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EXECUTIVE SUMMARY 

This five-year review report, as required by the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), was prepared for the Pownal Tannery Superfund 
Site (the Site) located between Route 346 and the Hoosic River in Pownal, Bennington County, 
Vermont. The Site was a former hide tanning and finishing facility owned by the Pownal 
Tanning Company, Inc. The Site originally consisted of three contamination sources: the former 
tannery building complex, a capped sludge landfill, and a lagoon system. The United States 
Environmental Protection Agency (EPA) permanently capped the sludge landfill (Dean Road 
Landfill) and removed the building complex during a Non-Time Critical Removal Action 
(NTCRA) that was completed in 2001. 

In September 2002, EPA issued a Record of Decision (ROD) that defined one operable unit for 
the entire site. The ROD specified the excavation and consolidation of tannery lagoon waste, 
construction of a low permeability cap over the consolidated wastes on site, long-term 
monitoring of river sediments and groundwater, and institutional controls to protect the cap from 
disturbance and to prevent groundwater consumption and excavation of waste in the former 
lagoon area. 

The selected remedy for the Site was a comprehensive approach for the tannery site that 
addressed all current and potential future risks caused by site wastes. At the former tannery 
lagoons the cleanup prevented direct contact risks with contaminated lagoon waste and 
significantly decreased further off-site migration that the lagoon sludge could cause through 
erosion to the adjacent river through flooding events. At the time the ROD was signed it was 
found that, as a result of the previous removal actions, the soil and sludge contamination in the 
lagoon area was the only remaining area needing further remediation. Cleanup activities began 
in July of 2003 and were completed in September 2004. All preliminary construction 
completion requirements for the Site were met. Specifically, all construction activities that 
constitute substantial completion identified in the ROD were implemented and a final inspection 
by EPA and the Vem10nt Department of Environmental Conservation (VTDEC) was conducted 
on September 17, 2004. 

On September 28,2007, EPA signed an Explanation of Significant Differences (ESD) to 
document a modification to the 2002 Record of Decision. Specifically, 1) the extent of the 
Institutional Controls required for the Site were further characterized and defined, 2) the 
monitoring requirements for the Operation and Maintenance component of the remedy were 
detailed, and 3) a determination was made that a limited portion of a protective earthen berm 
adjacent to the Hoosic River and the new landfill was an integral component of the remedy. The 
State of Vermont concurred with this determination. 

Institutional controls to prevent the use of contaminated groundwater at the Site, and any 
disturbance of the cap have not yet been implemented. EPA and VTDEC will be working with 
the current landowners to establish the required institutional controls. Operation and 
Maintenance activities are being maintained by the VTDEC and there is no evidence that either 
contaminated groundwater is being improperly used or that there has been any disturbance to the 
capped contaminants. 
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A review of the groundwater data collected over the past five years indicates that there has been 
no increase in groundwater contamination around the two areas of capped wastes at the site. 
However, additional information needs to be evaluated to determine if contaminated 
groundwater may be migrating outside of the area currently being monitored for one of the areas, 
the Dean Road Landfill. Furthermore, elevated groundwater levels were documented in the 
Former Mill Building/Woods Road Area outside of the areas where waste is being managed in 
place (the Lagoon area and Dean Road Landfill). This area will be subject to additional 
evaluation to determine if any additional remedial measures are required. 

A review of the sediment data collected over the past five years indicates the remedy continues 
to be protective with respect to ecological exposure to sediment contaminants. 

This is the first five-year review for the Site. The trigger used for this statutory review was the 
construction completion date of September 30, 20041

• Section 121 (c) of CERCLA requires that 
remedial actions resulting in any hazardous substances, pollutants, or contaminants remaining at 
the site above levels that allow for unlimited use and unrestricted exposure be reviewed at a 
minimum every five years to assure protection of human health and the environment. Due to the 
fact that hazardous substances, pollutants, or contaminants will remain at the Site above levels 
that allow for unlimited use and unrestricted exposure until remedial actions are completed, EPA 
has determined that five-year reviews are appropriate for the Site until cleanup goals are 
attained. 

This five-year review concluded that the remedy is functioning as designed and continues to be 
protective of human health and the environment. However, in order for the remedy to remain 
protective, the groundwater exceedances in the Former Mill/Woods Road area need to be further 
evaluated, the potential groundwater migration from the Dean Road Landfill needs to be 
assessed, and long term institutional controls need to be implemented and enforced. 

By statute the trigger date should have been the initiation of remedial action (which would have been September 
2003)., but for this Site the construction completion date was inadvertently used (it is an option listed on the model 
Five-Year Review Summary Form included on page ix). The construction completion trigger date will be retained 
and the next five-year review will be triggered by this September 2009 five-year review report. 
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Five-Year Review Summary Form 

NPL status: I8l Final 

Remediation status (choose all that apply): 0 Under Construction 0 Operating IZI 
Complete 

Multiple OUs?* 0 YES IZI 
NO 

Construction completion date: i 1 30 1 2004 

Has site been put into reuse? [8J YES 0 NO 

Site name (from WasteLAN): Pownal Tannery 

EPA ID (from WasteLAN): VTD069910354 

Lead agency: IZI EPA 0 State 0 Tribe 0 Other Federal Agency 

Author name: Leslie McVickar 

Author title: Remedial Project Manager Author affiliation: EPA Region' 

Review period:** 10101/2004 to 9/30/2009 

Date(s) of site inspection: 6/09/2009 

Type of review: 
[;8] Post-SARA 0 Pre-SARA 0 NPL-Removal only 
o Non-NPL Remedial Action Site 0 NPL StatelTribe-lead 
o Regional Discretion 

Review number: 1ZI1 (first) 0 2 (second) 0 3 (third) D Other (specify) 

Triggering action: 
o Actual RA Onsite Construction at OU # 
[gJ Construction Completion*** - ­
o Other (specify) 

o Actual RA Start at OU# 
o Previous Five-Year Review Report 

Triggering action date (from WasteLAN): 9/30/2004 

Due date (five years after triggering action date): 9/30/2009 

* ["OU" refers to operable unit.]
 
** [Review period should correspond to the actual start and end dates of the Five-Year Review in WasteLAN.]
 
*** The trigger action should have been the September 2003 start of Remedial Action rather than the Construction
 
Completion date of September 2004, but the September 2004 date will be retained as the trigger date.
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Five-Year Review Summary Form, continued. 

Issues: 

Issues identified at the two landfills are minor and may be addressed during regularly scheduled 
maintenance events. 

Because the Lagoon 2 area displayed detectable VOC concentrations in soil when sampled as 
part of the Remedial Investigation, and in groundwater monitoring wells in the vicinity of the 
municipal waste water treatment plant (WWTP) constructed on the capped lagoons, screen future 
groundwater monitoring data against appropriate federal and state vapor intrusion guidance and 
criteria.,-Implement institutional controls for both the landfill and lagoons and continue to monitor. 

Potential contaminated groundwater migration from the Dean Road Landfill needs to be assessed and 
possibly addressed in a future decision document.-Groundwater exceedances in the Former Mill 
Area/Woods Road area, outside of the areas where wastes are being managed in place (Lagoon area 
and Dean Road Landfill), need to be assessed and potentially addressed in a future decision 
document. 

Protectiveness Statement(s) and Recommendations: 
The final remedy at this Site addressed the principal threat remaining by stabilizing the contaminated 
sludge and by consolidating the stabilized sludge under an engineered cap. The engineered cap 
protects current and future use receptors from direct contact with the contaminants of concern and 
was designed to resist flood events. The previous NTCRA established an engineered cap over the 
Dean Road Landfill which protects current and future receptors from direct contact with 
contaminants of concern within the landfill. The remedy is functioning as intended by the ROD, as 
modified by the ESD document, except for: the following matters: 

I) Because the Lagoon 2 area displayed detectable VOC concentrations in soil when sampled as 
part of the Remedial Investigation and in groundwater monitoring wells in the vicinity of the 
WWTP (MW-L-II & MW-201), future groundwater data will be screened against appropriate 
federal and state vapor intrusion guidance and criteria to ensure protection of human health. 
2) There are presently no monitoring wells down gradient of the existing monitoring well 
network at the Dean Road Landfill. All of the existing monitoring wells downgradient of the 
edge of the landfill indicate contaminant exceedences. Therefore, it is not possible to determine 
whether contaminated groundwater is migrating beyond this area. This issue needs to be 
assessed and addressed in a future decision document. 
3) Groundwater exceedances in the Former Mill Area/Woods Road area, outside of the areas 
where wastes are being managed in place (Lagoon Area and Dean Road Landfill), need to be 
assessed and potentially addressed in a future decision document. 

Other Comments: None. 
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1.0 INTRODUCTION 

This five-year review report is for the remedial actions previously conducted and on-going at the 
Pownal Tannery Superfund Site (the Site). The purpose of this five-year review is to determine 
whether the remedies for the site are protective of human health and the environment. The 
methods, findings, and conclusions of this review are documented in this five-year review report. 
In addition, five-year review reports identify issues found during the review, if any, and present 
recommendations to address them. 

EPA Region I conducted this five-year review pursuant to the CERCLA and the National 
Contingency Plan (NCP), 40 C.F.R. Part 300. Section 121(c) ofCERCLA, 42 USC § 9621(c) 
states: 

Ifthe President selects a remedial action that results in any hazardous substances, 
pollutants, or contaminants remaining at the site, the President shall review such 
remedial action no less often than each jive years after the initiation ofsuch remedial 
action to assure that human health and the environment are being protected by the 
remedial action being implemented. In addition, ifupon such review it is the judgment of 
the President that action is appropriate at such site in accordance with section [104j or 
[106j, the President shall take or require such action. The President shall report to the 
Congress a list offacilities for which such review is required, the results ofall such 
reviews, and any actions taken as a result ofsuch reviews. 

The Agency interpreted this requirement further in the NCP; 40 CFR §300.430(f)(4)(ii) states: 

Ifa remedial action is selected that results in hazardous substances, pollutants, or 
contaminants remaining at the site above levels that allow for unlimited use and 
unrestricted exposure, the lead agency shall review such action no less often than every 
jive years after the initiation ofthe selected remedial action. 

The Pownal Tannery Site consists of one operable unit (OU-I), which addresses remediation of 
the entire site. The remedy set forth in the OUI ROD includes the excavation and consolidation 
of tannery lagoon waste (sludge), construction of a low permeability cap over the consolidated 
wastes on-site, long-term monitoring of river sediments and groundwater, and institutional 
controls to prevent residential development, groundwater consumption and excavation of waste 
in the lagoon area. The remedy also encompasses the maintenance of a landfill cap and long­
term monitoring, as well as the establishment of institutional controls, at an area of the Site 
remediated under a previous non-time critical removal action (NTCRA) - the Dean Road 
Landfill. 

This is the first five-year review for the Pownal Tannery Superfund Site. This review is required 
by statute because the selected remedy will, upon completion, leave hazardous substances, 
pollutants, or contaminants on site above levels that allow for unlimited use and unrestricted 
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exposure. The trigger for this statutory review is the construction completion date of September 
30,20042. 

2 See footnote I. 
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2.0 SITE CHRONOLOGY 

The chronology of the Site, including all significant site events and dates is included in Table 1. 
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3.0 BACKGROUND 

Figure I shows the location of the Site. The Pownal Tannery Superfund Site consists of a 28 
acre set of parcels located between Route 346 and the Hoosic River in Pownal, Vermont, which 
is in the south-western comer of the State. The Site was a former hide tanning and finishing 
facility owned by the Pownal Tanning Company, Inc. The Site has been inactive since 1988, 
when the company declared bankruptcy. The Site originally consisted of three contamination 
sources: the former tannery building complex, a capped sludge landfill (the Dean Road Landfill) 
and a lagoon system. EPA permanently capped the landfill and removed the building complex 
during a non-time-critical removal that was completed in 2001. 

3.1 PHYSICAL CHARACTERISTICS 

Figure 1 shows the location of the Pownal Tannery Site in Pownal, Vermont, approximately 20 
miles southwest of the City of Bennington, Vermont at 420 47' 49.8" north latitude and 73 0 15' 
56.7" west longitude. The area surrounding the Site is a rural and residential community with 
approximately 3,500 residents. The nearest residences are approximately 200 feet from the 
former lagoon area. These residences rely upon groundwater from private wells for their water 
supply. 

Figure 2 presents a map showing the site boundary and the areas of concern. The Site consists of 
four properties, three of which are owned by the town of Pownal and the fourth (the Dean Road 
landfill), is owned by the former Pownal Tanning Company. The largest of the three Town 
properties is the northern property which occupies approximately 30 acres. This larger parcel 
encompasses the Former Tannery Building Area and the Lagoon Area. This property extends 
south of the hydroelectric dam several hundred feet, is bordered to the east by the Boston and 
Maine railroad tracks, and is bounded to the west by the Hoosic River. The property extends 
north a short distance beyond the lagoons and is bordered to the north and east by farmland. 

The Lagoon Area consists of the consolidated stabilized sludge lagoons, backfilled former 
lagoons, wetland areas, a berm along the Hoosic River, a small gravel parking area, and a 
wastewater treatment plant. A gravel road leads into the area. 

The Former Tannery Building Area is a park, covered with grass, pavement and crushed stone. 
The area slopes down to the river and contains guard railings and remnants of the former tannery 
building foundation. A small building exists adjacent to the river to shelter the former 
hydroelectric works that is no longer operational. 

Two smaller properties are located to the east and west of the larger property separated, 
respectively, by the Hoosic River and the railroad tracks. The small western property containing 
the Woods Road Disposal Area is located on the west bank of the Hoosic River. A pump house 
and two original Tannery water supply wells are located here, but neither is functional. This 
property slopes gradually to the river and is overgrown with a layer of riprap placed along the 
river edge. 
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The other small property containing the Warehouse Area is bcated east a fthe railroad tracks and 
is bounded to the west by State Route 346. Reportedly, hides were stored in this warehouse and 
on tables outside oflhc warehouse. A portion of this property is paved and is used for parking 
an:!. for truck loading and unloading at the warehouse. 

The fourth. privately owned parcel. which is the southernmost property. contains the Dean Road 
Landfill that was used by the tannery to receive sludge ITom the clarifier and lagoons. This 
southern property is rectangular and includes SOIl'e wetlands and a portion ofa pond located 
downhill (east) of the land fill. The pond and wetland extend further east to the Hoosic River. 
Residential properties border the landfill property to the north and south, and Dean Road forms 
the western property boundary. A gravel pit is located across Dean Road to the west. 

3.2 LAND AND RESOURCE USE 

The forll'er tannery building area was demolished by EPA under a non-time critical reImva I 
action that was completed in 2001 and the area is oow used by the public for recreation. In the 
warm weather months. the adjacent Hoosic River is used for recreation as well. EPA aoo the VT 
DEC have worked with the town of Pownal to identify future site reuse that woukl be protective 
under the site restrictions required by the CERCLA cleanup (as described in the ROD). This 
coordination has helped to facilitate potential reuse planningaoo will help ensure that the 
cleanup is fully protective ofcurrent and reasonably-anticipated future land uses. To assistlhe 
Town in evaluating reuse options for the Site, the EPA provided the Town with a 597.250 grant 
in September 1999 to conduct a community-based reuse planning process. The Town 
summarized the results ofthat process in a February 2001 report entitled. ''Pownal Tannery 
Superfund Reuse Assessment Report" (Reuse Plan). Sinee that time, significant progress has 
been made towards the goal ofretlU'ning the Site to productive use. As an important step in 
achieving those goals. the Town acquired the former tannery building complex and former 
lagoon area in 2002. 

For the former lagoon area, the reuse plan 
recommended both active recreatx:lfIal uses 
(e.g.. playing fields. seasonal skating rink) 
and passive recreational uses (e.g., trails, 
caooelkayak laooch, picnic/lawn area). Jn 
additi>n, lagoon #2 was Klentified as the 
preferred location fortlle town's new 
wastewater treatment plant (WWTP), which 
was cOtT1Jleted in 2007. 

DlU'ing the Design Phase ofthe rell'edy EPA 
used this location for a staging area to process 
soils/sludge from the former lagoons. EPA 
and the Town's engineers collabom ted to 
make the area suitable for the WWTP once the 
staging area was no longer needed. and to ensure that construction activities could be done as 
efficiently and cost-effectively as possible. Funds towards the construction of the WWTP were 

Post-remediation view of lagoon area 
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provided by EPA ($7.4 million), United States Department of Agriculture ($5.1 million), and 
VTDEC ($5.3 million). 

EPA constructed a low-permeability cap on the former Dean Road landfill in 2001 as part of the 
NTCRA. The property is currently under private ownership and the Town of Pownal has no 
plans to acquire it. The reuse plan did not address the reuse of the Dean Road landfill. Operation 
and maintenance and long-term monitoring of the landfill are currently being undertaken by the 
VTDEC through an access agreement with the landowner. 

3.3 mSTORYOFCONTAMINATlON 

The furmer tannery was built in 1866 as the North Pownal Manufacturing Company, and was 
owned by A.C. Houghton and Co. The Site was originally used to make cotton print cloth. The 
mill manufactured an estimated five million yards ofcotton goods per year. In 1935, the cotton 
mill was converted to a tannery. The operation consisted of hide cleaning (beaming) using a 
variety ofchemicals (pesticides, solvents), hydrochemical stabilization ofthe purified leather 
(tanning) using trivalent chromium, dyeing and lubrication ofthe tanned leather, followed by 
pasting and fmishing of the leather into a variety of textures and thicknesses for commercial sale. 

From approximately 1937 until 1962, untreated tanning process wastewater was directly 
discharged into the Hoosic River. A lagoon system comprising six lagoons was constructed in 
several stages between 1962 and 1971 to receive the tannery's wastewater. The lagoon system 
was operated until 1988. In 1982, the state permitted, Dean Road lined landfill was constructed 
which received sludge dredged from a portion of the lagoons. 

3.4 INITIAL RESPONSE 

In 1985, the Vermont Agency ofNatural Resources notified the company that they were in 
violation ofstate environmental requirements, which resulted in the partial closure ofthe Dean 
Road Landfill. The VTDEC issued an Administrative Order in April 1988 requiring additional 
actions, but by the end of the year, the company declared Chapter 11 bankruptcy and ceased 
operations. 

EPA took a number ofcleanup actions in 1993-1994 and again in 1999-2001 to address site 
contamination involving the building complex and landfill. These actions included the removal 
ofover 13,000 pounds ofcontaminated materials from the tannery buildings, decontamination of 
the warehouse, demolition ofremaining buildings, removal ofunderground storage tanks and 
contents, and capping of the Dean Road Landfill. 

The Site was placed on the Superfund National Priority List (NPL) in January 1999. EPA 
subsequently conducted a Remedial Investigation/Feasibility Study (RIIFS) to determine if 
additional cleanup was necessary for the lagoon area, surface water/sediment of the Hoosic River 
and groundwater. In September 2002, EPA selected a fmal remedy for the Site that entailed the 
excavation and consolidation oflagoon wastes; construction ofa low-permeability cap over the 
consolidated wastes; long-term monitoring ofriver sediments and groundwater to assess the 
protectiveness ofthe capped lagoons; and institutional controls. 
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On September 28, 2007, EPA signed an Explanation of Significant Differences (ESD) to 
document a modification to the 2002 ROD. Specifically, I) the extent of the Institutional 
Controls required for the Site were further characterized and defined, 2) the monitoring 
requirements for the Operation and Maintenance component of the remedy were detailed, and 3) 
a determination was made that a limited portion of a protective earthen berm adjacent to the 
Hoosic River and the new capped lagoon landfill was an integral component of the remedy. The 
State of Vermont concurred with this determination. 

3.5 BASIS FOR TAKING ACTION 

Table 2 shows the Soil Cleanup levels. Action was taken since the baseline human health 
assessment revealed that future park child and adult visitors and future adult commercial workers 
could potentially be exposed to dioxins, mercury, chromium, benzo(a) anthracene, 
benzo(a)pyrene, pentachlorophenol, arsenic, and N-nitroso-di-n-propylamine in lagoon soil and 
sludge (lagoons 1,3 and 5) via a direct contact and ingestion exposure. These exposures may 
present a human health risk in excess of EPA guidelines (e.g., carcinogenic risk = Ix I0-3

, HI = 
4). 

All elevated concentrations of contaminants detected in Hoosic River sediments that resulted in a 
human health risk exceedence, were detected at higher concentrations upstream of the Site. 
Therefore, the exceedences of EPA standards for sediments were found to be linked to non-site 
related discharges or background levels and were, therefore, not a basis for a response action. 
However, as a result of EPA's concern that future potential town reuse plans may include 
recreational use of the Hoosic River adjacent to the Site, EPA completed supplemental 
calculations, using the same methods and assumptions as the baseline risk assessment, to identify 
the risks to public health from only those sediments downstream of the dam at the Site. The 
baseline risk calculations included data collected upstream of the dam and Site, which indicated 
much higher concentrations. The supplemental risk calculations indicated that the cumulative 
receptor carcinogenic risks are within the EPA risk management cancer risk range of 10-6 to 10-4

, 

and non-carcinogenic risks are below EPA's target risk of HI I 

The ecological risk assessment revealed there was an unacceptable ecological risk to benthic 
invertebrates and a variety of wildlife. The affected wildlife include: the muskrat, spotted 
sandpiper, little brown bat, raccoon, American woodcock, short tailed shrew, American robin 
and the deer mouse. Unacceptable exposures to these species of wildlife were caused by dioxins, 
cadmium, chromium, lead, and mercury in the surface water, sediments, and soil/sludge. To 
remediate these unacceptable risks, the remedy addressed the contaminated soil, sludge, 
sediments and surface water in the lagoons through excavation, stabilization, consolidation and 
cappmg. 

Long-term operation and maintenance activities include groundwater and river sediment 
sampling to assess the protectiveness of the Lagoon Landfill cap, as well as continued operation 
and maintenance and long-term monitoring of the Dean Road landfill cap, and a section of river 
berm under which waste was left in place. These measures will ensure that the remedy remains 
protective of human health and the environment into the future. 
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4.0 REMEDIAL ACTIONS 

4.1 REMEDY SELECTION 

The selected remedy for the Site was published in the 2002 ROD, which included the following 
components: 

•	 Pre-Construction Activities 
•	 Erosion and Sedimentation Controls 
•	 Construct Staging Area over Lagoon 2 
•	 Clearing and grubbing of Lagoons 1, 2, 3, 4 (southeast portion only) and 5 
•	 Excavation of wastes from Lagoons I and 5 
•	 Consolidation of wastes from Lagoons 1 and 5 over Lagoon 3A/B 
•	 Construction of Solid Waste landfill cap over Lagoons 3A/B and 4 (partial) 
•	 Institutional Controls 
•	 Land-use restrictions that prohibit residential use of Lagoon Area aquifer and disturbance 

of the cap 
•	 Long-term groundwater monitoring to assess the protectiveness of the capped lagoon 
•	 Long-term river sediment monitoring to assess the protectiveness of the capped lagoon 
•	 Remedial Action Operations & Maintenance 
•	 Institutional Control Inspections 
•	 Five-year Site Reviews 

In addition, the remedy stipulates that the State ofVennont is responsible for operation and 
maintenance and long-term monitoring of the former lagoon area and the Dean Road Landfill. 
Under the 2007 ESD the institutional controls were required for the Dean Road Landfill and the 
State is also responsible for maintaining the section of benn along the river where waste was left 
in place. 

4.2 REMEDY IMPLEMENTATION 

The Site remedy was conducted in two phases and was performed by two separate RA 
contractors. Phase I included only site preparation activities. Phase II included the activities 
necessary to complete the remedy. A construction sequence overview and a summary of 
construction activities and quantities are provided in the Remedial Action Report dated February 
2005 (M&E, 2005). 

Phase I of the RA included site preparation activities which were conducted in the fall of2003, 
from September through early November. The site preparation activities included the following: 

•	 Site access road and entrance improvements; 
•	 Installation of hay bale and silt fence erosion controls around the work areas at the Site; 
•	 Clearing, grubbing, and chipping of trees and brush located around and within the former 

lagoons to be excavated; 
•	 Abandonment of several existing monitoring wells in and around the lagoons; 
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•	 Backfill placement within Lagoon 2; 
•	 Preparation of the proposed waste processing area and lagoon landfill footprint; 
•	 Consolidation of debris within the proposed lagoon landfill footprint; 
•	 Fence dismantling and replacement; and 
•	 Disposal of Lagoon Area asbestos pipe debris off-site. 

Phase 11 of the RA commenced with sludge remediation. Stabilization was necessary to prepare 
the lagoon sludge for consolidation and compaction in the lagoon landfill. The goal of the 
sludge stabilization was to increase the shear strength (meet unconfined compressive strength of 
10 psi within 3 days) such that standard construction equipment could place and compact the 
sludge within a relatively short period oftime to create the on-site, lagoon waste area landfill. 
Portland cement was mixed with the sludge in-place (in-situ). This method was first 
demonstrated in a bench-scale test, and then further demonstrated during a full scale run prior to 
full operations. 

Stabilization was generally conducted in a similar manner as in the shakedown demonstrations. 
Cement was added and mixed in-situ using a customized vented, metal hood (to minimize dust), 
an excavator, and an excavator equipped with an in-situ power mixer ("Allu" Power Mixer). 
Water was applied during mixing while continuous air monitoring was conducted. Cement was 
delivered via tanker truck and pumped through the hood to the surface of the sludge. 

The stabilized sludge was excavated and placed in the landfill between May 10,2004 and July 
12, 2004. Excavation was performed in parallel with stabilization, when possible, to accelerate 
the schedule. The excavated material was placed in all-terrain dump trucks, weighed using on­
site scales, and dumped in the landfill. A total of 81,139 tons of stabilized sludge was excavated 
and transported to the on-site lagoon waste area landfill for consolidation and capping. 

The cover system was constructed to permanently cap the stabilized sludge, to control runoff to 
withstand a river flood event (riprap armoring), and to control migration of potential landfill gas. 
For the portion ofthe landfill that faces north and east, the side slopes were constructed with the 
vegetative support layer and topsoil. For the portion that faces south and west (towards the 
river), crushed stone and riprap were placed to provide flood protection. 

Grass-lined and stone-lined drainages swales and slope-toe drains were constructed as part of the 
cover system. These components were constructed to control and direct stormwater flow away 
from the landfill. 

Along with the demobilization of equipment and materials, key activities included: 

•	 Topsoil and seed placed within the footprint of the former Lagoons 1 and 5, and along the 
berm separating these lagoons and the river; 

•	 Riparian buffer zone planting along the river berm; 
•	 Establishment of site access road to and around the landfill; 
•	 Placement of gates and fencing; and 
•	 Modification to the downstream river berm for flood control. 
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On September 28,2007, EPA signed an Explanation of Significant Differences to document a 
modification to the 2002 Record of Decision. Specifically, 1) the extent of the Institutional 
Controls required for the Site were further characterized and defined, 2) the monitoring 
requirements for the Operation and Maintenance component of the remedy were detailed, and 3) 
a determination that a limited portion of a protective earthen berm adjacent to the Hoosic River 
and the new landfill was an integral component of the remedy. The State ofYermont concurred 
with this determination. 

4.3 OPERATION AND MAINTENANCE 

Requirements for operation and maintenance of the remedy are consistent with those of a typical 
closed landfill. Operation activities are not required, except at the Dean Road Landfill where 
leachate is collected and periodically disposed of off-site at a licensed facility. Maintenance of 
the two landfills includes regular mowing of the covers, removal of woody plants, repair of 
erosion, and repair of storm water controls and gas vents. Additional soil amendments and 
seeding may be necessary to sustain full grass coverage. In addition, the State also will maintain 
the section of river berm under which CERCLA waste was left in place. 

Regularly scheduled inspections have been performed to confirm that the remedial action 
elements remain protective of human health and the environment. Environmental monitoring of 
the RA includes sampling and chemical analyses of site groundwater and sediment around the 
Lagoon Landfilt3 and groundwater around the Dean Road Landfill4 and sediment samples from 
the Hoosic River. Select adjacent residential properties are being sampled annually for tap water 
quality. Operation and Maintenance activities are being performed by the YT DEC under the 
terms of a July 2003 State Superfund Contract with the EPA. 

The approximate cost of annual O&M activities is $35,000. 

J The downgradient edge of the lagoon waste management area is the Hoosic River, so sediment monitoring is 
utilized to ensure contaminated groundwater is not posing a risk at the River. Upgradient of the area groundwater 
monitoring is utilized. There also is groundwater monitoring within the waste management area. 
4 Although there has been groundwater sampling at the Dean Road Landfill, there has not been monitoring of 
groundwater downgradient of this area to ensure that contaminated groundwater is not migrating. This matter will 
be evaluated and any additional remedial measures that may be called for will be addressed in a future decision 
document. 
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5.0 PROGRESS SINCE LAST FIVE-YEAR REVIEW 

This is the first five-year review for the Site. 
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6.0 FIVE-YEAR REVIEW PROCESS 

This section describes the activities performed during the five-year review process and provides 
a summary of findings. 

6.1 ADMINISTRATIVE COMPONENTS 

EPA, the lead agency for this five-year review, notified the VTDEC in the winter of2009 that 
the five-year review would be completed. The Five-Year Review Team was led by Leslie 
McVickar of EPA, Remedial Project Manager for the Pownal Tannery Superfund Site and 
included staff from Metcalf and Eddy and TRC Inc.. Brian Woods ofthe VTDEC was also part 
of the review team. 

From April 2009, the review team established the review schedule including the following: 

• Community Involvement 
• Document Review 
• Data Review 
• Site Inspection 
• Local Interviews 
• Five-Year Review Report Development and Review 

The review was completed during September 2009. 

6.2 COMMUNITY INVOLVEMENT 

EPA notified the community in a May 2, 2009 public notice, published in a local newspaper, of 
its review of the progress at the Pownal Tannery Superfund Site. EPA has not received any 
community comments about this Five-Year Review. 

6.3 DOCUMENT REVIEW 

This Five-Year Review consisted of a review of relevant documents including decision 
documents, O&M records, and monitoring reports. The documents reviewed are listed in 
Appendix B. 

6.4 DATA REVIEW 

A long-term monitoring program (LTMP) was implemented as required by the ROD. The ROD 
and LTMP specified on-going monitoring requirements for landfill gas, river sediments, 
residential wells, and groundwater. A review of the available data was conducted from the past 
five years for each of these media, as summarized below. 
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6.4.1 Residential Wells 

According to the LTMP, six residences require sampling annually. The samples were analyzed 
for volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), and select 
metals (antimony, arsenic, barium, chromium (total), lead, manganese and zinc). In 2004, four 
of the residential properties were sampled. In 2005 and 2006, two of the residential properties 
were sampled. In 2007 and 2008, three of the residential properties were sampled. 

Long term water quality monitoring data collected since the ROD were evaluated to determine if 
any significant changes in concentration had occurred since the RI. To date, there have been no 
detections ofVOCs, SVOCs, or metals above State or Federal drinking water standards in the 
residential wells where samples were collected. 

6.4.2 Groundwater 

The Hoosic River runs adjacent to the former Mill Building area and the former Lagoon area. 
The water table elevation maps prepared for the RI, and over the last five years, indicate that all 
groundwater from the Site discharges to the Hoosic River. At the Dean Road Landfill, 
groundwater flows from west to east and also flows towards the Hoosic River. 

6.4.2.1 Dean Road Landfill 

Groundwater samples were collected annually at the Dean Road Landfill from seven locations: 
MW-IOIU, MW-103U, MW-103R, MW-B-8, MW-B-7, MW-102U, and MW-B-IO. MW-B-9 
has not been sampled due to an insufficient water column in the well. Samples were also 
collected from the onsite leachate tank. All samples were analyzed for VOCs, SVOCs, and 
target list metals (antimony, barium, chromium, manganese, zinc, arsenic and lead) through the 
year 2006. Following 2006, samples were only analyzed for target metals. Filtered samples 
were collected if the final turbidity readings during purging exceeded 10 Nephelometric 
Turbidity Units (NTU). 

Table 3 presents a summary of maximum concentrations of detected compounds for the Dean 
Road Landfill monitoring wells. VOCs and SVOCs were not detected. There were exceedances 
of Federal and State drinking water standards for metals: antimony, chromium, lead, manganese, 
zinc, and arsenic within the landfill area. Based on an examination of the data presented over the 
past five years, there was no apparent increase in groundwater concentrations over time. There 
has not been monitoring of groundwater downgradient of the landfill area to ensure that 
contaminated groundwater is not migrating. This matter will be evaluated and any additional 
remedial measures that may be called for will be addressed in a future decision document. 

In 2004, the leachate accumulation rate was approximately 25 gallons per day (gpd). In 2008, 
the leachate accumulation rate was approximately 5.1 gallons per day. The steadily decreasing 
rates with time indicate that the cap is providing an adequate barrier to infiltration. All leachate 
is being collected and transported off-site to a licensed facility by the State as part of its O&M 
obligations. 

6-2 Five-Year Review Reportfor 
Pownal Tannery Superfund Site 



6.4.2.2 Mill Building and Woods Road Area 

Groundwater samples were collected at the former Mill Building and Woods Road area from five 
locations: MW-II0U, MW-l13R, MW-lI0R, MW-I06U, and MW-112U. Samples were also 
collected from the outfall, OF-I. The samples were analyzed for VOCs, SVOCs and target list 
metals (antimony, barium, manganese, zinc and arsenic). Filtered samples were collected if the 
final turbidity readings during purging exceeded 10 NTU. 

Table 4 presents a summary of maximum concentrations of detected compounds for the former 
Mill Building/Woods Road monitoring wells. There were low level detections ofVOCs at one 
monitoring well, MW-ll OR: isopropylbenzene (7.9 ug/L), n-Propylbenzene (6.2 ug/L), tert­
Butylbenzene (4.2 ug/L) and sec-Butylbenzene (4.8 ug/L). There were exceedances of metals: 
antimony, manganese and arsenic above Federal and State drinking water standards. The metals 
concentrations were consistent in magnitude over time. No groundwater risks were identified for 
this area within the ROD. Therefore, this matter needs to be further evaluated and if 
groundwater risks are identified any additional remedial measures that may be called for will be 
addressed in a future decision document. 

6.4.2.3 Former Lagoon Area 

Commencing in 2005, groundwater samples were collected in the former lagoon area from nine 
locations: MW-201, MW-203, MW104U, MW-L-4, MW-202, MW-107U, MW-I07R, MW-
L10, and MW-L-l1. Table 2 - Monitoring Intervals and Parameters, presented in the Operation 
and Maintenance Plan (VTDEC, 2006), included as Attachment C of the Explanation of 
Significant Differences, states that samples will be collected quarterly for the first two years and 
will be analyzed for: VOCs, SVOCs, metals, pesticides and dioxins. In years three through five, 
samples will be collected semi-annually and analyzed for VOCs, SVOCs, and metals (full list) at 
all nine locations. In practice, after two years of operations and maintenance, the sampling 
frequency was reduced to annual sampling and analyses was reduced to select metals (antimony, 
arsenic, barium, chromium (total), lead, manganese and zinc) in all wells and VOCs in three 
wells: MW-201, MW-202, and MW-203. Additionally, three upgradient monitoring wells, MW­
L-7, MW-L-8, and MW-L-9, were to be sampled annually for VOCs, SVOCs, pesticides, 
dioxins, and metals. After two years of collecting samples, the analyses were reduced to VOCs 
and select metals. Unfiltered samples were collected from all the monitoring wells for total 
metals analyses. Filtered samples were collected if the final turbidity readings during purging 
exceeded 10 NTU. 

Table 5 presents a summary of maximum concentrations of detected compounds for both the 
upgradient and former Lagoon Area monitoring wells. Only one VOC was detected above 
current Federal and State drinking water standards. At MW-L-ll, within the Lagoon Area, 
chloromethane was found at a concentration of 1,000 ug/L during the July 2006 sampling event. 
There were two exceedences of the SVOC bis(2-ethylhexyl)phthalate at MW-201 (15 ug/L) and 
MW-1 07R (16 ug/L) within the Lagoon Area. There were no exceedences of the standards for 
pesticides. There was one exceedence of total 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) 
equivalence at MW-I07U (0.000031 ug/L) in the Lagoon Area. There were frequent 
exceedences of the Federal and State drinking water standards for metals including aluminum, 
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iron, magnesium, and arsenic within the Lagoon Area. Similar concentrations of metals were 
observed in samples from upgradient wells. Manganese was detected at concentrations above 
the Federal and State standards in unfiltered samples collected from upgradient wells MW-L-8 
and MW-L-9. Over the four years of data collection, the concentrations of contaminants did not 
fluctuate. The western boundary for groundwater contamination is the Hoosic River. Sediment 
sampling in the river indicates that groundwater contamination in the Lagoon Area is not 
discharging to the river and causing an adverse affect. See Attachment 5 for historical 
groundwater concentrations. 

6.4.3 Sediments 

Commencing in 2005, sediment samples were collected from the Hoosic River from five 
locations annually: SD-30, SD-31, SD-34, SD-36, and SD-37. SD-31, SD-34, SD-36 and SD-37 
are located along the river bed adjacent to the former lagoon landfill. SD-30 is located 
upgradient. Figures 2.2-1 and 2.3-1 from the RI show these sample locations. For the first two 
years, the following analytical tests were performed: VOCs, SVOCs, Target Analyte List (TAL) 
metals, dioxin, pesticides and polychlorinated biphenyls (PCB) homologues. The program was 
then reduced to TAL metals and PCB homologs, but the VTDEC intends to sample for SVOCs 
during future sampling events. 

Long term sediment quality monitoring data collected since the ROD were evaluated to 
determine if any significant changes in concentration had occurred since the RI. Table 6 presents 
a comparison of maximum concentrations detected in the long-term monitoring samples to 
groundwater quality standards. There were six SVOC compounds present in sediment samples 
that were above ecological risk standards for sediments: phenanthrene, fluoranthene, pyrene, 
benz(a)anthracene, chrysene, and benzo(a)pyrene. All of those compounds were present at SD­
37. Only fluoranthene and pyrene were present above sediment ecological risk standards at 
locations SD-31, SD-34 and SD-36. SD-30 only had an SVOC detection of fluoranthene. For 
metals, concentrations exceeded sediment ecological risk standards at all locations at least once 
over the five year period for iron and nickel. Exceedences of copper accorded at all locations 
except SD-30. Over the four years of sample collection, the concentrations remained consistent 
in magnitude with time. As stated in Section 6.4.2.3, the sediment data collected through the 
O&M sampling program indicates that Lagoon Area groundwater contamination is not migrating 
outside of the area and has not adversely affected the Hoosic River. Sediment data will continue 
to be collected and evaluated annually to ensure that the remedy is protective. Historical 
concentrations are presented in Attachment 5. 

6.4.4 Landfill Gas 

In order to ensure that harmful gases are not being released to the atmosphere, gas discharge rate 
measurements and contaminant levels were measured at least annually at each point of discharge, 
according to the gas monitoring sampling and analysis plan presented in Attachment C of the 
Explanation of Significant Differences. The primary contaminants of concern are methane and 
hydrogen sulfide. The Lagoon Landfill has five gas vents, GV-1 through GV-5, located on the 
top of the landfill and three gas probes, GP-l through GP-3 around the perimeter. The Dean 
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Road Landfill has three gas vents. In 2005, the gas vents in the Lagoon Landfill were modified 
with extensions to make the outlets less accessible to visitors. 

Gas discharge rate measurements were collected using a bubble meter connected to the gas vent. 
Atmospheric pressure was measured at an offsite location, the Bennington Morse State Airport. 
Gas characteristics were determined using a photoionization detector and multi-gas meter 
configured for methane and hydrogen sulfide. 

In 2005, measurements were taken four times at the Lagoon Landfill and once at the Dean Road 
Landfill. In 2006, measurements were taken twice at the Lagoon Landfill and once at the Dean 
Road Landfill. In 2007 and 2008, measurements were collected annually at both locations. 
Actual flow rate measurements were not provided. 

At the Dean Road Landfill, from 2005 to 2008, no measurable flows were found in any of the 
three gas vents. At the Lagoon Landfill, measureable concentrations of hydrogen sulfide were 
obtained on June 30, 2005 at gas vents GV-l, GV-3 and GV-4. No other measurable levels of 
hydrogen sulfide were found on any other day over the four years (2005 through 2008) of 
monitoring. Therefore, no response measures for landfill gas emissions are necessary. 

6.5 SITE INSPECTIONS 

On June 9, 2009, Jose Ramos, Senior Engineer from M&E/AECOM and Amy Hamilton, Project 
Engineer from TRC, visited the Pownal Tannery Superfund to conduct the scheduled inspection 
of the former lagoon area. In addition, the following facilities were inspected: 

1.	 Dean Road Landfill 
2.	 Former Tannery Building Area 
3.	 Woods Road Disposal Area 

Photographs taken during the inspection are presented in Attachment 2. 

6.5.1 Former Lagoon Area 

In general, the landfill was found to be in very good condition. Even though tall vegetation 
hindered inspection of the landfill cap (see Photos 1 and 2), there appear to be no visible signs of 
structural damage such as differential settlement, localized depressions, excessive erosion or 
slope instability. Except for vegetation growth, perimeter ditches and culverts were unobstructed 
and there was no evidence of sedimentation (see Photos 3, 4 and 5). The five gas vents were in 
good working condition with no evidence of damage (see Photo 2). The groundwater monitoring 
wells were all capped and locked (see Photo 6). The fence along the perimeter access road and 
along the boundary with the wastewater treatment plant was in excellent condition (see Photos 5 
and 11). The following maintenance related issues were identified: 

1.	 The landfill does not appear to have been mowed this year (see Photos 1 and 2). The 
landfill should be mowed twice a year as stipulated in the O&M Plan. 
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2.	 Vegetation is growing through the riprap and ditches at several locations (see Photos 3 
though 5). The ditches and riprap stabilized slopes should be cleared of vegetation to 
prevent long term displacement of riprap or stones. 

3.	 Two animal burrows were observed along the edge of the landfill crest, one just above 
Culvert No.2 (see Photo 7), the second one at mid-point between GV-4 and GV-5 (see 
Photo 8). Animal control should be implemented in accordance with the O&M Plan. 

4.	 Entrance to the landfill is gated (see Photo 9) and locked but access road has eroded in 
several places exposing the underlying geotextile fabric (see Photo 10) and rutted in 
others (see Photos 11). Access road should be maintained by adding gravel fill and 
regrading. 

5.	 Riprap at the stabilized outlet structure locate in the uncontaminated section of soil berm 
at the north end of the Lagoon Area has partially eroded (see Photo12). The river bank 
should be re-graded and protected by adding properly sized riprap. 

The riparian/wetland buffer zone is in relatively good condition. A section of berm along the 
river collapsed during a recent flood but the area appears to have stabilized and does not require 
any maintenance. Evidence of recreational visitors was noted throughout the riparian/wetland 
buffer zone and along the river bank (see Photo 13). 

6.5.2 Dean Road Landfill 

This landfill was capped in October 2000. Except for routine maintenance issues, the landfill 
appeared to be in good condition. The entrance was gated and locked. The electrical panel, pole 
and lines appeared undamaged. No signs of settlement, erosion or slope instability were noted. 
Except for vegetation growth, perimeter ditches were unobstructed and there was no evidence of 
sedimentation. The gabion wall was stable and aligned. The cleanouts for the leachate 
collection system and gas vents showed no evidence of damage. Groundwater monitoring wells 
were all capped and locked. The leachate collection pad looked undamaged. The following 
maintenance related issues were identified: 

1.	 The landfill does not appear to have been mowed this year (see Photo 14 and IS). The 
landfill should be mowed twice a year as stipulated in the O&M Plan. 

2.	 Vegetation is growing through the ditches and riprap in the swale and slopes (see Photos 
16 though 18). The swale, ditches and riprap stabilized slopes should be cleared of 
vegetation to prevent long term displacement of riprap or stones. 

3.	 The perimeter fence is in good condition but is threatened by large vegetation and trees 
growing next to and even through the fence. Vegetation within three feet on either side 
of the fence should be cleared. 
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6.5.3 Former Mill Building Area 

This area was found to be in excellent condition. There were no signs of erosion or settlement. 
The grass is well kept and mowed. The retaining wall appears structurally sound and stable. All 
of the monitoring wells were intact, capped and locked. 

6.5.4 Woods Road Sloped and Riprap Protected Streambank 

This area was found to be in excellent condition. There were no signs of erosion. All of the 
monitoring wells were intact, capped and locked. 

6.6 INTERVIEWS 

In accordance with the EPA guidance for five-year reviews (EPA, 2001), several personnel 
involved with the operation and maintenance of the Site were interviewed. Key points of 
discussion are provided in applicable sections of this report. Attachment 3 provides interview 
records. 
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7.0	 TECHNICAL ASSESSMENT 

This section discusses the technical assessment of the remedy and provides answers to the three 
questions posed in the EPA guidance for five-year reviews (EPA, 2001). 

7.1	 QUESTION A: IS THE REMEDY FUNCTIONING AS INTENDED BY THE 
DECISION DOCUMENTS? 

Yes. The remedy is functioning as intended. The review of documents, ARARs, and risk 
assumptions indicates that the remedy was constructed in accordance with the ROD and ESD 
and is currently protective. Groundwater monitoring results need to be evaluated at the Dean 
Road landfill to determine whether there is any the potential migration of contaminated 
groundwater away from the landfill. An assessment of groundwater exceedances in the Former 
Mill Area needs to be evaluated to determine whether identified contaminants pose any 
groundwater risk not currently being addressed by the remedy. Institutional Controls at the Site 
need to be established and monitored. 

7.2	 QUESTION B: ARE THE EXPOSURE ASSUMPTIONS, TOXICITY DATA, 
CLEANUP LEVELS, AND REMEDIAL ACTION OBJECTIVES (RAOs) USED AT 
THE TIME OF REMEDY SELECTION STILL VALID? 

No. The toxicity factors have changed since the time ofthe ROD. However, these changes do 
not appear to affect the protectiveness of the remedy. The exposure assumptions, cleanup levels 
and remedial action objectives used at the time of the ROD are still valid. 

7.2.1	 Review ofHuman Health Risk Assessments and Toxicity Factors Serving as the Basis 
for the Remedy 

The human health risk assessment report (M&E, 2002) concluded that risks and hazards 
associated with current trespasser exposures to Lagoon 5 soil and sludge containing chromium 
exceeded EPA risk management guidelines, as well as future recreational, commercial and/or 
utility worker exposures to soil and sludge from Lagoons 1,3 and 5 due to dioxins, polycyclic 
aromatic hydrocarbons (PAHs), pentachlorophenol, N-nitroso-di-n-propylamine, and the metals 
arsenic, chromium, lead and mercury. Direct contact with soils in other areas of the Site posed 
no significant risk to human health. However, the risk assessment determined that there would 
be significant risk to human health if groundwater from under the capped landfills on the Site 
containing VOCs, SVOCs, and metals was ingested in the future. Institutional Controls will be 
established, and continued sampling and analysis of groundwater will be done to ensure the 
remedy is protective of human health. 

Federal drinking water and risk and State drinking water standards have been identified as 
monitoring standards for groundwater to assess the protectiveness of the landfill caps, and risk­
based cleanup levels for soil were established to be protective of future recreational site use 
outside ofthe capped landfills. Exceedances of groundwater standards that were identified in the 
Former Mill/Wood Road area need to be evaluated further and potentially will need to be 
addressed in a future decision document. Groundwater monitoring results need to be evaluated 
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at the Dean Road Landfill to determine whether there is any the potential migration of 
contaminated groundwater away from the landfill. 

Direct contact recreational exposures to Hoosic River sediments containing elevated levels of 
arsenic, dioxins and PCBs also were found to exceed regulatory limits under future use 
conditions. However, because sediment contaminant concentrations upstream of the Site were 
greater than those adjacent to the former lagoon area of the Site, their presence was linked to 
non-site related discharges or background levels. A separate risk calculation assessing only 
those sediment contaminant concentrations adjacent to the Site indicated risk below EPA risk 
management guidelines for recreational use. Because the Vermont Department of Health has 
issued an advisory against consuming fish from the Hoosic River due to the presence of PCBs, 
the ingestion of recreationally-caught fish was not evaluated in the risk assessment. Upgradient 
sampling and analysis data of Hoosic River sediments that were collected during the Remedial 
Investigation indicate elevated levels of PCBs that are attributable to non-site related sources. 
Though groundwater from the Site is discharging to the Hoosic River, sampling data collected 
from nearby residential wells upgradient of the site were also evaluated in the risk assessment. 
Arsenic, manganese and thallium were determined to pose a potential hazard in three of the 
residential wells tested, but the contamination was determined not to be Site-related. 

In 2004, a supplemental risk evaluation (M&E, 2004) was performed as part of the remedial 
action for lagoon soil/sludge to determine whether excavated and stock-piled lagoon cover and 
berm soils containing levels of contaminants of concern (COCs) could be used as backfill in the 
lagoons. During the remedial design, it was anticipated that soils covering the sludge and the 
surrounding berm soils would be relatively clean material (e.g., contain cac concentrations 
below cleanup levels), and could be safely used as backfill in the lagoons once lagoon sludge 
was removed. The supplemental risk assessment focused on potential future adult and young 
child exposures to soil at the lagoon areas, planned for recreational development. Because the 
risk associated with future exposure to the cover and berm soils did not exceed EPA's target risk 
range for recreational use, the decision was made to re-use the cover and berm soils as on-site 
backfill in the lagoons. Institutional Controls will be established to prevent use of these areas for 
residential purposes. 

In this five-year review report, the toxicity values that served as the basis for the soil cleanup 
levels, as contained in the ROD, have been re-evaluated to determine whether any changes in 
toxicity impact the protectiveness of the remedy. Changes in toxicity values since the 2002 and 
2004 risk evaluations are also discussed to determine whether reuse decisions remain valid. Any 
changes in current or potential future exposure pathways or exposure assumptions that may 
impact remedy protectiveness are also noted. In addition, environmental data, available since the 
last five year review, have been qualitatively evaluated to determine whether exposure levels 
existing at the Site present a risk to current human receptors. 
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7. 2.1.1 Changes in Toxicity 

Table 7 presents a summary of the changes in toxicity values (oral reference doses and oral 
cancer slope factors) for compounds selected as Contaminants of Potential Concern (COPCs) as 
identified in the 2002 risk assessment. Updated toxicity information was obtained from the 
Integrated Risk Information System (IRIS; EPA, 2004) and other current EPA sources (e.g., 
Superfund Technical Support Center). Toxicity values for contaminants identified as COPCs 
during the 2004 risk evaluation, performed as part of the remedial actions, have also been listed. 

For most contaminants, changes to toxicity information have been minimal. Changes in toxicity 
values for volatile groundwater COPCs (i.e., 1,2-dichloroethane, 2-methylnaphthalene, 
chloroform, methyl tert butyl ether, tetrachloroethene, trichloroethene, and xylene) do not affect 
remedy protectiveness even though the changes represent increases in toxicity because there is 
no cleanup of groundwater as part of this remedy, there is only monitoring to ensure that 
contaminated groundwater does not migrate from the areas where waste is being managed in­
place. The changes in the atrazine toxicity values are minor and would result in a decrease in the 
groundwater cleanup level of less than 5 percent. The changes in VOC toxicity values do not 
affect remedy protectiveness for soils since these compounds were not significant risk 
contributors prior to the remedy, and the disturbance and removal of soil/sludge likely resulted in 
diminished levels of VOCs compared to those present prior to remedy implementation. 
Therefore, the conclusions ofthe 2002 and 2004 risk evaluations remain valid and the soil 
cleanup levels, based on the 2002 toxicity values, remain protective. 

Benzo(a)pyrene and associated carcinogenic PAHs are site COPCs which have been determined 
to be carcinogenic through a mutagenic mode of action. In the 2005 Supplemental Guidance for 
Assessing Susceptibility from Early-Life Exposure to Carcinogens, EPA recommends evaluating 
chemicals with mutagenic modes of action using either chemical-specific data on susceptibility 
from early-life exposures or age-dependent adjustment factor (ADAF) applied to the cancer 
slope factor. Because chemical-specific data on susceptibility from early-life exposures are not 
available for carcinogenic PAHs, ADAFs, which increase the calculated cancer risk for receptors 
exposed during childhood, are recommended for use. This change affects the soil cleanup levels, 
calculated for a recreational exposure scenario, as well as the 2004 supplemental risk evaluation. 
Because the carcinogenic PAHs were only minor soil risk contributors (i.e., total cancer risks of 

less than 5E-06), the lack of use of ADAFs in calculating the cleanup levels and in the 2004 
supplemental risk evaluation does not impact the protectiveness of the remedy. 

IA-Dioxane, a B2 carcinogen, is a compound known to be used as both a solvent and a stabilizer for 
chlorinated solvents, especially I, I, I-trichloroethane. The ability to detect low concentrations of 
IA-dioxane has only recently becomes available. Because of its low concentration in groundwater, 
I, I, I-trichloroethane was eliminated as a COPC in the 2002 risk assessment. While monitoring data 
suggests that I, I, I-trichloroethane is not present at the Site, monitoring data do not include analysis 
for IA-dioxane. Sampling of groundwater for I A-dioxane is suggested to determine whether it is 
present and, if present, whether the levels detected pose an unacceptable risk. 
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7.2.1.2 Changes in Exposure Pathways/Assumptions 

Since the 2002 and 2004 risk evaluations were completed, portions of the Site, including the 
former tannery building area, have been developed for passive recreational use (soccer fields, 
seasonal ice skating, picnic areas) and a wastewater treatment facility has been constructed on 
Lagoon 2. The sludge landfill and Lagoons 3 and 4 have been capped, preventing direct contact 
exposures to residual contaminated soils and minimizing impacts to groundwater outside of the 
areas where waste is being managed in-place. Uncapped areas of the Site were remediated to 
residential standards or a risk assessment was performed to confirm that levels of contamination 
remaining in exposed soils did not present a risk to current recreational receptors. Groundwater 
is not currently used for any purpose at the Site. Because current use of the Site is consistent 
with the exposure assumptions used in the 2002 and 2004 risk evaluations, the remedy is 
currently protective. Institutional controls are required to be implemented to assure that 
groundwater in areas were waste is being managed in-place is not used for potable purposes. In 
addition, future land use at the former lagoon area needs to be limited to those uses consistent 
with the recreational assumptions employed in the 2004 risk evaluation and institutional controls 
preventing disturbance of the cap need to be implemented. Because the 2004 risk evaluation 
only considered future recreational site use for soils, a supplemental evaluation may be necessary 
should a change be contemplated in site use which would include exposures of greater intensity 
and frequency than assumed in the risk evaluation. The implementation of comprehensive 
institutional controls, when complete, will provide long-term protectiveness for all site remedies. 

Table 4 presents a summary of maximum concentrations of detected compounds for the former 
Mill Building/Woods Road monitoring wells. There were low level detections ofVOCs at one 
monitoring well, MW-IIOR: isopropylbenzene (7.9 ug/L), n-Propylbenzene (6.2 ug/L), tert­
Butylbenzene (4.2 ug/L) and sec-Butylbenzene (4.8 ug/L). There were exceedances of metals: 
antimony, manganese and arsenic above Federal and State drinking water standards. The metals 
concentrations were consistent in magnitude over time. Data from annual sampling and analysis 
will be evaluated to identify whether additional information and data are necessary to make a 
protectiveness determination regarding groundwater in this area. 

One pathway of potential concern that was not evaluated in the 2002 risk assessment was the 
vapor intrusion pathway. This pathway may be of concern at sites where shallow groundwater 
and soil contaminated with VOCs exists in close proximity to occupied buildings. There are 
currently no occupied buildings located at the Site, except for the WWTP constructed over 
Lagoon 2. Because the Lagoon 2 area displayed detectable VOC concentrations in soil when 
sampled as part of the Remedial Investigation, and in groundwater monitoring wells in the 
vicinity of the WWTP (MW-L-ll & MW-201), future groundwater data will be screened against 
appropriate federal and state vapor intrusion guidance and criteria to ensure protection of human health 
Recommended exposure assumptions and risk assessment methods have not changed 
significantly since the 2002 and 2004 risk evaluations were completed, except for the method 
used to evaluate compounds with mutagenic modes of action such as the carcinogenic PAHs. 
Current methodology calls for the use of age-specific adjustment factors to account for an 
increased sensitivity during early life. This supplemental early life calculation was not 
performed as part of the 2002 and 2004 evaluations since the EPA carcinogen risk assessment 
guidance was published subsequent to the completion of the site-specific risk evaluations. 
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However, because incremental lifetime cancer risks (lLCRs) were significantly below EPA risk 
management guidelines for backfilled soils at the former lagoon area and the areas of significant 
residual contamination are capped with clean cover material, the remedy remains protective as 
long as the caps are maintained and the Site continues to be used for recreational purposes. 
Carcinogenic PAHs were also selected as COPCs in Hoosic River sediment. Because PAHs 
were not identified as significant risk contributors in this medium, the application of an ADAF 
should not significantly change the risk determined in the Baseline Risk Assessment. 

One potential exposure pathway may affect the future protectiveness of the remedy if not 
properly controlled. The significant flood event that occurred in October 2005 altered a portion 
of the berm that is located between the Lagoon Area Landfill and the river, but did not damage 
the landfill or expose waste. Because waste was not exposed by the flood event, the remedy is 
currently protective of human health. However, there is a small volume of waste beneath a 
portion of the remaining berm. This area of berm must be maintained to prevent exposures to 
contaminants in waste that could pose a risk to human health if contacted. EPA's September 28, 
2007 Explanation of Significant Differences documents the determination that this limited 
portion of a protective earthen berm adjacent to the Hoosic River and the new landfill is an 
integral component of the remedy, and calls for institutional controls to limit future 
disturbance/excavation in that area to assure the future protectiveness of the remedy. 

7. 2.1. 3 Evaluation ofRecent Sampling Data 

As discussed in Section 6.4.2, select monitoring wells contaminant concentrations continue to 
exceed Federal and State drinking water standards, primarily for the metals aluminum, antimony, 
arsenic, chromium, lead, and manganese. Continued exceedances of groundwater standards 
indicate that completion of the drinking water ingestion pathway within the former lagoon area 
would present a risk to residents should anyone consume drinking water within the lagoon area. 
Institutional controls to prevent the use of contaminated groundwater should be implemented to 
assure long-term protectiveness. Three monitoring wells upgradient of the Site were sampled 
and only manganese was detected at two wells at concentrations above State and Federal 
drinking water standards. These exceedances have been determined not to be from Site 
contamination. Monitoring data from adjacent private wells upgradient of the Site indicate no 
exceedances of Federal or State standards. 

At the Dean Road Landfill there were exceedences of standards for target list metals (antimony, 
barium, chromium, manganese, zinc, arsenic and lead) in monitoring wells within the landfill 
area. Groundwater monitoring results need to be evaluated at the Dean Road Landfill to 
determine whether there is any the potential migration of contaminated groundwater away from 
the landfill. 

Contaminants in groundwater could potentially discharge to the nearby Hoosic River where 
direct contact human exposures could occur. Though no surface water samples have been 
collected from the river, the primary contaminants in groundwater are metals which do not easily 
cross through the skin and into the body if contacted during recreational use of the river. Surface 
water contaminant concentrations in samples collected in 2000 indicated a negligible risk to 
recreational users of the river, assuming incidental ingestion of and dermal contact with surface 
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water. Because the remedy has been designed to minimize impacts to the river by groundwater 
discharge and erosion, site-related contaminants in surface water are expected to be less than 
those measured in 2000 as part of the Remedial Investigation. Therefore, the remedy continues 
to be protective of human recreational contact with river surface water. 

Sediment from the Hoosic River adjacent to the former lagoon area have been sampled and 
analyzed annually since 2005, as discussed in Section 6.4.3. Table 8 compares the maximum 
sediment concentrations detected over the last five years to the maximum detected historical 
sediment concentrations evaluated in the 2002 risk assessment. This comparison can be used to 
determine whether site-related impacts to the river are diminishing, if upstream non site-related 
sources are an impact, and if recent sediment concentrations are less than historical sediment 
concentrations. This allows for a conclusion of a lack of Site-related impact on human health 
based on recreational sediment exposure. 

As identified in the Table 8, current sediment maxima slightly exceed historical maxima for a 
small number of compounds (2 VOCs, total PCBs, and 3 metals). For each of these compounds, 
the current maximum detected concentration is less than or approximately equal to a residential 
soil risk-based concentration, based on a target hazard quotient of 1 or an incremental lifetime 
cancer risk of 10-6

. A comparison to residential soil guidelines is conservative since the 
frequency and intensity of soil contact in a residential yard is likely to be much greater than 
contact with sediment in a recreational setting. Based on the magnitude of the decrease in 
contaminant concentrations compared to those evaluated in the 2002 risk assessment, direct 
contact recreational exposures to sediment would not be expected to exceed EPA's risk 
management guidelines. Therefore, the remedy continues to be protective with respect to human 
sediment exposures. 

One final issue to note is that the detection limits for several chemicals in various media are 
greater than the applicable comparison criteria. For instance, the VGES for antimony is 6.0 
ug/L; however the detection limits for antimony in residential well water are generally reported 
as "< 1aug/L". In the future, analytical methods with detection limits below applicable 
standards and screening criteria (e.g., Vapor Intrusion Screening Values corresponding to a 10-6 

risk level) should be used. This issue is of particular concern for media to which there are 
exposures, specifically consumption of drinking water from residential wells and the potential 
inhalation of vapors migrating into inhabited buildings. 

7.2.2	 Review ofEcological Risk Assessments and Toxicity Factors Serving as tlte Basis for 
tlte Remedy 

The ecological risk assessment report (TRC, 200 I) concluded that risks associated with 
ecological receptor exposures to lagoon surface soil containing dioxins, chromium, cadmium and 
lead exceed levels associated with adverse effects and background risk levels. Risks were 
predicted to occur to insectivorous and omnivorous birds and mammals primarily from ingestion 
of contaminants that accumulated within the tissues of terrestrial invertebrates present within the 
contaminated soils of the lagoons. Hoosic River sediments containing elevated levels of dioxins, 
PAHs, PCBs and several metals including aluminum, cadmium, chromium, copper, lead and 
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zinc. The River sediments also exceeded toxicity reference values (TRVs) associated with 
adverse effects to a variety of aquatic receptors. However, because sediment contaminant 
concentrations upstream of the Site were similar to those adjacent to the lagoon area of the Site, 
their presence was linked to non-Site related discharges upstream or background levels. 

In this five~year review report, the toxicity values that served as the basis for the soil cleanup 
levels, as contained in the ROD, have been re-evaluated to determine whether any changes in 
toxicity impact the protectiveness of the remedy. In addition, environmental data, available since 
the last five year review, have been qualitatively evaluated to determine whether exposure levels 
existing at the Site present a risk to current ecological receptors. 

7. 2. 2.1 Changes in Toxicity 

Surface soils within the lagoons were evaluated by modeling exposure doses ingested by 
ecological receptors (meadow vole, woodcock, short-tailed shrew, robin, and deer mouse) to 
toxicity reference values associated with chronic Lowest Observable Adverse Effect Level 
(LOAEL). Table 9 presents a summary of the changes in LOAEL toxicity values for compounds 
selected as Contaminants of Potential Concern (COPCs) as identified in the 2001 ecological risk 
assessment and which had proposed soil remediation goals identified. Updated toxicity 
information was obtained from the Eco-Soil Screening Levels or Eco-SSLs (EPA, 2005, 2007, 
2008) when available. 

For most contaminants, changes to avian and mammalian toxicity reference values have been 
substantially reduced. However, comparing the estimated mean exposure doses ingested by the 
ecological receptors (as presented in the 2001 ecological risk assessment) indicates that of the 
compounds for which soil cleanup goals were established, only chromium and lead present risk 
to the selected ecological receptors. The 2001 ecological risk assessment assumed that all 
contaminants were 100% bioavailable and did not evaluate the specific bioavailability of 
ingested contaminants including chromium and lead. Oral absorption fractions since presented 
in the Eco-SSLs (EPA, 2003) for chromium and lead are 0.5% and 50%, respectively. The very 
low oral absorption factor of 0.5% for chromium indicates that the lower toxicity reference value 
for chromium since the 2001 ecological risk assessment was conducted is unlikely to result in an 
increase in risk associated with this contaminant based on the soil cleanup goal of733 mg/kg. 
The lead cleanup goal of 1,000 mg/kg represents a value greater than the maximum 
concentration previously detected in lagoon surface soils. The change in the lead mammalian 
toxicity value is unlikely to result in significant changes to risk for the mammalian ecological 
receptor species when the 50% oral bioavailability factor is considered along with the estimated 
exposure doses presented in the 2001 ecological risk assessment. The 2009 avian toxicity 
reference value for lead is expected to be conservative in that the geometric mean of lead avian 
NOAEL toxicity reference values (l 0.9 mg/kg-BW/day) is very similar to the 2001 avian 
toxicity reference value of 11.3 mg/kg-BW/day. Therefore, the overall change in lead toxicity is 
not expected to significantly alter the resulting risk to terrestrial birds. 
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7.2.2.2 Changes in Exposure Pathways/Assumptions 

Since the 2001 ecological risk evaluation was completed, portions of the Site, including the 
sludge landfill, Lagoon 3, and portions of Lagoon 4 have been capped, preventing direct contact 
exposures to residual contaminated soils and minimizing impacts to groundwater. Uncapped 
areas of the Site were remediated. Because current use of the Site by ecological receptors is 
believed to be relatively consistent with the exposure assumptions used in the 2001 risk 
evaluation, the remedy is currently protective for soils at the lagoon area as long as the cap is 
maintained and Institutional Controls are established. 

One pathway of potential concern that was not directly evaluated in the 2001 ecological risk 
assessment was the transport of contaminants in groundwater to the adjacent Hoosic River. This 
pathway may be of concern at sites where contaminated groundwater discharges directly to a 
surface water body. The 2001 ecological risk assessment indirectly evaluated groundwater by 
assessing concentrations of contaminants detected in surface water samples collected from the 
Hoosic River. The 2001 ecological risk assessment concluded that surface water impacts to the 
Hoosic River that are attributable to the Site are not present. Adverse effects to the ecological 
receptors exposed to the surface water of the Hoosic River under existing conditions are not 
expected to have changed since the 2001 risk assessment was conducted. This conclusion is 
based on the observation that concentrations of constituents detected in groundwater samples 
have not changed significantly since 2001 and/or are similar to concentrations of these 
constituents detected in upgradient groundwater samples. 

7.2.2.3 Evaluation ofRecent Sampling Data 

Sediment from the Hoosic River adjacent to the former lagoon area has been sampled and 
analyzed annually since 2005, as discussed in Section 6.4.3. The following table compares the 
maximum sediment concentrations detected over the last five years to the maximum detected 
historical sediment concentrations evaluated in the 2001 ecological risk assessment. This 
comparison can be used to determine whether site-related impacts to the river are diminishing 
and, if recent sediment concentrations are less than historical sediment concentrations, allows for 
a conclusion of a lack of site-related impact on environmental health based on sediment exposure 
by benthic macroinvertebrates. 

As identified in Table 10, current maxima slightly exceed historical maxima for a small number 
of compounds (cis-l ,2-dichloroethene, toluene, total PCBs, aluminum, antimony and selenium). 
For cis-l,2-dichloroethene, total PCBs, aluminum and antimony, the current maximum detected 
concentration is less than the ecological sediment quality screening benchmark based on risk to 
benthic macroinvertebrates. The maximum toluene and selenium concentrations exceed a low 
ecological screening benchmark but are either below the upper screening benchmark (associated 
with more significant effects to the ecological community) or an upper screening benchmark is 
not available. Based on the magnitude of the decrease in contaminant concentrations recently 
detected compared to the concentrations evaluated in the 2001 risk assessment, risk to the 
benthic macroinvertebrate community from sediment contaminants has been significantly 
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reduced. Therefore, the remedy continues to be protective with respect to ecological exposure to 
sediment contaminants. 

7.2.3 ARARs Review 

Review of Applicable or Relevant and Appropriate Requirements was performed to check the 
impact on the remedy due to changes in standards that were identified as ARARs in the ROD, 
newly promulgated standards for contaminants of concern, and TBCs (to be considered) that may 
affect the protectiveness of the remedy. The tables in Attachment 4 provide an evaluation of 
ARARs using the regulations and requirement synopses listed in the ROD as a basis. The 
ARARs evaluation also includes a determination of whether each regulation cited in the ROD is 
currently ARAR or TBC and whether the requirements have been met. The listed ARARs that 
remain applicable or relevant and appropriate to the Site have been or are currently being 
complied with. 

Numeric standards that are applicable or relevant and appropriate to the long-term monitoring of 
residential drinking water wells and Site groundwater monitoring wells, were not identified in 
the ROD ARARs summary. The general requirement that groundwater monitoring be 
conducted is an ARAR requirement of the Vermont Solid Waste Regulations were identified as 
an Action-specific ARAR in the ROD. Tables 3 through 5 of this Five-Year Review identify 
Federal drinking water and risk-based standards and Vermont drinking water and groundwater 
standards that are currently being used to assess groundwater monitoring results. These 
standards may be added to the ARARs for the remedy in a future decision document. Also, 
federal floodplain management standards identified in the ROD have been removed from the 
Federal Code of Regulations, so are no longer in effect. Compliance with Executive Order 
11988 (Floodplain Management) is a matter addressed under the Protectiveness criterion of the 
NCP, rather than under the ARARs criterion. 

7.3	 QUESTION C: HAS ANY OTHER INFORMATION COME TO LIGHT THAT 
COULD CALL INTO QUESTION THE PROTECTIVENESS OF THE REMEDY? 

Yes. Exceedances of groundwater criteria outside of the Lagoon Area and at the Mill 
Building/Woods Road area, need to be evaluated and any risks from groundwater that are 
identified will potentially need to be addressed in a future decision document. In addition, 
potential migration of contaminated groundwater from the Dean Road Landfill needs to be 
further assessed. Finally, future groundwater data will be screened against appropriate federal 
and state vapor intrusion guidance and criteria to ensure protection of human health in the 
WWTP. There is no additional information that calls into question the protectiveness of the 
remedy. 

7.4	 TECHNICAL ASSESSMENT SUMMARY 

According to the data reviewed, the Site inspection, and the interviews, the remedy is 
functioning as intended by the ROD, as modified by the ESD document, except for a potential 
vapor intrusion pathway at the WWTP (constructed above Lagoon 2) and the groundwater 
exceedances outside of the areas where waste is being managed in-place. 
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Because the Lagoon 2 area displayed detectable VOC concentrations in soil when sampled as 
part of the Remedial Investigation and in groundwater monitoring wells in the vicinity of the 
WWTP (MW-L-II & MW-201), future groundwater data will be screened against appropriate 
federal and state vapor intrusion guidance and criteria to ensure protection of human health. 
There have been no changes in the physical conditions of the Site that would affect the 
protectiveness of the remedy. The ARARs identified in the ROD remain applicable or relevant 
and appropriate and either have been met or are being complied with. 

The groundwater issues will need to be further evaluated and, if risks from groundwater are 
identified, further remedial action measures may be addressed in a future decision document. 

The implementation of institutional controls to prevent future exposures to waste being managed 
in-place, to protect the components of the remedy, to prevent residential development, and to 
prevent groundwater use within the waste management areas will assure the future protectiveness 
of the remedy. 
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8.0 ISSUES 

Based on the activities conducted during this five-year review, the issues identified in the Table 
11 have been noted. 
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9.0 RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

The issues identified in Section 8 needs to be addressed prior to the next five-year review. 
Overall, the capped landfill components and the berm underlain with waste are in excellent 
condition and the issues noted in Table 11 regarding these components can be addressed over 
time during regularly scheduled maintenance events. Institutional controls for the Lagoon Area 
are expected to be in place by the year 2011. The remaining groundwater issues will need to be 
assessed and, if groundwater risks are identified, addressed in a future decision document. 
Recommendations and follow-up actions to address these issues are summarized in Table 12. 
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10.0 PROTECTIVENESS STATEMENT 

The Lagoon Landfill cap component of the remedy at this Site addressed the principal threat 
remaining by stabilizing the contaminated sludge and by consolidating the stabilized sludge 
under an engineered cap. The engineered cap protects current and future use receptors from 
direct contact with the contaminants of concern and was designed to resist flood events. The 
Lagoon Landfill remedy is functioning as intended by the ROD, as modified by the ESD 
document. Because the Lagoon 2 area displayed detectable VOC concentrations in soil when 
sampled as part of the Remedial Investigation and in groundwater monitoring wells in the 
vicinity of the WWTP (MW-L-ll and MW-201), future groundwater data will be screened 
against appropriate federal and state vapor intrusion guidance and criteria to ensure protection of 
human health. The previous NTCRA established an engineered cap over the Dean Road landfill 
which protects current and future receptors from direct contact with contaminants of concern 
within the landfill. Downgradient groundwater monitoring and data evaluation at the Dean 
Road Landtill is still needed to ensure that contaminated groundwater from the Landfill does not 
pose a threat to surrounding drinking water. The implementation of institutional controls to 
prevent future exposures to waste being managed in-place, to prevent residential development, 
protect components of the remedy, and to prevent groundwater use under the waste management 
areas will assure the future protectiveness of the remedy. Long-term protectiveness of the 
remedial action will be verified by continued monitoring of cap integrity, along with monitoring 
of the surrounding area to ensure compliance with use restrictions. Exceedances of groundwater 
standards in the Former Mill area and adjacent to the Dean Road Landfill need to be evaluated 
and, if groundwater risks are identified, potentially addressed in a future decision document. 
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11.0 NEXT REVIEW 

Five-year reviews are done every five years at sites where contaminant levels remain at 
concentrations that prevent unlimited, unrestricted use of the Site. Since the remedy does not 
allow for unrestricted use of the Site, a follow-up five-year review will be required. The next 
five-year review for the Pownal Tannery Site will be conducted in 2014. 
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TABLE 1. 
Chronology of Events 

Date Event 

December 30,1981 Pownal Tannery applies for a permit to construct and operate a lined landfill. 

January 21. 1982 The Vermont Agency ofNatural Resources (VT ANR) determined that the sludge in the 
lagoons should not be regulated as hazardous waste. 

June 09, 1982 A disposal facility certification was issued to permit construction and operation ofa lined 
landfill. 

1985 The VT ANR issued a letter to the Pownal Tannery alleging deficiencies and tmintenance 
problems at the site. 

1987 Two thirds of the Dean Road Landfill was closed and covered by the Pownal Tanning 
Company. 

April 06, 1988 The Vermont Agency ofEnvironmental Conservation issued an Admin istrative Order to 
Pownal Tannery requiring odor control, excavation ofs ludge fro m lagoon 2, preparation 
ofa cleanup plan for Lagoons 4 and 5, further testing ofgroundwater, and a complete risk 
assessment. 

1993 A time-critical removal action was conducted by EPA to remove and disposed ofoff-site 
compressed gas cylinders, asbestos-containing tmterials, and various containers of 
hazardous materials. 

1995 The hazard Ranking System Package was completed as part of the CERCLA site listing 
process. 

September 29, 1998 The site was proposed for the National Priorities List (NPL). 

January IJ, 1999 The site was added to the NPL. 

August 1999 The Town of Pownal was awarded a Superfund Redevelopment Initiative Grant from EPA 
to study reuse options for the site after remediation is comp lete. 

1999-2001 EPA conducted a non-time critical removal action (NTCRA) to decontaminate and 
demolish the tannery buildings, remove contaminated soils along the Hoosic River, and 
permanently cap the Dean Road landfill. 

February 200 I The Town completed the reuse study. The plan included construction ofa sewage 
treatment plant, a skating rink, recreational open areas and nature trails through the Lagoon 
Area. 

September 30,2002 EPA Record ofDecision completed, indicating plans for excavation and capping of 
Lagoons 1,3 and 5. 

May 2003 Remedial design completed. 

September 2003 Phase I construction activities begin 

November 30.2003 Phase I site construction activities completed. 

September 30,2004 Phase II site lagoon area remediation completed. 

September 27, 2005 Final Inspection 

October 2005 A significant flood event occurred, which altered a portion of the former facility's natural 
earthen berm There was no damage to the landfill as a result of the flood. 

Five-Year Review Report/or 
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TABLE 1. 
Chronology of Events 

Date Ewnt 

September 28, 2007 EPA issued an Explanation of Significant Differences which specifies I) what actions are 
required to ensure that Institutional Controls are imple~nted at the site, 2) addresses 
issues related to the 2005 flood event, 3) identifies a section ofberm along the river under 
which wastes were left in place as included as part of the Site and subject to long-term 
O&M by the State. 

September 2009 EPA completes first Five Year Review 

Five-Year Review Reportfor 
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TABLE 2. 
Soil Recreational Use Cleanup Levels 

Contaminant 
Preliminary Remediation Goal 

(mg/kg) 

Benzo (a)anthracene 1.7 

Benzo (a)pyrene 0.17 

Pentachlorophenol 7.7 

N-Nitroso-di-n-propylamine 0.27 

Arsenic 1.1 

Chromium 733 

MereuI)' 23 

Lead 1,000 

Dioxin TEQ 0.001 

Five-Year Review Reportjor 
Pownal Tannery Superjilnd Site 



TABLE 3 - MAXIMUM DETECTED CONCENTRATIONS IN GROUNDWATER - DEAN ROAD LANDFILL 

I Federal I Primary I Secondary I MW-lOlU /MW-103UI MW-103R / MW-B-B I MW-B-7 MW-102U J MW-B-10 I Leachate tank I 

Units: ugfL MCL 

Health 

Advisory VGES PAL VGES PAL Max. Max. Max. Max. Max. Max. Max. Max. 

None I I I I I I ND
 

None I I I I I ND
 

Antimony 6 
Barium 2,000 

Chromium 100 

Lead 15 

Manganese 

linc 
Arsenic 10 

6 3 

1,000 

50 

1.5 

420 

1 

25.3 ND 
-2,000 ND ND 

66_5100 NO 

15 19.6 NO 

300 840 50 25 10,800 70.6 

5,000 2,500 97.1 51.2 

10 NO6.56 

Notes:
 

MCL - Maximum Contaminant Level (according to the Federal Safe Drinking Water Act)
 

I ND 

ND 

NO 

ND 

NO 

ND 

32.5 

NO 

ND 

I NO I ND I NO ND I ND 

I ND I ND NO I NO I NO 

NO NO
 

NO
 

NO
 

NO
 

177
 

ND
 

7.8
 

NO
NO 

ND 

NO 

ND 

ND 

NO 

NO 

NONO 

ND 

11.2 

NO 

782 

120 

6.1 

NONO 
NO 

28.5 

306 
75.2 

696 

82.800 

2,430 

29.3 

NOND ND NO 
ND NO NDNO NO 

NOND NO NO NO 

324 ND NO265 2.990 
90.8 ND26.2 33.7 NO 

9.71 ND NO ND ND 

SMCL - Secondary Maximum Contaminant Level (according to National Secondary Drinking Water Regulations) 

VGES - Vermont Ground Water Enforcement Standard 

PAL - Preventive Action Level 

UNF - Unfilter metals sample 

FIL - Filtered metals sample 

ND - Not Detected above detection limits 

Highlighted values indicate exceedance of one of more standards 

ND I 

I ND I 

NO 

240 
NO 

147 

1.050 
16,700 

NO 



TABLE 4 - MAXIMUM DETECTED CONCENTRATIONS IN GROUNDWATER - FORMER MILL BUILDING AREA WOODS ROAD 

Antimony 6 6 3 ND ND ND ND 22 ND ND ND ND 

Barium 2,000 2,000 1,000 ND ND 232 219 ND ND ND ND ND 

Manganese 300 840 420 50 25 ND 519 1,310 1,190 1,900 1,760 29.4 168 ND 

Zinc 5,000 2,500 41.3 ND ND ND 26.8 ND ND ND ND 

Arsenic 10 10 1 ND ND 138 3S 11.6 10 ND ND ND 

Notes: 

MCL - Maximum Contaminant Level (according to the Federal Safe Drinking Water Act) 

SMCL - Secondary Maximum Contaminant Level (according to National Secondary Drinking Water Regulations) 

VGES - Vermont Ground Water Enforcement Standard 

PAL - Preventive Action Level 

UNF - Unfilter metals sample 

FIL - Filtered metals sample 

ND - Not Detected above detection limits 

Highlighted values indicate exceedance of one of more standards 



TABLE 5 - MAXIMUM DETECTED CONCENTRATtON51N GROUNDWATER· FORMER LAGOON AREA 

Groundwater Qua11!V Stilndards lJPGRADIENT WElLS LAGOON AREA WELLS 

MW-l-4Pnmary MW-L-7 MW-201 MW·202 MW-I04U MW-I07R MW-l-I0federi!ll Secondary MW·L-8 MW-L-9 MW·203 MW-I07U 

Health 

Adyisory PAL M.. M..Units.ulU'L MCl VGES IIGES PAL M.. M.. M.. M.. M.. M" M" M"M" 

Acetone 700 3>0 NO NO NO NO NO NO NO 12NO NO NONO 
Chloromethane NO NO30 15 NO NO NO NO NO NONO NO NO 1.... 
Chlorabenzene NO NO NO100 100 SO NO NO NO NO NO NO2.1 NO'.5 

17; ... NO NO1,3,5·Trimethylbenzene 3SO NO NO NO NO NO NO NO NONO 
17;1,2,4-Trimethylben,ene 3>0 1> NO NO NO NONO NO NO NO NO NONO 

1,2·0Ichlorobenzene 600 3DO NO •.. NO NO NO NONO NO NO NO5.' NO 

NO NONO NO 15 NO NO 16 NO NOBts(2-ethV1hexyl)phthalate NO NO 

Heptachlor 04 NA NA NO NONO NO NO NO NO NO NO 0.015 NONO 

1.4OE-06 6.6E-G7JB 2.3E-G7 JM 4.1[-G7J 3.OE-01J~ 2.9E-G7J8 3.JE-01 JBTotaI2,3,7,8-TCDD El:IulValence 300E-OS 3 DOE·OS l.lOE-DS 2.5E-G7B 8.1E-08 BJ J.1E-05JB 1.6OE-06NO 

.,.Aluminum 200 ...
 NO NO 122 NO NO100 .11 NO 11.... NO ..... NO .lO 212 NO n. NO NO NO 

77,000calCIum ....... 14,_
 60,400 .......
 76,100 66,­ 73,400 66,400 60,000 52,200 J4,2.,OOO 58,200 55,90090..... 53,000 S',loo 89,!ilDO 154,000 77,200 
NA NA NA NA NA NABarium 1000 NO NA NA NA NA NA NA NA NA2000 2000 NO NO 201 NO NO 

Chromium 50 16.1 NO NO 26.2. NO NO 12..4100 100 NO NO 25A NO NO NO NO NO NONO NO NO 
Copper noo NA NA NA NA N4 NA NANO NO 59.6 NO NO NA NA NA NA NA NA NANO 
Iron .....
 n,lOO300 741 1.... 400 ... 

NO 

150 45. NO 42,5Ol1 iD 5,110 257 1>90 NO NO J63 NO...... - 2,IJO 

... NO NA NA NA NA NA NA NA NA NA NA NAlead 15 NA NA NA15 NO NO 37.1 NO NOI.' 
Magnesium 10,JOO 10,100 11,100 n,2oo 10,!ilDO 10,600 13,100 10,!ilDO 62,300 12,_20,000 19,600 38,BOO n,loo I1,JOO 10,400 47,000 11..... 11,100 10,4OD 

4_Manganese 300 840 420 SO 2J_7 ..... NO .....
 ..... 104 3160 .73 NO 26.9 NO25 NO 414 1,140 S.... 127 0..'04 
Nickel NA NA NA NA NA100 SO NO 48.1 NO NA NA NA NA NA NA NANO NO NO NA NA 

z,no J,310 NO NO 4JOO 3510Potassium 4,610 1,910 4,400 NO 3.390 4,li3O NO NO J,210 NO NONO NO ',-
U,_Sodium ...... ...... 23,800 19,900250.000 125,000 73,700 73,600 lO,SOD 1...... 31,300 ZJ.7oo 16.200 15,00016,200 16,100 21i,6OO 61.!ilDO 23.700 22,500 1',DOD....llnc NO 20.42,SOD NO NO 153 NO NO NO NO NO NO NO 24.8 NO NO NOJ!U 25.3 NO'.000 

Arsenic 10 11.1 NO NO 0.28 NO NO 17.710 1 NO NO 11 10 NO NO NO NO NO NO NONOU.' 
0.5Mercury 2 2 NA NA NO NO NO NO NO NO NO NO NO NO NO NO NONA NA NA NA 0.215 

Cyanide 200 200 100 NO NO NO NO NO 11 NO NO NO NONO NO NO NO NO 10 NO NO NO NO 

Notes. 
MCl - Malomum Cantamll1ant ll"yel (according to the Fl!!deral sat!" Orinlo;mg Wi!lter Act) 

SMa Secondary Ma~imum Contaminant Lellel (accordll1l!: to NatIOnal secondary Drinking Water Regulations) 

VGES V..rmont Gl1Jund Water Enforcement Stilndard 

PAL - Pre....enti ....e Action Level 

UNF - Unfilter metals sample 

FIL-fllteredmetals.sampl!" 

NA - Not Analyzed 

NO - Not DPtected above deteeti()l'1 limits 

Hlghlia;hted values Indica~elfceed.ance of onl!! of more standards 
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TABLE 6 - MAXIMUM CONCENTRATIONS IN SEDIMENT - HOOSIC RIVER 

I Sediment Quality Guidelines(l) (SQGs) I 50·30 I 50-31 50-34 50-36 I 50·37 I 

Ie is-l,2-Dichloroethene 

IToluene 

4-Methylphenol ug/kg 

Phenanthrene ug/kg 

Fluoranthene ug/kg 

Pyrene ug/kg 

Benz(a}anthracene ug/kg 

Chrvsene ug/kg 

Benzo(ajpyrene ug/kg 

Benzo(b)f1uoranthene ug/kg 

IDieldrin 

14,4' DDT (total) 

!gamma-Chlordane 

IPentachloroblphenyl 

ITetrachloroblphenyl 

ITotaI2,3,7,8-1CDD Equivalence 

I ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

I mg/kg 

I ng/kg 

NELI 

I 

I 

I 

I 
I 

0.6 

5 

I 

I 

I 
I 

LEL 

560 

750 

490 

320 

340 

370 

I 
I 

I 

I 
I 

2 

7 

3 

I 

I 

10,000 

6 

0.6 

26 

16 

20,000 

31 

460 

16 

120 

I SEL 

I 

I 

950,000 

1,020,000 

850,000 

1,480,000 

460,000 

1,440,000 

I 
I 

I 

I 
I 

19,000 

6,000 

1,000 

I 100,000 

I 

33 

10 

110 

110 

40,000 

250 

1,100 

75 

820 

MaxI 

I	 47 

I	 NO 

ND 

ND 

370 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

I	 ND 

I	 ND 

ND 

!JAI
 

8,650
 

9.12
 

3.91
 

33.3
 

ND
 

ND
 

21,300
 

20.6
 

ND
 

13.7
 

22,700
 

15.4
 

13,400
 

264
 

20.3
 

722
 

ND
 

ND
 

ND
 

ND
 

10.6
 

101
 

0.0784
 

ND
 

I Max I 

I NO 

410 
I 

I 

710 
ND 

900 
860 

ND 

ND 

ND 

ND 

I 

ND 

ND 

10 

I 

I 
I 

I 26 

21 
I 
I 

I 

2.9JAI I 

14,200 

15.2 

5.35 

89.2 

ND 

1.39 

14,900 

29.6 

ND 

48.1 

28,000 

50 

9,890 

1,010 

28 

1,820 

ND 

ND 

ND 

ND 

ND 

162 

0.182 

ND 

Max
 

NO
 

NO
 

NO 

ND 

520 

860 

ND 

ND 

ND 

ND 

ND 

5.9 

ND 

ND 

ND 

12JA 

10,200 

12.0 

4.38 

50.8 

ND 

ND 

8,840 

37.3 

8.27 

22.5 

25,800 

30 
7,680 

529 

17.6 

1,280 

ND 

ND 

ND 

ND 

12.7 

102 

0.142 

ND 

Max I Max I 

I 2.2 I ND I
 
I 2.6 I 2.8 I
 

ND	 I ND I 

I ND I ND I 
I ND I ND I 

I I I 

I 0.49JAI I 0.79JAI I 

I 
NO
 

NO
 

ND
 
450
 

710
 

650
 

ND
 

ND
 

ND
 

ND
 

I NO 

I NO 

ND 

700 

1,000 

1,000 

550 

570 

480 
440 

Aluminum mg/kg 

Antimonv mg/kg 

Arsenic mg/kg 

Barium mg/kg 

Beryllium mg/kg 

Cadmium mg/kg 

Calcium mg/kg 

Chromium mg/kg 

Cobalt mg/kg 

Copper mg/kg 

Iron mg/kg 

Lead mg/kg 

Magnesium mg/kg 

Manganese mg/kg 

Nickel mg/kg 

Potassium mg/kg 

Selenium mg/kg 

Silver mg/kg 

Sodium mg/kg 

Thallium mg/kg 

Vanadium mgJkg 
Zinc mgJkg 

Mercury mgJkg 

Cyanide mg/kg 

9,390
 

18.2
 

2.65
 

ND
 

ND
 

ND
 

9,570
 

19.8
 

7.53
 

17.1
 

21,700
 

18
 

6,070
 

417
 

16.8
 

761
 

ND
 

ND
 

ND
 

ND
 

11
 

77 
0.114 

ND 

11,900 

38.4 

4.96 

71.2 
0.538 

ND 
12,300 

61.3 

10.9 

33 
25,500 

46 
9,470 

787 

20 

1,460 

16.1 

ND 

ND 

ND 

14.3 

138 

0.156 

ND 

Notes: 

J • Concentration detected is below the calIbration range (1) Guidelines for the Protection of Aquatic Sediment Quality in Ontario (1993) 

A· Detection limit based on signal-la-noise measurement NEL= No Effects Level 

I - Interference LEL= Lowest Effects Level 

Highlighted values indicate exceedance of one of more standards SEl= Severe Effects levels 



TABLE 7. 
Comparison of 2002/2004 and 2009 Oral Reference Doses and Oral Cancer Slope 

Factors for Soil Compounds of Potential Concern 

Contaminant of 
Potential Concern 

Oral Reference Dose (RID) Oral Slope Factor (S F) 

(mg/kg-day) (mg/kg-dayr 1 

2002 2004(b) 2009 2002 2004(b) 2009 

1,2-Dich lorobenzene 0.09 0.09 N/A N/A 

1,2-Dich loroethane 0.03 0.02 0.091 0.091 

I,3-Dich Iorobenzene 0.0009 N/A N/A N/A 

1,4-Dich lorobenzene 0.03 0.07 0.024 0.0054 

Benzene 0.003 0.004 0.055 0.055 

Bro modich loro rrethane 0.02 0.02 0.062 0.062 

Carbon tetrachloride 0.0007 0.0007 O. 13 0.13 

Chlorobenzene 0.02 0.02 N/A N/A 

Chloroform 0.01 0.01 0.0061 0.031 

Methyl tert butyl ether N/A N/A N/A 0.00 18 

Methylene chloride 0.06 0.06 0.0075 0.0075 

Ietrachloroethene 0.01 0.01 0.052 0.54 

Irich loroethene 0.006 N/A 0.011 0.013 

Xylene (total) 2 0.2 N/A N/A 

2-Methylnaphthalene 0.02 0.004 N/A N/A 

4-Methylphenol 0.005 0.005 N/A N/A 

Acetophenone 0.1 0.1 N/A N/A 

Atrazine 0.04 0.035 0.22 0.23 

Benzo (a)anthracene N/A N/A N/A 0.73 0.73 0.73 

Benzo (a)pyrene N/A N/A N/A 7.3 7.3 7.3 

Benzo (b)fluoranthene N/A N/A N/A 0.73 0.73 0.73 

Benzo (k)fluoranthene N/A N/A 0.073 0.073 

Bis(2-ch loroethoxy)methane N/A 0.003 N/A N/A 

Bis(2-ch loroethyl)ether N.A N/A 1.1 l.l 

Bis(2-ethy!he xy I)phthalate 0.02 0.02 0.014 0.014 

Dibenz{a,h)anthracene N/A N/A N/A 7.3 7.3 7.3 

Indeno(I,2,3-cd)pyrene N/A N/A 0.73 0.73 

N-Nitroso-di-n-propylamine N/A N/A 7 7 

Naphthalene 0.02 0.02 N/A N/A 

Nitrobenzene 0.0005 0.002 N/A N/A 

Pentachlorophenol 0.03 0.03 0.12 0.12 

Phenanthrene 0.02 0.02 N/A N/A 

Five-Year Review Reportfor 
Pownal Tannery Superfund Site 



TABLE 7. 
Comparison of 2002/2004 and 2009 Oral Reference Doses and Oral Cancer Slope 

Factors for Soil Compounds of Potential Concern 

Contaminant of 
Pote ntial Concern 

Oral Reference Dose (RID) Oral Slope Factor (S F) 

(mg/kg-day) (mg/kg-dayr l 

2002 2004(b) 2009 2002 2004(b) 2009 

4,4'-DDE N/A N/A 0.34 0.34 

Aldrin 0.00003 0.00003 17 17 

Alpha-BHC N/A 0.008 6.3 6.3 

Total PCBs 0.00002 0.00002 2 2 

Beta-BHC N/A N/A 1.8 1.8 

Delta-BHC N/A N/A N/A N/A 

Dieldrin 0.00005 0.00005 16 16 

Heptachlor 0.0005 0.0005 4.5 4.5 

Heptach lor epo xide 0.00001 0.000013 9.1 9.1 

Dioxin TEQ N/A N/A IE-09 1.5E+05 1.5E+05 l.3E+05 

Antimony 0.0004 0.0004 N/A N/A 

Arsenic 0.0003 0.0003 0.0003 1.5 1.5 1.5 

Barium 0.07 0.2 N/A N/A 

Cadmium (food) 0.001 0.001 0.001 N/A N/A N/A 

Chro miu m III 2 1.5 N/A N/A 

Chromium VI 0.003 0.003 N/A N/A 

Cyanide 0.02 0.02 N/A N/A 

Lead (a) N/A N/A N/A N/A 

Manganese (soil) 0.07 0.07 0.07 N/A N/A N/A 

Manganese (water) 0.02 0.02 N/A N/A 

Mercury (inorganic) 0.0003 0.0003 N/A N/A 

Mercury (organic) 0.0001 0.0001 0.0001 N/A N/A N/A 

Thallium 0.00008 0.000065 N/A N/A 

Vanadium 0.009 0.005 N/A N/A 

N/A = Not Applicable or Not Available 
(a) Lead is evaluated through the use of exposure modeling for adults and children. 
(b) 2004 evaluation only looked at the analytes noted. 

Five-Year Review Report/or 
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TABLES. 
Comparison of Maximum Detected Sediment Concentrations (2005 to 2008) to 

Historical Maximum Detected Sediment Concentrations 

Contaminants 
Maximum Concentration­

2005 to 2008 
(mg/kg) 

Historical 
Maxi mum Concentration - 2002(3) 

(mg/kg) 

cis-1,2-Dichloroethene 0.047 <0.006 

Toluene 0.41 0.34 

4-Methylphenol 0.71 1.2 

Phenanthrene 0.70 10 

Fluoranthene 1 8.5 

Pyrene 1 14 

Benzo (a)anthracene 0.55 5.4 

Cluysene 0.57 5.3 

Benzo(a)pyrene 0.48 6.5 

Benzo (b )fluoranthene 0.44 3.8 

Dieldrin 0.0022 0.0049 

4,4'-DDT 0.0059 0.007 

Gamma-Chlordane 0.001 0.005 

Total PCBs 0.047 0.041 

Dioxin TEQ 0.000012 0.000073 

Aluminum 14,200 14,000 

Antimony 38.4 1.2 

Arsenic 5.35 14.2 

Barium 89.2 109 

Beryllium 0.538 0.61 

Cadmium 1.39 3.2 

Chromium 37.3 106 

Cobalt 10.9 18.1 

C{)pper 48.1 174 

Iron 28,000 40,900 

Lead 50 94.9 

Manganese 1,000 2,790 

Nickel 28 31.1 

Selenium 16 2.3 

Vanadium 14.3 16.5 

Zinc 162 197 

Mercury 0.182 2.3 

Compounds in bolditalics exceed their respective risk-based concentrations 
(a) Maximum concentrations presented on Table 2.18 of the 2002 human health risk assessment 

Five-Year Review Report/or 
Pownal Tannery Superfund Site 



TABLE 9. 
Comparison of2001 and 2009 Toxicity Reference Values (Lowest Observable Adverse 

Effect Levels) for Compounds of Potential Concern with Soil Cleanup Goals 

Toxicity Reference Values 

Contaminant of Potential A~an LOAEL Mammalian LOAEL 
Concern (mg/kg-BW/day) (mg/kg-BW/day)
 

2001
 2001
2009
 2009
 
Benzo (a)anthracene NA NA 10
 3.1 

Benzo(a)pyrene NA 10
 3.1 

Pentachlorophenol 

NA 

88
 22.5 13
 9.5 

N-Nitroso-di-n-propylamine N/A N/A N/A 

Arsenic 

N/A 

7.4 9.3 1.7 

Chromium 

3.6 

5
 N/A N/A 

Mercury 

2.8 

N/A N/A0.9 N/C 

80
11.3 5.0 

Dioxin TEQ 

Lead 1.9 

N/C
 

N/A = Not Available N/C = No Change from 2001
 
0.00014 N/C 0.00001 

Five-Year Revie"H<' Reportfor 
Pownal Tannery Superfiind Site 



TABLE 10. 
Comparison of Maximum Detected Sediment Concentrations (2005 to 2008) to Historical Maximum 

Detected Sediment Concentrations and Sediment Quality Guidelines 

Contaminants 

Sediment Quality Guideline(a) Maximum 
Concentration ­ 2005 

to 2008 
(mg/kg) 

Historical Maximum 
Concentration - 2002(b) 

(mg/kg) 

LEUChronic 
TRV 

(mg/kg) 

SEU Acute TRV 
(mg/kg) 

cis-I,2-Dichloroethene 0.400 - 0.047 <0.006 

Toluene 0.05 0.60 0.41 0.34 

4-Methylphenol 0.67 - 0.71 1.2 

Phenanthrene 0.56 9.5 0.70 10 

Fluoranthene 0.75 10.2 1 8.5 

Pyrene 0.49 8.5 1 14 

Benzo (a)anthracene 0.32 14.8 0.55 5.4 

Chrysene 0.34 4.6 0.57 5.3 

Benzo(a)pyrene 0.37 14.4 0.48 6.5 

Benzo (b )fluoranthene - - 0.44 3.8 

Dieldrin 0.052 0.91 0.0022 0.0049 

4,4'-DDT 0.008 0.12 0.0059 0.007 

Ga mma -Chlordane 0.0045 0.06 0.001 0.005 

Total PCBs 0.07 5.3 0.047 0.041 

Dioxin TEQ - - 0.000012 0.000073 

Aluminum 14,000 - 14,200 14,000 

Antimony 64 - 38.4 1.2 

Arsenic 5.9 17 5.35 14.2 

Barium 20 - 89.2 109 

Beryllium - - 0.538 0.61 

Cadmium 0.6 3.5 1.39 3.2 

Chromium 37.3 90 37.3 106 

C()balt - 10.9 18.1 

Copper 35.7 197 48.1 174 
Iron 20,000 40,000 28,000 40,900 

Lead 35 91 50 94.9 

Manganese 460 1,100 1,000 2,790 

Nickel 18 35.9 28 31.1 

Selenium 0.1 - 16 2.3 

Vanadium - - 14.3 16.5 

Zinc 123 315 162 197 

Mercury 0.174 0.486 0.182 2.3 

Compounds in italics exceed their respective LELIchronic TRY risk-based concentration. 
Compounds in bold italics exceed their respective SELIacute TRY risk-based concentration. 
LEL = Lowest Effect Leve I. SEL = Severe Effect Level. 
(a) See Table 12 of the 2001 ecological risk assessment. 
(b) Maximum concentrations presented on Tables 1-6 thru 1-9 of the 2001 ecological risk assessment 
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TABLE 11. 
Issues 

Issues 
Affects Curre nt 
Protectiveness 

(YIN) 

Affects Future 
Protectiveness 

(YIN) 

Lagoon Area 

Due to low levels of VOCs detected in soil and groundwater 
in this area, future groundwater data will be screened 
against appropriate federal and state vapor intrusion 
gu idance and criteria. 

N N 

Institutional controls have not yet been implemented to 
prevent future exposures to wastes being managed in place, 
to prevent residential use, to protect components of the 
remedy, and to prevent groundwater use within the lagoon 
area. 

N Y 

Dean Road Landfill 

Institutional controls have not yet been implemented to 
prevent future exposures to capped waste, to prevent 
residential use, to protect components of the remedy, and to 
prevent groundwater use within the waste management unit. 

N Y 

An assessment is needed to determine whether 
contaminated groundwater is migrating from the landfill 

N Y 

Groundwater 

Exceedances of GW standards in the Former Mill area need 
to be assessed and if a groundwater risk is identified, a 
groundwater remedial action would be required to be 
established in a future decision document 

N y 

Five-Year Review Report for 
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Table 12: Recommendations and Follow-up Actions 

Issue Recomme ndatio ns 
and Follow-up 

Actions 

Party 
Responsible 

Oversight 
Agency 

Milestone 
Date 

Affects 
Prote ctive ness 

Current Future 

Lagoon Area 

Potential for a 
vapor 
intrusion 
pathway at the 
WWTP 

Conduct a 
screening of future 
groundwater data 
against appropriate 
federal and state 
vapor intrus ion 
guidance and 
criteria 

EPA VTDECI 

EPA 

September 
2010 

N N 

Institutional 
controls are 
not complete. 

Complete the 
implementation of 
comprehe ns ive 
institutional 

EPA VTDECI 

EPA 

September 
2011 

N Y 

controls. 

Dean Road Landfill 

Institutiona I 
controls are 
not complete. 

Co mp Ie te the 
implementation of 
comprehensive 
institutional 

EPA VTDECI 

EPA 

September 

2012 
N Y 

controls. 

Groundwater 
in MWs at 
edge of the 
landfill 

Evaluate annual 
monitoring data 
and pote nt ia I risks 
to determ ine need 

EPA VTDECI 

EPA 

September 
2012 

N y 

exceed 
standards 

for additional 
monitoring we lis 
and remedial action 
measures. 

Groundwater 

Groundwater 
exceeds 
standards in 

Evaluate risk in 
this area and need 
for additiona I 

EPA VTDECI 

EPA 

September 
2013 

N Y 

Former Mill 
Area 

remedial action 
measures. 



LIST OF DOCUMENTS REVIEWED 

Metcalf & Eddy, Inc. (M&E). 2005. Lagoon Area Remediation Remedial Action Completion Report. 
Pownal Tannery Site, Pownal, Vermont. Prepared for the U.S. Environmental Protection Agency. 
February 2005. 

u.s.	 Environmental Protection Agency (USEPA). 2002. Record of Decision, Pownal Tannery Supeifund 
Site, Pownal, Vermont. September 9, 2002. 

U.S. Environmental Protection Agency (USEPA). 2005.	 Site Reuse Profile. Pownal Tannery Supeifund 
Site, Pownal, Vermont. August 2005. 

U.S.	 Environmental Protection Agency (US EPA). 2005. Remedial Action Report. Pownal Tannery 
Supeifund Site, Pownal, Vermont. September 2005. 

U.S.	 Environmental Protection Agency (USEPA). 2007. Explanation of Significant Differences, Pownal 
Tannery Supeifund Site, Pownal, Vermont. September 28, 2007. 

Vermont Department of Environmental Conservation (VTDEC). 2004. Annual Operation and 
Maintenance Report. Pownal Tannery Supeifund Site, Pownal, Vermont. January 4,2004. 

Vermont Department of Environmental Conservation (VTDEC). 2005. Annual Operation and 
Maintenance Report. Pownal Tannery Supeifund Site, Pownal, Vermont. January, 2005. 

Vermont Department of Environmental Conservation (VTDEC). 2005. Health and Safety Plan­
Landscape Maintenance Activities. Pownal Tannery Supeifund Site, Pownal, Vermont. July 
2005. 

Vermont Department of Environmental Conservation (VTDEC). 2006. Operations and Maintenance 
Plan. Pownal Tannery Supeifund Site, Pownal, Vermont. April 2006. 

Vermont Department of Environmental Conservation (VTDEC). 2006. Annual Operation and 
Maintenance Report. Pownal Tannery Supeifund Site, Pownal, Vermont. April 25, 2007. 

Vermont Department of Environmental Conservation (VTDEC). 2007. Annual Operation and 
Maintenance Report. Pownal Tannery Supeifund Site, Pownal, Vermont. April 11,2008. 

Vermont Department of Environmental Conservation (VTDEC). 2008. Annual Operation and 
Maintenance Report. Pownal Tannery Supeifund Site. Pownal, Vermont. March 16,2009. 

Five-Year Review Reportfor 
Pownal Tannery Superfund Site 



Attachment 2 
Site Inspection Checklist and Photographs 

Five-Year Review Reportfor 
Pownal Tannery SuperfUnd Site 



OSWER No. 9355.7-03B-P 

Five-Year Review Site Inspection Checklist 

I. SITE INFORMATION 

Site name: Pownal Tannery Superfund Site Date of inspection: June 9, 2009 

EPA 10: VTD06991 0354Location and Region: Pownal, vr /Region I 

Agency, office, or company leading the five--year Weather/temperature: Overcast, 70s
 
review: US EPA, Region I
 

Remedy Includes: (Check all that apply) 
III Land fi II cover/containment Monitored natural attenuation 
III Access controls Groundwater containment 
III Institutional controls Vertical barri er walls 

Groundwater pump and treatment
 
Surface water collection and treatment
 
Other
 

Attachments: Inspection team roster attach ed Site map attached 

II. INTERVIEWS (Check all that apply) 

1. O&M site manager Brian Woods VTDEC Project Manager July 7, 2009 
Name Title Date 

Interviewed 0 at site 0 at office III by phone Phone no. 
Problems, suggestions; III Report attached See interview record 

2. O&Mstaff None 
Name Title Date 

Interviewed G at site 0 at office 0 by phone Phone no. 
Problems suggestions; Not aoolicable 

G-l 
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3.	 Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency response 
office, police department, office ofpublic health or environmental health, zoning office, recorder of 
deeds, or other city and county offi ces, etc.) FiU in all that apply. 

Agency __Town Selectboard 
Contact Nelson Brownell Chairman July 10, 2009 (5 I8) 698-4640 

Name Title Date Phone no. 
Problems; suggestions; II Report attached 

Agency 
Contact 

Name Title Date Phone no. 
Problems; suggestions; 0 Report attached 

Agency 
Contact 

Name Title Date Phone no. 
Problems; suggestions; 0 Report attached 

Agency 
Contact 

Name Title Date Phone no. 
Problems; suggestions; 0 Report attached 

4.	 Other inten'iews (optional) II Report attached. 

Linda Scirappa Town ofPownal 

Leslie McVickar US EPA 
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Ill. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply) 

I.	 O&M Documents 
B O&M manual B Readily available B Up to date DN/A 
B As-built drawings B Readily available D Up to date DN/A 
D Maintenance logs D Readily available D Up to date DN/A 
Remarks 

2.	 Site-Specific Health and Safety Plan B Readily available B Up to date D N/A 
D Contingency plan/emergency response plan D Readily available D Up to date D N/A 
Remarks 

3.	 O&M and OSHA Training Records B Readily available B Up to date DN/A 
Remarks 

4.	 Permits and Service Agreements 
D Air discharge permit D Readily available D Up to date B N/A 
D EfIluent discharge D Readily available D Up to date B N/A 
D Waste disposal, POTW D Readily available D Up to date B N/A 
D Other permits D Readily available D Up to date DN/A 
Remarks 

5.	 Gas Generation Records B Readily available D Up to date GN/A 
Remarks 

6.	 Settlement Monument Records D Readily available D Up to date B N/A 
Remarks 

7.	 Groundwater Monitoring Records B Readily available B Up to date DN/A 
Remarks 

8.	 Leachate Extraction Records B Readily available D Up to date GN/A 
Remarks 

9.	 Discharge Compliance Records 
D Air D Readily available D Up to date B N/A 
D Water (efJIuent) D Readily available D Up to date B N/A 
Remarks 

10.	 Daily Access/Security Logs D Readily available D Up to date BN/A 
Remarks 
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IV. O&M COSTS 

1.	 O&M Organi:mtion 
III State in-house III Contractor tOr State 
o PRP in-house	 o Contractor tOr PRP 
o Federal Facility in-house o Contractor ror Federal Facility 
o Other 

2.	 O&M Cost Records 
o Readily available o Up to date 
o Fundingmechanism/agreement in place 
Original O&M cost estimate___~125,000 o Breakdown attached 

Total annual cost by year fur review period i favailable 

From 2003 To 2008 __-$25,000/yr__ 0 Breakdown attached -
Date Date Total cost 

From To o Breakdown attached 
Date Date Total cost 

From To o Breakdown attached 
Date Date Total cost 

From To o Breakdown attached 
Date Date Total cost 

From To o Breakdown attached 
Date Date Total cost 

3.	 Unanticipated or UnusuaDy High O&M Costs During Review Period 
Describe costs and reasons: None 

V. ACCESS AND INSTITUlJONAL CONTROLS III Applicable DN/A 

A. Fencing 

1.	 Fencing damaged o Location shown on site map o Gates secured III N/A 

B. Other Access Restri ctions 

1.	 Signs and other security measures o Location shown on site map DN/A 
Remarks_Signs are posted and the perimeter access road is gated. Dean Road Landfill is secured by a 
perimeter fence. 
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C. Institutional Controls (lCs) 

I.	 Implementation and enforcement 
Site conditions imply ICs not properly implemented	 IIlI Yes ONo o N/A* 
Site conditions imply ICs not being fully enfJrced	 o Yes ONo ON/A 

Type ofmonitoring (e.g., self'.reporting, drive by) 
Frequency 
Responsible party/agency 
Contact 

Name	 Title Date Phone no. 

Reporting is up-to-date o Yes ONo o N/A 
Reports are veri fied by the lead agency o Yes o No ON/A 

Speci fic requirements in deed or decision documents have been met o Yes ONo ON/A 
Violations have been reported	 o Yes ONo ON/A 
Other problems or suggestions: o Report attached 

* ICs have not yet been implemented. 

2.	 Adequacy o ICs are adequate o ICs are inadequate IIlIN/A 
Remarks: ICs have not yet been implemented. 

D. General 

I.	 Vandalism/trespassing o Location shown on site map IIlI No vandalism evident
 
Remarks
 

2.	 Land use changes on sitellll N/A
 
Remarks
 

3.	 Land use ch anges off sitellll N/A
 
Remarks
 

VI. GENERAL SITE CONDITION; 

A. Roads IIlI Applicable ON/A 

I.	 Roads damaged o Location shown on site map IIlI Roads adequate ON/A 
Remarks 
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B.	 Other Site Conditions
 

Remarks
 

VII. LANDFILL COVERS IlII Applicable GN/A 

A. Landfill Surface 

l.	 Settlement (Low spots) o Location shown on site map IlII Settlement not evident
 
Areal extent Depth
 

Ren1arks
 

2.	 Cracks o Location shown on site map IlII Cracking not evident 
Lengths Widths Depths
 

Remarks
 

3.	 Erosion o Location shown on site map IlII Erosion not evident
 
Areal extent Depth
 
Remarks
 

4.	 Holes o Location shown on site map o Holes not evident 
Areal extent_- 0.5' dia Depth_UNK__ 
Remarks_Two animal burrows were round along the edge ofthe landfill crest; one just above Culvert 2 
and the other at the mid-point between GV-4 and GV-S. See photographs in report. 

5.	 Vegetative Cover o Grass IlII Cover properly established o No signs ofstress 
o Trees/Shrubs (indicate size and locations on a diagram)
 
Remarks
 

6.	 Alternative Cover (armored rock, concrete, etc.) ON/A
 
Remarks_Riprap slope is in good condition
 

7.	 Bulges o Location shown on site map IlII Bulges not evident
 
Areal extent Height
 
Remarks
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8. 

9. 

B. 

1. 

2. 

3. 

C. 

1. 

2. 

3. 

Wet Areas/Water Damage 
o Wet areas 
o Ponding 
o Seeps 
o Soft subgrade 
Remarks 

III Wet areas/water damage not evident 
o Location shown on site map Areal extent 
o Location shown on site map Areal extent 
o Location shown on site map Areal extent 
o Location shown on site map Areal extent 

Slope Instability 
Areal extent 
Remarks 

o Slides o Location shown on site map III No evidence ofslope instability 

Benches o Applicable III N/A 
(Horizontally constructed mounds ofearth placed across a steep landfill side slope to interrupt the slope 
in order to slow down the velocity ofsurface runofl'and intercept and convey the runofl'to a lined 
channel.) 

Flows Bypass Bench o Location shown on site map III N/A or okay 
Remarks 

Bench Breached o Location shown on site map III N/A or okay 
Remarks 

Bench Overtopped o Location shown on site map III N/A or okay 
Remarks 

Letdown Channels o Applicable III N/A 
(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the steep side 
slope ofthe cover and will allow the runoffwater collected by the benches to move offofthe landfill 
cover without creating erosion gullies.) 

Settlement o Location shown on site map III No evidence 0 f settlement 
Areal extent Depth 
Remarks 

Material Degradation o Location shown on site map III No evidence ofdegradation 
Material type Areal extent 
Remarks 

Erosion o Location shown on site map III No evidence 0 f erosion 
Areal extent Depth 
Remarks 
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4.	 Undercutting
 
Areal extent
 
Remarks
 

5.	 Obstructions 
o Location shown on site map 
Size 
Remarks 

6.	 Excessive Vegetative Growth
 
B No evidence ofexcessive growth
 
o Vegetation in channels does not obstruct :flow 
o Location shown on site map 
Remarks 

D. Cover Penetrations 

1.	 Gas Vents 
o Properly secured/locked B Functioning 
o Evidence ofleakage at penetration 
DN/A 
Remarks 

2.	 Gas Monitoring Probes 
o Properly secured/locked 0 Functioning 
o Evidence ofleakage at penetration 
Remarks 

3.	 Monitoring Wells (within suIflce area o fland fill) 
B Properly secured/locked 
o Evidence ofleakage at penetration 
Remarks 

4.	 Leachate Extraction Wells 
o Properly secured/locked 0 Functioning 
o Evidence ofleakage at penetration 
Remarks 

5.	 Settlement Monuments
 
Remarks
 

OSWER No. 9355.7-03B-P 

o Location shown on site map B No evidence ofundercutting 
Depth 

Type B No obstructions 
Areal extent 

Type 

Areal extent 

B Applicable GN/A 

o Active B Passive 
o Routinely sampled B Good condition 

o Needs Maintenance 

o Routinely sampled o Good condition 
o Needs Maintenance B N/A 

B Functioning B Routinely sampled B Good condition 
o Needs Maintenance o N/A 

o Routinely sampled o Good condition 
o Needs Maintenance BN/A 

o Located o Routinely surveyed B N/A 
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E. Gas Collection and Treatment o Applicable B N/A 

1.	 Gas Treatment Facilities 
o Flaring o Thennal destruction D Collection fOr reuse 
D Good condition D Needs Maintenance 
Remarks 

2.	 Gas Collection Wells, Manifolds and Piping 
D Good condition D Needs Maintenance
 
Remarks
 

3.	 Gas Monitoring Facilities (e.g., gas monitoring ofadjacent homes or buildings) 
o Good condition D Needs Maintenance BN/A
 
Remarks
 

F. Cover Drainage Layer D Applicable B N/A 

1.	 Outlet Pipes Inspected D Functioning DN/A 
Remarks 

2.	 Outlet Rock Inspected o Functioning DN/A 
Remarks 

G. Detention/Sedimentation Ponds D Applicable BN/A 

1.	 SiltationAreal extent Depth B N/A 
o Siltation not evident
 
Remarks
 

2.	 Erosion Areal extent Depth 
D Erosion not evident 
Remarks 

3.	 Outlet Works D Functioning B N/A 
Remarks 

4.	 Dam D Functioning B N/A 
Remarks 
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H. Retaining Walls o Applicable • N/A 

I.	 Defonnations o Location shown on site map o Deibnnation not evident 
Horizontal displacement Vertical displacement 
Rotational displacement 
Remarks 

2.	 Degradation o Location shown on site map o Degradation not evident 
Remarks 

I. Perimeter Ditches/Off-Site Discharge • Applicable GN/A 

I.	 Siltation o Location shown on site map. Siltation not evident 
Areal extent Depth 
Remarks 

2.	 Vegetative Growth o Location shown on site map o N/A 
• Vegetation does not impede flow
 
Areal extent Type
 
Remarks
 

3.	 Erosion o Location shown on site map • Erosion not evident 
Areal extent Depth 
Remarks 

4.	 Discharge Structure • Functioning o N/A 
Remarks 

VIII. VERTICAL BARRIER WALLS o Applicable • N/A 

I.	 Settlement o Location shown on site map o Settlement not evident 
Areal extent Depth 
Remarks 

2.	 Perfonnance MonitoringType ofmonitoring 
o PerlOnnance not monitored 
Frequency o Evidence ofbreaching 
Head di frerential 
Remarks 
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IX. GROUNDWATER/SURFACE WATER REMEDIES G Applicable III N/A 

A. Groundwater Extraction Wells, Pumps, and Pipelines GApplicable III N/A 

I.	 Pumps, Wellhead Plumbing, and Electrical 
G Good condition GAll required wells properly operating 0 Needs Maintenance 0 N/A 
Remarks: 

2.	 Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances
 
G Good conditionD Needs Maintenance
 
Remarks:
 

3.	 Spare Parts and Equipment 
o Readily available o Good condition o Requires upgrade o Needs to be provided 
Remarks: 

B. Surface Water Collection Structures, Pumps, and Pipelines o Applicable III N/A 

I.	 Collection Structures, Pumps, and Electrical 
o Good condition o Needs Maintenance
 
Remarks
 

2.	 Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
o Good condition o Needs Maintenance
 
Remarks
 

3.	 Spare Parts and Equipment 
o Readily available o Good condition o Requires upgrade o Needs to be provided 
Remarks 
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C. Treatment System G Applicable B N/A 

1.	 Treatment Train (Check components that apply) 
G Metals removal GOil/water separation o Bioremediation 
o Air stripping	 G Carbon adsorbers 
GFilters
 
G Additive (e.g., chelation agent, 1I0cculent):
 
G Others:
 
o Good condition o Needs Maintenance *
 
GSampling ports properly marked and functional
 
o Sampling/maintenance log displayed and up to date
 
G Equipment properly identified
 
o Quantity ofgroundwater treated annually 
o Quantity ofsurface water treated annually
 
Remarks
 

2.	 Electrical Enclosures and Panels (properly rated and functional) 
o N/A G Good conditionD Needs Maintenance
 
Remarks
 

3.	 Tanks, Vaults, Storage Vessels 
DN/A Cl Good condition* GProper secondary containment G Needs Maintenance 
Remarks: 

4.	 Discharge Structure and Appurtenances 
o N/A G Good conditionD Needs Maintenance
 
Remarks
 

5.	 Treatment Building(s) 
DN/A G Good condition (esp. roofand doorways) o Needs repair 
GChemicals and equipment properly stored 
Remarks 

6.	 Monitoring Wells (pump and treatment remedy) 
G Properly secured/locked G Functioning G Routinely sampled o Good condition 
o All required wells located o Needs Maintenance	 DN/A 
Remarks~ 

D. Monitoring Data 

1.	 Monitoring Data 
G Is routinely submitted on time GIs ofacceptable quality 

2.	 Monitoring data suggests: 
G Groundwater plume is effectively contained G Contaminant concentrations are declining 
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D. Monitored Natural Attenuation 

1. Monitoring Wells (natural attenuation remedy) 
o Properly secured/locked o Functioning o Routinely sampled o Good condition 
o All required wells located o Needs Maintenance DN/A 
Remarks MNA is not being done 

X. OTHER REMEDIES 

Ifthere are remedies applied at the site which are not covered above, attach an inspection sheet describing 
the physical nature and condition ofany facility associated with the remedy. An example would be soil 
vapor extraction. 

XI. OVERALL OBSERVATIONS 

A. Implementation of the Remedy 

Describe issues and observations relating to whether the remedy is eflective and functioning as designed.
 
Begin with a brief statement ofwhat the remedy is to accomplish (i.e., to contain contaminant plume,
 
minimize infiltration and gas emission, etc.).
 
The remedy is eflective in stabilizing and isolating the contaminated sludge.
 

B. Adequacy ofO&M 

Describe issues and observations related to the implementation and scope ofO&M procedures. In 
particular, discuss their relationship to the current and long-tenn protectiveness of the remedy. 
The current and long-tenn protectiveness ofthe remedy will be ensured with the implementation of 
institutional controls. 
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C. Early Indicators of Potential Remedy Problems 

Describe issues and observations such as unexpected changes in the cost or scope ofO&M or a high 
frequency ofunscheduled repairs, that suggest that the protectiveness ofthe remedy may be 
compromised in the future. 
None at this time. 

D. Opportunities for Optimi211tion 

Describe possible opportunities fur optimization in monitoring tasks orthe operation ofthe remedy. 
The VTDEC has scaled back the monitoring requirements fur groundwater. 
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AECOM 

POWNAL SUPERFUND SITE
 

LAGOON AREA REMEDIA TION LANDFILL
 

PHOTOS FROM JUN E 9, 2009 SITE VISIT
 



AECOM
 

ProlO I No signs of imtability or erosion on see slopes. Landfill side slopes need mowing. 

Proto 2 No signs ofsettlemeri or bcalized depressions. La 00 fill crest needs mowing. Gas vents 
remain utxiamaged aoo fimctnnal. 

2
 



AECOM
 

Proto 3 Vegetation growing on riprap should be removed Culver!s a-e umbslru;;:ted. 

Pinto 4 Vegetation growing on riprap should be removed Culverts a'e umbstru::ted. 

3
 



AECOM
 

PlnlO 5 Lateral dtches are clear excqlt for \egelation Perimel~ fence is in good condition. 

Proto 6 Grourdwa~r monitoring wells are capped ard locked. 

4
 



AECOM
 

Pinto 7 Animal burrow at ed~ ofriprap IDove Culvert NO.2 

Pinto 8 Animal borrow at ed~ oelani fill crest at mid·point between GY-4 md GV-5. 

5
 



AECOM
 

Proto 9 Lam fill entrance is gated and locked. 

P mto 10 Gr.l\el road requires maintenance. Perimeter fence is in !pod condition. 

• 
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AECOM
 

Pmto 11 RtJ:ted a:CC!li road b stabilized outlet structure requires mamtenaoce. 

Pl:oto 12 Bank erosion am loss ofriprap has occurred at stabilized outlet stnctlre. 

7
 



AECOM
 

P tok> 13 EvXience ofrecreational visitors. 

8
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! AECOM 
I 

POWNAL SUPERFUND SITE
 

DEAN ROAD LANDFILL
 

PHOTOS FROM JUN E 9, 2009 SITE VISIT
 

9
 



AECOM
 

Pinto 14 Locked gltcam eloctrical panel are in glod corwHvn. Larlifill veg:tation is too lall. 

Proto 15 Landfillsmuld be nnwed a least twice a )Car. 

10
 



AECOM
 

Pluto 16 Dtcressoould be cleared ofall ve~tatDn 

;,P" 

II
 



AECOM
 

PfnlO 17 SwaieispartiaUyblocked byvegetltion 

12
 



AECOM
 

Proto 19 Veg:tation growing through the perimeter fence smuld be cleared. 

• 
• 

Pinto 20 Large trees andbus~s smuki bedearedatleast3 ft from either side or rercc. 
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AECOM
 

POWNAL SUPERFUND SITE
 

FORMER MILL BUILDING AREA
 

PHOTOS FROM JUN E 9, 2009 SITE VISIT
 

14
 



AECOM
 

Pl'Dto 22 Recently mowed area. 

15
 



AECOM
 

Pinto 23 Retaining wall appears structurany sown am stable. 

16
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,~. Organization:Name: ~b~ \. ..... ITitle: ~,~, 
Telephone No: Street Address:~~-'&"3 -rtS3 
Fax No: City, State, Zip: 

INTERVIEW RECORD 

EPAID No.:Site Name: ~CI-'~ C::;~\o-V'-S-Y
 

Subject: 5- y~ Q. V"~ Q... ..... ')
 Time: 1Date:.:,- /~/~, 
Type: [J Telephone o Visit [J Other CJ Incoming CJ Outgoing 
Location of Visit:
 

Contact Made By:
 

Name: ~'Y ~ __ , ~Y'""\ ITitle: 1).......,. ~ .~ .. /
 Orga'nization: TRC 

Individual Co~tacted: 

&oMail Address: 

Summary Of Conversation 

c..::.-.~~ ,U_~ ~ 

Pagelof__ 
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EPAIDNo.:
 

Subject: 5- y~ k .....~~-.-)
 

Site Name: f'o;,.J..j Tf'-Y'N,..,v C;, \..A..-
Time: ('to() IDate:1J,/FJ!o~ 

Type: ~elephone o Visit o Other o Incoming o Outgoing 
Location ofVisit:
 

Contact Made By:
 

Name: L I-k._ !\~V\. ITitle: Pr\\' ~c~ r
 Organization: TCLc...­, 
IndivIdual ~ontacted: 

INTERVIEW RECORD
 

Organization: t.eA-Name: I ..!<O. 1.'0 tI\r. J/c.lc. ... / ITitl~: 6.('tT fl('M 

Telephone No: '(~- -<:'fIT - /,'31''1 Street Address: 
FuNo: City, State, Zip: 
E-Mail Address: 

Summary Of Conversation
 

Ovvo-2J ~~ {.\-.J- ~ ~~~ ~ ..v,-~.fJ\
 I 

<>_,,-- <oJ'" • ~ C&:J~ c.A-J t' S / \'(I i~~~' ruls w~Nc 
I \""A-' 't'-""

I 

~e-......~ I . ~ ~ ~~ {A.-.... ';'~~ 
('1\ { .:]""" l..Q\Q ~k "'-0--- ( ls.., ~ .""-X~ ~ ~ t."o CQ.-~ \.S .;.J" I\ 
to~'" 1"-.9,,\\. lllc...eSo .......~ . 

Page 1 of__ 
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EPA ID No.: 
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 o Incoming 0 Outgoing 
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Attachment 4 
Summary ofARARs 

Five-Year Review Report for 
Pownal Tannery SuperfUnd Site 



ARAR and TBC Summary for Alternative-4, Consolidation and Capping 

Site Featurel 
Authority 

Media 

(from ROD) 

Requirements 

(from ROD) 

Status 

(from 
ROD) 

Requirement Synopsis 

(from ROD) 
Action to be taken to attain 

ARAR 

(from ROD) 

Five-Year Review 

LOCATION - SPECIFIC 

Federal 
Regulatory 
Requirements 

Wetlands, 
Floodplains, 
Streams, or 
Water Body 

NO LONGER A 
PROMULGATED 
STANDARD 

State Regulatory 
Requirements 

Vermont Wetland Rules 
(adopted under 10 VSA sec. 
905) 

Applicable These regulations establish criteria 
for delineating Class One, Class Two 
and Class Three wetlands. Class 
One and Class Two wetlands, which 
are considered significant wetlands 
that merit protection, and set forth 
allowed and conditional uses for 
these wetlands. The uses must not 
have undue adverse impacts on the 
significant functions of the wetland. 
Class Three wetlands are not 
protected under these rules; 
however, they may be protected by 
other federal, state, or local 
regulations. 

Alternative-4 involves destruction of 
State-regulated Class Three 
wetlands in Lagoons 1 and 5 but 
the state indicated that 
replacement of these wetlands is 
not necessary due to low function 
and the man-made nature, so this 
Alternative would comply with this 
requirement. 

There is no change 
from the ROD and 
ESD description. 
VTDEC determined 
that no wetland 
mitigation measures 
were needed as part 
of the implementation 
of the remedy. 
Standards will be met 
in regards to long­
term operation and 
maintenance. 

Land Use and Development -
Act 250 (10 VSA 6086) 

Applicable This stature requires that 
developments protect a number of 
land use criteria including: Streams, 
f1oodways, shorelines, wetlands, 
erosion control, and historic sites. 

Substantive standards regarding 
criteria under the Act will be 
addressed by the remedial action 
including: air and water pollution, 
f1oodways, streams, shorelines, 
wetlands, and erosion control. 

The substantive 
standards were 
addressed as part of 
the former lagoon cap 
design and 
construction and will 
continue to be met in 
regards to long-term 
operation and 
maintenance. 

CHEMICAL - SPECIFIC 

Federal Criteria, 
Advisories, and 
Guidance 

Soil/Sediment NOM Effects Range-Low 
and Median (ER-L and ER-M) 
values for marine and 
estuarine sediments 

To be 
considered 

The ER-L value is equivalent to the 
lower 101h percentile of the available 
toxicity data, which is estimated to 
be the approximate concentration at 
which adverse effects are likely to 
occur in sensitive life stages and/or 

The ER-L value was used for 
selecting Chemicals of Potential 
Concern and for characterizing 
ecological effects. 

These criteria were 
used in the ecological 
risk assessment for 
selection of sediment 
COPCs. These 
criteria are still to be 

#59168 



ARAR and TBC Summary for Alternative-4, Consolidation and Capping 

Site Featurel 
Authority 

Media 

(from ROD) 

Requirements 

(from ROD) 

OSWER Directive 9200.4-26, 
Approaches' for Addressing 
Dioxins in Soil at CERCLA 
and RCRA Sites (Apr. 13, 
1998) 

EPA Carcinogenicity Slope 

Status 

(from 
ROD) 

Requirement Synopsis 

(from ROD) 

Action to be taken to attain 
ARAR 

(from ROD) 

Five-Year Review 

species of sediment-dwelling 
organisms. 

considered in the 
evaluation of long­
term sediment 
monitoring data. 

To be 
considered 

This Directive provides guidance in 
establishing cleanup levels for 
dioxins. A 1 ug/kg (ppb) 
concentration of dioxins (as 2,3,7,8-
TCDD TE) has been established for 
surficial soils involving residential 
exposure scenarios. A cleanup 
range of 5 to 20 uglkg of dioxin (as 
2,3,7,8-TCDD TE) was established 
for commercial and industrial 
exposure scenarios. 

This OSWER policy was used to 
establish dioxin PRGs for Site 
remediation. 

The 1 uglkg level was 
established as the 
soil cleanup level for 
dioxin TEO. Soils 
containing 
contaminants in 
excess of the 1 ug/kg 
dioxin level and other 
risk-based PRGs 
were excavated and 
consol idated beneath 
the low-permeability 
cap. 

To be Slope factors are developed by EPA Site related risks due to See review of risk 
Factor 

EPA Risk Reference Dose 

considered from health effects assessments. 
Carcinogenic effects present the 
most up-to-date information on 
cancer risk potency. Potency factors 
are developed by EPA from Health 
Effects Assessments of evaluation 
by the Carcinogenic Assessment 
Group. 

carcinogens were noted in the 
Human Health Risk Assessment. 
Alternative-4 includes actions 
(capping) to prevent exposure to 
contaminants that were identified to 
cause risks, so this Alternative will 
comply with this requirement. 

assessments. 

To be RfDs are considered to be the levels No site related risks due to non- See review of risk 
(RfDs) 

Ontario Ministry of 
Environment and Energy 
(OMEE) "Guidelines for the 

considered unlikely to cause significant adverse 
health effects associated with a 
threshold mechanism of action in 
human exposure for a lifetime. 

carcinogens were noted in the 
Human Health Risk Assessment. 
Alternative-4 includes actions 
(capping) to prevent exposure to 
contaminants that were identified to 
cause risks, so this Alternative will 
comply with this requirement. 

assessments. 

To be 
considered 

The LEL value is the concentration 
at which the majority of the 
sediment-dwelling organisms are not 

The LEL value was used for 
selecting Chemicals of Potential 
Concern and for characterizing 

These criteria are still 
to be conSidered in 
the evaluation of 
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ARAR and TBC Summary for Alternative-4, Consolidation and Capping 

Site Featurel Media Requirements Status Requirement Synopsis Action to be taken to attain Five-Year Review 
Authority (from ROD) (from ROD) (from (from ROD) ARAR 

ROD) (from ROD) 

Protection and affected. ecological effects. long-term sediment 

Management of Aquatic monitoring data. 

Sediment Quality in 
Ontario," Lowest and Severe 
Effect Levels (LELs and 
SELs) for Freshwater 
Sediments (August 1993) 

ACTION - SPECIFIC 

Federal Surface CWA Ambient Water Quality Relevant Remedial actions involving Long-term monitoring will Contaminated water 
Regulatory Water Criteria (AWQC) (40 CFR and contaminated surface water or demonstrate future compliance with generated from 
Requirements 120) Appropriate groundwater must consider the uses this requirement. dewatering during 

of the water and the circumstances construction activities 
of the release or threatened release. in the former lagoon 
Federal AWQC are health-based area was treated to 
and ecologically based criteria remove PAHs, 
developed for carcinogenic and non­ dioxins, and metals 
carcinogenic compounds. prior to discharge to 

the Hoosic River. 
The remedy was 
constructed and is 
being maintained to 
prevent contaminated 
runoff to the Hoosic 
River. Long-term 
monitoring of surface 
water was not 
required in the ROD. 
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ARAR and TBC Summary for Alternative-4, Consolidation and Capping 

Site Featurel 
Authority 

Media 

(from ROD) 

Requirements 

(from ROD) 

Status 

(from 
ROD) 

Requirement Synopsis 

(from ROD) 

Action to be taken to attain 
ARAR 

(from ROD) 

Five-Year Review 

Clean Water Act National Applicable Establishes the specifications for Point source discharges anticipated The substantive 
Pollutant Discharge discharging pollutants from any point during construction will be requirements were 
Elimination System (NPDES) source into the waters of the U.S. managed in accordance with these met during remedy 
(40 CFR Parts 122 and 125) requirements. construction in the 

former lagoon area. 
Water generated from 
dewatering activities 
was treated to 
remove PAHs, 
dioxins, and metals 
prior to discharge to 
the Hoosic River. 
These requirements 
will continue to be 
met in regards to 
long-term operation 
and maintenance. 

Federal (Not in ROD (Not in ROD Summary) (Not in (Not in ROD Summary) (Not in ROD Summary) The current MCLs are 
RegUlatory Summary) SDWA- Maximum ROD Establishes MCLs for common Long term monitoring will considered relevant 
Requirements Groundwater 

Monitoring 
Contaminant Levels (MCLs) 
(49 CFR 141.1-141.16) 

Summary) 

Relevant 
and 
Appropriate 

organic and inorganic contaminants 
applicable to public drinking water 
supplies. Used as relevant and 
appropriate cleanup standards for 
aqUifers and surface water bodies 
that are potential drinking water 
sources. 

demonstrate future compliance with 
this reqUirement. 

and appropriate for 
comparison to 
groundwater data for 
residential drinking 
water wells that are 
sampled annually. 
VTDEC's annual 
O&M reports assess 
compliance with 
MCLs. Additional 
compliance 
monitoring is needed 
outside of the 
compliance area for 
the Dean Road 
Landfill. 
Exceedances of 
these standards was 
identified in the 
Former MilliWood 
Road Area and will 
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ARAR and TBC Summary for Alternative-4, Consolidation and Capping 

Site Featurel 
Authority 

Media 

(from ROD) 

Requirements 

(from ROD) 
Status 
(from 
ROD) 

Requirement Synopsis 

(from ROD) 
Action to be taken to attain 

ARAR 

(from ROD) 

Five-Year Review 

need to be addressed 
in a future decision 
document. 

(Not in ROD (Not in ROD Summary) (Not in (Not in ROD Summary) (Not in ROD Summary) The current nonzero 
Summary) SDWA- Maximum ROD Establishes MCLGs for public water Long term monitoring will MCLGs are 

Groundwater Contaminant Levels (MCLs) Relevant supplies. Non-zero MCLGs are demonstrate future compliance with considered for 

Monitoring (49 CFR 141.1-141.16) and 
Appropriate 

health-based criteria are considered 
when evaluating drinking water 
sources. These unenforceable 
health goals are available for a 
number of organic and inorganic 
compounds. 

this requirement. comparison to 
groundwater 
monitoring data for 
residential drinking 
water wells that are 
sampled annually. 
VTDEC's annual 
O&M reports assess 
compliance with 
MCLGs. Additional 
compliance 
monitoring is needed 
outside of the 
compliance area for 
the Dean Road 
Landfill. 
Exceedances of 
these standards was 
identified in the 
Former MilllWood 
Road Area and will 
need to be addressed 
in a future decision 
document. 

Groundwater (Not in ROD Summary) (Not in (Not in ROD Summary) (Not in ROD Summary) See previous 
Monitoring Health Advisories (EPA Office 

of Drinking Water) 

ROD 
Summary) 
To be 
Considered 

Health Advisories are estimates of 
risk due to consumption of 
contaminated drinking water; they 
consider non-carcinogenic effects 
only. To be considered for 
contaminants in groundwater that 
may be used for drinking water 
where the standard is more 
conservative than either federal or 

Long term monitoring will 
demonstrate contaminated 
groundwater is not migrating 
outside of the compliance zones for 
the capped landfills. 

comments for the 
MCLs. 
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ARAR and TBC Summary for Alternative-4, Consolidation and Capping 

Site Featurel 
Authority 

Media 

(from ROD) 

Requirements 

(from ROD) 

Status 

(from 
ROD) 

Requirement Synopsis 

(from ROD) 

Action to be taken to attain 
ARAR 

(from ROD) 

Five-Year Review 

state statutory or regulatory 
standards (in particular for 
manganese). 

Vermont 
Regulatory 
Requirements 

Surface 
Water/ 
Groundwater 

Vermont Solid Waste 
Management Rules, EPR 
Chapter 6 (adopted under 10 
VSA Chapter 159), Closure 
and Post-Closure, Subchapter 
10. 

Applicable Requires the control, minimization or 
elimination of emissions or 
discharges of waste, waste 
constituents. leachate, contaminated 
runoff. and/or waste decomposition 
products to the groundwater or 
surface waters or atmosphere. 

Alternative-4 includes a cover 
system for the waste in place at the 
site. The cover system design will 
be developed to comply with this 
requirement. 

The Dean Road 
landfill cap includes a 
leachate collection 
system. Both the 
Dean Road landfill 
cap and the former 
lagoon area cap 
include passive gas 
venting. As part of 
O&M activities, 
VTDEC performs 
landfill gas, 
groundwater, and 
sediment monitoring; 
and leachate 
collection and 
disposal. These 
requirements remain 
applicable and are 
being complied with. 
Long-term operation 
and maintenance, 
institutional controls 
(once established). 
and long-term 
monitoring of the 
capped landfills will 
continue to meet 
these standards. 
Groundwater 
monitoring outside of 
compliance area for 
the Dean Road 
Landfill needs to be 
established. 

Surface 
Water 

Vermont Water Quality 
Standards adopted under 10 

Applicable These standards establish water 
quality criteria for the maintenance of 

Long-term monitoring will 
demonstrate future compliance with 

Contaminated water 
generated from 
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ARAR and TBC Summary for Alternative-4, Consolidation and Capping 

Site Featurel 
Authority 

Media 

(from ROD) 

Requirements 

(from ROD) 

Status 

(from 
ROD) 

Requirement Synopsis 

(from ROD) 
Action to be taken to attain 

ARAR 

(from ROD) 

Five-Year Review 

VSA Chapter 47 (EPR water quality and rules for this requirement. dewatering during 
Chapter 1) determining acceptable point- and 

non-point-source discharges to the 
state's surface waters. Minimum 
water quality criteria are established. 
Specifies Federal AWQC to be used 
for effluent discharge limits or, where 
Federal limits are not available or are 
invalid, development of site-specific 
limits. 

construction activities 
in the former lagoon 
area was treated to 
remove PAHs, 
dioxins, and metals 
prior to discharge to 
the Hoosic River. 
The remedy was 
constructed and is 
being maintained to 
prevent contaminated 
runoff to the Hoosic 
River. These 
requirements will 
continue to be met in 
regards to long-term 
operation and 
maintenance. Long­
term monitoring of 
surface water was not 
required in the ROD. 
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ARAR and TBC Summary for Alternative-4, Consolidation and Capping 

Site Featurel 
Authority 

Media 

(from ROD) 

Requirements 

(from ROD) 
Status 

(from 
ROD) 

Requirement Synopsis 

(from ROD) 

Action to be taken to attain 
ARAR 

(from ROD) 

Five-Year Review 

Vermont Solid Waste 
Management Rules, EPR 
Chapter 6 (adopted under 10 
VSA Chapter 159), Design 
Standards, Subchapter 6, 
Operation Standards, 
Subchapter 7 (EPR 6-502, 
503) 

Applicable These regulations outline siting 
criteria for solid waste management 
facilities or facilities improvement. 
Under the Rules solid waste facilities 
should not be sited in: Class III 
wetlands, in a 100-year floodplain, 
within 6 feet of the seasonal high 
groundwater level, within 300 feet of 
waters of the State, within 1,000 feet 
of a drinking water source, and 
within 50 feet of a property line. 
Also, a facility is required to have a 
liner and a leachate collection 
system. However, a waiver may be 
granted from these standards upon a 
finding that: 1) the proposed 
Alternative measures to the 
requirements will not endanger or 
tend to endanger human health or 
safety; 2) compliance with VT the 
specific standards would produce 
serious hardship by delaying the 
remedy and increasing costs 
significantly without equal or greater 
benefit to the public; 3) the material 
at the Site is not considered to be a 
hazardous waste subject to 
regulation under the Resource 
Conservation and Recovery Act 
(RCRA) Subtitle C; and 4) there is no 
practicable means known or 
available to meet both on-site 
disposal of the waste and certain 
requirements of the VT SWMR, 
however, the substitute or Alternative 
measures proposed in this cleanup 
plan would achieve an equivalent 
level of protection of public health 
and the environment. 

Alternative-4 will result in the 
existing sludge lagoon system 
being consolidated and closed as a 
solid waste facility within the 100­
year floodplain, without meeting the 
specifics standards under the 
Rules noted in the Requirement 
Synopsis. However, EPA has 
invoked the waiver provision 
because Alternative-4 will remove 
contamination from the higher 
energy f100dway and consolidate 
the waste into one capped disposal 
facility that will be designed, 
constructed, and maintained to 
prevent erosion of the cap during 
flood events. Performance 
objectives for the landfill cap will be 
to prevent infiltration of surface 
water into the consolidated wastes, 
prevent releases of material 
through erosion and other causes, 
and prevent movement of wastes 
into the groundwater and adjacent 
Hoosic River. Alternative-4 will be 
protective of public health, safety, 
and the environment and will meet 
all of the Rule's standards for 
waiving specific provisions. There 
are no practicable Alternatives to 
meet both on-site disposal of the 
waste and the specific 
requirements under the Rules. 

As described in the 
ROD, the former 
lagoon area cap was 
constructed within the 
1OO-year flood plain. 
However, the cap 
was designed and 
constructed to be 
protective of public 
health, safety, and 
the environment and 
EPA invoked waiver 
provisions within the 
Rules. This 
requirement is 
currently being 
complied with as the 
cap is being 
maintained to prevent 
infiltration of surface 
water into the 
consolidated wastes 
and prevent releases 
of consolidated 
wastes. 
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ARAR and TBC Summary for Alternative-4, Consolidation and Capping 

Site Featurel 
Authority 

Media 
(from ROD) 

Requirements 
(from ROD) 

Status 
(from 
ROD) 

Requirement Synopsis 
(from ROD) 

Action to be taken to attain 
ARAR 

(from ROD) 

Five-Year Review 

Vermont Groundwater (Not in ROD Summary) (Not in (Not in ROD Summary) (Not in ROD Summary) The current rule was 
Regulatory Monitoring Vermont Groundwater ROD These standards consist of ground Long term monitoring will made effective in 
Requirements Protection Rule and Strategy, 

EPR Ch. 12 (10 VSA Sec. 
1390-1394) 

Summary) 

Relevant 
and 
Appropriate 

water classifications. water quality 
criteria necessary to sustain the 
designated uses. and regulations to 
achieve the designated uses or 
maintain existing ground water 
quality. Establishes standards for 
ground water monitoring. 

demonstrate contaminated 
groundwater is not migrating 
outside of the compliance zones for 
the capped landfills. 

February 2005. 
Interim Groundwater 
Quality Standards for 
a short-list of 
compounds were 
sUbsequently issued 
in March 2009 as 
guidance. Long-term 
groundwater 
monitoring data from 
monitoring wells and 
residential wells are 
compared to the 
current Primary and 
Secondary 
Enforcement 
Standards and 
Preventative Action 
Levels provided in 
this rule as part of 
VTDEC's annual 
O&M reports. 
Additional compliance 
monitoring is needed 
outside of the 
compliance area for 
the Dean Road 
Landfill. 
Exceedances of 
these standards was 
identified in the 
Former MilllWood 
Road Area and will 
need to be addressed 
in a future decision 
document. 
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ARAR and TBC Summary for Alternative-4, Consolidation and Capping 

Site Featurel 
Authority 

Media 

(from ROD) 

Requirements 

(from ROD) 

Status 

(from 
ROD) 

Requirement Synopsis 

(from ROD) 

Action to be taken to attain 
ARAR 

(from ROD) 

Five-Year Review 

Groundwater (Not in ROD Summary) (Not in (Not in ROD Summary) (Not in ROD Summary) See previous 
Monitoring Vermont Water Supply Rule -

EPR Ch. 21, SUbchapter 6 
(10 VSA Ch. 48, 56, 61 and 
18 V.SA Sec. 1218) 

ROD 
Summary) 

Relevant 
and 
Appropriate 

Establishes maximum contaminant 
levels and goals that apply to public 
drinking water supplies. Vermont 
Maximum Contaminant Levels and 
Maximum Contaminant Level Goals 
are specified for inorganic and 
organic chemicals. For the most 
part, the numerical criteria are 
identical to Federal SDWA MCLs 
and MCLGs. 

Long term monitoring will 
demonstrate contaminated 
groundwater is not migrating 
outside of the compliance zones for 
the capped landfills. 

comments for the VT 
Groundwater 
Protection Rule. 
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ARAR and TBC Summary for Alternative-4, Consolidation and Capping 

Site Featurel 
Authority 

Media 
(from ROD) 

Requirements 
(from ROD) 

Status 
(from 
ROD) 

Requirement Synopsis 
(from ROD) 

Action to be taken to attain 
ARAR 

(from ROD) 

Five-Year Review 

Vermont Criteria, Groundwater Vermont Department of To be Lists the Vennont Health Advisories There are no persistent, site related This guidance was 
Advisories, and Monitoring Health Drinking Water considered (VHAs) for chemicals of concern in exceedances of VHAs at the site. most recently 
Guidance Guidance (October 2000) drinking water. Vermont Health 

Advisories are researched and 
calculated concentrations of 
chemicals in drinking water in 
instances where the chemicals do 
not have a MCL. The Vermont 
Health Advisories are a tool for risk 
assessment and should provide a 
margin of safety to people 
consuming water below these levels. 
If an advisory is exceeded, it does 
not necessarily follow that adverse 
health effects will occur, but that 
further evaluation of the water supply 
is warranted. 

Long-term monitoring will 
demonstrate future compliance with 
this requirement. 

updated in December 
2002 and should be 
considered in 
evaluating 
groundwater 
monitoring data for 
whichVTDEC 
Groundwater 
Enforcement 
Standards, MCLs, or 
other federal 
standards are not 
available. 
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ARAR and TBC Summary for Alternative-4, Consolidation and Capping 

Site Featurel 
Authority 

Media 

(from ROD) 

Requirements 

(from ROD) 
Status 

(from 
ROD) 

Requirement Synopsis 

(from ROD) 

Action to be taken to attain 
ARAR 

(from ROD) 

Five-Year Review 

Ontario Quality 
Guidelines 

Sediment Ontario Ministry of 
Environment and Energy 
"Guidelines for the 
Protection and 
Management of Aquatic 
Sediment Quality in 
Ontario," Lowest and Severe 
Effect Levels (LELs and 
SELs) for Freshwater 
Sediments (August 1993) 

(Not in 
ROD 
summary) 

To be 
considered 

(Not in ROD summary) 

The LEL value is the concentration 
at which the majority of the 
sediment-dwelling organisms are not 
affected. 

The LEL value was used for 
selecting Chemicals of Potential 
Concern and for characterizing 
ecological effects. 

These criteria are still 
to be considered in 
the evaluation of 
long-term sediment 
monitoring data. 
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Attachment 5 
Historical Groundwater Concentrations 

Five-Year Review Reportfor 
Pownal Tannery SuperfUnd Site 
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TABLEtt, SUMMARY OF GROUND WATER
 
ANALYTICAL RESULTS
 

(MW-20t)
 

l'mvnal Lumery (Llgoon Area) 
Pownal, V~'rmonl 

MW·2fI1 MW-20l MW·201 

Samph· Colll'ction D~tr: 9Ilgj~'(l:'i 12jn/~(fi'j:'o/~/~UI:., bj27/2005 b:'27j~005 4/l~/2t.oto 7jll;Yl:16 Qn~/~OOb h/lQj~ro;'J/l~/~005 12n7/~ hj1'lnfXlR 
(Lnflltt'rpdl ll'nJlIl .....,d) \L·nflllt'r..dj (Lnhh.. ...,d) IL·nfdlr...,dlGround W~t... QlLIlity Shndolld. (FIII .....d) (l'nfLlt..rf'd) \Fl1rrnodl \l·nlll' .. rP<lj (L·MIl .. r..J) (L'nf1lt"T'I'dj (L'nfll'rN"dj 

AN.lytic~1 
Primuy St'conduy 

VGES PAL VGES PAL 

Initi.. Dfopth-lo-W~tnRUdins (fT BTOC) 

Mpfhod 

11122
 
Fin.llfi..ldPu~mt'tn1l
 

rH{,u}
 ,,, -- - ­
71] i ~~ 7J:t 411El- 737" '" _peufILCondlK1.l.n'~(I.lS/cI1l) fIeld 4143 1:.,712 ~(I " 42bO 3%U 4730 ""0 461U 4750 4.U
 

Turt>.dlt:'o'(:-JTl..:)
 ~lll'ld ~1 (, 10 30 00 

IME,oll'r.d O>.\'gt'n (mg/ll " " " '" Flll'ld 01< Ii 33 010 021.1 03 090 010"I< '"' F, ..ld I'; 11~ ""~, " ~))O 5680 4040 51150~~('~ c- - - ­'" " "'" "'" l.ftJdJt](Jn-R~UL'1l0nPo'mlJ..,ollmv) F,eld -% ·l.1:.,2 ·21:.,2 ·l:'ol -1:!b ~1 1«-''''' -'"'" " 
<.,WFt2bllB ;'000 ).."(1(1 ",n"l0 '\JD" 10 NO< 10 :'>olD" 10 .'\JD" 10 \lD" 10 :"olD" H) 'JD< 10 

--r---.:'-ill"20500- :"ol-D< 20 " " :-.ID<-10 -\.rn<'20SW8~6UB 1000 :"olD< 2(1 ND< 20 ,"JD< 20 ~D< 20 \lD< 20 :"olD" 20 
1.35-Trimf1.m:J~nr 'iWB~bOB 3500 J~O "''0''20 "NA NI)< :>ll " :"oln" 20 "'D< ~O \lD<20 

---- ------ f------_~!?":.2n ~_<20 
1.2,4-Trimrthyl~ ':;WR2bllB ,so 0 H " 12 12 " '\JD<2U - .... o<~~ ND<20 .... U< ~O - ~~:~~ -- ND< 20 

l.2·D1dllc>rohf,nu"" .. " " .,'3W~2foOB ,,",,0 5.3 5.2 >7 2.2 42" " " "svoc. 
BI.<,(2~thyl he~ yl)rhlNI~ Ie .10 15N" N" 
~~p~~~ I :'>lD-­ -~ SWBOB1A lIca~l .. NA --~:-.J"N" 
Diann.
 

Tc,tll1.3,7.s--TCDD Equ"'.l~..
 3UF.ffi 14E-06 7.11':--U7JB 2.BE.a7' 31E-ollJ 7.0E-.Q8IB 3.3E-011JB (101:'+(1(1 

",...10 " 
AlumInum SW6Ul0B '\10< 200 '\ID< 200 !'IlD< 200 "10< 100 '\1D< :>00 NI3< 200 '\ID< XX'! NI3< 200 NA"" 5wfoOlO8 60,000 "7,700 66,"" ",400 M,JOO 69,200 60,"" 71,;'00 7&,100 5UllO 

5Wb(lJ(lB 1000 '\10" 10 161 ~D< 10 \lO" 100 "ID< 100 :'-ill<100 '\ID< 100 :'-ill<100 NO" 100 " ~1110'" om '\I~:l~OO __ ~---
SWhOlOB m 5030 iiJQ NA'''' 1M!! ~ l.1lI'!"" 

-~ 

'" "" ~Wb01OB 9,200 9,ll6O 8,1!I70 10,100 10,100 9,780 9,490 10,100 10,300 NA 

SWb0111B 2' 1,!!;!! ~ ..... M1!! W'l ~ .030 :=--- '\JD< 150 ".., 
SWfoCllOB '" !'JD< 2.500 .,no 3,lr71l .". 3,"" 3,000 3,3llO 3,5fO NA - ."" 31,900--I-- "-"" ,,--SWb010B 2<;Q.COJ 125.1Xll 26,400 ]"'.., ]f,llOO 28,300 ."'" 22,700 2J,3OO 18,700 

SWbOHlB 5.COl 2,"", ~D< 20 :'-ill<20 '\ID<20 ~O" 200 :'liD< ::!OO !'o'D<200 '\10" 200 '\ID< 2£10 '\10" 200 "JD< :!OO "ID<"200 "~<200 

<;W70bOA 100 10 '\iD< 5 :'-ill<5 :'-ill<5 '\10" 500 '\ID< 50 '\JO"5oo ~<500 "ID<500 :"oJD<500 "ID< 51)) 11.7 

~U52 2000 1000 '\1D< 10 '\1D< 10 'lD< 10 '\JO< 10 '\10< 10 ~<10'" 'lJD< 10 "JDo: 10 ~o:lO "JDo: 10 " 
:'lion-:.; 

AU ~ults rt>pOnPCI In mirrolll~1TIS pE'f lItt'r. L1flle.~Olht>I"'·L~ n~d
 

On/v d~f<Wd alldlvlrl; ITportfd
 

fll:'ld plIralTlftll'l1i ..""Iy-T....d lJ.I.\Ilga" In.cltu Troll 'OlJ mulh-~nmpfll'rmE'lft "'ltro 3 f1o .....·-lhmugh ,·ell All ground ....att .....mrl...,; mll..,'1rd b:o' LSEPA Rrgion I Lo.... Flo",· r",rgUlg and Solmplinl/; \1M....,ds
 

VOCS" VoLaIIJ. Org.uuc CompounLb
 

~VQ(~ = Strrn.Vc>bl:ll.. ClrgallJo.: Comround~
 

VCES" V~onl Ground W"ter Fnf~~ntSI.l_ndud
 
PAL = ~.",l:I~'. Action 1,,·..1
 

NA ~ '\Iol AI101II\'ud
 

:'>olD = 'I,Ionf Dpf...-1fd ,,00..' .. .:!"..ctlOn I1mll-.
 

L:n.:! .. rlmfd v.llu.,,; ...Cftd 0Ilf co. mo..., Cmun.:! W,,!>'r Qu"lJtv 5tandJ.d
 

AppliN! ~Solution",lle 



-----

-- ----

----- ---

---

--

--

TABLE 12. SUMMARY OF GROUND WATER
 

ANALYTICAL RESULTS
 

(MW-202) 

Pownal Tannery (Lagoon Area)
 
Pownal. Vermont
 

MW-202 MW-202 MW-202 MW·202 MW·202 MW·202 MW-202 MW·202 MW-202 MW·202S.mpl.lD: 

3/27j2tXl5 "j2R/2ooS 'lj18j200S 12/13/2005 4/lR/2006 7/11/2006 9/22j2fXJ65.lmple- ColIKtiol"l DOlfI': 12/28/2OClt> 6/19/2007 1l/l9/:2()Gl 

Ground W~tn Qu<llity StlndMds (Unfiltered) (Unfiltered) (UnfJllt"rrd) (UnfIltered) (Unriltt'Tt'd) (Unflltt'Tt'd) (Unhltt'l'f'd) (Unfi.ltt'rt"dj (Unhlh·T1.'dl (Unfiltered) 

Primuy SKandal)'
 

VGES
 PAL VGES PAL 

1071 903 907'07''''' '"'" 
705 7 U5 601 717 715 4/G.... 566 731 

~~iJk Conduc!ann' (uSjcrn) 
71~_6"~ ----- ­ .....-0--­4.t-2~- -4630 ­4246 - ­ - 505.2 4610 384.0 NA 4lj(l.O "185 

------ - c-­ --- --. ­- -----+---1-- 0.::\ --­ --- >6 0.8-1­ 1-' ­T\ltbidity("'~) -----­ 31 3 2 1.0 00 0.9 

Field ::lOb 012 0.21 0.10 020 01­ 020 0.30 010 10 

57.20 47.30 "9 56.Field 48.40 525 

Oxiddllon-ReductJon Poll"lllJill (mv) 

57'" "68 
-88 -97 ..7 ·122 -121 -89 ·103 -117 ·109Field 

voc. 
ND< 10 NO< 10 NO< 10 NO< 10SW8260B 700.0 :\500 NO< 10 NO< 10 NO< 10 NO< 10 ND< 10 NO< 10 

Chk.robtnzl.'1lt' S....1l260ts 100.0 SOO 2.' NO< 20 NO< 20 NO< 202.' 
- NO< 20-­ N-o< 20 -- ­-SW6260B 3500 175.0 

~---
- NO< 20 

l,2,4-Tnmelh lbenz.ene 

NO< 2Ul,3,5-Tnmethvl~ne 

ND< 20 NO< 10 NO< 20 NO< 20SW8260B 350.0 1750 NO< 20 NO< 20 NO< 20 NO< 10 NO< 20 NO< 20 

l,1-DlchlorolwllUflt" SW8260B 6000 3000 22 NO< 20 ND< 20 NO< 20 NO< 20 NO< 20 ND< 20 NO< 20 NO< 2.0 NO< 2.0 

svoc. 
NO NO NO NOSW8270C NolA IJr.ahle NO NO NO NO NA NA 

Org;Inochlorin. PPStirid.!O 
(None Drtected)- ­

l(Nont" Drtfoctf'dJ 

ND - -f--- ----f-- -=~-+--~ND c---NO NO NOSW8IlJ1A NOlA ~- NO NO NO NA NA 

.,.., 3.0E.Q5 1.1E-05 OOE+OO O.OE+OO 6.6E-m JB 0.0[+00 O.OE+OO 8.7E-08 JBI 7.9E-08 JB OOE+OO NATotaI2.3.7,8-TCDD Equi\-'ellt"nct" NA 

M.u15 
200 100 NO< 200 __ l'jU<~ _ NO< 200 NO< 200 NO< 200 NO< 200 NAA1ummum _ ~~O~ - --n;iio­ ---- NA

SW6010B 65:5iiil Nrz:tJ----- f-----
62,7'00 63.600---- 7tl,900­ ~~--......,--­

1000 SO.O NO< 10 NO< 10 ND< 100 ND< 100 NO< 10.0 NO< 100 NO< 100 NO< 100 ND< 100GuomJum NO< 10.0 
Iron 

_~fo01qB_ 
5160--SWtJOlOB 300 ISO ~ 

-- -

'430 !ll!!!! 7"790 M!Q 4I7lI NA NA 

M.tgnt"5ium SW6010B 10.oro n.oro 10.oro 9,"790 n,1OO NA NA 

SW6010B 840 .20 SO 25 :M!J9. M!!!! ~ 

Polilssium 

'.660 

"""SWl1010B -- '220 ',JOO ND< 2.500 ],140 NO< 2,500 3,1103.J'JO NA NA 

Sodium SWffilOB 2.'lO,OOJ 125,OOJ 29,700 31,JOO 2:l.7lJO __!,,800 19,JOO __28.000 26,100 NA 

l.mc 5W601OB 5,000 2.soo NO< 20 ND< 20.0 NO< 200 --NO:;; 200 NO< 20.0 22.6 NO< 20U 

SYo.7IJ6OA to.O 10 -- 16.8 17.4 22.5 16.4 
NO< '" 

--11~-----17.7--- 1-­
14.3 -

E3352 200.0 100.0 -- NO< 10 NO< 10 ND< to ND< 10 NO< 10 NO< 10 

143 

ND< 10 NO< 10 NA NA 

Nott'~ 

All ft"Sulls I('To£'l11t"Q in mlrTogram.~peT \·,11"1, unll:"'>!' nlnt"TWi.o;.e noled 

Only dt"lE'rlro .aJl.alytes reported 
Field parameters iIIlalyzf'd using all In~llu Troll9lDJ mulh-pilramel",r me1t'r With a flow.through cell All ground ....elter samples colJeclt'd by USErA Rt'f;ion I Lo..... Flo..... Pur£1ng iIJ1d Silmpling Mt'thocls 

VOCS" Volalllt" Org.Jruc CompoUIlds 
SVOC-s" St'ml-VoJatllt' Orgamc Compound..
 
VGES" Vermonl GroUIld Waler EnfOTl:t"nlt"Tl1 St.:lndard
 

PAL" Prevenhve Arnon ll"vel
 
NA ., Nol Anal)'ud
 
ND"' Nont" DeU'ctf'd arovt" Q("}ection \lnli~~
 

Undt'rhned \lellu~ t"l<("t"t'd one 01 mort" (;round Walt'r (.hJc1lity Sland.:ITd
 

Applied GeoSolutioM, U.C 



TA8LE 13. SUMMARY OF GROUND WATER 
ANALYTICAL RESULTS
 

(MW-203)
 

Pownal Tannery (Lagoon Area)
 
Pownal, Vermont
 

S.amplt'IO: \1W-203 MW-203 MW-203 MW-203 MW-203 M\'Y·203 MW-2OJ Ml"t'·2OJ MW·203 \{W·203 

S..mplto ColIKtion DOl",: 3/27/2005 fJ/?B/2005 9/18/2005 12jl-l/:xxJ5 4/l9/2Q(1f, 7/l1/:'OCltl <J122j:?()O(, 1::?f2B/~OOb ~/19/2(l.l7 6jl'lj:!(K"l8 

An..II)'tf' 
An.llytiul 
Motbod 

Ground w..tn- Qu.ality St..nduds 
PrifR.,1ry 5«onduy 

\Unfillt'TPdl (UnJiltered) (Unfillt'rt'dl (Unhltt'rNl) tUnJihered) (Unl,lll'n'd\ (L'nflllt'rl'dl (UnJlltE'TE'd) (Unfilll'fl'dl (Unhllt'rt'd) 

VGl'S PAL VGES PAL 

IniH.. ' Drpth-to-WiltI'r Rf'.ading (IT BTC>C) 7'19 "5 1'35 f,K! nlU 7>5 625 742 7.-12 

FiruoIFif'IdPOlrllm~ 

pH (~ul 

~~fi{"condu(lan('~~~~---

Turb1dl~' (Nru) 

FIE'ld 

FIf'ld 
--

Field r--=­-- ­

," 
3020 

07 

656 

3818 
~-

f,.~ 

~-

r-- ­
70 

6.'" 
3170 

98 

694 

314U 
- -- ­ , 

5.38.... 
- -359:0 

- ­ - ­
2 

--f--
NA 

1010-­

20 

7'" 
4150 

" 
-

,13 

JJgLl 
--00 

676 
---- ­

27'l 

" Dissol\'e-d O>r.n;en (mgjl) Field 932 '" 24(J ;90 470 01~ 220 , ..Xl 070 "TI.'mperatull" tOe) Fl{'ld 725 1101 3730 45bO ".3 53.8 5700 '900 51'20 527 
OxidatJcon-Reduetlon PotmtiaJ (nw) Fj{'ld 2()6 103 -) 235 147 124 n ltil 57 "" Voc. 
An"ton{' !':oWR2fllB 7000 ;SOU NO< 10 NO< 10 NO< 10 NO< lu NO< 10 NO< 10 NO< 10 NO< 10 NO< 10 NO< 10 
CJ,Jllrol:'l'nli."I1{, SW82k.1B 1000 500 NO< 20 NO< 20 NO< 2 NO< 20 NO< 2.0 NO< 2.0 NO< 20 NO< 20 NO< 20 NO< 2.0 
1.3,5-Trimethylbenzf'n{' 5W82608 ;so 0 175.0 NO< 2.0 NO< 20 NO< 20 NO< 2.0 NO< 2.0 NO< 20 NO< 20 NO< 20 NO< 20 NO< 20 

~TrimMhyJbf'nzt>ne: 

l.l-o.chlorobm2Pn{' 
SW8261.18 
SW8260B 

;so 0 

6000 

1750 
","0 

--
NO< 20 
NO< 20--

NO< 20 
-ND<20-

NO< 20 
-~20 

NO< 20 
-~20 

~2.0 
ND<2.0 --~g=~:6- NO< 20 

- NO< 20 '-- NO< 20 
No<io-

NO< 20 
-NO<20 -~g;~.%-

SVOC§ 

(NonI.'Dt.'tt'Ctro SW8270C Not Applicabl{' NO NO NO NO NO NO NO NO NA NA 

(Jrpl:uJChlorine Pntidd~s 

~n{' Dt"tt'Cfro) - -- ­ - SW8081A NotA IKJbl{' ----=-­ ----
NO NO NO NO ~-O ---NO --

NO f---- NO< 0 ((173 NA 
-

NA 

Dimons 

Total 23,7,8-TCDO EquJ\lalenc{' '''''' 30E-05 l1E-U5 1.3E.(J'] 9.1E-08 4..7E..{)8JB 211.... ' 00£+00 2.3E-07JBA 6.9E-08JB O.OE-+OO NA NA 

Mftili 

Aluminum 5\\'60108 200 100 530 ND< 200 NO< 200 NO< 200 NO< 200 NO< 200 NO< 200 NO< 200 NA NA 

CalclUm 

Cllmnuum 
0-----
Iron 

----

SW60108 

SW60108 

SW6DlOB 
1000 50.0 

JOO 150 

5~~~__ 

!.1'l!! 
-N:~-

-No< 100­

:~~OO 
NO< 100 

-­ 52.200 53.100 
f­ ND<10.0­~~-
--- ­

143 NO< 100 

57.BOO 55.300 __ 13,400 
-

___ N_A___ NA 

-NO~100~~D<~ ~~0<1.~~I--N-~\2oo-
NO< 100 

NA'" NO< 100 NA 

Magnesium 

Manganf'SE' 

Potassium 

Sodium 
Zin, 

SW60lOB 

SW60lOB 

5W60108 

SW6010B 

SWbOlOB 

"" "" 50 

:?50,00J 

5,000 

25 

125).X)O 

2"'" 

1!A00 

130 

4.500 
17.800 

NO< 20 
-

11,900 

1M 

2,8Oll 
21,600 

~20 

11,900 

'64 
3.060 

21."" 
NO< 200 

'.850 11.500 
J6.7 ,""0< ISO 

3.llllO NO< 2.500 

f---------~~OO-f------~~;_:O--- ­ -

11,-00 

NO< 15D 

2.570 
19,-00 
N-D<-~-

10,400 

2~1 

2.940 
1'.800 

---NO< 200-­

13.200 
524 

'."'"
17.800 

NO< 20.0 

NA 

28_' 
NA 

NA 
-N5<20-0--

NA 

19.6 

NA 

NA 

NO< 20.0 
A~lC SW7060A 100 10 NO< 5 NO< 5 NO< 500 NO< 500 NO< 500 NO< 500 ND<.SOO NO< 5.00 NO< 500 NO< 500 
C anJd~ E.'US2 2000 1000 NO< 10 NO< 10 NO< 10 NO< 10 NO< 10 NO< 10 NO< 10 ND<.10 NA NA 

Not~. 

All re-suJIs Il"porll'd m mU:"Tograms per 111{'r, unlt"Ss otherwlS(' nOlrod. 

Only d~Ia1t'd arulyle5 rl?pVrtt'd 

FJ{'ld pariln'lefE'rs anaJyU'd using an lnsltu Troll 90Xl mulh.paramrot~r mt"1N ..... Ith a flow-throul':h c{'l1 All ground walE'r samples collt'CI{'d by USEPA Rt"~on I Low Flo....· Purging and Sampling Methods 
\'0('5'" VolahJe Organic Compounds 
SVOCs '" Semi-VolatiJeOJ"gank CompoW1ds 
VGE<> .. V{'rmont Ground WaIN Enfon::{'momt Standard 
PAL .. Pre,"entiv~ Action l...e"·roJ 

NA" Nol Anillyzro 
NO· Noll(' Dl't«1~d abo"'t" dt'tl"ction limits 
Undrorlint'd ...alut"S f");('('ed nne or mOIl"Ground WaIYr Quality Standard 

Applil?d GeoSolutions, llC 



TABLE]f" SUMMARY OF GROUND WATER
 
ANALYTICAL RESULTS
 

(MW-l04U) 

Pownal TaIl1)t'1')' (Lag(l(lTl Al't'a>
 

Pown.'ll, Vermont
 

S.mplrlU: MW·llMU~ MW_ID4U4 MW-IIMoU MW·I0f0U MW·I0tu MW·IOfU MW·IOfU MW·llMU MW·ID4U MW-IOfU MW·1OCU 

Samplr Collrdion D.ltr: 3/27/'AVJ5 3/27/nJ5 6/1fJ,/2'ill;, 9/19/2005 12/14/200'i 12/140)(l'i 4/l9/20Cl6 7/12/2\X)f, 9/21/21YJn 12/2R/2lJO(, n/"lfJj2007 h/1q/~ 

An.lytic.1 
GTo..nd W.le-r Qu.lity Stlnd.,ds (linrihrIN) (Fllll?TO."<ll (UnfLl!l"u'd) {Unf"lrrrdj 

AlLllytr Pri",." S«ond.lry
Mrthod 

(UnflhrrN) {F~trrrdj (Un!lJIt'rrd) (Unllltrrrdj (UnfLltl?TO."<l) (lInflllrrrd) (lInfLll...rrd) (Unf,ltrll"d) 

VGES PAL VGES PAL 

(ninill Drpftl.fo-Wiltn Rroldi"8 (IT BTOC) '.W 5n n.01 597 40' 620 5'19 

FilUlFirldPillilmrtforl 
---~ - - --- ­ ~~- - --t;iQ­--- ­

'''' 52">pH (su) 
f-C-­ -cC:-­ '''' "!,"-"1!lc C<Jfldu~t;r~ (uS/em) Fll'ld 294.1 2941 4225 4<190 

-NA-­ ~--~ f ­ - ;;0--- NA 

~~---~--f-~---
0.60 NA 

3500 :W1-0--f-­

-~--
633-­ ---- ­

705 
---~i_--30<0 -WlJ 

urbldlfy(NTU} FlE'ld 210 210 95 " 2JJ0 " 10 9 100 " " 93 
Dl!i5Oh'rd Oxygm (ms!l) Flt'ld 9.5.,'; ~5.5 3" 200 0,," NA 120 01­ 0"" 0.50 0."" 21 

rmprrilh,JT1,'i" F....ld - r-_ =­ -=­ - ­ '" 5_'\.1 "00 ""43 
o..lddh''lI'l-~U~"t1<Jflf\:llt'llil.rl (m\)­ -- ­ f .. l<I --.">5­ 92 ~'" 

4730 
~-

NA 4..::;.2 
~ 12 ---NA­

~ 

572 59.RO 
-24 51 """ !i530 __ 5'_8_ 

13 -14 -3 

ex. 
I\cricmr 

--~::" 
"".0 3500 NO< 10 NA ~D< 10 ND<-IO 

~...,.,;, 1000 500 :"ID<.2.0 " 
--

ND< 2-0 ND<-20 

!'ID<10 NA NO< 10 

ND<20 NA 
- ­

ND<-20 

'I,ID< 10 ND<10 

~<20 ND<-2.1l I 
ND<10 NA NA 

ND<20 " NA 
-

1,3~'i---Tnmrth)"lht-nLt'nr SW82bOB 350.0 1750 
~-~%- " ND< 20 ~D< 20 

1.2.4-TnlTlt'l.h Ibrnnonr SWB2tJOB 3500 -m:o r-~ 

" ND<2Q ~D< 20 
ND<'O NA ~D< 20 
ND<20 NA ND<20 

ND<20 ND<2-0 
ND<20 ND<20 

ND<20 ~A NA 
~D<~ " 

--
NA 

1.l-Dw.-h1or(lbmZA"l\r SWB2f,()B 6000 3000 NO< 20 " ND<20 :-.ID< 20 NO<2.0 NA NO< 20 ND<:20 ND<20 ND<20 " NA 

~--- - ~7OC- ~r- ~~ l~Ofl('Drtrc1l'dJ NotA ~~ '0 '0 '0 I---NO '0 
. ~ 

'ID ND '0 NA -NI\ 

~Jori~P8fk;lk. 
--~11\ N~A IlCablt' '0 NA No '0NOIlt'Drtl'("~} 

'-- Nii ­ -
NA NO NO ND '0 --~A N-'----

Dioyjnt 

ot.aI2.3,7's-TCDDE...ju,val{'f1'''t' '290 30E-05 l1E-{l5 0.0£+00 NA OOF.+OO 95E.()EI JB 42E.(17 J " OOE+OO 9.OE.(lI JBA OOE+OO 00E+0.1 NA NA 

Mrtilil 
I\lumlnum SWrolOB 2'" 100 ~O< 200 322 ND< 200 >0, 
Calnum SW6010B 56.soo 55,100 58,100 56.BOO 

NO< 200 ~<200 322 

55,100 59,100 66."" 
Nn< 200 ND<200 

55."" 51,'JOO 

ND<200 " NA 

57,200 NA NA 

a,,~,"m S\\o'b010B 1000 ",0 NO< 10 ND< 10 ND< 11) ~D<-100 

I,~ S'i\'b010B JOO 1\0 .lD Lll!! "" H'C 
MagIlrSlum 5W6<t10B 10.soo 'C_ 1D,OOO 9.540 

:\tangaIll"5t' SWb010B A40 4>, \0 25 '" 51J ~ 1.160 

ND< 100 ND<100 NO< 100 

~ !2l!! ~ 
!I,71D ',220 ID,9(I)... ,." 1m 

NO< 100 !"olD<10.0 

!MQ ..,....,., ,~'" 

~ '" 

!"olD< 100 NO< lOU ND<10.0 

~ " NA 

'.6llIl NA NA 

1."'" "" '"?otl5&lum 5W6<t10B ~ ND< V;OO ~D<V'.oo ~D< 2..-';00 ND< 2~'iOO ~D< 2.500 Nf}< 2!«J ~O< 2_">00 ND<2,500 ND< 2.500 ND< BOO NA NA 
"",,,"m 5W6<t10B 2'iO.C01 12';;XXl 15,'100 15,600 21.soo 2..,00 15,200 16,200 20,100 19,'100 15,900 1],900 NA NA 
1.11'II.- SWhOlOB 5,OOJ 2~'iOO !"olD< 20 2JJ.' 22.2 NO<- 100 ND<2flU ~<2UO 'I,ID< 20U ND<2Il0 N()< 200 55' NO< 200 :-JD< 200 

SW7060A 100 1.0 
I~ ~--

NO< 5 NO< .. :-.1D<<; :-.10<500 

\'drudt' EB52 2000 loon 11 NA 
ND~ 10-- -- ­ - ~D< 10 

- ­
ND<500 ~D< 500 ~ 
ND<1(j---­ ~D< 10 Nn<io-- ­ ~ ""JD<500 

!\JD( 10 'I.lD< 10 
~~ . ~. 

NO< .. no ND<500 

~D< 10 N!\ NA 

Nc'lrs 
AlIl"l"5ul~ wpotlrd In nll<."'-:'STams pt't 111 ..1. unll"5S olhrl'Wl5t' noted 
Onh' d('!l"!,"tf'd aNl}'tp.s ~rd 

Flt'ld PMamt'tt'r.;ill1ill~'l.rd uStnl'\ an In~llu Tmll9(XXJ mUh.1·rdrilJTl~ [TIt1" With a tlo",·-tlunugh IT'll AlIl'\Ic'unJ wat..r SoImplrs collt'cttod by USEPA ~('In I low Flow Purg>r!l'\ and s.amplln~ Mt'lhod~ 

VUC5 .. Vo(..hllo Org..ruc Compounds 

5VOC.... Srm,·Vol.. tL!.. Orgilme Compounds 
VGr:s" Vrnnonl Ground Wat.., Enf,'rn'm{'f11 Standard 

rl\L .. PrTv",hvr ActIon !.t-v('1 

~A" Not AI\iII~zrd 

~D - Nonr Dt"frctt'<l ab0vr drt.....',L'n IlmJl!> 
lInLiforl1P-d "''''/LJr'S ...\,'ft"d om' or mow l.t'PunJ W.t.., Quality 51dl1a."d 

• Reosull~ ofunfiltrl'\"d iIIld fllIPI'f'd 'RImpll'!o 1"1 \lW·l04U SU~t'!i1 ~mrlf' labll'S .....t'w ~·"nldll_·,j· fJIl .. rN mt'tal rnIlrmlT"hon~ :'ihould 1101 ~ ~rt'alM" thorn unflltt'rro ("on,,:1,"nlraIJoll:'i, 

Applird GroSolutions, LLC 
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TABl.E 15. SUM~ARYOFGROUNDWATER 

ANAl.YTICAl. RESULTS 
(MW-L-4) 

Puwnal Tannery (Lagoon Area)
 
PO...."T1al,Vermont
 

A.n.Ilytiul 
!'.'Irihod 

~~------

MW-L-I MW-L-4 MW·L-4 MW-L-4 ~-L-IMW-L-4 MW·LA MW-L-4 M\V_L-4 

12/~/2(x~ tojXl/11);17 1'o/l9j2CO!\ 

(Umilh'll"d) 

J/27/2005 7/12/20")6 O/21/2{~f./2EI/~OO5 ':l/lflj2005 12/1="/2005 12/1S/2OJ." 4/1 9/2006 

ll'mlll('red) (l!nhll[>JN) ll'ml!tI"Tl"d) 

Primuy 

lLlnfJrtl"n'd) IL'nil!lt'rroj lL'n/lllt'Ted)(L'nhltt'Tt'd) lUnfihl.'rL'dl lllmlltt'l<'d) ~Flltt'rt'd) 

SKondny
 

VGES
 PAL VGLS PAL 

1925 1957 1784 17i1 l!lib 11'("1S1825 

61\2 ':-.}76.53 630657 ~ 4'; "2 NA 
------ 6~-f------f----C­ -~20--Fll'ld 3500 3470 3410 100 __ 

TUTbh.llty(NTU) 

SpenfK C('nduronre (uS/cm\ (21 ~ "'30(\ 2P.1" :-.I/o 

fil-Jd 1200 NA 5.5 03 

______Fle~ 

"4 0' "" 615 512 NA 270 4.1<) 39 
Field 

490 _5'"~- --~------~9 20 -­
220 

---"-'0-- SSg 

Ch.idiltic'n-Rt'duc1:u:mPotl'nb.. ! (m\') 

50712.95 NA "00'''' 186 1B 111 54 7312 NA ''''"" '" vex. 
SWR160B 700 0 350 0 Amont' ND< 10 ~~ ND< 10 ND< l_~ f-- NA _N.~ NA_C ---~~~~ ~~ ro­ -~~ ~OO --~~:-~~ 

-~-~.Cio'c:",~~~----11--:: ~~ --+--~~g:~;C::.~--j ~~:~~ -+-~~:::~:~-f~ 1~5~ N~ - ND<20­ ND<~O ~~ ~~~~:;~ 
5W1\2f()B 35{lO 1750 ND< 20 ND< 20 ND< 20 ND< 20 NA ND< 20 ND< 20 ND< 20 ND< 20 NA NA 

1,2-DlchJorobenzene 
1,2.(-Tri/Tl("th~Jbenzene 

5\\"1\260B 600 0 300 0 ND< 20 ND< 20 ND< 20 ND< 20 NA NO< 20 ND< 20 ND< 20 ND< 20 NA NA 

ISVOC~ _ ~ ­,~- --~- -N"I\---- NA5W827OC !j(-ablt' -NolA NO NO[Nene Dek'cted) NO NONO NO 

- -~ 

--I--~~-
58'0 

ND --1--- NDNoIA­ lirabll' NO NO NO NA ND NA 

~~-
3.0E-O?' IDA OOE+OO OOE+OO NA NATotill2.,.1.7)l·TCDD E.:JUlvall"nre OOE+OOOOF.:;O~ -",9f,.{)8 3.1E-011 JD OOE+OO NA 

Ml'bl!ll 
Alummum 60_5'o\'6010B 200 100 ND< 200 ND< 200 ND< 200 ND<200 ND<2oo ND< 200 ND< 200 ND< 200 NA NA 

Calnum 
ND< "" 

5W6010B 59,900 '57,600 6O,OCll NA56.soo ,,""58,200 5~ ".000 ~~ - -----~~~ ~--=--- ­ ---'=---- f--"­~---
1000 5005W60lOB ND< 10 ND<10 ND< 100 ND< 100 ND< HlO ND< 100 ND<100 ND<100 ND<lOO IH ND< 100 

5\\'601OB ND< 100 ND< 100 ND< 100 400 ND< 100 ND< 100 ND< 100 ND< 100 NA NA100 150 lJ4l~ 

5W60lOB 11,700 12,.300 11,600 12,900 NA N,' 
SW60lOB 

M.agn~lum 12,000 13,100 "900 10,700 10,900 
-~-,--s- ND<l~-- 2" -~-ND< 15 ND< 15 443~----- --- ­ ~~- ~~-~-~Pi~~ ND2,~ NAPOt;)Mlum 5W6010B 3,010 3,310 3,170 ND< 2,500 - ND< 2,.'iOO N.' 

C;W60]OBSodIum 23.700 19.600 19,900 16,500 18,900 2O,lOO 211,200 NA NA 

5W60108 
".soo ",...

ND< 20 ND< 20 ND< 200 ND< 200 ND< 200 ND< 100 ND<200 
SW",,"A 

2,~_I-_-1~~00J ND<5 ND<5 ND< 500 ND< 500 ND< :; 00 ND< 500 ND< 500 

C ilrude 
10.0 

E.US2 2000 1000 ND<10 ND<10 NO< 10 ND< 10 ND< TO ND< 10 ND< 10 ND< 10 ND< 10 NA N.' 
N"'~ 
All l'e'>ults , ..portl"d In mJlrugram~ per hter. unJe;s Otherwl~ nQlro. 

Only deta"'ted iU\ill),t('~ n-porU.-d 
Flrld pararTll'lPr.!.imaly7..ed u~lng an lnsltu Troll 9000 mulb-pilrdmmT ml'tl'r ....,th .. flow-through ~1I All ground watl'r s.lmples rullertrd by UC;FPA Rt'gwn J Low FI"",· Purgm~ ilnd s",mphng M('thod~. 

V()(5 = VeldbleOrganlc C~'mrc'UfId!o 

SV<X:s = So'rm·Volatlle Orgolnk' Compounds 
VGe> = Vt'nTIonl Ground Wal.. r F..nfC'!U'menl5tandard 
PAL = Pr('\·ertllvt' Action Le"t'l 

NA" Not AJwlyz.l."d 
ND = None' D'!k'cted ilbove dt"tectlc.1 hmll~ 

Undt'rhned vol!UIl'sl'>.Cl'ed nne er morl' Ground WOlter Qua:l\}' Standard 

Applied GeoSolutions, LLC 
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TABLE 16. SUMMARY OF GROUND WATER
 
ANALYTICAL RESULTS
 

(MW-I07R) 

Pownal Tannery (Lagoon Area)
 
Pownal, Vennont
 

MW-H77R MW·I07R MW-107R MW-101R MW-llJ1R MW-107R MW-la7R MW-IO'7R MW·IO'7R MW·I07R~mplt'lD: 

3/28/2005 f:./2Rj2005 9f18f2005 4fl9j2006 7/12/20:)6 Qj22j200b 12/28/200; (,/20/2007S.ampl.. ColIKtion DI",: 12/15/200."i 6/"lO/'2:fOI, 

Ground W..kr ~Iit}' Stlnduds (Unhl~n:d) (Ullfi!It'rt"dl (UnIilterN) (Un/lllf'red)(Unfillen'dj (UnhJlt'rPdl (UnJillE'rt"dl (UnJLlIPrpdJ (Unf.ltf'rt'd) (Unf.[I..redl 
AlUIlytial 

Ml1hDd 
VGES PAL VGES PAL 

Initill Drpth-to-WlItn" Rt'liding (fT BTOq .., ..,527 5.71l 327 3.64 324 444 2.55 

Final Fi~ld P".meftn 
pH (~u) 7.26 7.51 570 '75Fit'ld '.64 OS,'14 1---_ 759 __ ~ __ ~f:.:_ __ ~~so I- 784-- f-- - -12Gl -­

- 11740 16240Spe-caflC Co.:;dUctaJ'l(T (uS/em) Flf.'ld ""0 lr1%15;~.0 _ I- ­~---,-,- 7 --,-.-TurbidIty (NTU) -- -- - ­ "" 
--

1--~.7 ­tl.3Flt'ld 6.5 4 1.4 

DlssolvN Oxygm (mg/l) " 
­

0.40FiE'Jd 5SO 190 160 0'- '.80 oso 0.'"' 1.. 

Tt'mperature ("0, sn U9S ,,",10 38.20 ~30 b1.3 61311 46.311 580F\t'ld 56'"' 
-12 -4, 23 -22 .. 0Oxlddhon-Redu("tion PotentIal (m\"1 Field 44 ·311 -8, 

voc. 
5W8260B 7000 l500 NO< 10 ND< 10 ND< 10 NO< 10 NO< 10 NO< 10 NO< Hl NO< 10 NA NA 

Chlorobt'onzene 

Amone 
NO< 20 NO< 2_0 NO< 20SW8260B 100.0 SO.O ND< 20 NO< 20 ND<ZO NO< 70 NO< 20 NA NA 

1,3,5-Trinl€'th IbenZi"n" NO< 2.0SW8260B l500 1750 ND< 20 NO< 20 N0<20 NO< 20 ND<20 NO< 2.0 NO< 20 NA NA 
1,2,4-Trinlt'thvlbNlz..·ne 5\\'826OB 350.0 175.0 NO< 20 NO< 20 ND< 2.0 ND< 20 NO<. 20 

NO< 20 
I--------"A .----~~ - ­-- ND<20-­ijJo­ ~~-SW8260B 6000 ND< 20 ~2.01,2-[)J("hIorobe~ NA 

svoc. 
NOSWtl270C .0 30 NO 16 NO NO NO NO NA NA 

<::hpnochlDrine rMicides 
I(NOIleD.>trcted) 

BIS(2-f'thyl~J)phthalare NO 

SWSO'lIA NolA JiUlbie NO NO NO NO NO NO NO NO NA NA 
DioxiM 

I 
TotaI2,3,7,S-TCUDEqulva1eru"t' 30E-05 l1E-05"'0 

100Aluminum sw6in~ - C=--:700-1-----­

Cal("lum SV'o'6010B 

SW6010B 100U 50.0Chrom.ium ____ ~~ NO< 10 NO< 100 NO<]I)O __ ~_~_~~)O _ _~~_~OO __ NO<.JEO _ ND< 10.0 NO< 100 ND< 10.0 
Iron SW6010B 3llO 150 854 90t 730 253 209 295 897 2M NANA 

SW6010B -


SW60lOB 840 470 SO 75
 
SWf,OlOB
 

SW6Ol0B nO,<n:l 125,<n:l
 

5W6Ol0B 5.COO 7.500
 

SW7{)(,()A '00
 
8J5.2 -200-0 -/oo~ 

2.0E-07 JBA 2.9E:o,,8-

Notes. 
All rt'Sults rep0rtl'd m microgram.'> pt"r hlt"L unlt'Slio otnern·!SE' mlted 

Only detf'ctro an.-.lyles n'portro 

Field parameters analyud using an lno;itu Troll9CXXl mulh·paranwler meter WIth a flow-through ("('II. All ground ",,·alt'r Sdl11ples rollml"d by USEf'A J{('gJon I Low Flow Purgmg and Sampling M('thoos 

vncs .. Voldhle(>rganic Compounds 

<;VOCs" Semj·VC'lahle Orgdni(" Compound:>
 

VCI'S"' \'('rmOl1I Ground WOller F..ruorCTmenl SI<'Jnd<'Jrd
 

PAL'" Prt"vmllvf' Achon L(''."('I 

NA" Nol An.'Jlyl.",d 

ND'" None Detected <'JbovE' dE'l{'("!lon hmil.'i 

Underhnro v<'Jluf'S el(Cff'd on.. or more Ground WCllf'r Quilhty SIClndard 

Applied GeoSolutions, LLC 



-- ---

--

--

TABLE 17. SUMMARY OF GROUND WATER
 
ANALYTICAL RESULTS
 

(MW-107U)
 

Pownal Ta.nnery (LaGoon Area)
 
Pownal, Vprmonl
 

S..mph.lD: Ml,\I-107U MW-I07U MW·IO'7U MW-107U Ml'V-107U M\'Y-10'i'U MW·IO'7U IlofW·HJ7U MW-I07U MW-I07U 

5.lmple Collection nollt!!': 7/12/2006 Qrll/2lYJ 12/21'(/2OOb f-j2Qj"!UJ7 t.j20/:'l),.18 

Ground W..tr,.- Qu..lity Standard§ 

-'f;Mj200S 12j14j2005 4/1';1/2[«,9/18/20056/28/2005 
(Unfiltenod) (Unfdlf'rl"dl {UnJll!('u'dj Il'nJ,ltu('dl lUnJtltf'ff'dl\Unh]leu'd) (L!nJillert'd) (Unfllten-dl (UnfJlIt'rl"d)iUnJJrter~dJ 

Analytiu! 
Primary S«ond..ry

M:rtflod 
VGES PAL VGES PAL 

Initial Depth-to-WlIln RlPoliding (FT BTOC) 1719 17'" 1c;R9 1':'0') 1.'190 1l>51 15 ~4 It. 74
 

Filul Field PU.lmrift's
 "'" 
pH {su) 56- NA 677 S25 658652 ,,75 579 6n 628 

- I--~-- ---------:i71­4046---- --f-~- -~):o-S~tll( Conductilnct" (~S/("m) 69U 3220 4:'1705.2".2 4740 ..,9UC _ 

." 23 - ­T~rbidll)' (NTU) --~~-- 1 U5 U20.2 U6 54 23 3 
Dissol\'N Chygt'n (mg/L) >97 020 U2U 030 Ol- D.'" 050 "4U 22'''' 537 "28 6470 4'J.4{) .:>33 bU.8 '990 00.00 52.9.. '" 
Chlidahon·Reducti<ln Potmtial (mv) 197 -48 -28 155 81 177 31 51""'" voc. 
AcTlorno ")W8260B 7000 3500 ND< 10 NO< 10 NO< 10 ND< 10 NDc: 10 ND< 10 NO< 10 ND< 10 NA NA 
ChlorobenZffM" NO< 20 ND< 2.0 NO< 20 NA
 
1,3,5-rnm~tfwrbenHon~
 

SWfl260B 100.0 50.0 NO< 2.0 NO< 2.0 ND<20 H NO", 20 --r-- ­ND<20 -f----- ND<~ ND<2(lSt.-\l'8260B J500 175.0 NA--N"6<2.0 NO< 20 NO< ~.O 
.. 

NO< 2.0 ~-20 
1,2,4-Tnmt'th ...lbrnzen~ NO< 20 NO< 20 NO-< 20SWH2flOB :150.0 175.0 NAND< 20 NO< 20 NO-<20 N0<20 ND'" 2.0 
1,2·Dichlorobnlzenr NO<20 N0<20 NO< 2.0 NA NASW8260B 600.0 300U NO< 20 NO< 20 NO< 20 NO-<20 NO'" 2.0 
SVOCii 
B~(2-t.'th... u.;.,-~-l1phthal,,:llt' f----. ND r--- NO .-S\'r1l27DC 6.0 3.U NO NA
 
OI'pnochlorint' Peticide'S
 

NonE' Df'tE'ctE'd)
 

NO
--

NO NO NO NO 

NolA Ii,able~"W8081A NO NO NO NO NO NO NO NO NA NA
 
Dioxins
 

f----
TotaI2,:'I,7,S-TCDD EqulVali!llC~ 30E-05 11E-05 41.5£...CeJBA NA8290 OOE+OO OOE+OO l.7E-08JB OOE+OO OOE+OO 

ND-< 200 ND< 200 ND<~ NO< 200 NiX~ NO< 200 ~-200 ND< .200 NA NA
 

CaJoum
 

200 
5\\'60108 79,900 69,300 NA NA".000 ",400 

--~-~rii ---- SW60108 N~~-- -N-~ -I-
NO< 100 N:~I- -N;~---O- ND< 10.0 -- NO< 10.0 ND<1OO NO< 10.0100.0 "'U 

Iron SW6010B 150300 NO< 100 1.!00 NO< 100 ,<3 17:1__ NO< 100 NA NA~- ----- ~- -~---12.900 NA--f- ~-1I.soo 11~ 10,900 12 600 12,200 1~600 1I.soo 
- ~- ---359~ ~-~~= ------+-~;~"'~;C':":;;;~::----1~.sW -4~ -----i-f---; 519 '7'JO >.!l!l!! 590 ~ 

-
~ ---------m-

Potassium SW6D10B UIIO 3,2"1ll 3,110 NO< 2.500 ND< 2,500 2.590 ~730 NO< 2,.500 NA NA 

25.000 25,100 18,100 16,900 14,100 15,500 11,300 NA NA26"'"F::~;::m"'C',"...m,-------_------+--;~;;:~:~:~~:. ~= 1~ 
25.3 ND< 20 ND< 200 NO< 20.0 NO< 20.0 NO< 200 ND< 200 NO< 200 NO< 20.0 NO< 20 0
 

AJ'!.nlJ(
 SW7060A 10 0 1 0 NO< 5 NO< 5 ND<500 NO< 500 NO< 500 ND< 500 ND<500 ND< 5.00 NO< 500 NO< 5.00 

bMe:-':c=","':--' ---1---'S~W~7'~70A ND< 0200 ND< 0.200 ND< 0200 !,<'O< 0200 ,,,"'0<0200 ND< 0200 ND< 0200 0.215 NA NA
 

Cyanide
 
2.0 05 

E335 2 ­ 200 0 100.0 10 NO< 10 NO< 10 NO< 10 NO< 10 ND< 10 NO< 10 NO< 10 NA NA 

Noh's. 

AU J("§uJts J'l"pom-d In mlrrograrm pt'r litl'r, unless otherwlS{> noll"d 
Only dE'!l'cIE'd analyfl><; rvportt'd 

Flt.'ld paranw1t'1'S dnalyZ£od uHng an 1n.~lhJ Troll ll(X() multJ-paranw1pr nwt~r with a flow-through 0"11 All F;mund w<lter samrlE"S c(lllt'ctE'd by USEPA RegKIn I Low Flow Purgmg and Sampling ME'thods 
VOCS '" VoJallle- OrganiC Compound~ 

SVOCs '" SE'ml-VolablE' Organic Compounds 
VGES = V~rmonl Ground \VatE'r Enff)rr~mt"llt Stand<lrd 

PAL'" Pn>nontiv{' Action !..;vel 
NA • Not Analyzed 

ND '" NonE' DnE'ctt'd abo\'t' dt'tE'ctlon limits 

Undl?rlJnI'd valul?S n:C'f'E'd (1nt' nr mort'C,round Waler Quail'" Standard 

Applied GeoSolutions, Ltc 
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TABLEt8,sUMMARYOFGROUNDWATER
 
ANALYIlCALREsULTs
 

(MW-L-IOj 

Pm'."al Tannery (Lagoon Area)
 
Pownal, Vermont
 

MW-L-IOMW·l·I0 MW-l-IO MW-l-l0 MW-l-l0 MW·L-I0 M\\'-L-10 MW·L-I0 MW-l·I0 MW·L-I0Samplf'lD: 

r,(29/1ro5 7/12/2f).'t,1/29(2f'IJ~ 9(19(2005 12f\')/1005 4/19Jl{'J;)6 9(D/2fl)t, 12/~/2OCl6 (;0/20/]['036J2fJ/lfKl75.lmplf'CoIIK'lion o.~' 

(l.:nf~lf'red)(UntLlten-d) (L'nfilleR"dJ \UnfIIWred) (Unfilbo'n'd) (L:rullb?rroJGrcllmd ""'.1m Qtulity Stlnd.lnh (UnfJltl.'rrd) (Unfiltrr~J (L:nhllf'rM) (lInflJtl'rl.'d) 
ANilyti~..1
 

Mf'thod
 
VGES PAL VGES PAL 

Fin.. l Fitld Puamf't17S 
---c---~ -- 512 I-~~.., 902'''''"'5181584il77310'"'"InitUil 'Depth-to-W.Im R.....dinS (Ff 6TOC) 

:\:A 716;:,H(su} 6'" -- ­ -~--­-~-= ~~i~ -----I---=--­ - ------mo­ "" 2-'>4.2Fjeld 6620_pt'{"~; COflduCUnCl' (uS/em) 
~-_.~ - - f---~­ ---=f- ~~ ~- ~~=" "lurbldl~---­ 77 10.0 100Fjeld ~: --- ­ l.~-­ -340" ~ d~-­360rm50[Y~ (bygrn (~(L) Fjeld - ~- - ~.~­-----~­ ~A--­ --- 41.90Impefatun-rc; -- ­ -57.7"

t-leld 

- 5;\0 5940 ~Fjeld - - -5~:~----=---:'---173-- NA---­ ---19ihJd;tl~n.Hrdu~-potmt;;;l(m-")---­ 10 146 73 

~~~e ~WB2bOB :.~ :~ _--+ +_~~~Oo_ ~~ ---= ~~:~~O -~---~~~Oo-r- ~~~~---~~~-------- ~~:~:O­
Il3~:;;:;h~~~ ~ __~_~ ~~ ~3>O~0::-t-~m:i.orl-- t __ ~_---'I-_N~O<~'c::0c-_--1I ~g:~~ __I--__ ~~:~~__ r-=- ~~ __ ~~~~ ~~~-~ ~~-1o-- r-=- ~g:;~ ­
l:~.~c~~e ----{~=: :.~ -~~ ~g:~'~ NO< 2.0 r>:D<20 --NA-----I--- !\:D<20 ~D<20 ---~~~~ - r>:D<20 

SVOC.
 
BL5(2-ethylhnvl)phl:h.alalr 5W827OC
 NO NO NO NO NO NO NO NA NA60 :to 

IO!YI"Ot'h1orinePnticidn 
0..... NO NO ODJ5 NO NO :-';A NA04 OrMHeptachlor SWD1 .... 

-

TOlJltl.3.7.s-TCDOf..qUl""\~ &29(1
 

-~ - ------
Hf,-OO' JBI NA3.0£~ 1\£-0:> Ib"'" ,n-<r7 J 3.4£..Oll JBA 6.1E-aI '51 00t'~ ~ .... I\:~ 

MttIIlOI 
AlumJJ'\um 5W6010B N[)< 200100 NO< 200 NO< 100 NO< 100 I\;D< 200 >JJ :-';D< 200 NA NA 

Cirokium SW6010B 

100 - 56_ 
66,8l1O 71;100 154,11l1O 121,11l1O 123,11l1O 1I5,(DJ 131,.000 NA :-';A 

Chromium SW6IJ\0B l\;D<..­ 10 NO<100 I"D< 100:'>.:0< 10 :0..:0< 100 :\0< 100 NO< 100 ~O< 100 NO< 100 l\"D< 100 t\:L>< 100
 

l~ ~W6OJ.OB
 

>001000 
1<,(1 103 l\"0< 100 :\:0< 100 NO< 100 102 m 146JOO ,,- " " 20.... 15,300 ___l6~_ 31.700 NA 

\,tallgM'e5<' 

~a~eslum ,,­~ .~. -~?~ -~~--- ­~- N~--­ r-..:[)<1':'0 " ;!!!50 flU ~ ID 1Il> m l!U l!!:l -- ­---1\;0<2,50)-- iC:--­- :-":D~~~-- 1\"0< 2,::.00 ----"0<-2,500 -- :\0< i,soorot.l56I~~ ­
--
~:soo ----r;;:fJ<-i:,oo 

-
__~-~_2,.500 r-..:U<2,50.1 -~A "" 

20,700---­ 29,MXl-- -is,OiJ­115,(00 8,640 23,700 61,900 39,11l1O 18,100 NA !\:A250,000""",,um u."'" -
2~~ - --:\iD<20- l'\U< 211 :'\0<200 ­ XD< 200 ~6<-2(l(l l\"0< 200 !'o'O:<-200 NU<200 ~L)< 200 ~U<200 r\:0< 2i1O-Z~~ ~~ 

~O:<:"l- - ~D<-500­ :\jD< "50- - ­~~_l(-- - ----- ­ ~-D<-5."OOt\:0< j 1\\)<500 1\0<500 ~[)< 500 t\:o< ')00 r\L><500 t\:D<5~{l(I
 
vamde
 - l'\0< 10 -ND< 10 r..:O<-10--­- ND<-iO 1\:-0:<10 -i\-O<lO - 1\D<10- -ND<10 I\:lklO -Nil. " 

1\:011"5 

All T'ec"l,lto; reportl'd In ml{"Jogranls pL'1" Ilter, unles:; other..... L5e notl'd 

Only detrcWd aT\lo!Y\\"5 w?,-,rtrd 
t'1t'ld poIramf'1ers an;a,lvl.t'd USIng ilIl Insltu Jrnll Q(OJ muln-puilmeler melt"\" wIth a ilow-through Cl'1I AU ground watE'r 5<1mples ["ollected bv USEPA RegIOn I [.0 ....' Flo",.. Purgmg and Sampling Melhods 

\'()(5 ~ \lola tilE' Org.aIlK Comround~ 

S\'OCs ~ Seml.\'olal.JleOr~olIn.eCompounds 

\,(;1:..>:; '" \It'fTIlOllI Ground WillE'T f:.n1nrremml Sland.ard 

PAL ~ Pn"\-t'J'ItJ"E' ArtlO" l.r.id 

r-.:A~ NOIArllllvzed 
t\:D - l'\one 1Jl'it'ctl'd abo,'t' de1e..-tIL'n hrlllts 

Undt'l"lmt'd "alue<; "",,cerci Ol'lt' or mnreGround Water Quality SLlndnd 

Applied GeoSolutions, LLC 



TABLE 19, SUMMARY OF GROUND WATER
 
ANALYfICALRESULTS
 

IMW-l-Il)
 

Pownal Tannery (Lagoon Are~)
 

Po.....nal. Vermont
 

2-17 

09 
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ArullylinJ 
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pH (SU) Field 

Inili.u Dt'pdl-fo-Wolwr Rroldins (FT BTOC) 

5.m1pleID: 

Simplr ColJrrtitm o.. tl!: 

An.Iolytr 

j5pt'Clfi( Cl'ndu~.mn-' (u5~~) _ _ h.dd 
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~r·~'n(mg/~~ ~ _ 
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TABLE 20. SUMMARY OF GROUND WATER ANALITICAL RESULTS 
(MW-L-7) 

Lagoon Area - Upgradient 

Pownal Tannery 
Pownal, Vermont 

S.lmpJeID: MW-L-7 MW-L-7 MW-L-7 MW-L-7 MW-L-7 

SAInpie Collrction Date; 9/21/2005 9/21/2005 9/27/21YJ6 6/27/2007 6/26/2fX1J 

P.uamerer 
An.uytiColI 
Method 

Gl'ound W..ter Quality Sl.utda:rds 

Primuy Secondny 
VGES PAL VGES PAL 

(Unfiltered) (Filten>d) (Unfiltered) (Unfiltert~d) (Unfiltered) 

InitioiLl Depth-to-W.ater Re<lding (IT BYDe) 16.70 16.49 15.58 16.04 

Final Field P,anmeten; 

~._----
Specific Conductance (uS/em) 

Field 
F'eJd·-----1---t--­ -----_. 

8.09 
--~----

742.0 

NA 
N~-

NA 7.36 
616.~O· ---+-----514.0 

7.03 

449.0 

Turbidity (NTU) 

~;;I~ed Oxyg;n (mgj L) 

Field 

Field 

510 
-·--7.80 

NA 
-----_. 

NA 
10.0 

6.70 

4.0 

7.70 

8.9 
- -c--- 7.70 --

Field 54.SO NA 56.30 59.30 55.60 

Oxidation-Reduction Potential (rnv) Field -13 NA 223 132 205 

voc. 
(N~~-o;t~~-- SW8260B Not Applicable NO 

-----

NA 
-~.- -----

NO 
-I---- NO 

SVOC& I I I 
(None Detected) SW8270C Not Applicable NO NA NO NA NA 
Organochlorinr Pe,ticides I 
(None Detected) SW808IA Not Applicable NO NA NO NA NA 
Dioxins 

TotaI2,3,7,8-TCDD Equivalence* 8290 3.0E-05 1.1E-05 O.OE+oo NA o OE+{)() NA NA 
Met.), 

-­ -­ _._­ -----

Aluminum SW6010B 200 100 311 ND< 200 262 NA NA 
Calcium 
Barium 

SW6010B 

SW60108 2.000.0 1.000.0 

86,400 
- --ND< 200 

1lt,900 
ND< 200 

82,400 

NO< 200 

NA 
ND<200 

NA 
ND< 200 

Chromium SW60108 100.0 SOO ND< 10.0 ND< 100 ND< 100 11.2 ND< 10.0 

COppeT SW60108 1000 500 NO< 25.0 NO< 25.0 NO< 25.0 NA NA 
Iron 

~-ad 

SW60108 
I ... sw60ioB­ 150 1.5 

300 ISO 459 
Nb< 12.0 

ND< 100 
-1\10<12.0­

301 

ND< 120 
NA 

ND< 5.0 

NA 
ND< 50 

Magnesium SW60108 20,000 19,600 13,800 NA NA 

Potassium 

Manganese 
N-i~kel----·--

SW60lOB 

SW60lOB 

SW60lOB 

840 

100.0 

420 SO 
'5O:ll 
----­1---­

25 20.8 
-ND< 45.0' 

----­

4,tJ80 

ND< 15.0 
ND<4QO-­

-_.­

3,910 
-

ND< 15.0 
N-D<4(fO --­

4,610 

21.7 
---NA--

NA 

ND< 15.0 
----NA 

NA 
Sodium 

Zinc 

SW60lOB 
SW60lOB --+----1---­

250.000 

5.000 

125.000 

2,500 

73.700 

ND< 20.0 

73,600 

ND< 20.0 

63,400 

NO< 20.0 

NA 
------

ND< 20.0 

NA 
ND< 20.0 

Arsenic SW7060A 100 10 ND< 5.00 ND< 5.00 ND< 500 ND< 5.00 ND< 5.00 

Cyanide E335.2 200.0 100.0 ND< 10 ND< 10 NO< 10 NA NA 

Notes: 
All results reported In micrograms per litt'T, unless otherwise noled. 
Only dettx'ted analytes reported 
Field parameters analyzed using an Insitu Troll9(l(X) multi-parameter meter ..... ith a now-through 

cell. Ground .....alf'T samples colla.;ed usmg USEPA I{egicm 110w now purging and sampling 

VC::Cs,:= Volatlle Organic Compounds 

SVOCs" Semi-Volatile Organic Compounds 
VGES = Vermont Ground Water Enforcement Standard 
PAl:o Preventive Action Level 
·Qualifier!> art' associated with the native isomers used to calculate the Tota12,3,7,8-TCDD 
Equivalence concenlTations One or more natin' isomer may be qualified, with ont> or mort' 

NA "" Not Analyzed 
ND = None Detected above detection limits 
IT Broc = FPe'f below top of casing 
UnderlLned values exceed one or more Ground Water Qu;!hty Standard 
J= ConcentratIOn detected is below the calibration range 
A = Detection limit based on signal-to-noise measurement 
B = Le"5 than 10 times higher than method blank I{"vel 
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TABLE 21. SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
(MW-L~) 

Lagoon A..ea - Vpgradient 

Pownal Tannery 
Pownal, Vermont 

Sample 10: MW-L-8 MW-L-8 MW-L-8 MW-L-8 MW-L-8MW-L-8 

Sample Collection Dillie: 9/23/2005 9/23/2005 9/"!.8/"2ro> 9/:'8/2006 6/28/2007 6/2hf200B 
Ground Water Quality St.mduds (FIltered)(Unfiltered) (Unhltered) (Filtered) (L'nhltered) (L'nlilten'd)

Analytical
Paramder Primary Secondary

Method 
VGES PAL VGES PAL 

Initial Depth-to-Water Reading (FT BTOC) Field 12.95 IS.tO 14.66 14.70 

Fin.aJ Field Pnameters 
-C---c--·­

pH (,u) Field NA 6.66 NA 
.. 

7.69 7.78 

!Specific ~onductance (uS/c~) Field 385.0 NA __+-__ c363.0 NA 377.0 353.0 
Turbidity (NTl}) ----. 

--I--- NA ----- c-----. 
Field NA 16.5 to.3 9.0 

Dissolved O<ygen (mg/L) 
4230 

Field 3.40 NA 3.70 NA 1.60 5.00 

Field NA63.30 59.8{] NA 62.30 59.90 
lOxidation-Reduction Potential (mv) NAField -39 199 NA 120 133 

voc. 
·-ND - 1----­----f--SW8260B - -- Not Applicable(None Detected) NANO NA ND ND 

SVOCs I I 
(None Detected) SW8270C Not A Iic:able NANO ND NA NA NA 

OJpnochlorine Pesticidet; I I 
(None Derected) SW808IA Not A licable NA ND NA NA NA 
DioxiJuj 

otal 2,3,7,8-TCDD EquivaJence· 

NO 

2.5E-()'] B O.OE+{)() NA NA NA 

Metals 

Aluminum 5W601OB 200 100 __lli!!!!!_ NO< 200 691 NO< 200 NA NA 

8290 30E-05 L1 E-D5 NA 

---- - - 1----_. -----
Cakium 1-5W601OB 90,400 ~,500 ·~lXlO 53,000 NA NA 

Barium SW6010B 2.000 0 1,000.0 201 NO< 200 ND< 200 NO< 200 NO< 200 ND< 200 

Chromium SW601 DB 1000 SO.O 25.4 ND< 10.0 ND< 10.0 NO< 10.0 ND< 100 
--f-NO<~ 

ND<2l)-.0--- ==C;---+--. NA-- c--- NA---Copper SW6010B 1000 500 59.6 NO< 25.0 ND< 25.0 

Iron SW601 DB 300 ISO 807 ND< 100~ ....6.28 -­~_. 

- ND<lfo - ND< 120---Lead SW6010B 15.0 15 37.2 NO< 12.0 

MaSJ:l_~_i~_m___ SW6010B 38.soo 13,100 13.400 12,600 
--- . ----- 1----. -

Mangane~ -SW6OJOB 840 420 SO 25 1960 456 -599 484 
Nickel SW6010B 100.0 SOD 48.1 NO< 40.0 ND< 40.0 NO< 40.0 

Potassium SW6010B 4,400 ND< 2,500 _ 1--_NO< 2,500 NA NA 
-- I--~:"-~. .~ ._--- ----- -­

~ium --SW6010B 250,000 125.000 20,100 ~.400 2O.soo 19,100 NA NA 

Zinc SW6010B 5,000 2,~_
---

153 NO< 20.0 ND< 200 ND< 200 NO< 20.0 ND< 20 a 
~- -C----l0.~ -=--:~-'---+--" 6.3 ---ND<TOO--SW7060A 10.0 10 21.0 5.8 5.6 

Cyanide E335.2 200.0 1000 ND< 10 NO< 10 ND< 10 NO< 10 NA NA 

Notes. 
All results reported in micrograms per liter, unJess otherwise noted. 
Only detected analytes reported. 
Field parameters analyzed using an Insitu Troll 9000 multi-parameter meter WIth a flow-through 
cell. Ground water samples collected using USEPA Region Ilow flow purging and sampling 

VOCs "" Vol.al:lle Organic Compounds 
SVOCs "'" Semi-Volatile Organic Compounds 
VGfS = Vermont Ground Water Enforcement Standard 

PAL = Preventive Action Level 
*Quahfiers are associated with the nabve isomers used to calculate the Total 2,3,7,8-TCDD 
Equivalence concentrations One or more Tldtive i~mer may be qualified, wlth one or more 

Applied GeoSolulions, LLC 

NA '" Not Analyzed 
NO '" None Detected above detection limits 
IT BTOC '" Feet below top of casing 
Underlined values exceed one or more Ground Water Quality Standard 
J.;;:;. Concentration dett"lied is below the calibration range 
A '" Detection limit based on signal-to-noise measurement 
B '" Less than 10 times higher than method blank level 



TABLE 22. SUMMARY OF GROUND WATER ANALYfICAL RESULTS 
(MW-L-9) 

Lagoon Area - Upgradient 

Pownal Tannery 
Pownal, Vermont 

Sample ID: MW-L-9 MW-L-9 MW-L-9 MW-L-9 MW-L-9 

Sample Collection D.te: 9/22/2005 9/22/2005 9/27/2(J(J;, 6/28/2007 6/20/20<l! 

Analytical 
Ground Water Qu.tlity St.md.uds (Unfiltered) (Filtered) (Unfiltered) 

P.u.ameter 
Method 

Primary SecondMy 

(UnfUtered) (Unfiltered) 

VGES PAL VGES PAL 

InitiAl Depth-to-Water Reading (Ff BTOC) Field 15.35 14.16 16.65 13.48 

Final Field P,anmden 

pH (5U) Field 7.60 NA NA
7---'c--_.­ .--­ -­ --­ - -­

6.73 6.B7 
.... -

Specific Conductance (uS/em) Field 404.0 NA 358 0 308.0 261.0 

Turbidity (NYU) Field 327.0 NA 85 

Dissolved Oxyg;n (Illg/ L) -
----­ ---r;w­ c· 

7.30 NA 840 

9.4 10.0 

7.40 
- -­

62 
-

Temperature Cq Field 65.80 NA 61.60 60.80 56.5 

Oxidation-Reduction Potential (m'l.') Field ·30 NA 240 130 184 

VOCs -­ - -­ .­

(None Detected) SW8260B Not Applicable NO NA NO NO NO 

SVOC. I 
(None Detected) SW8270C Not Applicable NO NA NO NA NA 

Organochlorine Pesticides 
(None Detected) SW8081 A Not Applicable NO NA NO NA NA 

Dioxins 

TotaI2,3,7,8-TCDD EqUivalence­ 8290 3.0E'{)5 1.lE.{)5 8.2E-ll8 HJ NA O.OE+OO NA NA 

Meuls 
Aluminum 5W6010B 200 100 ~ ND<200 218 NA NA 

-----­ -- --_.. .­ -­
. - 5w6in08 54.900 54,400 -----W,400Calcium NA NA 

Barium 5W6010B 2.000.0 1.000.0 ND< 200 ND< 200 NO< 200 ND<200 ND<200 

Chromium 5W6010B 100.0 SO.O ND< 100 ND< 10.0 ND< 100 ND< 10.0 11.6 

C~pper SW6010B 1000 SOO ND< 250 NO< 25.0 NO< 25.0 NA NA 

Iron 5W6010B 300 ISO ~ 257 296 NA NA 

Lead 5W601OB 15.0 1.5 N-O'<-l20­ - ND'<-120 -NO< -120 ND< 5.0 ND< 5.0 
... 

Magnesium 5W6010B 11,300 10,400 9,740 NA NA 

Manganese 5W6010B 840 420 50 25 266 ND< 15.0 22.3 60.8 45.8 

Nickel 5W601OB 100.0 SO.O ND< 40.0 ND< 40.0 NO< 40.0 NA NA 

Potassium 5W6010B ND< 2,500 ND< 2,500 ND< 2,500 NA NA 

Sodium 5W6010B 250.000 125.000 16,~_ 16,100 16,400 
-------­ .._-­

-SW60108 
--­ ---_co­

~.;oo NO< 20.0Zinc 5.000 39.2 NO< 20.0 

NA NA 

20 ND< 200 

Arsenic 5W7060A 10.0 1.0 ND< 5.00 ND< 5.0 ND< 5.00 ND< 5.00 ND< 5.00 

Cyanide E335.2 2000 100.0 ND< 10 ND< 10 NO< 10 NA NA 

Noles· 
All results reportt"d in mICrograms per liter, unless otherwise noted NA "'" Not Analyzed 
Only detected analytes reported ND:" None Detected above detection limits 
Field parameters analyzed using an Insitu Troll 9000 multi-parameter meter with a now-through IT BTOe "'" Feet below top of casmg 
cell. Ground water samples collected using USEPA Region Ilow flo ...... purging and sampling UnderliTk"d values exceed one or more Ground Water Quality Standard 

VOCs'" Volatile Organic Compounds J = Concentration detected is below the calibration range 
SVOCs" Semi-Volaule Organic Compounds A'" Detection limit based on signal·tu-noise measurement 
VGrS = Vermont Ground Water Enforcement Standard B= Less than 10 times higher than method blank level 

PAL"'" Preventive Action Level 
-Qualifiers are associated ...... ith the native isomers used to calculate the TotaI2,3,7,8-TCDD 
Equivalence concentrations. One or more native isomer may be qualified, with one or more 

Applied GeoSolulions, LLC 



TABLE 23. SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
(OF-I)
 

Mill Building and Woods Road Area
 

Pownal Tannery
 
Pownal, VerulOnl
 

Sample 10: OF-l OF-l OF-l OF-l 

Sample Colle<tion Date: 9/20/2005 9/26/2006 6/26/2007 6/25/2008 

Analytical 
Ground Water Quality Standards (Unfiltered) (Unfiltered) (Unfiltered) (Unfiltered) 

rarameter 
Method 

Primary Secondary 

VGES PAL VGES PAL 

Initial Depth-to-Water Reading (IT BTOq Field - - - - NA -­ -­ .-
Final Field Parameters 

- - --- ­ -- ­ --- ­ - ­ ... I- ­ - ­ - ­ --- ­ -- ­
pH (5U) Field - - - - 7.85 NA NA NA 

Specific Conductance (uS/em) Field - - - - 606.0 NA NA NA 

Turbidity (NTU) Field - - - - 2.7 NA NA NA 
Di~50IvedOxyg;;:'(mg/L) -

_._­ ~ ... - ­ - - - ---I--­ --

Field - - - - 7.10 NA NA NA 
Temperature (OF) Field - - - - 70.90 NA NA NA 

Oxidation-Reduction Potential (mv) Field - - - - -{j2 NA NA NA 

VOCs 

150propylbenzene SW8260B - - - - ND< 2.0 ND< 2.0 ND NO 

Itert~Butylbenzene____ SW8260B - - - - NO< 2.0 ND< 2.0 NO NO 
-f- ­ - - ­ - ­

sec-Butylbenzene SW8260B - - - - ND< 2.0 NO< 2.0 ND ND 

SVOCs 
(None Detected) SW8270C (Not Applicable) ND NO ND NO 

Metals (Target List) 

3:0­ f-- ­ -- ­ --­ -- ­ ._-­ -
Antimony SW60tOB 6.0 -- NO< 20.0 ND< 20.0 ND< 20.0 ND< 20.0 

- - - ­ ._­ - ­ - ­ f­ ---- ­ - -- ­ -- ­ _. 
Barium SW60tOB 2,000.0 1,ODD.0 - - ND< 200 ND< 200 NO< 200 ND< 200 
Manganese­

- ­ ------ ­

ND<15.O­
--- ­ _. ­ - ---- ­ --

SW6010B 840 420 50 25 ND< 15.0 ND< 15.0 ND< 15.0 
----- ... - ­ -- ­ --­ f-­ - ­ -_ .. 

Zinc SW60tOB - -­ 5,000 2,500_ ND< 20 41.3 38.7 22.6 
Arsenic 

- ­
- ­ ----sw7060A­ 1.0 I---ND< 5-.0-0-­ -ND<5.DO 

- --ND< 5.0-0-- ND< 5.00 
-

to.O --

Notes: 

All results reported in micrograms per liter, unless otherwise noted. 
Only detected analytes reported. 
Field parameters analyzed using an Insitu Troll 9000 multi-parameter meter with a now-through cell. 
Ground water samples collected using USEPA Region (low flow purging and sampling protocol. 
VOCs ~ Volatile Organic Compounds 
SVOCs ~ Semi-Volatile Organic Compounds 
VGFS ~ Vermont Ground Water Enforcement Standard 
PAL = Preventive Action Level 
NA ~ Not Analyzed 
ND = None Detected above detection limits 
EB ~ Equipment Blank 
IT BTOC ~ Feet below top of casing 
Underlined values exceed one or more Ground Water Quality Standard 

Applied GeoSolutions, LLC 



TABLE 24. SUMMARY OF GROUND WATER ANALYfICAL RESULTS 
(MW-llOU)
 

Mill Building and Woods Road Area
 

Pownal Tannery
 
Pownal, Vermont
 

Sample 10: MW-110U MW-110U MW-110U MW-ttOU 

Sample Collection Date: 9/20/2005 9/26/2006 6/26/2007 6/25/2008 

Parameter 
Analytical 

Method 

Ground Water Quality Standards 

Primary Secondary 

(Unfiltered) (Unfiltered) (Unfiltered) (Unfiltered) 

VGES PAL VGES PAL 

Initial Depth-to-Water Reading (IT BTOq Field - - - - 10.33 9.89 10.00 882 

Final Field Parameters 
--------- ­ --­ - ­ - - -- ­ --_. ­ - ._-­ ------- ­ ---- ­

pH (su) Field - - - - 6.74 6.53 6.38 6.67 

Specific Conductance (uS/cm) Field - - - - 717.0 475.0 626.0 256 

Turbidity (NTU) Field 
- -

- -
-- ­ -- ­

- - 9.8 10.0 
-

2.6 21 

Dissolved Oxygen (mg/L) Field - - - - 6.90 1.50 1.80 4.90 
Temperalure (OF) Field - - - - 65.10 63.10 69.20 64.4 

Oxidation-Reduction Potential (mv) Field - - - - -44 45 98 171 

VOCS 

Isopropylbenzene SW8260B - - - - ND< 2.0 ND< 2.0 ND< 2.0 ND< 2.0 

tert-Butylbenzene SW8260B 
-- ­ f---. -- ­

- - -
_.­ ---- ­ _._­ - ND< 2.0 

-----_. 
ND< 2.0 

._---­ --
ND< 2.0 

---- ­
ND<20 

sec-Butylbenzene SW8260B - - - - ND< 2.0 ND< 2.0 ND< 2.0 ND< 2.0 

SVOCs 

(None Detected) SW8270C (Not Applicable) ND NO NA NA 

Metals (farget.!ist) 

~ntimony 
-

- ­

----

SW6010B 6.0 3.0 
-- ­

-­
... 

-­
--

ND< 20.0 ND< 20.0 
- ­ -----

ND< 20.0 - -ND< "20.0 
.­- ---

Barium SW6010B 2,000.0 1,000.0 - - NO< 200 ND< 200 ND< 200 ND<200 
-- ­ - ­ -- ­ -- ­ - - - ­ - ----

Manganese SW6010B 840 420 50 25 519 156 33 41.3 

Zinc SW6010B - -­ 5,000 2,500 ND< 20 32.6 ND< 20.0 ND< 20.0 

Arsenic SW7060A 10.0 1.0 -­ -- ND< 5.00 ND< 5.00 ND< 5.00 ND< 5.00 

Notes: 
All results reported in micrograms per liter, unless otherwise noted. 
Only detected analyles reported. 
Field paramE:'ters analyzed using an Insitu Troll 9000 multi-parameter meter with a flow-through cell. 
Ground water samples collected using USEPA Region I low flow purging and sampling protocol. 
VOCs ~ Volatile Organic Compounds 
SVOCs ~ Semi-Volatile Organic Compounds 
VGfS = Vermont Ground Water Enforcement Standard 
PAL = Preventi\'e Action Level 
NA ~ Not Analyzed 
ND =None Detected above detection limits 
IT BTOC = Feel below top of casing 
Underlined values exceed one or more Ground Water Quality Standard 

Applied GeoSolutions, LLC 
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TABLE25. SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
(MW-113R) 

Mill Building and Woods Road Area 

Pownal Tannery
 
Pownal, Vennont
 

Sample 10: MW-1l3R MW-1l3R MW-1l3R MW-1l3R 

Sample Collection Date: 9/21/2005 9/21/2005 9/26/2006 9/26/2006 

Parameter 
Analytical 

Method 

Ground Water Quality Srandards 

Primary Secondary 

(Unfiltered) (Filtered) (Unfiltered) (Filtered) 

VGES PAL VGES PAL 

Initial Depth-to-Water Reading (FT BTOC) Field - - - - 8.76 -­ 6.92 --
Final Field Parameters 
_. 

pH (su) 
-----

Field 
- ­ - ­

- - -
---- ­

-
1-­ --- ­

8.31 
I-

NA 
- -- ­

5.26 -­
--

Specific Conductance (uS/em) Field - - - - 670.0 NA 658.0 --

Turbidity (NTU) 
------

Field - -
-

- - 103.0 ._-- NA 
- ­ ~----

42.0 
- ----- ­ -­

-­
-

Dissolved Oxygen (mg/L) Field - - - - 0.70 NA 0.50 --
Temperature (OF) Field - - - - 59.40 NA 62.40 --
Oxidahon-Reduchon Potenhal (mv) Field - - - - -31 NA 74 --

VOCs 

lsopropylbenzene SW8260B - - - - ND< 2.0 NA ND< 2.0 NA 
tert-Butylbenzene SW8260B - - - - NO< 2.0 NA ND< 2.0 NA 

---­ -- ­ - ---- ­ - ----- ­ -- ­
sec-Butylbenzene SW8260B - - - - ND< 2.0 NA ND< 2.0 NA 

SVOCS 
(None Dete<:ted) SW8270C (Not Applicable) ND NA NO NA 

~('I"argetList) 
Antimony --SW60H)B-­ 6.0 3.0 -­

- ­

- ND< 20.0 ND< 20.0 
-

ND< 20.0 ND< 200 
--

Barium SW6010B 2,000.0 1,000.0 - - 232 n9 2lJ7 ND<2oo 
~--- ------ ­ -- ­ - ­ ------ ­ --
Manganese SW6010B 840 420 50 25 Lm! !d2!! ~ 841 

Zinc SW6010B -­ -­ 5,000 2,500 NO< 20.0 ND< 20.0 ND< 20.0 ND< 20.0 
Arsenic SW7060A 10.0 1.0 -­ -­ 138 35 428 5.4 

MW-1l3R MW-1l3R 

6/26/2007 6/25/2008 

(Unfiltered) (Unfiltered) 

7.96 6.95 

7.00 725 
­

78.0 584 

15.0 10.2 
-

1.00
-- ­

1.80 

79.50 5970 

80 99 

NA NA 

NA NA 
- NA-NA 

NA NA 

-~ 
-ND<20.0 ND< 20.0 

211 ND< 200 

975 740 

ND< 20.0 ND< 20.0 
43.5 13.5 

Notes: 
All results reported in micrograms per liter, unless otherwise noted. 
Only detected analytes reported. 
Field parameters analyzed using an Insitu Troll 9000 multi-parameter meter with a flow-through cell. 
Ground water samples collected using USEPA Region Ilow flow purging and sampling protocol. 
VOCs ~ Volahle Organic Compounds 
SVOCS =Semi-Volahle Organic Compounds 
VGf5 = Vermont Ground Water Enforcement Standard
 
PAL = Preventive Action Level
 
NA ~ Not Analyzed 
ND = None Detected aoove detection limits 
FT BTOC ~ Feet below top of casing 
Underlined values exceed one or more Ground Water Quality Standard 

Applied GeoSolutions, LLC 



TABLE 26. SUMMARY OF GROUND WATER ANALYTICAL RESULTS
 
(MW-llOR)
 

Mill Building and Woods Road Area
 

Pownal Tannery
 
Pownal, Vermont
 

SamplelD: MW-110R MW-110R MW-110R MW-110R MW-110R MW-110R 

Sample Collection Date: 9/21/2005 9/26/2006 9/26/2006 6/26/2007 6/25/2008 6/25/2008 

Parameter 
Analytical 

Method 
Primary Secondary 

Ground Water Quality Standards 

VGES PAL VGES PAL 

(Unfiltered) (Unfiltered) (Filtered) (Unfiltered) (Unfiltered) (Filtered) 

Initial Depth-tn-Water Reading (IT BTOq Field 8.97 7.84 852 7.46 

Final Field Parameters 

pH (su) 
-----------1----­

Field 
- ---­ - ----+--­ ---1-----­

8.90 7.04 7.35 753 
Specific Conductance (uS/em) Field 918.0 857.0 1002 981 

Turbidity (NTU) Field 9.6 248.0 22.3 21.4 
Di~oJved;-'Oxy'::--g~en---;-(m-g--c/CO'L) Field 0.60 0.60 

-- ­ --- ­

0.70 150 
--

Field 61.80 57.70 6950 69.50 
Oxidation-Reduction Potential (mv) Field -118 -115 -171 -168 

VOCs 

Isopropylbenzene SW8260B 3.2 ND< 2.0 NA 7.9 6.0 NA 

n:l'r0pylbenzene - ­ _ 
tert-Blltylbenzene 

SW8260B 
------- ­ -- SW8260B -----

ND< 2.0 

4.0 

ND< 2.0 
------- ­

2.5 

NA 

NA 

6.2 

4.2 

4.4 

4.1 

NA 

NA 
--- ­ -- ­ --- ­ ---- ­ ---- ­ ---- ­

sec-Butylbenzene SW8260B 2.3 ND< 2.0 NA 4.8 3.9 NA 

SVOCs 
(NoneDetected) -­ --SW8270C (Not Applicable) ND ND ND NA 

- ­ ---- NA ND------

Metals (farget Listl 

Antimony SW60lOB 6.0 3.0 ND< 20.0 22.0 ND< 20.0 ND< 20.0 ND< 20.0 ND< 20.0 
Barium SW6010B 2,000.0 1,000.0 ND<2oo ND< 200 ND<2oo ND< 200 ND<200 ND< 200 

-- ­ ---- ­ --- ­ --------

Manganese SW6OIOB 
- -------- ­

840 420 50 25 M!!!! !MQ LMQ L2!)Q LIZ!! ~ 
Zinc SW60lOB 5,000 2,500 ND< 20.0 26.8 ND< 20.0 ND< 20.0 ND< 20.0 ND< 200 
Arsenic SW7060A 10.0 1.0 7.66 10.2 10 11.6 9.15 9.6 

Notes:
 
All results reported in micrograms per liter, unless otheT\\'ise noted.
 
Only detected analytes reported. 
Field parameCers analyzed using an 'nsitu Troll 9000 multi-parameter mpter with d now-through eel/. 
Ground water samples collected using USEPA Region I low flow purging and sampling protocol. 
voes =Volatile Organic' Compounds 
SVOCs = Semi-Volatile Organic Compounds 
VGES = Vermont Ground Water Enforcement Standard
 
PAL =Preventive Action Level
 
NA = Not Analyzed
 
NO = None Detected above detection limits
 
IT BTOC = Feet below top of casing
 
Underlined values exceed one or more Ground Water Quality Standard
 

Applied GeoSolutions, LLC 



TABLE 27. SUMMARY OF GROUND WATER ANALYTICAL RESULTS
 
(MW-I06U)
 

Mill Building and Woods Road Area
 

Pownal Tannery
 
Pownal, Vermont
 

Sample 10: MW-I06U MW-106U MW-I06U MW-I06U 

Sample Collection Date: 

PaJ'ameter 

Initial Depth-to-Water Reading (Ff BTOC) 

Final Field Parameters 
------_._­ _.­

pH (su) 

Specific Conductance (uS/em) 

Turbidity (NTU) 
~._----_._- - ­ ---

Dissolved Oxygen (mg/L) 
Temperature (OF) 

Oxidation-Reduction Potential (mv) 

VOCS 

lsopropylbenzene 

lert-Butylbenzene 

sec-Butylbenzene 

SVOCS 
(None Detected) 

Metals [farget List) 
- ­

~~~ony 

Barium 

Manganese 

Zinc 
Arsenic 

Analytical 
Method 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SW8260B 

SW8260B 

SW8260B 

SW8270C 

SW6010B 
SW6010B 

SW6010B 

SW6010B 
SW7060A 

9/21/2005 9/26/2006 

Ground Water Quality Standards (Unfiltered) (Unfiltered) 

Primary Secondary 

VGES PAL VGES PAL 

- - - - 15.05 14.43 

.­ - ­ -- ­

- - - - 8.38 NA 

- - - - 3690 583.0 

- - - - 2.2 10.0 
- - ---- ­ ----- ­ 1---._---­ '---- ­

- - - 1.10 1.40 

- - - - 55.10 56.40 

- - - - 1 139 

- - - - ND< 2.0 ND< 2.0 

- - - - ND< 2.0 ND< 2.0 
- - - - ND< 2.0 ND< 2.0 

(Not Applicable) NO NO 

- _. 
6.0 3.0 -­ - ND< 20.0 ND< 20.0 

-- ­ - ­ --

2,~~.O. 1,000.0 - - NO<200 ND< 200 
-­ - ­ ------zs­420 50 29.4 17.1 

- -­ 5,000 2,500 NO< 20.0 ND< 20.0 
10.0 1.0 -­ - ND< 5.00 ND< 5.00 

6/26/2007 
(Unfiltered) 

14.71 

635 

488.0 

0.9 

900 

54.30 
82 

NA 

NA 

NA 

NA 

----------

ND< 20.0 
ND< 200 

---------

ND< 15.0 

ND< 20.0 
ND< 5.00 

6/25/2008 

(Unfiltered) 

14.19 

--_._-­ ... 

6.86 

534 

1.1 

4.70 

50.00 

120 

NA 

NA 
--

NA 

NA 

ND< 20.0 
-

ND<200 

25.6 

NO< 20.0 
ND< 5.00 

Notes: 
All results reported in micrograms per liter, unless otherwise noted. 
Only detected analytes reported. 
Field parameters analyzed using an Jnsitu Troll 9000 multi-parameter meter with a flow-through cell. 
Ground water samples collected using USEPA Region I low flow purging and sampling protocol. 
VOCs ~ Volahle Organic Compounds 
SVOCs =Semi-Volatile Organic Compounds 
VGfS = Vermont Ground Water Enforcement Standard 
PAL -= Preventi.ve Action Level 
NA ~ Not Analyzed 
ND = None Detected above detection limits 
Ff BToc ~ Feet below top of casing 
Underlined values exceed one or more Ground Water Quality Standard 

Applied GeoSolutions, LLC 



TABLE 28. SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
(MW-112U) 

Mill Building and Woods Road Area
 

Pownal Tannery
 
Pownal, Vermont
 

Sample 10: MW·112U MW-112U MW-112U MW-112U 

Sample Collection Date: 9/21/2005 9/21/2005 6/26/2007 6/25/2008 

Parameter 
Analytical 

Method 

Ground Water Quality Standards 

Primary Secondary 

(Unfiltered) (Filtered) (Unfiltered) (Unfiltered) 

VGES PAL VGES PAL 

Inilial Depth-to-Water Reading (IT BrOC) Field - - - - 9.48 -­ 9.65 8.26 

Final Field Parameters 
.. - ----------- ­ ._­ -- ­ --- ­ -

pH (su) Field - - - - 8.01 NA 6.56 6.92 

Specific Conductance (uS/em) Field - - - - 197.0 NA NA 154 

Turbidity (NTU) Field - - - - 82.0 NA 9.5 8.9 

Dissolved Oxygen (mg/L) Field - - - - 7.80 NA 0.90 3.10 
Temperature (OF) Field - - - - 62.80 NA 56.30 57.80 

Oxidation-Reduction Potential (mv) Field - - - - -1 NA 75 118 

VOCs 

Isopropylbenzene SW8260B - - - - ND< 2.0 NA NA NA 

tert-Butylbenzen-"____ --
SW8260B - - -

-
- ND< 2.0 NA 

------
NA NA 

-

sec-Butylbenzene SW8260B - - - - ND< 2.0 NA NA NA 

SVOCs 

(None Detected) SW8270C (Not Applicable) NO NA NA NA 

MetalsJrar~etList) 
----- ­ -- ­ - - ----

A~~~(mJ ---
SW60IOB 6.0 3.0 -- -- ­

- ND< 20.0 ND< 20.0 
----

ND< 20.0 ND< 20.0 

Barium SW60IOB 2,000.0 1,000.0 - - ND< 200 ND< 200 ND< 200 ND<200 
----- ­ _. ­ .... - - - --- ­ --------- --­ - -

Manganese SW60IOB 840 420 50 25 63.4 ND< 15.0 80.7 168 

Zinc SW60IOB -­ -­ 5,000 2,500 ND< 20.0 ND< 20.0 ND< 20.0 ND< 20.0 

Arsenic SW7060A 10.0 1.0 -­ -- ND< 5.00 ND< 5.00 ND< 5.00 ND< 5.00 

Noles: 
All results reported in micrograms per IitE'r, unless otherwise noted. 
Only detected analytes reported. 
Field parameters analyzed using an Insitu Troll 9000 multi-parameter meter with a flow-through cell. 
Ground water samples collected using USEPA Region I low flow purging and sampling prolocol. 
VOCs =Volatile Organic Compounds 
SVOC. = Semi-Volatile Organic Compounds 
VGES =Vermont Ground Water Enforcement Standard 
PAL = Preventive Action Level 
NA = Not Analyzed 
ND = None Detected above detection limits 
FT BTae = Feet below top of casing 

Underlined values exceed one or more Ground Water Quality Standard 

Applied GeoSolulions, LLC 
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TABLE 29. SUMMARY OF GROUND WATER ANALYfICAL RESULTS
 
(MW-IOlU)
 

Dean Road Landfill
 

Pownal Tannery
 
Pownal Vermont
 

Sample ID: MW-I0IU MW-I01U 

Sample Collection Date: 9/21/2005 9/21/2005 

Analytical 
Ground Water Quality Standards 

Parameter 
Method 

Primary Secondary 

(Unfiltered) (Filtered) 

VGES PAL VGES PAL 

Initial Deplh-lo-Waler Reading (IT BTOCI Field - -­ -­ -­ 16.70 --
Final Field Parameters 

-- ­ - ­ ------- ­ - ­

pH (5U) Field - -­ -­ -­ 8.75 NA 

Specific Conductance (uS/em) Field - -­ -­ -­ 481.0 NA 

Turbidity (NTU) Field -­ -­ -­ -­ 783.0 NA 

~issolved .<J."Ygen (mg/L) Field - -­ -­
... -- ­

2.10 
-

NA 
Temperature rF\ Field -­ -­ -­ -­ 65.47 NA 
---------------- ­ -- ­ - --­ ---------

Oxidation·Reduction Potential (mv) Field -­ -­ -­ -­ -37 NA 

VOC. 
(None Detected) SW8260B Not Applicable ND NA 

SVOCs I 
(None Detected) SW8270C Not Applicable ND NA 

Metals (Target List) 

Antimony SW60lOB 6.0 3.0 -­ -- NO< 20.0 ND< 20.0 
- -

Barium SW60lOB 2.000.0 1,000.0 -­ -- ND< 200 ND< 200 

Chromium SW60lOB 100.0 50.0 -­ -­ 66.5 ND< 10.0 

Lead SW60108 15.0 1.5 -­ -­ 19.6 ND< 5.0 

Manganese SW60IOB 840 420 50 25 ~ 70.6 
- ­ ---

Zinc SW60lOB -­ -­ 5,000 2,500 97.1 ND< 20 
-­ -- ­ -------

Arsenic SW7060A 10.0 1.0 -­ -­ 6.56 ND< 5.0 

Notes: 
All results reported in micrograms peT liter, unless othenvise noted. 
Only detected analytes reported. 
Field parameters analyzed using an Insitu Troll 'X(lO multi-parameter meter with a flow-through cell. 
Ground waler samples collected using USEPA Region I low flow purging and sampling protocol 
VOCS = Volatile Organic Compounds 
SVOCS =Semi-Volatile Organic Compounds 
VGES = Vermont Ground Water Enforcement Standard 
PAL = Preventive Action Level 
NS =Not Sampled 
NA = Not Analyzed 
ND = None Detected above detection limits 
FT BTOC = Feet below top of casing 
Underlined values exceed one or more Ground Water Quality St.mdard 

-

I-­

MW-IOlU MW-I01UMW-I01U MW-I0lU MW-I0lU 

9/26/2006 6/27/2007 6/25/2008 6/25/20089/26/2006 
(Unfiltered) (Unfiltered) (Filtered)(Unfiltered) (Filtered) 

15.65 15.9015.45 

------1--------- ­
6.69NA -- 7.10 

­

642.0 687.0 535 
18.0165.0 42.3 

1.90 1.81.50 ::-_-­
66.7061.90 71.10 

119144 85 

NA NA NA NAND 

NAND NA NA NA 

ND< 20.0 NO< 20.0 ND< 20.0 ND< 20.0 25.3 
- ­

-

NO< 200 ND< 200 ND< 200 
--

ND< 200 ND< 200 

NO< 10.0 ND< 10.0 ND< 10.0 ND< 10.0 ND< 10.0 
ND< 5.0 ND< 5.0 NO< 5.0 ND< 5.0 12.3 

10.800 18.1 60.7~ ~ 
ND< 20 NO< 20 ND< 20ND< 20 51.2 

NO< 5.00 ND< 5.0 ND< 5.00 ND< 5.00 
---

ND< 5.0 

Applied GeoSolutions, LLC 



TABLE 30. SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
(MW-I03U)
 

Dean Road Landfill
 

Pownal Tannery 

Sample 10: 

,v' ''''', ,,,.."vu, 

MW-I03U MW-I03U MW-I03U MW-I03U 

Sample Collection Date: 9/21/2005 9/26/2006 6/27/2007 6/25/2008 

Parameter 
Analytical 

Method 

Ground Water Quality Standards 

Primary Secondary 

(Unfiltered) (Unfiltered) (Unfiltered) (Unfiltered) 

VGES PAL VGES PAL 

Initial Depth-to-Water Reading (Ff BTOC) Field - 22.70 20.62 20.48 20.56 

Final Field Parameters 
- ­ --- ­ -,- ­ --- ­ ---- ­ ------ ­ ------, 

pH (su) Field - - - - 9.35 NA 6.97 7.84 
Specific Conductance (uS/em) Field - - - - 291.0 269.0 255.0 288 

Turbidity (NTU) 
- - --- ­ -

Field -
-

- - - 6.3 10.0 
-

4.4 10.0 

Dissolved OxygenLmg/L) 
Temperature ("F) 

Field 

Field 
-
-

-
-

-
-

-
-

8.40 

59.19 
7.90 
54.90 

8.40 
55.80 

-
5.9 

--66~80---

Oxidation-Reduction Potential (mv) Field - - - - -19 159 91 122 

VOCs 
(None Detected) SW8260B Not Applicable NO ND NA NA 

SVOCS I I I 
(None Detected) SW8270C Not Applicable NO ND NA NA 

Metals (Target Ust) 
Antimony 

---- ­ -- ­ --

SW60IOB 6.0 3.0 -
-- ­

-'ND<-20.0 ND< 20.0 
----

ND< 20.0 ND< 20.0 
Barium 

-- -----
SW60IOB 2,000.0 
-­ -----C'--­

1,000.0 - - ND<2oo ND< 200 ND< 200 ND<200 
--------

Chromium SW60IOB 100.0 SO.O -­ -- ND< 10.0 ND< 10.0 ND< 10.0 ND< 10.0 
--- ­ - ­ ----- ­ - ­ ------- ­ - -_. - ­ ----- ­ - ----- ­ -

Lead SW60IOB 15.0 1.5 _. -- NO< 12.0 ND< 12.0 ND< 5.0 ND< 5.0 
Manganese SW6010B 840 420 50 25 32.5 19.4 ND< 15.0 17.1 

Zinc SW60IOB -­ -­ 5,000 2,500 ND< 20.0 ND< 20.0 ND< 20.0 ND< 20.0 
Arsenk 

---­ - - ---

SW7060A 10.0 1.0 _. -­
-- ­

ND<'5.00 ND< 5.00 ND< 5.00 ND< 5.00 

Notes: 
All results reported in micrograms per liter, unless otherwise noted. 
Only detected analytes reported. 
Field parameters analyzed using an (nsitu Troll 9000 mulh-parameter meter with a flow-through cell. 
Ground water samples collected using USEPA Region I low flow purging and sampling protocol. 
VOCs = Volatile Organic Compounds 
SVOCs = Semi-Volatile Organic Compounds 
vcrs "" Vermont Ground Water Enforcement Standard 

PAL = Preventive Action Level 
NS =Not Sampled 
NA =Not Analyzed 
ND = None Detected above detection limits 
FT BTOC ~ Feet below top of casing 
Underlined values exceed one or more Ground Water Quality Standard 

Applied GeoSolutions, LLC 



TABLE 31. SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
(MW-103R)
 

Dean Road Landfill
 

Pownal Tannery
 
v ...a., ·c....v" 

Sample 10: MW-I03R MW-I03R MW-I03R MW-I03R MW-I03R MW-I03R 

Sample Collection Date: 9/21/2005 9/21/2005 9/27/2006 9/27/2006 6/27/2007 6/26/2008 

Parameter 
Analytical 

Method 

Ground Water Quality Standards 

Primary Secondary 

(Unfiltered) (Filtered) (Unfiltered) (Filtered) (Unfiltered) (Unfiltered) 

VGES PAL VGES PAL 

Initial Depth-tn-Water Reading (IT BTOC) Field - - - - 4400 -­ 4329 _. 4329 43.18 

Final Field Parameters 
I--c-c--. -------- ­ - ­ _.. ------ ­ ----- ­ - -- ­

pH (su) Field - - - - 989 NA 7.96 -­ 7.31 8.10 

Specific Conductance (uS/em) Field - - - - 168.0 NA 158.0 -­ 192.0 172 

Turbidity (NTU) Field - - -
-

-
- -

111.0 NA 
----- ­ - -

342.0 .­ 22.3 102 

Dissolved Oxygen (mg/L) 
Temperature CFI 

----------
Field 

Field 
-

--- ­ -

-
-
---­

-
-
-

-
-

1.60 

51.70 

NA 
----- ­ _. 

NA 

1.00 

SO.20 

-­
.. 

0.20 

60.70 

2.0 

50AO 

Oxidation-Reduction Potential (mv) Field - - - - -132 NA -{l7 -­ -169 -171 

VOCs 
(None Detected) SW8260B Not Applicable NO NA NO NA NA NA 

SVOCs I I I 
(None Detected) SW8270C Not Applicable NO NA ND NA NA NA 

Metals (l'arget List) 
- ------- ­ -- ­ -

Antimony SW60lOB 6.0 3.0 - - ND< 20.0 NO< 20.0 ND< 20.0 ND< 20.0 ND< 20.0 NO< 20.0 
Barium 
--------- -----

SW60lOB 
-

2,000.0 1,000.0 - - NO< 200 NO< 200 ND< 200 ND< 200 ND<200 _. ND<200 

Chromium SW60lOB 100.0 SOD -­ - NO< 10.0 NO< 10.0 ND< 10.0 ND< 10.0 ND< 10.0 NO< 10.0 
--- ­ ------ ­ .­ - -

Lead SW6010B 15.0 1.5 -­ - NO< 12.0 NO< 12.0 ND< 12.0 ND< 12.0 ND< 5.0 ND< 5.0 
Manganese SW60lOB 840 420 50 25 246 177 265 167 225 221 

Zinc SW601 DB - .­ 5,000 2,500 21.4 NO< 20.0 26.2 ND< 20.0 ND< 20.0 NO< 20.0 
---- ­ -----­ -

Arsenic SW7060A 10.0 1.0 -­ - 5.04 ND< 5.0 8.89 7.8 9.71 8.46 

------_. 

- ­

- ­

-

Notes:
 
All results reported in micrograms per liter, unless otherwise noted.
 
Only detected analytes reported. 
Field parameters analyzed using an Insitu Troll 9000 multi-parameter meter with a flow-through cell. 
Ground water samples collected using USEPA Region I low flow purging and sampling protocol. 
VOCS = Volatile Organic Compounds
 
SVOCs ~ Semi-Volatile Organic Compounds
 
VGfS '= Vermont Ground Water Enforcement Standard 
PAL =Preventive Action Level
 
NS ~ Not Sampled
 
NA = Not Analyzed
 
ND '= None Detected above detechon limits
 
FT BTOC = Feet below top of casing
 
Underlined values exceed one or more Ground Water Quality Standard 

Applied GeoSolutions, LLC 



TABLE 32. SUMMARY OF GROUND WATER ANALYTICAL RESULTS
 
(MW-B-8)
 

Dean Road Landfill
 

Pownal Tannery 

Sample 10: MW-B-8 MW-B-8 MW-B-8 MW-B-8 MW-B-8 

Sample Collection Date: 9/'22/2005 9/27/2006 6/27/2007 6/26/2008 6/26/2008 

Parameter 
Analytical 

Method 

Ground Water Quality Standards 

Primary Secondary 

VGES PAL VGES PAL 

(Unfiltered) (Unfiltered) (Unfiltered) (Unfiltered) (Filtered) 

Initial Depth-to-Water Reading (FT BTOC) Field 11.37 11.06 10.44 10.84 

pH (su) 

Final Field Parameters 
--------

Field 
-- f------­ ---- ­

7.76 7.09 
--- ­

769 
-

7.55 

Specific Conductance (uS/em) Field 314.0 318.0 314.0 257 

Turbidity ~) Field 
--- ­ ---- ­

9.9 9.0 
--- ­

0.3 97.3 

Dissolved Oxygen (mg/l) 
Temperature('FI =-~--------

Field 
----. 

Field 
---- ­ ----- ­ ----- ­

5.30 

57.90 
--f ­

3.80 
------- ­

57.90 

3.20 

54.20 

4.9 

51.80 
--

Oxidation-Reduction Potential (mv) Field 40 75 71 56 

VOCs 
(None Detected) 5W8260B Not Applicable NO ND NA NA NA 

SVOCs 
(None Detected) 5W827OC Not Applicable ND ND NA NA NA 

Met~ls rrargetlistl 
Antimony 

-- ­ -

5W601OB 
--f-------c--c--. ­

6.0 3.0 
--f--

ND< 20.0 ND< 20.0 ND< 20.0 . ­ -- ND< 20.6-- ND< 20.0 

Barium 

Chromium 

5W60lOB 

5W601OB 

2,000.0 1,000.0 

1000 50.0 
-- ­ - -- ­

ND<2oo 
-1-----

ND< 10.0 
-­ --

ND< 200 

ND< 10.0 

ND< 200 

ND< 10.0 

ND< 200 

ND< 10.0 

ND< 200 

ND< 10.0 

Lead 5W601OB 15.0 1.5 ND< 12.0 ND< 12.0 ND< 5.0 ND< 5.0 ND< 5.0 

Manganese 5W6010B 840 420 50 25 ND< 15.0 

Zinc 

Arsenic 
5W601OB 
5W7060A­ 10.0 -

5,000 
- ­

2,500 ND< 20.0 
ND<-5-:00--

ND< 20.0 
ND<5.00 

ND< 20.0 
-Ni)< 5.00 

33.7 
ND< 5.06-

ND< 20.0 
- ­ ---ND< 5.00 

Notes: 
All results reported in micrograms peT liter, unless otherwise noted 
Only detected analytes reported. 
Field parameters analyzed using an [nsitu Troll 9000 multi-parameter meter with a flow-through cell. 
Ground waler samples collected using U5EPA Region I low flow purging and sampling protocol. 
VOCs = Volatile Organic Compounds 
5YOCs ~ Semi-Volatile Organic Compounds 
VGF5 = Vermont Ground Water Enforcement Standard 
PAL = Preventive Action Level 
NS =Not Sampled 
NA ~ Not Analyzed 
ND = None Detected above detection limits 
FT BTOC = Feel below top of casing 
Underlined values exceed one or more Ground Water Quality Standard 

Applied GeoSolutions, LLC 
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TABLE 33. SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
(MW-B-7) 

Dean Road Landfill 

Pownal Tannery 
I-U' m", n"IIlIUI 

MW-B-7 MW-B-7MW-B-7MW-B-7Sample 10: 

6/27/2007 6/26/2008 

Ground Waler Quality Standards 

9/22/2005 9/27/2006Sample Collection Date: 
(Unfiltered)(Unfiltered) (Unfiltered) (Unfiltered)

Analytical 
Primary SecondaryParameter 

Method 
VGES VGES PALPAL 

5.51590 5.62 5.72Initial Deplh-lo-Water Reading (IT BTOC) - - -Field -
Finoill Field Parameters 
I----c---- ------ _.- 1------_.­ --- e--. 

Field - - 7.92 
-

6.80 7.44 
- -- ­

726- -~(su) 
357.0 3200 311390.0Specific Conductance (uS/em) Field - -- -

9.110.0 1.8 1.7Field --~b.idity (r-J!UL____ -----1-----­
- 2.2Dissolved Oxygen (mg/L) Field 

--
-
- - ---=-- 0.70 

- -

0.90 8.30
- - - ­

_._­ --- --_.._---

Temperature (OF) 57.9059.00 62.40Field -
- ---

63.90 
- ­

-- -
925 119 80Oxidation-Reduction Potential (mv) - - - -Field 

VOCs 
(None Detected) NAND ND NASW8260B Not Applicable 

SVOCs I I I 
NAND ND NA(NO;;e Detected) SW8270C Not Applicable 

~laI. (Targel Listl 
Antimony" - ------.- ND< 20.0 ND< 20.0ND< 20.0 ND< 20.0 SW6010B 6.0 30 -

ND< 200 ND< 200 ND< 2002,000.0 ND< 200 Barium SW60IOB 1.000.0 - -
ND< 10.0 ND< 10.0ND< 10.0 ND< 10.0 50.0_ SW601(JB_ 1000 

­

~~i~m_ ---_. ­ 1----- -----

ND< 5.0ND< 12.0 ND< 5.0 - ND< 12.0Lead SW60lOB 15.0 1.5 
317 358 455SW60IOB 840 420 50 25~~ganese ~ 

Zin(" ND< 20.0- 2,500 ND< 20.0 ND< 20.0 90.8SW6010B ~000_:.... ---- --------­
-- ND< 5.00 1---- ND< 5.00--I--ND< 5.00 --SW7060~ 10.0 f[J"" ND< 5.00 

--

Arsenic 

Notes: 
All results reported in micrograms per liter, unless otherwise noted. 
Only detected analytes reported. 
Field parameters analyzed using an Insitu Troll 9000 multi-parameter meter with a flow-through cell. 

Ground water samples collected using USEPA Region I low flow purging and sampling protocol. 
VOCs ~ Volatile Organic Compounds 
SVOCs ~ Semi-Volatile Organic Compounds 
VGES = Vermont Ground Water Enforcement Standard 
PAL ~ Preventive Action Level
 
NS ~ Not Sampled
 
NA ~ Not Analyzed
 
NO = None Detected above detection limits 
FT IlTOC ~ Feet below top of casing 
Underlined values exceed one or more Ground Water Quality Standard 

Applied GeoSolutions, LLC 
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TABLE 34. SUMMARY OF GROUND WATER ANALYTICAL RESULTS
 
(MW-I02U)
 

Dean Road Landfill
 

Pownal Tannery 
• v .un., '~ ....v., 

MW-102U 

9/22/2005 
Ground Water Quality Standards (Unfiltered) 

Primary Secondary 

VGES VGES PALPAL 

26.20 

793- - - -
370.0- - --
13.1- - -
4.90- - - -

- - - - 67.40 

- - - - -40 

Not Applicable ND 

I 
Not Applicable ND 

- ­

6.0 
I­

3.0 - -­
-

ND< 20.0 
-

2,000.0 1,000.0 - - ND< 200 
----- ­ -- ­

100.0 50.0 -­ -- ND< 10.0 
- ---- ­ f- ­ - ­ -- ­ --- ­ -- ­ - -

15.0 1.5 _. -- ND< 12.0 

840 420 50 25 17.4 

- -­ 5,000 2,500 ND< 20.0 
.--- ­ ---- ­

10.0 1.0 -­ -- ND< 5.00 

MW-102U 

9/22/2005 
(Filtered) 

MW-102U 

9/27/2006 

(Unfiltered) 

MW-102U 

6/27/2007 
(Unfiltered) 

26.08 

7.66 

215.0 

47.0 
- ­ -- ­

660 
- ­ -- - ­

61.70 

107 

NA 

NA 

-­ 26.12 

NA 4.19 

NA 272.0 

-

NA 
-l\TX--
NA 

9.0 

4.90 
- -

63.10 

NA 63 

NA ND 

NA ND 

- ­ ---

ND< 20.0 
ND< 200 
ND< 10.() --- ­

-

ND< 5.0 

248 

33.3 
- - ----

ND< 5.00 

ND< 20.0 ND< 20.0 
ND<2oo 

ND< 10.0 

ND< 12.0 

ND<2oo 
---

ND< 10.0 

ND< 12.0 

ND< 15.0 ND< 15.0 

ND< 20.0 

ND< 5.0 
ND< 20.0 

- --

ND< 5.00 

Analytical
 
Method
 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SW8260B 

SW8270C 

SW6010B 
SW6010B 

SW6010B 

SW6010B 
SW6010B 

SW6010B 

SW7060A 

MW-102U 

(Filtered) 

-

-
-
- -
-

NA 

NA 

ND< 20.0 
ND< 200 

ND< 10.0 

ND< 5.0 
ND< 15.0 

ND< 20.0 

ND< 5.00 

MW-102U 

6/26/2008 

(Unfiltered) 

26.05 

NA 

NA 

NA 

NA 

NA 

NA 

NA
 

NA
 

ND< 20.0
 
ND<200
 

11.2 

ND< 5.0 

782 

120 
6.10 

SamplelD: 

Sample Collection Date: 

Parameter 

Initial Depth-to-Water Reading (fT BTOq
 

Final Field Parameters
 

pH (su)
 

Specific Conductance (uS/em)
 

Turbidity (NTU)
 

Dissolved Oxygen (mg/L)
 
Temperature (OF)
 

Oxidation-Reduction Potential (mv)
 

VOCs
 

(None Detected)
 

SVOCs
 
(None Detected)
 

Metals (farget List)
 
Antimony
 
Barium 

Chromium 

Lead
 
Manganese
 

Zinc
 

Arsenic
 

Notes: 
All results reported in micrograms per liter, unless otherwise noted. 
Only detected analytes reported. 
Field parameters analyzed using an Insitu Troll 9000 multi-parameter meter with a flow-through cell. 
Ground water samples collected using USEPA Region Ilow flow purging and sampling protocol. 
VOG ~ Volatile Organic Compounds 
SVOCS ~ Semi-Volatile Organic Compounds 
VGES = Vermont Ground Water Enforcement Standard 
PAL:= Preventive Action Level
 
NS = Not Sampled
 
NA ~ Not Analyzed
 
NO = None Detected above detection limits
 
FT BTOC ~ Feet below top of casing
 
Underlined values exceed one or mor€' Ground Water Quality Standard
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TABLE 35. SUMMARY OF GROUND WATER ANALYTICAL RESULTS
 
(MW-B-IO)
 

Dean Road Landfill
 

Pownal Tannery
 
Pownal Vermont
 

MW-B-IOMW-B-IO MW-B-IO MW-8-IOSamplelD: MW-8-IO MW-8-IO MW-B-IO 

Sample Collection Date: 9/22/2005 6/27/2007 6/26/2008 6/26/20089/22/2005 9/27/2006 9/27/2006 
(Filtered)(Unfiltered) (Filtered) (Filtered) (Unfiltered) (Unfiltered)Ground Water Quality Standards (Unfiltered)

Analytical
Parameter Primary Secondary

Method 
VGES PAL VGES PAL 

Initial Oeplh-lo-Waler Reading (FT BTOC) 23.17 22.82 22.8122.80Field 
Final Field Parameteors 

C- --+----+---- -j--------ON·o-A'----
NA NA NA 

Specific Conductance (uS/em) Field NA NA NA NA 

Turbidity (NTU) NA NA NA 

Dissolved Oxygen (mg/L) 

Field NA 
NA NA NA NAFielei _ 

---f-----
NA NA NA NA~l1Jre::<°F) .~__:_-.-_;_,-;__---+---'F-'-ie:..:l:cd--+---

NA 
----

Oxidation-Reduction Potential (mv) Field NA NA 

VOC. 
(None Detected) 

NA 

NANot Applicable NO NA NO NA NA5W8260B NA 
SVOC. I 
(None Detected) NA5W827OC Not A 'pticable NO NA NO NA NA NA 

~t.I~(T~"I.!:isl)_ ._--- ­ c---
NO< 20.0 ND< 20.0 ND< 20.0 ND< 400 NO< 20.0 Antimony NO< 20.0 5W60IOB 6.0 3.0 f­ 28.5 

NO< 200 

Chromium 

Barium 2,000.0 1,000.0 NO< 200 NO< 200 NO< 200 306 ND< 4.000 5W60IOB 243 

75.2 ND< 200 NO< 10.0 

Lead 
NO< 10.0 27.3 NO< 10.0 5W60IOB 100.0 50.0 32.9 
NO< 12.0 37.7 ND< 20 696 NO< 5.0 

SW60IOB 

15.0 1.5 55.6 NO< 12.0 5W601OB 
NO< 15.0 

5W60IOB 

NO< 15.0 840 420 50 25 360 ~ ru!!!!!U!!!! 
5,000 2,500 NO< 20.0 196 481 2,430 NO< 20.0 276 NO< 20.0 

- --;,,--:cc::---+---o=< 5.0 NO< 5.00 Arsenic NO< 5.00 7.62 29.3 ND< 5.00 SW7060A 10.0 1.0 13.8 NO

Notes: 
All results reported in micrograms per liler, unless otherwise noted. 
Only detected analytes reported. 
VOCS = Volatile Organic Compounds 
SVOCS =Semi-Volatile Organic Compounds 
VGES =Vennont Ground Water Enforcement Standard 
PAL = Preventive Action Level 
1'<5 = Not Sampled 
NA = Not Analyzed 
NO = None Detected above detection limits 
Ff BTOC =Feet below top of casing 
Underlined values exceed one or more Ground Water Quality Standard 

Applied GeoSolutions, LLC 



TABLE 36. SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
(Leachate)
 

Dean Road Landfill
 

Pownal Tannery
 
• v "0', ~ ....v .. , 

SamplelD: Leachate Leachate Leachate Leachate 

Sample Collection Date: 9/22/2005 9/28/2006 6/27/2007 6/25/2008 

Analytical 
Ground Water Quality Standards (Unfiltered) (Unfiltered) (Unfiltered) (Unfiltered) 

Parameter 
Method 

Primary Secondary 

VGES PAL VGES PAL 

Initial Depth-to-Water Reading (Ff BTOq Field - -­ -- NA --

Final Field Parameters 
- -- ­ - ­ ------ ­ - ­ c-----­ ---- ­ - ­ ---------- ­ - ­ ----I - ­ ---- ­

pH (su) Field - - - NA NA NA NA 

Specific Conductance (uS/em) Field - - - - NA NA NA NA 

Turbidity (NTU) Field - - - - NA NA NA NA 
---- ­ ----­ 1------- ­ - ­ -------- ­ - - ­

~olved O"Yj\I,rl(m~L~L____ Field - - - NA NA NA NA 
--Field-­ - ­ --- ­ - ----

Temperature (OF) - - - - NA NA NA NA 

Oxidation-Reduction Potential (mv) Field - - - - NA NA NA NA 

VOCs 
(None Detected) SW8260B Not Applicable NO NO NO NO 

SVOC. I I I 
(None Detected) SW8270C Not Applicable NO NO NO NO 

Metals (Target_LisIL____ 
C-----SW6010B 

--- ­ --- ­ ---- ­ ---- ­ -

~2(J.(JAntimony 6.0 3.0 -­ -- NO< 20.0 ND< 20.0 ND< 20.0 

Barium SW60lOB 2,000.0 1,000.0 - - NO< 200 240 NO< 200 NO<2oo 
---- ­ - - ­ --- ­ - - - ­ ------- ­ - ­ - ­ ------

Chromium SW6010B 100.0 50.0 -­ -- ND< 10.0 NO< 10.0 ND< 10.0 ND< 10.0 
--- ­ - - - ­ - ­ - ­ - ------- ­ - ­ - ----

Lead SW6010B 15.0 15 - -­ 147 57.6 60 23 

Manganese SW6010B 840 420 50 25 362 1M!! 634 327 

Zinc SW6010B -­ _. 5,000 2,500 12.100 2.lZQ 16.700 1,320 
- ­

1-­ - SW7060A 1­ - ---- ­ 1- ­ -
ND<5:"OO NO< 5.00 --Nb< 5.00 

--­

1\10<5.00Arsenic 10.0 1.0 -­ --

Noles: 
All results reported in micrograms per liter, unless otherwise noted. 
Only detected analytes reported. 
VOCs = Volatile Organic Compounds 

SVOCs = Semi-Volatile Organic Compounds 
VGFS == Vermont Ground Water Enforcement Standard 
PAl = Preventive Action Level 
NS ~ Not Sampled 
NA ~ Not Analyzed 
NO = None Detected above detection limits 
FT BTOC ~ Feet below top of casing 
Underlined values exceed one or more Ground Water Quality Standard 

Applied GeoSolutions, LLC 
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TABLE 7. SUMMARY OF SEDIMENT
 
ANALYTICAL RESULTS
 

Pownal Tannery
 
Pownal, Vennont
 

Sediment Qu.dity Guidelines l
-' (SQGs)

An.IlytiCil.l 
Unit!lAn<1llyte 

Method 
SELNEL LEL 

VOCs 

cis-I,2-DichlorOt"lhene "ND< 42 NO< 33SW8260 ,g/Kg NO< 47 .7NO< 41 

svoc" 
ND< 340Fluoranthene SW8270C pg/Kg _ 750 U120,OOO 370ND<330 S2Il 440 

.c-j(J--c--­~-- NO< 330 -­

Benzo(b) fI uoran lhene 

ND<-3~ 
-

400ND< 340490 850,000SW8270C ,g/Kg 
SW8270C ,g/K8 ND< 340 ND<330 NO< 420 NO< 330 ND< 330 

~lX'hlorinePesticides 

Dieldrin 19,000SW8081 A ND< 22 NO< 220.6 22 NO< 27 NO< 2.2'8/1<8_­ =-­
6,OOOl~)7'"SWS(l81A ,g/K8 2.8 ND< 224,4'DDT 2.6 5_9 NO< 2.2 

Polychlorin.J.led Biphenyls 

(None Detected) (Not Apphcable) NO NO 

Totol1 Or~nic Cubon 

UOj"d Kahn mg/Kg 

680 '8/ Kg NO NO ND 

10,000 100,000 3,200 1,900 

Dioxins 

Total 2.3.7,B-TCDD Equivalence­

3.soo 8,900 2,500 

021 lAB 0.21 JAB)0.14 IAB1 0.45 I 0.22 JAB 8290 ng/Kg 

Mel.1ls (Fuji List) 

Aluminum 5W60] 06 m~/~~ ~_ _ __-___ 7..3fO 7,14~_ 8.COO 4..890 4,030 
Barium ---------­ --5W6I:'I108 mgjKg - ND<:i{;2- ND< 25.8 50.6 ND< 26.8 --No.;: 25.5 -­

S[).J7 SI>-36 SI>-30SO-34 50-315ampJI'JD: 

5.lmple CoUedion D;lfe: 9/23/2'"05 9/23/2IJ1J5 9/23/2IJ1J5 9/23/20CJ5 9/23/2005 

Calcium SW6(f]OB __111MKfl__ 4,950 4,950 8.840 4,650 4,521l 
SWb010B mg/Kg 26 110 13.6 13.2 27.1 103 18.8Chromium 

SW6010B mgJKg 7.99 7.30 827 NO< 6.70 ND< 6.38 

Copper 

Cobalt 

SW6010B mg/Kg 16 110 13.1 10.1 18.5 8.91 8.97 

Iron SWb010B mgJKg 20,OJ(J 40,OCMJ 20600 ~ ~ 141JOO 13,000 

Lead SW6010B mgJKg 31 250 14.5 12.0 22.1 11.1 15A 
-SW-61:nOB mg/Kg 5,860 6,0'70 -1-- --- 7,680 4,84.0 3,340 

SW6Q10B mg/K~ 

Magnesium 

460 1,100 282 305 ~ 181 2fl4 

SW6010B- mg/Kg 16 75 15.5 15.4 15.3 11.2 955 

PotassIUm 

Selenium 

VanadIUm 

ZinC 

S\\74nA mgJKg ND< 00666 0.0824 NO< O.081R NO< 0.0669 NO< 0062hMercury 

Notes: 

Only detected anah·tes reported (.) Guidelines for the Protection and ManagemPnt of Aquahc Sediment Quality In Ontario (1993) 

VOC<; = Vola hie Orgamc Compound.. l1'J Guidehne is for DDT (Iolal) 

SVOCs = St''TllI·Volatllc OrganK Compounds NEL = No Effects Level 

NA'" Not Anah'zed LEL = Lowest Effect.. Level 

ND = Indicates compound was anal)'ud fl'lr, but not detected at or above the Tt"portin h limit. SEL = Severe Effects Level 

, = ConcenlTation detected is below the calibration ran.";e Underhned \'alues exct"ed either the NEL. LEL, or SEL of the SQG. 

A '" Detection limit based on signal-to-noise measurement 
B = Less than 10 times higher than method blank level 
I'" Interfert'Tlce 
"'Quahners are a<;sooated WIth the nah\·c isomers used to calctJlate the Total 2,3,7,8-TCDD EqUl\·alence concentrahons On", or more nati\'e Isomer may be qualified, With one or more qualifier See laboratory report for details. 

Apphed Geo..SolutlOflS, LLC TABLE 7 



--

-- --

TABLE 8. SUMMARY OF QA/OC RESULTS 

Sediment Silmpling
 

Pown,l Tannl'ry,
 
North Pownal, Vermont
 

Dup
SO-J1S.lIIplr 10: E'ISD-Jl) 

SoImplr Collrctlon O~tr: 9/23/2005 9/23/2005 C1f2V2005Yf2Jl2lXl" 

An~lytlfill 
Unill 

MrtlHKl 

vac" 
fl.-l,2-Dichloroethene SW~260 ND< 41 ND< 40 ND ND< 25 

SVOCI 

SWFl270C ppb ... ND NA~r~nthene ". 
C;;W827OC -ppb .00 ,,. ND NAI)""'

Bel17o(b)fluor.mthene SWH270C pph ND< .130 400 ND NA 

OrSoInO("hlorinr Prstiddr~ 

Di.. ldnn SWl'lQ.l\lA OPb ND< 22 ND< 24 ND NA 
4,4'D01 SWMFlIA pph ND< 22 ,.. ND NA 

f-----,;pb- NO--e-
-~ND NA"'" 

-- -NA NA-
Dlolliol 

-l~ln\'d Kolhn ppm 2.500 NA 

--~ 

Total 2~\7,,Il·TCDD Equl\'ollmcl'" 829() pp' 0.22 lAB 0..0 J 30M JB NA 
Mrt~h (Fulllill) 

AJumlllum <;W6010B ppm 4,890 ',130 NO NA
 
Barium
 SWNJ1UB f----~f--------_!'l_1?<26.K ND<29.7 ND NA 
CollCium SWfiOl0B ppm 40.6.50 --5,82(J ND NA 

lhromium SW6U10B ppm 10.3 12.9 ND NA 

Cobollt SW6U10B ppm _~2~_ ?'''__ +-___ NO NA 
Copper 

Iron :::~: -~:S- i4o~:OO -~~ : f----- ~: 
U>i1l1 5Wt:lll0B ppm 11.1 21.B NO NA 

Molgnl"iIUm SW6U10B ppm 40,840 __ 6420 NO NA 

~~"::~''';----~---+~:::-::;;;,;;;:;;-:--+-----';'''::"----+--~::";.~--+---;;':;:,.:-. __ __·--o~~~:--_-_+---;~cc::------j--jf- ­

I'ntih<;Jum SWnmOB ppm "79 673 ND NA 
SelenIum 5W601-0-8-- ----pp---;--- NO< ltd 19_"i NO - --NA-
Vanadium SW60tOB ppm NO< 670 9.fo.'i NO NA 

Notel5 ppb ~ parts per billion 
Only dNected olnalvte~ reportl'd rpm ~ parts per mllliun 
VC'IC!> - Vulatil .. Organic Compollnd~ ppl '" piHt!; per trillion 
C;VOC~ = c.c-ml-\"lipille Orgamc Compound!> 

NA -- Nltl ..o\naJvzed 
ND -­ lnl.hcate,,·compound wa~ olnaly1eu for. bUf not detected at or aoovl' the reporting IJmlt 
I'" ("cncl'nfTanon dett'Ctro is below the cil,hbrahon range 
A = Dl'tl'Ctlon limn N1!1t'd on si,ll;llill.to-noise ml'a15ureml'nl 
B -­ !........ ~ tholn 10 tlme'i higher than method blilnk lev..1 
1 = Intl'rterence 

'QuaJltll'r~ an' ol.'i~OClall'rl with the natIve i<;(}ml'r~ Wlf-"d fa [dkula!l' the Tutal2,3,7,/I-TCDO EquJvalencE' "Jncrntroltl011-~ Onl' or more n.atiVto l.o;omer mav bto 
'1uolllfll'd, wIth one or more guallfier <;"to laboratory report fllr delall. 
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TABLE 8. SUMMARY OF QA/QC RESULTS
 

Sediment Sampling
 

Pownal Tannery,
 
North Pownal, Vermont
 

ppb = parts per billion 
ppm = parts per million 
ppt = parts per trillion 

Sample 10: 50-31 Oup 
EB TB(50-31) 

Sample Collection Date: 9/23/2005 9/23/2005 9/23/2005 9/23/2005 

Analyte 
Analytical 

Units
Method 

VOCs 
Toluene SW8260 ppb 410 420 NO NO< 25 

SVOCs 
4-Methylphenol SW8270C ppb 710 2,500 NO NA 
Phenanthrene SW8270C ppb NO< 600 850 NO NA 
Fluoranthene SW8270C ppb 900 1,900 NO NA 
Pyrene SW8270C ppb 860 1,800 NO NA 
Benz(a)anthracene SW8270C ppb NO< 600 1,000 NO NA 
Chrysene SW8270C ppb NO< 600 1,000 NO NA 
Benzo(a)pyrene SW8270C ppb NO< 600 940 NO NA 
Benzo(l:»fluoranthene SW8270C ppb NO< 600 750 NO NA 
Benzo(l<)fluoranthene SW8270C ppb NO< 600 770 NO NA 

Organochlorine Pesticides 
- - -- ­ - ­ ------ ­ -i----"-~-- ~-- ------ ­ - --- ­ - - ---- ­ -~ 

.. ~ ~. 

gamma-Chlordane SW8081A ppb 10 NO< 9.9 NO NA 

Polychlorinated Biphenyls 

PentachlorobiphenyI 680 ppb 26 NO< 12 NO NA 
Tetrachlorobiphenyl 680 ppb 21 ND< 12 NO NA 

Total Organic Carbon 

Lloyd Kahn ppm 26,000 NA NA NA 

Dioxinli 

Total 2,3,7,8-TCOO Equivalence· 8290 ppt 2.9 JAI 2.60 JA O~OO NA 

Metals (Full List) 

Aluminum SW6010B ppm 14,200 12,000 NO NA 
Antimony SW6010B ppm 15.2 13.3 NO NA 

Arsenic SW6010B ppm NO< 5.85 NO< 5.89 NO NA 

Barium SW6010B ppm 78.6 74.9 NO NA 

Calciunl SW6010B ppm 14,300 14,200 NO NA 

Chromium SW6010B ppm 29.6 30.7 NO NA 

Cobalt SW6010B ppm NO< 14.6 NO< 14.7 NO NA 

Copper SW6010B ppm 32.4 35.3 NO NA 

Iron SW6010B ppm 28,000 26,100 NO NA 

Lead SW6010B ppm 40.5 37.9 NO NA 

Magnesium SW6010B __.PPm 9,890 8,960 NO NA 
-------- ­ - -- ­ -~------ - - - -

Manganese SW6010B ppm 1,010 988 0.0183 NA 

Nickel SW6010B ppm 22.1 20.3 NO NA 

Potassium SW6010B ppm 1,770 1,480 NO NA 

Selenium SW6010B ppm NO< 5.8 NO< 5.9 NO NA 

Vanadium SW6010B ppm 19.2 16.90 NO NA 

Zinc SW6010B ppm 138 126.0 0.0245 NA 

Mercury SW7471A ppm 0.134 NO< 0.169 NO NA 

Notes:
 
Only detected analytes reported.
 
VOCs = Volatile Organic Compounds
 
SVOCs =Semi-Volatile Organic Compounds
 
NA = Not Analyzed
 
NO = Indicates compound was analyzed for, but not detected at or above the reporting limit.
 
J = Concentration detected is below the calibration range
 
A = Detection limit based on signal-to-noise measurement
 
B= Less than 10 times higher than method blank level
 
I = Interference
 
·Qualifiers are associated with the native isomers used to calculate the TotaI2,3,7,8-TCOO Equivalence concentrations. One or more native isomer may be 
qualified, with one or more qualifier. See laboratory report for details. 
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TABLE 7. SUMMARY OF SEDIMENT
 
ANALYTICAL RESULTS
 

Pownal Tanner)'
 
PO....'T1al, Vermont
 

5.lmplrID: 50-37 So-36 5D-31SO-" so-'" 

Silmpll! Coll«tion Dilll!: q/28(X~9/28/20CJ6 9/2fl/200l 9/28/200I:I 9/28/:!IXl6 

Stodimrnl Quillity GuidrlinrS1al (5Q~)
Anillyti...i11 

Anillytr Units
Mrlhod 

NEL LEL SEL 

VD<:.
 

oluenr
 5\\'8260 ND< 65 ND< 50 .10 ND< «IJg/ Kg NO< ]9 

SVex:. 

Mf"lhylpht"no] - SWB270C I!g/Kg NO< 4]0 NO< 370 NO< 38() 710 ND< ::\10 

C:;WR27OC 560 950,COJ ND< ::180 ND< 600 ND< ,110ZOO 'SO ...-1Jg/~_f----- ---750-- ---lim -71-0-- -No< 380-- - ~-31OS\\'B:?7OC lJyKg 1.0Xl,(((I 

&SO NO< 38() Il60 ND<;,',10t>W827OC IJg/Kg 8SO.0c0 1000.""
SWB270C NO< l70 NO< 380 ND< 600 ND<31O 

SW8170C 

IJg/Kg 320 1.480.000 'SO 
IJg/Kg J4(l 460.000 NO< 370 ND< 380 NO< 600 ND<::nO'70 

SW~27OC 1,440,000 NO< 370 NO< 380 ND< 600 ND< 310~IJ~~ f------~ ---...­~&;~:;;then~ ---- ­ N~-380--SW8170C NO< 370 ND< 600 ~310IJg/Kg 

.-1--------- 10--J,OOO i\'D< 6 .. NO< 60 .....'0< 60 ND<50 

Poly...h1oriJUtrd Biphrny1s 

PrntachWrNl1ph~1 ND<97 NO< 13 ND<86- ND<97---- -~--NO<97 -- ­ --No< 97 No<-n- --n-" --I--ND"::~ 

Tobl OI"sank" Carbon 

mg/Kg 10,000 100,00) 11000 

T~ra(hk.ro1;lIpnenyl 

uoo 
Dimlins
 

TotdI2,3,7,B-TCDD EqUlvalenft>°
 ng/Kg 0.79 IAI 0.49 JA! J21A 2.9 JA! 1.0 'AI
 
MIPl.IIs(Fullliitl
 

Alumlflum
 .....mg/Kg ...... '.o", 11.200 6,"lG 

___ 38.' 1.2 no 1'2 ND< 6.18Antlmonv m~f---- ­ 18f-- - 1---------2.89-

Banum 

Al'!oIP'I1lc mg/Kg 33- ---------rID<417 ~ NO< 585 

mg/Kg 
--

NO< 381 NO< 368 78.' ND< 30.9 ".. I------ 9,570-- --------s~-Ca,Jnum 1--3.~mg/Kg - ',lI2O ~ 
ChromIum mg/Kg 110 n ... 37.3 11.6 

.- 1'~ 
C~11 mg/Kg " 10.6 NO< 953 NO<- 921 ~46-1-- NO<7n­

mgjKg 16 110 205 17.1 20.' 324 10.2 
Iron mg/Kg 4O.0c0 18,100~ --- ----~--~~~ c--~ I------~:- --------n~ 2840~ - f­

Magne!ilUm 

~d mg/Kg 29.7 1~ 

mg/Kg 7,680 ",760,­- --- - I-----~~~ ---332 -~---~ ,..--Manganese 5W6Ol0B mg/Kg 1,100 '10 
NId..e1 "'" 5\",'6010B mg/Kg 16 75 "" 13.7 __ ID___ ~--~---~ -

mg/t..:g- NO< :.&>Polasslum 5W601OB -:--I-
1."" 

~Ieruum 5W6010B mg/Kg NO< 42 NO< 38 NO< 37 NO< 58 ND<31
 
V.madJum
 SV','60108 m&JKg 1Z~ 11.0 11." 19,2 ND<7n 

5\\'60]08 mg/Kg 120 .... ".0 86.' 138 ....'''' Mercury S\V?471A mg/Kg 0.112 NO< 00709 NO< 00739 G.UI ND< 0.0596 

-- ­ 680 
I!g/Kg 

Uoyd Kahn 

'290 

Notes 

SWb010B 
S\\lbOlOB 

-5\\'6010B 

5\\l60lOB 

SWbOlOB 

SW6010B 

5W6Ol0B 

5W6Ol0B 

SW6Ol0B 

5Wb01OB 

5\\'601OB 

Or1ly df"lecled analyll'5 reporled. la, GutdeliJlt"S f(lr the Prc>le..:liOl1.md ~Lmagem",1 01 AqUdl.iC SMunml QudJlly in Ontano (1qq::j) 

VCX::S: VolatIle Orgaruc ComJX'unds (to, GUldeolme ~ {(lr DDT (tc>lal) 
SVOCS = SernJ-VoLatlle OTgamc Compounds NfL = No EHl!'I."ts Uo.'rl 
NA : NolA...... ly;rro LFL = UJwesl Effects Uo.'el 
NO = lndlCales compound was anal.vud fOT, t>ut nC't <!l"ie'.:fo!'d at or aOC'l\'e the rt'J'C,rlmg IJrnJl SEL = 5t'vnr EHl!'I."ts t ...wl 
J "" Cnncenlrallon detecll"<! is 1;Ielow Ihr call1;lra!:wn rangco L'nderlml"d vallH'S rU'"ee:lrllher the NEL. LEL, or sa of lhr CjQC, 
A = D!-tecti£m Iinul b.lSoI"d on ~Ignal-l(l-nol!"oe measure11lerll 

B = I...es~!han 10 lImts hJfthrr than m~hod 1;I1.mk IewJ 
1=lnlertl'Tence 

"QuaW'l~ a!'E' assoClalN wllh the nall\"t' I5Ome~ used 10 calculale the Total 2.3,7.8-TCDD Equ,\'alence ..-ooc",lrallon~ One or mo!'E' nahvr i5C1f1l{'T may I;le quahfil"d, wllh Olle' C"I" more qUdhfler. 5eE' lal'ooratory !'E'pclrl ff;\r del,llls 



TABLE 7. SUMMARY OF SEDIMENT
 
ANALYTICAL RESULTS
 

Pownal Tannery
 
Pownal, Vermont
 

Sample 10: SD-37 SD-36 SD-34 SD-31 SD-3O 

Sample Collection Date: 6/20/2007 6/20/2007 6/20/2007 6/20/2007 6/20/2007 

Analytical 
Sediment Quality Guidelines l') (SQGs) 

Analyte 
Method 

Units 

NEl lEl SEl 

Polychlorinated Biphenyls 

(None Detected) 680 Ilgl KIl -­ -­ -- NO ND NO ND ND 
Total Organic Carbo". 

------ ­ - -----------c-~ - - ---- ­ --- ­ -­ - ­ - ­ - -

Uoyd Kahn mg/Kg -­ 10,000 100,000 14,000 1,700 10,200 1,600 2,400 

Metals (Full List) 

Aluminum SW60lOB mg/Kg - - - 11,900 8,610 10,200 7,100 8,650 
Antimony SW6010B mg/Kg -

-----

ND< 8.37 ND< 5.43 
- ­

-------r.rD<7.39-- ------r;r15< 6.66 -9.12---­- -
Arsenic SW60lOB mg/Kg - 6 33 ND< 8.37 NO< 5.43 ND< 7.39 2.18 ND< 6.04 

-­ - ----- ­ -- ­ ---- ­ --~--f-------- ­ - 1-­ - ­ ------- ­ ---- ­ -------- ­ -

Barium SW60lOB mg/Kg - - 71.2 NO< 27.2 SO.8 ND< 33.3 33.3 
Calcium SW60lOB mg/Kg - - - 11,200 2,600 8,300 8,430 8,360 
Chromium SW60lOB mg/Kg - 26 110 61.3 16.3 32.7 12.4 20.6 

- ­ -- ---­ -- ­ - --- ­ - -- -- ­ - ­ - ­ ------- ­ - -

Cobalt SW60lOB mg/Kg - - - 10.9 7.53 ND< 9.24 ND< 8.3 ND< 7.55 

Copper SW60lOB mg/Kg - 16 110 33.0 12.0 19.4 9.87 11.6 
Iron SW6010B mg/Kg - 20,000 40,000 25,500 ll.5!!Q 21,500 17,200 22,700 
lead SW6010B _rng/Kg - 31 250 M 18 30 6.9 11 

- - - -- ­ --- ­ ---- ­ - - -

Magnesium SW6010B mg/Kg -­ - - 9,470 4,990 7,590 7,100 6,120 
Manganese SW6010B mg/Kg - 460 1,100 629 377 406 248 254 

Nickel SW6010B lT1g/~_ -­ 16 75 20,0 14.7 16.4 11.7 20.3 
r~tassium 

-- ­ ---- ­ - ­ - ­ --

SW6010B mg/Kg - - - 1,460 761 1,210 891 722 
------- ­ ---- ­ -'- ­ -- ­ -- ­ - -- ­ - ­ - ---- ­ - ­ - ­ -

Selenium SW6010B mg/Kg - - - ND< 8.4 ND< 5.4 ND< 7.4 ND< 1.7 NO< 6.0 

Vanadium SW6010B mg/Kg - - - 14.3 8.17 11.4 ND< 8.33 10.6 
Zinc SW6010B mg/Kg - 120 820 138 77.0 101 72.5 101 
---- ­ -------- ­ --- ­ ----- ­ - ­ - ­ - ­ --- ------- ­ - ­ - ­ ---- ­ - ­ -------- ­ - ­ ----

Mercury SW7471A mg/Kg -­ -­ -­ 0.156 ND< 0.0558 ND< 0.0748 0.163 ND< 0.0623 
Cyanide SW9010B mg/Kg -­ -­ -- ND< 1.2 ND< 1.5 ND< 1.5 ND< 1.3 ND< 1.2 

Notes:
 

Only detected analytes reported. ("j Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario (1993)
 

VOCs = Volatile Organic Compounds ("I Guideline is for DDT (total)
 
SVOCs ~ Semi-Volatile Organic Compounds NEl ~ No Effects Level
 
NA ~ Not Analyzed LEl ~ lowest Effects Level
 
ND =Indicates compound was analyzed for, but not detected at or above the reporting limit. SEl ~ Severe Effects Level
 

Underlined values exceed either the NEl, LEL. or SEl of the SQG. 

Applied GeoSolulions, LLC TABLE 7 



TABLE 8. SUMMARY OF QA/QC RESULTS 

Sediment Sampling
 

Pownal Tannery,
 
North Pownal, Vermont
 

Sample 10: 50-34 
Oup 

EB
(50-34) 

Sample Collection Oate: 6/20/2007 6/20/2007 6/20/2007 

Analyte Analytical 
Units

Method 

Polychlorinated Biphenyls 
(None Detected) 680 ppb NO NO NO 

Total Organic Carbon 

lloyd Kahn ppm 26,000 NA NA 

Dioxins 

TotaI2,3,7,8-TCDD Equivalence' 8290 ppt 10,200 NA NA 

Metals (Full List) 

Aluminum SW6010B ppm 10,200 11,800 NO 
- ­ -

Antimony SW6010B ppm NO< 7.39 NO< 8.09 NO 
Arsenic SW6010B ppm NO< 7.39 NO<8.09 NO 
Barium SW6010B ppm 50.8 59.3 NO 
Calcium SW60lOB ppm 8,300 7,500 NO 
Chromium SW6010B ppm 32.7 33.5 NO 
Cobalt SW6010B ppm ND< 9.24 NO< 10.1 NO 

Copper SW6010B ppm 19.4 23.1 0.0251 
Iron SW6010B ppm 21,500 24,900 NO 

Lead SW6010B ppm 30 30 NO 
Magnesium SW6010B ppm 7,590 8,260 NO 

Manganese SW6010B ppm 406 475 NO 
Nickel SW6010B ppm 16.4 19.5 NO 

Potassium SW6010B ppm 1,210 1,350 NO 
Selenium SW6010B ppm NO< 7.4 NO< 8.1 NO 
Vanadium SW6010B ppm 11.4 13.0 NO 
Zinc SW6010B ppm 101 117 NO 
Mercury SW7471A ppm NO< 0.0748 NO< 0.0765 NO 
Cyanide SW9010B ppm NO<l.5 NO< 1.6 NA 

Notes: 
Only detected analytes reported. 
VOCs ~ Volatile Organic Compounds 
SVOCs ~ Semi-Volatile Organic Compounds 
NA ~ Not Analyzed 
NO ~ Indicates compound was analyzed for. but not detected at or above the reporting limit. 

ppb ~ parts per billion 
ppm = parts per million 
ppt ~ parts per trillion 

Applied GeoSolutions, LLC TABLE 8 



TABLE 8. SUMMARY OF SEDIMENT
 
ANALYTICAL RESULTS
 

Pownal Tannery
 
Pownal, Vermont
 

Sample 10: 50-37 5D-36 50-34 50-31 50-30 

Sample Collection Date: 

Sediment Quality Guideline81~)(SQGs) 
I 

6/26/2008 6/26/2008 6/26/2008 6/26/2008 6/26/2('08 

AnaJyte VTDEC Draft 
Sediment 

Screening Value! 
SELLEL 

Analytic.al 
Units

Method 
NEL 

Calcium 

Potassium 

Berylhum 

Lead 

Magnesium 

Manganese 
Nlc-k~( --

Sodium 

Thallium 

Vanadium 

Aluminum 

Zinc 

Mercury 
tya~i-de 

Anti~~,-Y 
Ar5t'nJc 

Copper 

Iron 

Cobalt 

Barium 

(None Detected) 

Polychlorinated Biphenyls 

ChromIUm 

Mrt.ts (Full List) 

Cadmium 

Total Organic Cubon 

Selenium 

Slh:er 

ND NO ND ND NO 

!Zl!!!!! 920 8,500 ~ 750 

9,340 7,100 7,550 11,200 5,900 
ND< 8.0 ND< 6.6 ND< 7.4 ND< 11 ND< 5.9 

4.96 . ­ --NO<l66 4.38 5.35 
- -3.'11 

57.7 ND< 33.2 40.6 89.2 ND< 29.5 

0538 ND< 0415 ND< 0.461 NO< 0680 ND< 0369 

ND<1.00 ND< 0.829 ND< 0.923 1.39 ND< 0.738 

12,300 4.020 6,860 14,900 21,300 

21.4 13.8 28.7 25.2 10.7 

ND< 10.0 ND< 8_29 ND< 9.23 ND< 13.6 ND< 7.38 

28.8 14.7 22.5 48.1 13.7
1-­ -

-
~ ~ 

- ~ ~ I~ 
23 14 25 2!! 13 

7,830 4,860 5,900 7,570 -13,400 

787 417 361 !..!!!!!! 260 

19.8 16.8 17.3 28.0 14.4 

1,.330 706 845 1,820 603 

ND< 2.0 ND< 1.7 ND< 1.8 ND<27 ND< 1.5 

ND< 280 ND< 232 ND< 2.58 ND< 3.81 ND< 207 
ND< 501 ND< 415 ND< 461 ND< 680 ND< 369 

_ __ ND< 2.0 ___ -ND<17­ ____@Zis ND<-2.7 -­ ---N"b< 1.5 

ND< 8.29 
- ­ --- ND< 15B- ­13.3 9.48 7.62 

112 76.6 102 162 98.9 
- ­ ---- ­ -

0.114 0.142 0.1820.116 0.0784 

ND<l.5 NO<l.3 ND< 15 ND<2T­ ND<-1~2 

---- ­

60 

------ ­

----- ­

1.0 

10.000 

820 -- ­ -- ­ 121 
------ ­

100.000 

120 

2 
--- ­ --~--

10 

0_6 10 

26 110 43 

16 110 36 
- ... 

20,000 40.000 20.000 

31 250 35.8 

460 1,100 460 

16 75 23 

10.000 

680 1lA!~p: 

Lloyd Kahn mg/Kg 

5W6010B mg/Kg 
5W6D10B mg/j(g __ 
5W6D10B mg/Kg 
5W601DB mg/Kg 
5W601DB mg/Kg 
5W601DB mg/Kg 
5W601DB mg/Kg 
5W601DB mg/Kg 
5W601DB mg/Kg 
5W6010B mg/Kg 
5W601DB ",g/Kg 
5W601DB mll0L 
5W6010B -. mg/Kg 
5W601DB mg/Kg 
5W601DB mg/Kg 
5W6OIOB mg/Kg 
5W6OIOB mg/Kg 
5W601DB mg/Kg 
5W601OB mg/K&_ 

- ­

----SWffiwti mg/Kg _ 
5W6D10B _mg/Kg_ 
SW6OIOB-­ mg!K!\ 
5W7471A mg/Kg 
5w9iJion -mg/Kg 

-- ­

+--:o=.o;-_c 

Notes·
 

VOCs "" Volatile Orgaruc Compounds
 (.) GUIdelines for the Protection and Managemenl of Aquatic Sediment Quality In Ontario (1993) 

SVOCs "" 5emi·Yolatile Org<1nlC Compounds (,,; Guideline is for DDT (total) 

NA = Not Analyzed NEL = No Effects Level 

ND =Indicates compound .....a<; anal}'zed {or, bUI nol detected at or abo....e the reporting limit LEL = Lo....... esl Effect.. Level
 

SEL =Severe Effects Level 

Underlmed ..·alues exceed eilher the NEL, LEL, or SEL of the SQG 

Applied Geo...'iolutlOns, LLC TABLE 8 



TABLE 9. SUMMARY OF QA/QC RESULTS 

Sediment Sampling
 

Pownal Tannery,
 
North Pownal, Vermont
 

Sample 10: 50..34 
Oup 

EB 
(50-34) 

Sample Colleclion Dale: 6/26/2008 6/26/2008 6/26/2008 

Analyte 
Analytical 

Units
Method 

Polychlorinated Biphenyls 

(None Detected) 680 ppb NO NO NO 

Total Organic Carbon 

Lloyd Kahn ppm 8,500 NA NA 

Melals (Full List) 

Aluminum SW60lOB ppm 7,550 7,890 NO 
Antimony SW60lOB ppm ND< 7.4 ND< 6.6 NO 
Arsenic SW60lOB ppm 4.38 4.53 NO 
Barium SW60lOB ppm 4Q.6 47.0 NO 

Beryllium SW60lOB ppm ND< 0.461 ND< 0.413 NO 
Cadmium SW60lOB ppm ND< 0.923 ND< 0.825 ND 
Calcium SW6010B ppm 6,860 6,890 NO 
Chromium SW60lOB ppm 28.7 20.9 NO 

~ ... 
SW60lOB ppm ND< 9.23 ND< 8.25 NO 

1---­ - 1--- ­ ---

Copper SW60lOB ppm 22.5 27.0 ND 

Iron SW60lOB ppm 20,700 n,ooo NO 

Lead SW60lOB ppm 25 23 ND 

Magnesium SW6010B ppm 5,900 5,820 ND 

Manganese SW60lOB ppm 361 357 NO 
Nickel SW60lOB ppm 17.3 16.6 NO 

Potassium SW6010B ppm 845 904 ND 
Selenium SW60lOB ppm ND< 1.8 ND< 1.7 NO 

Silver SW60lOB ppm NO< 258 NO< 2.31 NO 

Sodium SW60lOB ppm ND< 461 ND< 413 NO 

Thallium SW6010B ppm ND< 1.8 NO< 1.7 NO 
Vanadium SW60lOB ppm 9.48 10.2 NO 

Zinc SW6010B ppm 102 94.9 NO 
Mercury SW7471A ppm 0.142 0.118 NO 
Cyanide SW90lOB ppm NO< 1.5 ND< 1.5 NO 

Notes: 
VOCs = Volatile Organic Compounds 

SVOCS =Semi-Volatile Organic Compounds 
NA ~ Not Analyzed 

NO = Indicates compound was analyzed for, but not detected at or above the reporting limit. 

ppb ~ parts per billion 
ppm = parts per million 
ppt ~ parts per trillion 

Applied GeoSolutions, LLC TABLE 9 
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Table 9. SUMMARY OF GROUNDWATER MONITORING RESULTS
 
Residential Wells
 

Pownal Tannery
 
Pownal, Vennont
 

Sample ID Lubeck Dupuis 

Sample Collection Date 

Parameter Analytical Method 
Groundwater Quality Standards 
Primary Secondary 
VGES PAL VGES PAL 

9/21/02005 9/21/02005 

Final Field Parameters 
pH (su) 
Specific Conductance (us/cm3) 
Temperature C 

Field 
Field 
Field 

-
-
-

-
-
-

-
-

-

-

-

-

6.6 
440.3 
15.76 

6.64 
511.8 
15.58 

VOCs 
(none detected) SW8260B Not Applicable NO NO 

SVOCs 
none detected) SW8270C Not Applicable NO NO 

Metals 
Antimony 
Arsenic 
Barium 
Chromium 
Lead 
Manganese 
Zinc 

SW6020A 
SW6020A 
SW6020A 
SW6020A 
SW6020A 
SW6020A 
SW6020A 

6 
10 

2000 
100 

15 
840 

-

3 
I 

1000 
50 
1.5 

-

-
-
-

-
-
-
5000 

- <10 
- <I 
-
- <5 
- <I 
- <5 
2500 <10 

<10 
<I 

14.2 
<5 
<I 
<5 

15.8 

136 

Notes: 
All resultes in micrograms per liter, unless othelWise noted VGES = Vermont Groundwater Enforcement Standard 
Only detected analytes reported PAL = Preventative Action Limit 
VOCs = Volatile Organic Compounds NO = Not detected 
SVOCs = Semivolatile Organic Compounds 



Table 9. SUMMARY OF GROUNDWATER MONITORING RESULTS
 
Residential WeUs
 

Pownal Tannery
 
Pownal, Vennont
 

Sample ID Lubeck Bisson 

Sample Collection Date 

Parameter Analytical Method 
Groundwater Quality Standards 
Primary Secondary 
VGES PAL VGES PAL 

9/27/2006 9/27/2006 

Final Field Parameters 
IpH (su) 
Specific Conductance (us/cm3) 
Temperature C 

Field 
Field 
Field 

-
-

-

-
-

-

-

-
-

-

-
-

6.8 
433 

14.34 

6.38 
568 

15.68 

VOCs 
(none detected) SW8260B Not Applicable ND NO 

SVOCs 
none detected) SW8270C Not Applicable ND ND 

Metals 
Antimony 
Arsenic 
Barium 
Chromium 
Lead 
Manganese 
Zinc 

SW6020A 
SW6020A 
SW6020A 
SW6020A 
SW6020A 
SW6020A 
SW6020A 

6 
10 

2000 
100 

15 
840 

-

3 
1 

1000 
50 
1.5 

-

-
-
-
-
-

-
5000 

- <10 
- <I 
-
- <5 
-
- <5 
2500 

<10 
<1 

13.8 
<5 

1.24 
<5 

23.9 <10 

32.3 

1.08 

Notes: 
All resultes in micrograms per liter, unless othelWise noted VGES = Vermont Groundwater Enforcement Standard 
Only detected analytes reported PAL = Preventative Action Limit 
VOCs = Volatile Organic Compounds ND = Not detected 
SVOCs = Semivolatile Organic Compounds 



Table 9. SUMMARY OF GROUNDWATER MONITORING RESULTS
 
Residential Wells
 

Pownal Tannery
 
Pownal, Vennont
 

Sample to Lubeck Bisson DuPuis 

Sample Collection Date & Time 9/20/2007 : 1130 9/20/2007: 1210 9/20/2007: 1153 
Groundwater Quality Standards 

Parameter Analytical Method Secondary 
VGES PAL 
Primary 

VGES PAL 

Final Field Parameters 
pH (su) -

-
-

- -
- -
- -

7.19 6.82Field 7.11 
Specific Conductance (us/cm3) 

-
383.1Field 592 339.9 

Temperature C 
-

12.5 13.9Field 15.2-

VOCs I 
(none detected) SW8260B Not Applicable NO NO NO I 

SVOCs 
none detected) Not Applicable NO NOSW8270C NO 

Metals 
Antimony - -

- -
- -
- -

- -

- -

5000 2500 

<20SW6020A <20 <20 
Arsenic 

36 
<5SW6020A <5 <5 

Barium 
110 

SW6020A <200 <200 <200 
Chromium 

2000 1000 
<10 <10 <10 

Lead 
SW6020A 100 50 

<5 <5SW6020A <5 
Manganese 

15 1.5 
<15 <15SW6020A <15 

Zinc 
840 

<20 <10SW6020A - 561-

Notes: 
All resultes in micrograms per liter, unless otherwise noted VGES = Vermont Groundwater Enforcement Standard 
Only detected analytes reported PAL = Preventative Action Limit 
VOCs = Volatile Organic Compounds ND = Not detected 
SVOCs = SemivolatiJe Organic Compounds 



Table 6. SUMMARY OF GROUNDWATER MONITORING RESULTS
 
Residential Wells
 

Pownal Tannery
 
Pownal, Vennont
 

Sample ID Lubeck Bisson DuPuis 

Sample Collection Date & Time 9/25/2008 1115/2008 9125/2008 
Groundwater Quality Standards 

Parameter Analytical Method Primary Secondan' 
VGES PAL VGES PAL 

Final Field Parameters 
pH (su) - - -

- - -
- - -

6.54Field - 6.28 6.78 
Specific Conductance (us/cm3) 8.2 485.1Field - 1.8 
Temperature C 14.2Field 13.9 15.9-

VOCs NO 
Benzene SW8260B 0.5 <I NO NO 
Toluene 

5 
SW8260B 500 1.1 NO 1.11000 

SVOCs 
none detected) Not Applicable SW8270C NSNS NS 

Metals 
Antimony 3 - -

I - -
1000 - -

50 - -
1.5 - -

- -
- 5000 2500 

<10 <10 <10 
Arsenic 

SW6020A 6 
<ISW6020A 10 <I <I 

Barium SW6020A 2000 13.9 13.5 
Chromium 

26.4 
<5SW6020A 100 <5 <5 

Lead 1.03SW6020A 15 1.03 1.09 
Manganese <5SW6020A 840 <5 <5 
Zinc <50SW6020A <50 407-

Notes: 
All resultes in micrograms per liter, unless otherwise noted VGES = Vermont Groundwater Enforcement Standard 
Only detected analytes reported PAL = Preventative Action Limit 
VOCs = Volatile Organic Compounds NO = Not detected 
SVOCs = Semivolatile Organic Compounds NS = Not sampled 



Attachment 6 
Historical Gas Monitoring Concentrations - Former Lagoon Area 

Five-Year Review ReportjOr 
Pownal Tannery SuperfUnd Site 



Table 10. SUMMARY OF GAS MONITORING RESULTS 
Lagoon Area
 

Pownal Tannery
 
Pownal, Vennont
 

Sample Date 
Sample Location Outside Ambient 21312005 3127/2005 5110/2005 6/3012005 9/2112005 

Time 11:45 15:18 9:20 14:58 11 :55 
VOCs by PID(lO.2eV) (ppm) 0 0 0 0.8 0 

02 ('Yo) 15 21.2 20.8 20.8 20.8 
CH4 ('Yo) 1.6 0 0 0 0 
H2S (ppm) 0 0 0 0 0 

:Barometric Pressure hPa 1027 1020.3 1017.3 1012.8 1018 

Sample Loc:atlon GP·1 2/312005 312712005 511012005 613012005 9/2112005 
Time 12:48 15:23 9:23 15:10 12:22 

VOCs by PID(lO.2eV) (ppm) 0 0.3 0 0 0.9 
02 ('Yo) 9.6 7.2 14.3 1.4 4.2 

CH4 ('Yo) 1.35 0.75 0 0.7 >5.00 
IDS (ppm) 0 0 0 0 0 

Barometric Pressure hPa 1027 1020.3 1017.3 1012.8 1018 

Sample Loc:atlon GP-2 213/2005 3/2712005 5/10/2005 6130/2005 912112005 
Time 12:42 15:28 9:30 15:17 12:31 

VOCs by PID(lO.2eV) (ppm) 6 1.4 0 1.6 2.6 
02 ('Yo) 15.7 9.9 18.4 5.7 4.8 

CH4 ('Yo) 0 0 0 0.2 0.15 
IUS (ppm) 0 0 0 0 0 

Barometric Pressure hPa 1027 1020.3 1017.3 1012.8 1018 

Sample Loc:ation GP-3 2/3/2005 3127/2005 5110/2005 6/30/2005 9/21/2005 
Time 12:27 15:36 9:38 15:25 12:38 

VOCs by PID(lO.2eV) (ppm) 12 3.1 0 0.8 1.7 
02 (%) 1.6 3 19.1 2.9 2.7 

CH4 (%) 0 0 0 0.2 0.15 
H2S (ppm) 0 0 0 0 0 

Barometric Pressure bPa 1027 1020.3 1017.3 1012.8 1018 

Sample Loc:adon GV-l 2/3/2005 3/2712005 5/10/2005 6/30/2005 9/21/2005 
Time NM 15:46 9:50 15:38 12:49 

VOCs by PID(10.2eV) (ppm) NM 0 0 0 0 
02 (%) NM 14.2 13.4 1.6 9.9 

CH4 (%) NM 0.55 0 0.9 0.15 
H2S (ppm) NM 0 0 6 0 

Barometric Pressure bPa 1020.3 1017.3 1012.8 1018 

Sample Locadon GV·2 2/3/2005 3/2712005 5/10/2005 6/30/2005 9/21/2005 
Time NM 15:52 9:58 15:45 NM 

VOCs by PID(10.2eV) (ppm) NM 0 0 ONM 
02 ('Yo) NM 15.9 15.3 7.1 NM 

CH4 (%) NM 4.45 0.85 4.45 NM 
H2S (ppm) NM 0 0 ONM 

Barometric Pressure hPa 1020.3 1017.3 1012.8 1018 



Table 10. SUMMARY OF GAS MONITORING RESULTS
 
Lagoon Area
 

Pownal Tannery
 
Pownal, Vennont
 

Sample Location GV-3 2/3/2005 3127/2005 5/1012005 6/30/2005 9/21/2005 
Time NM 15:57 10:05 15:51 NM 

VOCs by PID(lO.leV) (ppm) NM 0 0 ONM 
02 ('Vo) NM 9.9 lOA 1.4 NM
 

CH4 ('Vo) NM >5.0 004 >5.0 NM
 
H2S (ppm) NM 0 0 12NM
 

Barometric Pressure hPa 1020.3 1017.3 1012.8 1018
 

Sample 1AJcation GV-4 21312005 3/2712005 5/1012005 6/30/2005 9/2112005 
Time 13:05 16:02 10:15 15:57 NM 

VOCs by PID(lO.2eV) (ppm) 0 0 0 ONM 
02 ('Vo) 4 9 14.4 0.6NM
 

CH4 ('Vo) >5 >5.0 0.55 >5.00 NM
 
H2S (ppm) 0 0 0 5NM
 

Barometric Pressure bPa 1027 1020.3 1017.3 1012.8 1018
 

Sample Location GV-5 21312005 3127/2005 5/1012005 6130/2005 9121/2005 
Time NM 16:09 10:22 16:05 12:59 

VOCs by PID(10.2eV) (ppm) NM 0 0 0 0 
02 ('Vo) NM 13.3 10.4 4.3 6.8 

CH4 ('Vo) NM 4.3 >5.0 >5.0 >5.0 
H:ZS ('Vo) NM 0 0 0 0 

Barometric Pressure bPa 1020.3 1017.3 1012.8 1018 

Notes: 
Units as indicated 
02, CH4, H2S measured wi MSA Passport multi-gas meter 
NM = Not Measured 
Barometric pressure as reported at the Bennington State Airport 



Table 10. SUMMARY OF GAS MONITORING RESULTS 

Sample Location
 
Time
 

VOCs by PID(lO.2eV)
 
02
 

CH4
 
H2S
 

Barometric Pressure
 

Sample Location
 
Time
 

VOCs by PID(lO.2eV)
 
02
 

CH4
 
H2S 

Barometric Pressure
 

Sample Location
 
Time
 

VOCs by PID(lO.2eV)
 
02
 

CH4
 
H2S
 

Barometric Pressure
 

Sample Location
 
Time
 

VOCs by PID(lO.2eV)
 
02
 

CH4
 
H2S
 

Barometric Pressure
 

Sample Location
 
Time
 

VOCs by PlD(lO.2eV)
 
02
 

CH4
 
H2S
 

Barometric Pressure
 

Sample Location
 
Time
 

VOCs by PID(lO.2eV)
 
02
 

CH4
 
IDS
 

Barometric .Pressure
 

Outside Ambient 

(ppm) 
(%) 
(0/.) 

(ppm) 
bPa 

GP-l 

(ppm) 
(%) 
(0/0) 

(ppm) 
bPa 

GP-2 

(ppm) 
(%) 
(%) 

(ppm) 
bPa 

GP-3 

(ppm) 
(%) 
(%) 

(ppm) 
bPa 

GV-l 

(ppm) 
(%) 
(%) 

(ppm) 
bPa 

GV-2 

(ppm) 
('Yo) 
(%) 

(ppm) 
bPa 

Lagoon Area
 
Pownal Tannery
 
Pownal, Vermont
 

Sample Date 
4128/2006 912712006 

10:12 12:03 
0.7 0 
21.5	 20.9 

0 0 
0 0 

1024 1016 

412812006 9/27/2006 
10:19 12:06 

2.2 4.2 
19.5	 8.7 

0 0 
0 0 

1024 1016 

412812006 9/2712006 
10:27 12:13 

2.2 4.2 
14.4 4.1. 

0 0.15 
0 0 

1024 1016 

4128/2006 9/27/2006 
10:32 12;20 

3 4.2 
5.1 0.6 

0 0.15 
0 0 

1024 1016 

4128/2006 912712006 
10:45 12:32 

0 0 
21 15.1 

0 0.15 
0 0 

1024 1016 

412812006 912712006 
10:50 12:54 

0 2.1 
20.6 4 

0 0.15 
0 0 

1024 1016 

...~~ 
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Table 10. SUMMARY OF GAS MONITORING RESULTS
 
Lagoon Area
 

Pownal Tannery
 
Pownal, Vermont
 

Sample Location GV-3 4/28/2006 912712006 
Time 10:56 12:59 

YOCs by PID(lO.2eV) (Ppm) 0 0 
02 (%) 20.9 10 

CH4 (%) 0 0.2 
H2S (Ppm) 0 0 

Barometric Pressure bPa 1024 1016 

Sample Location GV-4 4/2812006 9/2712006 
Time 11:00 13:03 

YOCs by PID(lO.2eV) (ppm) 0 0 
02 (%) 21.2 4.5 

CH4 (%) 0 2.3 
H2S (ppm) 0 0 

Barometric: Pressure hPa 1024 1016 

Sample Location GV-S 4/28/2006 9/27/2006 
TIme 11:05 13:11 

YOCs by PJD(lO.2eV) (ppm) 0 0 
02 (%) 18.1 2.8 

CH4 (%) 2.25 0.55 
H2S (%) a 0 

Barometric Pressure hPa 1024 1016 

Notes: 
Units as indicated 
02, CH4, H2S measured wi MSA Passport multi-gas meter 
NM =Not Measured 
Barometric pressure as reported at the Bennington State Airport 
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Table 10. SUMMARY OF GAS
 
MONITORING RESULTS
 

Lagoon Area
 

SlmpJ,o Date
 
Slmplt Location Outaidc Ambimt W1812007
 

Tit•• 10:12
 
VOe. by PrD(10.2eVj (ppm) 0.7
 

02 (OM) 21.S 
Clf4 (OM) 0 
IDS (ppm) 0 

Barometric Prwuun bP. 10)).1 

SllIIIple Location GP-I 9/1812007
 
Tillie 10;19
 

VOe. by PlD(10.2oVj (ppm) 22
 
02 ("10) 19.5 

CH4 (%) 0 
IDS (ppm) 0 

Batom_ic: Pressute lIP. 1033.1 

Sample Loution GP-2 9/1812007
 
Til.. 10:27
 

vae, by PID(IO.1eVj (ppm) 22
 
01 (%) 14.4 

CH4 (%) 0 
IDS (ppm) 0 

Barometric Preuure lIP. 1032.7 

Sample L..,.lIon GP-3 9/1812007
 
TIme 10:32
 

vae, by PID(10.2oVj (ppm) 3
 
02 (%) S.l 

CH4. (%) 0 
H15 (Ppm) 0 

Bal1JlD.etrlc Preuure lIP. 1032.7 

Slllllflio L..,.lIon aV-l 9/1812007
 
TIme 10;4S
 

vae, by PlD(l0.2eVj (ppm) 0
 
01 ("!o) 21 

CH4 (OM) 0 
H1S (ppm) 0 

Bal"Olllllltrilt Pr...urc bP. 1032'; 

Sampl. Looallon aV·2 9/1812007 
TIIDCl 10:'0 

VOCI by PlD(lO.1eVj (ppm) 0 
02 (".) 20.6 

CH4 (%) 0 
815 (ppm) 0 

Barometric: Pr••re lIP. 1032.4 

Sample Loe.don GV·3 9/1812007
 
Time 10:S6
 

VOC, by PID(10.2eVj (ppm) 0
 
02 ('~) 20.9 

CH4 (%) 0 
815 (ppm) 0 

Baroawltk Pr-.sure br. 1032.4 

Sample LoCllion GV-4 91l112OO7 
Tim. 11:00 

VOCI by PlD(lO.2eVj (ppm) 0 
02 ~.) 21.2 

CH4 ("10) 0 
Il2S (ppm) 0 

BarDmetric Preuure kY. 1032.4 

Sample Lo_n GV·S 9/1112007
 
Time II:OS
 

vae, by PW(lO.2eV) (ppm) 0
 
01 (%) 18 

CH4 (%) 2.1S 
B2S ('4) 0 

Barometric Praitare hP. 1032.4 

Nolos: 
UDililii indicated 
02, CH4, H:lS ",..."';d wi MSA PaIIpOrt multi·s" met... 

NM-NotM...uoo 
Barometric prclH\ll'e u reported .t the BcrmiDjtoa. Stotc Airpon 
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Table 10. SUMMARY OF GAS MONITORING 
RESULTS 

Lagoon Area 

Sample Loeatltl. Outside Ambient 
Time 

VOC. by PID(10.2.V)
 
01
 

CH4
 
H2S
 

B.rometrtc: Prenurt 

S.tnple Location
 
Time
 

voe. by PlDlIO.l.V) 
02 

CH4
 
HlS
 

Barometrtc Preslure 

Sample LotatlOD
 

Time
 
YOCs by PID(IU.V)
 

01
 
eU4
 
H2S
 

Barometrlc: Prr.sure 

Sample Latstloa 
Time 

VOC. by PlD(lo.1.V)
 
02
 

CR.
 
81S
 

Barometric Pralure 

Sllmple LocatioD 
TIme 

VOC. by pm(IO.loV)
 
02
 

CR.
 
HlS
 

BAmmetrk PreI!Isure 

Sample Lor.dllft 
TIm. 

VOe. by PID(IO.leV)
 
02
 

CR4
 
H1S
 

BarometrIc: P1"cuurc: 

Simpl. Lot_II 
TIm.
 

voe. by pm(IO.2oV)
 
02
 

CR.
 
H2S
 

Bammetr1c Pressure 

SUIlp" Loc.II•• 
TIme 

vae. by pm(IO.2.V)
 
02
 

CU4
 
1!25
 

BarometriC' Pressure 

SUIlpl. LO<Illlo. 
Time 

vac. by PlD(lo.1oV)
 
02
 

CU4
 
H1S
 

Barometrfc Prenun 

Note.:
 
Unit!: as indicated
 

(ppm) 
('1'.) 
(%) 

(ppm) 
bPa 

Gp·) 

(ppm) 
("A.) 
(%) 

(ppm) 
bPi 

GP·2 

(ppm) 
(%) 
('1'.) 

(ppm) 
IIPI 

GP·3 

(ppm) 
(%) 
(%) 

(ppm) 
hPI 

GY·] 

(ppm) 
(%) 
("I.) 

(ppm) 
bPI 

OV·2 

(ppm) 
(%) 
(%) 

(ppm) 
hP. 

Ov·) 

(ppm) 
('1'.) 
('1'.) 

(ppm) 
bPI 

GY-4 

(ppm) 
(%) 
('1'.) 

(ppm) 
bPI 

GV-5 

(ppm) 
(%) 
(%) 
(%) 
bPI 

SlmpJeDIte 
9/2512008 

!l:50 
0 

2\.1 
0 
0 
)031.9 

9/2511008 
11:53 

0 
15 
0 
0 

1031.9 

9/2511008 
11:58 

0 
16.5 

0 
0 

1031.9 

9/25/2008 
12:03 

0 
4.8 

0.15 
0 

1031.9 

9/~/2oo8 

\2:5\ 
0 

15.8 
0 
0 

1031.6 

9125/2008 
)2:54 

0 
4.6 

0 
0 

1031.6 

912511008 
13:00 

0 
13.4 

0 
0 

1031.6 

9/WOOB 
13:03 

0 
10 
0 
0 

1031.6 

9/2511008 
13:10 

0 
2.2 

0.15 
0 

1031.6 

02, 0-14, H2S mellured wI MSA PaupOl1 mulli-p' lueter 
NM-NoIM....ml 
Barometric prelSte as reponed It the Benninston State Airport 
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