)       2.784 k star (bias corrected MLE)     N/A    

5% Shapiro Wilk Critical Value       0.767 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.223 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.985 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
   95% Approximate Gamma UCL (use when n>=50))     N/A       95% Adjusted Gamma UCL (use when n<50)     N/A    

Adjusted Level of Significance     N/A    Adjusted Chi Square Value     N/A    

Assuming Lognormal Distribution
   95% H-UCL  14361    90% Chebyshev (MVUE) UCL      86.24

Maximum of Logged Data       4.165 SD of logged Data       0.795

Lognormal Statistics
Minimum of Logged Data       2.588 Mean of logged Data       3.433

5% Lilliefors Critical Value       0.425 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

     61.84    95% Jackknife UCL      80.73
   95% Standard Bootstrap UCL     N/A       95% Bootstrap-t UCL     N/A    

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    108.2  97.5% Chebyshev (MVUE) UCL    138.6
   99% Chebyshev (MVUE) UCL    198.3

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Recommended UCL exceeds the maximum observation

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 upon data size, data distribution, and skewness.

Suggested UCL to Use
95% Student's-t UCL      80.73

   90% Chebyshev(Mean, Sd) UCL      81.91    95% Chebyshev(Mean, Sd) UCL    102
 97.5% Chebyshev(Mean, Sd) UCL    130    99% Chebyshev(Mean, Sd) UCL    184.9

   95% Hall's Bootstrap UCL     N/A       95% Percentile Bootstrap UCL     N/A    
   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL
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APPENDIX C 
Calculation of Volatilization Factors for Groundwater to Ambient Air in a Trench 

 

There are no well-established models available for estimating migration of volatiles from groundwater into 

an excavated trench. One approach is based on a combination of vadose zone modeling (to estimate the 

volatilization from groundwater into the excavation) and a box model (to estimate dispersion of the volatiles 

within the trench and the above-ground atmosphere); this approach has been adopted by the Virginia 

Department of Environmental Quality (VDEQ). The volatilization factors for groundwater to ambient air in a 

trench (VFtrench) were estimated for volatile contaminants of concern (COC) in groundwater for the Alker 

Tire site located in Buckhannon, West Virginia (site), using the VDEQ (2018) equations for groundwater 

present at depths less than or equal to 15 feet (e.g., groundwater that is considered shallow enough to 

become directly exposed to ambient air). Water level data collected during the March 2017 monitoring event  

(EC, 2017) indicated that the groundwater depth varied across the site from approximately 6.1 feet below 

ground surface (bgs) in the vicinity of MW-7, to approximately 11.86 feet bgs in the vicinity of RW-1. 

Therefore this VDEQ equation for groundwater present at depths less than or equal to 15 feet was used. 

 

The volatilization factor algorithm is presented as Equation 3-4 of the VDEQ guidance: 

 

VACH
hrsmcmcmLFAKVFtrench u

uuuuu
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where: 

K = Overall mass transfer coefficient (cm/s) 
A = Area of the trench (m2) 
F = Fraction of the floor through which volatilization occurs (unitless) 
ACH = Air exchanges per hour (hr-1) 
V = Volume of trench (m3) 

 

 

For purposes of the risk assessment, it is assumed that an average depth for excavation activities would be 

6 feet (1.83 m). The trench length is assumed to be 10 feet (3.05 m) and the trench width is assumed to be 

8 feet (2.44 m), for a total area (A) of 7.44 m2. The input factors are presented in Table C-1. 

 

The number of air exchanges per hour (ACH) is dependent on the ratio of the trench width to trench depth. 

Consistent with the approach presented by VDEQ (2018) if the width-to-depth ratio is less than or equal to 

1, a circulation cell will be created within the trench that limits the degree of gas exchange with the 

atmosphere, and an ACH of 2/hour is recommended.  When the width-to-depth ratio is greater than 1, air 
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exchange between the trench and above-ground atmosphere is not restricted, and an ACH of 360/hour is 

recommended. For this assessment, the width-to-depth ratio of the trench (2.44 m/1.83 m) is 1.33; therefore 

the ACH is set to 360/hour (see Table C-1). 

 

The fraction of the floor through which constituents can volatilize (F) is conservatively set to 1. The final 

factor of the VFtrench algorithm is the overall mass transfer coefficient (K), which is a constituent-specific 

value that is calculated using the following equation: 

¿
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where: 

KL  = Liquid-phase mass transfer coefficient (cm/s) 
R = Ideal gas constant (atm-m3/mol-K) 
T = Average system absolute temperature (K) 
H = Henry’s Law Constant (atm-m3/mol) 
KG  = Gas-phase mass transfer coefficient (cm/s) 

 

KL and KG are constituent specific factors calculated using the following equations: 
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where: 

MWO2  = Molecular weight of oxygen = 32 g/mol 
MWH2O  = Molecular weight of water = 18 g/mol 
MWi  = Molecular weight of constituent i (g/mol) 
KL,O2  = Liquid-phase mass transfer coefficient of oxygen at 25°C = 0.002 cm/s 
KG,H2O  = Gas-phase mass transfer coefficient of water vapor at 25°C = 0.833 cm/s 

 

The constituent-specific factors for MW and H are presented in Table C-2 and were obtained from USEPA 

(2017). An average system absolute temperature (T) of 286o K was converted from 12.5°C, the average 

system temperature for West Virginia (USEPA, 2004). Resulting calculated values for KL, KG and K are also 

presented in Table C-2. The final calculated VFtrench values for COC in groundwater are presented in Table 

C-2. 
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Symbol Parameter and Units Value Source
T Average System Absolute Temperature (K) 286 Converted from 12.5°C, the average value for West Virginia

Ltrench Trench Length (m) 3.05 Site-specific assumption.

Wtrench Trench Width (m) 2.44 Site-specific assumption.

Dtrench Trench Depth (m) 1.83 Site-specific assumption (typical excavation depth).

A Area of Trench (m2) 7.44 Calculated as Ltrench x Wtrench

V Volume of Trench (m3) 13.6 Calculated as Ltrench x Wtrench x Dtrench

F Fraction of Floor through which Constituent can Enter 1 Conservative model default value

ACH Air Exchanges per Hour (hr-1) 360 Model default value; dependent on ratio of Wtrench : Dtrench

TABLE C-1
SITE-SPECIFIC AND SYSTEM PARAMETERS USED TO CALCULATE VFtrench

Alker Tire - Buckhannon, Upshur County, West Virginia

Appx C VFtrench 5/16/2018
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Molecular 
Weight

Henry's Law 
Constant

Gas Phase Mass 
Transfer 

Coefficient

Liquid Phase 
Mass Transfer 

Coefficient

Overall Mass 
Transfer 

Coefficient

Water to Trench 
Air Volatilization 

Factor
MW H KG KL K VFtrench

Contaminant of Concern (g/mol) (atm-m3/mol) (cm/sec) (cm/sec) (cm/sec) (L/m3)

Volatile Organics
Benzene 78 5.55E-03 4.89E-01 1.23E-03 1.22E-03 6.65E-02
Ethylbenzene 106 7.88E-03 4.41E-01 1.05E-03 1.05E-03 5.72E-02
Naphthalene 128 4.40E-04 4.14E-01 9.59E-04 8.54E-04 4.67E-02
Toluene 92 6.64E-03 4.63E-01 1.13E-03 1.12E-03 6.13E-02
Xylenes (Total) 106 6.63E-03 4.41E-01 1.05E-03 1.04E-03 5.71E-02

Notes:
  Constituent-specific values for MW and H were obtained from USEPA (2017).

TABLE C-2
CONSTITUENT-SPECIFIC FACTORS AND CALCULATED VALUES FOR VFtrench

Alker Tire - Buckhannon, Upshur County, West Virginia

Appx C VFtrench 5/16/2018
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APPENDIX D 
Calculation of Transport Factors Used to Estimate Indoor Air Concentrations 

 

This appendix presents the methodology for calculating transport factors that are used to convert soil gas 

concentrations to concentrations in indoor air. A number of constituents were identified as contaminants 

of concern (COC) for potential vapor intrusion from onsite and offsite soil gas associated with the Alker 

Tire site located in Buckhannon, West Virginia (site).  In this appendix, transport factors are calculated to 

estimate the concentrations of COC in indoor air of a current/future onsite or offsite commercial or 

industrial building. 

 

Transport Factor for Indoor Air 
 

The concentration of a constituent in indoor air (Cia) is proportional to the concentration of the constituent 

in the pore space in soil (i.e., soil gas concentration or Csg) beneath the building. The following equation is 

used to calculate Cia from Csg: 

 

Cia  =  Csg  x  TF 

where: 

 Cia =  concentration of constituent in indoor air (mg/m3); 

 Csg =  concentration of constituent in soil gas (mg/m3); and 

 TF =  transport factor from soil gas to indoor air. 

 

The transport factor (TF) is an infinite source attenuation coefficient, and can be calculated based on a 

model developed by Johnson and Ettinger (1991). The equation for calculating TF is as follows: 

 
(Deff x AB)/(QB x LT) x exp[(Qsoil x Lcrack)/(Dcrack x Acrack)] 

 
exp[(Qsoil x Lcrack)/(Dcrack x Acrack)] + (Deff x AB)/(QB x LT) + (Deff x AB)/(Qsoil x LT) x (exp[(Qsoil x Lcrack)/(Dcrack x Acrack)] - 1) 

 

where: 

 Deff =  effective diffusion coefficient for vadose zone soil (cm2/sec); 

 AB =  area of enclosed space below grade (cm2); 

 QB =  building ventilation rate (cm3/sec); 

 LT =  distance from contaminant source to building foundation (cm); 

 Qsoil =  volumetric flow rate of soil gas into building (cm3/sec); 

 Lcrack =  foundation thickness (cm); 

 Dcrack =  vapor diffusion coefficient through crack (cm2/sec); and 
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 Acrack =  area of cracks through which vapors can pass (cm2). 

 

To solve this equation, the USEPA’s “SG-ADV” spreadsheet Version 3.1, most recently updated in 

February 2004, were implemented. A combination of site-specific factors and default values from the 

User’s Guide for Evaluating Subsurface Vapor Intrusion Into Buildings (USEPA, 2004) were used as input 

values in the model. Constituent-specific values used in the model are based on values from the USEPA 

(2017) Chemical-Specific Parameters Supporting Table. These values are defined below and presented 

in Tables D-1-A through D-10-A for the onsite scenario and D-11-A through D-20-A for the offsite 

scenario.  

 

x The initial soil gas concentrations (CG) of the COC are the exposure point concentrations (in units 

of ug/m3) that were presented in Table 3-3 for the onsite scenario and Table 3-4 for the offsite 

area.  

 

x The depth below grade to the bottom of the enclosed space floor (LF) is set to 15 cm, the default 

value provided by USEPA (2004) for a slab-on-grade structure. 

 

x The soil gas sampling depth below grade (LS) is a site-specific value. All sample points (SG-1 

through SG-5) were installed at approximately 12 inches above the water level at each location. 

Based on this information, the sampling depth value for the onsite scenario was estimated to be 

10 feet bgs, which is 12 inches above the minimum depth to groundwater of 11 feet bgs for the 

onsite area (vapor point SG-3). For the offsite area, the sampling depth is 12 feet bgs 

(approximately 12 inches above the depth to water for sampling points SG-4 and SG.5). 

Therefore, LS has been set to 304.8 cm for the onsite scenario and 365.76 cm for the offsite 

scenario. 

 

x The average soil/groundwater temperature (TS) is set to 12.5°C, the average value for West 

Virginia as estimated from Figure 8 of the vapor intrusion user’s guide (USEPA, 2004).   

 
x The Site Characterization Report (Triad, 2006) states that based on site boring logs, site soils 

ranged from sandy silt to silty sand, from the ground surface down to approximately sixteen feet 

bgs. Based on these observations, “loamy sand” (“LS”) was selected to represent the soil type for 

the unsaturated zone. 

 

x The soil properties (bulk density and porosity values) are set to the model default values for the 

soil type selected for the site. For “loamy sand”, the soil dry bulk density (ȡb) is 1.62 g/cm3. The 
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total porosity (n) is 0.39 (cm3-air/cm3) and the water-filled porosity (nw) is 0.076 (cm3-H2O/cm3). 

The resulting air-filled porosity (na) is 0.314 (cm3-air/cm3).  

 

x The floor thickness (Lcrack) is set to the USEPA (2004) default value of 10 cm. 

 
x The soil-building pressure differential (¨P) is set to the USEPA (2004) default value of 40 g/cm-s2.  

 

x The building dimensions are conservatively set to the USEPA (2004) default dimensions, namely 

1000 cm length by 1000 cm width by 244 cm height (a single-story, slab-on-grade building 

approximately 33’ x 33’ x 8’).  

 

x The floor-wall seam crack width (w) is set to the USEPA (2004) default value of 0.1 cm. 

 

x The indoor air exchange rate (ER) for both the onsite and offsite scenarios is set to 1.5/hour. This 

is the default value presented in Table 19-3 of the Exposure Factors Handbook (USEPA, 2011) 

for an industrial/commercial building.   

 

Tables D-1-B through D-20-B present the constituent-specific properties for COC that were used in the TF 

calculations. Tables D-1-C through D-20-C present the intermediate calculations used to determine the 

indoor air attenuation coefficients (i.e., the transport factors). The shaded boxes in Tables D-1-C through 

D-20-C present the resulting TF values that are applied to the concentrations of COC in soil gas, and the 

estimated indoor air concentrations for a current/future onsite or offsite building. 
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ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (Pg/m3) (ppmv) Chemical

95636 6.20E+04 1,2,4-Trimethylbenzene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
Ð below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)

15 304.8 12.5 304.8 LS

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C
Ð SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type
Ub

A nA Tw
A Ub

B nB Tw
B

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

LS 1.62 0.39 0.076 C 1.43 0.459 0.215 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
Ð floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calcula
Lcrack 'P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 1.5

Soil Gas Concentration Data

SG-ADV
Version 3.1; 02/04

TABLE D-1-A
DATA ENTRY SHEET FOR 1,2,4-TRIMETHYLBENZENE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Reset to Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Appx D-1 124-Trimethylbenzene ONSITE 1 of 3 5/15/2018
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Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR 'Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (Pg/m3)-1 (mg/m3)

6.07E-02 7.92E-06 6.16E-03 25 9,370 442.45 649.00 120.20 0.0E+00 6.0E-02

TABLE D-1-B
DATA ENTRY SHEET FOR 1,2,4-TRIMETHYLBENZENE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-1 124-Trimethylbenzene ONSITE 2 of 3 5/15/2018
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Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

W LT Ta
A Ta

B Ta
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (Pg/m3) (cm3/s)

7.88E+08 289.8 0.314 0.244 0.321 0.079 1.63E-08 0.957 1.56E-08 4,000 6.20E+04 1.02E+05

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB K Zcrack 'Hv,TS HTS H'TS PTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 11,669 2.60E-03 1.11E-01 1.76E-04 8.43E-03 0.00E+00 0.00E+00 8.43E-03 289.8

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) D Cbuilding URF RfC

(cm) (Pg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (Pg/m3) (Pg/m3)-1 (mg/m3)

15 6.20E+04 0.10 1.56E+01 8.43E-03 4.00E+02 1.29E+20 1.02E-04 6.32E+00 NA 6.0E-02

END

TABLE D-1-C
DATA ENTRY SHEET FOR 1,2,4-TRIMETHYLBENZENE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-1 124-Trimethylbenzene ONSITE 3 of 3 5/15/2018
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ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (Pg/m3) (ppmv) Chemical

108678 2.38E+04 1,3,5-Trimethylbenzene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
Ð below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)

15 304.8 12.5 304.8 LS

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C
Ð SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type
Ub

A nA Tw
A Ub

B nB Tw
B

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

LS 1.62 0.39 0.076 C 1.43 0.459 0.215 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
Ð floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calcula
Lcrack 'P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 1.5

Soil Gas Concentration Data

SG-ADV
Version 3.1; 02/04

TABLE D-2-A
DATA ENTRY SHEET FOR 1,3,5-TRIMETHYLBENZENE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Reset to Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Appx D-2 135-Trimethylbenzene ONSITE 1 of 3 5/15/2018
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Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR 'Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (Pg/m3)-1 (mg/m3)

6.02E-02 7.84E-06 8.77E-03 25 9,320 437.85 637.00 120.20 0.0E+00 6.0E-02

TABLE D-2-B
DATA ENTRY SHEET FOR 1,3,5-TRIMETHYLBENZENE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-2 135-Trimethylbenzene ONSITE 2 of 3 5/15/2018
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Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

W LT Ta
A Ta

B Ta
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (Pg/m3) (cm3/s)

7.88E+08 289.8 0.314 0.244 0.321 0.079 1.63E-08 0.957 1.56E-08 4,000 2.38E+04 1.02E+05

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB K Zcrack 'Hv,TS HTS H'TS PTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 11,647 3.71E-03 1.58E-01 1.76E-04 8.36E-03 0.00E+00 0.00E+00 8.36E-03 289.8

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) D Cbuilding URF RfC

(cm) (Pg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (Pg/m3) (Pg/m3)-1 (mg/m3)

15 2.38E+04 0.10 1.56E+01 8.36E-03 4.00E+02 1.90E+20 1.02E-04 2.42E+00 NA 6.0E-02

END

TABLE D-2-C
DATA ENTRY SHEET FOR 1,3,5-TRIMETHYLBENZENE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-2 135-Trimethylbenzene ONSITE 3 of 3 5/15/2018
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ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (Pg/m3) (ppmv) Chemical

71432 1.22E+03 Benzene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
Ð below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)

15 304.8 12.5 304.8 LS

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C
Ð SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type
Ub

A nA Tw
A Ub

B nB Tw
B

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

LS 1.62 0.39 0.076 C 1.43 0.459 0.215 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
Ð floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calcula
Lcrack 'P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 1.5

Soil Gas Concentration Data

SG-ADV
Version 3.1; 02/04

TABLE D-3-A
DATA ENTRY SHEET FOR BENZENE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Reset to Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Appx D-3 Benzene ONSITE 1 of 3 5/15/2018
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Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR 'Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (Pg/m3)-1 (mg/m3)

8.95E-02 1.03E-05 5.55E-03 25 7,340 353.15 562.00 78.12 7.8E-06 3.0E-02

TABLE D-3-B
DATA ENTRY SHEET FOR BENZENE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-3 Benzene ONSITE 2 of 3 5/15/2018
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Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

W LT Ta
A Ta

B Ta
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (Pg/m3) (cm3/s)

7.88E+08 289.8 0.314 0.244 0.321 0.079 1.63E-08 0.957 1.56E-08 4,000 1.22E+03 1.02E+05

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB K Zcrack 'Hv,TS HTS H'TS PTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 8,094 3.05E-03 1.30E-01 1.76E-04 1.24E-02 0.00E+00 0.00E+00 1.24E-02 289.8

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) D Cbuilding URF RfC

(cm) (Pg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (Pg/m3) (Pg/m3)-1 (mg/m3)

15 1.22E+03 0.10 1.56E+01 1.24E-02 4.00E+02 4.36E+13 1.14E-04 1.39E-01 7.8E-06 3.0E-02

END

TABLE D-3-C
DATA ENTRY SHEET FOR BENZENE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-3 Benzene ONSITE 3 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (Pg/m3) (ppmv) Chemical

100414 1.23E+05 Ethylbenzene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
Ð below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)

15 304.8 12.5 304.8 LS

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C
Ð SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type
Ub

A nA Tw
A Ub

B nB Tw
B

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

LS 1.62 0.39 0.076 C 1.43 0.459 0.215 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
Ð floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calcula
Lcrack 'P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 1.5

Soil Gas Concentration Data

SG-ADV
Version 3.1; 02/04

TABLE D-4-A
DATA ENTRY SHEET FOR ETHYLBENZENE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Reset to Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Appx D-4 Ethylbenzene ONSITE 1 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR 'Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (Pg/m3)-1 (mg/m3)

6.85E-02 8.46E-06 7.88E-03 25 8,500 409.25 617.00 106.17 2.5E-06 1.0E+00

TABLE D-4-B
DATA ENTRY SHEET FOR ETHYLBENZENE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-4 Ethylbenzene ONSITE 2 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

W LT Ta
A Ta

B Ta
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (Pg/m3) (cm3/s)

7.88E+08 289.8 0.314 0.244 0.321 0.079 1.63E-08 0.957 1.56E-08 4,000 1.23E+05 1.02E+05

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB K Zcrack 'Hv,TS HTS H'TS PTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 10,125 3.73E-03 1.59E-01 1.76E-04 9.51E-03 0.00E+00 0.00E+00 9.51E-03 289.8

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) D Cbuilding URF RfC

(cm) (Pg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (Pg/m3) (Pg/m3)-1 (mg/m3)

15 1.23E+05 0.10 1.56E+01 9.51E-03 4.00E+02 6.62E+17 1.06E-04 1.30E+01 2.5E-06 1.0E+00

END

TABLE D-4-C
DATA ENTRY SHEET FOR ETHYLBENZENE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-4 Ethylbenzene ONSITE 3 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (Pg/m3) (ppmv) Chemical

98828 4.69E+04 Cumene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
Ð below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)

15 304.8 12.5 304.8 LS

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C
Ð SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type
Ub

A nA Tw
A Ub

B nB Tw
B

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

LS 1.62 0.39 0.076 C 1.43 0.459 0.215 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
Ð floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calcula
Lcrack 'P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 1.5

Soil Gas Concentration Data

SG-ADV
Version 3.1; 02/04

TABLE D-5-A
DATA ENTRY SHEET FOR ISOPROPYLBENZENE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Reset to Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Appx D-5 Isopropylbenzene ONSITE 1 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR 'Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (Pg/m3)-1 (mg/m3)

6.03E-02 7.86E-06 1.15E-02 25 10,300 425.65 631.00 120.20 0.0E+00 4.0E-01

TABLE D-5-B
DATA ENTRY SHEET FOR ISOPROPYLBENZENE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-5 Isopropylbenzene ONSITE 2 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

W LT Ta
A Ta

B Ta
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (Pg/m3) (cm3/s)

7.88E+08 289.8 0.314 0.244 0.321 0.079 1.63E-08 0.957 1.56E-08 4,000 4.69E+04 1.02E+05

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB K Zcrack 'Hv,TS HTS H'TS PTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 12,570 4.54E-03 1.94E-01 1.76E-04 8.37E-03 0.00E+00 0.00E+00 8.37E-03 289.8

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) D Cbuilding URF RfC

(cm) (Pg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (Pg/m3) (Pg/m3)-1 (mg/m3)

15 4.69E+04 0.10 1.56E+01 8.37E-03 4.00E+02 1.75E+20 1.02E-04 4.77E+00 NA 4.0E-01

END

TABLE D-5-C
DATA ENTRY SHEET FOR ISOPROPYLBENZENE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-5 Isopropylbenzene ONSITE 3 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (Pg/m3) (ppmv) Chemical

91203 9.95E+03 Naphthalene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
Ð below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)

15 304.8 12.5 304.8 LS

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C
Ð SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type
Ub

A nA Tw
A Ub

B nB Tw
B

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

LS 1.62 0.39 0.076 C 1.43 0.459 0.215 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
Ð floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calcula
Lcrack 'P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 1.5

Soil Gas Concentration Data

SG-ADV
Version 3.1; 02/04

TABLE D-6-A
DATA ENTRY SHEET FOR NAPHTHALENE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Reset to Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Appx D-6 Naphthalene ONSITE 1 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR 'Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (Pg/m3)-1 (mg/m3)

6.05E-02 8.38E-06 4.40E-04 25 10,400 491.05 748.00 128.18 3.4E-05 3.0E-03

TABLE D-6-B
DATA ENTRY SHEET FOR NAPHTHALENE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-6 Naphthalene ONSITE 2 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

W LT Ta
A Ta

B Ta
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (Pg/m3) (cm3/s)

7.88E+08 289.8 0.314 0.244 0.321 0.079 1.63E-08 0.957 1.56E-08 4,000 9.95E+03 1.02E+05

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB K Zcrack 'Hv,TS HTS H'TS PTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 12,923 1.69E-04 7.23E-03 1.76E-04 8.40E-03 0.00E+00 0.00E+00 8.40E-03 289.8

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) D Cbuilding URF RfC

(cm) (Pg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (Pg/m3) (Pg/m3)-1 (mg/m3)

15 9.95E+03 0.10 1.56E+01 8.40E-03 4.00E+02 1.49E+20 1.02E-04 1.01E+00 3.4E-05 3.0E-03

END

TABLE D-6-C
DATA ENTRY SHEET FOR NAPHTHALENE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-6 Naphthalene ONSITE 3 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (Pg/m3) (ppmv) Chemical

142825 1.50E+06 Heptane

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
Ð below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)

15 304.8 12.5 304.8 LS

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C
Ð SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type
Ub

A nA Tw
A Ub

B nB Tw
B

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

LS 1.62 0.39 0.076 C 1.43 0.459 0.215 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
Ð floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calcula
Lcrack 'P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 1.5

Soil Gas Concentration Data

SG-ADV
Version 3.1; 02/04

TABLE D-7-A
DATA ENTRY SHEET FOR N-HEPTANE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Reset to Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Appx D-7 n-Heptane ONSITE 1 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR 'Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (Pg/m3)-1 (mg/m3)

6.49E-02 7.59E-06 2.00E+00 25 7,590 371.65 540.00 100.21 0.0E+00 4.0E-01

TABLE D-7-B
DATA ENTRY SHEET FOR N-HEPTANE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-7 n-Heptane ONSITE 2 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

W LT Ta
A Ta

B Ta
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (Pg/m3) (cm3/s)

7.88E+08 289.8 0.314 0.244 0.321 0.079 1.63E-08 0.957 1.56E-08 4,000 1.50E+06 1.02E+05

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB K Zcrack 'Hv,TS HTS H'TS PTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 8,927 1.03E+00 4.41E+01 1.76E-04 9.01E-03 0.00E+00 0.00E+00 9.01E-03 289.8

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) D Cbuilding URF RfC

(cm) (Pg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (Pg/m3) (Pg/m3)-1 (mg/m3)

15 1.50E+06 0.10 1.56E+01 9.01E-03 4.00E+02 6.45E+18 1.04E-04 1.56E+02 NA 4.0E-01

END

TABLE D-7-C
DATA ENTRY SHEET FOR N-HEPTANE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-7 n-Heptane ONSITE 3 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (Pg/m3) (ppmv) Chemical

110543 2.92E+06 Hexane

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
Ð below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)

15 304.8 12.5 304.8 LS

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C
Ð SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type
Ub

A nA Tw
A Ub

B nB Tw
B

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

LS 1.62 0.39 0.076 C 1.43 0.459 0.215 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
Ð floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calcula
Lcrack 'P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 1.5

Soil Gas Concentration Data

SG-ADV
Version 3.1; 02/04

TABLE D-8-A
DATA ENTRY SHEET FOR N-HEXANE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Reset to Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Appx D-8 n-Hexane ONSITE 1 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR 'Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (Pg/m3)-1 (mg/m3)

7.31E-02 8.17E-06 1.80E+00 25 6,900 341.85 508.00 86.18 0.0E+00 7.0E-01

TABLE D-8-B
DATA ENTRY SHEET FOR N-HEXANE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-8 n-Hexane ONSITE 2 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

W LT Ta
A Ta

B Ta
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (Pg/m3) (cm3/s)

7.88E+08 289.8 0.314 0.244 0.321 0.079 1.63E-08 0.957 1.56E-08 4,000 2.92E+06 1.02E+05

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB K Zcrack 'Hv,TS HTS H'TS PTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 7,712 1.02E+00 4.34E+01 1.76E-04 1.02E-02 0.00E+00 0.00E+00 1.02E-02 289.8

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) D Cbuilding URF RfC

(cm) (Pg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (Pg/m3) (Pg/m3)-1 (mg/m3)

15 2.92E+06 0.10 1.56E+01 1.02E-02 4.00E+02 5.00E+16 1.08E-04 3.16E+02 NA 7.0E-01

END

TABLE D-8-C
DATA ENTRY SHEET FOR N-HEXANE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-8 n-Hexane ONSITE 3 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (Pg/m3) (ppmv) Chemical

108883 3.70E+05 Toluene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
Ð below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)

15 304.8 12.5 304.8 LS

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C
Ð SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type
Ub

A nA Tw
A Ub

B nB Tw
B

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

LS 1.62 0.39 0.076 C 1.43 0.459 0.215 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
Ð floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calcula
Lcrack 'P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 1.5

Soil Gas Concentration Data

SG-ADV
Version 3.1; 02/04

TABLE D-9-A
DATA ENTRY SHEET FOR TOLUENE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Reset to Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Appx D-9 Toluene ONSITE 1 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR 'Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (Pg/m3)-1 (mg/m3)

7.78E-02 9.20E-06 6.64E-03 25 7,930 383.75 592.00 92.14 0.0E+00 5.0E+00

TABLE D-9-B
DATA ENTRY SHEET FOR TOLUENE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-9 Toluene ONSITE 2 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

W LT Ta
A Ta

B Ta
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (Pg/m3) (cm3/s)

7.88E+08 289.8 0.314 0.244 0.321 0.079 1.63E-08 0.957 1.56E-08 4,000 3.70E+05 1.02E+05

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB K Zcrack 'Hv,TS HTS H'TS PTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 9,125 3.38E-03 1.44E-01 1.76E-04 1.08E-02 0.00E+00 0.00E+00 1.08E-02 289.8

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) D Cbuilding URF RfC

(cm) (Pg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (Pg/m3) (Pg/m3)-1 (mg/m3)

15 3.70E+05 0.10 1.56E+01 1.08E-02 4.00E+02 4.90E+15 1.10E-04 4.07E+01 NA 5.0E+00

END

TABLE D-9-C
DATA ENTRY SHEET FOR TOLUENE - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-9 Toluene ONSITE 3 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (Pg/m3) (ppmv) Chemical

1330207 3.82E+05 Xylenes (Total)

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
Ð below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)

15 304.8 12.5 304.8 LS

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C
Ð SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type
Ub

A nA Tw
A Ub

B nB Tw
B

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

LS 1.62 0.39 0.076 C 1.43 0.459 0.215 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
Ð floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calcula
Lcrack 'P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 1.5

Soil Gas Concentration Data

SG-ADV
Version 3.1; 02/04

TABLE D-10-A
DATA ENTRY SHEET FOR XYLENES (TOTAL) - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Reset to Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Appx D-10 Xylenes (Total) ONSITE 1 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR 'Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (Pg/m3)-1 (mg/m3)

6.85E-02 8.46E-06 6.63E-03 25 8,520 411.65 620.00 106.17 0.0E+00 1.0E-01

TABLE D-10-B
DATA ENTRY SHEET FOR XYLENES (TOTAL) - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-10 Xylenes (Total) ONSITE 2 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

W LT Ta
A Ta

B Ta
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (Pg/m3) (cm3/s)

7.88E+08 289.8 0.314 0.244 0.321 0.079 1.63E-08 0.957 1.56E-08 4,000 3.82E+05 1.02E+05

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB K Zcrack 'Hv,TS HTS H'TS PTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 10,175 3.13E-03 1.33E-01 1.76E-04 9.51E-03 0.00E+00 0.00E+00 9.51E-03 289.8

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) D Cbuilding URF RfC

(cm) (Pg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (Pg/m3) (Pg/m3)-1 (mg/m3)

15 3.82E+05 0.10 1.56E+01 9.51E-03 4.00E+02 6.62E+17 1.06E-04 4.05E+01 NA 1.0E-01

END

TABLE D-10-C
DATA ENTRY SHEET FOR XYLENES (TOTAL) - ONSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-10 Xylenes (Total) ONSITE 3 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (Pg/m3) (ppmv) Chemical

95636 1.93E+04 1,2,4-Trimethylbenzene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
Ð below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)

15 365.76 12.5 365.76 LS

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C
Ð SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type
Ub

A nA Tw
A Ub

B nB Tw
B

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

LS 1.62 0.39 0.076 C 1.43 0.459 0.215 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
Ð floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calcula
Lcrack 'P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 1.5

Soil Gas Concentration Data

SG-ADV
Version 3.1; 02/04

TABLE D-11-A
DATA ENTRY SHEET FOR 1,2,4-TRIMETHYLBENZENE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Reset to Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Appx D-11 124-Trimethylbenzene OFFSITE 1 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR 'Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (Pg/m3)-1 (mg/m3)

6.07E-02 7.92E-06 6.16E-03 25 9,370 442.45 649.00 120.20 0.0E+00 6.0E-02

TABLE D-11-B
DATA ENTRY SHEET FOR 1,2,4-TRIMETHYLBENZENE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-11 124-Trimethylbenzene OFFSITE 2 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

W LT Ta
A Ta

B Ta
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (Pg/m3) (cm3/s)

7.88E+08 350.76 0.314 0.244 0.321 0.079 1.63E-08 0.957 1.56E-08 4,000 1.93E+04 1.02E+05

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB K Zcrack 'Hv,TS HTS H'TS PTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 11,669 2.60E-03 1.11E-01 1.76E-04 8.43E-03 0.00E+00 0.00E+00 8.43E-03 350.76

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) D Cbuilding URF RfC

(cm) (Pg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (Pg/m3) (Pg/m3)-1 (mg/m3)

15 1.93E+04 0.10 1.56E+01 8.43E-03 4.00E+02 1.29E+20 9.52E-05 1.84E+00 NA 6.0E-02

END

TABLE D-11-C
DATA ENTRY SHEET FOR 1,2,4-TRIMETHYLBENZENE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-11 124-Trimethylbenzene OFFSITE 3 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (Pg/m3) (ppmv) Chemical

108678 9.79E+03 1,3,5-Trimethylbenzene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
Ð below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)

15 365.76 12.5 365.76 LS

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C
Ð SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type
Ub

A nA Tw
A Ub

B nB Tw
B

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

LS 1.62 0.39 0.076 C 1.43 0.459 0.215 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
Ð floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calcula
Lcrack 'P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 1.5

Soil Gas Concentration Data

SG-ADV
Version 3.1; 02/04

TABLE D-12-A
DATA ENTRY SHEET FOR 1,3,5-TRIMETHYLBENZENE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Reset to Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Appx D-12 135-Trimethylbenzene OFFSITE 1 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR 'Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (Pg/m3)-1 (mg/m3)

6.02E-02 7.84E-06 8.77E-03 25 9,320 437.85 637.00 120.20 0.0E+00 6.0E-02

TABLE D-12-B
DATA ENTRY SHEET FOR 1,3,5-TRIMETHYLBENZENE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-12 135-Trimethylbenzene OFFSITE 2 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

W LT Ta
A Ta

B Ta
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (Pg/m3) (cm3/s)

7.88E+08 350.76 0.314 0.244 0.321 0.079 1.63E-08 0.957 1.56E-08 4,000 9.79E+03 1.02E+05

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB K Zcrack 'Hv,TS HTS H'TS PTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 11,647 3.71E-03 1.58E-01 1.76E-04 8.36E-03 0.00E+00 0.00E+00 8.36E-03 350.76

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) D Cbuilding URF RfC

(cm) (Pg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (Pg/m3) (Pg/m3)-1 (mg/m3)

15 9.79E+03 0.10 1.56E+01 8.36E-03 4.00E+02 1.90E+20 9.49E-05 9.29E-01 NA 6.0E-02

END

TABLE D-12-C
DATA ENTRY SHEET FOR 1,3,5-TRIMETHYLBENZENE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-12 135-Trimethylbenzene OFFSITE 3 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (Pg/m3) (ppmv) Chemical

71432 7.52E+02 Benzene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
Ð below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)

15 365.76 12.5 365.76 LS

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C
Ð SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type
Ub

A nA Tw
A Ub

B nB Tw
B

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

LS 1.62 0.39 0.076 C 1.43 0.459 0.215 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
Ð floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calcula
Lcrack 'P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 1.5

Soil Gas Concentration Data

SG-ADV
Version 3.1; 02/04

TABLE D-13-A
DATA ENTRY SHEET FOR BENZENE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Reset to Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Appx D-13 Benzene OFFSITE 1 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR 'Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (Pg/m3)-1 (mg/m3)

8.95E-02 1.03E-05 5.55E-03 25 7,340 353.15 562.00 78.12 7.8E-06 3.0E-02

TABLE D-13-B
DATA ENTRY SHEET FOR BENZENE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-13 Benzene OFFSITE 2 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

W LT Ta
A Ta

B Ta
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (Pg/m3) (cm3/s)

7.88E+08 350.76 0.314 0.244 0.321 0.079 1.63E-08 0.957 1.56E-08 4,000 7.52E+02 1.02E+05

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB K Zcrack 'Hv,TS HTS H'TS PTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 8,094 3.05E-03 1.30E-01 1.76E-04 1.24E-02 0.00E+00 0.00E+00 1.24E-02 350.76

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) D Cbuilding URF RfC

(cm) (Pg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (Pg/m3) (Pg/m3)-1 (mg/m3)

15 7.52E+02 0.10 1.56E+01 1.24E-02 4.00E+02 4.36E+13 1.08E-04 8.15E-02 7.8E-06 3.0E-02

END

TABLE D-13-C
DATA ENTRY SHEET FOR BENZENE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-13 Benzene OFFSITE 3 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (Pg/m3) (ppmv) Chemical

100414 8.43E+04 Ethylbenzene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
Ð below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)

15 365.76 12.5 365.76 LS

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C
Ð SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type
Ub

A nA Tw
A Ub

B nB Tw
B

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

LS 1.62 0.39 0.076 C 1.43 0.459 0.215 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
Ð floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calcula
Lcrack 'P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 1.5

Soil Gas Concentration Data

SG-ADV
Version 3.1; 02/04

TABLE D-14-A
DATA ENTRY SHEET FOR ETHYLBENZENE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Reset to Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Appx D-14 Ethylbenzene OFFSITE 1 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR 'Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (Pg/m3)-1 (mg/m3)

6.85E-02 8.46E-06 7.88E-03 25 8,500 409.25 617.00 106.17 2.5E-06 1.0E+00

TABLE D-14-B
DATA ENTRY SHEET FOR ETHYLBENZENE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-14 Ethylbenzene OFFSITE 2 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

W LT Ta
A Ta

B Ta
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (Pg/m3) (cm3/s)

7.88E+08 350.76 0.314 0.244 0.321 0.079 1.63E-08 0.957 1.56E-08 4,000 8.43E+04 1.02E+05

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB K Zcrack 'Hv,TS HTS H'TS PTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 10,125 3.73E-03 1.59E-01 1.76E-04 9.51E-03 0.00E+00 0.00E+00 9.51E-03 350.76

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) D Cbuilding URF RfC

(cm) (Pg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (Pg/m3) (Pg/m3)-1 (mg/m3)

15 8.43E+04 0.10 1.56E+01 9.51E-03 4.00E+02 6.62E+17 9.95E-05 8.39E+00 2.5E-06 1.0E+00

END

TABLE D-14-C
DATA ENTRY SHEET FOR ETHYLBENZENE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-14 Ethylbenzene OFFSITE 3 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (Pg/m3) (ppmv) Chemical

98828 1.80E+03 Cumene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
Ð below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)

15 365.76 12.5 365.76 LS

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C
Ð SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type
Ub

A nA Tw
A Ub

B nB Tw
B

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

LS 1.62 0.39 0.076 C 1.43 0.459 0.215 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
Ð floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calcula
Lcrack 'P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 1.5

Soil Gas Concentration Data

SG-ADV
Version 3.1; 02/04

TABLE D-15-A
DATA ENTRY SHEET FOR ISOPROPYLBENZENE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Reset to Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Appx D-15 Isopropylbenzene OFFSITE 1 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR 'Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (Pg/m3)-1 (mg/m3)

6.03E-02 7.86E-06 1.15E-02 25 10,300 425.65 631.00 120.20 0.0E+00 4.0E-01

TABLE D-15-B
DATA ENTRY SHEET FOR ISOPROPYLBENZENE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-15 Isopropylbenzene OFFSITE 2 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

W LT Ta
A Ta

B Ta
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (Pg/m3) (cm3/s)

7.88E+08 350.76 0.314 0.244 0.321 0.079 1.63E-08 0.957 1.56E-08 4,000 1.80E+03 1.02E+05

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB K Zcrack 'Hv,TS HTS H'TS PTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 12,570 4.54E-03 1.94E-01 1.76E-04 8.37E-03 0.00E+00 0.00E+00 8.37E-03 350.76

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) D Cbuilding URF RfC

(cm) (Pg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (Pg/m3) (Pg/m3)-1 (mg/m3)

15 1.80E+03 0.10 1.56E+01 8.37E-03 4.00E+02 1.75E+20 9.50E-05 1.71E-01 NA 4.0E-01

END

TABLE D-15-C
DATA ENTRY SHEET FOR ISOPROPYLBENZENE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-15 Isopropylbenzene OFFSITE 3 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (Pg/m3) (ppmv) Chemical

91203 9.95E+03 Naphthalene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
Ð below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)

15 365.76 12.5 365.76 LS

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C
Ð SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type
Ub

A nA Tw
A Ub

B nB Tw
B

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

LS 1.62 0.39 0.076 C 1.43 0.459 0.215 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
Ð floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calcula
Lcrack 'P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 1.5

Soil Gas Concentration Data

SG-ADV
Version 3.1; 02/04

TABLE D-16-A
DATA ENTRY SHEET FOR NAPHTHALENE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Reset to Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Appx D-16 Naphthalene OFFSITE 1 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR 'Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (Pg/m3)-1 (mg/m3)

6.05E-02 8.38E-06 4.40E-04 25 10,400 491.05 748.00 128.18 3.4E-05 3.0E-03

TABLE D-16-B
DATA ENTRY SHEET FOR NAPHTHALENE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-16 Naphthalene OFFSITE 2 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

W LT Ta
A Ta

B Ta
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (Pg/m3) (cm3/s)

7.88E+08 350.76 0.314 0.244 0.321 0.079 1.63E-08 0.957 1.56E-08 4,000 9.95E+03 1.02E+05

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB K Zcrack 'Hv,TS HTS H'TS PTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 12,923 1.69E-04 7.23E-03 1.76E-04 8.40E-03 0.00E+00 0.00E+00 8.40E-03 350.76

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) D Cbuilding URF RfC

(cm) (Pg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (Pg/m3) (Pg/m3)-1 (mg/m3)

15 9.95E+03 0.10 1.56E+01 8.40E-03 4.00E+02 1.49E+20 9.51E-05 9.46E-01 3.4E-05 3.0E-03

END

TABLE D-16-C
DATA ENTRY SHEET FOR NAPHTHALENE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-16 Naphthalene OFFSITE 3 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (Pg/m3) (ppmv) Chemical

142825 2.26E+04 Heptane

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
Ð below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)

15 365.76 12.5 365.76 LS

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C
Ð SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type
Ub

A nA Tw
A Ub

B nB Tw
B

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

LS 1.62 0.39 0.076 C 1.43 0.459 0.215 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
Ð floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calcula
Lcrack 'P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 1.5

Soil Gas Concentration Data

SG-ADV
Version 3.1; 02/04

TABLE D-17-A
DATA ENTRY SHEET FOR N-HEPTANE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Reset to Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Appx D-17 n-Heptane OFFSITE 1 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR 'Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (Pg/m3)-1 (mg/m3)

6.49E-02 7.59E-06 2.00E+00 25 7,590 371.65 540.00 100.21 0.0E+00 4.0E-01

TABLE D-17-B
DATA ENTRY SHEET FOR N-HEPTANE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-17 n-Heptane OFFSITE 2 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

W LT Ta
A Ta

B Ta
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (Pg/m3) (cm3/s)

7.88E+08 350.76 0.314 0.244 0.321 0.079 1.63E-08 0.957 1.56E-08 4,000 2.26E+04 1.02E+05

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB K Zcrack 'Hv,TS HTS H'TS PTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 8,927 1.03E+00 4.41E+01 1.76E-04 9.01E-03 0.00E+00 0.00E+00 9.01E-03 350.76

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) D Cbuilding URF RfC

(cm) (Pg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (Pg/m3) (Pg/m3)-1 (mg/m3)

15 2.26E+04 0.10 1.56E+01 9.01E-03 4.00E+02 6.45E+18 9.76E-05 2.20E+00 NA 4.0E-01

END

TABLE D-17-C
DATA ENTRY SHEET FOR N-HEPTANE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-17 n-Heptane OFFSITE 3 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (Pg/m3) (ppmv) Chemical

110543 3.28E+06 Hexane

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
Ð below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)

15 365.76 12.5 365.76 LS

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C
Ð SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type
Ub

A nA Tw
A Ub

B nB Tw
B

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

LS 1.62 0.39 0.076 C 1.43 0.459 0.215 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
Ð floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calcula
Lcrack 'P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 1.5

Soil Gas Concentration Data

SG-ADV
Version 3.1; 02/04

TABLE D-18-A
DATA ENTRY SHEET FOR N-HEXANE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Reset to Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Appx D-18 n-Hexane OFFSITE 1 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR 'Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (Pg/m3)-1 (mg/m3)

7.31E-02 8.17E-06 1.80E+00 25 6,900 341.85 508.00 86.18 0.0E+00 7.0E-01

TABLE D-18-B
DATA ENTRY SHEET FOR N-HEXANE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-18 n-Hexane OFFSITE 2 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

W LT Ta
A Ta

B Ta
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (Pg/m3) (cm3/s)

7.88E+08 350.76 0.314 0.244 0.321 0.079 1.63E-08 0.957 1.56E-08 4,000 3.28E+06 1.02E+05

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB K Zcrack 'Hv,TS HTS H'TS PTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 7,712 1.02E+00 4.34E+01 1.76E-04 1.02E-02 0.00E+00 0.00E+00 1.02E-02 350.76

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) D Cbuilding URF RfC

(cm) (Pg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (Pg/m3) (Pg/m3)-1 (mg/m3)

15 3.28E+06 0.10 1.56E+01 1.02E-02 4.00E+02 5.00E+16 1.02E-04 3.34E+02 NA 7.0E-01

END

TABLE D-18-C
DATA ENTRY SHEET FOR N-HEXANE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-18 n-Hexane OFFSITE 3 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (Pg/m3) (ppmv) Chemical

108883 3.89E+05 Toluene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
Ð below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)

15 365.76 12.5 365.76 LS

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C
Ð SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type
Ub

A nA Tw
A Ub

B nB Tw
B

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

LS 1.62 0.39 0.076 C 1.43 0.459 0.215 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
Ð floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calcula
Lcrack 'P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 1.5

Soil Gas Concentration Data

SG-ADV
Version 3.1; 02/04

TABLE D-19-A
DATA ENTRY SHEET FOR TOLUENE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Reset to Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Appx D-19 Toluene OFFSITE 1 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR 'Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (Pg/m3)-1 (mg/m3)

7.78E-02 9.20E-06 6.64E-03 25 7,930 383.75 592.00 92.14 0.0E+00 5.0E+00

TABLE D-19-B
DATA ENTRY SHEET FOR TOLUENE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-19 Toluene OFFSITE 2 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

W LT Ta
A Ta

B Ta
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (Pg/m3) (cm3/s)

7.88E+08 350.76 0.314 0.244 0.321 0.079 1.63E-08 0.957 1.56E-08 4,000 3.89E+05 1.02E+05

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB K Zcrack 'Hv,TS HTS H'TS PTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 9,125 3.38E-03 1.44E-01 1.76E-04 1.08E-02 0.00E+00 0.00E+00 1.08E-02 350.76

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) D Cbuilding URF RfC

(cm) (Pg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (Pg/m3) (Pg/m3)-1 (mg/m3)

15 3.89E+05 0.10 1.56E+01 1.08E-02 4.00E+02 4.90E+15 1.04E-04 4.04E+01 NA 5.0E+00

END

TABLE D-19-C
DATA ENTRY SHEET FOR TOLUENE - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-19 Toluene OFFSITE 3 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (Pg/m3) (ppmv) Chemical

1330207 2.80E+05 Xylenes (Total)

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
Ð below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)

15 365.76 12.5 365.76 LS

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C
Ð SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type
Ub

A nA Tw
A Ub

B nB Tw
B

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

LS 1.62 0.39 0.076 C 1.43 0.459 0.215 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
Ð floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calcula
Lcrack 'P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 1.5

Soil Gas Concentration Data

SG-ADV
Version 3.1; 02/04

TABLE D-20-A
DATA ENTRY SHEET FOR XYLENES (TOTAL) - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Reset to Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Appx D-20 Xylenes (Total) OFFSITE 1 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR 'Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (Pg/m3)-1 (mg/m3)

6.85E-02 8.46E-06 6.63E-03 25 8,520 411.65 620.00 106.17 0.0E+00 1.0E-01

TABLE D-20-B
DATA ENTRY SHEET FOR XYLENES (TOTAL) - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-20 Xylenes (Total) OFFSITE 2 of 3 5/15/2018



Risk-Based Remedies
RBR Consulting, Inc.

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

W LT Ta
A Ta

B Ta
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (Pg/m3) (cm3/s)

7.88E+08 350.76 0.314 0.244 0.321 0.079 1.63E-08 0.957 1.56E-08 4,000 2.80E+05 1.02E+05

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB K Zcrack 'Hv,TS HTS H'TS PTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 10,175 3.13E-03 1.33E-01 1.76E-04 9.51E-03 0.00E+00 0.00E+00 9.51E-03 350.76

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) D Cbuilding URF RfC

(cm) (Pg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (Pg/m3) (Pg/m3)-1 (mg/m3)

15 2.80E+05 0.10 1.56E+01 9.51E-03 4.00E+02 6.62E+17 9.95E-05 2.78E+01 NA 1.0E-01

END

TABLE D-20-C
DATA ENTRY SHEET FOR XYLENES (TOTAL) - OFFSITE SCENARIO

Alker Tire - Buckhannon, Upshur County, West Virginia   

Appx D-20 Xylenes (Total) OFFSITE 3 of 3 5/15/2018



Risk-Based Remedies 

RBR Consulting, Inc. 
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Risk-Based Remedies
RBR Consulting, Inc.

Soil Ingestion
CF Conversion Factor 1.00E-06 kg/mg
IRs Ingestion Rate - Soil 50 mg/day
EF Exposure Frequency 250 days/yr
ED Exposure Duration 25 years
BW Body Weight 70 kg
ATc Averaging Time (Cancer) 25550 days
ATn Averaging Time (Non-cancer) 9125 days

Dermal Contact with Soil
CF Conversion Factor 1.00E-06 kg/mg
AF Soil to Skin Adherence Factor 0.2 mg/cm2

SA Skin Surface Area Available 3300 cm2

EF Exposure Frequency 250 days/yr
ED Exposure Duration 25 years
BW Body Weight 70 kg
ATc Averaging Time (Cancer) 25550 days
ATn Averaging Time (Non-cancer) 9125 days

Inhalation of Particulates or Volatiles from Soil
EF Exposure Frequency 250 days/yr
ED Exposure Duration 25 years
ET Exposure Time 8 hours/day
ATc Averaging Time (Cancer) 613200 hours
ATn Averaging Time (Non-cancer) 219000 hours

APPENDIX E
Table 1-A: Intake Factors for the Outdoor Worker: 

Alker Tire - Buckhannon, Upshur County, West Virginia

Appx E-1 Outdoor Worker_5-15-18 5/16/2018



Risk-Based Remedies
RBR Consulting, Inc.

 EPC Soil
EPC Air

Particulate VF
EPC Air VOC

(Soil) Oral AF Dermal AF Frac Abs RfDo - C RfC - C RfDd - C CSFo IUR CSFd
Constituent (mg/kg) (mg/m3) (m3/kg) (mg/m3) (unitless) (unitless) (unitless) (mg/kg-day) (mg/m3) (mg/kg-day) (mg/kg-day)-1 (mg/m3)-1 (mg/kg-day)-1

Volatile Organics
1,2,4-Trimethylbenzene 0.0063 4.76E-12 7.91E+03 7.91E-07 1 1 1.00E-02 6.00E-02 1.00E-02 NA NA NA
1,3,5-Trimethylbenzene 0.00E+00 6.61E+03 0.00E+00 1 1 1.00E-02 6.00E-02 1.00E-02 NA NA NA
Benzene 0.0043 3.23E-12 3.54E+03 1.20E-06 1 1 4.00E-03 3.01E-02 4.00E-03 5.50E-02 7.80E-03 5.50E-02
Naphthalene 0.00E+00 4.63E+04 0.00E+00 1 0.13 1 2.00E-02 3.00E-03 2.00E-02 NA 3.40E-02 NA
Xylenes (Total) 0.015 1.12E-11 5.74E+03 2.58E-06 1 1 2.00E-01 1.00E-01 2.00E-01 NA NA NA

APPENDIX E
Table 1-B: Constituent-Specific Factors - Alker Tire - Buckhannon, Upshur County, West Virginia
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APPENDIX E
Table 1-C: Hazard Indices and Theoretical Excess Lifetime Cancer Risks

Incidental Ingestion of Soil - Outdoor Worker

Soil EPC Oral AF Intake (ADD) RfDo Hazard Intake (LADD) CSFo Potential
Constituent (mg/kg) (unitless) (mg/kg-d) (mg/kg-d) Quotient (mg/kg-d) (mg/kg-d)-1 Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 0.0063 1 3.06E-09 1.00E-02 3.06E-07 1.09E-09 NA NA
1,3,5-Trimethylbenzene 0.0 1 0.00E+00 1.00E-02 -- 0.00E+00 NA --
Benzene 0.0043 1 2.08E-09 4.00E-03 5.20E-07 7.43E-10 5.50E-02 4.08E-11
Naphthalene 0.0 1 0.00E+00 2.00E-02 -- 0.00E+00 NA --
Xylenes (Total) 0.015 1 7.24E-09 2.00E-01 3.62E-08 2.59E-09 NA NA

Total Hazard 
Index 0.00000086 Potential 

Cancer Risk 4.08E-11

Notes:
-- = Constituent is not a COC for this medium or exposure pathway.  
NA = Toxicity values are not available for this endpoint or exposure pathway.  
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APPENDIX E
Table 1-D: Hazard Indices and Theoretical Excess Lifetime Cancer Risks

Dermal Contact with Soil - Outdoor Worker

Soil EPC Dermal AF Intake (ADD) RfDd Hazard Intake (LADD) CSFd Potential
Constituent (mg/kg) (unitless) (mg/kg-d) (mg/kg-d) Quotient (mg/kg-d) (mg/kg-d)-1 Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 0.0063 0 0.00E+00 1.00E-02 -- 0.00E+00 NA NA
1,3,5-Trimethylbenzene 0.0 0 0.00E+00 1.00E-02 -- 0.00E+00 NA --
Benzene 0.0043 0 0.00E+00 4.00E-03 -- 0.00E+00 5.50E-02 --
Naphthalene 0.0 0.13 0.00E+00 2.00E-02 -- 0.00E+00 NA --
Xylenes (Total) 0.015 0 0.00E+00 2.00E-01 -- 0.00E+00 NA NA

Total Hazard 
Index 0.00 Potential 

Cancer Risk 0.00E+00

Notes:
-- = Constituent is not a COC for this medium or exposure pathway.  
NA = Toxicity values are not available for this endpoint or exposure pathway.  
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APPENDIX E
Table 1-E: Hazard Indices and Theoretical Excess Lifetime Cancer Risks

Inhalation of Particulates - Outdoor Worker

EPC Air Part EC RfC Hazard EC IUR Potential
Constituent (mg/m3) (mg/m3) (mg/m3) Quotient (mg/m3) (mg/m3)-1 Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 4.76E-12 1.09E-12 6.00E-02 1.81E-11 3.88E-13 NA NA
1,3,5-Trimethylbenzene 0.00E+00 0.00E+00 6.00E-02 -- 0.00E+00 NA --
Benzene 3.23E-12 7.37E-13 3.01E-02 2.45E-11 2.63E-13 7.80E-03 2.05E-15
Naphthalene 0.00E+00 0.00E+00 3.00E-03 -- 0.00E+00 3.40E-02 --
Xylenes (Total) 1.12E-11 2.57E-12 1.00E-01 2.57E-11 9.17E-13 NA NA

Total Hazard 
Index 6.83E-11 Potential 

Cancer Risk 2.05E-15

Notes:
-- = Constituent is not a COC for this medium or exposure pathway.  
NA = Toxicity values are not available for this endpoint or exposure pathway.  
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APPENDIX E
Table 1-F: Hazard Indices and Theoretical Excess Lifetime Cancer Risks

Inhalation of Volatiles from Soil - Outdoor Worker

EPC Air VOC 
(Soil) EC RfC Hazard EC IUR Potential

Constituent (mg/m3) (mg/m3) (mg/m3) Quotient (mg/m3) (mg/m3)-1 Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 7.91E-07 1.81E-07 6.00E-02 3.01E-06 6.45E-08 NA NA
1,3,5-Trimethylbenzene 0.00E+00 0.00E+00 6.00E-02 -- 0.00E+00 NA --
Benzene 1.20E-06 2.74E-07 3.01E-02 9.12E-06 9.80E-08 7.80E-03 7.64E-10
Naphthalene 0.00E+00 0.00E+00 3.00E-03 -- 0.00E+00 3.40E-02 --
Xylenes (Total) 2.58E-06 5.89E-07 1.00E-01 5.89E-06 2.10E-07 NA NA

Total Hazard 
Index 0.000018 Potential 

Cancer Risk 7.64E-10

Notes:
-- = Constituent is not a COC for this medium or exposure pathway.  
NA = Toxicity values are not available for this endpoint or exposure pathway.  
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APPENDIX E
Table 1-G: Summary of Hazard Indices for the Outdoor Worker

Alker Tire - Buckhannon, Upshur County, West Virginia

Incidental Dermal Inhalation of Total
Ingestion Contact Inhalation of Volatiles Hazard

Constituent of Soil with Soil Particulates from Soil Index
Volatile Organics
1,2,4-Trimethylbenzene 3.06E-07 -- 1.81E-11 3.01E-06 0.0000033
1,3,5-Trimethylbenzene -- -- -- -- NA
Benzene 5.20E-07 -- 2.45E-11 9.12E-06 0.00001
Naphthalene -- -- -- -- NA
Xylenes (Total) 3.62E-08 -- 2.57E-11 5.89E-06 0.0000059
Pathway Summary 0.00000086 -- 0.000000000068 0.000018 0.000019

Total Developmental HI =  0.0000033
Total Hematologic System HI =  0.0000033

Total Immune System HI =  0.00001
Total Nervous System HI =  0.0000092

Total Respiratory System HI =  0.0000033

Notes:
-- = Constituent is not a COC for this medium or exposure pathway.  
NA = Toxicity values are not available for this endpoint or exposure pathway.  
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APPENDIX E
Table 1-H: Summary of Theoretical Excess Lifetime Cancer Risks for the Outdoor Worker

Alker Tire - Buckhannon, Upshur County, West Virginia

Incidental Dermal Inhalation of Theoretical
Ingestion Contact Inhalation of Volatiles Excess Lifetime

Constituent of Soil with Soil Particulates from Soil Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene NA NA NA NA NA
1,3,5-Trimethylbenzene -- -- -- -- NA
Benzene 4.08E-11 -- 2.05E-15 7.64E-10 8.05E-10
Naphthalene -- -- -- -- NA
Xylenes (Total) NA NA NA NA NA
Pathway Summary 4.08E-11 NA 2.05E-15 7.64E-10 8.05E-10

Notes:
-- = Constituent is not a COC for this medium or exposure pathway.  
NA = Toxicity values are not available for this endpoint or exposure pathway.  

Appx E-1 Outdoor Worker_5-15-18 5/16/2018
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Soil Ingestion
CF Conversion Factor 1.00E-06 kg/mg
IRs Ingestion Rate - Soil 330 mg/day
EF Exposure Frequency 30 days/yr
ED Exposure Duration 1 year
BW Body Weight 70 kg
ATc Averaging Time (Cancer) 25550 days
ATn Averaging Time (Non-cancer) 365 days

Dermal Contact with Soil
CF Conversion Factor 1.00E-06 kg/mg
AF Soil to Skin Adherence Factor 0.3 mg/cm2

SA Skin Surface Area Available 3300 cm2

EF Exposure Frequency 30 days/yr
ED Exposure Duration 1 year
BW Body Weight 70 kg
ATc Averaging Time (Cancer) 25550 days
ATn Averaging Time (Non-cancer) 365 days

Inhalation of Particulates or Volatiles from Soil
EF Exposure Frequency 30 days/yr
ED Exposure Duration 1 year
ET Exposure Time 8 hours/day
ATc Averaging Time (Cancer) 613200 hours
ATn Averaging Time (Non-cancer) 8760 hours

APPENDIX E
Table 2-A: Intake Factors for the Construction/Excavation Worker : 

Alker Tire - Buckhannon, Upshur County, West Virginia

Appx E-2 Construction Worker_5-15-18 Page 1 of 2 5/16/2018



Risk-Based Remedies
RBR Consulting, Inc.

APPENDIX E
Table 2-A: Intake Factors for the Construction/Excavation Worker : 

Alker Tire - Buckhannon, Upshur County, West Virginia

Ingestion of Water
IRw Ingestion Rate - Water 0.05 L/day
EF Exposure Frequency 30 days/yr
ED Exposure Duration 1 year
CF Conversion Factor 0.001 mg/µg
BW Body Weight 70 kg
ATc Averaging Time (Cancer) 25550 days
ATn Averaging Time (Non-cancer) 365 days

Dermal Contact with Water
CF1 Conversion Factor 1 1.00E-03 mg/µg
ET Exposure Time 2 hours/day

CF2 Conversion Factor 2 0.001 L/cm3

SA Skin Surface Area Available 3300 cm2

EF Exposure Frequency 30 days/yr
ED Exposure Duration 1 year
BW Body Weight 70 kg
ATc Averaging Time (Cancer) 25550 days
ATn Averaging Time (Non-cancer) 365 days

Inhalation of Volatiles from Water
EF Exposure Frequency 30 days/yr
ED Exposure Duration 1 year
ET Exposure Time 2 hours/day
ATc Averaging Time (Cancer) 613200 hours
ATn Averaging Time (Non-cancer) 8760 hours
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 EPC Soil
EPC Air

Particulate VF
EPC Air 

VOC (Soil) EPC Water
EPC Air 

VOC (Water) Oral AF Dermal AF KP Frac Abs RfDo - C RfC - C RfDd - C CSFo IUR CSFd
Constituent (mg/kg) (mg/m3) (m3/kg) (mg/m3) (µg/L) (mg/m3) (unitless) (unitless) (cm/hr) (unitless) (mg/kg-day) (mg/m3) (mg/kg-day) (mg/kg-day)-1 (mg/m3)-1 (mg/kg-day)-1

Volatile Organics
1,2,4-Trimethylbenzene 264 2.00E-07 7.91E+03 3.33E-02 1 1 1.00E-02 6.00E-02 1.00E-02 NA NA NA
1,3,5-Trimethylbenzene 40.4 3.07E-08 6.61E+03 6.11E-03 1 1 1.00E-02 6.00E-02 1.00E-02 NA NA NA
Benzene 17.9 1.36E-08 3.54E+03 5.06E-03 294 1.95E-02 1 1.49E-02 1 4.00E-03 3.01E-02 4.00E-03 5.50E-02 7.80E-03 5.50E-02
Ethylbenzene 1533 8.77E-02 1 4.93E-02 1 1.00E-01 1.00E+00 1.00E-01 1.10E-02 2.50E-03 1.10E-02
Naphthalene 43.4 3.30E-08 4.63E+04 9.37E-04 310 1.45E-02 1 0.13 4.66E-02 1 2.00E-02 3.00E-03 2.00E-02 NA 3.40E-02 NA
Toluene 4274 2.62E-01 1 3.11E-02 1 8.00E-02 5.00E+00 8.00E-02 NA NA NA
Xylenes (total) 254 1.93E-07 5.74E+03 4.42E-02 8850 2.14E-03 1 5.00E-02 1 2.00E-01 1.00E-01 2.00E-01 NA NA NA

APPENDIX E
Table 2-B: Constituent-Specific Factors - Alker Tire - Buckhannon, Upshur County, West Virginia
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APPENDIX E
Table 2-C: Hazard Indices and Theoretical Excess Lifetime Cancer Risks

Incidental Ingestion of Soil - Construction/Excavation Worker 

Soil EPC Oral AF Intake (ADD) RfDo Hazard Intake (LADD) CSFo Potential
Constituent (mg/kg) (unitless) (mg/kg-d) (mg/kg-d) Quotient (mg/kg-d) (mg/kg-d)-1 Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 264 1 1.02E-04 1.00E-02 1.02E-02 1.46E-06 NA NA
1,3,5-Trimethylbenzene 40.4 1 1.56E-05 1.00E-02 1.56E-03 2.23E-07 NA NA
Benzene 17.9 1 6.94E-06 4.00E-03 1.73E-03 9.91E-08 5.50E-02 5.45E-09
Ethylbenzene 0.00 1 0.00E+00 1.00E-01 -- 0.00E+00 1.10E-02 --
Naphthalene 43.4 1 1.68E-05 2.00E-02 8.41E-04 2.40E-07 NA NA
Toluene 0.00 1 0.00E+00 8.00E-02 -- 0.00E+00 NA --
Xylenes (total) 254 1 9.83E-05 2.00E-01 4.92E-04 1.40E-06 NA NA

Total Hazard 
Index 0.015 Potential 

Cancer Risk 5.45E-09

Notes:
-- = Constituent is not a COC for this medium or exposure pathway.  
NA = Toxicity values are not available for this endpoint or exposure pathway.  
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APPENDIX E
Table 2-D: Hazard Indices and Theoretical Excess Lifetime Cancer Risks

Dermal Contact with Soil - Construction/Excavation Worker 

Soil EPC Dermal AF Intake (ADD) RfDd Hazard Intake (LADD) CSFd Potential
Constituent (mg/kg) (unitless) (mg/kg-d) (mg/kg-d) Quotient (mg/kg-d) (mg/kg-d)-1 Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 264 0 0.00E+00 1.00E-02 -- 0.00E+00 NA NA
1,3,5-Trimethylbenzene 40.4 0 0.00E+00 1.00E-02 -- 0.00E+00 NA NA
Benzene 17.9 0 0.00E+00 4.00E-03 -- 0.00E+00 5.50E-02 --
Ethylbenzene 0.00 0 0.00E+00 1.00E-01 -- 0.00E+00 1.10E-02 --
Naphthalene 43.4 0.13 6.56E-06 2.00E-02 3.28E-04 9.38E-08 NA NA
Toluene 0.00 0 0.00E+00 8.00E-02 -- 0.00E+00 NA --
Xylenes (total) 254 0 0.00E+00 2.00E-01 -- 0.00E+00 NA NA

Total Hazard 
Index 0.00033 Potential 

Cancer Risk 0.00E+00

Notes:
-- = Constituent is not a COC for this medium or exposure pathway.  
NA = Toxicity values are not available for this endpoint or exposure pathway.  
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APPENDIX E
Table 2-E: Hazard Indices and Theoretical Excess Lifetime Cancer Risks

Inhalation of Particulates - Construction/Excavation Worker 

EPC Air Part Intake (ADD) RfC Hazard Intake (LADD) IUR Potential
Constituent (mg/m3) (mg/kg-d) (mg/m3) Quotient (mg/kg-d) (mg/m3)-1 Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 2.00E-07 5.49E-09 6.00E-02 9.15E-08 7.84E-11 NA NA
1,3,5-Trimethylbenzene 3.07E-08 8.40E-10 6.00E-02 1.40E-08 1.20E-11 NA NA
Benzene 1.36E-08 3.73E-10 3.01E-02 1.24E-08 5.32E-12 7.80E-03 4.15E-14
Ethylbenzene 0.00E+00 0.00E+00 1.00E+00 -- 0.00E+00 2.50E-03 --
Naphthalene 3.30E-08 9.04E-10 3.00E-03 3.01E-07 1.29E-11 3.40E-02 4.39E-13
Toluene 0.00E+00 0.00E+00 5.00E+00 -- 0.00E+00 NA --
Xylenes (total) 1.93E-07 5.28E-09 1.00E-01 5.28E-08 7.55E-11 NA NA

Total Hazard 
Index 4.72E-07 Potential 

Cancer Risk 4.81E-13

Notes:
-- = Constituent is not a COC for this medium or exposure pathway.  
NA = Toxicity values are not available for this endpoint or exposure pathway.  
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APPENDIX E
Table 2-F: Hazard Indices and Theoretical Excess Lifetime Cancer Risks

Inhalation of Volatiles from Soil - Construction/Excavation Worker 

EPC Air VOC 
(Soil) Intake (ADD) RfC Hazard Intake (LADD) IUR Potential

Constituent (mg/m3) (mg/kg-d) (mg/m3) Quotient (mg/kg-d) (mg/m3)-1 Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 3.33E-02 9.13E-04 6.00E-02 1.52E-02 1.30E-05 NA NA
1,3,5-Trimethylbenzene 6.11E-03 1.67E-04 6.00E-02 2.79E-03 2.39E-06 NA NA
Benzene 5.06E-03 1.39E-04 3.01E-02 4.61E-03 1.98E-06 7.80E-03 1.55E-08
Ethylbenzene 0.00E+00 0.00E+00 1.00E+00 -- 0.00E+00 2.50E-03 --
Naphthalene 9.37E-04 2.57E-05 3.00E-03 8.56E-03 3.67E-07 3.40E-02 1.25E-08
Toluene 0.00E+00 0.00E+00 5.00E+00 -- 0.00E+00 NA --
Xylenes (total) 4.42E-02 1.21E-03 1.00E-01 1.21E-02 1.73E-05 NA NA

Total Hazard 
Index 0.043 Potential 

Cancer Risk 2.79E-08

Notes:
-- = Constituent is not a COC for this medium or exposure pathway.  
NA = Toxicity values are not available for this endpoint or exposure pathway.  
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APPENDIX E
Table 2-G: Hazard Indices and Theoretical Excess Lifetime Cancer Risks
Incidental Ingestion of Groundwater - Construction/Excavation Worker 

Water EPC Intake (ADD) RfDo Hazard Intake (LADD) CSFo Potential
Constituent (µg/L) (mg/kg-d) (mg/kg-d) Quotient (mg/kg-d) (mg/kg-d)-1 Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 0.00 0.00E+00 1.00E-02 -- 0.00E+00 NA --
1,3,5-Trimethylbenzene 0.00 0.00E+00 1.00E-02 -- 0.00E+00 NA --
Benzene 294 1.73E-05 4.00E-03 4.31E-03 2.46E-07 5.50E-02 1.36E-08
Ethylbenzene 1533 9.00E-05 1.00E-01 9.00E-04 1.29E-06 1.10E-02 1.41E-08
Naphthalene 310 1.82E-05 2.00E-02 9.10E-04 2.60E-07 NA NA
Toluene 4274 2.51E-04 8.00E-02 3.14E-03 3.58E-06 NA NA
Xylenes (total) 8850.0 5.20E-04 2.00E-01 2.60E-03 7.42E-06 NA NA

Total Hazard 
Index 0.012 Potential 

Cancer Risk 2.77E-08

Notes:
-- = Constituent is not a COC for this medium or exposure pathway.  
NA = Toxicity values are not available for this endpoint or exposure pathway.  
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APPENDIX E
Table 2-H: Hazard Indices and Theoretical Excess Lifetime Cancer Risks

Dermal Contact with Groundwater - Construction/Excavation Worker 

Water EPC KP Intake (ADD) RfDd Hazard Intake (LADD) CSFd Potential
Constituent (µg/L) (cm/hr) (mg/kg-d) (mg/kg-d) Quotient (mg/kg-d) (mg/kg-d)-1 Risk
Volatile Organics
1,2,4-Trimethylbenzene 0.00 0.000 0.00E+00 1.00E-02 -- 0.00E+00 NA --
1,3,5-Trimethylbenzene 0.00 0.000 0.00E+00 1.00E-02 -- 0.00E+00 NA --
Benzene 294 0.015 3.39E-05 4.00E-03 8.48E-03 4.85E-07 5.50E-02 2.67E-08
Ethylbenzene 1533 0.049 5.86E-04 1.00E-01 5.86E-03 8.37E-06 1.10E-02 9.20E-08
Naphthalene 310 0.047 1.12E-04 2.00E-02 5.60E-03 1.60E-06 NA NA
Toluene 4274 0.031 1.03E-03 8.00E-02 1.29E-02 1.47E-05 NA NA
Xylenes (total) 8850.0 0.050 3.43E-03 2.00E-01 1.71E-02 4.90E-05 NA NA

Total Hazard 
Index 0.05 Potential 

Cancer Risk 1.19E-07

Notes:
-- = Constituent is not a COC for this medium or exposure pathway.  
NA = Toxicity values are not available for this endpoint or exposure pathway.  
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APPENDIX E
Table 2-I: Hazard Indices and Theoretical Excess Lifetime Cancer Risks

Inhalation of Volatiles from Groundwater - Construction/Excavation Worker 

EPC Air VOC 
(Water) Intake (ADD) RfC Hazard Intake (LADD) IUR Potential

Constituent (mg/m3) (mg/kg-d) (mg/m3) Quotient (mg/kg-d) (mg/m3)-1 Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene 0.00E+00 0.00E+00 6.00E-02 -- 0.00E+00 NA --
1,3,5-Trimethylbenzene 0.00E+00 0.00E+00 6.00E-02 -- 0.00E+00 NA --
Benzene 1.95E-02 1.34E-04 3.01E-02 4.45E-03 1.91E-06 7.80E-03 1.49E-08
Ethylbenzene 8.77E-02 6.01E-04 1.00E+00 6.01E-04 8.58E-06 2.50E-03 2.15E-08
Naphthalene 1.45E-02 9.91E-05 3.00E-03 3.30E-02 1.42E-06 3.40E-02 4.81E-08
Toluene 2.62E-01 1.80E-03 5.00E+00 3.59E-04 2.56E-05 NA NA
Xylenes (total) 2.14E-03 1.47E-05 1.00E-01 1.47E-04 2.09E-07 NA NA

Total Hazard 
Index 0.039 Potential 

Cancer Risk 8.45E-08

Notes:
-- = Constituent is not a COC for this medium or exposure pathway.  
NA = Toxicity values are not available for this endpoint or exposure pathway.  
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APPENDIX E
Table 2-J: Summary of Hazard Indices for the Construction/Excavation Worker 

Alker Tire - Buckhannon, Upshur County, West Virginia

Incidental Dermal Inhalation of Incidental Dermal Inhalation of Total
Ingestion Contact Inhalation of Volatiles Ingestion of Contact with Volatiles Hazard

Constituent of Soil with Soil Particulates from Soil Water Water from Water Index
Volatile Organics
1,2,4-Trimethylbenzene 1.02E-02 -- 9.15E-08 1.52E-02 -- -- -- 0.025
1,3,5-Trimethylbenzene 1.56E-03 -- 1.40E-08 2.79E-03 -- -- -- 0.0044
Benzene 1.73E-03 -- 1.24E-08 4.61E-03 4.31E-03 8.48E-03 4.45E-03 0.024
Ethylbenzene -- -- -- -- 9.00E-04 5.86E-03 6.01E-04 0.0074
Naphthalene 8.41E-04 3.28E-04 3.01E-07 8.56E-03 9.10E-04 5.60E-03 3.30E-02 0.049
Toluene -- -- -- -- 3.14E-03 1.29E-02 3.59E-04 0.016
Xylenes (total) 4.92E-04 -- 5.28E-08 1.21E-02 2.60E-03 1.71E-02 1.47E-04 0.033
Pathway Summary 0.015 0.00033 4.72E-07 0.043 0.012 0.05 0.039 0.16

Total Developmental HI =  0.037
Total Hematologic System HI =  0.025

Total Hepatic System HI =  0.0074
Total Immune System HI =  0.024
Total Nervous System HI =  0.13

Total Respiratory System HI =  0.075
Total Urinary System HI =  0.024

Total Whole Body (weight) HI =  0.049
Notes:
-- = Constituent is not a COC for this medium or exposure pathway.  
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APPENDIX E
Table 2-K: Summary of Theoretical Excess Lifetime Cancer Risks for the Construction/Excavation Worker 

Alker Tire - Buckhannon, Upshur County, West Virginia

Incidental Dermal Inhalation of Incidental Dermal Inhalation of Theoretical
Ingestion Contact Inhalation of Volatiles Ingestion of Contact with Volatiles Excess Lifetime

Constituent of Soil with Soil Particulates from Soil Water Water from Water Cancer Risk
Volatile Organics
1,2,4-Trimethylbenzene NA NA NA NA -- -- -- NA
1,3,5-Trimethylbenzene NA NA NA NA -- -- -- NA
Benzene 5.45E-09 -- 4.15E-14 1.55E-08 1.36E-08 2.67E-08 1.49E-08 7.60E-08
Ethylbenzene -- -- -- -- 1.41E-08 9.20E-08 2.15E-08 1.28E-07
Naphthalene NA NA 4.39E-13 1.25E-08 NA NA 4.81E-08 6.06E-08
Toluene -- -- -- -- NA NA NA NA
Xylenes (total) NA NA NA NA NA NA NA NA
Pathway Summary 5.45E-09 NA 4.81E-13 2.79E-08 2.77E-08 1.19E-07 8.45E-08 2.64E-07

Notes:
-- = Constituent is not a COC for this medium or exposure pathway.  
NA = Toxicity values are not available for this endpoint or exposure pathway.  
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Inhalation of Volatiles
EF Exposure Frequency 250 days/yr
ED Exposure Duration 25 year
ET Exposure Time 8 hours/day
ATc Averaging Time (Cancer) 613200 hours
ATn Averaging Time (Non-cancer) 219000 hours

APPENDIX E
Table 3-A: Intake Factors for the Onsite Indoor Worker:
Alker Tire - Buckhannon, Upshur County, West Virginia
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APPENDIX E
Table 3-B: Hazard Indices and Theoretical Excess Lifetime Cancer Risks

Inhalation of Volatiles - Onsite Indoor Worker

EPC Air VOC EC RfC Hazard EC IUR Potential
Constituent (mg/m3) (mg/m3) (mg/m3) Quotient (mg/m3) (mg/m3)-1 Cancer Risk

Volatile Organics
1,2,4-Trimethylbenzene 6.32E-03 1.44E-03 6.00E-02 2.41E-02 5.15E-04 NA NA

1,3,5-Trimethylbenzene 2.42E-03 5.52E-04 6.00E-02 9.21E-03 1.97E-04 NA NA

Benzene 1.39E-04 3.17E-05 3.00E-02 1.06E-03 1.13E-05 7.80E-03 8.83E-08

Ethylbenzene 1.30E-02 2.98E-03 1.00E+00 2.98E-03 1.06E-03 2.50E-03 2.66E-06

Isopropylbenzene 4.77E-03 1.09E-03 4.00E-01 2.72E-03 3.89E-04 NA NA

Naphthalene 1.01E-03 2.31E-04 3.00E-03 7.71E-02 8.26E-05 3.40E-02 2.81E-06

n-Heptane 1.56E-01 3.57E-02 4.00E-01 8.92E-02 1.27E-02 NA NA

n-Hexane 3.16E-01 7.21E-02 7.00E-01 1.03E-01 2.57E-02 NA NA

Toluene 4.07E-02 9.30E-03 5.00E+00 1.86E-03 3.32E-03 NA NA
Xylenes (Total) 4.05E-02 9.24E-03 1.00E-01 9.24E-02 3.30E-03 NA NA

Total Hazard 
Index 0.40 Potential Cancer 

Risk 5.6E-06

Total Auditory HI =  0.089
Total Developmental HI =  0.036

Total Endocrine System HI =  0.0027
Total Hematologic System HI =  0.024

Total Hepatic System HI =  0.003
Total Immune System HI =  0.0011
Total Nervous System HI =  0.31

Total Respiratory System HI =  0.1
Total Urinary System HI =  0.0076

Total Whole Body (weight) HI =  0.077

Notes:
NA = Toxicity values are not available for this endpoint or exposure pathway.  

Alker Tire - Buckhannon, Upshur County, West Virginia
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Inhalation of Volatiles
EF Exposure Frequency 250 days/yr
ED Exposure Duration 25 year
ET Exposure Time 8 hours/day
ATc Averaging Time (Cancer) 613200 hours
ATn Averaging Time (Non-cancer) 219000 hours

APPENDIX E
Table 4-A: Intake Factors for the Offsite Indoor Worker:
Alker Tire - Buckhannon, Upshur County, West Virginia
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APPENDIX E
Table 4-B: Hazard Indices and Theoretical Excess Lifetime Cancer Risks

Inhalation of Volatiles - Offsite Indoor Worker

EPC Air VOC EC RfC Hazard EC IUR Potential
Constituent (mg/m3) (mg/m3) (mg/m3) Quotient (mg/m3) (mg/m3)-1 Cancer Risk

Volatile Organics
1,2,4-Trimethylbenzene 1.84E-03 4.20E-04 6.00E-02 6.99E-03 1.50E-04 NA NA

1,3,5-Trimethylbenzene 9.29E-04 2.12E-04 6.00E-02 3.54E-03 7.58E-05 NA NA

Benzene 8.15E-05 1.86E-05 3.00E-02 6.20E-04 6.65E-06 7.80E-03 5.19E-08

Ethylbenzene 8.39E-03 1.92E-03 1.00E+00 1.92E-03 6.84E-04 2.50E-03 1.71E-06

Isopropylbenzene 1.71E-04 3.90E-05 4.00E-01 9.76E-05 1.39E-05 NA NA

Naphthalene 9.46E-04 2.16E-04 3.00E-03 7.20E-02 7.72E-05 3.40E-02 2.62E-06

n-Heptane 2.20E-03 5.03E-04 4.00E-01 1.26E-03 1.80E-04 NA NA

n-Hexane 3.34E-01 7.62E-02 7.00E-01 1.09E-01 2.72E-02 NA NA

Toluene 4.04E-02 9.23E-03 5.00E+00 1.85E-03 3.30E-03 NA NA
Xylenes (Total) 2.78E-02 6.36E-03 1.00E-01 6.36E-02 2.27E-03 NA NA

Total Hazard 
Index 0.26 Potential Cancer 

Risk 4.4E-06

Total Auditory HI =  0.0013
Total Developmental HI =  0.012

Total Endocrine System HI =  0.000098
Total Hematologic System HI =  0.007

Total Hepatic System HI =  0.0019
Total Immune System HI =  0.00062
Total Nervous System HI =  0.26

Total Respiratory System HI =  0.079
Total Urinary System HI =  0.0039

Total Whole Body (weight) HI =  0.072

Notes:
NA = Toxicity values are not available for this endpoint or exposure pathway.  

Alker Tire - Buckhannon, Upshur County, West Virginia
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