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Record of Decision 
Part 1: Tbe Declarati()n 

DECLARATION FOR THE RECORD OF DECISION 

A. SITE NAME AND LOCATION 

Commerce Street Plume 
Coillillerce Street, Town of Williston 
'Chittenden County, Vermont 
VTD 098352545 

B. STATEMENT OF BASIS AND PURPOSE 

This decision document presents the selected remedial action for the Coiproerce Str~et Plume 
Superfunci Site (the "Site") in Williston, Vermont, which was chosen in accordance with the . 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), 
42 USC § 9601 ~.,as amended by the Superfund Amendments and Reauthorization Act of 
1986 (SARA), and, to the extent practicabl~, the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP), 40 CFR Part 300 et seq., as amended. The Director of the 
Office of Site Remediation and Restoration (OS.RR) has been delegated the.authority to approve 
this Record of Decision (ROD); 

This decision was based on the Administrative Record, which has been developed in accordance 
with Se.ction 113 (k)'ofCERCLA, and which is available for review at the Dorothy Alling 
Memorial Library, 21 Library L~e, Williston, and at the United States Environmental Protection 
Agency (EPA or the Agency) New England OSRR Records Center .in Boston, Massachusetts. 
The Administrative Record Jndex (Appendix F to the ROD) icieJ;ltifies e~ch of the items 

. comprising the Administrative Record upon which the Agency relied in making the selection of 
this remedial action. The State ofVetmont concurs With the selected remedy. 

C. ASSESSMENT OF THE SITE 

The response action selected in this ROD is necessary to protect the pul;>lic health or welfare or 
enVi.tonment from actual or threatened releases of hazardous substances into the environment. 

D. DESCRIPTION OF THE SELECTED REMEDY· 

This ROD sets forth the selected reme4y for the Commerce Street Plume Superfund Site, which 
includes soil, groundwater and vapor migration alternatives t9 address risk to hµman h~alth, The 
selected alternatives form a comprehensive approach that addresses all current and potential 
future risks caused by contamination in soil and groundwater at the Site. 
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Record of Decision 
Part 1: The Declaration 

The remedy selected in this ROD requires: 

• Excavation of approximately 630 cubic yards of contamiiiated soil in the area ofthe 
former-unlined lagoon at 96 Commerce Street (Lot 07:019:011000) and off-site · · 
disposal at a licensed facility, in compliance with all applicable Resource 
Conser'Vation and Recovery Act and Vermont hazardous waste regulations; 

• In sit1:1 treatment followed by monitored ~tural attenuation in those portions of the 
groundwater plume that are the most highly co11taminated and monitored natural 
attenuation throughout the rest of the groundwater plume; · 

• Institutional controls such as a municipal ordi,nance and/or deed restrictions to limit 
the withdrawal of contaminated groundwater and limit the exposure of persons 
working in soils saturated with contaminated groundwater, and state reclassification of 
the groundwater to Vermont Class N (non-potable) which prohibits the use of 
groundwater for drinking, until cleanup levels are met; 

• Institutional controls to require the continued operation of the sump ptiinp, passive gas 
venting and sump water discharge system already.installed in 830 South BroWI1ell 
Road (Lot 07:003:023000) and to allow access to EPA and the Vermont Department 
ofEnviroiunental Conservation (VT DEC) for inspection and maintenance, With the 

· installation of a sump water discharge treatment system (e.g., carbon filters in a shed. 
oil site); or additional vapor mitigation (e.g., active venting, vapor battier, etc) or other 
engineering controls to supplement or replace the existing vapor mitigation system at 
830 South Brownell Road, as determined necessary based on a risk analysis of 
additional data collected during pre-design; , 

• Additional vapor mitigation in other buildings in the vicinity of the plume, if EPA 
determines at a future tjn:ie th1:1.t Site/plume conditions and/or risk and toxicity 
parameters have changed, and EPA subsequendy determines through a vapor intrusion 
study based on multiple lines of evidence (e.g., groun4water, sub-slab soil gas and/or 
indoor air data) and a risk analysis that a vapor intrusion pathway into a building exists 
that is _a threat to human health. Vapor mitigation measures will include enhancen:ient 
of any existing sump pump system by adding passive venting (and sump discharge 
treatment if necessary), or o~er appropriate measures (e.g., active venting, vapor 
barrier or other engineering controls), to be selected in a future decision document, as 
appropriate. hlstitutional controls will require continued.operation of and access to 
any enhanced or new vapor mitigation system; 

• Long-temi groundwater monitoring at the boundaries (Site, institutional con,trol zone 
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Record. of Decision 
Part 1: The Declaration 

and Class IV, to the e~ent that they are differe11.t) to en.sure that the contaminant 
plume is not migrating; and 

• Reviews at least every five years to ensure that the remedy remains protective of 
human health and the environment.. 

There are no "principal threat" wastes at the Commerce Street Plume Site. The elevated 
concentrations oftrichloroethylene (> 50,000 ppb) in deep overburden groundwater are 
suggestive of the presence of a principal t;hreat waste; however no non-aqueous phase liquid was 
found at the Site. 

Conta.n::ifua:ted soil in the area of the former wastewater lagoon at 96 Commerce Street is 
considered a low-level threat Waste under a future residential use· scenario. The cumulative 
concentrations of arsenic, polycyclic aromatic hydrocarbons and chromium (assumed 
hexavalent) in soil exceed EPA's acceptable risk range. Excavation and off-site disposal to a 
licensed facility will address the low-level threat. 

Trichlotoethylene that has sorbed to the finer-grained sand and silt layers at depth in the sandy 
unit in the overb-urden aquifer is likely an ongoing source of dissolved-phase contamination. 
Concentrations of trichloroethylene, tetrachloroethylene, methylene chloride, vinyl chloride, cis-
1,2 dichloroethylene, 1,2 dichloroethane, arsenic, cobalt and chromium (hexavalent) in 
groundwater exceed EPA' s acceptable risk range. There is no current exposure to contaminated 
groundwater. However, there is the potential for groUildwater to be used for drinkiP.g water in 
the future; and pet the Vermont Groundwater Protection Rule, it is the policy of the State of 
Vermont to protectgtou:ndwater resources to maintain high-quality drinking water. In situ 
treatment of the more contaminated zones of groundwater, together with monitored natural 
attenuation until federal a,pd state clPnking wat~r standards and other risk-based levels are met, 
will address the low-level threat. 

E. STATUTORY DETERMINATIONS 

The selected remedy is protective ofhmnan health and the ~nvironment, complies with federal 
and state requirements that are applicable or relevant and appropriate to the remedial action, i_s 
cost-effective, and utilizes permanent solutions and alternative treatment (or resource recovery) 
technologies to the IJ1axit;J;lum exte11t practicable. 

This remedy also satisfies the Statutory preference for treatment as a principal element of the 
remedy (i.e., reduce the toxicity, mobility or volume of materials comprising principal threats 
through treatment). Because this remedy will result in hazardous substances remaining on site 
above levels that allow for unlimited use and unrestricted exposure (and groundwater and l~d 
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Record of Decision 
Part 1: The Declaration 

use restrictions are necessafy), a review will be conducted within five years after initiation of 
remedial action, and every five years after that, to ensure that the remedy continues to provide 
adequate protection of human health and the environment over time. 

F. ROD DATA CERTIFICATION CHECKLIST 

The followillg information is included in the Decision Summary section of this RbD. Additional . 
information can be found in the Administrative Record file for this Site. 

1. Chemicals of concern (COCs) and their respective concentrations (Section E, Table 0-1 ); 

2. Baseline risk represented by COCs (Section G, tables G-2 and G-3); 

3. Cleanup levels established for COCs and the basis for the levels (Table L-l); 

4. Current and future land and groundwater use assumptions used in the baseline risk 
assessment and ROD (Section F); 

5. Land and groundwater use that will be available at the Site as a result of the selected 
remedy (Section L ); 

6. Estimated capital, operation and maintenance, and total present worth costs; discount 
rate; and the number of years ovet which the remedy cost estimates are projected (Section 
L, Tables L"'.2 to L-4); and 

7. Decisive factor(s) that led to the selection of this remedy (Sections G and M). 

G. AUTHORIZING SIGNATURE 

This ROD documents the selected remedy for soil, groundwater and vapor intrusion at the 
Commerce Street Plu:me Superfund Site. This remedy wa,s selected by EPA with the· 
concurrence of the Vermont Department of Environmental Conservation (see Appendix A). 

Approval of the Record of Decisfori: 

By: 
aldan, Acting Director 

Office of te Remediation and Restoration 
. EPA Region 1 
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Record of Decision 
P3rt 2: The Decision Summary 

DECISION SUMMARY 

A. SITE NAME, LOCATION AND BRIEF DESCRIPTION 

The Commerce Street Plume Superfund Site (the ''Site") is located in the Town ofWilliston, 
Chittenden County, Vermont, approximately 5 miles southeast of the City of Burlington (Figure 
1 ). The Site includes the areal extent of groundwater contamination and suitable areas in very 
close proximity necessary for implementing the remedy. Jt includes~ former Wa.stewa,ter lagoon 
and a plume of primarily volatile organic compound (VOC) contamination that extends over 70 
acres in overburden groundwater. A map showmg the extent oftrichloroethylene (TCE), the 
contaminant of greatest concern, that exceeds federal and state drinking water standards, is 
atta,ched as Figure 2. The Site encompasses the former Alling Industrial Park on Commerce 
Street, portions of residential Kirby Lane, and portion$ of Soµth Brownell and Shunpike Roads 
which are mixed commercial and residential. A small unn~ed streat11 rup.s along the eastern 
side of the Site and flows into a tributary of Muddy Brook about a mile south of the Site. Pl.Jblic 
water and sewer is supplied to the area and there are no known current exposures to 
contaminated groundwater. However, there is the potential for it to be used for drinking 
water/household uses in the future; and per the Vermont Groundwater Protection Rule, it is the 
policy of the S~te of Vermont to protect groundwater resources to maintain high-quality 
drinking water. The Site wa5 listed on the National Priorities List (NPL) in April 2005. 

Light industrial and commercial development along Commerce Street in the Alling Industrial 
Park began in 1946 and continues to present day. The most likely source of the groundwater 
contamination given the nature, extent and distribution of contmninailts; processes typical to the 
electroplating industry; and known disposal practices is the former Mitec Systems Corporation 
(Mitec Systems) which leased property on Commerce Street between 1979 and 1986. During 
that time, Mitec Systems operated as an electroplater of microwave components and disposed of 
an undetermined quantity of wastewater into an unlined lagoon at the· rear of the property. 
Disposal of solvents to a sanitary le~ch field is also suspected. 

A mote complete description of the Site can be found in Section 1 of the Remedial Investigation 
(RI) Report, Volume 1 (Nobis, July 2015b). 

B. SITE IDSTORY AND ENFORCEMENT ACTIVITIES 

1. History of Site Activities 

Aerial photographs from 193 7 show the Site to be a vegetated area with a dirt road (later 
Colilmerce Street) surrounded by agricultural land. Development ofthe former Alling 
Industrial Park began in 1946 when Alling Enterprises began manufacturing cup hooks and 
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Record of Decision 
Part 2: The Decision Summary 

caster caps. Since the~ Commerce Street has been occupied by various light industrial and / 
commercial tenants. Previous studies identified three properties within the industrial park · 
as locations of former manufacturing and/or fabrication operations that could have 
contributed to groundwater contamination. 

~ 96 Commerce Street/Lot 07:019:011000. In 1960, George and Beatrice Alling 
developed and leased this parcel to the Sunshine Biscuit Company for use as a· 
warehouse and distribution center until 1972. In 1972, an unlined lagoon was 
excavated and used until 1977 by Qual Tech (1972-1974) and North American 
Alloys (1974-1977) for on,.site disposal of wastewater. Garm()nt International 
operated a ski boot warehouse and distribution center on the property from 1977 to 
1979. In 1979, Mitec Systems Corporation leased the property and for the next five 
years discharged an undetermined quantity of rinse waters and sludge waste 
containing chromium, cadmium, cya,nide, nickel and industrial solvents associated 
with electroplating operations through a pipe that had been installed from the 
building directly to the unlined lagoon. These wastes constitute characteristic 
hazardous wastes under the.Resource Conservation and Recovery Act (RCRA), 42 
U.S:C. Section 6901, which became effective in 1980. in addition, 8.Ithough the 
leach field was reportedly for sanitary use only, a voe plume that ~ppears to be 
emanating from it suggests that it was also used for the disposal of industrial 
degreasers. After a Mitec Systems employee expressed concern to the VT Agency 

· ofNatural Resources (VT ANR) in March 1982, the State found the company in 
violation of hazardous waste regulations for the disposal of cbromium contaminated 
wastes. Contaminated soil was removed from the lagoon in 1985 and 1989 by the 
landoWner, under the direction of VT ANR (Which now oversees VT DEC). 

' 
~ 87 Commerce Street/Lot 08:019:012000. Two underground storage tanks were 

removed from this lot in 1994 by the landowner revealing a previous release of 
BTEX (benzene, toluene, ethylbenzene and xylene) compounds. Groundwater 
Samples from shallow monitoring wells at the property contained elevated BTEX 
concentrations. 

~ 63 Commerce Street1/Lot 08:019:002000 ffotmer EMCO property). Manufacturing 
operations began on this parcel in 194 7. A disposal pit and two pipes protruding · 
from the western bank ofthe U.nnamed stream were found on the property. Only 
Shelburne Industries, a tenant that manufactured sporting goods from 1958 to 1961, 
is thought to have used chlorinated solvents at this locatio1.1. Between 1995 and 
1997, the landowner removed approximately 25 cubic yards of soil from the former 
disposal pit and another 30 cubic yards of sediment from the unruuned stream. 

1 This parcel is now listed as 21 - 67 Commerce Street by the Williston Tax Assessor's office. 
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Record of l>ecisio_. 
Part 2: The Decision Summary 

A more deWled description of the Site history can be found in Section 1 of the RI Report 
(Vol I). 

2.· History of Federal and State Investigations and Removal and Remedial Actions 

Numerous groundwater, surface water, sediment, ind~or ait and soil investigations have 
occurred. throughout the former Alling lildustrial Park (AIP) since the discovery in 1985 of 
chromium in groundwater downgradient of the former unlined lagoon. Significant 
investigations and actiottS takep. to date are summarized in the table below.· A more 
complete description of these and otb.er environmental studies can be found in Sections 1 
and 2 of the RI Report (Vol 1 ). 

Date Action 

1985 Private 
drinking 
water wells 
surveyed. 

1985 Contaminated 
soil removed 
from sides 
and bottom.of 
1.Jillip.ed 
lagoon 

1986 Groundwater 
monitoring 

1987 Preliminary 
Assessment 
ofMitec 
Systetns @Ild 
AIP 
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Legal 
Authority 

.CERCLA 

Who Results 
Undertook 

VT Dept of Public water 
Health and sewer 

brought into 
area 

Mi tee 
Systems 
Corporation 

VT Agency TCE, PCE, 
of Environ- chromium 
mental 

and cadmium 
Conserva- plumes 
tjon 

delineated 

EPA Additional 
groundwater 
studies 
recommended 

Rebtted 
Documents 

Report on 
Investigations of 
Contamination 
Emanating from· 
theAIP 

· Preliminary 
Assessment, · 
Mitec, Williston, 
Vt 
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1989 Residential 
indoor ait 
study 

1993 Site 
Investig~tion 
ofEMCO 

1999 Site 
to investigation 
2000 of AIP and 

adjacent 
residential 
areas 

2003 Site 
inspection at 
96 Comnierce 
Street 

Sept Site proposed 
2004 forNPL 

-

April Site listed on 
2005 theNPL 

July Public health 
2015 assessment 

(PHA) 
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VT DEC Mitigation 
implemented 
in one home 
on South 
Brownell 
Road 
- -, 

CERCLA EPA Wide-spread 
VOCplume 
not related to 
EMCO 

HSI Delineated 
Geo Trans full extent of 
on behalf of groundwater 
Mitec plume 
Systems for 
VT DEC 

CERCLA EPA Formed the 
basis for 
EPA's 
decision to 
propose Site 
forNPL 

CERCLA EPA 

CERCLA EPA 

-

Agency fot Residents 
Toxic exposed to 
Substances TCEin 
and Disease private wells 
Registry may have 

increased risk 
of harmful 
health effects 

Site Inspection, 
AIP, Williston, 
VT 

Site 
Investigation 
Report, AIP, 
Williston, VT 

' 

Expanded Site 
Inspection Firutl 
Summary Trip 
Report for Mitec, 
Williston, Vi , 

PHAfor 
Commerce Street 
Plume, 
Williston, VT 

--
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Record of Decision 
Part 2: The Decision Summary 

July Phased RI, -CERCLA EPA Proposed Proposed Plan, 
2015 including risk cleanup RI Report 

assessment, remedy (Volumes I & 
and feasibility selected II), Feasibility 
study Study 

3. History of CERCLA Enforcement Activities 

The Commerce Street Plume Supetfund Site is EPA fund lead. 

• In February 2010, EPA reached a settlement with Mitec Telecom, Inc. (now Mitec 
Technologies, lilc.) oh behalf of Mitec Systems Corporation in the amount of 
$120,000, based on its ability to pay at that time. The settlement provides a 
covenant not to sue with respect to EPA' s response costs through the remedial 
investigation. 

• On July 10, 2007, EPA recorded a lien pursuant to Section 107(1) ofCERCLA in 
the chain of title for the 96 Commerce Street property in the land evidence records 
located in the Town of Williston Clerk's Office. 

C.. COMMUNITYPARTICIPATION 

EPA has kept the community and other interested parties informed about the Site through 
informational meetings, fact sheets, press releases and a public hearing. Below is a brief 
chronology of public outre~ch efforts. -

• On September 23, 2004, EPA issu,ed a press release proposing the Commerce Street 
Plume Site to be included on the National Priorities List and opened a 60-day public 
comment period on the proposal. The Site was placed on the NPL on April 2?, 2005. 

• On September 21, 2005, EPA, along with representatives from the Agency for Toxic 
Substances and Disease Registry (ATSDR) and VT Department of Environmental· 
Conservation (DEC), held a public informational meeting in Williston Town Hall. 

• - On, January 11, 2006, El> A and VT DEC held a public informational meeting at Williston 
Town Hall. 

• In March 2008, EPA prepared a briefing docupient on the Site for the Williston Planning 
Coinmission. 
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• In May 2010, EPA issued a Community Update on the status of the remedial 
investigation and upcoming field work, ~d held two (evening and mon:lli_ig) avaih1bility 
sessions /or the public in the training room at the Williston Police Department. 

• In September 2012, EPA mailed individual reswts of the first of two rounds of indoor air 
sampling to residents who participated in EPA's vapor in1:n.Jsion study. -

• In January 2013, EPA mailed results of the first of two rounds of indoor air sampling to 
the owner of the two COilllllerci~ properties i_p.cluded in EPA's vapor iritrusion stud:y. 

• In September 2013, EPA mailed the results ofthe 1second of two rounds of indoor air 
sampling and final conclusions to all participants in EPA's vapor intrusion study. 

• On July 29, 2015, EPA mailed a letter to approximately 70 parties that own property on 
or near the Site, providing a copy of the Proposed Plan, and notice of EPA' s 
informational meeting and public hearing about the Proposed Plan on August 12, 2015 at 
Williston Town Hall. Similar notice was sent to Mitec Technologies, Inc. 

• On July 30, 2015, EPA published notice of the Proposed Plan in the Williston Observer 
and announced dates of the comment period and public hearing to accept oral comments. 

• On August 6, 2015, EPA made the Proposed Plan and supporting Administrative Record 
available at the Alling Memorial Library in Williston and EPA Records Center in Boston. 

• From August 6 to September 4, 2015, EPA held a 30-day comment period to accept 
public COI_Illllent on EPA's preferred alternative for remedial action as well as alternative 
plans under consideration, as presented in the Proposed Plan and Feasibility Study. No 
comments were received. -

• On August 8, 2015, EPA mailed postcards annoo.ncing the public meeting and public 
hearing on the Proposed Plan to over 400 parties. 

• On August 12, 2015, EPA held an informational meeting at the Williston Town Hall to 
present the Agency's Proposed Plan. At this meeting, attended by about20 members of 
the public, representatives from EPA and VT DEC presented information about the 
Proposed Plan and answered questions from attendees. 

• On August 12, 2015, EPA held a public bearing itnmediately following the 
aforementioned informational meeting at the Williston Town Hall to accept oral 
comments on the Proposed Plan. No comttle~ts were offered by the public in attendance. 
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Record of Decision 
Part 2: The Decision Summary 

D. SCOPE AND ROLE OF OPERABLE UNIT OR RESPONSE ACTION 

The selected remedy was developed by combining components of different source control and 
management of migration alternatives to obtain a comprehensive approach for Site remediation. 
In sturuilary, the final remedy for the Commerce Street Plume Site will include: 

• Excavation of approximately 630 cubic yards of contaminated soU in the area of the 
former unlined lagoon at 96 Commerce Street (Lot 07:019:011000) and off-site 
disposal at a licensed facility, in compliance With all applicable RCRA and Vermont 
hazardous waste regulations; 

• In situ treatment followed by monitored natural attenuation (MNA) in those portions 
of the groundwater plume that ate the most highly contaminated (i.e., concentrations 
thousands of times higher than federal and state drinking water standards), and 
monitored natural attenuation throughout the rest of the groundwater phi.me; 

• Institutional controls (ICs) such as a mWiicipal ordinance and/or deed restrictions to 
limit the withdrawal of contaminated groundwater and limit the exposure of persons 
working in soils saturated with contaminated groundwater, and state reclassification of 
the grmmdwater to Vermont Class IV (non-potable) which prohibits the use of 
groundwater for drinking, .until cleanup levels are met; 

• Institutional controls to require the continued operation of the sump pump, passive gas 
venting and sump water discharge system already installed in 830 South Brownell · 
Road, and to allow access to EPA and VT DEC for inspection mid maintenance, with 
the installation ofa sump water discharge treatment system (e.g., carbon filters in a 
shed on site); or additional vapor mitigation (e.g., active venting, vapor barrier, etc.) or 
other engineering controls to supplement or replace the existing vapor mitigation 
system at 830 South Brownell Road, as determined necessary based on a risk analysis 
of additional data collected during pre-design; 

• Additional vapor mitigation in other buildings in the vicinity of the plume, if EPA 
determines at a future time that Site/plume conditions and/or risk and toxicity . 
parameters have changed, and EPA subsequently determines through a vapor intrusion 
study based on multiple lines of evidence (e.g., groundwater, sub-slab soil gas and/or 
indoor air data) and a risk analysis that a vapor intrusion pathway into a building exists 
that is a threat to human health. Vapor mitigation measures will include enhancement 
of any existing sump pump system by adding passive venting (and sump discharge 
treatment if necessary), or other appropriate measures (e.g., active venting, vapor 
barrier or other engineering controls), to be selected in a future decision document, as 
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. . 

appropriate. Institutional cont:rols will require continued operation of and access to 
any enhanced or newvapor mitigation system; 

• Long-term groundwater monitoring at the boundaries (Site, IC zone and Class N, to 
the extent that they are different) to ensure that the contaminant plume is not 
migrating; and 

• Reviews at least every five years to ensure that the. remedy rem.aiil.s protective of 
human he~th and the environment. 

Principal threat w~tes are those source materials considered to be highly tox_ic or highly mobile 
which generally cannot be contained in a reliable manner or would present a sigl)ificant risk to 
human health or the environment should exposure occur. Wastes generally considered to be 
principal threats are liquid, mobile and/or highly-toxic source material. 

There are no principal threat wastes at the Commerce Street Plu,me Site. The elevated 
concentrations oftrichloroethylene (> 50,000 ppb) in deep overburden groundwater are 
suggestive of the presence of a principal threat waste, however no non-aqueous phase liquid 
(NAPL) was found at the Site. 

LO'W-level threat Wastes are those source materials that generally can be reliably conUrined and 
that would present only a·low risk in the event of exposure. Wastes generally considered to be 
low-level threat wa$1:es ip.clude non-mobile contaminated source material of low-to-moderate 
toxicity, surface soils containing chemic~s of concern that are relatively immobile in air or 
groundwater, low leachability contaminants dr low toxicity source material. 

Contai_ninated soil in the area of the former wastewater lagoon at 96 Coiiimel'.ce Street is a low­
level threat waste under a future residential use scenario. The cumulative concentrations of 
arsenic, polycyclic aromatic hydrocarbons and chromiUI11 (assumed hexavalent) in soil exceed 
EPA's acceptable risk range. Excavation and off-site disposal to a licens~d facility will address 
the low-1evel threat. 

Trichloroethylene (TCE) that has sorbed to the finer~grained sand and silt layers at depth in the 
sandy unit in the overburden aquifer is likely an ongoing source of dissolved-phase 
contamination. Concentrations ofTCE, tetrachloroethylene (PCE), methylene chloride, vinyl 
chloride, cis .. 1,2 dichloroethylene (cis-1,2-DCE), 1,2 dichloroethane, arsenic, cobalt, and 
chromium (hexavalent) in groundwater exceed EPA's acceptable risk range. There.is no current 
exposure to contaminated groundwater. However, there is the potential for it to be used for 
drinking water in the future; and per the Vermont Groundwater Protection Rule, it is the policy 
of the Sta,te of Vermont to protect groundwater resources to maintain high-quality drinking 
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water. In situ treatment of the 111ore c011tamit:J.a,ted zones of grounclwa,te:r and MN.A until federa,1 
and state drinking water standards are met will address the low-level threat. 

E. · SITE CHARACTERISTICS · 

EPA condtJcted a reinedial investigation of the Site.in sever~ pha_ses over fou.r yea.rs. Between . 
2010 and 2012, activities included grolJD,dwater a11d soil sampling, geophysical SUl'Veys, anci field 
tests to determine the presence ofNAPL, Surface water, sediment and aquatic invertebrates 
were collected from the unnamed stream. Between 2012 and 2013, a vapor intrusion study of 
five residential and two commercial properties considered representative of Site conditions was ,. 
completed; a sixth residential property was investigated in 2014. In 2013, additional soil 
sampling was conducted to determine what fraction, if any, of the chromium previously detected 
in soil was the more toxic hexav~ent foroi. In 2014, an investigation of suinp water and SUIJlp 
discharges ,to surficial soil was conducted along South ]3roW11ell Road, where the plume of 
groundwater contamination is the shallowest. 

Section 1 of the Feasibility·Study (FS) (Nobis, July 2015a) contains an overview of the remedial 
investigation activities conducted at the Commerce Street Plume Site. For a more detailed 
discussion oftield activities and results, see Section 2 of the RI Report (Vol I). The signitlcant 
findings of these reme~ial investigation activities are summarized below. 

1. Physical Setting 

Surface Features , 

The Site is generally flat and slopes up slightly to the north and east. It contains a large 
. number of separate parcels, both residential and commercial. Williston Road (Vermont 
Route 2) and South Brownell Road are major commercial arteri~s for the Town of 
Williston, while Kirby Lane and Commerce Street are both dead-end roads used only for. 
local traffic (Figure 3). The Site is located in the Lake Champlain drainage basin and 
Winooski sub-basin in the northwest portion of Vermont. The sub-basin drainage a:rea is 
estimated to be 1,044 square miles. 

Surface water at the Site consists of the unnamed stream that runs behind the buildings on 
the eastern side of Commerce Street, which flows in a southerly direction into Tributary #4 · 
to Muddy Brook. The stream has been referred to as an intermittent stream, however, it has 
been observed to flow continuously throughout the year, even in periods of relatively low 
surface water discharge in the area. A small wetland is associated with the confluence of 
the unnamed strealil and Tributary #4 at the southern end of Commerce Street. Tributary · 
#4 joins the Muddy Brook one mile south of the Site, near Interstate 89. 
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All surface waters in Vertnoht are State-designated areas for protection and maintenance of 
aquatic life under the Clean WaterAct. In 2004, the tmnamed stream and associa,ted 
wetlands were assessed for and found to be unlikely potential habitat for the two Vermont­
listed threatened species, the eastern sand darter and. eastern pearl shell m\lssel, a 
conclusion confirmed again in 2014 by State of Vermont personnel (VT DEC", 2014). No 
other rare, threatened or endangered species ha,ve been identified. Downstream of the Site, 
Muddy Brook flows into the Winooski River, which is a known fishery. 

On the westei:n edge of the Site near the intersection of Shunpike and South Brownell 
Roads is an "unm.a,pped intermittent stream/' a topographic depression With culverts in 
some areas that conveys Intermittent groundwater discharge. 

The Vermont Division for Historic Preservation completed a desk review of the area of 
potential effect (APE) from the remedial action, which included analysis using the 
Env!ronmental Predictive Model for Locating Prehistoric Archaeological Sites. Although 
the APE is characterized by mixed residential, industrial and commercial development, 
there are areas within the APE, particularly in undjstµrbed soils between Commerce Street 
and Kirby Lane, which appear to have high probability of containing significant pre-contact 
. archaeological sites. 

Site Geology 

Bedrock in the area is mapped as the Beckman Forma,tion, which is part of the Hinesburg 
Synclinoti\lIIl structure. the Beckman Formation is Lower Ordovician. in age and consists 
of white marble and massive gray limestone and dolomite. Bedrock was encountered in 
previous investigations of the Site at 99 feet below ground surface (bgs)·and 115 feet bgs. 

The unconsolidated material in the overburden consists of three units: sand, clay and 
glacial till. Previously published interpretations ofthe local geology describe deltaic 
deposits overlying sub-aqueous fans which in turn overlie lacustrine silts and clays, all of 
which were deposited during the retreat of the last coptinental gla.ciers less than 12,000 
years ago. 

• A fairly thick sand unit extends to approximately 40 feet bgs across the Site. Grain 
size generally gets finer at depth, with medium to coarse sand noted in the more 
shallow intervals (less than 20 feet bgs) and fine sand interbedded with silty layers 
predominating below this depth. "Running;' or "heaving" sands were common 
from approximately 30 to 40 feet bgs indicating that the material is composed of 
relatively fine and unifortn grains that.could readily flow under hydrostatic 
pressure. 
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• Beneath the sandyro.~tetial is a ten. to 30-foot thick layer of clay that appears to .be 
continuous across the Site, which presumably acts as a barrier to the downward 
movement of contaminated groundwater. The contact between the sand unit and 
the clay is a sand/silt mixture consisting of thin, interbedded clay and silt layers and 
le~es. Local depressions in the clay layer identified during· geophysical Sur\i'eys 
were thoµgbt to be likely places for dense non-aqueous phase liquid (DNAPL) to 
accu,mulate however none was observed. 

• Beneath the clay layer, a dense glacial till was encountered at approximately 60 to 
100 f~t bgs across the Site. This unit is expected to impede groundwater flow 
between the overburden and bedrock. 

Site Hydrogeologv 

Depth to the water table is on average. 5 feet bgs across the Site, but seasonally the water 
table can be much higher. Groundwater flow in the overburden aquifer is generally 
northeast to southwest with some amount of radial flow in the central portion of the Site 
(Figure 2). Locally, groundwater tlow has a southea.sterly co1Dponent towards the 
unnamed stream. There is also a westerly component towards Kirby Lane, which may be 
influenced by the operation of sump pumps in several residences along South Brownell 
Road. Low horiZontal flow rates - on the order of 60 feet per year - reflect the relatively 
flat topography and relatively uniform stratigraphy .. 

A preferential flow path was likely created in 1985 and 1986 when the sewer and water 
lines were extended down Commerce Street. The sewer line trenches were dug on the west 
side of Comlilerce Street to a minimum depth of 10 feet bgs and water line trenches on the 
east side of Commerce Street were to a minimum depth of 8 feet bgs~ The excavation of 
the tl:'enches and any b~kfi11 would create isolated areas of higher permeability along the 
center ofCommerce Street. 

Vertical groundwater gradients are generally fairly low and indicate that groundwater (and 
by extension contamination) has a relatively low potential to move downward or upward. 
This suggests that gravity and the denser-than-water properties of the contaminants at the 
Site were the primary initial drivers for carrying contamination to the deeper portions of the 
overburden aquifer where it has come to be located. 

Groundwater Classification and Use 

Per Vermont statute (Title 10: Conservation and Development, Chapter 48: Groundwater 
Protection 10 V.S.A §1390), "it is the policy of the state that the state shall protect its 
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groundwater resources to maintain high-quzjity drinking water." Under 10 V.S.A. §1394, 
all groundwater in the State of Vermont is classified as Class III, which is "suitable as a 
source of water for individual domestic water supply, Irrigation, agricultural use and 
general mdustrial and commercial u:se," un1ess otherwise reclassified by the Secretary of 
VT ANR. In determining appropriate classification of groundwater, the Secretary of VT 
· ANR considers, among other things, the consequences of potential contamination. Class 
IV groundwater is designated "not suitable as a_ source of potable water, but suitable for 
some agricultural, industrial and commercial use.'' Pursuant to VT DEC's Environmental. 
Protection Rule Chapter 12, drinking water must meet designated Primary Groundwater 
Quality Enforcement Standards. As part of the remedy selected in this ROD, contaminated 
groundwater at the Site will be reclassified to Class IV (non-potable), with the goal of 
meeting Class III (potable) standards at the Class IV boundary and to return groundwater 
quality within the Class IV area back to Class Ill. 

2. Conceptual Site Model 

The sources of contamination, release mechanisms, and exposure pathways to receptors for 
the soil, wetland soil, groundwater, surface water, sediment and air, as well as other site­
specific factors, are considered while developing a Conceptual Site Mod(!l (CSM). The 
CSM is a three-dimensional "picture" of site conditions that identifies contaminant sources, 
release mechanisms, exposure pathways, migration routes, and potential human and 
ecological receptors. It documents current and potential future site conditioil.S and shows 
what is known about human and enviroru11enta1 exposure through.contaminant release and 
migration to potential receptors. The risk assessment and response action for all 
environmental media for the Site are based on this CSM. 

The CSM swrun~es the release mechanisms governing fate and transport of 
contaminants from industrial sources that have been transported to soil and groundwater, 
and secondarily to indoor ait in one home, at the Site. The pathways for contaminant 
transport from the point of release are summarized below. A more complete discussion can 
be found in Section 5 of the RI Report (Vol 1 ). 

The most likely source of the contamination at the Site given the nature, extent and 
distribution of contaminants, processes typical to the electroplatirig industry, and known 
disposal pra,ctjces, is the former Mitec Systems which leased property on Cortlinerce Street 
between 1979 and 1986. During thll.t time, Mitec Systems operated as an electroplater of 
microwave components and disposed of an undet~rmined quantity of wastewater into an 
unlined lagoon at the rear of the property. Because the former lagooQ. on the 96 Commerce 
Street property was not lined, chemicals (VOCs, metals) in the wastewater and sludge that 
were disposed of in the lagoon migrated in:to the surrounding soil and groundwater. 
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Based on the distribution of contaminants in groundwater, the geometry of the ph:une, i:,md 
the characteristics of the overburden aquifer, it is believed that solvents containing TCE 
were also disposed of in the sanitary leach field during Mitec System's tertancy at 96 
Commerce Street, Tue groundwater concentrations (TCE :> 50,000 ppb) in the "hotspot" 
along Commerce Street are indicative of the presence of DNAPL; however, no DNAPL hliS 
been found at the Site. It is likely that the solvents, once disposed of in the leach field, 
migrated vertically fairly quickly through the coarse sand in the overburden aquifer, until it 
.encountered the finer-grained material in the silty layers at the bottom·ofthe sand unit and 
where it was also likely·influenced by the confining clay layer below the sand. DNAPL 
migrated vertically and laterally at depth and as it was dissolved by groundwater, the 
dissolved-phase TCE diffused into finer-grained materials and sorl;>ed to the aquifer where 
it continues to act as an ongoing source of TCE to the dissolved.,phase plume. 

The plume of dissolved-phase contamination also extends to the west of the former Mitec 
Systems facility, following the flow of groundwater which locally has both southwesterly 
and southeasterly components. Here, groundwater contamination is more shallow and may 
be influenced by both the operation of sump pumps in homes along South Brownell Road 
and the topographic depression with c\Jlverts in some areas that conveys intermittent 
groundwater discharge. Shallow groundwater contamim1.tion also discharges to the 
unnamed stream at the southeastern comer of the Site. 

The clay and dense glacial till layers that together extend up to 60 to 100 feet bgs appear to 
be acting as barriers to migration from the overburden aquifer into bedrock. . · 

The vapor intniSion pathway was determined to be complete in one residential building at 
the Site, along South Brownell Road where the plume is shallower. Here, vapors 
emanating from conUµpipated groundwater in the basement sump (or from groundwater 

· that would otherwise flood the basement but for the sUJDp) did have i:,m impact on indoor air 
qualify. This residence is located on a low-lying parcel adjacent to the drainage ditch with 
intermittent flow and the homeowner reports having to run a sump pump continuously to 
keep water out of the basement. Given that the water table is only on average 5 feet bgs, 
there is the potential for more instat)ces in the future of vapors emanating from 
contaminated groundwater in the sumps of other buildings, and fro:r:n contaminated 
groundwater that floods basements of other buildings, should the plume migrate and/or 
climatic conditions change. 

3. Nafil:re and Extent of Contamination 

As stated in the introduction to Section E, the remedial investigation was conducted in 
phases over the course of several years. A summary of the distribution of contaminants by 
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eliviroillllentalmedium is provided below. A complete discussion of the sampling results 
may be found in the RI Report (Vol 1 ). 

Overview of Chemical Compounds Detected 

• Volatile Organic Compounds were found in groundwater across the Site, the most 
prevalent being TCE which was found at concentrations as much as 10,000 times 
higher than federal and state drinking water standards. TCE daughter products cis-
1,2-DCE and vinyl chloride are also present. 

• Semi-volatile Organic Compounds were detected in one soil sample in the area of 
the former wastewater lagoon at 96 Commerce Street, such as chrysene, 
fluoranthene, pyrene and other polycyclic aromatic hydrocarbons (P Afls). 

• Metals of interest that were found in soil and groundwater include arsenic, 
chromium, cobalt and iron. Hexavalent chromium (the more to:icic forn:~.) w~ 
detected in one soil sample; to be conservative, all chromium is assumed to be 
hexavalent. 

. . ' 
Soil samples were taken from across the Site, with a higher density of sampling locations in 
the area of the former lagoon and the residential areas near South Browneli and Shunpike 
Roads where groundwater contamination is the shallowest (Figure 4A). Samples were 
taken from surficial soil (0- 1 foot) and at depth in increments to the top of the clay layer 
at 35 to 40 feet bgs. 

TCE was the only Site-:related VOC detected in soil (minor con,c~nµ-atiop.s of acetone are 
attributed to laboratory processes). TCE was found at all soil boring locations in the area of 
the former lagoon and along the length of Commerce Street, but only at depths of 17 feet 
bgs or deeper and at concentrations ranging from 1 µg/kg (SB-03) to 12,500 µg/kg (SB-
02). TCE w~ also detected in two of six locations (SB-12-01 and SB-12-02) in the 
residential area at South Brownell and Shunpike Roads, but at depths of 10 feet bgs or 
deeper and at concentrations ranging from 93 µg/kg to 2, 100 µg/kg. 

Surficial soil samples were collected from properties· along South Brownell Road where 
residents report discharging sump water to the ground surface (Figure 5). TCE was 
detected in only one of 17 surficial soil samples (910 µg/kg at SB-14-04) atthe location · 
where water was actively being discharged from the sump in the basement at 830 South 
Brownell Road. 
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Field tests (the "Oil-Red.,.O" shake test) were perfoimed on soil borings where DNAPL was 
most likely to be found in the subsurface. No evidence of DNAPL was found. 

Seve_n SVOes, including four P Alis, were detected at in only one soil sample (one foot bgs 
at SB .. 12-05), in the area of the former unlined wastewater lagoon. Neither dioxin nor 
fura:ns were detected in soil anywhere on site. 

Sixteen metals were detected in soils across the Site, the majority at low concentrations 
indicative of background conditions or anthropogenic activities unrelated to Mitec Systems. 
Of th.e heavy metals expected to be associated with electroplating processes, only total 
chromium (Figure 48) was detected at elevated levels on the 96 Commerce Street parcel. 
All samples taken from that location contained total chrontlu.m, however one of five 
samples contained the more toxic hexavalent chromium (0.85 mg/kg at SB-13-02). Total 

· chromium was also detected in soil samples taken in the residential areas on the western 
side of the Site, but at low levels and no hexavalent chromium was detected. 

Arsenic was found in soils at all dept:hs across the entire Site but at concentrations that 
were below 10 mg/kg, which i_s the concepJration th,e State of VeJJllO~t a.ssu.mes is 
representative of background conditions. 

Surface Water 

Surface water samples, co-located with sediment samples, were collected from five 
locations in the unnamed stream at the e~ side of the Site, inch1<;ling one upstream 

. reference location north of Williston RoadNT Route 2 (Figure 6). A second. surface water 
sample (PW-02) Was takeri at the northern end of the Site, adjacent to the former EMeO 
parcel. two were taken from the area where shallow groundwater discharges to the . 
unnamed stream (PW-11 and PW-17); the fifth one was taken at the southernmost, 
downgradient edge of the groundwater plume (PW-20). S'urface water samples were 
analyzed for voes and anions. TeE, cis-1,2-DeE and vinyl chloride Were detected as 
were ~hlorjde, nitrate and sulfate. 

No VOes were detected in the up~tream reference location or PW-02. The highest 
concentrations ofTeE and cis-1,2-DeE were detected in PW-11 (15 µg/L and 39 µg/L, 
respectively) and PW-17 (6 µg/L and9.2 µg/L, respectively) which declined at the PW-20 
location (2:6 µg/L and 3.8 µg/L, respectively). Vinyl chloride was detected only at PW-11 
(3.4 µg!L). . 
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Sediment. 

Sediment samples were collected from the same locations as the surface water samples 
described above. Samples were analyzed for voes, SVQes, metals including mercury, and 
total organic carbon. · 

No voes were detected in sediment samples. SVOes were detected in only the upstream 
reference location, and PW-20, the most downstream sample. Metals were detected in all 

· sediment samples collected from the stream. The highest. concentrations were detected 
almost exclusively in the off-site reference location. Only arsenic and copper 
concentrations were higher in other samples. Of the on-site sample locations, PW-17 was 
the location with the highest metals concentrations, however, none exceeded EPA or VT 
benchmarks for sediment m freshwater. 

Groundwater 

Data from 109 locations (monitoring wells, vertical profiles, Waterloo profiles) were used 
to delineate the nature and extent of groundwater contamination at the Site. The 
groundwater st1.1dies cond-µcted for the _remedial investigation show a distribution of 
contamination consistent with those conducted prior to its inclusion on the· Superfu,nd NPL. 

To assist with plume delineation, the overburden has been divided into shallow (less than 
20 feet bgs), intermediate (between 20 and 30 feet bgs), and deep (more than 30 feet bgs) 
intervals. One well (BR-1) is screened in the glacial tilL As earlier investigations did not 
detect contamination in bedrock, no wells were drilled into bedrock as p~ of this remedial 
investigation to prevent the potential for downward migration of the plume. For a 
comprehensive description of the nature and extent of groundwater contamination 
including a discussion of the fate and tra.t:1$port of the contaminants in the overburden 
groundwater, refer to Sections 4 and 5 of Volume 1 ·ofthe RI Report. 

~ Volatile Organic Compounds (VOCs) 

VOes, in particular TeE, are the contaminants pf greatest concern in the groundwater in 
terms of areal extent and concentrations. Shallow overburden teE contamination is 
primarily located in two distiilct areas or "hotspots": near the intersection of South 
Brownell and Shunpike Roads along the western side of the Site (TeE ~ 380 µg/L) and 
along Commerce Street (TeE ~ 6,100 µg/L) (Figure 7A). Pore water results indicate that 
the unnamed stream is intercepting the shallow TeE plume in the eastern portion of the 
Site {FigUI'e 8) and TeE is undergomg degradation as shown by the presence of da-µghter 
products cis-1,2-DCE and vinyl chloride. Lower concentrations of PeE were detected in 
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fewer than 15% of the samples collected with the highest concentration (28 µg/L) reported 
in a well at the intersection of South Brownell and Shunpike Roads. 

Contamination increases at depth. li1 the intermediate overburden (Figure 7B), the plume is 
more aerially extensive; however traces of the two distinct areas mapped in the shallow 
overburden remain. The highest TCE concentrations are along Commerce Street ( 41,900 
µg/L and 34,000 µg/L) next to the Uilll8IIled stream. PCE was detected in the western area 
(:s; 83 µg/L ), however none of the samples on the east~rn side of the plume show the PCE 
historically detected there. 

The Pi.ghest concentrations of contamination at the Site are in the deep overburden in the 
eil$tern portion of plume along Commerce Street where TCE concentrations were in the. 
55,000 µg/L to 61,000 µg/L range (Figure 7C). 

The TCE plume that exceeds federal and state drinking water stmidards is over 70 acres and · 
is shown in cross-section on Figures 3-1 and 4-6 to 4-10 of the RI Report (Voll). The 
PCE plume that exceeds federal artd state drinking water standards is approximately two 
acres. 

~ Semi-.volatile OrganiC Compounds (SVOCs) 

In 22 samples collected during 2008, 15 SVOCs were detected;, bis(2-ethylhexyl)phthalate, 
found in 20 samples, was detected most often. Concentrations ranged from 0.28 µg/L to 4 
µg/L. Naphthalene was detected in five of 22 samples with concentrations ranging from 0.3 
µg/L to 23 µg/L. The remaining 13 SVOCs were detected in fewer than three samples. In 
May 2010, fewer SVOCs (9) were detected; however, they were detected more frequently. 
Acetophenone, benzaldehyde and bis(2-ethylhexyl)phthalate (0.27 µg/L to 12 µg/L) were 
detected in all 29 samples. Caprolactam, not found in 2008, was detected in 15 of29 
s~ples. Five months later, four of the SVOCs previously found at the Site were detected, 

· with only one occurrence each in the 45 samples collected. 

SVOCs, bis(2-ethylhexyl)phthalate in particular, are found most consistently in the glacial 
till well (BR-1) and in other wells located in the area of the cul-de-sac on Kitby Lane, but 
ate also found· scattered across the Site. 

~ Metals 

Groundwater samples were analyzed for both filtered (i.e., dissolved) and unfiltered (i.e., 
total) metals. The metals of interest, due to their elevated concentratio11s, freq11~ncy of 
detections and/or association with electroplating rinse water and sludge are arsenic, barium, 
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cadmium, lead, .chromium and manganese. · 

Arsenic concentrations increased in terms of concentrations and frequency of detections 
over the course of the remedial investigation. In 2008, arsenic was detected in eight of 22 
samples with a maximum concentration of 10.2 µg/L which was detected e8St of the 
unnamed stream. In 2010, arsenic was detected in 40 of74 samples at concentrations 
~ 23.7 µgit and in 2012, all 18 samples at concentrations~ 27.2 µg/L. In general, arsenic 
is most frequently detected at the southern enc:l of the Site, in intermediate and deep 
overburden wells. 

Cadmium was detected in about 20 percent of the samples collected. It was most 
frequently detected in May 2010 when it was fou:nd in 16 of 29 samples with a maximum 
concentration of 45.8 µg/L. Five months later, it was detected in two of 45 sali:lples at 
concentrations of 13.6 and 45.5 µg/L. In 2012, it was found in two ofl8 samples at 
concentrations of0.46 and 0.81 µg/L. Two monitoring wells loc~tions where c~dmium 
was consistently detected are downgradient of the former unlined lagoon and one (MI-8) is 
in very close proximity. 

Total chromium was detected in over halfthe samples taken from across the Site. In 2008 
and the first half of 2010, the maximum concentration reported was 18 ug/L. In November 
2010, the maximum concentration increased to 62.3 µg/L due to a spike in concentration in 
a well at the far southwestern portion of the Site. Speciation was done on a limited number 
of groundwater samples in 2013; hexavalent chromium was foUI)d only in the same well 
(MI-8) where cadmium was consistently reported, at a concentration of i9 µg/L. 

Barium, lead and manganese were detected in nearly all groundwater samples taken from 
across the Site between 2008 and 2012. The highest concentrations of barium were found 
in the glacial till well (BR-1) and were consistently over 4000 µg/L. Lead was detected 
often, generally in low concentrations, but in two samples taken years apart and from wells 
located in different portions of the Site, the concentrations wete ovet 20 µg/L. Manganese 
was detected in all but two samples collected in the four sampling rounds conducted 
between 2008 and 2012. Mean concentrations of manganese Increased each round with the 
highest mean of 1,270 µg/L detected in 2012. 

Metals were found in groundwater across the Site with temporal and spatial variations that 
· are not indicative of a pattern of contamination tliat can be related to the disposal of 
material in the urilined lagoon with the exception, of cadmium and chromium. These two 
metals, which are associated with electroplating rinse waters and sludge are detected most 
consistently in a small plume that is downgtadient of and in close proximity to the former 
lagoon. the size and shape of this plume is similar to that mapped in 1999 as part of 
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environmental investigations conducted under the direction of VT DEC (HSI Geo Trans, 
2000), and does not appearto be migrating. The cause for increasing levels ofmangailese 
and arsenic may be mobilization of natui~ minerals due to reducing conditions related to 
biodegtadation ofVOCs. 

Sump Water 

VT DEC s~plec,l the water in the sump at 830 South Brownell Road on two occasions in 
2014. TCE was detected at concentrations of75 µg/L and 104 µg/L. EPA also collected 
samples from the sumps at nine additionaj residences along S011th Brownell Road and 
analyzed them for VOCs in 2014 (Figure 5). No VOCs were detected. 

Vapor Intrusion 

EPA conducted indoor air and sub-slab soil gas sampling during non-heating (June 2012) 
and heating (January 2013) seasons at represep.tative properties (five residential, two 
commercial) across the Site, selected on the basis of the following criteria: 

• Proximity to highest groundwater cor.icentrations; 
• Property owners willing to grant access; , 
• Presence of sensitive populations (children, elderly, infirm); and 
·• Absence of practices at commercial properties that might impact results (e.g., cat 

hospital, print shop). · 

The investigation included grab samples of sub-slab soil gas and 24 .. hour indoor air 
samples, analyzed for voes, and the results compared to conservative health-based 
screening concentrations (see Sectio116 of the HHRA found in Volume 2 of the RI Report). 

TCE was found in the indoor air of only one home ( 4.3 µg/m3) but not in the sub-slab soil 
gas beneath the structure. All other residential samples were non-detect for TCE. TCE 
was found in the indoor air in one commercial property during one of two sampling events 
(ranging from 0.59 to 0.81 µg/m3) but not in sub-slab soil ga$ samples taken at either · 
commercial property. TCE detections in indoor air but not in sub-slab soil gas indicate the 
TCE may be from a non-Site source. 

PCE was detected in residential indoor air (ranging from 0.35 to 9.4 µg/m3) and halfthe 
sub-slab soil gas samples (ranging from 1.2 to 9.7 µg/m3) in three of the five homes but at 
levels that did not exceed conservative health-based screening concentrations. In a fourth 
home, PCE was detected in one of three sub-slab samples (1'4 µg/m3) but·not in the indoor 
air. PCE was not detected in any samples taken at the fifth residence. l>CE was detected in 
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sub-slab soil gas at low concentrations at both commercial properties (ranging from· 1.9 to 
23 µg/m3) but not in indoor air. · 

In December 2013, VT DEC conducted a soil gas and shallow (53 feet bgs) groundwater 
study jn the area of South Brownell and Shunpike Roads. On the basis of a finding of 
elevated soil gas concentrations m the vicinity of the home at 830 South Brownell Road, 
VT DEC conducted an indoor air study m the home. Concentrations ofTCE (::S 30 µg/m3) 

and PCE (::S l.4 µg/m3) were above their Vermont Target Indoor Air S~dards and VT 
DEC installed a covered sump pump, passive venting and sump water discharge system. 

Following VT DEC's installation of the vapor mitigation systelll, EPA re-sampled the 
indoor air in the home; sub-slab soil gas· samples could not be collected because the water 
table was at a higher elevation than the basement floor. The only detection was a low level 
of PCE (1.3 µg/m3) on the first floor. No VOCs were detected in the basement air. 
Additional indoor air samples at 830 South Brownell Road are needed to confirm the 
efficacy of the current vapor mitigation system. 

4. Principal and Low-Level Threat Waste 

Principal threat wastes are those source materials considered to be highly toxic or highly 
mobile which generally cannot be contained in a reliable manner or would present a 
significant risk to human health or the environment should exposure occur. Wastes 
generally considered to be principal threats are liquid, mobile and/or highly-toxic source 
material. 

There are no principal threat wa.Stes at the Commerce Street Plume Site. The elevated 
concentrations ofTCE (> 50,000 ppb) in deep overburden groundwater are suggestive of 
the presence of a, principal 'thieat waste, however no DNAPL was found at the Site. 

Low-level threat wastes are those source materials that generally can be reliably contained 
and that would present only a low risk in the event of exposure. Wastes generally 
considered to be low-level threat wastes include non-mobile contaminated source material 
oflow-to-moderate toxicity; surface soils conta,ining chemicals of concern that are 
relatively immobile in air or groundwater, low leachability contaminants or lowtoxicity 
source material. 

Contantinated soi.I in the area of the former lagoon at 96 Commerce Street is a low-level 
threat waste under a future residential use scenario. Cumulative concentrations of arsenic, . . --· .. . 

PAHs an9 chromium (assumed hexavalent) in soil exceed EPA's acceptable risk range. 
Excavation and off-site disposal to a licensed facility will address the low-level threat. 
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TCE that haS sorbed to the finer-grained sand and silt layers at depth in the sandy µnit in 
the overburden aquifer is likely an ongoing source of dissolved-phase contamination. 
Concentt:ations ofTCE, PCE, cis-1,2-DCE, methylene chloride, vinyl chloride, 1,2 
dichloroetban,e, arsenic, cobalt and chromium (hexavalent) in groundwater exceed EPA's 
acceptable risk range. There is no current exposure to conta,roll:iated grounc:lwater however, 
there is the potential for it to be used for drinking water in the future, and per the Venncmt 
Groundwater Protection Rule, it is the policy of the State ofVennont to protect 
groundwater resources to maintain high-quality drinking water. 

F. CURRENT AND POTENTIAL FtrruRE SITE AND RESOURCE USES 

The current and anticipated future uses of the Site form the basis fo:r the exposure assumptions 
that are used for the risk assessment, are considered in the development of remedial objectives 
and remedial alternatives, and are considered in the selection of the· appropriate remedial actioi;i. 

The future land use assumptions are based on discussions with officials from the Planning and. 
Zoning Department of the Town of Williston and a review of the Town's zoning ordinance. The 
future groundwater use assumptions are based on discussions with VT DEC personnel and a 
review ofVennortt's Groundwater Protection Rule (10 V.S.A §1390-1419) which sets policy for 
the protection of all groundwater resources across the state for drinking water. VT DEC 
personn~l were also consulted regarding the protection and. maintenance of surface water and 
associated wetlands. · 

Information on the current and potential future uses of land, groundwater and surface water is 
stnnmarized below. · 

1. Limd Use 
. . 

Current zoning allows for mixed residential, commercial and industrial uses, Commerce 
Street and the areas to the east are predominantly coiillilercially zoned lots that are either 
developed or are in the process of being developed. Kirby Lane is entirely residential. South 
Brownell an4 Shunpike Road are residential and commercial~ .Pedestrian aecess is 
unrestricted. 

Even though land at the Site, including along Commerce Street, is zoned for commercial and 
industrial uses, Town of Williston offlci~s in4icated iJi. a,n interview on November 7, 2013, 
that the Town anticipates future use to include residential; therefore, any cleanup must be 
based on the presumption of future residential exposures. 
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2. Groundwater 

Groundwater at the Site is currently not being used for drinking water or othei: household 
tises. EPA is aware of only one well, located outside of the currently known vicinity of the 
plume, which is used for agricultural purposes at a commetciitl garden center. The well draws 

· water from the bedrock and given what is known about the distribution of contatnination at 
the Site as well as tbe stratigraphy, there appears to be no potential risk from the continued 
agricultural use of that well. · 

Pet Vermont Groundwater Protection Rule, "it is the policy of the state that the state shall 
protect its groundwater resources to maintain high-quality driiikiilg Water." Cleanup will 
thus be based on restoration of groundwater to drinking water standards. Until Such time as 
imp~ed groundwater at the Site meets Vermont Primary Groundwater Quality Enforcement 
Standards, the VT DEC will reclassify groundwater from Class III (potable) to Class IV, 
designating it unsuitable for potable uses. 

3. S11rface Water and Wetbmds 

There are rio known recreational uses of the unnamed stream that runs parallel to Commerce 
Street along the eastern edge of the Site. However, because access is unrestricted, it is 
appropriate to consider recreational scenarios for surface water and sediment. 

All surface waters in Vermont are State-designated areas for protection i:md maintenance of 
aquatic life under the Clean Water Act. The unnamed stream flows in a southerly direction 
into Tributary #4 to Muddy Brook, and downstream of the Site, Muddy Brook flows into the 
Winooski River which is a known fishery. 

* * * 

Based on current and anticipated future land and groundwater uses discussed above, the 
following ex:posure scenarios were considered for the human-health risk assessment (Section G): 

Groundwater 

• Future consutt:1.ption of and dermal contact with contaminated groundwater, and 
inhalation of vapors generated during other household uses (e.g., showering) . 

. , 

• Dermal contact with and iilhalation of vapors from shallow groundwater during 
excavations and trenching in saturated soils. 
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• Incidental ingestion, inhalation and dennal contact with conta,~nim,t.ted soil. 

Indoor Air 

• Inhalation of vapors emanating from contaminated groundwater (vapor intrusion). 

Surtace Water and Sediment 

• Incidental ingestion and dermal contact with contaminants in surface water and 
sediment while wading in tli.e unnamed stream. 

The ecolQgical receptors identified for purposes of assessing ecological risk were infaliilal 
and epifaunal benthic b;lvertebrate~ in the linnam.ed stream. 

G. SUMMARY OF SITE RISKS 

A baseline risk assessment was performed to estimate the probability and magnitude of potential 
adverse hµman health .and environmental effects from exposure to contaminants associated with 
the Site assuming no remedial action was taken. It provides the basis for taking action and 
identifies the contaminants and exposu,re pathways that need to be addressed by the remedial 
action. The public health risk assessment followed a four step process: 1) ~d identification, 
which identified those hazardous substanc.es which, given the specifics of the Site were of 
significant concern; 2) exposure assessment, which identified actual or potential exposure 
pathways, ch~acterized the potentially exposed populations, and determined the extent of 
possible exposure; 3) toxicity assessment, which considered the types and magnitude of adverse 
health effects associated with exposure to hazardous substances, and 4) risk characterizaticm and 
uncertainty ~alysis, which integrated the three earlier steps to summarize the potential and 
actual risks posed by hazardous substances at the Site, including carcinogenic and non-

. carcinogenic risks and a discussion of the uncertainty in tbe risk estimates. A sµmmary of those 
aspects of the human health risk assessment which support the need for remedial action are 

· discussed below followed by a sum.Iilary of the environmental risk assessment. 

1, Human Health Risk Assessment 

A baseline human health risk assessment (HHRA) was completed for the Commerce Street 
Plume Sup~rfund Site to evaluate the likelihood and magnitude of potential human health effects 
associated with historical disposal practices. The baselin~ Hl:fRA Is presented in Volume 2 of · 
the RI Report and provides estimates of risk based on reasonable maximum exposure (RME) 
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expected to occur under both current and anticipated future use scenarios. The HHRA also 
estimates risk based on central tendency, or average, exposures (CTE). Both RME and CTE are 
used to estimate cancer risk and non-cancer health hazards. Groundwater, soil, indoor air, 
surface water and sediment were evaluated for potential health effects. 

The human health exposure scenarios evaluated in the HHRA included current/future 
recreational Visitors exposed to sediments and surface water at the unnamed stream; 
current/future construction workers exposed to shallow groundwater and vapors in excavation 
trenches; current/future residents potentially exposed to contaminants in shallow groundwater 
through inhalation of volatiles in indoor air; current commercial/industrial workers and future 
re~idents exposed to coI)~ants in, soil; aJ1d filture local residents exposed to groundwater as 
drinking water and other household uses. Contaminated soils were removed in l 985 aJ1d 1989. 
For this reason, the evaluation of soils was limited to a semi-quantitative evaluation. Potential 
exposures to contaminants in groundwater through volatilization into indoor air were evaluated 
through a separate vapor intrusion evaluation. ' 

Chemicals of potential concern (COPCs) were identified as those chemicals that exceeded 
hutnail health screening levels for the various exposure media. Screening levels for soil were 
EPA regional screening levels (RS Ls) for residential soil set at the lower of either a hazard 
qµotient (HQ) of0.1 or an Excess Lifetime Cancer Risk (ELCR) of 1x10-6. Screening levels for 
groundwater were EPA RSLs for residential tap water set at the same risk levels as soil (HQ = 
0.1, ELCR == 1x10-6). Screening levels for recreational receptors exposed to surface water and 
sediment were conservatively set at the same risk levels as those used for tap water and 
residential soil. Screening levels for construction workers exposed to soil and groundwater were 
set at the same risk levels as w;ed for residential tap water and residential soil. Screening level_s 
in groundwater for vapor intrusion wete based on Vapor Intrusion Screening Levels (VIS Ls) for 
HQ= 0.1 or ELCR = 1x10-6. The RSLs and VISLs used exposure assumptions and toxicity 
parameters that were current as of2015. 

The COPC selections for each exposure medium are shown in Table G- 1. A chemicaj. w~ 
selected as a COPC ifthe maximum concentration exceeded the selected screening level or if 
there were no screening level available, regardless of detection frequency or background 
concentration. The COPC selection screening levels for lead were 400 mg/kg in soil for 
residential areas and the 15 ug/L drinking water action level in groundwater. 

The exposure point concentration (EPC) for each COPC was then estimated as described below 
and provided in Appendix A of the HHRA. The EPC represents an estimated concentration to 
which a receptor is assumed to be continum1sly exposed while in contact with an envll:onmentil.l 
mediUll1. The EPCs for sediment and surface water are generally defined as the 95 percent upper 
confidence limit (95% UCL) on the arithmetic average and is calculated using EPA's ProUCL 

Record of Deeisiori 
Commeree Street Plume 
Williston, VT 

Final 
September 2015 
Page32 



Record of Decision 
Part 2: The Decision Sgmm•ry 

software. However, because of the small sample sets sizes, maximum concentrations were 
selected as EPCs for these ipedia. The EPC for groundwater exposure to construction workers 
was the maximum concentration in shallow ground~ter at any area. The maximum 
concentration was used because construction worker exposure could occur at any location, and 
there were insufficient data to calculate the 95% UCL at each potential area. 

For potential exposures to groundwater as drinking water, the EPC i~ now defined by EPA as the 
95% UCL from wells at the core ofthe\plume (OSWER Directive #9200.1-120; February 6, 
2014). The core of the Commerce Street plUIIle is located in mterr.ned,iate to deep overburden 
and is identified as the area ofhighest TCE concentrations. Analytical results from the eight 
wells selected as representative of the core of the groundwater plume were used to develop 
EPCs, as described in Section 3.3 of the HHRA, which also describes how EPCs were calculated 
for air in construction trenches and for groundwater vapors during household water use. 

The EPCs were used in combination with appropriate e~poswe assumptions related to each 
potential exposure pathway. The exposure pathways are summarized in Table Z-1 of the H}IRA, 
and include incidental ingestion of sediment, dermal contact with sediment, incidental ingestion 
of surface water, dermal contact with surface water, inhalation of volatile contaminants in 
groundwater that may volatilize into excavation trenches, incidental ingestion of shallow 
groundwater in excavation trenches, dermal contact with shallow groundwater in excavation 
trenches, ingestion of groundwater used as dri.I1l<lng wate1:, dermal contact with groundwater 
during household water use, inhalation of groundwater yapors dµring showering, iphalation of 
indoor air, incidental ingestion of soils, dermal contact with soils, and inhalation of d~st and 
volatiles from soil. The expostire assumptions for each pathway are provided in Appendix A of 
theHHRA. 

The exposure for the recreational receptors was calculated only for the Reasonable Maximµm 
Exposure (RME), Whereas the exposure for the construction worker and adult and child resident 
was calculated for both the RME and the Central Tendency Exposure (CTE). Er A generally 
bases remedial decisioJ:lS primarily on the RME scenarios; therefore only RME exposures are 
discussed below. As detailed in Appendix A of the HHRA, clJ.rrent default EPA RME and CTE 
exposure assumptions were used for residential receptors (OSWER Directive #9283.1-42; March 

. 11, 2014) exposed to groundwater. Exposure of the child and adult resident to groundwater was 
calculated separately for non-cancer risk and as age-adjusted exposure for cancer risk. For the 
recreational receptor, the RME exposure frequency was 22 days/year for 6 years (child) or 22 
days/year for 20 years (adult). For the construction worker, the RME exposure to groundwater 
and air in: a trench was assumed to be 130 days/year for one year. Other exposure patatnetets 
such as skin surface a,rea, body weight, ingestion rates, etc. are provided in Appendix A of the . 
HHRA. Potential exposures to contaminants in groundwater through volatjJi_.zation into indoor 
air were evaluated through a separate vapor intrusion evaluation and summarized in the HHRA. 
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Because contaminated soils were removed in 1985 and 1989, the risk evaluation of soils w~ 
limited to a semi-quantitative evaluation conducted by EPA and summarized in the HHRA. The 
semi-quantitative approach used was to calculate the risks of the maximum concentration of 
remaining soil COPCs relative .to EPA RSLs for residential soil. For non-cancer risk, the 
maximum contaminant concentration was divided by the non-cancer residential soil RSL for HQ 
= I. The risk was considered acceptable if the concentration was less than the RSL. For cancer 
risk, the maximum contaminant concentration was divided by the cancer-based RSL for ELCR = 

1x10-6 and then multiplied by 1x10-6. The resulting cancer risks were addedand compared 
with EPA' s acceptable cancer risk range of I x io-6 to 1 x 10-4. 

Excess lifetime cancer risks were determined for each exposure pathway by multiplying a 
calculated daily intake level by the chemical specific cancer potency factor. Cancer potency 
factors have been developed by EPAfrom epidemiological or animal studies to reflecta 
conservative "upper bound" of the risk posed by potentially carcinogenic com:pounds. That is, 
the true risk is unlikely to be greater than the risk predicted. The resulting risk esthnates are 
expressed in scientific notation as a probability (e.g., 1 x 10-6 for 1/1,000,000) and indicate 
(using this example), that an average individual is not likely to have greater that a one in a 
million chance of developing cancer over 70 years as a result of site-related exposure (as 
defined) to the compound at the stated concentration. All risks estimated represent an "excess 
lifetime cancer risk'' - or the additional cancer risk on top of that which we all face froin other 
causes such as cigarette smoke, dental x-r~ys, or exposure to ultraviolet radiation from the sun. 
EP A's generally acceptable risk range for site related exposure is one in ten thousand (10-4) to 
one in a million ( 1 o-6). Current EPA practice considers c1arcinogenic risks to be additive when 
assessing exposure to a mixture of hazardous substances. A summary of the cancer toxicity data 
relevant to the chemicals of concern is presented in Appendix A of the HHRA. 

In assessing the potential for adverse effects other than cancer, a hazard quotient (HQ) is 
calculated by dividing the daily intake level by the reference dose (RID) or other suitable 
benchn:tirrk Referem~e doses haye been developed by EPA and they represent a level to which 
an: individual may be exposed that is not expected to result in any deleterious effect. Rills are 
derived from epidemiological or animal studies and incorporate uncertainty f~tors to help 
ensure that adverse health effects will not occur. An HQ < 1 indicates that a receptor's dose of a 
single contaminant is less than the RID, and that toxic non-carcinogenic effects from that 
chemical are unlikely. The Hazard Index (HI) is generated by adding the HQs for all chemical(s) 
of concern that affect 'the same target organ (e.g., liver) within, or a~rOS$ those media to which the 
saine individual may reasonably be exposed. An HI < 1 indicates that toxic non-carcinogenic 
effects are unlikely. A summary of the non-carcinogenic toxicity data relevant to the chemicals 
of concern at the Site is presented in Appendix A of the HHRA. 
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Results 

ihe cancer and non-cancer HHRA risks in groundwater, sediment and surface water are 
summarized in Table G-2. The risks associated with recreational RME exposure to surface water 
and sediment in the _unnamed stream were .lower than an HI of 1 and an ELCR of 1 x 1 o-s, and 
are therefore within EPA's acceptable risk criteria. The risks associated with the RME exposure 
of a construction worker to groundwater and air in a trench were an ELCR of 2 x 10-6 and an HI 
of3. Although the ELCR is within EPA's acceptable risk range, the HI is higher than the 
acceptable HI of 1. TCE was the prim~ contributor to non-cancer risk with an individual HQ 
of 2.1. The risks associated with resideptial exposure to gro@dwater as drinking water and 
household water use were much higher th@n EPA maximum a.Cceptable risk levels. The RME 
ELCR was 9 .2 x 1072 (about 9 in 100)~ ·and the total RME HI was 3181 for the child and 2778 fot 
the adult. TCE and chromium Were the principal corttributorS to the excess ca:ncet risk 
projections. Other significant contributorS included 1, 2-dichloroethane, vinyl chloride, 
methylene chloride, and arsenic. The non-cancer Hazard Indices exceeded unity for potential 
adverse effects on multiple organ systems. The major contributor to non-cancer risk was TCE 
(HQ= 3159). Chemicals with HQ values greatertha.p 1 in~h1ded methylene chloride, cis-1, 2-
DCE, arsenic, and cobalt. The average concentration of lead (9 ug/l) did not exceed EPA's level 
of concern for blood lead using blood lead modeling. 

EPA' s vapor intrusion investigation evaluated sub-slab soil gas and indoor air sampling at five 
res.idential and two commercial properties considered representative of conditions across the Site 
(see Appendix C of the HHRA). The results confirmed the findings of the indoor air study 
conducted by VT DEC in the early 1990s and did not show a complete vapor intrusion pathway 
across the Site. However, in a sixth residence investigated by VT DEC in 2014, vapors 
emanating from contaminated groundwater in the sump did have an impact on indoor air quality 
and, if not vented, would present a ris_k to bmnan health. This residence i_s located on a low-lying 
parcel adjacent to the drainage ditch with intermittent flow on the western portion of the Site and 
the homeowner reports having to 1ilil a sump pump almost continuously in order to .keep water 
out of the basement. EPA sampled the water in sumps from neighboring residences (Figure 5) 
which were found notto conWp. contami.Mted ground.water, However, the wat~r table at the Site. 
is shallow (on average five feet bgs) and there is the potential for more instances in the future of 
vapors emanating from contaminated gtotiildwater in the sumps of other buildings, or from 
contaminated groundwater that floods basements of other buildings, should the plume migrate 
@ndlor climatic conditions change. · 

The semi-quantitative risk evaluation for soil is ptesertted in Appendix B of the HHRA and 
summarized in Table G-3. EPA's semi-quantitative evaluation of soil concluded that non-cancer 
health hazards (individ~ contaminant HQs or organ-specific His) were less than one and the 
cancer risk estimates· were within or less than the EPA targeted cancer risk range ( 104 to 1 O~). 
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The evaluation conclude.d that chromium in soils at properties along Shunpike Road and South 
Brownell Road does not pose a potential health threat. A second more conservative evaluation 
of risk assuming all chromium in the soil in the area of the former lagoon at 96 Commerce Street 
was the more toxic hexavalent form resulted in an excess cancer risk that exceeds EPA risk range 
under a residential scenario. The cumulative risk from hexavalent chromium, P AHs and arsenic 
exceed the EPA risk range. Due to uncertainty about whether elevated chromium at the foniler 
Mitec property may be· hexavalent chromiiim, EPA recomme11ds that soil be removed from 96 
. Commerce Street, with a goal to reduce the concentration of P AHs and total chromium. While 
lead was detected in soils at the Site, a formal evaluation of the potential ~ds resulting to 
e:xposure to lea.4 in soils was not performed because the average lead concentration was below 
EPA's screening benchma.rk of 400 mg/kg for residential land.use (OSWER Directive #9355.4-
12; July 14, 1994). . 

there are numerous sources of uncertaiilty and limitations in the risk estimations as calculated 
for this Site. The net impact of these uncertainties and limitations to the overall risk estimates is 
difficult to discern as some of these factors may lead to an overestimation of risk whereas others 
may lead to an underestimate of risk. Examples of uncertainties in the hazard identification stem 
from EPA's limited ability to characterize the full range of potential adverse effects from tJie 
available research. Often, data on specific effects (i.e., developmental effects) are lacking or are 
not adequate for. inclusion in the hazard assessment. Thus, the risk estimates projected are 
limited by our ability to adequately characterize the full range of potential adverse effects oil all 
potentially susceptible populations that may result from exposure to compounds detected in the 
environment. · 

Risk estimates are also based on the assumption that each of the contaminants persist in the 
environment at the concentrations noted historically when transformation, degradation and 
diJµtion processes may lead to lesser or greater concentrations in the future, or result in the 
creation of new compounds having greater or lesser toxicity th.ail those characterized in this 
assessment. The exposure assessment also assumes that 311 individual may be exposed to all 
compounds simultaneously which may lead to an overestimation of actual risks if this is not the 
~~ . ) 

Uncertainty is also inherent in EPA's evaluation of cumulative risk and hazard assessments. In 
the absence of specific information on the effects of a mixture, EPA assumes dose additivity and 
an absence of either synergistic or antagonistic behaviors of the chemicals. To the extent that 
these assumptions are incorrect, over- or underestimation of risk could re~ult. 

For the purposes of this ROD, the potential human exposures that present an unacceptable risk 
mclude: 

Recprd of Decision 
Commerce Street Plume 
Williston. VT 

Final · 
September 2015 
Page 36 



Record of J:)ecision 
Part 2: The Decision Summary 

• Potential future residential exposure to soil at 96 Commerce Street contaminated 
with chromium (presum~d hexavalent), P AHs and arsenic that present an 
unacceptable risk to human health; 

• Potential future exposure to contaminated groundwater that could be used as a 
souree for driiiking/household uses and present an unacceptable risk to human · 
health; · 

• Potential current and future exposure to utility and construction workers working in 
soils saturated with contaminated groundwater that present a potential unacceptable 
risk to human health; and . 

• Potential current and future exposure to volatile chemicals emanating to indoor air 
from contaminated groundwater that presents an unacceptable risk to human health .. 

2. Ecological Risk Assessment 

Procedures for addressing ecologic(,l} risks are not as standardized as they are for human health 
risk assessments. Specific procedures and level of effort for a,n ecologic!:!l risk ~ses~roent vary 
significantly depending on site'-specific factors. EPA conducted a Screening Level Ecological 
Risk Assessment (SLERA) on the unnamed stream at the Site because preliminary studies 
indicated that Site-related VOCs were elevated in sediment pore water and surface water in an 
area where emergence of groundwater into the stream was suspected. The methods and results 
of the SLERA are deuuled it:i Sect.ion II of Volume 2 of the RI Report and summarized·below, 

Surface water and sediment were considered for the SLERA. Surface and subsurface soil were 
not considered during the SLERA because Site soils were removed in 1985 and 1989, and there 
is little av~lable wildlife terrestrial habitat; The Site is now highly developed, comprised 
primarily of buildings~ pavement and landscaped areas. Initial pore water and sijlface water 
sampling had identified elevated levels of Site-related VOCs and conductivity in an area ofthe 
stream where groundwater from the Site probably emerges into surface water (Figure 8). The 
concentration of TCE in surface water was higher than a highly conservative surface water no­
effects benchmark for aquatic organisms but lower than a more realistic benchmark based on 
equilibrium partitioning. In order to address this uncertainty, it was decided tQ evaluate whether 
there was an impact on benthic organisms at a series of stations at this potential "impact" area, as 
well as upstream and downstream from this potential ''impact" station.· Surface water and 
sediment samples were collected from the potential "impact" station, two upstream reference 
stations and two stations doWn8tream from the potential "impact" station, for chemical analysis 
as well as determination ·of the number and taxonomic identity of benthic and epibenthic aquatic 
Organisms collected in Or On the sediment. The surface.water WaS analyzed for VOCs and 
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inorganic chemical species that might contribute to the observed higher conductivity (chloride, 
. bromide, fluoride, nitrate, nitrite, and sulfate). The sediment was analyzed for VOCs, SVOCs, 
and metals. 

TCE, cis-1,2-DCE and vinyl chloride in s:urface water were detected.at highest concentrations at 
the potential "impact" station at concentrations lower than available no-effect benchmarks. 
voes decreased by about half at the next downstream station and by about half again at the most 
downstream station. Chloride was slightly elevated compared to reference stations at the 
"impact" location, and mote than double this level at the next downstream station, reaching 
levels above the available effect benchmark for chloride. The other inorganic species were either 
not detected or not elevated compared to the reference stations. 

In sediment, VOCs were not detected, and the only exceedance of no-effect benchm.~ was for 
P AHs in the most downstream Station. The benthic and epibenthic organism community was 
also sampled at each station and the number and species of benthic organisms were detenilined. 
Relative to upstream reference stations, there Was an adverse impact on the number of 
individuals and species of benthic organisms at the "impact" s~tion and the next downstream 
station, compared to the· upstream stations. The benthic organisrn counts EUid species retumecj to 
reference condition at the most downstream station. It was concluded that chloride, probably 
related to road salting, was the most probable cause of the impact on benthie .organisms because · 
there was most impact where the highest chloride occurred, and the voes did not exceed 
available no-effect benchmarks. Although there was some uncertainty about this conclusion, the 
benthic community had returned to reference condition by about 1900 feet downstream from the 
potential ''impact'; area, indicating that Site-related contaminants did not have a significant 
ecological impact. 

· In sUm.mazy, there was an impact on benthic organisms where Site groundwater is emerging; 
however, the impact was due to background chloride contamination rather than Site 
containinants. The benthic community recovered downstream from the stations of maximum 
chloride concentrations. It was concluded that there was no ecological impact due to Site 
contaminants. 

3. Basis for Response Action 

1 Because the baseline human-health risk assessment revealed that future potential residential and 
worker exposure to compounds of concern in the groundwater and an evaluation of risk revealed 
a future potential residential exposure to compounds of concern in soil at 96 Commerce Stree~, 
the Site presents an unacceptable human health risk, actual or threatened releases of hazardous 
substances from this site, if not addressed by implementing the resp·onse action selected in this 
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ROD, may present an i.nunin.ent and substantial endangerment to public health, welfare, or the 
environment. 

H. REMEDIATION OBJECTIVES 

As stated previously, the anticipated future l~d use at the Site is residential and the State of · 
Vermont's goal for all groundwater in the stitte is restor~tion to high-quality drinking water. The 

. risk assessment evaluated pathways associated with residential livin.g, utility/construction 
workers potentially exposed to saturated soils, and recreational use of the unnamed stream along 
the eastern portion of the Site. There are no ecological risks from site-related contaminants to 
the unnamed stream. Based on preliminary information relating to types of contaminants, 
environmental media of concern, and potential exposure pathways, remedial action objectives 
(RA Os) were developed to aid in the development and screening of remedial alternatives. These 
RAOs were developed to mitigate, restore ~d/or prevent existing and futwe potential threats to 
hwnart-health. The RAOs selected for the Commerce Street Plume Site are: 

• Prevent potential future residential exposure to contaminants in soil at 96 Commerce Street 
above background. levels that would result in an excess cancer risk between 1 x 104 and 
1 x 10-6 or a non-carcinogenic risk greater than an HI of 1. 

Groundwater 

• Prevent ingestion and other household uses of groundwater containing levels of site­
specific contamination in excess of federal MCLs, non-zero MCLGs or the Primary 
Groundwater Quality Enforcement Standards of the Vermont Groundwater Rule and 
Strategy, Enforcement Protection Ruies, Chapter 12, whichever is lower or, in their 
absence, a level that is set at a non-cancer HQ of 1 or an excess cancer risk between 1 x 
104 and 1 x 10-6. 

• Prevent construction worker exposure to shallow groundwater aQ.d volatiles in trench air ~t 
concentrations that would result in an excess cancer risk between 1 x 104 and 1 x l 0-6 or a 
non-carcinogenic risk greater than an HI of l. 

• Minimize the migration of contaminants beyond the Class IV/Site.boundary. 

• Minimize the migration of contaminants to th~ llniUllned stream and the wetlands at the 
confluence of the unnamed stream and Tributary #4 to Muddy Brook. 
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Indoor Air 

• Prevent it)halati.on of contaminants from vapors emanating from contaminated 
groundwater that would resl.llt in an excess Ca.I).cer risk between 1 x 10-4 and 1 x 10-6 or a 
non-carcinogenic risk greater than an HI of 1. 

I. DEVELOPMENT AND SCREENING OF ALTERNATIVES 

1. Statutory Requirements/Response Objectives 

Under its legal authorities, EP A's primary responsibility at Superfund sites is to undertake 
remedial actions that are protective of hwnan health and the e:nvironment. In addition, 
Section 121 of CERCLA establishes several other statutory requirements and preferences, 
including: a requirement that EP A's remedial action, when complete, must comply with all 
federal and :r.nore stringent state environmental and facility siting standards, requirements, 
criteria or limitations, unless a waiver is invoked; a requirement that EPA select a remedial 
actio:n that is cost-effective and that utilizes permanent solutions and alternative :treatrnent 
technologies or resource recovery technologies to the iilaximUiil extent practicable; and a 
preference for remedies in which treatment which permanently and .significantly reduces the 
volume, toxicity or mobility of the haz~dous subsqmces is a principal element over 
remedies not involving such treatment. Response alternatives were developed to be 
consistent with these Congressional mandates. 

2. Technology and Alternative Development and Screen_b!g 

CERCLA and the NCP set forth the process by which remedial actions are evaluated and 
selected. In accordance with these requirements, a range of alternatives Was developed for 
the Site. 

With respect to soil, the RI/FS developed a range of alternatives in which treatment that 
reduces the toxicity, mobility or volume of the hazardous substances is a principal element. 
This range included an alternative that removes or destroys hazardous substances to the 
maximum extent feasible, eliminating or minimizing to the degree possible the need for long 
term. management. 1bis range also included alternatives that trea,t the ~eats posed by the 
Site but vary in the degree of treatment employed and the quantities and characteristics of­
the treatment residuals and untreated waste that must be managed; alternative(s) that involve 
little or no treatment b~t provide protection through engineering or institutional controls; 
and a no action alternative. 

For groundwater, a similar range of alternatives was developed in the RI/FS. However, as 
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the RAOs for groundwater in part involve ensuring that there is ng exposure to groundwater 
within the S~te and/or Ch1_ss IV boundzjes, the response actions evaluated involved 
monitoring and institutional controls, such as a municipal ordin~ce and/or deed restrictjo11s, 
to prevent exposure within and migration beyond the boundaries (Site, IC zone and Class 
IV, to the extent that they are different). 

For vapor intrusion, a limited nl,llllber of alternatives that included institutional and 
engineering controls, and the no action altei:native were considered. 

As discussed in Section 3 of the FS, soil, gtoundwatet and vapor intrusion treatment 
technology options were identified, assessed aild screened based on implementability, 
efJectiveness, and cost (see FS Tables 3-2 to3-4). Remedial technologies that were not 
screened from further evaluation were developed into site specific remedial alternatives and 
are presented in Section 4 of the FS. Retained remedial alternatives are evaluated in detail 
fu Section 5 of the FS. 

J. DESCRIPTION OF ALTERNATIVES 

This section provides a narrative summary of each of the alternatives for soil, vapor intrusion and 
groundwater that were retaiJJ.ed for deta,iled ana.lysis. A comparative analysis of the retained 
alternatives is found in Section K of this ROD. 

1. Soil Alternatives 

The following alternatives were evaluated for the soil in the area of the former lagoon at 96 
Commerce Street (Lot 07:019:0I 1000). 

• SOI: No Action 

Alternative SOI is the "No Action" alternative required by the NCP aild.EPA gu:idance. 
- U:r:ider this alternative, no further actions (including monitoring) would be taken to 

prevent exposure to contaminated soU in the location of the former unlined lagoon. Any 
reduction in risk will occur only through natural processes. Five-year reviews (FYRs) of 
the remedy would still be required by CERCLA due to the fact that waste is being left in 
place. The only cost associated with this alternative is $62,037 for FYRs. 

• S02: Limited Action/Institutional and Engineered Controls 

Under this alternative, access to impacted soil at 96 Commerce Street will be restricted 
by institutional aild engineering controls. Institutional controls in the form of a deed 
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restriction. will be placed on the property to prevent disturbance of the soil without certain 
protective measures during inv~ive subsµrface activities (e.g., excavations, utility 
trenches) to prevent human exposures to contaminated soil. A chain-link fence with 
lockable gates will be placed around the impacted soil in the area of the former unlined 
lagoon, and wolild require routine operation and maintenance (O&M). Warning signs 
will be attached to the fence alerting visitors to the hazards associated with contact with 
the soil. A fence and signs can be installed in about a week; deed restrictions however 
can take several years. Long-term monitoring to assess changes in soil concentrations is 
not included, but FYRs would be reqlJired due to the fact that waste is being left in place. 
The estimated presentvalue cost of this alternative is $184,185. ' 

• SOJ: Excavation and Off-Site Disposal 

This alternative includes the excavation of approximately 630 cubic yards of soil 
(containing RCRA characteristic wastes) that exceeds cleanup levels ih the area of the· 
former unlined lagoon and will take less than one month to complete. Additional soil 
sampling during remedial design will refine the limits of the excavfl,tion and establish 
background concentrations. The contaminated soil will be taken off site to a licensed 
facility, in compliance with all RCRA and Vermont Waste Management Act 
reqlJirements. The area will be backfilled with clean soil, and all disturbed areas will be 
restored to existing grades and seeded. The estimated present value cost of this 
alternative is $657,196. 

2. Vapor Intrusion Mitigation Alternatives 

The following alternatives were evaluated for the residence at 830 South Brownell Road (Lot 
07:003:023000). ' 

• VMl: No Action 

Alternative VMl is the "No Action" alternative required by the NCP and EPA guidance. 
Under this alternative, no further actions (including monitoring) would be taken to . 
prevent exposure to vapors in indoor air at 830 South Brownell Rofl,d from contaminated 
groundwater that is below the basement and has at times entered the basement through 
crfl,Cks in the foundation and overtopping of the sump. FYRs of the remedy would still be 
performed, as required by CERCLA d~e to the fact that waste is being left in place. The 
only cost associated with this alternative is $62,037 for FYRs. . 
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e VM2: Sump Pwp.p, Vapor Venting, Treatment and Discharge 

Under this alternative, institutional controls in the form of a deed restriction or other 
enforceable mechanism would be implemented to require the continued operation of the 
sump pump, passive gas venting and sump water discharge system already installed at 
830 South Brownell Road by VT DEC, in,. consultation with EPA, The deed restriction or 
other enforceable mechru;tlsm wotJld also require that VT DEC, EPA and/or their 
representatives be allowed access to the existing system to perform inspections and 
tegulat O&M. In addition, a system will be installed on the property (e.g., carbon filters 
in a shed on sit~) for the treatment of sunip water prior to discharge to the ground surface 
and indirectly to groundwater, as required by Vermont's Water Pollution Control law. 
FYRs of the remedy would be performed, as required by CERCLA. The estimated 
pres~mt value cost of this alternative is $113,141. 

e VM3: Enhanced Vapor Mitigation 

This alternative includes all elements described ln Alt~rruJ,tive VM2, but also reqµires, as 
determined necessary based on a risk analysis of additional data collected duiing pre ... 
design, the installation of additional vapor mitigation (e.g., active venting, vapor barrier, 
etc.) or other engineering controls to supplement or replace the existing vapor mitigation 
system at 830 South Brownell Road. The alternative will require an institutional control 
in the form of a deed restriction (or other enforceable mechanism), requiring the 
continued operation of the enhanced vapor mitigatfon system and allow EPA, VT DEC 
and/or their representatives continued access to the enhanced vapor mitigation system in 
order to perform inspections and regular O&M. 

The aj.ternative also includes a,dditional vapor mitigation in other buildings m the viciitlty 
of the plume, if EPA determines at a future time that Site/plume conditions and/or risk 
and toxicity parameters have changed, and EPA subsequently determines through a vapor 
intrusion study based on multiple lines of evidence (e.g., groundwater, sub-slab soil gas 
and/or indoor air data) and a risk analysis that a vapor intrusion pathway into a building 
e:is:ists that is a threat to hwp.an health. Vapor mitigation JJleasures will include · 
erthancemertt of any existing sump pump system by adding passive venting (and sump 
discharge treatment if necessary), or other appropriate measures (e.g., active venting, 
vapor barrier or other engineering controls), to be selected in a future decision document 
as appropriate. Institutional controls will require continued operation of and access to 
any enhanced or new vapor mitigation system. 

The estimated present value cost of this alternative is $157,412. 
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3. Groundwater Alternatives 

The groundwater alternatives address contaminants that lulv~ migrated into the overburden 
groundwater from the original source of contamination, likely the forD1.er unlined lagoon and 
sanitary leach field 96 Commerce Street. TCE that has sorbed to the finer-grained sand and 
silt layers at,depth in the sandy unit in the overburden aquifer is likely an ongoing source of 
dissolved-phase contamination. 

e GWI: No Action 

Alternative GWl is the "No Action" alternative required by the NCP and EPA guidance. 
Under this alternative, no further actions would be taken to prevent exposu:te to · · 
contaminated groundwater at the Site. Any reduction in risk will only occur through 
natural processes. FYRs of the remedy would still be required by CERCLA due to the 
fact that waste is being left in place. the only cost associated with this alternative is 
$62,037for FYRs. . 

• GW2: Limited Action/Institutional Controls 

Under this alternative, exposure to contaminated grm.m.dwater will be restricted by 
institutional controls. Institutional controls such as .deed restrictions ap.d/or 1I1unicipal 
ordina,nces wolild be used to limit withdrawal of contaminated groundwater and to. limit 
the exposure of utility workers and others who may come in contact with soils saturated 
with contaminated groundwater until cleanup levels are met. As an additional 
institutional control, the State of Vertnont will reclassify contaminated groundwater at the 
Site as Cla,ss IV, designating it non-potable and restricting the installation of drinking 
water supply wells on properties near the 70-acre plume. Institutional controls may take 
several years to complete. Any reduction jn risk will only occur through natural 
processes. This alternative would include limited ground.water monitoring for 
contaminant migration across the Site/Class IV boundary, which should the plume 
migrate, result in more groundwater being deemed unfit for drinking and other household 
us.es. O&M on the grol.Jlldw~ter monitoring wells would be needed. FYRs of the remedy . · 
would be performed. The estimated present value cost of this alternative is $245,639. 

· • GW3: Monitored Natural Attenuation (MNA) and Long-Term Monitoring 

this alternative includes the mstitutional controls, including Cla,ss IV redesignation, to 
prevent exposure to groundwater that exceeds federal and state drinking water stapdards, 
as described in GW2. In addition, it relies on naturally-occurring biological, physical and 
chemical attenuation processes in the subs¢ace and groundwater (collectively referred 
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to as ''natural attenuation") to reduce risk. Monitoring the result of these processes over 
time throughout the plume is an integral component of this remedial technology. More 
comprehensive long-term, regular monitoring of voes and geochemical parameters will 
be conducted across the entire plume and subjected to trend ~ysis to determine MNA 
effectiveness. The groundwater monitoring wells will require O&M. Based on analytical 
modeling developed only for purposes of comparing one groundwater alternative to 
another, it may take anywhere from 1 rs to 250 years, or longer, to achieve groundwater 
cleanup levels with MNA. FYRs of the remedy would be performed. The estimated 
present value cost of this alternative is $1,587,524. 

• GWS: In Situ Treatment a,nd Monitored Natural Attentiation 

In addition to all the elements of Alternatives GW2 and GW3, Alternative GWS includes 
active treatment of the groundwater plume. Chemical reagents (e.g,, hydrogen peroxide, 
ozone, etc.) and/or biological stimulants (e.g., molasses, voe-consuming microbes, etc.) 
will be injected into the most contaminated zones of the overburden aquifer to reduce the 

·concentrations ofVOCs. Of the in situ treatment options evaluated in the FS, the one that 
EPA believes will achieve Vermont's groundwater restoration goals in a reasonable 
timeframe, based on current under~ding of the su.bsu.rface conditions at the Site, is a 
treatment train of chemical oxidation in portions of the plume where TCE concentrations 
exceed 50,000 ppb, followed by biological treatment where TCE concentrations are 
greater than 500 ppb. Conceptually, in situ treatment is expected to last two to three 
years, consisting ofa total of four injections, each lasting three weeks. The time between 
injectionsis expected to be six months to a year depending on how long the reagents 
persist in active form in the subsurface. A treatrnent pllill addressing delivery methods; 
types and volUines of atneridments to be applied (chemical reagents, biological stimulants 
or both); locations and arrangements of injections; duration and schedule of injections; 
etc., will be refined during remedial design. the remainder of the plume will be treated 
with an MNA polishing step until groundwater cleanup levels a,re inet. B3$ed on. 
analytical modeling, it may take anywhere from 50 to 75 years, or longer, to achieve 
groundwater cleanup levels with in situ treatment and MNA. The estimated present value 

. cost of this in situ treatment option is $7,572,143. 

K. SUMMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES 

Section 121(b)(l) of CERCLA presents several factors that at a minimum EPA is required to 
consider in its assessment of alternatives. Building upon these specific statutory ma,ndates; the 
NCP articulates nine evaluation criteria to be used in assessing the individual remedial 
alternatives.· 
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A detailed analysis was performed on the a1ternatives using the ni.t:ie evaluation criteria in order 
to select a site remedy. The following is a summary of the comparison of each alte~tive's 
strength and weakness with respect to.the nine evaluation criteria. These criteria are summarized 
as follows: · 

Threshold Criteria 

The two threshold criteria described below must be met in order for the alternatives to be eligible -
for selection in accordance with the NCP' 

1. Overall protection of human health and the environment addresses whether or not a 
remedy provides adequate protection and describes how risks posed through each 
pathway are eliminated, reduced or controlled through treatment, engineering controls, pt 
institutional controls. · 

·2. Compliance with applicable or relevant and appropriate requirements (ARARs) 
addresses whether or not a remedy will meet all Federal environmental and more 
stringent State environmental and facility siting standards, requirements, criteria or 
limitations, unless a waiver is invoked. This assessment also addresses other information 
from advisories, criteria, and guidBnce that is ~'to be considered." 

Primary Balancing Criteria 

The following five criteria are utilized to compare and evaluate the elements of one alternative to 
@llother that meet the threshold criteria: · 

3. Long-term effectiveness and permanence addresses the criteria that are utilized to 
assess alternatives for the long-term effectiveness and permanence they afford, along 
with the degree of certainty that they will prove successful. 

4. Reduction of toxicity, mobility, or volume through treatme11,t addresses the degree to 
which alternatives employ recycling or treatment that reduces toxicity, mobility, or 
volume, including how treatment is used to address the principal threats posed by the site. 

5. Short term effectiveness addresses the period of time needed to achieve protection and 
any adverse impacts on human health and the environment that may be posed during the 
construction and implementation period, until cleanup goals are achieved. 

6. Implementability addresses the technical and administrative feasibility of a remedy, 
including the availability of materials and services needed to implement an option. 
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. . 

7. Cost includes estimated capital anci Operation Maintenance (O&M) costs, as well as 
present-worth costs. 

Modifying Criteri~ 

The modifying criteria are used as the final evaltJation of rellleclial alternatives, generally after 
EPA has received public comn:l~nt on the RI/FS and Proposed Plan: 

8. State acceptance addresses the State's position a:nd key concerns related to the preferred 
alternative and other alternatives, and the State's comments on ARARs or the proposed 
use of waivers. 

9. Community acceptance addresses the public's general response to the altematives 
described in the Proposed Pla:n and RIIFS report. 

COMPARISON OF SOIL, VAPOR MITIGATION AND GROUNDWATER CLEANUP 
ALTERNATIVES 

Following the deWled analysis of each individual alternative, a comparative. analysis, focusing 
on the relative performance of each alternative against the nine criteria, was conducted. This 
comparative analysis can be found Section 5 of the FS. · 

, The section below presents a brief narrative summary of the alternatives and ihe strengths a.Iid 
weaknesses according to the detailed and comparative analysis. Only those alternatives that 
satisfied the first two threshold criteri~ were balanced and modified using the remaining s~ven 
criteria. State Acceptance and Community Acceptance are evaluated after the public comment 
period. 

Comparative A.nalxsis of Remedial Alternatives_for Soil at ~6.Commerce Street 

• SOI: No Action 
• 802: Limited Action/Institutional and Engineering Controls 
• 803: Excavation and Off-Site Disposal 

Overall Protection of Human Health and the Environment · 

The No Action alternative does not meet this threshold criterion. It provides the least amount of 
protection of h~ health and the environment of the soil alternatives because ilo actions would 
be taken to further reduce the ongoing risk presented by impacted soil. 
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Alternatives S02 (Institutioilal/Engiileering Controls) and S03 (Excavation/Off-Site Disposal) 
both meet this criterion by elllniliating exposure to contaminated soil exceeding cleanup levels. 
Alternative S02 restricts access to the impacted soil with the installation of a fence, although a 
fence would be susceptible to damage, vandalism or trespass or other failure. S02 also includes 
institutional controls, which are only adequate and reliable if they are monitored for compliance 
and enforced. Alternative S03 provides the greatest degree of overall protection because it 
would permanently remove soil that poses an unacceptable risk and disposes of it o:fI site at a 
licensed facility. 

Compliance with Applicable or Relevant and Appropriate Environmental Requirements (ARARs) 

Neither the No Action alternative (SOI) nor the Li~ted Action alternative (S02) meet this 
criterion; Alternative S03 does. 

No chemical-specific ARARs exist with respect to exposure to contaminants in soil. Instead, 
cleanup level_s ~e based on ri_sk. 

RCRA characteristic hazardous waste was disposed in the lagoon at 96 Commerce Street, thus 
requiring either full removal of contaminated soil or a RCRA-compliant cap. Neither SO 1 nor 
S02 meet this action-specific ARAR requirement. . Alternative S03, by contrast, requires 
characteriZa.tion, identification and removal of the soils contaminated with hazardous wastes 
from the former lagoon area at 96 Commerce Street for off-site disposal at a licen,sed facility, in 
compliance With all RCRA and Vermont Waste Management Act requirements. 

Wetlands are present between Commerce Street and Kirby Lane and to the east of the u.nna.med 
stream located near the eastern boundary of the Site, but not in the area of the former unlined 
lagoon. However, prior t9 any soil removal activities with S02 (fence posts) and S03 
(excavation), confirmatory wetland, wetland buffer zone and riparian buffer zone delineation 
will be performed, Work will be performed and erosion control measures implemented to 
avoid/minimize impacts to wetlands, buffer zones, and other resowces that may be nearby, and 
any impacts to protected resources will be mitigated to restore ecological functions and valµes to 
comply with wetland rules. Measures will be used to Iilinimize airborne dust. As soils at the Site 
were identified by the Vermont Division for Historic Preservation to potentially contain pre• 
contact archeological sites, S02 and S03 will be impleJ;Ilented to conform to state and federal 
archeological and historic pte~ervation laws. 

Long-Term Effectiveness and Permanence 

The No Action alternative (SOl) does not provide any long-term effectiveness ot permanence 
and does not meet this criterion. Alternative S02 leaves the contaminated soil on site and relies 
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on individuals to abide by land use restrictions. The fence would be susceptible to vandalism, 
wear and tear and weather-related dam.age, and would have to be repaired or replaced · 
periodically. Alternative S03 provides a greater degree oflong-'term .effectiveness and 
permanence than S02 because the impacted soil is pertnanently·removed from the Site and 
disposed of at a licensed facility. · · 

./?.eduction of Toxicity, Mobility or Volume Through Treatment 

There is no reduction in toxicity, mobility o:r volume under the No Action alternative (SOI) or 
the Limited Action alternative (S02). Alternative S03 will reduce toxicity, mobility ai;id 
volume, although not by treatment, by removing the contattlinated soil from the Site. 

Short-Term Effectiveness 

The No Action alternative (SOI) has no short-term imp~ts $ince there would be no short-term 
risks posed to the community or on-site workers during implementation of the altern.lltive, nor 
impacts to the environment. However, the No Action alternative would not reduce risk from 

. exposure to contaminated soil nor achieve protection at any time . . 
A fence (Alternative S02) can be constructeci quickly and with only nominal short-term risks to 
the' colillilunity, Site workers or the environment 

Alternative S03 has the greatest potential fot short-term impacts to Site workers from the 
inhalation of airborne con~ts during excavation; however, these can be addressed through 
dust suppression measures and personal protective equipment. Impacts to the community 
include an increase in truck traffic as contaminated rru1terial is Ween off site and clean fill is 
brought in. However, as this is expected to take less than one month to complete, any 
inconveniences will be short lived. Work will be performed during typical work hours to 
minitnize noise bi nearby residential areas. Alternative S03 would most fully reduce risk from 
Site soils in the shortest period of time and would be protective immediately ~fter 
implementation. 

Implementability 

Alternative SOI (No Action) is the easiest to implement because no remedial actions are 
required; only a review of the remedy is required every five years as is the case with all the 
cleanlJP options evaluated. 

· The engineering controls in Alternative S02 are also easy to implement; contractors to install the 
fence a,re readily available and could do so in one week's time. O&M of this alternative includes 

\ 
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seasonal inspections and maiiitertance as needed. Deed restrictions can be mote difficwt to 
implement as EPA cannot record them unilaterally and needs the cooperation and assistance of 
third parties (e.g., property owners, mortgage holders, town officials). Alternative S03 is also / 
easy to iinplement. Contractors capable of performip.g the excav~tion and restoration 
(backfilling, grading, seeding) are readily available and the active construction is expected to 
take about two weeks. The material to be shipped off site 'is a relatively small volume and 
locating a licensed facility is not expected to be an issue. Deed restrictions would not be 
reqUired under Alternative S03, making it easier to implement than S02. 

Cost 

Alternative SOI (No Action) has no capital costs associated with it and the costs associated with 
required five-year reviews are low. Alternative S02 at $184, 185 is relatively low and most of 
the cost is for future O&M of the fence and ensuring compliance with deed restrictio~. 
Alternative S03 will cost $657,196 due in part to the fact that the soil will be managed and 
disposed of as RCRA characteristic waste. S03 is the most expensive of the three soil 
alternatives, however, it is the only one that includes active remediation of the contaminated soil. 

State Acceptance 

The State of Vermont has given its support for Alternative S03: Excavation and Off-Site 
Disposal for the contaminated soil at 96 Coimt.J.erce Street. 

Community Acceptance 

No comments, written or oral, were received during the comment penod. The community has 
expressed neither support for nor dissatisfaction with any component of the selected remedy. 

· Comparative Analysis of Remedial Alternatives for Vapor Intrusion Mitigation 

• VMI: No Action 
• VM2: Sump Pump, Vapor Venting, Treatment and Discharge 
• VM3: Eiihailced Vapor Mitigation 

Overall Protection of Human Health and the Environment 

Alternative VMI (No Action) does not meet this criterion because it does not require, among 
.other things, the continued operation of the existing vapor mitigation system (sump pump, . 
passive venting and water discharge) at 830 South Brownell Road, or the potential enhancement 
of that system, as deemed necessary based on collection of additional data and risk analysis. 
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Alternative v:M2 better protects human health by limiting exposure to vapors emanating directly 
from contaminated groundwater that is below the basement and has in the past entered the 
basement, but it does not meet this criterion because in.Sufficient data currently exist for a risk 
analysis to determine ~fthe current vapor mitigation system adequately protects.human health, 
and VM2 does not reqwre the improve1I1ent or replacement of the existing system as deemed 
necessary based on further study. 

Alternative VM3 meets this criterion; it requires data collection (e.g.; indoor air, sub-slab soil 
gas) and the installation of additional vapor mitigation or other engineering controls to 
supplement or replace the existing sump, venting and discharge system, as necessary, based on 
risk a,nalysi_s of the additional data collected during design. Alternative VM~ also calls for 
additional vapor mitigation in other buildings in the vicinity of the plume, if EPA determines at a 
future time that Site/plume conditions and/or risk and toxicity parameters have changed, and 
EPA subsequently determines through a vapor intrusion study based on multiple lines of 
evidence (e.g., groundwater, sub-slab soil gas and/or indoor air data) and a risk analysis that a 
vapor intrusion pathway into a building exists that is a threat to hu.man health. 

Corrzpliqnce with Applicable or Relevant andAppropriate Environmental Requirements (ARARs) 

All three alternatives meet this criterion. No chemical-specific ARAR exists with respect to 
exposure to contaminants in vapor. 

Alternatives VM2 and VM3 involve the continued operation·ofthe previously installed sump 
pump and venting systeill. Both altell).at_ives include the addition of sump water treatment before 
it is discharged to the ground and indirectly to groundw~ter iil conformance with Vermont's 
Water Pollution Control law. Soil disturbance for the installation ofthe water treatment system 
or other engineering control is expected to be very mitilinal, but work will conform to state and 
federal a,rcheological· and historic preservation laws and wetlands laws, upon further delineation 
ofwork areas, wetlands, wetland buffer i;ones, and riparia,n buffer zones. 

Long-Term Effectiveness and Permanence 

The No Action alternative (VMI) does not provide any long-term effectiveness or permanence 
and does not meet this criterion. 

Through the implementation of an institutional control, Alternatives VM2 and VM3 ensure the· 
continued operation of the existing va.por mitiga.tion system a,t 830 South Brownell Road, ancJ 
continued access to EPA and VT DEC a:nd/or their representatives for maintenance and 
oversight. These institutional control meastires Will help protect the residents m that home from 
harmful vapors until such time as groundwater concentrations are reduced and no longer pose a 
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potential inhalation risk. Due to a lack of sufficient data and risk analysis however, it is unclear 
whether VM2 would provide adequate protection of hwnan health. Alternative VM3 provides 
the greatest degree of long-term effectiveness and permanence because it will require the 
improvement or replace1llent of the exi_sting vapor mitigation system, as determined necessary­
based on additional data sampling and risk assessment. _Additional data are needed to confirm 
whether the existing vapor mitigation system at 830 South :Srownell Road ~dequate1y protects 
residents from inhaling potentially harii1ful vapors emanating from contaminated groundwater. 
Moreover, VM3 includes additional vapor mitigation in other buildings in the vicinity of the 
ph1me, if EPA determines at a future time that Site/plume conditions and/or risk and toxicity 
paratl1eters have ch.a,n.ged, and EPA subsequently determines through a vapor intrusion study 
based on multiple lines of evidence (e.g., groundwater, sub-slab soil gas and/or indoor air data) 
and a risk analysis that a vapor intrusion pathway into a building exists that is a threat to hwnan 
health. 

Reduction of Toxicity, Mobility or Volume Through Treatment 

There is no reduction in toxicity, mobility or volume under the No Action alternative. 
Alternatives VM2 and VM3 use engineering controls (rather than treatment) to reduce the 
toxicity, mobility and volume of vapors into 830 South Brownell Road. However, per the 
requirement of Vermont's Water Pollution Control law, VM2 and VM3 do require treatment of . 
water from the sump in the basement at 830 South Brownell Road prior to discharge to the 
ground surface and indirectly to groundwater. 

Short-Term Effectiveness 

There are no short-term risks to the conmn:mity, Site workers or the environment from 
. implementation of Alternatives VMl, VM2 or VM3. Alternative VMl requires no action. 
· Alternative VM2 will not take long to implement, as the vapor intrusion sys_tem is already in 
place, and the recording of a deed restriction and construction of a water treatment shed are 
relatively straightforward; Alternative VM3 will take longer to achieve than VM2 due to the 
need to collect more data and perform a risk analysis, and contingent on the results, improve or 
replace the existing vapor mitigation system. Alternative VM3, however, is the only alternative 
that will fully address vapor inhalation risk at 830 South Brownell Road and in other buildings in·· 
the vicinity of the plume, as deemed necessary based on risk analyses. 

Implementability 

The No Action alternative (VMl) is the easiest to implement because no remedial actions are 
required other than FYRs. The system requirements under Alternatives VM2 and VM3 are easy 
to implement; contractors capable of designing and installing a sump discharge treatment system 
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(e.g., running the discharge through activated carbon in a treafinent shed on site) and/or active 
venting or v~por barrier mitigation measures, if deemed necessary, are readily: available. 
Institutional controls,. required under Altel"Ilati.ves VM 2 and VM3 are relatively easy to 
implement. 

Cost 

Alternative VMl (No Action) has no capital costs associated with it and the costs· associated with 
required five-year reviews are low. Altern~tives VM2 at $113,141 and VM3 at $157,412 have 
relatively modest costs, most of which is for future m~tenance of the vapor mitigation system 
until such time as groundwater concentrations are reduced and no longer pose a potential 
inhalation risk. 

State Acceptance 

The State of Vermont has given its support for Alternative VM3: Enh~ced Vapor Mitigation to 
fully address potential inhalation risk at 830 South Brownell Road, and, in other buildings in the 
·vicinity of the plume if EPA later determines through a vapor intrusion study and risk analysis 

. that a pathway exists that is a threat to human health. 

Commu_nity 4.cceptance 

No con1Ittents, written or oral, were received during the COinJl1ent period. The community has 
expressed neither support for nor dissatisfaction with any compon~nt of the selected remedy. 

Comparative Analysis of Remedial Alternatives for Groundwater 

• GWl: No Action 
• GW2:. Limited Action/histitutional Controls (ICs) 
• GW3: Monitored Natural Attenuation (MNA) and Long-Term MonitoriIJ.g 
• GW5: In Situ Treatment and Monitored Natural Attenuation 

Ove'rall Protection of Human Health and the Environment 

The No Action alternative (GWl) does not me~t this criterion, the remaining three alternatives 
do. Alternative GWl will not protect human health and the environment becal1Se no action 
would be taken to' address risks posed by the dissolved contaminants in the overburden aquifer. 
Any reduction in risk will occur only through natural attenuation processes. 

Residents and businesses at the Site curre11tly use m'ijlli.cipa,l water. Under the Limited Action · 
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alternative (GW2), institutional controls include deed restrictions and/or a municipal ordiIJ.ance 
to prevent withdrawal of contaminated groundwater, .as well as the State of Vermont's 
reclassification of contaminated groundwater at the Site to Class IV (non-potable), to prohibit the 
use of drinking water wells. Alternative GW2 includes only limited monitoring for the possible 
migration of contaminants across the Site/Class IV boundary. this alternative would be · 

. protective of human health as long as ICs are enforced to prevent exposure to contaminated Site 
groundwater. 

Alternatives GW3 (MNA) and GW5 (In Situ Treatment) also require the ICs, non-potable Class 
IV designation and groundwater monitoring of GW2 .. The monitoring program in Alternatives 
GW3 and GW5 is more comprehensive than GW2 in that in addition to moiii.toring for possible 
migration of~e plume, these alternatives will evaluate the effectiveness of the ongoing natural 
degradation processes across the entire plume. · 

; 

Alternative GW5 is the most protective of human health and the ertviromnent as it includes 
active treatment to destroy in a substantially shorter time-period the contaminants in the 
groundwater that exceed federal and state drinking water standards. 

_Compliance with Applicable or Relevant and Apptoptiate Environmental Requirements (ARARs) 

The No Action alternative (GWl) does not meet this criterion, the remaining three alternatives 
do. 

Because Alternatives GW2 (Limited Action) and GW3 (MNA) include no active remediation, 
compliance with location-specific ARARs will be relatively S1:1'aightforward. Any work 
associated with GW2, GW3 or GW5 (e.g., for installation of wells) will be performed to cop.form 
to state and federal archaeological and historic preser\ration laws, wetlands laws, and upon 
further delineation of work areas,. wetlands, wetland buffer zones and riparian buffer zones. lil· 
addition to the location-specific requirements just described, Alternative GW5 (In Situ 
Treatment) will be conducted to comply with actiori:"-specific state and federal undel'groµnd 
injection rules and with RCRA Chemical, Physical and Biological Treatment regulations. 

Alternatives GWl, GW2 and GW3 will not achieve water quality chemical-specific ARA.Rs 
until contaminants natqrally attenuate. Alternative GW5 (In Situ Treatment) is the oilly r 

alternative that will achieve the chemical.,.specific ARAR cleanup levels earlier than natural 
(attenuation. Implementation of this technology has the potential to meet chemical-specific 
ARARs for TCE in approximately 50 to 75 years (based on analytical modeling) whereas it will 
Wee 115 to 250 years with Alternatives GWl, GW2 and GW3. · 
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Long-Term Effectiveness and Permanence 

The No Action alternative GWl does not provide any long-term effectiveness or perII1a_Jlence 
that can be assessed. 

Alternatives GW2 (Limited Action) and GW3 (MNA) are more effective than GWl due to 
institutional controls that will limit the withdrawal of groundwater, limit the exposure to utility 
workers anc,l others who may come in contact with soils saturated with contaminated 
groundwater and reclassify groundwater to Class IV (non-potable), prohibiting drinkj.ng water 
wells. However, like Alternative GWl, Alternatives GW2 and GW3 leave behind significant 
residual risk over an extended period of time because no actions would be taken to permanently 
reduce ~e level of contaminants in the plume in the long tertn beyond natural attenuation 
processes .. 

Alternative GW5 would provide the highest level oflong-ten:n effectiveness and.peI'IlJ.anence 
because it relies on destructive in situ treatment, implemented over a relatively short (two to 
three years) period oftime,.to achieve cleanup levels in the shortest period of time. 

Reduction of Toxicity, Mobility or Volume Through Treatment 

The No Action alternative (GWl) will not red"Qce contantlruµit toxicity, mobility or volume 
. through treatment. Alternatives GW2 (Limited Action) and GW3 (MNA) provide no active 

treatment for groundwater and rely on natural degradation processes to decrease contaminant 
mass in the long term. Without treatment, the volume, toxicity and migration of the contaminant 
plume will continue to persist over a long period of time. Alternative GW5 (In Situ Treatment) 
would actively red.uce the toxicity, mobilitY and volume of the contamination at the Site, and 
satisfies CERCLA's statutory preference for treatment better than GW2 and GW3. 

Short-Term Effec~iveness 

No active treatments are associated with Alternatives GWl (No Action), GW2 (Limited Action) 
or GW3 (MNA); therefore, short-term risks to the community, Site workers or the environment 
from the installation of new monitoring wells or other incidental work necessitated by these 
alternatives is minimal. Alternative GW5 (In Situ Treatment) is an active treatment that would 
take place in an area that is heavily developed. The pressurized injection of reagents or 
amendments creates a risk to Site workers that can be mitigated through implementation of 
proper engineering controls and standard health and safety measures. Administrative and 
engineering control.s anc,l communi~~tion with local officials and the community would ensure 
the safe transportation, storage and injection of these materials. 
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Based on an analytical model (REMChlor) of groundwater contatµfuant transport and 
degradation, under Alternatives GWl, GW2 and GW3 cleanup could take 115 -250 years. By 
add.ing active treatment with GW5, cleanup times could be reduced to 50 to 75 yeaxs. (Note: 
REMChlor cannot predict when cle~up levels will ac~ly be achieved; it is used only to 
evaluate how the alternatives compare to each other given a similar set of assumptions'.) 

Implementability 

Each groundwater alternative is generally easy to implement. Alternative GWl requires no 
action other than FYRs and is therefore the easiest. All alte~tives except for No Action (GWl) 
require administrative actions and the same level of coordination with third parties to enact · 
institutional controls, and require monitoring at the Site/Class IV boundary. The monitored 
natural attenuation programs under Alternatives GW3 (MNA) and GW5 (In SituTreatment) 
would be more comprehensive than monitoring under GW2 (Limited Action), however, 
redevelopment of existing monitoring wells or installation of new monitoring wells is not 
expected to require a significant effort. Methods for sampling groundwater and analysis are well 
established. Of the groundwater alternatives, GW5 is the most difficult to implement because it 
requires injections in several locations and phases. However, in situ technology has been used at 
other Superfwid sites with similar s~bsurface conditions, and contractors capable of performing 
the wo~k are readily available. 

Cost 

The only costs associated with·the No Action alternative (GWl) are for five-year reviews which 
is the same for all remedial alternatives. 

Costs for groundwater monitoring and future maintenance in the Limited Action alternative 
(GW2) are relatively low, $245,639. The groundwater monitoring program in Alternative GW3 
is more comprehensive than GW2, with more monitoring wells to install, sample and maintain. 
GW3 also includes trend analysis of the da:ta to evaluate the effectiveness ofMNA. The cost of 
GW~ is estimated to be $1,587,524. 

Alternative GW5 is the most expensive of the four alternatives retained, however it is the only 
alternative that includes active treatment of the contaminated groundwater. The FS included a 
range of costs, depending on type of in situ treatment and size of a:rea to be treated, The co$t of 
the tre11tment train option (chemical oxidation.followed by ephanced biodegradation with an 
MNA polishing step) that EPA and VT DEC favors is $7,572,143. 
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State Acceptance 

The State of Vermont has given its support for Alternative GW5: In Situ Treatment and MNA to 
address contaminated groundwater across the Site, and more specifically, the treatment train 
option involving chemical oxidation in the most contaminated portions of the plume and 
enhanced bioremediation in the lesser con~ted pQrtions; followed by MNA. VT DEC has 
indicated.to EPA that the State will reclassify the contaniinated groundwater atthe Site to Class 
IV (non-potable) until such time as Vermont Primary-Groundwater Quality Epforcement 
Standards for drinking water are met. 

Community Acceptance 

No comments, written or oral, were received during the comment period. The comm.unity has 
expressed neither support for nor dissatisfaction with any component of the selected remedy. 

L. THESELECTEDREMEDY 

1. Summary of the Rationale for tile Sel~ted Remedy 

The remedy selected for the Commerce Street Plume Superfund Site is a comprehensive remedy 
that utili.zes source control and management of migration components to address risk from 
contamination at the Site. Source controls measures ate required to address soil that presents 
unacceptable risks to human health. Vapor intrusion mitigation measures will be implemented to 
fully protect people who live and work at the Site from potential risk from inhalation ofVOCs 
from contaminated groundwater. The management of roigration cqmponent addresses 
contaminants in groundwater in the overburden aquifer that present unacceptable risks to human 
health. Of all the alternatives, the selected remedy best satisfies the statutory criteria for remedy 
selection. 

The State's statutory policy is to protect all groundwater resources to m~ntain high-quality 
drinking water. EPA's remedy for the Site, which calls for restoration of groundwater to 
drinking water standards, is consistent with that goal. 

The remedy set forth in this ROD addresses the following unacceptable risks: 

• Potential future residential exposure to soil at 96 Commerce Street contaminated 
with chromium (presumed hexavalent), P AHs and arsenic that pteseiit an 
unacceptable risk to human health; 

• Potential fut\Jre exposµre to contaminated groundwater that could be used as a· 
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source for drinking/household uses and present an unacceptable risk to hutnan 
health; 

• Potential current and future exposure to utility and construction workers working 
in soils saturated with contaminated groundwater that present a potential 
unacceptable risk to human health; and 

• Potential current and future exposure to volatile chemicals emanating to indoor air 
from contaminated groundwater that presents an unacceptable risk to human 
health. 

2.' Description of Remedial Components 

The following alternatives comprise the selected remedy: 

Alternative S03: Excavation and Off-Site.Disposal, 
Alternative VM3: Enhanced Vapor Mitigation 
Alternative GW5: In Situ Treatment and Monitored Natural Attenuation 

, The selected remedy is consistent with EPA's preferred alternatives outlined in the August 2015 
Proposed Plan. A detailed description of each component of the selected remedy is presented 

·below. 

Excavation and Off-Site Disposal of Soil 

a. Pre-design Investigation 

A pre-design investigation (PDI) will be performed in the area of the former unlined 
lagoon on the 96 Commerce Street property to fully delineate the extent of the impacted 
soil and determine background concentrations. The samples will be analyzed for total 
and hexavalent chromium in addition to P AHs and arsenic. 

Wetlands are present between Commerce Street and Kirby Lane and to the east of the 
unnamed stream located near the eastern boundary of the Site, but not iil the area of the 
former unlined lagoon. However, the PDI will include confitmatory wetland, wetland 
buffer ·zone and rip~an bij.ffer zone delineation. Delineation will also include 
confirmation of presence or absence of pre-~ontact archaeological sites in remedial work 
areas. 
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b. Soil Excavation Design 

Following the PDI, a soil removal design will be prepared to specify the vertical and 
horizontal extents of the removal action.s along With the backfilling, compaction, and 
restoration plans; any necessary side-wall and building stabilization procedures; 
destin~tion disposal facility; and health and safety and loading protocols. 

c. Soil Removal, Loading and Off-Site Disposal 

Prior to soil removal, the rear of the parcel at 96 Commerce Street will be cleared of trees 
and brush as necessary to increase the area needed for construction activities. The soil 
may be temporarily stockpiled on the property and covered by polyethylene sheeting, if 
nece~~ary. The soil will be identified an<l characterized to determine appropriate disposal 
designation(s), and disposed of off site in accordance witJ;i Ve11D.OntH~dotJs Waste 
Regulations and RCRA at a licensed facility. 

d. Site Restoration 

Following the soil removal and off-site disposal, the excavation area(s) will be backfilled 
with soil delivered to the Site from an 'off-site sowce and habitat restored to previous 
conditions. If unavoidable impacts to any pre-contact archaeological sites occurred, a 
mitigation plan will be developed in consultation with the Vetmont Division for Historic 
Preservation. Any impacts to protected resources will be mitigated to restore ecological 
functions and values to comply with wetland rules. 

Enhanced Vapor Mitigation 

a Data Collection/Risk Analysis and Pre-Design 

Further vapor intrusion studies are needed to confirm whether the existing vapor 
mitigation system installed by VT DEC at 830 South Brownell Road in 2014 sufficiently 
protects residents iri that home from inhaling potentially harmful vapors emanating from 
contaminated groundwater. Additional indoor air data will be collected and a risk· 
analysis performed. 

Pre-design work will also include confitmatoty wetland, wetland buffer zone and riparian 
buffer zone delineation. Delineation will al~o include confirmation of presence or 
absence of pre..;contact archaeological sites in remedial work areas. 
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b. Construction 

A system (e.g., activated carbon filter in treatment shed) will be constructed on site at 830 
South Brownell Road to treat sump water prior to discharge to the ground surface and 
indirectly to groundwater. Additional rnitigation measures (e.g., active venting,. 
installation of vapor barrier) or other engineering controls will be constructed at 830 

· South Brownell Road if, after additional data collection and risk anl;llysis, it is deemed 
necessary. 

c. Long-ten'n Monitoring and Maintenance 

EPA, VT DEC and/or their representatives will inspect the vapor mitigation system 
routinely and will perform any m~tenance to ensure that it is operational and functional. 
The performance of the existing system will also be monitored regularly to ensure that 
the remedy is protective of the residents~ Monitoring activities may include screening 
basement air with an organic vapor meter; sampling water in the sump and fot voe 
analysis, etc. · 

d. Institutional Controls 

Institutional controls consisting of a deed restriction and/or other enforceable 
mechanisms are necessary to requite that residents· at 830 South Brownell Road continue 
to operate the vapor mitigation system in accordance with EPA and VT DEC direction to 
ensure he~th and safety. This includes notifying EPA and/or VT DEC ifthe system 
stops working or if any other operatioqal issues are noted. the deed restriction or other 
enforceable mechanism must also allow EPA, VT DEC and/or their representatives 
access to the property for equipment inspection and maintenance, and monitoring. 

e, Additional Vapor Mitigation 

The remedy calls for additional vapor mitigation in other builQ.ings in the vicinity of the 
plume, if EPA detei:mines ~ta future time that Site/plume conditions have changed and/or 
risk and toxicity parameters have changed, and EPA subsequently determines through a 
vapor intrusion study based on multiple lines of evidence (e.g., groundwater, sub-slab soil 
gas and/or indoor air data) and a risk analysis that a v1,1por intrusion pathway into a · 
building exists that is a threat to human health. Vapor mitigation measures will include 
enhancement of any existing sump pump system by adding passive venting (and ~l.lIIlP 
discharge treatment if necessary) or other appropriate measures (e.g., active venting, 
vapor barrier or other engineering controls), to be selected in a future decision 
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document ~ approprh1te. Institutionm controls will require continued operation of and 
access to any enhanced or new vapor mitigation system . 

. In Situ Treatment and Monitored Natural Attenuation of Groundwater 

a. Pre-design Studies 

Pre-design studies (bench scale and/or pilot tests) will be conducted to determine the 
specific course of action for in situ treatment. Bench-scale testing of chemical reagents 
and oxidants, and amendments and bacteria will be performed to maximize the 
effecqveness of the chemical treatment. After the bench scale tests are complete, the 
results will be u_sed to perform pilot test(s) in the field. PerfQrm~ce monitoring for each 
pilot test will be performed during the test and approximately two months following the 
event to meastire contaminant reduction and radius of influence as well as treatment 
efficacy. The performance monitoring will include sampling of the monitoring wells in 
the vicinity of the injections. 

Pre-design wor.k will aj.so incluc:Je cont1.rm~tory wethmd, wetland buffer zone and riparian 
buffer zone delineation. Delineation will also include confirmation of presence or 
absence of pre-contact archaeological sites in remedial work areas. 

b. In Situ Treatment Design -

Based on the results of the pre-design studies, a. treatlilent design will be developed with 
the selected process option (i.e., in situ chemical oxidation (ISCO) and/or in situ 
bioremediation (ISB)); delivery methods; types and volumes of amendments to be 
applied; locations and arrangement of injections; duration and schedule of the 
applications; and the application and performance monitoring required to determine 
effectiveness of the technology. · 

The remedial design will also include a health and safety plan to protect Site workers 
from the ri$ks associated with the pressurized injection of reagents or amendments. A 
communications plan will be developed with town officials and nearby residents to 
ensure the safe transportation, storage and injection of these materials. 

c. In Situ Treatment 

In situ treatment (ISCO, ISB, or both) would be performed in the identified areas of the 
plume with the highest concentrations. It is assumed that the oxidants and/or 
aJ11.end,ments would be introduced to the· source area by means of direct push drilling 
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techniques and injected into the lower portions of the overburden aquifer where the 
contamination has come to be located. Based on the conceptual design developed for the 
feasibility study, implementation of the active groundwater treatment is expected in four 
pulses, each lasting three weeks, over the course of two to three years, but is subject to 
change based on refinement during remedial design as well as during remedy 
implementation on the ~asis of field observations and consideration of d~shing . 
returns. 

Performance monitoring before, during and after each injection of oxidants and/or 
amendments will determine the effectiveness of the in situ treatment technology and 
ensure that the materials injected reach the areas targeted for treatment. The monitoring 
program will also include a series of sentinel monitoring locations to provide advance 
notice in the event that the injected materials (e.g., hydrogen peroxide, ozone, molasses) 
are migrating outside the treatment zones. 

d. Monitored Natural Attenuation 

•The goal of this remedial action is to restore groundwater throughout the· Site to high.­
quality drinking water. In situ treattµent iii the areas of highest VOC concentrations is 
expected to remove 90% or more of the contaminant mass that remains sorbed to the 
finer-grained materials in the overburden aquifer that are continuing sources of 
groundwater contamination. The remedy relies on naturally-occurring biological, 
physical and chemical attenuation processes in the subsurface and groundwater 
(collectively referred to as "natural attenuation") to reduce risk in the lesser contaminated 
portions of the plume until groundwater cleanup levels are met. Monitoring the result of 
these processes over time is an ~ntegral component of this remedial technology. Long­
term, regular wonitoring ofVOCs and geochemical parameters will be conducted across 
the entire plume and will be used to an~yze trends in temporal and spatial variations in 
plume chemistry and geometry and assess progress in :meeting long-term remedial 
objectives. 

The adequacy of the existing monitoring well network to evaluate the progress of MNA 
will be assessed during pre-design, after in situ treatment is complete and periodically 
thereafter (i.e., for five-year reviews) as the plume decreases in size and concentration 
over time. New wells will be installed as deemed necessary and unused wells will be 
abandoned. 

MNA Lines of Evidence (LOE) 

The selected remedy includes in situ chemical and biofogical treatment technologies !Mt 
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ate designed to greatly reduce the contami11a#on currently in the aquifer. The 
bioremediation treatment will introduce substrates and nutrients that will create 
conditions that will enhance continued biodegradation and promote MNA which is the 
final, poli~bing step in a treatment train to achieve groundwater cleanup levels. 
Information that supports the fe~ibility of MNA includes: 

• LO.El - Historical trends in contaminant data showing decreasing 
concentration/mass 

~ Historical data show the presence, albeit rare and at low concentr~tions, 
of reductive dechlorillation daughter products (cis~l,2-DCE and vinyl 
chloride) from the attenuation of TCE, which is the primary human-health 
risk driver at the Site. The high concentrations of TCE, however, likely 
11Ja$k lower level daughter products due to elevated laboratory 
quantitation limits. 

~ Concentrations of TCE have shown a slight decreasing trend when 
looking at the data between 2008 and 2012 at most locations, with the 
exception of one location in the western portion of the ph.1.iile. The rate of 
decre~e is sfow but, along with the presence of daughter products, 

· -supports the natw~ occurrence of reductive dechlorination. 

• LOE_2 - Chemical and geochemical data that support attenuation 

ReC:Ord of Decision 
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~ Historical geochemical results in selectec). n;i.ol)itoring wells.within the 
cote of the plume indicate that conditions suitable for reductive 
dechlorination are currently present. Oxidation-reduction potential (ORP) 
rangedfr01;n -338.9 in.V (millivolts) to 201.4 mV with an average of -
117.2 m V from 2008 through 2012. The optimal ORP for red.uctive 
dechlorination is below -100 m V. Similarly, dissolved. oxygen ranged 
from 0.10 mg/L to 5.76 mg/L with an average of0.80 mg/L from 2008 to 
2012. The optimal dissolved oxygen for reductive ~echlorination is 
below 1.0 mg/L. -Additionally, the acidity ofthe aquifer is circumneutral 
with the pH ranging from 5.54 to 9.38 and averaging 7.14 from 2008 to 
2012. The circumneutral pH data suggest that the environment is suitable 
for bacteria and is within the range typically desired by the bacteria to 
thrive, 6.5 to 8.0. 

~ Conditions favorable to MNA will be altered to support ISCO processes; 
-however, oxidants are inherently short-lived in the environment and once 

Final 
Septeniber 2015 
Page63 



Record of Decision 
Part 2: The Decision Summary 

the oxidant is used the aquifer will return to a condition similar to its 
current condition. Since ISCO .is being proposed for the eastern hotspot 
only this impact will be felt in a relatively narrow swath of the Site-wide 
plume. Up- and cross-gradient of the eastern hotspot, conditions will 
remain favorable· for MNA, particularly in those portions of the plume · 
that are treated first with biostimll1ants and/or augmentatio1_1. 

• LOE3 - Data documenting that degradation is occurring and provides an estimate 
of the rate 

» Additional work will be performed during the pre.,.design investigation 
phase of the remedy including: microcosm studies to determine residence 
time of the oxidants to be injected.during the ISCO phase; l\.1NA scoring 
analysis; statistical analysis of the trends in concentrations assUming that 
sufficient rounds have been performed; and determination of degradation 
rates. During these tests, the residence time of oxidants and biostimulants 
will be monitored to ensure selection of suitable design parameters that 
m~imize the potential of each component of the treatment train. 

» Given the low gradients and flow velocities ( .... 61 feet per year) at the 
Site, aquifer conditions likely would remain altered not more than 60 -
100 feet downgra<lient of the ISCO treatment area for 3 to 6 months after 
the last injection, This ass\l,llles use of perm.angan~te or persulfate as the 
oxidant and that it is properly administered (i.e., aquifer is not 
"overdosed"). Other oxidants are more aggressive and could possibly 
have a longer impact on the aquifer. 

» There is a growing body of literature and evidence that Sl.Jggests that 
persulfate may enhance natural attenuation of TCE, if designed and 
executed correctly. 

e. Institutional Controls 

Institutional controls,such as a murticipal ordinailce and/or deed restrictions will be used 
on properties at the Site, and on properties in proximity to the Site (creating an off-site 
buffer zone around known areas of groundwater contamination), in order to limit the 
withdrawal of groundwater in the overburden aquifer., limit exposures to l.Jtility and 
·construction workers and others when working in soil saturated with contaminated 
groundwater until groundwater cleanup levels are met, and prevent disturbance of on-. 
going remedial actions. EPA's proposed area for ICs, based on current information, and 
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subject to potential change based on new information and/or understanding of the Site in 
the future, is shown on Figure 3. the objectives of the institutional controls shall be to 
ensure that no activities take place at the Site or in proximity to the Site that would either 
affect implementation of the selected remedy, cause exposures to hazardous substances or 
cause the contaminant plume to migrate. 

In addition to a ml.l,Ili~ipal ordinance aI1clf Or deed restrictions, the groundwater will be 
reclassified by VT ANR from Vermont Class III which is "sllititble as a source of water 
for individuaI domestic water supply, ittigation, agricultural use and general industrial 
and commercial use" to Cl~s .IV which-is "not suitable as a source of potable water but 
suitable for some agricultural, industrial and commercial use" until groundwater cleanup 
levels are Il1et and the State's goal of restoration to high-quality drinking water is 
achieved. After E_PA's issuance of the ROD, VT ANRwill reclassify groundwater at the 
Site and in proximity to the Site. EPA anticipates that the extent of the new Cla.ss IV area 
wl.11 be similar to the area covered by other institutional controls and will provide an extra 
layer of protection. Vermont law requites that reclassification include a process for 
public participation and comment. 

After the instimtioQ.al controls have been implemented, compliance with the restrictions 
will be monitored and enforced by the State of Vermont to ~nsure that the institutional 
controls remain in effect. EPA and VT DEC will also evaluate periodically whether 
restrictions can be removed or modified as the overburden groundwater plume decreases 
in area and volume over time. 

f. Long-term Monitoring 

As discussed earlier, monitoring the results and progress ofnatural attenuation processes 
over time until groundwater cleanup levels are met is an integral component to the 
remedy selected for the COII1I)1erce Street Plume Superfund Site. Monitoring the 
potential for plume migration beyond the Site boundary, IC zone boundary and Cla.ss IV 
boundary, to the extent that they are different, is also critical. A performance monitoring 
prognun wjll be developed during pre-design that is expected to be more frequent at the 
boundaries, and, in the interior of the plume until grmmdwater conditions have reached a 
new equilibrium after the active (in situ treatment) portion of the groundwater :remedy, 
Site-wide groundwater monitoring will occur not less than every five years, to support 
Five-Year Reviews. · 

Five-year Reviews 

Contaminants will remain at the Site in groundwater above levels that allow for unlimited 
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use and unrestilcted exposure for an extended period of time after implementation of the 
remedy. As such, CERCLA requires periodic (no less often than every five years after 
initiation of the remedial action) reviews of the remedy to ensure that It remains 
protective ofhUinanhealth and the environment. Five-year reviews will include 
evaluations of potential risks frortl exposure to voes through contact and ingestion of 
groundwater, and, the potential for vapor intrusion. Recommendations for improvements 
and follow-up actions will be made, as necessary. 

Changes to the Remedy 

The selected remedy inay be modified as a result of the remedial design and co~t;ruction 
processes. Changes to the remedy described in this Record of Decision will be 
documented in a technical memorandum in the Administrative Record for the Site, an 
Explanation of Significant Differe_nces (ESD) or a Record of Decision Amendment, as 
appropriate. 

3. Summary of the Estimated Remedy Costs 

The costs for operation and maintenance have been projected over 30 years, using the 7% 
discount rate per EPA guidance (A Guide to De·veloping and Documenting Cost Estimates 
During the Feasibility Study, July 2000). The cost of replacing equipment has been included as a 
recurring cost. The cost est_imates also include contingencies to cover unknowns, unforeseen 
circumstances, or unanticipated conditions that were not possible to evaluate from the data on 
hand at the time the estimate was prepared. Contingencies are typically applied as a percentage 
of the total cost of construction or operation and maintenance actiyities cost, rather than applied 
to individ~ cost elements. Contingencies were factored into each component of the remedy, 
consistent with the ranges provided in EPA' s aforementioned guidance. 

The estimated costs for each component of the remedy are summarized in the table below. 

Component Capital Costs Ninµal 04t_M 1 
... Confui2encies 2 T()tal 

S03 369,205 0 225,954 595,159 
VMJ3 28,200 110,J21 19,091 15"7,412 
dW5 4 4,420,325 767,042 2,384,776 7,574.,143. 
Totals 4,817,730 ... _877,163 i,()29,821 ·8,324,714 

1 Total present worth for30 years With 7% discoUn.t rate. 
2 Includes contingencies for remedial design; project management costs; construction 

management; scope and bid/construction. 
3 Includes only upgrades to existing vapor mitigation system at 830 South Brownell Road. 
4 Assumes active (in situ) treatment is ISCO followed by ISB. 

Record of Decision 
Commerce Street Plume 
Williston, VT 

.. 

Final 
September 2015 
Page 66 



R~ord of D~ision 
Part 2: The Decision Summary 

A more detailed breakdown of the costs can be found in Tables L-2 thru L-4. 

There are two major sources of uncertainty that could have an effect on the estimated costs. As 
indicated in the table, only costs associated with possible enhancements, as determined necessary 
after additional data collection and ris1:c assessment, to the existing system in one. home are 
included in the estimated cost for VM3. If future data collection, vapor intrusion studies and risk 
analysis showthat additional residences or commercial buildings require vapor intrusion 
mitigation, those costs would be in addition to those included here. 

The second sm1rce of uncertainty affects the cost of implementing the groundwater in situ 
treatment. For purposes of developing costs for tbe Feasibility Study, the active portion is 
assumed to be ISCO in those portions of the plume where TCE concentrations ~e greater than 
50,000 µg/L, followed by ISB in portions where TCE concentrations are greater than 500 µg/L, 
and is subject to refinement during remedial design. 

The information ip the cost tables is based on the best available information regarding the 
anticipated scope of the selected remedy. Changes in the cost elements are likely to occur as a 
result of new information and data collected during the engineering design. Major changes may 
be documented in the form of a memorandum in the Administrative Record file, an ESD, or a 
ROD amendment. This is an order-of-magnitude engineering cost estimate that is expected to be 
within +50 to -30 percent of the actual project cost, as permitted by EPA guidance. 

4. Expected Outcomes of the Selected Remedy 

Ail expected outcome of the selected remedy is that the soil in the area of the fonner. unlined 
lagoon at 96 Commerce Street (Lot 07:019:011000) will no longer present an unacceptable risk 
to human health from direct exposure (ingestion, dermal contact, inhalation of dust) immediately 
upon excavation and will be suitable for future residential use, 

The selected remedy is also expected to protect residents at 830 South Brownell Road (Lot 
07:003:023000) from the potential health hazards associated with inhaling vapors emanating 
from contaminated groundwater below that basement and that has floQded that basement. the 
selected rerµedy will similarly protect persons within other buildings within the vicinity of the 
plume, if EPA determines based on futute data collection, vapor intrusion study, and risk 
analysis that a vapor intrusion pathway exists that threatens human health. The remedy requires 
that any sump water is treated before it i,s discharged to the ground surface and indirectly to 
groundwater. A deed restriction will ensure that any vapor mitigation system(s) constructed 
remains operational and allows EPA and VT DEC access to perform maintenance and testing to 
ensure ongoing efficacy of the system. 
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Another expected outcome of the selected remedy is that groundwater at the Commerce Street 
Ph.nne Site will not present a future unacceptable risk to human health from direct exposure 
(ingestion, dermal contact, inhalation) and will meet Vermont's goal of aquifer restoration to 
high-quality drinking water. Groundwater is expected to be restored to federal and state drinking 
water standards or other risk-based levels in 50 to 75 years. Jn situ treatment is expected to 
remove as much as 90% of the VOC mass in the overburden aquifer and naturally"'."occurring 
biological, physieal and chemical attenuation processes will continue to act on the contaminants 
that remain until groundwater cleanup levels are achieved. Institutional controls such as a 
I11tIPicipal ordinance and/or deed restrictions, as well as the reclassification of the groundwater 
from Vermont Class III (potable) to Class IV (non-potable) will limit the withdrawal of 
groundwater in the overburden aquifer and will limit harmful current and futqre exposures to 
utility and construction workers and others when working in soils saturated with contantlnated 
groundwater. Monitoring at the outer edges of the plume Will confirm that it is not migrating 
beyond compliance boundaries. 

The effectiveness of the groundwater remedy will be determined based upon attainmeJ1t of th.e 
cleanup levels outlined. in Table L-1, as well as any additional site-related Contaminants of 
Concern (COCs) added through subsequent decision documents. A monitoring program will be 
implemented in order to evaluate remedy performa,nce and progress towards attainment. The 
details of the monitoring. program will be established during the remedial design phase ~d will 
include the preparation of a long-term monitoring plan, but initial. monitoring is expected to 
include evaluation of all Site-related contaminants including VOCs and metals. Monitoring 
scope and frequency could change over titne ba,sed on technical analysis of the remedy, 
optimization studies, revised conceptual site model, or other information, as determined by EPA 
and VT DEC. 

The determination that all cleanup levels have been met should consider historical and current 
monitoring data, contaminant distribution, trend analysis, and the appropriateness of the 
compliance monitoring program (i.e., locations, frequency of monitoring, sampling parameter). 
After all groundwater cleanup levels have been met as determined by EPA and VT DEC 
consistent with Agency guidance and VT Groundwater Protection Rules, EPA will perform a 
risk evaluation which considers additive risk from remaining COCs considering all potential 
routes of exposure to document the residual risk based on exposure to groUJ1dwater at the Site. 
The residual risk evaluation Will document the potential risk associated with the concentrations 
of the COCs remaining in groundwater at .the Site (if detected). 

a. Groundwater Cleanup Levels 

The cleanup levels for all COCs in groundwater were selected based on Maximum 
Contaminant Levels (MCLs) and non-zero MCLGs established under the Safe 
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Drinking Water Act, or more stringent-State drinking water standards (if identified as 
an· ARAR). For those COCs that do not have a federal/state ARAR at the time this 
document was developed, a Site-specific, risk-based cleanup level was calculated. If a 
value described by any of the methods descriped above was not c~pable of being 
detected with good precision and accuracy, or was below what was deemed to be the 
background value, then the practical quantification lilllit ot background value was 
selected as the cleanup levei. The selected cleanup levels are shown in Table L-1. It 
should be noted that the groundwater remedfation at this Site addresses contaminants 
related to the Site only. 

b. Soil Cleanup Levels . 

There are no promulgated standards for soil. Cleanup levels were calcuiated based on 
carcinogenic (1 x 10-6) and non-carcinogenic risk (HI = 1) for residential exposure 
and a,re shown in Table L-1. 

c. Vapor Intrusion Screening Levels 

. In June 2015, EPA issued the Technical Guide for Assessing and Mitigating the 
Vapor Intrusion PathWayfrom Subsurface Vapor Sources to Indoor Air and updated 
the vapor in:t:ru,sion screening levels (VIS Ls) calculator to develop media-specific 
risk-based VISLs for groundwater, soil gas and indoor ~- These VISLs are 
generally updated periodically to reflect any update in chemical toxicity and other 

· contributing factors. 

I 

Future risk amilyses and determinations regarding the need for additional vapor 
mitigation at 830 South Brownell Road and in other buiJdings at the Site will be 
based on the most recent VISLs available at that time. 

:i M. STATUTORY DETERMINATJONS 

The remedial action selected for implementation at the Commerce Street Plume Site is consistent 
with CERCLA and, to the extent practicable, the NCP. The selected remedy is protective of 
human health and the environment and will comply with ARARs while at the same time being 
cost effective. In addition, the selected remedy utilizes pe~anent solutions and alternate 
treatment technologies or resource recovery technologies to the maximum extent practicable, and 
satisfies the statutory preference fot treatment that petmafiently and significantly reduces the 
mobility, toxicity or volume of hazardous substances as a principal element. 
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1. The Selected Remedy is Protective of Human Health and the Environment. 

The selected remedy will reduce expo~ure levels to protective ARAR levels or, in the 
absence ofprotective ARAR levels, to within EPA's generally acceptable risk range of 104 

· 

to 1 o-6 for carcinogenic risk and below the HI of 1 for non-carcinogens in soil and 
groundwater as outlined in Table L-1 for the purposes of thi.s CERCLA remediation. It 
should be noted that the groundwater remediation at this Site addresses contaminants related 
to. the Site only. 

The groundwater at the Commerce Street Plume Supetfund Site is highly contaminated. The 
highest TCE concentrations in.the· overburden aquifer are 10,000 times the regulatory limit 
for drinking water .. By treating the more contaminated zones of the plume with in situ 
technologies and monitoring natural degradation processes, the selected remedy will restore 
the groundwater to the State of Vermont's goal of high-quality drinking water~ In the 
interim, institutional controls will limit the withdrawal of groundwater and exposure to soils 
saturated with conhimin.ated groundwater until cleanup levels are achieved. 

Excavation and off-site disposal of soil at 96 Commerce Street will eliminate the threat to 
human health from residentiat exposure to contam.ihatioil in the area of the former unlined 
lagoon. 

A deed restriction ot other enforceable mechanism that requires the homeowner at 830 South 
Brownell Road to continue to operate the.vapor mitigation system installed by VT DEC in 
2014, in its existing capacity or as modified or replaced b)' EPA as deemed ilecessafy based 
on future data collection and risk analysis, will protect residents froni potential exposures to 
vapor emanating :from contaminated groundwater. The deed restriction or other enforceable 
mechanism will als·o require that EPA, VT. DEC and/or their representatives be allowed 
acce.ss to the vapor mitigation system for inspection, maintenance and oversight. The 
remedy also calls for vapor mitigation systems to be installed in other buildings at the Site, 
should future data collection, vapor intrusion smdies a,n4 risk analysis indicate a risk to 
human health. · 

The selected response action addresses low-level threat wastes at the Site by removing 
contaminated soil and treating the contaminants in the finer-grained material in the 
overburden aquifer that act as an ongoing 'source of groundwater contat:ni_nation. Long term 
monitoring and institutional controls for groundwater and vapor mitigation will ensure that 
the remedy remains protective until cleanup levels are met. There are no principal threat 
wastes at the Comnierce Street PllJille Site. 
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2. The Selected Remedy Complies with ARA.Rs. 

The selected remedy will comply with all federal artd any more stringent state ARARs that 
pertain to the Site. The ARARS and TBCs are found in the tables m Appendix D to this 
ROD. 

3. The Selected Remedy is Cost-Effective. 

The selected remedy is cost-effective because the remedy's costs are proportional to its 
overall effectiveness (see 40 CFR 300.430(t)(l)(ii)(D)). This determination was made by 
evaluating the overall effectiveness of those alternatives that satisfied the threshold criteria 
(i.e., that are protective ofhUll}a,n health and the environment and comply with all federal and 
any more stringent ARARs, or as appropriate,. waive ARARs), Overall effectiveness was 
evaluated by assessing three of the five balancing criteria - long-term effectiveness and 
permanence; reduction in toxicity, mobility, and volume through treatment; and short .. term 
effectiveness, in combination. The overall effectiveness of each alternative then was 
compared to the alternative's costs to determine cost-effectiveness. The relationship of the 
overall effectiveness of this remedial alternative was determined to be proportional to its 
costs and hence represents a reason_able value for the money to be spent. . . 

The estimated present worth cost of the three components that comprise the selected remedy 
is $8,324,714. Excavation and off-site disposal was the most expensive soil alternative 
considered, however, given the relatively small volume of material, it will eliminate the 
thre_at permanently, and does not rely on future maintenance or compliance with deed 
restrictions. The vapor mitjgation c;:omponent relies to the maximum extent possible on the 
existing system at 830 South Brownell Road, installed in 2014. 

In situ treatn_ient of the groundwater accounts for approximately 90% of the cost of the 
selected remedy. Although degradation is occurring naturally and would contin-ue 'Qnder any 
groundwater alteiliative, by focusing active treatment on those portions of the plume where 
contamination in the finer-grained materials in the overburden aquifer is an ongomg source 
and adding biostimulants, the restoration time is reduced from 115 - 250 year$ down to 50 -

· 75 years. With the implementation of the active (in situ) component, the area and volume of 
and the concentrati6ns contained within the groundwater plume are expected to decrease 
more quickly. 

4. The Selected Remedy Utilizes Perma_nent Solutions and Alternative Treatment or 
Resource Recovery Technologies to the Maximum Extent Practicable. 

From those alternatives that attain or, as appropriate, waive ARARs and that are protective of 
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human health and the environttlent, EPA identified which alternative utilizes permanent 
solutions and alternative treatment technologies or resource recovery technologies to the 
maximum extent practicable. This determination Was made by deciding which of the 
identified alternatives provide the best balance of trade-offs among alternatives in tertns of: 
1) long'-term effectiveness and permanence; 2) reduction of toxicity, mobility or volume 
through treatment; 3) short-tenn effectiveness; 4) implementability; and 5) cost. The 
balancing test emphasized long-term effectiveness and permanence and the reduction of 
toxicity, mobility and volume through treatment; and considered the preference for treatment 
as a principal element, the bias against off-site land disposal of untreated waste, and 
community and state acceptance., The selected remedy provides the best balance of trade .. 
offs among the alternatives. 

The selected remedy utilizes pennanent soh.itions to address the human health risks posed by 
the Site. Soil is removed and taken to an appropri~te disposal facility, allowing for 
unrestricted future residential use. Contamination in groundwater will be permanently 
removed, albeit over a long period of time, ultimately allowing for unrestricted use as 
drinking water and other household uses. The conce:m for utility and construction workers 
from exposure to soil saturated with contaminated groundwater, and, the health risk from 
inhaling vapors emanating from the plume across the entire Site will also be permanently 
addressed over time, as contaminant concentrations in groundwater are reduced. 

5. The Selected Remedy Satisfies the Preference for Treatment Which Permanently and 
Signijicantl.y Reduces the Toxicity, Mobility or Volume of the Hazatdous Substances 
as a Principal Element. 

The statutory preference for utilizing treatment that permanently a,nd significantly reduces 
the toxicity, mobility or volume of hazardous substances as a principal element is satjsfied by 
the following components of the selected remedy: 

• Removing contaminated soil from the Site and taking it to a licensed facility. 

• Treating groundwater with in situ technologies and monitored natural attenuation 
until cleanup levels are met, and, monitoring the plume at the boundaries (Site, IC 
zone, Class IV) to ensure that it does not migrate. 

6. Five-Year Reviews of the Selected Remedy are Required. 

Because this remedy will result in hazardous substances remaining Oil-site above levels that 
allow for unlimited use and unrestricted exposure in groundwater for a long period of time, a 
review will be conducted within five years after initiation of the remedial action, and every 
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five years after that, to ensure ~t the remedy ~ontinues to provide adequate protection of 
human health and the environment. 

N. DOCUMENTATION OF NO SIGNIFICANT CHANGES 

There are .no significant changes from the alternatives presented in the August 2015 PrQposed 
Plan. There are two :tniilor changes, both of which are reflected in Table L-1. Cadmium was 
identified as a chemical of conceril and a groundwater cleanup level was selected. The 10"6 risk­
based, residential cleanup level for arsenic in soil is 0.68 mg/kg (not 0.67 mg/kg). 

0. STATEROLE 

The Vermont Department of Environmental Conservation has reviewed the various alternatives 
and has indicated its support for the selected remedy. The State has also reviewed the Remedial 

·Investigation, Risk Assessments and Feasibility Study to determine ifthe selected remedy is· in 
compliance with applicable or relevant and appropriate state environmental and facility siting 
laws and regulations. The State of Vermont concurs with all components of the remedy for the 
Commerc~ Street Plume Superfund Site. A copy of the State's letter 1s attached as Appendix A. 
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RESPONSIVENESS SUMMARY 

The purpose of the Responsiveness Swnmary is to provide a concise response to any issues 
raised during the public comment period by stakeholders in the community regarding the 
proposed remedial alternative and any other general concerns about the Site. 

No written comments were received during the 30-day public comment period which extended 
from August 6, 2015 through September 4, 2015. 

On August 12, 2015, EPA and VT DEC held a public informational meeting whic:h was followed 
by a public hearing on the proposed remedial alternative (the "Proposed Plan") at ToWn Ha11 in 
Williston, VT. No oral comments were offered during the public hearing by any of the 
approximately 20 members of the public in attendance. 

Below is a summary of the actions undertaken by EPA to notify the community of their 
opportunity to review and comment on the proposed remedial alternatives. 

• On July29, 2015 EPA mailed a letter to approximately 70 parties that own property on or 
ne~ the Site, providing a copy of the Proposed Plan and notice of the August 12th 
informational meeting, public hearing, and a drop-in session to allow for one ... on-one 
discussions with Agency personnel regarding potential impacts of the proposed remedial 
alternative on individual parcels. Similar notice was sent to Mitec Technologies, Inc. 

• On July 30, 2015, BPA published notice of the Proposed Plan in the Williston Observer 
and announced dates of the comment period and public hearing to accept oral comments. 

• On August 6, 2015, EPA made the Proposed Plan and supporting Administrative Record 
available at the Alling Memorial Library in Williston, VT, and the EPA Records Center 
in ~oston, MA. 

• On August 8, 2015, EPA mailed postcards to over 400 parties announcing the public 
meeting and public hearing on the Proposed Plan. 

I 

The outreach materials (letters, postcards) and a transcript of the hearing are included iii the 
Administrative Record (Appendix F). 
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~-VERMONT 

State ofVerm,ont AGENCYOFNATURALRESOURCES 
VI' Dept Environ:m~ntal Conse.rvatjon . 

Z8 September 2015 

Nancy Batmakian, Acting Director 
Office of Site Remediation and Restoration 
USEP A Region 1 
5 Post Office Square 
Suite 100 (0SRR07-4) 
Boston, MA 02109 

Dear Ms. Barmakian 

The State of Vermont, Departi:nent of Environmental Conservatio11 (VTDEC) hi:1s reviewed the US 
EPA September 2015 Proposed Plan and the Record of Decision, to remediate the Commerce Street 
Plume Superfund Site. The VT DEC concurs with the preferred response actions outlined in the 
proposed plan and ROD, which consists of the following: 

Contaminated Shallow Soils 

• Excavation of approximately 630 cubic yards of contaminated soil in the area of a former 
wastewater lagoon located behind the former Mitec manufacturing facility located at 96 
Commerce Street..· 

Contaminated Groundwater 

• In-situ Chemical Oxidation (ISCO) of contaminated groundwater and soils through the 
injection of chemical oxidants into the most conta,rnim1ted portions of the plume. 

• Following completion of the ISCO, conduct in-situ active bioremediation. This may involve the 
injection of nutrients or other amendments and bioaugmentation. 

• Monitored Natural Attenuation upon completion of the active bioremediation. 

• Long Term monitoring to assess effectiveness ofMNA and any plume migration; 

• Implementing Institutional Controls (e.g. deed restrictions, mUnicipal ordinance, State 
reclassification of groundwater) to limit the withdrawal of groundwater and limit the exposure . 
of utility workers who may come into contact with soils saturated with contaminated 
groundwater until remediation is complete. 

Vapor 

• Implement Institutional Control~ to require th~ co11tinued op~ration of a vapor 
mitigation system in one residence. 

RegionalOffices - Barre/EssexJct./Rutland/Springfield/St. Johnsbury 

• .. · : 



• Install and operate a treatment system to treat contaminated groundwater as part of the vapor 
mitigation system. 

. . 

This concurrence is predicated on obtaining the necessary funds from the Legislature. The VT DEC is 
cowrn.itted to work with .the Legislature to establish the required ·1evel and system of funding to meet 
the financial obligation at this site, The VT DEC intends to fulfill its obligations under CERCLA to the 
best of its abilities, given the funding constraints that may exist over the life of the project. 

The VT DEC looks forward to its continued partnership with EPA and the successful implementation 

of this project. 

Sincerely, 

Alyssa Schuren, Commissioner 
Department of Envirorun.ental Conservation · 

- 2 -
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Detected Chemicals 

2,3,7,8-TCDD TEO 

1, 1,2-Trichloroethane 

1, 1 '-Biphenyl 

1,2,4-Trichlorobenzene 

1,2-Dibromo-3-chloropropane 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3-Dichlorobenzene 

4-Nitrophenol 

4,6-Dinitro-2-methylphenol 

Bis(2-ethylhexyl)phthalate 

Chloroform 

cis-1,2-Dichloroethene 

Methane 

Vlethylene chloride 

~-nitroso-di-n-propylamine 

Tetrachloroethene 

rans-1,2-Dichloroethene 

Trichloroethene 

Vinyl Chloride 

PAHs 

Benzo(a)anthracene 

Benzo(a)pyrene 

Be.nzo(b)fluoranthene 

Dibenz(a,h)anthracene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

iMetals 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Nickel 

Thallium 

Vanadium 

TABLE G-1 

HUMAN HEAL TH CONTAMINANTS OF POTENTIAL CONCERN (COPCs) 

COMMERCE STREET PLUME SUPERFUND SITE 

WILLISTON, VERMONT 

COPCs for each Exposure Medium and Receptors 

Surface 
Shallow' 

Shallow' 
Sediment for 

Water for 
Groundwater for 

Groundwater for 
Groundwater 

Protection of Protection of for Protection of 
Receptors 

Protection of 
Construction 

Protection of 
Drinking Water 

Receptors Indoor Air 
Workers 

v 

v 
v 

v 

v v 
v v 

v 
v 

v 

v v v v 
v v 

v 
v v 
v 
v 
v 

v 

v 
v 

v v v 

v 
v v v 
v v v 

v v v 
v 

v v 

v 
v v 

v 

1) Shallow groundwater defined as 0-1 O feet below ground surface, measured at top of the well screen. 

2) Shallow groundwater defined as 0-15 feet below ground surface, measured at top of the well screen. 

NH-3901-2014 

Soil at 96 
Soil at Properties 

Commerce 
along Shunpike 
Road and South 

Street for 
Brownell Road fo1 

Residents 
Residents 

v 

v 
v 
v 

v v 

v v 

v v 
v v 

v v 

v v 

Nobis Engineering, Inc. 



TableG-2 

Summary of Cancer Risks and Noncancer Hazard Indices 

Commerce Street Plume Superfund Site 

Williston, Vermont 

RME 

Media 
Exposu19 Scenario 

Receptor CR>1E-04 
Major Contributors to 

lndlvldu1I TotllNC Organ-Specific Major Contributors to Totll lndlvldu1I 
Al9a Tlmefnlme 

or Hl>1 
Totll CR" Toti! CR llndlvldual CR 

COPCCR HI HI Above 1.0 HI (Individual HQ> 1.0) COPCHQ 
>1E-Oe 

Sediment 
Adult River Rec191tfon1I 

No UE-07 0.0043 
Visitor 

Sediment unnamed Current 
Child River Rec,.aUonal stream No .. , .... Dlbenz 1 h anthr1cene 1.4E-Oll 0.041 

Visitor Chromium 2.0E-Oe 

Surf1ce W1ter 
Adult Rlvar RecreaUonal 

No 8.llE-07 0.00711 
Visitor 

Surf1ce W1ter Unnamed Current 
Child River Recre1Uon1I Stre1m 

Visitor 
No Vlnyl chloride 8.llE-011 0.018 

Sh1llow 
Groundater In 

Current ConstrucUon Worker Yes Trlchloroethylene 2.1 
Con11trucUon 

Trenches 

ll.llE-08 
9.2E-04 

Age-Adjusted Resident Yea 
8.9E-02 

NE 
1.9E-04 
1.8E-04 

Chromium 1.1E-03 
3.11 

Groundwater 0.0117 

Adult Resident Yea NE 4.9 
0.0711 

Site Futu19 
27811 
G.1111 
II.II 

0.082 
8.1 

Child Resident Yea NE 
0.079 

Trlchloroeth lane 31119 
Arsenic 1.11 
Cobllt 1.11 

Iron 1.3 

Notn: 

' Note that for conservaUsm, total Chromium resuts are based on hexavalent chromium toxicity criteria. 
COPC Contaminant of PotenUlll Concern 

CR Cancer Risk 
CTE Central Tendency Exposure 
HI Hazard Index 
HQ Hazard Quotient 
NC Noncancer 
NE Not Evaluated 

RME Reasonable Maximum Exposure 
•••••• Total Cancer Risks are above 1E-04orHazard lndicesabove 1. 

Total Cencer Risks fal in the range of 1E-04 to 1E-06. 

Hobb Enalnurin&, Inc. 



Table G-3. Risks of the maximum concentration in 0-10 ft bgs soil at 96 Commerce Street, assuming chromium is hexavalent. 

Residentia l Soi l RSL 96 Commerce St. 

HQ ILCR (2012 & 2013) Risk 

Chemical Units (0.1) (1.0) (1.0E-06) Cone. 

Trichloroethene mg/kg 0.412 4.120 0.943 NA 

Fluoranthene mg/kg 232 2,320 0.700 

Benz(a)anthracene mg/kg 0.153 0.370 

Benzo(a)pyrene mg/kg 0.0153 0.320 

Benzo(b)fluoranthene mg/kg 0.153 0.360 

Benzo(k)fluoranthene mg/kg 1.53 0.300 

Chrysene mg/kg 15.3 0.410 

Pyrene mg/kg 174 1,740 0.540 

Aluminum mg/kg 7,740 77,400 14000 

Arsenic mg/kg 3.44 34.4 0.670 4.4 

Barium mg/kg 1,530 15,300 28 

Cadmium mg/kg 7 70 4.2 

Chromium (+6) mg/kg 23.4 234 0.301 320 

Cobalt mg/kg 2.34 23.4 6.1 

Copper mg/kg 313 3,130 140 

Iron mg/kg 5,480 54,800 15000 

Lead • mg/kg 400 ° 16 

Manganese mg/kg 180 1,800 260 

Nickel mg/kg 155 1,550 18 

Vanadium mg/kg 39.3 393 14 

Zinc mg/kg 2,350 23,500 67 

Data are for soil depths of 0-10 ft below ground surface (bgs) 

Only chemicals detected at least once at any depth are tabulated. 

Highlighted concentrations exceed RSLs for HQ =0.1 or ILCR = lE--06. 

RSL = EPA Regional Screening Level 

HQ = Soil Concentration/(RSL for HQ = 1) 

ILCR = (Soil Concentration/RSL for ILCR = lE-06) x lE--06 

ILCR = Incremental lifetime Cancer Risk 

• The RSL for lead Is a policy based acceptable level for residents 

HQ = Hazard Quotient 

HI = Hazard Index 

GI = gastrointestinal 

CNS = Central Nervous System 

BW = Body Weight 

IS = immune system 

NA = Not Analyzed 

NR = Not Reported on IRIS database 

Location ILCR HQ 

SB-12-5 3.0E-04 

SB-12-5 2.4E-06 

SB-12-5 2.lE--05 

SB-12-5 2.4E-06 

SB-12-5 2.0E--07 

SB-12-5 2.7E-08 

SB-12-5 3.lE-04 

SB-12-5 1.8E-01 

SB-12-5 6.6E-06 1.3E-01 

SB-12-5 1.8E-03 

SB-12-5 6.0E-02 

SB-13-2 1.lE-03 1.4E+OO 

SB-12-5 2.6E-01 

SB-12-5 4.5E-02 

SB-12-5 2.7E-01 

SB-12-5 • 
SB-12-5 1.4E-01 

SB-12-5 l.2E-02 

SB-12-5 3.6E-02 

SB-12-5 2.9E-03 

Total Risk: 1.lE-03 2.5E+o0 

HI (CNS)= 3.3E-01 

HI( skin)= 1.3E-01 

HI (kidney)= 1.3E-01 

HI (thyroid)= 6.2E-02 

HI (GI)= 2.7E-01 

Hl(BW)= 2.7E-01 

HI (hair)= 1.2E-02 

HI (blood)= 3.6E-02 

HI (chromium) = 1.4E+OO 

HI (copper) = 4.5E-02 

Target 

Tissue 

forHQ 

kidney,blood 

kidney 

CNS 

skin 

kidney 

kidney 

NR 

thyroid 

NR 

GI 

• 
CNS 

BW 

hair 

blood 



- -
- -themlC:a1 

i.2 ofchlc:iroethe1r1e 
ds-t,2 t>ichioroethylene 
Metbyle_ne Chlorid_e 
'retraC:liforoethy!ene * 
Trichloroethylene 
Vinyl Chloride 

Arsenic 
Total Chromium 
Cadmium 
Cobalt 
Iron 

Benzo( a )a nth racene* * 
Benzo(a)pyrene** 
Benzo(b)fluoranthene** 

liel<jl_vaient chrQroiu_ni 
A.~en1i:** 

-- -- - - --

-

·Table L-1-
Groundwater and Soil Cleanup Levels 

- --
cJeanu'iJ -~evef.- Basi_s for Selection 

-

Groundwater - VOCs 
5 µg/i. fylCL t 

---· 
70 µ&/L MCL 
~_µg/L MC_~ --

·-·· - ·5 µg/L 1Vit1 
5 µg/L MCL 
2 µg/L MCL 

Ground_Wat:er..:. Metals 
--- - - -- -- ... - -

10 µg/L MCL -
100 µg/L MCL 
5 µg/L MCL 
6 µg/L Risk-based (HQ=l, residential) 

14,000 µg/L Risk-based (HQ=l, residential) 
Soils - PAHs (for 96 Commerce Street only) 

0.15 mg/Kg Risk-based (10"6 , residentiai) 
0.015 mg/Kg Risk-based (10-&, resid_ential) 

_ 0.15 rn8/Kg Risk-based (10-6 ; res-idential) 
Soils - Metals (for 96 Commer.ce Street only) 

--
o,3 mS/ks _ ~i~k~ba.sed (lci6, re_s!_dent!a.I) 

--
·o.6smg/~_ 

--
~_lsk-based (iei6

, resi.denti_~I)_ 
-t Maximum Contaminant i.evei (MCL) per federal and eqlclivalent state drinkin~ water standards. 

* Oirect contact to and inhalation of shallow groundwater with TCE concentrations in excess of 2.3 
µg/L pose a risk to the construction/utility worker. EPA is selecting the MCL for TCE as the cleanup 
level e1s a matter of policy; and based on Site-spE!cific conditions. Specifically, the TCE plume is 
generally at depths ranging from 10 to 15 feet below the water table, and, the exposure assumptions 
(8 hrs/day, 5 days/per week, for 6 months) are highly conservative; 

** Or background, as determined during pre-remedial design soil sampling, whichever is higher. 
Clean1Jp to background will be recorded in a future decision document, as appropriate. 



ALTERNATIVE S03: EXCAVATION AND OFF-SITE DISPOSAL 

Site: Commerce StreetPlume,superfund Site 
Location: Williston, Vennont 
Phase: Feasibility Study {·30% to +50%) 
Base Year: 2015 
Date: April 2015 

Description 

Canltal Costs 

TableL-2 
CostDetall 

Alternatlve S03: Excavation and Off-Site Disposal 
Commerce Street Plume Superfund Site 

Wiiiiston, Vermont 
Page 1of2 

Description: lihe Soil Excavation and Off-Site Disposal!actlon indudes the excavation, loading, transport, and. off-site disPosal 
of contaminated soil from 96 Commerce Street (fonner Mitec Systems property). The soil is presumed to contain RCRA 
characteristic,hazardouswaste. This action includes re-grading with clean fill and restoring vegetation. 

Qty. Units Unit Cost Cost Notes 

· ~oil Excavation and Off-Site Dlsnosal lfonner Mltec Svstems nronertvl -
. Pre-Design Soil Confinnation Sampling 1.5 day $ 3;500 $ 5,250 {15'borings over 1.5 days with Geoprobe) 

• Analytical sampling (Total.and Hexavalen~ Chromium) 45 ea $ 65 $ 2;925· 3 samples per boring 

: Mobilization I Demobilization 1 Is $ 5;000 $ 5,000 
Clearing and Grubbing of excavation area 1 Is $ 6;500 $ 6;500. 

· Temporary Facilities 1 Is $ 1,000 $ 1,000 

Erosion;and Sediment Control 440 ft $ 12 $ 5;2ao: 
· Soil Excavation 1 day $ 12,500 $ 12,500: 

Transportation and Disposal 945 tons $ 325 $ 307, 125. Assumes 630 CY as hazardous.waste {Chromium) 

, Clean'Fill 945 tons $ 25 $ 23,625 

: Institutional Controls 0 ea $ 8,000 $ -
{Deed Restrictions and/or Activity Use Restrictions) 

' 
Total Before Contingency and other factors I $ 369,205 

Nobis Engineering; Inc. 



Description 

Contingency (30%) 

Engineering Design 

Project Management 
Construction Management (Field Oversight and RePOrting) 

.6.nn11•1j7Atl nR.U r.n•ta 
Groundwater Monitoring 

Analytical Costs 

Routine Maintenance 

Site Inspections 
Annual Reporting 

Five-Year Review Cost 

Contingency (10%) 
Project Management (5%) 

Cost type Year 

p ....... nt V•l11A A--•··-•-

Capital Cost 0 

Annual O&M Cost 1-30 

Table L-2 
Cost Detail 

Alternative 503: Excavation and Off-Site Disposal 
Commerce Street Plume Superfund Site 

Williston, Vennont 
Page2 of 2 

Qty. Units Unit Cost 

30% $ 

Subtotal IS 

10% $ 
6% $ 
8% $ 

Totlll Calllbd ca.ta: S 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

Total Annual O&M Costl S 

Total Non- Total Annual O&M Discount 
Discounted Cost Coat Rate 

$ 595, 158 $ 

$ 172,500 $ 5,750 7% $ 

• 

Cost Notes 

110,762 

479,967 

47,997 

28,798 

38 397 

IH1H 

-
-

Notes: -
Annual O&M Costs shown are average annualized - costs over the period 0-30 years. See Appendix D of 

- the Feasibility Study for yearly O&M cost detail. 
5,000 

500 

250 

5,750 

PRESENT 
VALUE 

595, 158 

62,037 
From O&M Cost Sheets in Appendix D of the Feasibility 
Studv 

U71M 

Nobis Engineering, Inc. 



ALTERNATIVE VM3: ENHANCED VAPOR MITIGATION 

Site: Commerce Street Plume Superfund Site 
Location: Williston, Vermont 
Phase: Feasibility Study (-30% to +50%) 
Base Year: 2015 
Date: April 2015 

Descrlotlon 
Can1ta1 Cnt0bl 

Carbon System 
Pre-<lesign investigation and risk analysis 
Vapor barrier 
Active venting system 

Institutional Controls 
(Deed Restrictions and/or Activity Use Restrictions) 

Contingency (30%) 

Engineering Design 
Project Management 
Construction Manaaement (Field Oversiaht and Reoortinal 

A--··- 11
- .. Oii.ii Cn•hl 

GroundWater Monitoring 
Analytical Costs 
Routine Maintenance 
Site Inspections 
Annual Reporting 
Five-Year Review Cost 
Contingency (10%) 
Project Management (5%) 

Cost type Year 

p .... .,nt V•luA An•lu•I• 

Capital Cost 0 
Annual O&M Cost 1-30 

Table L-3 
Cost Detail 

Alternative VM3: Enhanced Vapor Mitigation 
Commerce Street Plume Superfund Site 

Wiiiiston, Vermont 
Page 1of1 

Description: This alternative includes all the elements of Alternative VM2 and the installation of additional vapor mitigation to supplement 
or replace the existing system at 830 So. Brownell Road. This alternative also includes the installation of vapor mitigation or engineering 
controls at other properties if warranted based on samples collected in conjunction with future 5-year reviews. For estimating purposes, 
costs for one active system at 830 So. Brownell Road was assumed for this evaluation. 

Qtv. Units Unit Coat Coat Notes 

1 Is $ 1,200 $ 1,200 
1 Is $ 12,000 $ 12,000 
1 Is $ 3,500 $ 3,500 
1 Is $ 3,500 $ 3,500 

1 ea $ 8,000 $ 8,000 

Total Before Contingency and other factors( $ 28,200 
30% $ 8,460 

Subtotal!$ 36,660 
9% $ 3,299 
8% $ 2,933 
12% $ 4 399 

Total ea..-1 Coeta: I 47 291 .. ,,! 

Notes: 
$ 1,000 Annual O&M Costs shown are average annualized costs over 
$ - the period 0-30 years. See Appendix D of the Feasibi lity Study for 
$ 1,500 yearly O&M cost detail. 
$ 1,000 
$ -
$ 5,000 
$ 850 
$ 425 

Total Annual O&M Costl $ 9,775 
Total Non- Total Annual Discount PRESENT 

Discounted Cost O&MCoat Rate VALUE 

$ 47,291 $ 47,291 

$ 293 250 $ 9775 7% $ 110 121 From O&M Cost Sheets in Aooendix D of the Feasibility Study 
I 1157412 

Nobis Engineering, Inc. 



Table L-4 
Coat Detail 

Alternative GW5: In Situ Treatment (ISCO and ISB Barriers) and Monitored Natural Attenuation 
Commerce Street Plume Superfund Site 

Williston, Vermont 
Page 1of2 

ALTERNATIVE GW5: IN SITU GROUNDWATER TREATMENT nsco. ISB ZONES> AND MONITORED NATURAL ATTENUATION 

Site: Commerce Street Plume Superfund Site 
Location: Williston, Vermont 
Phase: Feasibility Study (-30% to +50%) 
Base Year: 2015 
Date: April 2015 

ISB Bench Scale 
- Sample Collection 
- Microcosm Studies 
- Reporting 

ISB Piiot Study 
- Sample/Water Collection 
- Mobilization and Site Prep. 
- Creation of Cultures 
- Installation of Injection Points 
- Batching, Injection, and Monitoring 
- Sample Analysis 
- Decon and Site Restoration 
- Reporting 

ISB Treatment 
Mobilization {East and West Areas) 
Temporary Facilities and Work Area Setup 

quifer Amendments to adjust pH, DO, and ORP 
Cultures/Bacteria 
Electron Donor - Sodium Lactate 
Electron Donor - LactOil 
On Site Batching and Preparation 
ISB Injection Points (Direct Inject with Geoprobe) 
Treatment Monitoring and Sample Collection During Injections 
Sample Analysis 
Site Restoration 

Description: This alternative addresses the site-wide dissolved-phase plume with MNA and institutional controls, as described in 
Alternative GW3. In addition, portions of the plume with TCE concentrations > 50,000 ppb will receive targeted chemical treatment and 
TCE > 500 ppb will receive targeted biological treatment through wells drilled into the saturated zone. Chemical oxidant injected into the 
subsurface either destroys compounds or converts them to less-toxic substances through a series of oxidation reactions. Injection of 
biostimulants, carbon sources, nutrients and naturally-occurring or bio-engir)eered bacteria into the subsurface stimulates or supplements 
natural attenuation processes. This alternative will require bench- and pilot-scale tests during remedial design to detennine design 
parameters, which oxidants are suitable and whether on-going biodegradation is aerobic or anaerobic. Either treatment may be used 
alone, or together in a treatment train. 

Notes 

ea $ 7,500 $ 7,500 
ea $ 35,000 $ 35,000 
ea $ 12,000 $ 12,000 

ea $ 7,500 $ 7,500 
ea $ 10,000 $ 10,000 
ea $ 25,000 $ 25,000 
wk $ 15,000 $ 15,000 

1 wk $ 37,800 $ 37,800 
25 ea $ 1,000 $ 25,000 

ea $ 15,000 $ 15,000 
Is $ 35,000 $ 35,000 

$ 224,800 Bench and Piiot Studies Subtotal 

2 ea $ 15,000 $ 30,000 2 Mobilizations 
2 ea $ 10,000 $ 20,000 

250 gal $ 100 $ 25,000 Includes Shipping 
600 l $ 210 $ 126,000 Includes Shipping 

60,000 lbs $ 3.0 $ 180,000 Includes Shipping 
165,000 lbs $ 3.5 $ 577,500 Includes Shipping 

3 wk $ 37,800 $ 113,400 
6 wk $ 45,000 $ 270,000 2 events, 3 weeks each, 3 Rigs 
6 wk $ 37,800 $ 226,800 
50 ea $ 1,000 $ 50,000 
2 ea $ 10 000 $ 20000 

Nobis Engineering, Inc. 



Descrlotlon 

Table LA 
Cost Detail 

Alternative GW5: In Situ Treatment (ISCO and ISB Barriers) and Monitored Natural Attenuation 
Commerce Street Plume Superfund Site 

Williston, Vermont 
Page 2 of 2 

Qtv. Units Unit Cost Cost Notes 
1~u Poruon • i::aawm AnNI W1U1 11,;c >'OU,wu 1191L: 12 root Utlcknen o~r 154,000 11r- AnNI and 1aa Treatment aamera or 11,;c ;ioow pglL 

(120,000 SF for Eat and Weet Areas) 
Decon and Demobilization 2 ea $ 15,000 $ 30,000 
IDW Disposal 2 ea $ 10,000 $ 20,000 
Post Injection Sample Collection (2 rounds) 2 wk $ 37,80Q $ 75,600 
Post Injection Sample Analysis (2 rounds) 100 ea $ 1,000 $ 100,000 

s 1,864,300 Bio Treatment Zone Subtotal 

Institutional Controls 1 Is $ 8,000 $ 8000 
Total Before Contingency and other factors I$ 2 097,100 

Contingency (30%) 30% $ 629, 130 

Subtotal I S 2,726,230 

Engineering Design 8% $ 218,098 

Project Management 5% $ 136,312 

Construction Management (Field Oversight and Reporting) 7% $ 190,836 

Total 188 Banter C.pltol Coats $ 3,271,478 . Total 18CO C.Dltlll Coats S 3.133828 Refer to Table 5-7 of the Feaalbllltv Studv 
18CO and 188 Banter C.Dltal Coats $ 880l101 

Notes: 
!Annualized O&M Costs Annual O&M Costs shown are average 
Groundwater Monitoring $ 19,250 annualized costs over the period 0-30 years. 
~alytical Costs $ 11 ,010 See Appendix D of the Feasibility Study for 
Routine Maintenance $ 400 yearly O&M cost detail. 
Site Inspections $ . 
~nual Reporting $ 3,333 
Five-Year Review Cost $ 5,000 
Contingency (10%) $ 3,899 
Project Management (5%) $ 1,950 

Total Annual O&M Cost l S 44,842 

Cost type Year 
Total Non- Total Annual Discount 

PRESENT VALUE 
Discounted Cost O&MCost Rate 

Present Value An•lv•is 
Capital Cost 0 $ 6,805, 1.01 $ 6,805,101 
Annual O&M Cost 1-30 $ 1,345 270 $ 44,842 7% $ 767,042 

s 7.&72.143 

Nobis Engineering, Inc. 



AppendixC, 

Glossary ofTerm_s and Acronyms 



1x10-4 

1x10-6 

AIP 

ARAR 

ATSDR 

bgs 

CERCLA 

cis-1,2-DCE 

COPC 

CSM 

DNAPL 

ELCR 

EPA 

FYR 

HI 

) HHRA 

HQ 

IC 

In situ 

ISB 

ISCO 

LOE 

mg/kg 

Mitec Systems 

MNA 

NAPL 

NPL 

Glossary ofTetms and Acronyms 

1in10,000 

1 in 1,000,000 

Alling Industrial Patk . 

Applicable or Relevant and Appropriate Requirement 

Agency for Toxic Substances and Disease Registry 

below ground su,rface 

Comprehensive Environmental Response, Compens~tion ~d Lia,bility Act 

Cis-1,2-dichloroethylene 

chemical of potential concern 

conceptual site model 

dense non-aqueous phase liquid 

excess lifetime cancer risk 

United States Environmental Protection Agency 

Five-Year Review 

hazard index 

human-health risk assessment 

hazard quotient 

institutional control 

in place 

in situ bioremediation 

in situ chemical oxidation 

lines of evidence 

milligrams per kilogram 

M:itec Systems Corporation 

Monitored Natural Attenuation 

non-~ueous phase liquid 

National Priorities List 



O&M 

PAHs 

PCE 

ppb 

RAO 

RCRA 

RD/RA 

Rl/FS 

RME 

ROD 

RSL 

svoc 
TCE 

µg/L 

µg/m3 

VI 

VISL 

voe 
VTANR 

VT DEC 

operation and maintenance 

polycyclic aromatic hydrocarbons 

, tetrachloroethylene 

part~ per billion 

remedial action objective 

Resource Conservation and Recovery Act 

remedial design/remedial action 

remedial investigation/feasibility study 

reasonable maximwil exposure 

Record of Decision 

regional screening level 

semi-volatile organic compound 

trichloroethylene 

micrograms per liter 

micrograms per cubic meter 

vapor intrusion 

vapor intrusion screen level 

volatile organic compound 

Vermont Agency of Natural Resources 

. Vermont Department of Environmental Conservation 



AppendixD 

Applicable and Relevant and Appropriate (ARARs) Tables 



! 

TableD-1 
Location-Specific ARARs 
Commerce Street Plume Superfund Site 
Williston, Vermont 
Page 1 of1 

REQUIREMENT STATUS 

$TATE ARARs.and TBCs 

10 VSA Chapter 37, Vermont 
. Wetlands Protection And Water 

Resources Management Act; Applicable 
Environmental Protection Rules, 
Chapter 30, Vermont Wetland Rules 

! 
! 

' 

i 

- ,, 

10 VSA Chapter 151, Vermont's 
Land Use and Development Law , Relevantand 
(Act 250); Act 250 Rules (October 1, ' Appropriate 
2013)- I 

' 

I 

' 

IVermontHistoric Preservation Law, 
22VSA §§ 743(4), 761, 763;.and.· Applicable 

: 
767. i 

Vermont ANR Guidance on Riparian To Be 
Buffers (December·9, 2005) ' Considerec;l 

' I 
! 

FEDERAL ARARs 
, 

National Historic Preservation Act 
, (NHPA), Section 106, 16 USC 470 et Applicable 
. seq .. , 36 CFR Part 800 

NH-4058-2015 

REQUIREMENT SYNOPSIS 
II ACTION TAKEN TO COMPLY WITH ARARs 

II Groundwater Soil Vapor 

No Class I wetlands occur on-site and Class 11. 
No Class I wetlands occur on-site and Class 111 

These standards· establish criteria for delineating Class One and Class Two wetlands; which are 
wetlands·are limited·to the area between No Class I wetlands occur on"site and Class II wetlands 

wetlands are limited to the area between Commerce 
Commerce Street and Kirby Lane and to the east are.limited to the,area between Commerce Street and 

considered significant'wetlands, and sets forth allowed uses for.these wetlands. Jurisdiction under the 
of the unnamed stream. Wetlands will be further Kirby Lane and to the east of the unnamed stream. A 

Street and Kirby Lane and to the east of the unnamed 
rules includes a 100-foot and 50-footbuffer zone to Class One and Class Two wetlands, respectively. The stream. Wetlands will be further delineated:before 
uses must not have· undue adverse impacts on the significant functions of the1wet1and, Class Three · 

delineated before wont begins, Any incidental confirmatory wetland and buffer zone delineation will' be 
wont begins. Although unexpected, if wont is within 

wetlands are defined, but are not protected under these rules (they are addressed under Tille 10 VSA 
wont, such as the installation of new wells, within performed prior to wont in the vicinity. Alteration of any· 

,he buffer zone or wetlands, wont will be implemented 
Chapter 151, belo~). 

the buffer zone o(wetlands, will be implemented Class II wetlands will be mitigated, as.required, to 
o protect wetlands; mitigate any loss, and restore : 

, o protect wetlands, mitigate any loss, and restore restore ecological.functions and· values, ~cological•functions and values. 
ecologicar functions and values, l 

Issues to be addressed'. in assessing compliance.withAct 250 include substantive environmental and 
I 

! ! i 
facility siting requirements associated•with: ' ! 
• any resulting. undue water and air pollution, including construction-related dust and protection of The remedy includes in situ treatment of the i ' 
headwaters (criterion 1) impacted groundwater. Installation of new , · Only minimal soil disturbance to build a water 
• compliance with all standards for disposal of wastes (criterion 1 (B)); monitoring and injection wills will be done in The.remedy requires soil removal. Erosion control discharge treatment system or enhanced/new vapor I 

! 

•.impacts on floodways (criterion 1(D)); bompliance with this ARAR. As necessary, measures will be implemented to prevent impacts to mitigation system(s) is anticipated. As.necessary, ! 

•impacts on streams (criterion 1(E)); erosion control measures will be1implemented to streams, floodways, wetlands, etc. Measures will be erosion control measures will be·implemented to 
' 

•impact on state-regulated wetlands (Class One, Two, and Three); (criterion 1(G)); prevent impacts to streams, floodways, wetlands, ~sed to limit airborne dust. Impacts on habitats, prevent impacts to streams, floodways, wetlands, etc .. ' 

• any resulting undue erosion control or reduction in capacity of land to hold water (criterion 4); etc. Measures will be•used to limit airborne dust. resources, and·public investments will be minimized1 tv'leasures will be· used to limit airborne dust. Impacts 
•impact on rare and natura1·areas, historic sites (criterion 8(A)); ' impacts· on habitats; resources, and public !hrough engineered controls. . on habitats, resources, and public investments will be, ' 
•impact· on necessary wildlife.habitat and endangered species· (criterion 8(B)); investments will be· minimized through engineered · minimized through engineered controls. I 
• extraction of earth resources (criterion 9(D) and (E)); • pontrols. 

I (; 
• energy conservation (criterion.9(F)); and 

, 

•public investments (roads).(criterion 9(1<)). ' ; 
. I 

J'he remedy includes in situ treatment of the Jhe remedy requires soil removal. The area of - Only minimal soil disturbance to build a·water ' 

Places controls on actions· conducted by the state that may impact historic, scientific; or archaeological 
impacted groundwater. installation of. new excavation has·already been disturbed by former owners discharge treatment •system or enhanced/new vapor 

sites and data. The Vermont, Division of Historic Preservation has identified a high probability for signifcant 
monitoring wells, will be completed in compliance . and subject to a removal action by the State of Vermont., mitigation system(s) is anticipated. Wont will be 

' with this ARAR,·as wont is further delineated, in Wont will will be completed in complia11ce with this completed in compliance with this ARAR, as wont is i pre-contact.archaeological sites. · : 
consultation with the Vermont Division of Historic ' ARAR, as wont is further delineated, in consultation· with: further delineated; in.consultation with tl1e Vermont 

: Preservation. · the VermontDivision of Historic Preservation. Division.of Historic Preservation. 
, 

This guidance provides technical information on the functions and values of riparian.buffers, as well as 
' 

An unnamed •stream with riparian buffer zone 
describing acceptable activities within buffef zones. It recommend.s the establishment of 100 foot buffer 

exists on-site, which will be further delineated An unnamed stream with riparian buffer zone exists 
zones to streams under circumstances where there is an increased·risk of erosion and/or potential for 

before wont·begins. Any incidental wont in the 
. An unnamed stream with riparian buffer zone exists on-

on-site, whici1 will be further delineated before wont 
overland flow of pollutants. Where Class II wetlands are contiguous:to a waterbody, buffer widths of · $ite, which will be further delineated before wont begins, 
greater than 50 feet may be recommended based on cas~specific.application ofthis• Guidance. This 

riparian buffer zone, such as the installation of - Wont within the riparian buffer zone will be implemented 
begins. Wont within the riparian buffer zonewill be 

Guidance•will also.be used to recommend.buffers for Class Ill wetlands contiguous to waterbodies, as 
new monitoring or injection wells, will: be i lo protect the water quality of the adjacent waterway. 

implemented.to protect the•water quality of the 
, implemented to protect the water quality of the adjacent waterway. I 

necessary to maintain the functions and values of the1riparian area. This guidance will be a TBC,if any I 

adjacent waterway. ' . I 
wont occurs in riparian buffer zones, .as further delineated. i. 

!The remedy includes in situ treatment of the !The remedy requires soil removal. The area of. Only minimal soil disturbance to build a water 
Section 106 of the NHPAof 1966 requires EPA to take into account the effect of all of its actions on historic. impacted groundwater. Installation of new excavation has·already been disturbed by former owners discharge treatment system or enhanced/new vapor 
properties. ·In consultation with the State Historic Preservation Officer (SHPO) EPA is to identify potential monitoring wells, will be completed in compliance and subject to removal ·action by the State of Vermont. mitigation system(s) is anticipated. Wont.will be 
adverse effects on· historic properties and.seek ways to avoid, minimize or mitigate any suci1 effects.on rwit11 this ARAR, .as wont is further delineated, in Wont will will·be completed in compliance with this completed in compliance with this ARAR, as wont is 
historic properties;· ; . ~onsultation with the Vermont Division of Historic ~RAR. as wont is furttier delineated, in consultation with further delineated, in consultation with the Vermont 

.. !Preservation . · ~e Vermont Division of Historic Preservation. Division1of Historic Preservation. · 

Nobis Engineering, Inc. 



Table 0-2 

Chemical-Specific ARARs 

Commerce Street Plume Superfund1 Site 

Williston, Vermont 

Page 1 of2 

REQUIREMENT 
1 

STATE ARARs .and TBCs 

. Environmental Protection Rule Chapter 12, 
Section 1.2-702 and Table 1 of Appendix 1 
(Primary Groundwater Quality Enforcement 

' 

Standards), promulgated under the authority of 10 
VSA Chapter 48, Section 1390-1394. 

Environmental Protection Rule, Chapter 12, Final 
Pre-Rulingmaking Draft, Groundwater Protection 
Rule and Strategy, last revised on 8/13/15 

VT 'Department of Environmental Conservatio11 
Investigation and Remediation of Contaminated 
Properties Procedures (IRCPP), April 2012 

--- --, A_l ARARs and TBCs 

Federal Safe Drinking Water Act - Maximum 
Contaminant Levels (MCLs), National Primary 

! 

' 
! 

' 
,! 

11 

Drinking Water Regulations, 40 CFR 141 Subparts 
BandG 

i 

! . 
' 

. pral Slope Factor (SF) for Cancer Ingestion 
: Effects, EPA Integrated: Risk Information System 
. (IRIS) 

Inhalation Unit Risk (IUR) for Inhalation Cancer 
Effects, EPA IRIS 

NH-:4058-2015 

STAJUS 

Applicable 

To Be 
Considered 

To Be 
Considered· 

- . 

Relevant and 
appropriate 

To Be·· 
Considered 

·' 

To Be· 
Considered 

REQUIREMENT SYNOPSIS u ACTION TAKEN TO COMPLY WITH ARARs 
11: Groundwater Soil Vapor ' 

~ 

' 

Establishes groundwater classes and standards for groundwater quality. Management 
Primary Groundwater Quality Enforcement 
Standards are equivalent to MCLs for 

criteria for each groundwater class as well as primary standards for groundwater 
Gontaminants of concern at the Site. MCLs 

protection are established. Promulgated Primary Groundwater Quality Enforcement 
Were used to determine cleanup levels. In N/A N/A 

Standards are based on promulgated federal Maximum Contaminant Levels (MCL), and 
. situ treatment of the impacted groundwater 

VT Department of Health Drinking Water Health Advisories if no federal MCL was 
· is expected ~o achieve cleanup levels within 

adopted. (Preventative Action Limits also listed in Table 1 are not an ARAR). 
1 50 to 75 years. 

' 
. i 

I 

In situ treatment of the impacted 
' . groundwater is expected to achieve cleanup 

levels within 501to 75 years. Cleanup levels 
are based on federal MCLs. New 

Proposed regulatory changes to Environmental Protection Rule Chapter 12 to, among 
standards, including any new Prjmary 

other things, establish classes of groundwater, a process for groundwater classification~ 
Groundwater Quality Enforcement 

N/A NIA 
Standards, based on new scientific 

and newly proposed Primary Groundwater Quality Enforcement Standards. 
information or awareness will be reviewed al 
least every five years under CERCLA 
Section 121(c) to assure that human health 

.. and the environment are being protected by 
the remedial action. 

Vapor cleanup levels are 

ICRPP .includes numeric, health based soil and vapor remedial chemical concentration 
Soil cleanup .levels are based on EPA based on EPA risk criterion; 

N/A risk criterion. ICRPP screenii:ig values ICRPP vapor screening, 
screening values for soil and vapor'intrusion. 

' will serve as additional TBC. values will serve as 
additonaHBC. 

. ' 

These standards protect drinking water quality by limiting the levels of specific 
Used to determine cleanup levels, Which 
were based on MCLs. The remedy includes .; . 

contaminants that can adversely affect public health and are known or anticipated to 
N/A 

'.occur in, public water systems. MC Ls are the highest level of. a contaminant that is 
in situ treatment of the impacted NIA 
groundwater to achieve cleanup levels ; 

· 'allowed in drinking waterand were used as cleanup standards. I 
Within 50 to 75 years. I 

·-
I 

i 
I ' I 

i 

· SFs are used to compute the ·incremental cancer risk from exposure to contaminants and 
SFs were used·to evaluate carcinogenic SFs were used to evaluate 

SFs were used to evaluate 
represent the most up-to-date information on cancer risk from IRIS. An upper bound, earcinogenic health risks 
approximating, a 95% eonfidence. limit, on the increased cancer risk from a lifetime 

health risks associated with site-related c;arcinogenic health risks associated 
associated with site-related 

exposure to an agent. Used for EPA risk assessments. 
contaminants. ' with site-related contaminants. 

contaminants. ! . . 

' 
; I 
I 

IURs· are used to compute the incremental cancer risk from exposure to cantaminants i IURs were used to evaluate 
and represent the most up-t<t_date information on cancer risk from IRIS. The upper IURs were used1to.evaluate carcinogenic IURs were used to evaluate 

carcinogenic'health risks 
health risks associated with site-related carcinogenic health risks associated I 

bound excess lifetime cancer risk estimated to result from continuous exposure to an associated with site-related 

agent at a concentration of 1 ug/m3 in air. Used· for EPA risk assessments. 
contaminants. ~ith site-related contaminants. 

contaminants. ! 
; 

! 
I 

Nobis Engineering,, lflc, 



Table D-2 
Chemical-Specific ARARs 
Commerce Street Plume Superfund Site 
Williston, Vermont 
·Page 2 of 2 

REQUIREMENT STATUS REQUIREMENT SYNOPSIS ACTION TAKEN TO COMPLY WITH ARARs 

'G===================================;=========~============================================================::::;;===========G=r=o=u=n=d=w=a=te=r=·===========iF============S=o=i=l============ti:=========V=a=1D='o=r=========t1 

Oral Reference Dose (RfO) for Non-Cancer 
, Ingestion Effects,. EPA IRIS 

Inhalation Reference Concentration (RfC) for: 
Inhalation Non-Cancer Effects, EPA IRIS 

Guidelines for Carcinogen Risk Assessment 
EPA/630/P-03/001F (March 2005) 

Supplemental Guidance for Assessing 
Susceptibility from Early-Life Exposure to 
Carcinogens EPA/630/R-03/003F (March 2005) 

Technical Guide for Assessing and Mitigating the 
~apor Intrusion Pathway from Subsurface Vapor 
Sources to Indoor Air, OSWER Publication 9200.2' 
154 (June 2015) 

NH-4058-2015 

RfDs are used to compute the incremental non-cancer risk from exposure to 
contaminants and representthe most up-to-date information on cancer risk from IRIS. 

To Be An estimate (with an uncertainty spanning perhaps an order of magnitude) of a daily oral 
Considered exposure to the human population (including sensitive subgroups) that is likely to be 

without an appreciable risk of deleterious effects during a lifetime. Used for EPA risk 
assessments. 

RfCs are used to compute the incremental non-cancer risk from exposure to 
contaminants and represent t.!"le most up-to-date information on cancer risk from IRIS. 

l'o Be . An estimate (with an uncertainty spanning perhaps an order of magnitude) of a 
Considered continuous inhalation exposure to the human population (including sensiti~e .subgroups) 

that is likely to be without an appreciable risk of deleterious effects during a lifetime. 
Used for EPA risk assessments. 

! 
To Be :These guidelines provide guidance on conducting risk assessments involving 

Considered carcinogens. 

To Be 'These guidelines provide guidance on conducting risk assessments involving 
Considered 'carcinogens in children. 

RfDs were used to evaluate non­
carcinogenic health risks associated with 
site-related contaminants. 

RfCs were used to evaluate non­
carcinogenic health risks associated with. 
site-related contaminants. 

RfDs were used to evaluate non~ 
!;arcinogenic health risks associated 

• ~ith site-related contaminants. 
I 
I 

I 

RfCs were used to evaluate non­
tarciriogenic health risks associated 
tV,rith site-related contaminants. 
\ 
i 

I 
I 
I . 

RfDs were used to evaluate 
non-carcinogenic health 
risks associated with site­
related contaminants. 

RfCs were used to evaluate 
hon-carcinogenic health 
~isks associated with site­
related contaminants. 

These guidelines for assessing cancer risks n-hese.guidelines for assessing cancer These guidelines for 
assessing cancer risks were 

were also used' to evaluate risk. risks were also used to evaluate risk. 

These guidelines were used for evaluating 
cancer risks in children. 

These guidelines were used for 
evaluating cancer risks ;in children. 

also used to evaluate risk. , 

These guidelines were used 
for evaluating cancer risks 
in children. 

To Be ,This guidance will be followed to analyze and: address any potential vapor intrusion at the N/A 
Considered 'Site · · 

NIA 

No chemical-specific ARAR 
exists with respe<::t to 
exposure to vapor. Vapor 
cleanup level based on EPA 
risk criterion. Guidance on 
assessment and mitigation 
of vapor intrustion to serve 
as TBC. 

i . 

Nobis Engineering, Inc. 



Tab(e D-3 
Action-Specific ARARs 
Commerce Street Plume·Superfund Site 
Williston, Vermont 
Page 1of3 

REQUIREMENT 

STATEARARs 

Environmental Protection Rule, Chapter'13, Water 
Pollution Control Permit Regulations (Vermont 
National Pollutant•Discharge Elimination System 
(NPDES) Regulations) 

10 VSA Chapter 47, Vermont Water Pollution 
Control; Environmental Protection·Rule, Chapter 
29a, Vermont Water Quality Standards•in 
AppendixC 

.10 VSA Chapter 23; Vermont Air Pollution Control 
Act; Environmental Protection Rule Chapter 5, Air 
Pollution Control Regulations, including 5"231 (4) 
and 5-241 (1) for dust. -

. -

10 VSA Chapter 47, Water Pollution.Control§ 
1259(a) 

Environmental Protection Rule, Chapter 11, 
Underground. Injection Control. Regulations 

10VSA Chapter 159, Vermont Waste 
Management Act; Environmental Protection Rule, 
Chapter 7, Vermont Hazardous Waste 
Management Regulations, Subchapter 2, 
ldentifiation and Listing of Hazardous Waste 

10 VSA Chapter 159, VermontWaste 
Management Act; Environmental Protection Rule, 
Chapter 7, VermontHazardous Waste 
Management Regulations, Subchapter 3; 
Hazardous· Waste Generator Standards 

NH-4058-2015 

STATUS REQUIREMENT SYNOPSIS 

ApP,licable 
The regulations establish requirements for discharges to surface waters, 
compliance with NPDES standards. 

Establishes water quality standards for surface waters and applies to remedies 
Applicable 

that call for monitoring surface water bodies on and off of the Site. 

Lists prohibited activities and regulatory requirements affecting air quality and 
Applicable 

establishes primary and second a~ ambient air quality standards. 

' 

Applicable 
VT DEC requires.treatment to primary groundwater standards•speclfied .in 
Environmental Protection Rule 12 for discharge to a water of the state. 

Relevant and Substantive requirements for injection of substances into groundwater for in situ 
Appropri11te groundwater treatment. 

Establish~s requirements for the identification of. hazardous waste based on 
Applicable characteristics and listing. Incorporates.requirements of the federal: Resource 

Conservation and Recovery Act regulations, 40 CFR 261. 

'. 

Establishes requirements for generators of hazardous wastes. Incorporates 
Applicable requirements ofthe federal·Resource Conservation and Recovery Act regulations, 

40CFR262. 

-

11: ACTION TAKEN TO COMPLY WITH ARARs i 
II Groundwater Soll I Vanor I 

: 

I 

Although the remedy involves in situ 
The remedy.includes.soil removal and 

I 

treatment through underground 
off-site disposal. Discharge to surface 

injections, it does not Involve 
discharges to surface waters or 

waters or streams is not expected. Any The remedy does .not involve any discharges to 

streams. Any water brought to the dewatering1will be filtered and treated' streams. 
appropriately prior to discharge, or 

surface will be batched and disposed 
disposed of off-site. 

of in compliance with ARARs. 

.. 

Although the remedy involves in·situ 
[The remedy includes soil removal and 

treatment through underground 
off-site disposal. Discharge to.surface 

injections, it does not involve 
r,wters or streams is not expected. Any The remedy dcif-s not involve any discharges to l!ischarges to surface. waters or 
dewatering:will be filtered and treated streams. 

streams, Any water brought to the 
appropriately prior to discharge, or 

surface will be batched and disposed 
of in compliance with ARARs. 

disposed of off-site. 

The remedy requires in situ treatment The remedy includes soil removal using 
Installation of th.e water treatment system 

and MNA through underground water heavy equipment and trucks for 
injection wells and monitoring wells. · ~ansportation of the material. No idling 

building or enhanced/new vapor mitigation 

Proceedures will be implemented to policies will be instituted·during the work 
system(s), as· deemed•necessary based on 

minimize airborne dust if pew wells days. Methods will be .used to limit 
further risk analysis, will use methods· to limit 
airborne dust. · · 

are installed; airborne dust. 

This·ARAR does not apply to the The remedy includes soil removal and 
The remedy' requires construction ofa treatment 
system for contaminated sump pump water at 

injection of chemical reagents•and off"site disposal. Any dewatering will be 
830 South:BroWllell Road. Sump water will be 

biological stimulants for purposes of ~iltered and treated appropriately prior to 
treated:to primary groundwater standards prior to 

remediation. discharge, or disposed of off-site, 
discharge to the ground. 

In situ treatment wells installed as:a 
part of a response action pursuant.to 
CERCLA.are•not regulated under 
section 11-303 of this regulation, 

N/A N/A 
however; the remedy will be 
completed in compliance with the 
substantive requirements of this 
ARAR. 

Only minimal RCRA waste is 
~xpected'to be generated. 

The remedy includes soil removal and The remedy involves vapor:mitigation and is not 
investigation, monitoring and injection 

off-site disposal ofRCRA waste. Prior anticipated to involve RCRA waste. However, 
well derived waste (e.g. purge water, 

~o transportation and disposal, waste any incidentarRCRA waste generated, if any, wil 
contaMiilated· soils from new wells, 

will be Identified and characterized in· be•collected~ characterized, prior to.shipment 
etc.). will be identified~ characterized, 

accordance with this ARAR. and disposal at an approved facility. 
prior to transportation and disposal at 
a licensed facility. 

0nly minimal RCRA waste is ' 

~xpected to be generated I 
(investigation, monitoring and i lThe remedy involv.es vapormitigatlon and is not 

!he remedy includes soil removal and 
injection well derived waste (e.g. antlcipated 1to involve RCRA waste. However, if . 
purgewater, contaminated soils from 

. off~site disposal ofRCRA waste. The 
any Incidental RCRA waste is: generated, the 

new wells, etc.)). If RCRA waste is . 
substantive requirements of these 

substantive'requirements of these.generator 
generator rules will. be followed. 

generated, the substantive 
! 

rules will be followed. 
requirements of these generator rules. 
will be followed .. i 

Nobis Engineering, Inc. 



Table D-3 
Action-Specific ARARs 
Commerce Street Plume Superfund Site 
Wiiiiston, Vennont 
Page2of3 

REQUIREMENT 

10 VSA Chapter 159, Vennont Waste 
Management Act; Environmental Protection Rule, 
Chapter 7, Vennont Hazardous Waste 
Management Regulations, Subchapter 5, 
~equirements for'Hazardous Waste Storage, 
;Treatment and Disposal Facilities. 
I 

i 

FEDERALARARsandTBCs 

: 

Resource Conservation and Recovery Act 
(RCRA), 42 U.S.C. §§ 6901, et seq., RCRA 

I 
Regulations; 40 CFRPart 261•, 262, 264, including 1 

140 CFR 264 Subpart G Closure,and Post.Closure. ' i 

i 

! 

RCRA (40 CFR 265~ Subpart Q - Chemical, 
Physical and Biological Treatment 

Clean Water Act, Section 402 - National Pollution 
Discharge Elimination System (NPDES), 40 CFR 
122-125, 131· 

Clean Water Act, Section 304(a), National 
RecommendedWater Quality Criterta (NRWQC), 
40CFR 131.11 

Underground Injection Control Program, 40 CFR 
144', 146, 147. 

Use of Monitored· Natural Attenuation at 
Superfund~ RCRA Corrective Action, and 
Underground Storage Tank Sites. Final QSWER 
Directive, Publication EPA/5401R-991009. April 
1999' 

NH4058-2015 

STATUS REQUIREMENT SYNOPSIS 

Establishes requirements for the design, construction, operation, and 

Applicable 
maintenance of hazardous waste treatment, storage, and disposal facilities, 
Incorporates requirements of the federal Resource Conservation and Recovery 
Act regulations: 40 CFR 264, including 40 CFR 264 Subpart G, Closure and Post-
Closure. 

Applicable 
' Vennont is delegated to implement these regulations through its Hazardous 

Waste Management Regulations (see above). 

Relevant and Standards apply to facilities where hazardous wastes are treated by chemical, 
Appropriate physicai, or biological methods. . -

-

The CWA contains discharge·limitatio11, monitoring requirements for discharges 
Applicable into surface waters. The regulations would be applicable to remedial strategies 

involving discharge to surface waters. 

Relevant and NRWQC are provided by EPA for chemicals for the protection of human health 
Appropriate and the protection of acquatic life. 

Relevant and Vennontis delegated to implementthese regulations through its Underground 
Appropriate Injection Control regulatons (see above). 

lnCludes proceedural requirements for the use of monitored natural attenuation as 
To Be Considered 

a remedial component. -. 
I 

ACTION TAKEN, TO COMPLY WITH ARARs i 

Groundwater Soll l Vapor 

Only minimal RCRA waste is ' 

The,remedy Includes soil removal.and 
expected to be generated 

off-site disposal of RCRA waste. The 
The remedy in~olves vapor mitigation and 1 is not (Investigation, monitortng,and I remedy will comply with these storage, 
anticipated to involve RCRA waste. However, If injection.well•dertved waste (e:g. 

treatment and disposal regulations, 
purge water, contaminated.soils from 

specifically including the closure 
any incidental RCRA waste is generated, waste 

new wells, etc.)). lfRCRA waste is 
requirements of this ARAR through the 

storage, treatment and disposal requirements 
generated, waste storage, treatment 

removal of all 'RCRA contamihants at 9€ 
will be followed~ 

and disposal requirements will be 
Commerce Street. I 

~ollowed: i 

Only minimal RCRA waste is 
The remedy includes soil removal and 

expec;ted to be generated 
off-site disposal of RCRA waste. Waste Jhe remedy involves vapor mitigation and.is not 

(investigation, monitortng and 
will be identified· and characterized as ~nticipated to involve RCRA waste. However, if 

injection well dertved waste (e.g; 
prescrtbed~ generator rules will be any incidental RCRA waste is generated~ waste 

purge water, contaminated soils from 
followed; generator, waste storage, Win be identified and characterized as 

new wells, etc.)). RCRA waste will be 
prescrtbed; generator, and waste, storage, treatment and disposal requirements 

identified<and Characterized as 
wiil be followed, specifically Including !treatment and1disposal·requirements will be• 

prescrtbed; generator and waste 
the removal of ali contaminated soil· ~ollowed. 

storage, treatment and disposal 
under closure requirements. I 

~uirerilents will be.followed. I 
I 

ifhe remedy Includes In situ 0freatment ! 
' ihrough underground injections of The remedy requires soil excavation ; 

chemical reagents and biological and removal and does not involve any 
stimulants~ Therefore, the remedy wil Chemical, physical orbiological NI~ 
be completed in compliance with the treatment. Therefore this ARARisnot ' I 
substantive requirements of this relevant and appropriate. 
IARAR 

!Aithough the remedy involves in situ 
The remedy includes-sc;>il removal and 

treatmentthrough underground 
off-site disposal. Discharge·to surface 

injections, it.does not involve 
waters or streams is not expected. Any· The .remedy does not Involve any discharges· to 

discharges to surface waters or 
dewatering will be filtered and treated streams. 

streams. Any water brought to the 
appropriately prior to discharge, or 

surface-will be batched and disposed 
disposed of off"site. 

of in compliance:with ARARs. 

Although the remedy involves in situ 
The remedy includes;soil removal and 

treatment through underground 
off-site disposal. Discharge.to surface 

injections, it does not involve 
~aters or streams is not expected. Any The remedy does not involve any discharges to 

discharges to surface waters.or 
streams: Any water brought to the 

dewatering will·be filtered and treated streams. 
appropriately prtor to discharge, or 

surface will be batched and disposed 
disposed of off~site. ~ hf in compliance with ARARs. 

In situ treatmentwells installed as a 
part of a response action pursuant to 
C::ERC!cA are not regulated under 
Vennont UIC regulations, however, NIA · NIA 
the remedy will be completed in 
compliance with the substantive 
requirements of.this ARAR 

The remedy requires in situ 
remediation coupled with MNA. This 

NIA NIA 
guidance will be used to guide the 
MNA program under the remedy. 

Nobis Engineering, Inc. 



TabieD-3 
Action-Specific ARARs 
Commerce Street Plume Superfi.md.Slte 
Wiiiiston, Vermont 
Page 3 of 3 

REQUIREMENT 

Perfonnance Monitoring of.MNA Remedies for 
l\IOCs.in Ground Water, EPA/6001R-041027; April 
2004'. 

An Approach for Evaluating the Progress of 
Natural Attenuation, EPA 600/R-111204, 
December 2011 

NH-4058-2015 

STATUS REQUIREMEN.T SYNOPSIS 

.lndudes proceedural requirements for the.use of monitored natural attenuation of 
To.Be Considered 

voes as a remedial component. 

lndudes proceedural requirements for evaluation of attenuation under monitored 
To Be Considered 

natural attenuation. remedy. 

'· 
! ACTION TAKEN TO COMPLY WITH ARARs ' 

Groundwater Soll Vannr 

The remedy requi"9s in situ 
remediation coupled with MNA. This . 

NIA 
guidance will be used to .. gulde the NIA 

MNA program under. the remedy. 

Jhe remedy requlres'in situ 
remediatlon·coupled with MNA. This NIA 
guidance will be used to·guide .the NIA 

. MNA program under the remedy. 
~ 

Nobis Engineering, Inc. 
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Commerce Street Plume 
NPL Site Administrative Record 

Record of Decision (ROD) 

Index 
., 

ROD Dated September 2015 
Released: October 2015 

Prepared by 
EPA New England 

Office of Site Remediation & Restoration 



Introduction to the Collection 

This is t:lle administrative record for the Commerce Street Plume Superfund Site, Williston, 
Vermont, Record of Decision (ROD), signed September 2015. The file contains site-specific 
docuµients and a list of guidance documents used by EPA staff in selecting a response action a:t 
the site. 

This Administrative Record replaces the administrative recor<l file for the Commerce Street 
Plume S1,1perfund Site, Willistol), Vermont, Record of Decision (ROD) Proposed Plan, released 
August 2015. · 

The administrative record file is available for review at: 

EPA New England OSRR Records and Information Center 
1st Floor, 5 Post Office Square, Suite 100 (OSRR 02-3), 
Boston, MA 02109-3912 
(by appointment) 
617-918-1440 (phone) 
617-918 .. 1223 (fax) 
www .epa.g()v/regionO 1/superfund/resource/records.htm 

Dorothy Alling Memorial Library 
21 Library Lane 
Williston, VT 05495 
802-878-4918 
http://www.willistonJib.vtus/ 

An administrative record tile is required by the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), as amended by the Superfund Amendments and 
Reauthorization Act (SARA). 

Please note that the compact disc(s) (CD) containing this Administrative Record may include 
index data and other metadata (hereinafter collectively referred to a~ metadata) to allow the user 
to conduct index searches and key word searches across all the files contained on the CD. All the 
information that appears in the metadata, including any dates associated with creation of the 
indexing data, is not part of the Administrative Record for the Site under CERCLA and shall not 
be constn,ied as relevant to the docilinents that comprise the Administrative Record. This 
tnetadata is provided as a convenience for the user and is not part of the Adqiinistrative Record. 

Questions about this administrative record file should be directed to EPA's remedial project 
manager, Karen Lumino, lumino.~en@epa.gov, 617-918-1348. 

\ 

mailto:lumino.karen@epa.gov
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Doc Type: REPORT 

248028 SITE INVESTIGATION (SI) REPORT 
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Addressee: , MITEC TELECOM INC · 

Doc Type: REPORT 
SITE INSPE£TION (SI) 
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INTERIM FINAL GUIDANCE FOR CONDUCTING REMEDIAL INVESTIGAf:IONS AND FEASIBILITY ~ 

2002 01-0ct-88 STUDIES UNDER CERCLA. OSWER #9355.3-01 
C473 01-Aug-97 RULES OF THUMB FOR SUPERFUND REMEDY SELECTION (EPA 540-R-97-013) OSWER 9355.0-69 

FINAL OSWER DIRECTIVE "USE OF MONITORED NAT:URAL ATIENUATION AT SUPERFUND, 
C512 21-Apr-99 RCRA CORRECTIVE.ACTION, AND UNDERGROUND STORAGE TANK SITES" OSWER 9200.4-17P 

GUIDE TO PREPARING SUPERFUND PROPOSED PLANS RECORDS OF DECISION AND OTHER 
C525 01-Jul-99 REMEDY SELECTION DECISION DOCUMENTS OSWER 9200.1-23 P 

AN APPROACH FOR EVALUATING THE PROGRESS OF NATURAL ATIENUATION IN 
C905 i 01-Dec~ll GROUNDWATER EPA 600/R-11/204 
C1008 01-Apr-12 INVESTIGATION AND REMEDIATION OF CONTAMINATED PROPERTIES PROCEDURE 
C1009 01-Apr-04 PERFORMANCE MONITORING OF MNA REMEDIES FOR voes IN GROUND WATER EPA/600/R-04/027 
C1010 . 01-Jun-15 OSWER TECHNICAL GUIDE FOR ASSESSING AND MITIGATING THE VAPOR INTRUSION PATH\/\ OSWER · 9200.2-154 




