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Executive Summary 

The Western Processing Superfund site is located on 14.5-acres of land within the Green 

River Valley, three miles north of the city center of Kent, Washington. This site is in the 

long-term operations and maintenance phase.  No construction activity has occurred on site 

since the last Five Year Review in 2003.  As the remedy for the Western Processing site 

resulted in hazardous substances, pollutants or contaminants remaining on site and was 

selected before passage of the Superfund Amendments and Reauthorization Act (pre-

SARA), this is a policy Five-Year Review.   


Current site actions include regular monitoring of onsite contamination and the continuous 

extraction and treatment of groundwater in the area under the RCRA cap in order to 

maintain containment.  The extracted water is treated before discharge to the local sewer 

system. A plume of dissolved volatile organic compounds (VOCs) extends from the 

southwest portion of the Western Processing site towards the northwest in groundwater 

approximately 50’ below ground surface (bgs).  This offsite plume and associated 

geochemical properties are regularly monitored; the plume has been contracting in size and 

concentration since the Third Five Year Review. 


EPA and Washington State Department of Ecology (WDOE), referred to as the 

Governments in site-related documents, continue to conduct oversight.  The Western 

Processing Trust Fund (the Trust) and the Governments conduct two annual on-site 

meetings to review site data, documents and other activities.  The Trust submits monthly 

reports to the Governments via e-mail and prepares an Annual Report which provides a 

summary of system operation, remediation progress, and recommendations.  EPA conducts 

periodic field inspections at the site.
 

The Trust successfully shifted to a containment strategy prior to the Third Five Year Review, 

which resulted in a dramatic decrease in the pumping and treatment rates needed to contain 

the onsite contamination. Implementation of this alternative control strategy has reduced 

the Trust’s annual operating costs from about $5 million to roughly $600,000.  In 2000, the 

extraction wells in the “Trans Plume Area” were turned off as part of a monitored natural 

attenuation program.  The contamination in that area has steadily declined; monitoring data 

indicates the plume is biodegrading to levels well below the ROD action levels.  The site file 

includes a record of the documentation of site remedial activities and performance. 


The remedy at the Western Processing site currently protects human health and the 

environment because the slurry wall, RCRA cap, containment pumping and extraction 

treatment system contain the contaminated groundwater and soil within the source area.  

Groundwater concentrations off the Western Processing property are decreasing and there 

are no exposure routes from the site contaminants.  Current land use is consistent with 

Institutional Control requirements, however, institutional controls that will run with the land 

are not in place and still need to be placed on the parcels of property to ensure the remedy 

remains protective for the long term. 


Cross Program Measures
 
Human Exposure: Current Human Exposures are Under Control. 

Groundwater Migration: Migration of Contaminated Groundwater is Under Control. 

Ready for Reuse: The entire site is Protective for People under current conditions.  


Sector 3 is currently in use; Sectors 1 & 2 are Ready for Reuse. 
Sector 4 reuse is precluded by issues other than contaminants. 
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Five-Year Review Summary 

SITE IDENTIFICATION 

Site name (from WasteLAN): Western Processing Co., Inc. 

EPA ID (from WasteLAN):   WAD0009487513 

Region:  10 State: WA City/County:  Kent / King County 

SITE STATUS 

NPL status: ■ Final □ Deleted □ Other (specify) 

Remediation status (choose all that apply): □ Under Construction ■ Operating ■ Construction Complete 

Multiple OUs? ■ YES □ NO Construction completion date:  12 / 23 / 1991 

Has site been put into reuse? □ YES ■ NO 1 

REVIEW STATUS 

Lead agency: ■ EPA □ State □ Tribe □ Other Federal Agency  ______________________ 

Author name: Chris Bellovary 

Author title: RPM Author affiliation: EPA Region 10 

Review period:  10 / 1 / 2003 to  7 / 25 / 2008 
Date(s) of site inspection:  04 / 03 / 2008 
Type of review: 

□ Post-SARA ■ Pre-SARA □ NPL-Removal only 
□ Non-NPL Remedial Action Site □ NPL State/Tribe-lead 
□ Regional Discretion 

Review number: □ 1 (first) □ 2 (second) □ 3 (third) ■ Other: Fourth Five-Year Review 

Triggering action: 
□ Actual RA Onsite Construction at OU #____ □ Actual RA Start at OU#____ 
□ Construction Completion ■ Previous Five-Year Review Report 
□ Other (specify) 

Triggering action date (from WasteLAN): 9 / 30 / 2003 
Due date (five years after triggering action date): 9 / 30 / 2008 

1 Sector 3 of the Western Processing site was never removed from productive use, and remains in productive use today. 
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Five-Year Review Summary (continued) 

Issues 

Institutional Controls that will run with the property have not been implemented.  The 
previous land owner died in 2003, which prevented this issue from proceeding.  The title to 
the property has not yet passed on to any heirs or successors of the estate.  These controls 
will be necessary to preclude future property users from accessing subsurface soil or 
groundwater. 

EPA has identified the attorney for the heirs to the decedent’s estate.  After ownership of the 
property has been clarified, EPA intends to reopen discussions on implementing land use 
controls that run with the land.   

Recommendations and Follow-up Actions 

EPA and the Western Processing Trust Fund (the Trust) will need to determine why title to 
the property has not passed to a new owner.  This will allow discussions with the new owner 
for the purpose of implementing land use controls that will run with the land.  The Trust will 
also need to initiate discussions with the other four properties that contain portions of the 
containment cell to implement land use controls that will run with the land.  The ROD and 
the Consent Decree require the Trust to implement deed restrictions so that the remedy 
remains protective of human health and the environment. 

The Western Processing Trust Fund should update the Contingent Action Criteria (CAC) for 
critical wells.  After the 1995 ESD, EPA approved a containment strategy that contains 
procedures and potential contingent actions to be implemented if loss of containment was to 
occur. Part of that strategy involved the creation of Contingent Action Criteria (CAC). Since 
that time, contaminant concentrations have decreased and some of the current CAC no 
longer reflect present site conditions.   

Protectiveness Statement 

The remedy at the Western Processing site currently protects human health and the 
environment because the slurry wall, RCRA cap, containment pumping and extraction 
treatment system contain the contaminated groundwater and soil within the source area.  
The groundwater concentrations off the Western Processing property are decreasing and 
there are no exposure routes to the site contaminants.  Current land use is consistent with 
Institutional Control requirements, however, institutional controls that will run with the land 
are not in place and still need to be placed on the parcels of property to ensure the remedy 
remains protective for the long term. 

Other Comments 

All other institutional controls called for in the Record of Decision are currently in place.   
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Western Processing Superfund Site 
Kent, Washington 
Fourth Five-Year Review Report 

1. Introduction 

1.1 Purpose of the Five-Year Review 

The purpose of the five-year review is to determine whether the remedy at the Western 
Processing Superfund site is protective of human health and the environment.  The 
methods, findings, and conclusions of reviews are documented in five-year Review 
reports. In addition, Five-Year Review reports identify issues found during the review, if 
any, and identify recommendations to address them. 

1.2 Authority for Conducting the Five-Year Review 

The Superfund Amendments and Reauthorization Act of 1986 (SARA) added §121(c) to 
the Comprehensive Environmental Response, Compensation and Liability Act 
(CERCLA). CERCLA §121(c) requires the U.S. Environmental Protection Agency (EPA)  
to review Superfund site every five years after EPA begins the remedial action if the 
remedy will result in hazardous substances, pollutants or contaminants remaining on 
site. 

CERCLA § 121(c), codified at 42 U.S.C. 9621(c), states: 

If the 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 five years after the initiation of such remedial 
action to assure that human health and the environment are being protected by the 
remedial action being implemented.  In addition, if upon such review it is the 
judgment of the President that action is appropriate at such site in accordance with 
section [104] or [106], the President shall take or require such action.  The President 
shall report to the Congress a list of facilities for which such review is required, the 
results of all such reviews, and any actions taken as a result of such reviews. 

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

If a 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 five years after the initiation of the selected remedial action. 

CERCLA § 121(c) is not retroactive; Superfund sites where the Record of Decision 
(RODs) was issued prior to the passage of SARA are not required by statute to prepare 
Five Year Reviews. However, as a matter of policy, EPA decided to review all remedies 
that result in hazardous substances, pollutants or contaminants remaining on site 
regardless of when the remedy was selected. 
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The most recent Record of Decision (ROD) for the Western Processing site was signed 
before the statutory requirement for Five Year Reviews came into effect2. As the remedy 
will result in hazardous substances, pollutants or contaminants remaining on site3, this 
Five Year Review is required by policy. 

1.3 Who Conducted the Five-Year Review 

EPA Region 10 conducted the Five-Year Review of the remedy implemented at the 
Western Processing Site, located in Kent, Washington.  The Fourth Five-Year Review 
for Western Processing site was conducted by the EPA Remedial Project Manager 
(RPM) covering the period from October 2003 through July 2008. This report documents 
the results of the review. 

1.4 Review Status 

This is the fourth Five-Year Review for the Western Processing site.  The triggering 
action for this review was the completion of the third Five-Year Review Report, dated 
September 2003.  The five-year review is required because hazardous substances, 
pollutants, or contaminants remain in the soil and groundwater above levels that allow 
for unlimited use and unrestricted exposure. 

1.5 Areas, Cells, Sectors, and Operating Units 

This Five Year Review will only describe the site in terms of Sectors, but this explanatory 
note may be useful for readers who plan to review earlier site related documents.   

Activity 

	 1983 through 1984, sitewide: Operating Unit 1 (OU1) 
OU1 occurred from 1983 to 1984 and covered the removal of hazardous wastes.   

	 1984 through present, sitewide: Operating Unit 2 (OU2) 
OU2 began in 1985 and covers the containment and remediation of remaining site 
wastes. 

Location 

	 1983: Areas I-X 
The remedial investigation divided the site into ten Remedial Action Areas, and each 
Area was separately characterized. 

	 1987 through 1997: Cells 1-7 
After the remedial investigation, the original extraction system was installed using a 
header-lateral configuration.  There were 7 main zones in which flow could be 
controlled, which were named as Cells 1-7. 

	 1997: Sectors 1-4 

2	 The Superfund Amendments and Reauthorization Act of 1986 (SARA) became effective on October 17, 1986.  The ROD 
Amendment for the Western Processing site was issued on September 4, 1986. 

3	 The ROD for the Western Processing site states that the site will be cleaned up to industrial use levels.   
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After the extraction system was replaced with a containment system in 1997, the 
term of Cells no longer represented site conditions, so the site was then referred to in 
terms of four Sectors: 
o Sector 1: Located within the slurry wall and south of 196th Street 
o Sector 2: Located between Sector 1 and Mill Creek 
o Sector 3: The Trans Plume 
o Sector 4: Located within the slurry wall and north of 196th Street 

For additional information, please see Figures 1, 2 and 3, located in the Figures and 
Tables section of this document. 
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2. Site Chronology 

Event Sector Date 

Western Processing begins operation on site 1961 
EPA issues $210,000 penalty for 28 violations of RCRA 1, 2 05/1982 
Warrant for entry issued by Court 1, 2 09/1982 
Order to close the site issued by EPA 1, 2 04/1983 
Order to close the site issued by Court 1, 2 07/1983 
Emergency removal of site wastes completed 1, 2 07/1983 
Site placed on NPL 09/1983 
WDOE implements on site stormwater control measures 1, 2 12/1983 
1st Consent Decree entered by the Court4 07/1984 
Record of Decision issued (Phase I - Removal Action) 08/1984 
Surface cleanup completed 1, 2 11/1984 
RI/FS released 03/1985 
Record of Decision issued (Phase II - Remedial Action) 09/1985 
Record of Decision Amendment issued 09/1986 
Consent Decree entered by the Court1 (Phase I) 10/1986 
Consent Decree entered by the Court1 (Phase II) 04/1987 
Subsurface remediation begins 07/1987 
Both pump & treat systems begin operations 1, 3 10/1988 
Slurry wall constructed around the site5 1, 4 10/1988 
Construction Complete 12/1991 
First Five Year Review 01/1993 
Mill Creek restoration complete 09/1993 
East Drain interceptor system begins operation 1 11/1994 
TI Waiver Petition submitted 09/1995 
ESD issued in response to TI Waiver Petition 12/1995 
Containment wells installed 1 06/1996 
Containment pumping phased into operation 1 01/1997 
New treatment system started 1, 3 07/1997 
Isolation wall completed 1, 4 10/1997 
Final on-site subsurface waste removal completed. 10/1997 
East Drain interceptor system shut off 1 12/1997 
Second Five Year Review 09/1998 
Slurry Wall intentionally breached in Sector 4 4 09/1998 
Completion of work in Sector 4 4 10/1998 
RCRA Cap completed 1 10/1999 
Start of Monitored Natural Attenuation for the trans plume 1, 3 04/2000 
Third Five Year Review 09/2003 

4 Only the court documents that were significant for remedy implementation are listed in the timeline.
 
5 The last 100’ of the slurry wall was constructed in June of 1989, and the slurry wall was modified in September of 1989. 
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3. Background 

3.1 Site Location and Surface Characteristics 

The Western Processing Superfund site is located on the 13-acre parcel of land that was 
the former site of Western Processing facility, and a 1.5-acre adjoining low-lying parcel 
to the north, which received stormwater runoff from the Western Processing facility. 
These parcels of land are located approximately three miles north of the city center of 
Kent, Washington, and within the Green River Valley. (See Figure 1)  The region was 
largely a farming area, but the slow transition to industry was accelerated with the 
completion of a flood control dam in 1963.  The Western Processing site is currently 
surrounded by light industry.  Native surface soil for the site includes Pilchuck fine sandy 
loam and Newberg silt loam.6 

The northern border of the site currently contains a small parcel of undeveloped land. 
The eastern site boundary is the Interurban Trail used by walkers and bicyclists and a 
drainage ditch for the railroad line (East Drain).  The western site boundary is Mill Creek, 
which flows in a northerly direction until it joins with Springbrook Creek.  Springbrook 
Creek flows into the Black River, which is a tributary of the Green River, which becomes 
the Duwamish River before ultimately emptying into Puget Sound at Seattle.  East Drain 
flows into Mill Creek north of the Western Processing site.  The portions of the site that 
are immediately adjacent to Mill Creek and East Drain are within a 100-year flood plain, 
and the rest of the side is within a 500-year flood plain.  

3.2 Subsurface Characteristics 

The site is located over a shallow alluvial aquifer, with the groundwater table beginning 
at 5’ to 20’ below ground surface (bgs). Three major geologic units comprise the 
hydrogeologic system in the vicinity of the site.  These units comprise the White River 
Alluvium, which are the valley fill deposits that occur throughout the Kent Valley and 
beneath the site.  The alluvial fill consists primarily of sand, silt, and clay with occasional 
unconsolidated layers of sandy gravel.  White River alluvium is not considered to be a 
major drinking water source in the Kent area because of its relatively low permeability 
and naturally occurring poor water quality. Many of the wells for which data are 
available indicate a sulfur odor, natural gas (methane), and/or high iron levels in the 
water.7 

Groundwater beneath the site has been delineated into four hydrogeologic zones (A-D).  
The A-Zone groundwater (to a depth of 40’ bgs) is comprised of a complex sequence of 
discontinuous interbedded silt, sand, and clay lenses.  The groundwater in the A-Zone 
underneath the site flows to the northwest and discharges into Mill Creek.  The B-Zone 
groundwater (depths of 40’ to 80’ bgs) is comprised of fairly continuous fine to medium 
sand with intermittent silty zones.  The groundwater in the B-zone also flows northwest, 
but generally passes below Mill Creek.  The C-Zone groundwater extends from about 80’ 

6	 Natural Resources Conservation Service, U.S. Dept. of Agriculture, Web Soil Survey.  Available online at 
http://websoilsurvey.nrcs.usda.gov.  Last accessed on Jan. 3, 2008. 

7	 § 3.3.1 of the Feasibility Study for Subsurface Cleanup, referencing the Washington Dept. of Water Resources bulletin 
Geology and Groundwater Resources of Southwestern King County, Washington, J. E. Luzier, 1969. 
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to 120’ bgs; groundwater below 120’ bgs was referred to as D-Zone.8  Zones C and D 

will not be discussed in this review, as the groundwater below Zones A and B have not 

been impacted by site activities. 


Contaminants in Zone A originally discharged into Mill Creek.  Installation of a slurry wall 

around the site has isolated the original source of contaminants from Mill Creek.  

Contaminants in Zone B were transported down-gradient of the site and Mill Creek.   

Low flow extraction of water from Zone A currently maintains a flow gradient from Zone 

B into Zone A across the site, to prevent further contaminants from leaving the site.  

Contaminants that had already been transported off site were initially addressed with a
 
pump and treat solution, which was changed to a monitored natural attenuation program 

in the spring of 2000.  These actions will be discussed in greater detail in Section 4. 


There are no wells in this shallow aquifer within a one-mile radius of the site that are 

currently used for drinking water. The city of Kent (pop. 86,660)9, of which the site is a 

part, obtains most of its drinking water from a much deeper, hydraulically isolated 

artesian aquifer, for which the closest well is slightly more than a mile to the southeast of 

the site. Fire Station 76 is located 0.4 miles south of the site, where the City of Kent 

owns a well that is screened at a depth of 85’ to 95’ bgs. This well was previously used 

to provide flow augmentation for Mill Creek in the mid-1990s, but that well is no longer 

used.10
 

3.3 History of Contamination  

The Western Processing Company, Inc. operated from 1961 to 1983 on a 13 acre parcel 
of land that encompasses most of the current Superfund site.  Originally, Western 
Processing reprocessed animal by-products and brewer's yeast.  During the 1960s, the 
business expanded their operations, to store, reclaim, or bury waste from over 300 
businesses, including some of the Pacific Northwest's largest industries.   

Spills and the improper storage or disposal of wastes or reclamation byproducts caused 
heavy contamination of site soils, shallow groundwater beneath the site, and Mill Creek.  
Investigations identified more than 90 of EPA's priority pollutants at the site, most in the 
categories of volatile organic compounds, semivolatile organic compounds and heavy 
metals. Operation of the Western Processing Company ceased in 1983 by federal court 
order and the site was placed on the National Priorities List (NPL) in September 1983.   

3.3.1 Early Investigations 

Following significant attention to the Western Processing facility by many local 
agencies in the 1970s and early 1980s, EPA inspected the Western Processing facility 

8	 Initial investigations revealed aquitards and differences in water chemistry between the different zones of water, so these 
were originally believed to be discrete aquifers. Subsequent investigations showed that to be incorrect.  The area 
underneath the site is part of a complex alluvial geology; although many discontinuous aquitards exist underneath the 
site, Zones A, B, C, and D are hydraulically interconnected.  Nevertheless, the original terminology was maintained for 
purposes of describing subsurface conditions. 

9	 Washington State Dept. of Financial Management, April 1 Population of Cities, Towns, and Counties (June 27, 2008). 
Available online at http://www.ofm.wa.gov/pop/april1/finalpop2007.pdf, last visited on Jan. 3, 2008. 

10 Conversations with the City of Kent Environmental Engineering Manager, M. Mactutis, on January 7, 2008 and February 
22, 2008. 
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in March 1981 to determine compliance with the then new Resource Conservation and 
Recovery Act (RCRA) regulations.  In August 1982, EPA issued a RCRA § 3013 order 
requiring site owners/operators to investigate contamination in soil, surface water, and 
groundwater. After the owners/operators failed to comply, EPA undertook the 
investigation in September 1982.   

Of the approximately 5,000 drums stored on site, many were leaking, corroded, or 
bulging. In several locations, drums containing incompatible materials (e.g. cyanides 
and ketones, acids and caustics, acids and ethyl amines) were stored together.  
During the sampling, battery casings were found at depths of 15’ to 24’ bgs.   

Concurrent with the investigations by EPA, Washington State’s Department of Ecology 
(WDOE) conducted its own investigation of the site under the authority of the laws of 
Washington State. 

3.3.2 Basis for Taking Action 

Analysis of over 160 soil and groundwater samples confirmed that hazardous 
substances had been released into the environment, had contaminated the shallow 
aquifer, and had caused widespread contamination of soils at the site.  Sediment and 
surface water samples confirmed that site contamination had impacted the creek and 
that Mill Creek exceeded ambient water quality criteria for aquatic organisms. The site 
had a Hazard Ranking System (HRS) score of 58.63 at the time it was listed on the 
NPL. Primary contaminants groups included: Halogenated volatile organic compounds 
(VOCs), polycyclic aromatic hydrocarbons (PAHs), phenolic compounds, and metals.  

3.3.3 Early Actions 

EPA issued a CERCLA § 106 order in April 1983 which required the owners/operators 
to immediately cease operations and provide assurances that they would conduct a 
cleanup. When the company stated that it was unable to undertake the remedy, EPA 
used $1.5 million in CERCLA emergency funds to conduct an immediate removal 
operation to stabilize the site.   

The EPA cleanup began in late April 1983 and was completed in July 1983.  Over 
1,900 cubic yards of solids/sludges and 930,000 gallons of waste liquids and 
hazardous substances were removed from the site.  WDOE used State funds to 
implement storm water control measures at the site shortly thereafter.  The Western 
Processing facility was permanently closed by federal court order in July 1983 and was 
listed on the National Priorities List (NPL) in September 1983.   

3.3.4 Surface Cleanup 

The Focused Feasibility Study for Surface Cleanup was published in June 1984.  
Under a Consent Decree, a group of over 190 Potentially Responsible Parties (PRPs), 
currently referred to as the Western Processing Trust Fund, undertook the surface 
cleanup in July 1984 at a cost of over $10 million.  This was Phase I of the site 
remediation. Over 2,400 truckloads of chemical waste and contaminated soil and 
debris were removed from the site.  Once all surface structures (buildings, tanks, 
impoundments, and waste piles) were cleared from the site, it was graded to prevent 
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stormwater runoff, a plastic-lined pond was constructed to contain collected storm 

water, and a portable treatment plant was brought on site to treat this water. 


Surface cleanup was completed in November 1984, with the exception of about 3,000 
gallons of a dioxin-contaminated oily liquid that was discovered in one storage tank.  
No other dioxin contamination was found on site.  This liquid was placed into double-
walled drums and moved into plastic-lined trailers on the site.  The initial plan for 
disposal of this material was to be through off-site incineration.  This plan for disposal 
was not well received by the public or media sources, which led to a continued search 
for an alternate method of disposal.  In 1986, a mobile batch reactor successfully used 
a KPEG (potassium hydroxide, polyethene glycol) process to treat approximately 
6,000 gallons of dioxin-contaminated liquid on site.  Residual material from the 
treatment process was shipped to Chemical Waste Management's SCA incinerator in 
Chicago. 

3.3.5 Remedial Investigation and Planning 

EPA's phased Remedial Investigation/Feasibility Study (RI/FS), which began during 
the summer of 1983 and proceeded simultaneously with the surface cleanup, added to 
the information obtained from the study following the RCRA § 3013 order. Over 90 of 
EPA's 126 priority pollutants were found in soil, groundwater, and surface water; the 
predominant contaminants were heavy metals, polychlorinated biphenyls (PCBs), 
phenols, and volatile organic compounds (VOCs).  Over 95% of the contamination was 
determined to be in the uppermost 15’ of soil.  Groundwater contamination for the most 
part was concentrated from the top of the water table to approximately 30’ bgs (Zone 
A). Extremely high concentrations of contaminants were found in this shallow 
groundwater with maximum detected concentrations of up to 510 ppm (parts per 
million; mg/kg) of zinc, up to 5,400 ppm of total semivolatile organic compounds, and 
up to 1,346 ppm of total volatile organic compounds (VOCs). 

In March 1985, the complete RI/FS was released to the public.  A series of four public 
meetings/workshops was held at Kent City Hall.  By the second meeting, virtually all 
attendees were parties with financial interests in the cleanup.  Alternatives involving 
excavation and off-site disposal with groundwater pumping appeared to be favored. 

An intensive soil and subsurface waste sampling program was conducted by the Trust 
in the fall of 1986 to obtain pre-design information for excavation of the most highly 
contaminated subsurface wastes. During that test program, concentrations of metals 
in soils were detected at up to approximately 141,000 ppm (parts per million; mg/kg) of 
lead; 10,000 ppm of PCBs; 53,000 ppm of total polycyclic aromatic hydrocarbons 
(PAHs); and 580 ppm of individual (e.g., trichloroethene) VOCs.  Contamination had 
not been detected beyond a depth of about 70’ bgs.  Off-property surface soils 
analysis indicated the presence of metals and organic compounds, which may have 
been transported off the property by wind. 

Shallow site groundwater (Zone A) flows to the northwest into Mill Creek.  The RI/FS 
indicated that Mill Creek captured groundwater to a depth of approximately 50’ to 60’ 
bgs, so it was believed that Mill Creek would act as a hydraulic barrier for the flow of 
shallow contaminated and deeper, less contaminated groundwater.  Groundwater not 
subject to capture by Mill Creek (also flowing to the northwest) became known as the 
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‘regional groundwater’. At the time, EPA believed the contaminated groundwater was 
unlikely to migrate beyond Mill Creek. 

Installation of additional monitoring wells west of Mill Creek led to a Supplementary 
Remedial Investigation (SRI).  The SRI, resulting in a July 1986 report, revealed that a 
plume identified at the time as the trans isomer of 1,2-dichloroethene (referred to as 
the trans plume) had migrated under Mill Creek and was detected in wells west of the 
creek. This was addressed in the 1986 ROD amendment, as discussed below. 

3.3.6 Record of Decision (ROD) 

On September 28, 1985, the EPA Regional Administrator approved the ROD, which 
required the following remedial objectives/major cleanup elements: 

	 Conduct extensive soil and subsurface waste sampling program, on and off site 
property; 

	 Excavation and off-site disposal of the most-highly contaminated soils and non-
soil material; 

	 Elimination of direct contact threats in nearby off-property areas by excavation of 
all soils exceeding the acceptable daily intake (ADI) level or the 1 X 10-5 (1 in 
100,000) excess cancer risk level and by covering remaining soils having above 
background concentrations of priority pollutants; 

	 Construction of a shallow groundwater extraction system and operation of the 
extraction system for a minimum of 5 to 7 years, 

	 Construction, operation, and maintenance of a groundwater treatment plant; 

	 Construction, operation, and maintenance of a stormwater control system; 

	 Excavation of contaminated Mill Creek and East Drain sediments which may 
have been affected by Western Processing; 

	 Attainment of either the Mill Creek performance standard, identified as the 
ambient water quality criteria for aquatic organisms, or the background 
conditions, as measured upstream from the site; 

	 Meeting the Mill Creek performance standard for 30 years after ceasing 

groundwater extraction. 


	 Extensive monitoring of Mill Creek, the East Drain, groundwater, and the 

groundwater extraction/treatment system performance; 


	 Construction and maintenance of a RCRA consistent cap over Sector I after 
pumping is completed; 

	 Long-term surface water and groundwater monitoring; 

	 Perform conditionally required actions if the performance standards are not 
achieved or if it appears that more than 20 years of groundwater extraction will 
be necessary; and 

	 Apply institutional controls, such as deed restrictions, as needed. 
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On September 4, 1986, the EPA Regional Administrator approved an amendment to 
the ROD, which required the following additional element: 

	 Remediation of the plume of 1,2-dichloroethene, referred to as the trans plume, 
which was detected just west of Mill Creek during the SRI.   

The original identification of the trans isomer of 1,2-dichloroethene within the plume 
was misleading; the plume was later determined to primarily contain the cis isomer of 
1,2 dichloroethene. 

3.3.6.1 Performance Goals 

As determined by the Consent Decree, the following treatment performance goals 
were established: 

1. 	 Achievement of an inward flow of shallow groundwater (<40 ft bgs) within a 
specified area (Sector 1) of the site.  This area is approximately defined by the 
property boundaries. Achievement of either: 1) a reversal of groundwater flow for 
Zone B at a depth of 40’ to 70’ at the western boundary of the site; or 2) 
establishment of a hydraulic barrier to regional groundwater flow at the 40’ to 70’ 
depth at the western boundary of the site. 

	 Current Assessment: The inward flow of groundwater from Zone B to Zone A 
within the slurry wall has been consistently maintained. 

2. 	 All air emissions must comply with a discharge permit issued from the Puget 

Sound Air Pollution Control Agency. 


	 Current Assessment: Air emission permit discharge requirements have been 
consistently met by the on-site treatment systems during the five year period 
covered by this review. 

3. 	 Combined wastewater effluent from the treatment systems must meet discharge 
criteria included in the POTW discharge permit. 

	 Current Assessment: Due to reduced discharge levels, the discharge 
authorization from King County recently changed from an individual permit to 
a Major Discharge Authorization. Wastewater discharge permit/authorization 
requirements have been consistently met by the on-site treatment systems. 

4. 	 Mill Creek must be restored to meet the ambient water quality criteria for aquatic 
organisms, or the background conditions, as measured upstream from the site.   

 Current Assessment: Performance standards for surface water in Mill Creek 
were achieved in 1990 and have remained in attainment since that time. 

5. 	 Mill Creek sediments must be tested to determine if leachable and/or bioavailable 
contaminants, which may have originated at the site, were present and could 
adversely impact aquatic organisms.   

 Current Assessment: The remediation of Mill Creek was completed in 1994. 
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3.3.6.2 Cleanup Goals/Standards 

As determined by the Consent Decree, the following cleanup goals were established: 

1. 	 Surface water quality goals for Mill Creek (adjacent to site) are Federal Ambient 
Water Quality Criteria (AWQC) or background-derived concentrations where 
upstream concentrations approach or exceed the AWQC.  These goals are 
applied at designated downstream sampling points.  The Consent Decree 
required that these goals be met within three years. 

 The surface water quality goals for Mill Creek were attained in 1990. 

2. 	 Prior to remediation, shallow groundwater from the site discharged to Mill Creek.  
The surface water requirements were a means of measuring cleanup within 
shallow groundwater beneath the site.  There were no other on-site cleanup 
goals set for the shallow groundwater.  Trans plume groundwater performance 
standards established in the Consent Decree are the MCLs for cis- and trans-
1,2-dichloroethene, 70 µg/l in Zone B.  These standards only apply to the trans 
plume identified at the time of the Consent Decree and do not apply to all offsite 
areas. 

	 Groundwater monitoring of the Sector indicates that the only VOC currently 
detected within the trans plume is chloroethene (i.e. vinyl chloride).  
Chloroethene was only detected in one of the trans plume monitoring wells 
(15M15B) during 2006.  No VOCs were detected in the samples taken in 
2007 from the trans plume monitoring wells. 

3. 	 An Explanation of Significant Difference (ESD)11 was issued in 1995, which 
changed the strategy from an aggressive effort to restore groundwater quality to 
containment. The ESD did not waive, modify, or add any performance standards 
to the amended ROD; however, it did specifically identify a requirement for 
revisiting the issue of setting additional standards for chloroethene in the “trans” 
plume during future five-year reviews. 

	 Geochemical sampling continues to support that conditions in the trans plume 
area are conducive to the natural breakdown of chloroethene; sampling 
results appear to verify that this breakdown is occurring as expected.  EPA 
believes that the current approach is sufficient at this time.    

4. Remedial Actions 

4.1 Initial Subsurface Investigation and Cleanup 

In the fall of 1986, the Trust conducted an intensive soil and soil/waste sampling 
program and geophysical investigation. An on-site lab was set up for fast sample 
turnaround. Over 1,500 soil and waste samples-were taken and analyzed over a four 

11 The ESD is described in greater detail in section 4.6 of this review.   
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month period. This data was used later to determine the limits of excavation of on-site 
subsurface specific wastes and off-property contaminated soils. 

In January 1987, the Trust selected Chemical Waste Management12 as prime contractor 
to conduct the Phase II subsurface cleanup at a cost that was initially estimated at $40 
million. The Trust submitted work plans for the remedial action, which were approved by 
EPA and WDOE.  Activities were conducted consistent with the Consent Decree, the 
NCP, and other state and local requirements.  During the summer and fall of 1987, 
approximately 25,600 cubic yards of highly contaminated soil and sludge were 
excavated and hauled to a Class I RCRA landfill located in Arlington, Oregon.  

The original on-site lab was replaced in January 1988 by a new on-site lab, and was 
comparable to an EPA Contract Laboratory Program (CLP) lab.  Construction of the lab 
marked the implementation of the long-term monitoring program.  The lab was dedicated 
to processing samples from the Western Processing site, and was designed for a peak 
load of over 9,000 samples analyzed per year.  That capacity was later increased to 
more than 11,000 site-specific samples per year. 

4.2 Source Control 

In 1988, the Trust constructed a 4400’ long soil-bentonite slurry wall (see Figure 4) 
around the 14.5 acre site to laterally confine the remaining site contaminants within the 
site boundaries.  The slurry wall is 30” wide, 40’ to 50’ deep, and is a hanging wall that 
extends through the aquitard that separates Zone A and Zone B.  The soil-bentonite 
slurry wall was installed using a backhoe and bucket excavator. This vertical barrier also 
increases efficiency of the groundwater extraction and treatment measures. 

Vertical containment of the contaminants was achieved by groundwater extraction, 
described in detail below. In 1999, an impermeable RCRA style cap (see Figure 8) was 
placed over the main containment area (Sector 1). 

4.3 Groundwater Cleanup 

Remedial systems at the site originally included both an on-site and an off-site extraction 
and treatment system for groundwater cleanup. The original on-site extraction system 
consisted of 13,000’ of infiltration trenches and 206 recovery wells.  The main objective 
of the on-site extraction system was to create and sustain a net inward flow of 
groundwater at the perimeter of the site and a net upward flow of water within the slurry 
wall. An infiltration system was placed in shallow on-site soils within the slurry wall for 
the purpose of flushing contaminants from the shallow soils.  During later years of 
extraction system operation, several well points were used as recharge wells to enable 
additional clean water to be infiltrated below the shallow silt layer that impeded infiltration 
from the site surface. 

The original groundwater treatment plant was completed in July 1988 and operated until 
July 1997. It was designed with two major components: air stripping for VOCs, followed 

12 Chemical Waste Management merged into OHM Remediation Services Corp. in the early to mid 1990s which in turn 
merged with The IT Group in 1998.  All assets and liabilities of The IT Group were acquired by The Shaw Group Inc. in 
2002. Chemical Waste Management’s subcontractors in this phase included Canonie Environmental and HDR 
Infrastructures. 

Fourth 5-Year Review 
Western Processing  

12 



 

  

 

 

 

 

 

 

 

 

 
 

 
                                                 

  

by treatment for metals and semivolatile organic compounds.  Air stripper operations 
began in August 1988, with thermally regenerating carbon adsorption units to capture 
vapor-phase contaminants. After processing by the two treatment systems, extracted 
groundwater was discharged to the local POTW 13 or reinjected into the ground through 
the infiltration system. 

Due to severe fouling of the on-site stripping tower by inorganic precipitates, the 
treatment sequence was modified in September 1989 to provide metals precipitation 
before stripping of VOCs.  After 1989, phenol oxidation and hexavalent chromium 
reduction were discontinued.  Liquid-phase activated carbon filters were used to remove 
oxazolidinone from treated water before discharge to the POTW. 

The trans plume extraction system consisted of three deep wells (trans wells) screened 
between 40’ and 70’ bgs. The Consent Decree required overlapping zones of influence 
for these extraction wells. A capture zone analysis confirmed that the trans plume 
extraction wells effectively captured the plume and was adequately containing the 
contamination in Zone B groundwater.  Water extracted from the off-site trans wells was 
directed to a separate treatment system consisting of a sand filter bed and an air 
stripper. Effluent from this system was reinjected to the infiltration gallery or discharged 
to the POTW. 

Construction of the shallow groundwater extraction and infiltration system and the trans 
plume extraction system began in January 1988 and was completed in May 1988.  
Seven “barrier” monitoring wells were installed west of Mill Creek.  Contaminant 
concentrations in groundwater and water levels are measured using a system of 51 
monitoring wells and 28 piezometers located on and off site in both Zone A and Zone B 
(see Figure 5).   

4.4 Mill Creek 

The Consent Decree required that Mill Creek be restored to meet the ambient water 
quality criteria for aquatic organisms, or the background conditions, as measured 
upstream from the site, and that these conditions be met within 3 years of the effective 
date of the Consent Decree (April 10, 1987).  In March 1990, the Trust reported that the 
3 year performance standards for surface water in Mill Creek had been achieved.   

The Consent Decree also required that Mill Creek sediments be tested to determine if 
leachable and/or bioavailable contaminants, which may have originated at the site, were 
present and could adversely impact aquatic organisms.  This investigation was 
completed in 1992.  Specific reaches of Mill Creek were identified for remediation, which 
involved dredging and placing a 4” gravel bed in the creek.  This remediation was 
completed in 1994 and sediment sampling was discontinued at the end of 1999. 

Water quality in Mill Creek is monitored annually.  Organic compounds are no longer 
monitored regularly in Mill Creek as they have not been detected since 1991.  Although 
PCBs were originally detected in the surface soils for Western Processing, PCBs were 
not detected in Mill Creek sediment or water either downstream or at the site.   

13 The local POTW (publicly owned treatment works) was previously known as METRO, and is currently known as the King 
County Industrial Waste Program. 
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The only item of concern from the Mill Creek monitoring data during this five year review 
period did not come from the site.  In 2006-2007, samples from the monitoring point 
upstream of the site revealed lead concentrations that exceed the Ambient Water Quality 
Criteria (AWQC). The downstream monitoring site detected lower concentrations of lead 
than the upstream monitoring site, so the Western Processing site appears not to 
contribute any lead to Mill Creek.  The upstream source of the lead is currently unknown. 

4.5 East Drain 

The Consent Decree required that East Drain sediments be tested to determine if 
leachable and/or bioavailable contaminants which may have originated at the site were 
present and could adversely impact aquatic organisms.  Investigation results indicated 
that certain areas of the East Drain contained metals exceeding cleanup levels.  An 
investigation that was completed in 1992 also found metal contaminants in the relatively 
stagnant shallow groundwater zone between the East Drain and slurry wall. 

Remediation of East Drain sediments was undertaken in 1993 and over 1,140 tons of 
sediment were removed and shipped to the Waste Management Columbia Ridge 
Landfill, near Arlington, Oregon.  Class A gravel borrow was used as backfill material in 
excavated areas. 

The East Drain extraction system was constructed in late 1993 between the Interurban 
Trail and the East Drain to intercept contaminated groundwater and prevent it from 
recontaminating the clean fill.  The system began operation in November 1994; 
extracted water was treated by the Western Processing groundwater treatment plant.  
The system’s operations ended in December of 1997, after the system’s operations 
reached a point of diminishing returns.  Results of samples taken from the East Drain in 
2006 did show an unexpectedly high concentration of zinc, 597 µg/L.  (See Table 4).14 

Well 13M30A is regularly monitored for the small amount of VOCs that remain to the 
east of the East Drain area.  TCE was last detected at this well in 2002, 1,2-DCE in 
2004, and chloroethene (i.e. vinyl chloride) in 2006.  Neither TCE, DCE, nor 
chloroethene were detected in 2007 for this location. 

4.6 Explanation of Significant Differences (ESD) 

After eight years of remediation (extraction, surface water infiltration, and treatment) to 
restore the site to clean conditions, the Trust submitted a Technical Impracticability 
Waiver (TIW) request, stating that the site could not be cleaned in a reasonable time or 
at a reasonable cost.  EPA and WDOE reviewed the TIW, but did not grant a waiver.  
Instead, EPA issued an ESD in December 1995 which modified the ROD to reflect site 
conditions and remediation.  The objective of the remedial systems was changed from 
an aggressive effort to restore groundwater quality to acceptable levels within 5 to 7 
years to a containment strategy to keep the contamination on site and prevent further 
off-site migration. EPA and WDOE agreed that the modified remedy is fundamentally 
consistent with the selected remedy contained in the ROD and amended ROD and 
would remain protective of human health and the environment. 

The ESD included the following alternative strategy: 

14 East Drain Stations D1 and D2 were dry during third quarter 2007 and therefore were not sampled. 
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1. Containment pumping inside the slurry wall and the trans plume, 

2. Hot spot remediation on-site using thermal reduction and stabilization, 

3. RCRA consistent cap over the site, 

4. Isolation wall, 

5. Trans plume control, 

6 Bioremediation, 

7. Long-term monitoring and five-year reviews, 

8. Institutional controls, 

9. Minimum of 30 years site maintenance, and 

10. Contingency plan. 

4.7 Post ESD Status 

All components of the ESD requiring construction have been completed. The following is 
a summary of the work: 

4.7.1 Containment Pumping.   
A new extraction system was installed in 1996 (see Figure 4) to provide more 
automated operation during the period of hydraulic containment for both on-site and 
off-site plumes.  The former vacuum extraction system was replaced by new 
piezometers, monitoring wells and containment wells which used positive 
displacement pumps.  Existing equipment in Sector 2 (a 50’ wide area between the 
west slurry wall and Mill Creek) and Sector 3 (trans plume area) was updated. Two 
additional extraction wells were added to Sector 4 (the area north of South 196th 
Street) in late 1997. 

The current control system went on line in June 1997, and expanded the control and 
alarm capabilities for the extraction system.  The new extraction system was designed 
to create a constant upward gradient of groundwater in Sectors 1, 2, 3 and 4 to contain 
the contaminants on site.  The water that is extracted to create this gradient is treated 
to strip VOCs and discharged under a discharge authorization to the King County 
sewer system. Off gas from the air stripper is treated with activated carbon prior to 
atmospheric release under a Puget Sound Clean Air Agency permit.  Spent carbon is 
disposed of as hazardous waste at an approved facility. 

The extraction rate for the site averaged around 230 gpm between 1988 to 1997.  This 
rate was reduced to 140 gpm at the end of 1996, because the reinfiltration of treated 
water was discontinued which in turn resulted in a decreased influx of water inside the 
containment area. The extraction rate was further decreased to 75 gpm in 1997, in 
conjunction with the change in strategy from restoration to containment.   

Fourth 5-Year Review 
Western Processing  

15 



 

 

  

 

 

 
 

 
 

 

 

 
  

   

 
    

 

 
                                                 

   
 

Under the current treatment operations, with the trans wells off and the RCRA cap in 
place, a 6.5 gpm average extraction rate is sufficient to maintain the inward and 
upward gradient in Sector 1.  This amounts to a total rate of extraction of over 3.4 
million gallons a year from Sector 1; another 0.3 million gallons a year are extracted 
from Sector 2. 

The system is operational 7 days per week, 24 hours per day.  Shutdowns occur for 
around three hours every eight weeks to change out air stripper trays and around six 
hours every four months to cycle the carbon filters.15  The system operates 
approximately 99% of the time.   

4.7.2 “Hot Spot” Remediation.   
The ESD required treatment of a shallow area near the center of the site that 
contained both VOCs and heavy metals.  The material was to be excavated, treated, 
stabilized, and then placed back into the excavated area prior to installation of the 
RCRA cap. 

Soil samples were collected and analyzed from two depths at 39 locations, using an 
iterative process to identify the most contaminated area of soil using contour and risk-
enhanced contour plots.  It was originally believed that desorption and stabilization 
would be the most cost effective way of addressing the hot spots, but after determining 
it was one large hotspot rather than many small hotspots, offsite disposal was 
determined to be the most cost-effective method to address the issue. 

Soils were excavated from the identified area, and 5761 cubic yards (8983 tons) of 
contaminated soil were shipped to the hazardous waste disposal facility in Arlington, 
Oregon. The excavation was backfilled with lifts of clean gravel and crushed rock.  
Activities began in March 1997 and were completed with regrading of surface soils in 
October 1997. 

4.7.3 RCRA Cap. 
The RCRA cap over Sector 1 was completed in October 1999.  (See Figures 2, 8) 
This served to dramatically reduce the amount of infiltration in the area and thereby 
reduce the amount of pumping necessary to achieve the containment strategy called 
for in the ESD.16 

4.7.4 Isolation Wall.   
The area north of South 196th Street, known as Sector 4,17 was located within the 
slurry wall but had significantly less contamination than the main containment area for 
the site. Testing of surface soils in this area during 1991 established that remedial 
activity for the surface soils had achieved industrial cleanup levels, but groundwater 
treatment in the area was ongoing. The ESD called for an isolation wall to isolate this 
area of relatively low contamination from the rest of the site.  This modification reduced 
the amount of groundwater pumping necessary to maintain containment.  As a result 
of the low level of contamination in Sector 4, a RCRA cap was not required.   

15 The carbon filters are operated in a lead-lag-standby configuration (sometimes referred to as a round robin configuration).  

16  Additional information on extraction rates can be found in § 4.7.1.
 
17 This area is referred to as Cell 7 in site documents prior to construction of the isolation wall.   
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The isolation wall was constructed in 1997 using a soil-cement-bentonite backfill 
material. This varies from the mixture used in the original slurry wall in order to 
provide additional structural stability during the time when the City of Kent constructed 
an embankment for the South 196th Street arterial across the site. 

4.7.4.1 Engineered Breach. 
One year after the isolation wall was constructed, a 15’ deep and 250’ wide segment 
of the slurry wall for Sector 4 was removed to allow for a more natural drainage out 
of the area.  Each side of this breach in the slurry wall is flanked with a “guardian” 
monitoring well, for purposes of ensuring that the natural drainage from this sector 
does not lead to the migration of contaminated groundwater.  Samples collected from 
these monitoring wells since the creation of the breach indicate that the breach is 
functioning as expected.18 

4.7.4.2 Soil Cover. 
Two years after the isolation wall was constructed, a soil cover was placed over 
Sector 4. The purpose of this cover was to reduce rainfall infiltration as the cover 
was graded to enhance drainage.    

4.7.4.3 Downgradient Monitoring Well (8M8B). 
In addition to the “guardian” monitoring wells (wells 9M43A and 9M44A), an 
additional monitoring well is stationed west of Sector 4 for the purpose of detecting 
contaminants. During the fall 2007 sampling, toluene was detected in this 
downgradient monitoring well at a concentration of 17 µg/L.19  This well was been 
sampled twice in 2008, and no VOCs were detected in those samples.  Well 8M8B 
will be sampled again in the fall of 2008. 

The Western Processing site was extensively characterized at the start of the 
cleanup action and monitored for over a decade; toluene has never been detected in 
any of the Sector 4 samples. None of the contaminants known to be present in 
Sector 4 were found at Well 8M8B.  EPA currently believes that the toluene detected 
at well 8M8B may have originated from a source unrelated to Western Processing.20 

4.7.5 Trans Plume Control. 
In 1999, the Trust presented a proposal showing that proper conditions existed around 
the trans plume where the remaining contaminants could be remediated through 
monitored natural attenuation.  This proposal was approved after a through review by 
EPA and WDOE and was initiated in April 2000.  Geochemical indicators (redox 
potential, dissolved iron, VOCs, methane, ethane, and ethane) have been monitored 
since 1999, and the data continues to support that geochemical reducing conditions 
continue to exist in the trans plume area.  The last detection in the trans plume area of 
TCE was in 1992, of 1,2-DCE was in 2002, and of chloroethene was in 2006.  EPA 
supports the continued use of monitored natural attenuation for the trans plume until it 
is established that clean up conditions have been achieved.  

4.7.6 Bioremediation.   

18 Sector 4 contains two extraction wells that are not currently in use but can be returned to service if conditions in Sector 4 
were to change in the future. 

19 The MCL for toluene under the Safe Drinking Water Act is 1000µg/L. 
20 Several current and former solvent contaminated sites exist within three-quarters of a mile from Western Processing. 
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The ESD identified bioremediation as a possible cleanup alternative for both shallow 
and deep groundwater VOC contamination.  Field tests indicated that ongoing natural 
processes (intrinsic bioremediation) would not be significantly enhanced by active 
remediation. Since there was no technical advantage or cost effectiveness, 
bioremediation was removed from active consideration as a cleanup option for Sector 
1, but was successfully implemented for the trans plume. 

4.7.7 Long-Term Monitoring and Five-Year Reviews.   
The Trust has prepared a long-term monitoring and sampling plan for the site.  This 
plan was submitted to EPA and WDOE on October 26, 1999 and after some 
modifications, EPA accepted this plan on March 22, 2000. 

Mill Creek and East Drain are monitored annually for metals21 in addition to 
conventional surface water quality parameters.22  Geochemical parameters are 
measured annually, and are a critical component of the monitored natural attenuation 
program in the trans plume area.  Metals analyses for the groundwater occur annually.  
VOC analyses range from biannually to semiannually, depending on the location within 
the site. 

EPA Issued Five Year Reviews for the Western Processing site in 1993, 1998 and 
2003; EPA will publish this Five Year Review in 2008.  The fifth Five Year Review will 
be due in 2013, five years after this the date of this review.    

4.7.8 	Institutional Controls. 
The Trust has the responsibility for implementing institutional controls to protect the 
remedy, as required in the ROD and the Consent Decree.  An institutional control plan 
was developed by the Trust, and this plan was approved by EPA and WDOE in March 
2000. This plan included the following elements: 

1. Deed restrictions and/or environmental easements for Sector I to protect the 
integrity of the final cap and the monitoring system, prohibit the extraction of 
groundwater for potable or other uses, and require foundation vapor barriers and 
building ventilation systems for any buildings that may be constructed. 

2. A prohibition on the extraction and/or use of groundwater, other than for remedial 
purposes, both on site and in neighboring off property areas. 

3. Annual notification to neighboring property owners to inform them of  
(a) the groundwater contamination and 
(b)   the existing regulations that control groundwater use. 

4. Regular maintenance, as specified in the Operations and Maintenance plan.   
5. Regular monitoring, as specified in the Long Term Monitoring Program. 
6. Maintenance of fencing and the site security plan. 
7. A review of the Institutional Control status every five years. 

With the exception of deed restrictions on the site property, all of the necessary 
institutional controls have either been established or are otherwise being carried out as 
required. Inspections and site visits indicate that these controls are effective in 
maintaining the remedy. 

21 Both areas are sampled for cadmium and zinc. Mill Creek is also sampled for lead, nickel, copper, and chromium. 
22 In this case: pH, hardness, suspended solids, conductivity, and temperature 
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As mentioned previously in this review, the previous land owner for the Western 
Processing property died in 2003, and deed restrictions were not implemented prior to 
his death. These will be necessary to ensure the protectiveness of the remedy, 
however, the title search performed for this review confirmed that title to the property 
has not yet passed on to any heirs or successors of the estate.  After a new land 
owner is identified, EPA intends to resume efforts for establishing deed restrictions to 
ensure the remedy remains protective over the long term. 

The RCRA cap and containment wall extend beyond the original property lines for 
Western Processing.  As a result, four other parcels of property contain portions of the 
RCRA cap and/or the slurry wall.  A title search was executed as part of this five year 
review, which identified that none of these parcels have deed restriction put in place in 
order to protect the remedy. EPA intends to work with the Trust to ensure that the 
Trust places deed restrictions on those parcels in order to protect the remedy. 

4.7.8.1 Groundwater Use.   
The area surrounding the site is currently served by a municipal water supply system 
that provides potable water.  As the Western Processing Superfund site is located in 
King County within the Urban Growth Boundary installation of new private drinking 
water wells are prohibited in the vicinity of this Superfund site.23 

4.7.8.2 Engineered Controls. 
Engineered controls for the site include fencing, locked well caps or vaults, locked 
gates and site security. The site property is leased by the Trust and they maintain an 
office at the site.  They actively maintain the site for security and to ensure the 
engineered and institutional controls are in place and functioning properly. 

4.7.8.3 Zoning. 
The City of Kent has zoning authority over the area in which the Western Processing 
Superfund site is located, and has zoned this area for M2 industrial use.  The Record 
of Decision (ROD) set cleanup standards that the site will be cleaned up to industrial 
use levels. 

The City of Kent’s parcel database allows the individual parcel records to be cross 
referenced with short external documents via electronic flags.  EPA provided a letter 
to the City of Kent Planning Department in order to provide an easy record to which 
these property flags could refer.  This letter identified (1) the parcels on which 
surface contamination was originally located, (2) that these properties will be cleaned 
to industrial cleanup standards, and (3) that these parcels may not be suitable for 
other uses (e.g. residential, child care or commercial uses) as some contamination 
will still be present after being delisted from the NPL.   

EPA does not intend for this letter to serve as a permanent institutional control; the 
letter was only intended to assist the City of Kent.  Nevertheless, it may augment the 
institutional controls, which is why it is noted in this Five Year Review. 

4.7.9 Operations and Maintenance. 

23 King County Ordinance 13.24.140, Code of the King County Board of Health § 12.32.010 
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The Trust currently maintains the site in accordance with various existing work plans.  
Long-term maintenance and operations are addressed in the long-term site operations 
and maintenance plans that were approved by EPA and WDOE.   

Major elements within the O&M plan include inspection of the grounds for erosion and 
the maintenance of the cap drainage system and detention basin, piezometers, sump 
pumps, berms, roads, fences, and gates.  In addition to indirect monitoring of the cap 
and slurry wall through the piezometer network, inspections regularly check for any 
topographical changes on the surface, such as settlement, bulges, or cracking; no 
such changes have occurred in the past five years.   

Within the water treatment plant, major O&M activities include calibration of the 
instruments, upkeep of the blower system (changeout of stripper trays, blower oil, 
belts), changeout of carbon filters, and cleaning scale off the interior of valves and 
piping, either by washing, scraping, or running a Styrofoam pig through the lines.   

4.7.9.1 March 2007 Shutdown. 
An abnormal event occurred at 4 pm on Saturday March 24, 2007.  The stripper 
trays require regular cleaning to remove iron and other precipitates, but one of the 
stripper trays had an unusual amount of precipitate buildup prior to the normal 
cleaning period.  This obstruction caused water to pass into the carbon lead filter, 
which was detected by existing sensors.  The computer control system responded by 
shutting the system down and sending an alarm, both audible within the control room 
and via a pager system to two representatives for the Trust. 

The Trust was unable to determine the issue by remotely logging into the system, so 
they arrived on site to fix the problem.  The stripper tray was replaced with the clean 
standby spare. The supplier of the carbon informed the Trust24 that the wet carbon 
would continue to remove the VOCs from the heated blower exhaust stream.  The 
Trust instead opted to cycle the carbon filters early, disposing of the damp lead unit 
at a hazardous waste landfill, placing the damp lag unit into the lead position, and the 
clean, dry standby unit into the lag position to ensure successful system operation.  
As this required discussions with the carbon supplier, the system was not fully 
returned to service until 4 pm on Monday, March 26, 2007.   

Continuous monitoring of the aquifers through this period showed that the flux 
continued in an upward direction, from Zone B into Zone A, so there was continuous 
containment throughout the event.  The water treatment system shut down at the 
time of the alarm, so no untreated waste water was discharged.  The procedures for 
system fault protection were executed as planned and containment was maintained. 

4.7.10 Contingency Plan. 
The Western Processing Trust Fund submitted a Long Term Contingency Plan to EPA 
and WDOE in November 1999, amended with errata and attachments in February 
2000. This plan identifies procedures for evaluating containment and actions to be 
taken if those procedures indicate loss of containment; the plan covers a period of up 
to 30 years from the approval of the Long Term Contingency Plan. EPA approved this 
plan in March 2000. 

24 As stated within a March 27, 2007 e-mail from Wayne Schlappi (Trust) to Lynda Priddy (EPA) and Chris Maurer (WDOE).  
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5. Progress since Last Review 

5.1 Protectiveness Statement from the Third Five-Year Review 

The remedy at the Western Processing site currently protects human health and the 
environment because the slurry wall, RCRA cap, containment pumping and 
extraction treatment system contain the contaminated groundwater and soil within 
the source area.  The groundwater concentrations off the Western Processing 
property are decreasing and there are no exposure routes to the site contaminants.  
Current land use is consistent with Institutional Control requirements, however, 
institutional controls that will run with the land are not in place and still need to be 
placed on the parcels of property to ensure the remedy remains protective for the 
long term. 

5.2 Status of Recommendations from the Third Five-Year Review 

Recommendations from the Third Five Year Review were to institute permanent 
Institutional Controls that would run with the land, as required by the ROD and ESD. 
Since the Third Five Year Review, ownership of the primary property has been 
unclear. The landowner of the Western Processing site died in 2003.  A title search 
was performed in November 2007, and at that time the title to the property still had 
not passed on to any heirs or successors.   

EPA is currently attempting to determine who the landowner is for the original 
Western Processing property.  No probate proceedings have been filed in King 
County, which is the location of both the original Western Processing facility and the 
residence for the former landowner. In late March 2008, EPA located the attorney 
for the decedent’s estate in New York State.  At the time of that conversation, the 
attorney for the estate had not clarified whether the heirs to the estate would be 
asserting their claim to the property.  As the Trust is ultimately responsible for 
instituting the institutional controls and is interested in purchasing the property, EPA 
provided the attorney for the estate and the attorney for the Trust with contact 
information for each other.  The attorney for the Trust retired in early May 2008, and 
had not reached a resolution prior to his retirement.  EPA intends to continue 
towards a resolution on the question of ownership as soon as the Trust selects a 
new attorney. 

During review of the title information, EPA determined that portions of the slurry wall 
and/or the RCRA cap extend onto four parcels of property that were adjacent to the 
original Western Processing facility and that these properties lack institutional 
controls to protect the remedy.  As the institutional controls need to protect the 
entirety of the slurry walls and RCRA cap, EPA is aware of no reason that prevents 
the implementation of institutional controls on these four properties.  EPA will discuss 
this issue with the attorney for the Trust as soon as the Trust selects their new 
attorney. 
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6. Five-Year Review Process  

The Five Year Review was conducted according to procedures in OSWER Directive 
9355.7-03B-P, Comprehensive Five-Year Review Guidance. 

6.1 Administrative Components 

The initial planning for this Five Year review commenced with an internal EPA kick 
off meeting on January 7, 2008. Over the course of the following week, EPA 
updated the previous site mailing list to ensure current contact names and 
addresses. EPA Region 10 contacted the Trust on January 10, 2008 to inform them 
of the upcoming Five Year Review, request updates to their contacts on their mailing 
list and to ask if any additions that should be added to the site notification list.   

Activities in this review consisted of:
 
a) Community notification, 

b) Review of site-related documents, 

c) Review of monitoring data, 

d) Discussions with the Trust, 

e) Site visit and inspection, and, 

f) Preparation of the Five-Year Review report. 


The Five-Year Review team was led by Chris Bellovary, EPA Remedial Project 
Manager (RPM). Bernie Zavala, EPA Hydrogeologist, Debra Sherbina, EPA 
Community Involvement Coordinator (CIC); Ted Yackulic, EPA Site Attorney; and 
Tim Brincefield, EPA Five Year Review Coordinator provided valuable assistance 
and review during the preparation of this report.  Chris Maurer, WDOE Toxics 
Cleanup Program, also assisted in the preparation of this review. 

6.2 Community Notification 

There has not been any interest expressed from the community in the last five years 
for community involvement in regards to this project, so no community involvement 
activities have occurred between the last Five Year Review and the beginning of this 
Five Year Review. Community interest in this site is considered low.   

In late January 2008, EPA mailed postcard to the contacts on the site mailing list 
announcing the beginning of the Five-Year Review.  On January 30, 2008, EPA 
placed a Public Notice in the Kent Reporter stating that EPA was preparing this Five-
Year Review and to solicit any comments.  At that same time, the public notice was 
published on the EPA Region 10 website. The comment period closed on April 30, 
2008; no comments were received by EPA during this time.  

Upon completion and acceptance of this review, EPA will place a public notice in the 
Kent Reporter and will send a postcard mailing to the site mailing list to inform 
citizens that the finished report is available.  A copy of the review will be sent to the 
Trust. This review will be publicly available on CD and as a hard copy at the Kent 
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Regional Library, at the EPA Region 10 office, and will be available in PDF format on 
the EPA Region 10 Western Processing web page.25 

6.3 Document Review 

The following documents were evaluated as part of the 2008 Five Year Review: 

Feasibility Study for Subsurface Cleanup, Western Processing, EPA, Mar. 6, 1985 
Record of Decision, EPA, Sept. 1985. 
Record of Decision Amendment, EPA, Sept. 1986. 
Western Processing Consent Decree (C83-252M), filed April 10, 1987. 
1988 Annual Evaluation Western Processing, Landau Associates, Mar. 21, 1990 
1989 Annual Evaluation Western Processing, Landau Associates, Dec. 30, 1991 
1990 Annual Evaluation Western Processing, Landau Associates, Mar. 11, 1992 
1991 Annual Evaluation Western Processing, Landau Associates, Aug. 5, 1992 
1992 Annual Evaluation Western Processing, Landau Associates, Sept. 22, 1993 
Memo: Western Processing Phase II, from H. Gaskill (Trust) to L. McPhillips (EPA) 

and M. Kuntz (WDOE), Feb. 9, 1994 
1993 Annual Evaluation Western Processing, Landau Associates, July 27, 1994 
1994 Annual Evaluation Western Processing, Landau Associates, Feb. 28, 1995 
Explanation of Significant Differences, Western Processing Superfund Site, EPA, 

Dec. 11, 1995. 
1995 Annual Evaluation Western Processing, Landau Associates, May 14, 1997 
1996 Annual Evaluation Western Processing, Landau Associates, Sept. 1, 1998 
1997 Annual Evaluation Western Processing, Landau Associates, Dec. 31, 1998 
1998 Annual Evaluation Western Processing, Landau Associates, Sept. 14, 1999 
Long-Term Monitoring Work Plan, Landau Associates, Oct. 26, 1999 
Long-Term Contingency Plan, Landau Associates, Oct. 27, 1999 
Institutional Controls Work Plan, Landau Associates, Nov. 16, 1999 
Long-Term Site Security Plan, Landau Associates, Nov.19, 1999 
1999 Annual Evaluation Western Processing, Landau Associates, Oct. 3, 2000 
2000 Annual Evaluation Western Processing, Landau Associates, Oct. 5, 2001 
2001 Annual Evaluation Western Processing, Landau Associates, June 18, 2002 
Monitored Natural Attenuation Annual Summary - 2002 Western Processing, Landau 

Associates, March 19, 2003 
2002 Annual Evaluation Western Processing, Landau Associates, April 30, 2003 
Third Five Year Review for Western Processing Superfund Site, EPA, Sept. 2003 
2003 Annual Report Western Processing, Landau Associates, July 16, 2004 
2004 Annual Report Western Processing, Landau Associates, July 29, 2005 
2005 Annual Report Western Processing, Landau Associates, May 30, 2006 
2006 Annual Report Western Processing, Landau Associates, June 26, 2007 
2007 Annual Report Western Processing, Landau Associates, June 23, 2008 

6.4 Data Review 

During 2007, 3.13 pounds of metals and 44.7 pounds of organics were removed from 
the extracted groundwater. As of the end of 2007, treatment of the extracted 

25 To locate the EPA Region 10 Western Processing webpage, please visit http://www.epa.gov/r10earth/, click on A to Z 
Subject Index, then W, then Western Processing. 
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groundwater has removed 80,328 pounds of metals26 and 25,390 pounds of organics27 

over the entire course of the groundwater extraction and containment program, most of 
which occurred during the first eight years.  (See Figures 9, 10)  Piezometer readings 
over the past five years confirm that containment at the site has been continuously 
achieved. The groundwater extraction points are shown in Figure 4 in the Appendix, 
water quality monitor locations in Figure 5 and the groundwater elevation monitoring 
locations in Figure 6. 

Water quality monitoring results have generally indicated a downward trend for the 
contaminants of concern for wells outside the Sector 1 containment cell.  Chloroethene 
(i.e. vinyl chloride), a breakdown product of 1,2-DCE, was the only contaminant of 
concern that was detected in the trans plume area during the review period, and is 
further evidence that the natural attenuation is occurring as predicted at this location. 
Mill Creek surface water quality monitoring data do not reflect contamination from the 
site. 

Within the containment area, recent samples from the monitoring wells show 
concentrations of DCE up to 9800 µg/L.  Active containment acts to isolate these 
concentrations of DCE and other contaminants of concern within Sector 1 through the 
use of pumping and treatment, slurry walls and the RCRA cap.  For additional site data, 
please refer to Figures 9-10 and Tables 1-6 in the appendix.  

6.5 Site Inspection 

A site visit was conducted on April 3, 2008.  The purpose of the on site visit was to 
assess the protectiveness of the remedy, including the condition of the extraction and 
treatment system, condition of the cap and cover, stormwater control, and security 
fencing. A site inspection report was completed during the visit and is attached in the 
Appendix with labeled photographs that support the findings from that visit. 

Conditions and progress: 

1. 	 The Western Processing site remains fenced with access controlled by onsite 

personnel. 


2. 	 The RCRA cap and drainage system are well maintained and appear to functioning 
as designed. 

3. 	 The site groundwater extraction system has operated continuously with only very 
brief shut-downs for routine maintenance, with the exception of the March 2007 
shutdown as detailed in Section 4.7.9.  A process flow diagram for the Containment 
Extraction system can be found on Figure 7 in the Appendix. 

4. 	 The treatment plant has operated continuously in compliance with the King County 
water discharge requirements, and with only very brief shut-downs for routine 
maintenance and the March 2007 shutdown as detailed in Section 4.7.9. As a result 
of the reduced volume of treated wastewater discharged, on April 30, 2007 from King 
County Wastewater Discharge Permit No. 7686-02 was superseded by King County 
Major Discharge Authorization No. 4111-01.  During 2007 the treatment plant 

26 73521 lbs of zinc, 3583 lbs of nickel, 1557 lbs of chromium, 616 lbs of lead, 609 lbs of copper, and 443 lbs of cadmium.  
27 603 lbs of PCE, 11315 lbs of TCE, 5693 lbs of DCE, 1002 lbs of TCM, 5571 lbs of DCM, and 1206 lbs of chloroethene. 
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processed 3.38 million gallons of water, while extracting 2.9 pounds of zinc, 0.2 
pounds of chromium, and 44.7 pounds of volatile organic compounds (VOCs). 

5. 	 Piezometers are a necessary component for the monitoring system, and have a 
limited lifespan, so these are replaced as necessary throughout the year. 

6.6 Interviews 

The following people were interviewed during the process of preparing this 
Five Year Review: 

Western Processing Trust Fund
 
Wayne Schlappi, Project Manager 

Ken Brown, Contractor (Shaw Environmental) 

Bill Enkeboll, Contractor (Landau Associates) 

Christine Kimmel, Contractor (Landau Associates) 


City of Kent 
Mike Mactutis, Environmental Engineering Manager 

Community interviews were not conducted for this Five Year Review, as the 
community has not expressed any interest in this site during the past five years. 

7. Technical Assessment: 

7.1 	 Question A: Is the remedy functioning as intended by the decision 

documents? 


No. All components of the remedy have been implemented with the exception of the 
required deed restrictions.  The purpose for the deed restrictions are to ensure that 
current or future property owners do not damage the containment system.  EPA’s review 
of documents, data, and site inspection indicate that all other aspects of the remedy are 
functioning as intended by the ROD. 

7.1.1 Sector 1: Main Containment Area.  
The first performance standard for the 1985 ROD is to prevent further 
degradation of the shallow groundwater, and the 1986 ROD amendment stated 
that the Trust would satisfy this standard if they achieve a shallow groundwater 
flow inward from the boundaries of the contaminated zone.  In furtherance of this, 
the 1985 ROD put forth the plan for a RCRA cap and the 1986 ROD Amendment 
put forth the plan for the slurry wall surrounding the site.  The 1995 ESD changed 
the strategy for Sector 1 from restoration to containment.   

 The RCRA cap and slurry walls are in place and functioning properly; 
 The monitoring system is in place to verify that containment is maintained,  
 The extraction system is successfully maintaining an inward and upward flow 

throughout Sector 1, and properly contains the contaminants within Sector 1; 
 The groundwater treatment plant properly treating the extracted groundwater 

prior to discharge to the POTW; 
 O&M is implemented as approved; 
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As a result, EPA believes that the containment strategy is functioning as intended 
under the ESD, and that ingestion and inhalation exposure pathways to 
contaminated groundwater and/or subsurface soils are under control.  By 
properly containing the contaminants, the first performance standard for the 1985 
ROD is being achieved. 

7.1.2 	 Sector 2 and Mill Creek. 
The second performance standard for the 1985 ROD is to achieve a water quality 
within Mill Creek that is protective of aquatic organisms.  This standard needs to 
be achieved both during and after the period in which pumping occurs. 

Sector 2 is composed of the 50’ buffer strip between the containment wall of 
Sector 1 and Mill Creek, and the purpose of this buffer strip was to allow the 
creek to remain in a natural condition after it was properly restored.  Containment 
is maintained in Sector 1 by continuously drawing shallow groundwater into the 
containment area; if the containment wall was closer than 50’ from Mill Creek, 
there was a risk that this activity could dewater the creek.   

Any contaminants from Sector 2 leaching into Mill Creek have not been 
significant, as the cleanup standards for Mill Creek were achieved in 1993, and 
the site has continued to meet this standard for almost fifteen years.  As a result, 
EPA believes that the second performance standard for the 1985 ROD is being 
achieved. 

7.1.3 	 East Drain. 
The ROD required the removal of contaminated sediments from East Drain and 
the 1986 Consent Decree contains the details for the East Drain monitoring 
program. The Trust completed the removal operations and remediation of East 
Drain in 1998. The Trust collects surface water from East Drain during each fall 
sampling period (assuming water is present) and analyzes these samples for 
metals and conventional parameters to ensure that the cleanup was successful.  
Groundwater near East Drain is sampled semiannually for VOCs and base-
neutral/acid extractables and is sampled annually for geochemical parameters.   

EPA has reviewed the sample data for East Drain and believes that the 
monitoring was performed as intended during the 2003-2008 review period. 

7.1.4 	 Sector 3: Trans Plume Area.   
The 1986 ROD Amendment was the document that first addressed the 
contamination in Sector 3, and stated that the concentration of 1,2
dichloroethene be reduced to below 70 ppb (which is the MCL) throughout the 
plume. The ESD did not modify this plan, but it did state that EPA and WDOE 
will revisit the need to set standards for chloroethene (i.e. vinyl chloride) during 
future five year reviews, or sooner if necessary 

	 The plume has been contracting, so there are no new areas are at risk of 
contamination, and 

	 Sample results have not detected 1,2-dichloroethene in the trans plume since 
2002. 
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	 Concentrations of chloroethene have been falling since their peak, and were 
only detected in one monitoring well for Sector 3 in 2005 and 2006. 

	 The MCL for chloroethene is 2 ppb; none of the detections over this 
monitoring period have exceeded 16 ppb.28 

	 Current measurements show that geochemical reducing conditions continue 
to exist in the trans plume area, so it is anticipated that the remaining 
contaminants will continue to break down in this area. 

EPA believes that the remedy within Sector 3 is functioning as intended under 
the 1986 ROD Amendment. 

7.1.5 Sector 4: North of 196th Street. 
The 1985 ROD states that cleanup of surface and subsurface soils is to include 
the excavation of any soils contaminated with PCBs over 2 ppm and the 
excavation of all other soils that exceed either the acceptable daily intake (ADI) 
level or the 10-5 (1 in 100,000) excess cancer risk level.  Any remaining soils that 
contain concentrations of priority pollutants which exceed background levels for 
industrial areas were to be covered.  The end goal for soils in Sector 4 was to 
achieve an adequately low level of soil contamination that the City and the Health 
Departments could approve the use of the land for industrial development.   

7.1.6 Institutional Controls. 
The institutional control component to the remedy, in the form of deed restrictions 
on the parcels of property that contain portions of the containment walls and /or 
RCRA cap, have not been enacted. When properly implemented, the planned 
institutional controls are expected to be, and to remain, protective.  The delay in 
implementing the deed restrictions is not affecting the current protectiveness 
because the current uses of land are consistent with the planned deed 
restrictions.  The Trust is actively maintaining the site and the Governments 
conduct regular oversight, in order to provide the same protection in the short 
term that institutional controls are intended to achieve in the long term.  

7.1.7 Operations and Maintenance. 
During EPA site visits and inspections, it appeared that O&M activities were 
properly conducted and logs of O&M activities were being maintained on site.  
O&M activities are discussed in more detail in § 4.7.9 of this review.  At this time, 
EPA believes that O&M activities are being properly conducted and that these 
activities are effective in maintaining the remedy. 

7.2 	 Question B: Are the exposure assumptions, toxicity data, cleanup levels, and 
remedial action objectives (RAOs) used at the time of the remedy still valid? 

Yes. Review of the exposure assumptions, toxicity data, cleanup levels, and RAOs 
indicate that the remedy selected at the time of the ROD is still properly supported. 

7.2.1 Human Exposure 
Under current site conditions, potential or actual human exposures are under 
control. The site is protective for people under current conditions. 

28 For purposes of comparison, sample results detected chloroethene in six wells in 2002 and the maximum concentration 
in those samples was 150 ppb of chloroethene, so the decline has been significant. 
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There are no changes known in the physical conditions of the site that would 
affect the protectiveness of the remedy.  This site is zoned industrial and the 
surface soil cleanup levels are consistent with industrial use.  Although 
performance standards for chloroethene (i.e. vinyl chloride) have not been set at 
this time, the amount of chloroethene that remains in the trans plume is 
decreasing and appears to be approaching MCLs.  With the exception of deed 
restrictions, all other necessary protective remedies have been implemented. 

7.2.2 Review of Applicable or Relevant and Appropriate Requirements (ARARs) 

On-site remedial actions must attain (or waive) Federal and more stringent State 
ARARs of environmental laws upon completion of the remedial action, and the 
ARARs are applied as written and interpreted at the time the ROD is signed.29 

EPA reviews changes in ARARs that have occurred during the previous five 
years during each Five Year Review, to determine whether the change in 
regulation calls into question the protectiveness of the remedy.30 

In October 2004, the Washington State Department of Ecology updated risk 
levels for TCE under Washington State’s Model Toxic Control Act to include a 
cancer slope factor for ingestion and inhalation of trichloroethene (TCE).31  EPA 
expects to complete its own review of the carcinogenicity of TCE by late 2010.32 

At this time, these changes do not appear to require a change in the remedy.  
The strategy within the slurry wall is for containment of all contaminants within 
the site boundaries, and this strategy would not be impacted by a change in TCE 
risk levels. In regards to monitored natural attenuation of offsite areas, no TCE 
has been detected in any offsite well since 2002. 

As a result, no changes are necessary at this time.  EPA intends to take any 
changes in ARARs into consideration for any future remedy changes.  

7.2.3 Groundwater Migration  
Contaminated groundwater migration at this site is under control. 

The Western Processing Superfund site contains several areas of contaminated 
groundwater. The contaminated groundwater in offsite areas are monitored to 
ensure that natural attenuation is occurring as predicted, and the data reviewed 
for this evaluation show that these areas are contracting in area and decreasing 
in concentration.  As a result, migration of groundwater from those areas is under 
control. 

29 “Once a ROD is signed and a remedy chosen, EPA will not reopen that decision unless the new or modified requirement 
calls into question the protectiveness of the selected remedy.”  Preamble to the National Contingency Plan, 55 FR 8757. 

30 “[A] policy of freezing ARARs at the time of the ROD signing will not sacrifice protection of human health and the 
environment, because the remedy will be reviewed for protectiveness every five years, considering new or modified 
requirements at that point, or more frequently, if there is reason to believe that the remedy is no longer protective of 
health and environment.”  Preamble to the National Contingency Plan, 55 FR 8758. 

31 Ref: Trichloroethylene Toxicity Information, Ecology, October 2004. Available at: 
https://fortress.wa.gov/ecy/clarc/focussheets/tce%20pce%20oct%202004%20final.pdf.  Last accessed on June 26, 2008. 

32 Ref: Economic Impact Analysis of the Halogenated Solvent Cleaners Residual Risk Standard, EPA, April 2007. Available 
at http://www.epa.gov/ttnecas1/regdata/EIAs/hsceconanalysisreportfinaldraft60000.pdf.  Last accessed on June 26, 2008. 
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For the area under the RCRA cap, a small amount of groundwater is 
continuously extracted in order to contain the contaminated soils and 
groundwater within the containment area. The computer controlled system 
continuously monitors the efficacy of this extraction through a network of 
piezometers. Data reviewed for this evaluation show that the system is properly 
containing the contaminated groundwater within the containment area.  As a 
result, migration of Sector 1 groundwater is under control.   

Sector 4, which is north of South 196th Street, historically had lower levels of 
contamination. As a result, no cap was necessary for this area, and only two 
extraction wells were located within Sector 4.  These pumps were shut down in 
2000 as part of the containment strategy, and are only currently used for taking 
samples, but these pumps remain available for possible use in case site 
conditions change in the future.   

Each side of the 250’ wide breach in the slurry wall has a monitoring well, 
sometimes referred to as guardian wells, for purposes of ensuring that the 
natural drainage from this sector does not lead to the migration of contaminated 
groundwater. Data reviewed for this evaluation indicates that the drainage past 
these guardian wells has not contained contaminants.  As a result, migration of 
Sector 4 groundwater is under control.   

7.2.4 	 Ready for Reuse? 
In the 1985 ROD, as later modified by the 1986 ROD Amendment and the 1995 
ESD, EPA selected response actions for the Western Processing Site to manage 
risks to human health and the environment.  With the completion of the response 
actions for surface soils, surface conditions in Sector 1 meet the cleanup criteria 
and the sector is suitable for development. 

Sector 2 largely consists of the buffer zone to the east of Mill Creek.  That area of 
the site is not suitable for development for both zoning and drainage reasons.  
For the area of Sector 2 that is suitable for development, surface conditions at 
this are of the site meet cleanup criteria.  This area of the site currently houses 
offices used by the Trust for conducting site security, monitoring, operations and 
maintenance. 

Sector 3 consists of the area west of Mill Creek.  This area was not impacted by 
site-related surface contamination; it is part of the site due to the existence of the 
trans plume. This area of the site has been used for industrial activities 
throughout the life of the project, and continues to be suitable for these uses.  

Sector 4 physical constraints appear to preclude development.  The sector is 
irregularly shaped, has a 30’ wide drainage strip centered on Mill Creek as a 
western border, the embankment to the elevated S. 196th Street on its southern 
border, and no road access on any side. The zoning requirements require a 30’ 
setback from property lines, which results in a parcel that has very little available 
area for development. Due to these physical constraints, Sector 4 has not been 
considered for reuse at this time.   

Restrictions on the potential uses for Sectors 1-2 include:  
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A. Any use must be appropriate for M2 Light Industrial zoning requirements.33 

B. Any use must provide access to the monitoring and extraction wells. 
C. Any use must protect the integrity of the monitoring and extraction wells. 
D. Any use must protect the integrity of the site cap and barrier walls. 
E. 	 Any use must not adversely disturb the subsurface soils 
F. 	 Any constructed buildings in Sector 1 must include foundation vapor barriers 

and building ventilation systems. 
G. A prohibition on the extraction of groundwater for potable or other uses. 

Based on information available as of this date, EPA has determined that the 
surface soils in Sectors 1-2 are ready for reuse, as long as any lease agreement 
includes the restrictions above among the provisions that protect the remedy and 
the intended use does not interfere with ongoing sampling and monitoring.  
These same provisions will need to be incorporated into a deed restriction once 
the landowner for the site is identified.  Sector 3 has been available for use 
throughout the history of this site. 

The most recent evaluation by the Trust is that there are insufficient profit 
margins to make reuse a worthwhile goal to pursue at this time, but this may 
change in response to future market conditions. 

7.3 	 Question C: Has any other information come to light that could call into 

question the protectiveness of the remedy? 


Yes. To ensure the long term protectiveness of the remedy, the Contingent Action 
Criteria should be updated to reflect current site conditions. 

7.3.1 Contingent Action Criteria 
The 1995 ESD altered the remediation strategy for the Western Processing site from 
restoration to containment, and the Trust phased this containment strategy into effect 
during 1997.  Part of this strategy included the creation of a Long Term Contingency 
Plan, approved in March of 2000.  The purpose of this contingency plan was to 
evaluate and verify whether the new system properly maintained containment of 
contaminated soil and groundwater, and this plan identified procedures and potential 
contingent actions to implement if loss of containment was to occur.  Assessments of 
the effectiveness of the contingency plan were to occur at five year intervals. 

The Trust performed a statistical evaluation for critical monitoring wells based on their 
historic monitoring results in order to establish a series of set points which are referred 
to as the Contingent Action Criteria (CAC). The previously identified contingency 
procedures are triggered if the CAC are exceeded.   

During this Five Year Review, it was noted that the CAC have not been updated since 
they were originally approved.  Due to declining concentrations of contaminants in 
many areas, some of the CACs remained set at concentrations that were several 
orders of magnitude higher than anything recently recorded at that location. EPA has 
brought this issue to the attention of the Trust, and the Trust has agreed that the CACs 
for some of the critical wells do need to be updated.   

33 Kent City Code § 15.03.010. 
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Current discussions involve whether it would be advisable to first perform a long term 
monitoring optimization (LTMO) analysis based on the site data.  LTMO analyses 
evaluate the historical site data to determine whether the number and placement of 
monitoring wells are optimal, and what would be the optimal sampling frequencies for 
these wells.  It is possible that the results of a LTMO could reveal that it is not 
necessary to maintain all of the existing monitoring wells.  If a LTMO is to occur at this 
site at this time, this analysis should occur prior to updating the CAC.  These 
discussions are currently ongoing. 

7.3.2 Potential Climate Change Impacts 
Average annual temperatures in the Pacific Northwest are projected to increase by 2°F 
by the 2020s and 3°F by the 2040s when compared with a 1970 to 1999 reference 
period. This increase is projected to occur in all seasons, but most models project the 
largest temperature increases in summer (June-August).34  The remedy selected at the 
Western Processing Superfund site has been used in similar sites throughout the 
United States, including those in much warmer climates, and so the anticipated 
increase in temperature does not pose an area of concern. 

Mill Creek is located on the western side of the property, and is a rain dominated 
watershed with a period of peak flow between December 15 and March 1.35  Current 
climate models have a lower degree of certainty in precipitation impacts, but most 
models project a slight increase in precipitation during the fall and winter months.36  As 
portions of the Western Processing Superfund site are located within a 100 year flood 
plain, increases in winter precipitation could present an increased flood risk for the site 
in the future.  As the projected precipitation changes are smaller than 20th century 
year-to-year variability, this data is currently inconclusive, but should be re-evaluated 
during the next five year review. 

The Western Processing site has an elevation of 28’ above the current sea level.  
Current estimates of relative sea level rise for the area of the Puget Sound between 
Tacoma and Seattle are around +1’ by the year 2040 and +3’ by the year 2100, so the  
Western Processing Superfund site is well outside of any areas that may be impacted 
by local sea level rise. 

7.4 Technical Assessment Summary 
With the exception of the deed restrictions, the site data and site inspection reports show 
that all other elements of the remedy have been properly implemented, are functioning 
as intended by the ROD and are effectively maintained by the approved O&M plan.  The 
delay in implementing the deed restrictions has no effect on the current protectiveness 
but could affect long term protectiveness.  There have been no physical changes of the 
site that would affect the effectiveness of the implemented remedial actions.  Surface 
and groundwater exposure routes are under control.   

34 Ref: Climate Change Scenarios, Climate Impacts Group, University of Washington.  Available at 
http://www.cses.washington.edu/data/ipccar4/. Last accessed on June 27, 2008. 

35 Mill Creek data is available at http://wa.water.usgs.gov/data/realtime/adr/2007/12113349.2007.pdf and 
http://dnr.metrokc.gov/wlr/waterres/streamsdata/Mill.htm.  Last accessed on June 27, 2008. 

36 Ref: Scenarios of Future Climate for the Pacific Northwest, Climate Impacts Group, University of Washington.  Available 
at http://cses.washington.edu/db/pdf/kc05scenarios462.pdf.  Last accessed on June 27, 2008. 
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8. Issues, Recommendations and Follow-up Actions 

The major issues, recommendations, and follow-up actions for the Western Processing  
site are presented in the table below: 

Issues 
Affects 

Protectiveness 

Current Future 

Permanent Institutional Controls need to be implemented that 
run with the land on the original facility property. No Yes 

Permanent Institutional Controls need to be implemented that 
run with the land on the adjacent properties which contain part of 
the cap and/or slurry walls. 

Possibly Yes 

The Contingent Action Criteria need to be updated to reflect 
current site conditions. Possibly Yes 

Recommendations / 
Follow-up Actions 

Accountable 
Party 

Oversight 
Agency 

Milestone 
Date 

Affects 
Protectiveness 

Current Future 
Implement remaining 
Institutional Controls 
for the site property 

Western 
Processing 
Trust Fund 

EPA Dec. 2009 No Yes 

Implement remaining 
Institutional Controls 
for adjacent properties 

Western 
Processing 
Trust Fund 

EPA Oct. 2009 Possibly Yes 

Update Contingent 
Action Criteria 

Western 
Processing 
Trust Fund 

EPA Mar. 2009 Possibly Yes 

9. Protectiveness Summary 

The remedy at the Western Processing site currently protects human health and the 
environment because the slurry wall, RCRA cap, containment pumping and extraction 
treatment system contain the contaminated groundwater and soil within the source area.  
The groundwater concentrations off the Western Processing property are decreasing 
and there are no exposure routes to the site contaminants.  However, institutional 
controls that will run with the land still need to be placed on the property to ensure long-
term protectiveness. 

10. Next Review 

Hazardous substances remain on site.  The Fifth Five-Year Review for the Western 
Processing Superfund Site will be required to be complete by July 25, 2013. 
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Figure 2:  Aerial Photo   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                          
 

 
 
 
 
 
 

Figure 2:  Aerial Photo of Western Processing Site 
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Figure 4:  Site Map 
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Figure 5:  Groundwater Elevation Monitoring Locations   

 
 

 

 

Figure 5:  Groundwater Elevation Monitoring Locations 

5 
Figure 5 is originally from the 2007 Annual Evaluation Western Processing, Landau Associates. 
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Figure 6:  Water Quality Monitoring Locations   

 
 

 

Figure 6:  Water Quality Monitoring Locations   

6 
Figure 6 is originally from the 2007 Annual Evaluation Western Processing, Landau Associates. 
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Figure 7:  Process Flow Diagram for the Extraction System 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8:  Site Cap Layers 
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Figure 9:  Cumulative Selected Organics Removed   Figure 9:  Cumulative  
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Figure 10:  Cumulative Heavy Metals Removed 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 9:  Cumulative Selected Organics Removed 

9 

Figure 10:  Cumulative Heavy Metals Removed 

10 

Figures 9 and 10 are originally from the 2007 Annual Evaluation Western Processing, Landau Associates. 
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Table 1: 2007 Environmental Monitoring Schedule 
 

 
   

    
 

   
    
    
    
 

   
    
    
    
 

    
 

  
 

   
    
   
 

  
 
 

 
 
 

                                                 
  

Table 1: 2007 Environmental Monitoring Schedule37 

Location
Sector 1 

Source
Groundwater 

Sites
6 
1 

Frequency
Annual 
Annual 

Analytes 
VOCs, Metals 
Geochemical Parameters 

Sector 2 Groundwater 2 
1 
1 
1 

Semiannual 
Annual 
Biennial 
Annual 

VOCs, Geochemical Parameters 
VOCs 
VOCs 
Metals 

Sector 3 Groundwater 8 
6 
3 
1 

Annual (A) 

Conditional 
Biennial 
Annual 

VOCs, Geochemical Parameters 
VOCs, Geochemical Parameters 
VOCs 
Metals 

Sector 4 Groundwater 5 Annual (A)  VOCs, Metals 

Downgradient Groundwater 1 Annual VOCs, Metals 

East Drain Groundwater 
Groundwater 
Surface water 

1 
1 
2 

Annual (A)

Annual 
Annual 

VOCs 
Geochemical Parameters 
Metals, Conventional Parameters  

Mill Creek Surface water 3 Annual Metals, Conventional Parameters 

(A) = Wells 9M44A, 13M30A, 15M15B, 15M16B, 15M17B, 15M39B, 15M40B, and 15M45B 
are currently sampled semiannually for VOCs. 

37 For an environmental monitoring schedule that is broken down by individual wells, please refer to Table 2-1 of the 2007 
Annual Report, Western Processing, Landau Associates (June 23, 2008). 
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Table 2: Environmental Monitoring Target Compound List 
 

         
  

 

   

         

 
 
 
 
 
 

 

Table 2: Environmental Monitoring Target Compound List 

Volatile Organic Compounds 
Tetrachloroethene 
Trichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 

Total Metals
    Cadmium

     Chromium 
Copper 
Lead 

Oxazolidinone 
   Oxazolidinone (HPMO) 

  Oxazolidinone (OPMO) 

1,1,1-Trichloroethane Nickel 
1,1-Dichloroethene Zinc 
Chloroethene (vinyl chloride) 
1,1-Dichloroethane 
Trichloromethane 
1,2-Dichlorobenzene 
Chlorobenzene 
Styrene 
Ethylbenzene 
Toluene 
Benzene  
o-Xylene 
m,p-Xylene 
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Table 3:  2007 Mill Creek Surface Water Quality 
     
     

         

    
      
        
     
      
   
    
    
    
    
    

    
      
        
      
      
   
    
    
    
    
    

    
      
        
      
      
     
       

       

 
       

 
 

 
 

 

 

 
 

Table 3:  2007 Mill Creek Surface Water Quality 

Third Quarter Ambient Water 
2007 Conc. Quality Criterion Units 

Location: Constituent: 

C1 Conductivity (avg) 
Hardness 
pH (avg) 
Suspended Solids 
Temperature (avg) 

190 
114 

7.36 
14 

60.8 

µmhos/cm 
mg/L 

mg/L 
deg F 

Cadmium (total) 0.25 U 1.3 µg/L 
Chromium (total) 1.4 230 µg/L 
Copper (total) 3.7 13.2 µg/L 
Lead (total) 3.2 3.8 µg/L 
Nickel (total) 2.5 U 176 µg/L 
Zinc (total) 30 118 µg/L 

C3 Conductivity (avg) 
Hardness 
pH (avg) 
Suspended Solids 
Temperature (avg) 

193 
92.1 
7.41 

5 
60.8 

µmhos/cm 
mg/L 

mg/L 
deg F 

Cadmium (total) 0.25 U 1.1 µg/L 
Chromium (total) 0.8 194 µg/L 
Copper (total) 1 U 11.0 µg/L 
Lead (total) 1 U 2.9 µg/L 
Nickel (total) 2.5 U 147 µg/L 
Zinc (total) 12 99 µg/L 

C4 Conductivity (avg) 
Hardness 
pH (avg) 
Suspended Solids 
Temperature (avg) 
Cadmium (total) 
Zinc (total) 

193 
100 

7.38 
5 U 

60.98 
0.25 U 
9.5 

µmhos/cm 
mg/L 

mg/L 
deg F 
µg/L 
µg/L 

U = The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit. 

Note 1: C1 is located upstream of the site, C3 is immediately downstream of the site, 
and C4 is 300’ downstream of where East Drain discharges into Mill Creek. 

Note 2: The Ambient Water Quality Criteria (AWQC) shown are based on the hardness 
measured during the sampling event.  The constituent specific AWQC at C3 also 
represents the allowable concentration per the Consent Decree if the measured 
concentration at C1 is less than 2/3 of the AWQC at C1. 
If the measured concentration of the constituent at C1 is greater than 2/3 of the AWQC 
at C1, the allowable concentration at C3 is increased per the Consent Decree. 

Fourth 5-Year Review 
Western Processing  

44 



 

  

Table 4:  2006 East Drain Surface Water Quality 
 
      

  
     
      

     
      
  

  
  

  
 

  
  
      
      
      

 
      

 
 

Table 4:  2006* East Drain Surface Water Quality 

Third Quarter 2006 Location Location 
D1 D2 Units 

 Constituent: 

Conductivity (avg) 52 103 µmhos/cm 

 Hardness 16.3 28.3 mg/L 

 pH (avg) 6.81 6.24 


Suspended Solids 21 9 mg/L 

 Temperature (avg) 62.24 55.58 ° F 


Cadmium (total) 0.45 0.25 U µg/L 

Zinc (total) 145 597 µg/L 


* 	 During the third quarter of 2007, East Drain Stations D1 and D2 were dry and 
therefore were not sampled.  For that reason, 2006 data is shown on this table. 

Only detected constituents normally analyzed as part of the Long-Term 

Monitoring Plan are included in this table. 
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Table 5:  2007 Detected Constituents in Monitoring Wells 
Table 5:  2007 Detected Constituents in Monitoring Wells 
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Table 6:  2007 Detected VOCs and SVOCs in S-Wells and U-Wells 

 
 

Table 6:  2007 Detected VOCs and SVOCs in S-Wells and U-Wells 
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 Table 5 is originally from the 2007 Annual Evaluation Western Processing, Landau Associates. 
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A1: Community Notification 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

A1: Community Notification 

Kent Reporter 

Postcard Notification 
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A2: Site Inspection Checklist 

 

      

     
 

  
   

 

   
      

    

 

  
  
 

  
         
        
     
      

            
   

       
     

 

 
      
     

         
 

 

   
  

A2:     Site Inspection Checklist 

I. SITE INFORMATION 

Site name: Western Processing Date of inspection: April 3, 2008 

Location and Region: Kent, WA; R10 EPA ID: WAD0009487513 

Agency, office, or company leading the  

five-year review: EPA Region 10 
Weather/temperature: 47°F, 4 mph wind, 
Slightly overcast; shadows were distinct & visible. 

Remedy Includes: (Check all that apply) 
 Landfill cover/containment  Monitored natural attenuation 
 Access controls  Groundwater containment
 Institutional controls  Vertical barrier walls 
 Groundwater pump and treatment 
 Surface water collection and treatment
 Other: Surface water monitoring for Mill Creek 

Attachments:  Inspection team roster attached  Site map attached 
 Inspection team roster on bottom of page 

II. INTERVIEWS  (Check all that apply) 

1. O&M site manager: Wayne Schlappi Project Manager April 3, 2008 
Name  Title Date 

Interviewed  at site    at office  by phone  Phone no.  425-965-4177
 Problems, suggestions;  Report attached ____________________________________________ 

2. O&M staff: Ken Brown Senior Technician 3       April 3, 2008 
Name  Title Date 

Interviewed  at site    at office  by phone     
 Problems, suggestions;  Report attached ____________________________________________ 

Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency 
response office, police department, office of public health or environmental health, zoning 
office, recorder of deeds, or other city and county offices, etc.)  Fill in all that apply. 

Agency City of Kent 
Contact Mike Mactutis Environmental Engineering Manager Jan. 8, 2008 

Name Title Date 

Our discussion was in regards to a well that the City of Kent has that is located to the south of 
the site. This is a flow augmentation well for Mill Creek, but hasn’t been used since the mid
1990s.  Mr. Mactutis was familiar with the Western Processing site, and actively involved in 
meetings with the site when the 196th Street overpass was being constructed.   
I provided Mr. Mactutis an overview of the current site status 

Inspection Team: 
Chris Bellovary EPA Region 10, Remedial Project Manager 206-553-2723 

 Bernie Zavala  EPA Region 10, Hydrogeologist  206-553-1562 
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III.  ON-SITE DOCUMENTS & RECORDS VERIFIED  (Check all that apply) 

1. O&M Documents
 O&M manual  Readily available  Up to date N/A 
As-built drawings  Readily available  Up to date N/A 
 Maintenance logs  Readily available  Up to date N/A 

Remarks: A review of the maintenance log and inspection notebook displayed that 
maintenance logs are being maintained and that the inspections are being 
performed.  The latest inspection data had not been transferred from the inspection 
book onto the official recording forms yet, but it was within the inspection book. 

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

Remarks:  I did not verify these elements during the interview and inspection. 

3. O&M and OSHA Training Records  Readily available  Up to date N/A 
Remarks: HAZWOPER certification is current. 

4. Permits and Service Agreements
 Air discharge permit  Readily available  Up to date N/A 
 Effluent discharge  Readily available  Up to date N/A 
 Waste disposal, POTW  Readily available  Up to date N/A 
 Other permits___________________  Readily available Up to date N/A 

Remarks________________________________________________________ 
5. Gas Generation Records  Readily available  Up to date N/A 

Remarks________________________________________________________ 
6. Settlement Monument Records  Readily available  Up to date N/A 

7. Groundwater Monitoring Records  Readily available  Up to date N/A 
Remarks________________________________________________________ 

8. Groundwater Extraction Records  Readily available  Up to date N/A 
Remarks________________________________________________________ 

9. Discharge Compliance Records  
 Air  Readily available  Up to date N/A 
 Water (effluent)  Readily available  Up to date N/A 
Remarks________________________________________________________ 

10. Daily Access/Security Logs  Readily available  Up to date N/A 
Remarks: The sector is fenced off with a security gate.  Either a combination or an electronic 

pass card is necessary to open the gate. All well vaults that I viewed were 
padlocked.  None of the waste material remains on the surface, so there is not a 
surface waste hazard that needs to be secured. 

IV. O&M COSTS 

1. O&M Organization
 State in-house  Contractor for State 
PRP in-house  Contractor for PRP   
 Federal Facility in-house  Contractor for Federal Facility 
 Other____________________________________________________ 
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2. O&M Cost Records  
 Readily available  Up to date 
 Funding mechanism/agreement in place 

Original O&M cost estimate____________________  Breakdown attached 

Total annual cost by year for review period if available 

From 1/1/2007 To 12/31/2007 $600,000  Breakdown attached 
Date Date Total cost 

Remarks: Per Wayne Schlappi, costs dropped to around $600,000 per year since the 
containment strategy was adopted and implemented, and have remained around 
$600,000.   

3. Unanticipated or Unusually High O&M Costs During Review Period 
Describe costs and reasons:  not applicable. 

V. ACCESS AND INSTITUTIONAL CONTROLS  Applicable  N/A 

A. Fencing 

1. Fencing  Intact  Damaged  Location shown on site map 
Remarks: Due to soil settling or other reasons, some of the fencing leans up to 15° off of 

vertical, but is intact and in place.  There is a coyote hole dug under one spot on 
the fenceline, but it is too small for a person to use for access.  I did note one 
area where there is a gap under the fence in which a person might be able to 
enter. (See § A4.)  One of the gates at the detention pond would not open. 

B. Other Access Restrictions 

1. Signs and other security measures  Location shown on site map  N/A 
Remarks: The road is blocked by a gate that requires an access key to enter.  All of the 

other observed fence gates were locked with padlocks, as were the the observed 
well vaults. Ken Brown and Wayne Schlappi informed me that the water 
treatment building has an entry alarm system.  

C. Institutional Controls (ICs) 

1. Implementation and enforcement 
Site conditions imply ICs not properly implemented  Yes  No  N/A 
Site conditions imply ICs not being fully enforced  Yes  No  N/A 

Type of monitoring: Self-reporting by the Trust; office on site. 
Frequency  Varies: monthly to every other year.  See table 1. 
Responsible party/agency Western Processing Trust Fund. 
Contact:  Wayne Schlappi Project Manager April 3, 2008 425-965-4177 

Name Title Date  Phone no. 

Reporting is up-to-date  Yes  No  N/A 
Reports are verified by the lead agency Yes  No  N/A 

Specific requirements in deed or decision documents have been met 
Yes  No  N/A 

Violations have been reported  Yes  No  N/A 
Other problems or suggestions:  Report attached  
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2. Adequacy  ICs are adequate  ICs are inadequate  N/A 
Remarks: Title to the property has not passed on to any heirs or successors of the estate at 

this time. After that occurs, EPA will resume discussions for implementing the 
restrictive covenants on the title. 

D. General 

1. Vandalism/trespassing  Location shown on site map  No vandalism evident 
Remarks: During the period since the last five year review, there was one unsuccessful 

attempt to break into a truck.  That is the only known incident of trespassing. 

2. Land use changes on site  N/A 

3. Land use changes off site  N/A 
Remarks: The City of Kent continues to evaluate the possibility of extending 72nd Avenue 

across the Western Processing site, but at this time there have not been any 
significant land use changes. 

VI. GENERAL SITE CONDITIONS 

A. Roads  Applicable    N/A 

1. Roads damaged  Location shown on site map  Roads adequate  N/A 

B. Other Site Conditions 

Remarks: 
I viewed the many of the storm grates in Sector 1, a few discharge lines from the Sector 1 cap 
into East Drain (of which there are approximately 20-30, each of which was approximately 8” in 
diameter), overflow area from the detention pond, and the discharge line from the detention 
pond into Mill Creek.  These were all clear of obstruction.  There was a good amount of 
vegetative growth in the detention pond.  Mr. Brown stated that he had recently cut back that 
area, and was amazed at how quickly it grows back in the spring months.  Based on the color 
and thickness of this vegetation, it appeared reasonable that this was new growth as stated. 

VII. LANDFILL COVERS  Applicable  N/A 

A. Landfill Surface 

1. Settlement (Low spots)  Location shown on site map  Settlement not evident 
Areal extent______________ Depth____________ 
Remarks No settlement was evident in the area covered by the RCRA Cap.  There is a low 

area in Sector 4 which may indicate some settlement, as the area was graded back 
in 1999 to enhance drainage.  However, if that is correct, the groundwater 
sampling in Sector 4 has not shown an adverse effect.  

2. Cracks  Location shown on site map  Cracking not evident 
Lengths____________ Widths___________ Depths__________ 
Remarks________________________________________________________ 

3. Erosion  Location shown on site map  Erosion not evident 
Areal extent______________ Depth____________ 
Remarks________________________________________________________ 
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4. Holes  Location shown on site map  Holes not evident 
Areal extent______________ Depth____________ 
Remarks: One small animal hole was noted in the surface soils.  Ken Brown pointed this out 

and stated that he would take care of it.  Only dirt was visible; no cobble was seen.   

5. Vegetative Cover  Grass  Cover properly established  No signs of stress
 Trees/Shrubs (indicate size and locations on a diagram) 

Remarks: Some trees were previously starting to establish themselves at the western fence 
line for Sector 4, but these trees have been removed.  There were several 
Scotch Broom plants in Sector 4 and the detection pond.   

6. Alternative Cover (armored rock, concrete, etc.) N/A 
Remarks________________________________________________________ 

7. Bulges  Location shown on site map  Bulges not evident 
Areal extent______________ Height____________ 
Remarks________________________________________________________ 

8. Wet Areas/Water Damage  Wet areas/water damage not evident 
Wet areas  Location shown on site map Areal extent______________ 
Ponding  Location shown on site map Areal extent______________ 
Seeps  Location shown on site map Areal extent______________ 
 Soft subgrade  Location shown on site map Areal extent______________ 

Remarks: The ground east of S17 in Sector 4 appeared to be waterlogged, but not to a 
problematic amount.  An estimate of that sector is approximately 200 square feet. 

9. Slope Instability

 Slides  Location shown on site map    No evidence of slope instability 
Areal extent______________ 
Remarks________________________________________________________ 

B. Benches  Applicable  N/A 
(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt 
the slope in order to slow down the velocity of surface runoff and intercept and convey the 
runoff to a lined channel.) 

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

D. Cover Penetrations  Applicable  N/A 

1. Gas Vents  Active  Passive
 Properly secured/locked  Functioning  Routinely sampled  Good condition 
 Evidence of leakage at penetration  Needs Maintenance  N/A 

Remarks_________________________________________________________ 
2. Gas Monitoring Probes

 Properly secured/locked  Functioning  Routinely sampled  Good condition 
 Evidence of leakage at penetration  Needs Maintenance  N/A 

Remarks________________________________________________________ 
3. Monitoring Wells (within surface area of landfill) 

 Properly secured/locked  Functioning  Routinely sampled  Good condition 
 Evidence of leakage at penetration  Needs Maintenance  N/A 

Remarks_________________________________________________________ 
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4. Containment Wells
 Properly secured/locked  Functioning  Routinely sampled  Good condition 
 Evidence of leakage at penetration  Needs Maintenance  N/A 

Remarks_________________________________________________________  
5. Settlement Monuments  Located  Routinely surveyed N/A 

Remarks_________________________________________________________ 
E. Gas Collection and Treatment  Applicable   N/A 

F. Cover Drainage Layer  Applicable  N/A 

1. Outlet Pipes Inspected  Functioning  N/A 
Remarks_________________________________________________________ 

2. Outlet Rock Inspected  Functioning  N/A 
Remarks_________________________________________________________ 

G. Detention/Sedimentation Ponds  Applicable  N/A 

1. Siltation Areal extent______ Depth______  N/A Siltation not evident 
Remarks_________________________________________________________ 

2. Erosion Areal extent______ Depth______  Erosion not evident 
Remarks_________________________________________________________  

3. Outlet Works  Functioning  N/A 
Remarks_________________________________________________________ 

4. Spillover  Functioning  N/A 
Remarks_________________________________________________________ 

H. Retaining Walls  Applicable  N/A 

I. Perimeter Ditches/Off-Site Discharge  Applicable  N/A 

1. Siltation  Location shown on site map  Siltation not evident 
Areal extent______________ Depth____________ 
Remarks_________________________________________________________ 

2. Vegetative Growth  Location shown on site map  N/A 
 Vegetation does not impede flow 

Areal extent______________ Type____________ 
Remarks: Vegetation was encroaching on some of the drainage grates, but upon viewing 

these, it appears this was relatively recent growth and that the sector is regularly 
cleared.  I saw no vegetative debris either that would impede flow. 

3. Erosion  Location shown on site map  Erosion not evident 
Areal extent______________ Depth____________ 
Remarks_________________________________________________________ 

4. Discharge Structure Functioning  N/A 
Remarks_________________________________________________________ 
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VIII.  VERTICAL BARRIER WALLS  Applicable  N/A 

1. Settlement   Location shown on site map  Settlement not evident 
Areal extent______________ Depth____________ 
Remarks_________________________________________________________ 

2. Performance Monitoring 
Remarks:  Described in detail within this Five Year Review. 

A. Treatment System  Applicable  N/A 

1. Treatment Train (Check components that apply) 
 Metals removal  Oil/water separation  Bioremediation 
 Air stripping  Carbon adsorbers 
Filters ___________________________________________________
 Additive (e.g., chelation agent, flocculent):  metals sequestering agents.
 Others ___________________________________________________
 Good condition  Needs Maintenance  
 Sampling ports properly marked and functional 
 Sampling/maintenance log displayed and up to date 
 Equipment properly identified 
 Quantity of groundwater treated annually ________________________________
 Quantity of surface water treated annually: not applicable. 

Remarks: Floor was kept clean, instruments and flow lines were properly labeled, walkways 
were kept clear.  The control system, as explained by Wayne Schlappi and Ken 
Brown, appears to contain redundant safety mechanisms, including a battery 
backup to send an alarm via pager if the power is ever lost.  

2. Electrical Enclosures and Panels (properly rated and functional) 
N/A  Good condition  Needs Maintenance  

Remarks: Approximately 1” of water is on the bottom of the vaults, and enters the 
lowermost electrical enclosures.  Wayne Schlappi stated that the sump pumps 
need a small amount of suction head, which is why the water is present, and that 
they have verified that all of the connections within the lower enclosures are 
completely encased. 

3. Tanks, Vaults, Storage Vessels 
N/A  Good condition  Proper secondary containment  Needs 

Maintenance 
Remarks: See note J.2 “Electrical Enclosures and Panels”. 

4. Discharge Structure and Appurtenances
 N/A  Good condition  Needs Maintenance  

Remarks________________________________________________________ 
5. Treatment Building(s)

 N/A  Good condition (esp. roof and doorways)  Needs repair 
 Chemicals and equipment properly stored 

Remarks________________________________________________________ 
6. Monitoring Wells (containment remedy) 

 Properly secured/locked  Functioning  Routinely sampled  Good condition 
 All required wells located  Needs Maintenance        N/A 

Remarks________________________________________________________ 
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B. Monitoring Data 

1. Monitoring Data 
Is routinely submitted on time  Is of acceptable quality 

2. Monitoring data suggests: 
 Groundwater plume is effectively contained  Contaminant concentrations are declining  

C. Monitored Natural Attenuation 

1. Monitoring Wells (natural attenuation remedy) 
 Properly secured/locked  Functioning  Routinely sampled  Good condition 
 All required wells located  Needs Maintenance  N/A 

Remarks_________________________________________________________ 

X. OTHER REMEDIES 

If there are remedies applied at the site which are not covered above, attach an inspection sheet 
describing the physical nature and condition of any 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 effective and functioning as 
designed.  Begin with a brief statement of what the remedy is to accomplish (i.e., to contain 
contaminant plume, minimize infiltration and gas emission, etc.). 

The remedy selected for the Western Processing site involves containment of the source 
contaminants on site through the use of barrier walls, a RCRA cap, and sufficient extraction 
of groundwater to prevent outward migration.  The remedy also calls for a pump and treat 
system to contain the trans plume.  After a study showed the area to be an ideal site for 
monitored natural attenuation, the pump and treat system was turned off.  

The remedy is functioning as intended and is described in detail earlier in this Five Year 
Review.  The Monitored Natural Attenuation of the trans plume is ongoing and effective.

 B. Adequacy of O&M 

Describe issues and observations related to the implementation and scope of O&M 
procedures.  In particular, discuss their relationship to the current and long-term protectiveness 
of the remedy. 

There were a few issues that were identified during the inspection, many of which were pointed 
out by representatives of the Trust, but none of these issues had the appearance of any sort of 
a long-term or recurring problem.  Trust staff stated that they would take care of the issues as 
soon as they were identified.  

None of the identified issues were out of the ordinary for the type of site and setting of the site. 
EPA believes that the results of this inspection indicate that the on site O&M is adequately 
implemented and is protective of the remedy.  
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C. Early Indicators of Potential Remedy Problems 

Describe issues and observations such as unexpected changes in the cost or scope of O&M or 
a high frequency of unscheduled repairs that suggest that the protectiveness of the remedy 
may be compromised in the future.    
The inspection data does not appear to contain indicators of a potential remedy problem. 

D. Opportunities for Optimization 

Describe possible opportunities for optimization in monitoring tasks or the operation of the 
remedy. 
The system has been in operation long enough that there is enough data for a proper 
statistical analysis, and prior to the start of the inspection, we discussed the possibility of 
using statistical methods for Long Term Monitoring Optimization.  EPA used the MAROS 
(Monitoring and Remediation Optimization System) Software for an analysis at the Frontier 
Hard Chrome site, to good effect.  

The analysis would focus on the adequacy of the sampling frequency and locations based on 
the data collected over several years.  It is quite possible that this may indicate that the 
sampling frequency at some of the wells could be reduced.  This will be discussed in more 
detail after the Trust has had the opportunity to become familiar with these methods. 

A3: Interview Records 

Site Interviews 
I spoke with Mr. Wayne Schlappi (Western Processing Trust Fund ), Mr. Ken Brown 
(Shaw Environmental), Mr. Bill Enkeboll (Laundau Associates) and Ms. Christine 
Kimmel (Laundau Associates) on April 3, 2008 at the Western Processing Superfund 
site. 

Water Issues 
I stated that I had recently looked at flood plain maps in the area, and although most of 
the site is in the 500 year flood plain, some areas of the site fell within the 100 year 
flood plain. I asked if the site has ever had any problems with flooding, and if so, what 
occurred. Mr. Schlappi stated that although the water level in Mill Creek has gotten 
very high during the spring of some years to the point of almost filling the culvert that 
the creek flows through, they have not experienced any problems with flooding on site.  
Mr. Brown stated that in the beginning (of their management of the site), the detention 
basin used to fill to the overflow spillway, but that has not happened in a long time. 

I asked if they have ever had a situation where heavy rainfall has overwhelmed the 
drainage system for the cap. Mr. Schlappi stated that they have not.  He stated that 
they inspect the drains from the cap regularly, that Ken Brown removes any Scotch 
Broom that appears, and that neither of them have seen any erosion control issues.  
Mr. Schlappi stated that of the stormwater off the cap, some is discharged to Mill 
Creek, some is discharged to East Drain, but the majority is discharged into the 
detention pond to the north of Sector 4.  I did observe some Scotch Broom that was 
present in Sector 4; it was several feet high but the base was not very thick in 
diameter, which indicates that it was probably relatively new growth. 
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I stated that I understood that water discharged from the water treatment building lead 
to the local sewer system; Mr. Schlappi confirmed that was correct.  I asked where 
water discharges from the office building lead, and Mr. Schlappi confirmed that those 
discharges also go to the sewer system.   

Treatment Center 
I asked to see the operating permits to ensure that they were kept on site.  Mr. 
Schlappi provided me with a binder that contained the operating permits, which I 
looked through to verify.  Mr. Schlappi stated that they are inspected once a year by 
the Clean Air Agency to ensure they are in compliance with their operating permit.   

Site Security 
I asked Mr. Schlappi if they kept a log of people who access the site.  Mr. Schlappi 
stated that they do not, but that the fence requires either one of their electronic 
openers or a key code to enter, and they maintain access control over the site using 
those methods. 

Operations and Maintenance 
At the time of the inspection, one of the Trust’s electrical contractors showed up at the 
control room. Messrs. Schlappi and Brown described how the electrical connections 
are checked for faults using an IR camera, because heat will be generated where 
there is a problem with the connection.  According to Mr. Schlappi, this allows them to 
detect problems before they would otherwise be visible. 

I asked to see a copy of their on site daily O&M log.  Mr. Brown showed me a copy of 
the official records.  He stated that they copy the data from their field inspection 
notebook onto the official record forms, that the latest inspections were not in the 
official record book yet, but that it was possible that he had submitted those for review 
and merely not received them back to place in the binder yet.  I asked to see the field 
inspection notebook, and this was present right next to the O&M binder.  I did not 
perform an in depth verification at that time, but I did review some records from each 
book. It appears that between the two books, all of the inspection data is present, and 
that it is also possible to verify the official records against the field inspection notebook.   

Mr. Brown stated that for the water treatment center, they log the instrumentation, 
chemical use, and carbon use; he also stated that after the 2001 earthquake, they 
pressure tested the entire system.  Mr. Brown stated that they have alarms, both local 
and remove, for smoke, building access, high level sump (both for the building and for 
the vaults), chemical feed system, and for the blower.  Mr. Brown stated that they have 
dual pumps (one online, one as a full spare) and that they compare the total flow rates 
of what leaves all of the individual pumps with what arrives at the building as another 
method of verifying that they have no leaks in the system. 

Mr. Brown stated that on their discharge, they get an alarm, both local and remote; if 
the pH ever drops below 6.0 and that the system shuts down if the effluent pH drops to 
5.2. That shutdown point is to ensure that they do not violate their King County 
discharge authorization.  Mr. Brown stated that they have a battery backup for the 
entire system, including the paging system, in case of power loss; he also showed me 
the containment sump to collect any spilled liquids.  Mr. Brown stated that they 
currently change out the trays on the stripper around every eight weeks: it takes 
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around 2 hours to change out a tray, 2 hours for flush the line and adjust the belt 
tension, and that the system is down for a total of 3 hours during each changeout.   

Ms. Kimmel stated that they test the carbon filters once a month using a Summa 
canister, and they cycle these when they are seeing a 25% breakthrough from the lead 
carbon filter. 

Mr. Brown showed us the Pig that he stated they use to shoot through the line to 
remove iron and scale.  They have a Y in a well header within the building to inject the 
pig, and they collect it on the exit side outside.  

Mr. Schlappi stated that they now only use wells 16 and 17 for sampling; those were 
only used for a few years, and Wayne stated that they received permission from the 
governments to stop using those wells for extraction because they were continuously 
becoming fouled with iron.  Mr. Schlappi stated that they manually check the 
piezometers, on a monthly basis for the variable ones and on a quarterly basis for the 
stable ones. 

Other Issues 
When we were crossing under the bridge, moving from Sector 1 to Sector 4, Mr. 
Enkeboll described some of the work that was done when the 196th St. overpass was 
put in place.  He stated that it was an interesting design, because in order to ensure 
the contaminants did not migrate, the bridge foundations were not allowed to breach 
the aquitard. 

Telephone Interviews 
I spoke with Mr. Mactutis, the Environmental Engineering Manager for the City of Kent, 
over the telephone on January 7 and February 25 of 2008.  The main purpose for our 
conversation was because during a review of well logs around the Western Processing 
Superfund site, I noticed that the City of Kent owned a well around 1 half mile south of 
the site and I wanted to find out more information about this well.  Mr. Mactutis 
informed me that in the mid to late 1990s, the city drilled a number of wells to be able 
to provide flow augmentation for Mill Creek.  This well has not been used since the late 
1990s and that the City has no current plans to use that particular well again in the 
future. 

Mr. Mactutis was knowledgeable about the Western Processing Superfund site, and 
used to attend weekly meetings for the site at the time that the South 196th Street 
overpass was being constructed.  I gave him a summary of the site, and answered 
some of his questions in regards to the slurry wall breach in Sector 4 and the upset 
condition that occurred in March 2007.  I also informed Mr. Mactutis about the 
upcoming Five Year Review for the Western Processing site. 
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A4: Site Photographs 

Photo 1: The entrance sign at the approach to the site.38 

Photo 2: Immediately outside of the entrance.  The gate was opened just prior to 
taking this photo to provide a better view of the road and the water treatment 
building. Sector 1 is behind the fence. 

38 The phone numbers on the Regulating Authorities sign were for previous EPA and WDOE project managers.  The 
Trust was notified of this and the sign was corrected before the June 26, 2008 meeting at the Western Processing 
site. The correct contact numbers are 206-553-0247 for EPA and 360-407-7223 for WDOE. 

Fourth 5-Year Review 
Western Processing  

74 



 

  

 
 

    

 
 

 

 
 
 

Photo 3: 	 This photo was taken on top of the RCRA cap, looking north.  One of the 
storm drains for the RCRA cap (center) is visible as is one of the extraction 
vaults (right center).  The storm drain was kept clear of overgrowth.   
The water treatment building and the South 196th Street bridge are both 
visible in the background. 

Photo 4: A view inside one of the extraction vaults. 
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Photo 5: The water treatment plant (manifold, air striper, blower). 

Photo 6: 	 VOCs are removed from the stripper air by carbon filters (shown in blue). 
The carbon in the carbon filters is eventually disposed of in a hazardous 
waste landfill. 
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Photo 7: The SCADA system has a number of graphic display screens to enable real-
time monitoring and control of the extraction and treatment systems.  Shown 
below is the water treatment system display screen. 

Photo 8: A view of the Sector 1 RCRA cap from the water treatment building. 
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Photo 9: Interurban trail and the 196th Street overpass.  This view is towards the north.  
Sector 1 is on the left side of the fence line. 

Photo 10: 	 A storm drain in Sector 1 for the RCRA cap.  The vegetation seen in this 
photo is in the foreground; the drain was clear of any overgrowth.   
The fence does not reach the ground at this location, but the reinforcement 
line near the bottom would still make access to the site rather difficult. 
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Photos 11: A view of the detention area, facing north from Sector 4. 

Photos 12: A view of the detention area, from within the fence. 
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Photo 13: The design overflow from the detention area leads to Mill Creek. 

Photo 14: Mill Creek, looking north from the edge of Sector 4.  
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Photo 15: Mill Creek, west of the detention area.  A depth gauge is visible in the center. 

Photo 16: A view of East Drain, facing south-southeast. 
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ARARs 
CD 
CERCLA 

CLG 
COC 
ESD 
GMP 
GMZ 
IC 
ICL 
ICP 
LFG 
MCL 
NCP 
NHDES 
NPL 
O&M 
OMP 
OU 
PAH 
PRPs 
RA 
RD 
RI/FS 
ROD 
TBCs 
ug/l 
EPA 
VOC 

ABBREVIATIONS AND ACRONYMS 

Applicable or Relevant and Appropriate Requirements 
Consent Decree 
Comprehensive Environmental Response, Compensation, and Liability 
Act 
Coakley Landfill Group 
Contaminants of Concern 
Explanation of Significant Difference 
Groundwater Management Permit 
Groundwater Management Zone 
Institutional Controls 
Interim Cleanup Levels 
Institutional Control Plan 
Landfill Gas 
Maximum Contaminant Level 
National Contingency Plan 
New Hampshire Department of Environmental Services 
National Priorities List 
Operation and Maintenance 
Operation and Maintenance Plan 
Operable Unit 
Polycyclic Aromatic Hydrocarbons 
Potential Responsible Parties 
Remedial Action 
Remedial Design 
Remedial Investigation/Feasibility Study 
Record of Decision 
To Be Considered Requirements 
micrograms per liter (i.e., parts per billion) 
United States Environmental Protection Agency 
Volatile Organic Compounds 



Coakley Landfill 
Third Five-Year Review 

[This page intentionally left blank.] 



Coakley Landfill 
Third Five-Year Review 

Executive Summary 

The United States Environmental Protection Agency, Region 1 (EPA) has conducted a Five-
Year Review ofthe Remedial Actions (RAs) implemented at the Coakley Landfill Superfund Site 
in North Hampton and Greenland, New Hampshire in compliance with the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA), 42 U.S.C. Section 9601, 
et seq. EPA conducted this review between December 2010 and September 2011 with technical 
assistance from the New Hampshire Department of Environmental Services (NHDES). 

This is the third Five-Year Review Report for the Site. The triggering action for this review was 
the date ofthe second Five-Year Review, signed September 21, 2006. Subsequent reviews are 
conducted at least every five years. The purpose ofthe Five-Year Review is to evaluate whether 
response actions and original performance standards remain protective of human health and the 
environment. 

The response actions for the Site are documented in two Records of Decision (RODs) and five 
Explanations of Significant Differences (ESDs). The Site is divided into two separate operable 
units (OUs). The first OU (source control) provided for the remediation ofthe source of 
contamination at the Coakley Landfill Site, including the contaminated groundwater beneath and 
in the vicinity ofthe landfill. Source control included consolidation onto the landfill of wastes 
and sediments identified beyond the edge ofthe landfill and covering the landfill with an 
impermeable cap. The remedy for the second OU (management of migration) addresses 
groundwater contamination which has migrated from the landfill. The response action includes 
using institutional controls (ICs) to prevent use of contaminated groundwater; utilizing natural 
attenuation to remediate the contaminated groundwater plume; and groundwater monitoring. 
The Coakley Landfill Site achieved construction completion status with the signing ofthe 
Preliminary Close-Out Report on September 29, 1999. 

Overall, the remedy at the Coakley Landfill Superfund Site currently protects human health and 
the environment in the short-term. Long-term protectiveness has been achieved already in OU-1 
through the completion and continued maintenance ofthe landfill cap, long-term monitoring, 
and use restrictions. Long-term protectiveness will be achieved in OU-2 when interim 
groundwater cleanup levels for all contaminants of concern are met and restrictions on the use 
of groundwater within OU-2 can be removed. Monitoring ofthe Site will continue until cleanup 
levels for all contaminants of concern are met. 
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Five-Year Review Summary Form 

SITE IDENTIFICA TION 

Site name: Coakley Landfill 

EPA ID: NHD064424153 

Region: 1 State: NH City/County: North Hampton and Greenland, Rockingham 
County _ 

NPL status: Final 


Remediation status Complete 


Multiple OUs? Yes Construction completion date: 09/29/1999 


Has site been put into reuse? No 


REVIEW STATUS 

Lead agency: Potential Responsible Party (PRP) with U.S. Environmental Protection Agency 
(EPA) and State oversight 

Author name: Gerardo Millan-Ramos 

Author title: Remedial Project Manager Author affiliation: EPA Region 1 

Review period: 12/2010 to 09/2011 

Date(s) of site inspection: 04/27/2011 

Type of review: 

X Post-SARA Pre-SARA NPL-Removal only 

Non-NPL Remedial Action Site NPL State/Tribe-lead 

Regional Discretion 


Rev iew n u m b e r : Third 


Triggering action: Completion of Second Five-Year Review 


Triggering action date: 09/21/2006 


Due date (five years after triggering action date): 09/21/2011 
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Five-Year Review Summary Form cont'd. 

Issues: 

1.	 Even though no one within the Groundwater Management Zone (GMZ) and its immediate vicinity is exposed to 
the groundwater, 1,4-Dioxane has been detected at levels exceeding the New Hampshire Ambient Groundwater 
Quality Standards (NHAGQS) at most monitoring wells within OU-1 and several within OU-2. Additionally, 
manganese has been detected outside the current GMZ (wells GZ-123 and FPC-2A/B outside the southern edge 
ofthe GMZ) above the EPA Health Advisory, and both manganese and arsenic concentrations in the FPC-6 well 
cluster (inside the eastern edge ofthe GMZ) suggest that concentrations may exceed the Interim Compliance 
Levels (ICLs) beyond the GMZ boundary. 

2.	 Damage to the fence must be repaired: unlocked monitoring wells and gates must be locked and properly 
labeled; excessive vegetation in some swales and near the fence must be removed; also construction equipment 
and materials that are too close to the fence and monitoring wells, must be relocated. 

3.	 There is a possible need for groundwater extraction restrictions for properties on the eastern side ofthe landfill. 
Groundwater extraction in this area has the potential to alter the flow of groundwater and increase the extent of 
the plume, thus adding complexities and time to the ongoing remedy. 

4.	 Changes to the Institutional Control Plan (ICP) were made at the time the GMZ was being discussed and 
implemented. However, these changes have not been incorporated into the final ICP that was approved by EPA. 

5.	 Groundwater Management Permit will expire on June 18, 2013. Site contaminants within the GMZ continue to 
exceed state and federal cleanup levels. Exceedences outside GMZ suggest that concentrations may also exceed 
ICLs beyond the GMZ boundary. 

Recommendations and Follow up actions: 

1.	 a) Sample monitoring wells at the outermost edge ofthe GMZ and the two residential wells for 1,4 -Dioxane for 
the next two rounds. 
b) Perform additional analysis to determine whether the site contaminants are moving beyond the edge ofthe 

GMZ and whether the current GMZ needs to be expanded and Institutional Controls (ICs) need to be established on 
additional properties and evaluate the need for further response action. 

c) Prepare an Explanation of Signiflcant Differences (ESD) to add 1,4-Dioxane as a COC with an ICL. 

2.	 Perform the necessary repairs to the fence, and lock /properly label all monitoring wells that were lacking these 
features at the time ofthe inspection. Also remove excessive vegetation and relocate the construction equipment 
and materials to a safe distance from the fence. Coordinate and document this activity with the regulatory 
agencies and the Coakley Landfill Group (CLG). 

3.	 Evaluate the need for further ICs in the area east ofthe landfill to prevent altering of groundwater flow as a 
means of containing the contaminated groundwater plume. 

4.	 Update the Final ICP to incorporate changes that were made during the planning and implementation ofthe 
GMZ. 

5.	 Renew GMP for GMZ and potentially expand boundary if additional tests show site contaminants migrating 
beyond the current GMZ boundary. 
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Protectiveness Statement(s): 

OU-l 

The remedy at Operable Unit 1 currently protects human health and the environment, both in the short and long 
term. All human health threats at the Site have been addressed through stabilization and capping ofthe landfill and 
the landfill cap is functioning as intended. Installation of fencing and warning signs and deed restrictions are 
preventing human exposures at the capped landfill. Toxicity tests that were applied to a "worst case scenario " in 
the sediment samples, revealed no significant ecological impact, and EPA concluded that it is likely there are no 
significant ecological impacts in surface water and sediment at the Site. In order to ensure that the currently non
toxic concentrations are not increasing significantly, a reduced surface water and sediment monitoring effort will 
remain in place. Also, the landfill gas monitoring program will remain in place. 

OU-2 

The remedy at OU-2 currently protects human health and the environment in the short-term because on-site 
residents are not exposed to the groundwater, as water utility service has been provided, and there is no evidence of 
such exposure for off-site residents. Also, a GMZ has been established via a NHDES GMP, and ICs have been 
established for all properties within the GMZ. Groundwater monitoring to determine compliance with the 
groundwater monitoring standards for the landfill, will continue to be conducted as a component of OU-2. Long-
term protectiveness will be achieved when interim groundwater cleanup levels for all contaminants of concern are 
met. 

Site-Wide 

Overall, the remedy at the Coakley Landfill Superfund Site currently protects human health and the environment in 
the short-term. Long-term protectiveness has been achieved already in OU-l based on the maintenance ofthe 
landfill cap, long-term monitoring, and use restrictions. Long-term protectiveness will be achieved in OU-2 when 
interim groundwater cleanup levels for all contaminants of concern are met and restrictions on the use of 
groundwater within OU-2 can be removed. Monitoring ofthe Site will continue until cleanup levels for the 
contaminants of concern are met. 
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LO INTRODUCTION 

The purpose of a five-year review is to determine whether a remedy at a Superfund Site is 
protective of human health and the environment. The methods, findings and conclusions of 
reviews are documented in Five-Year Review Reports. In addition, Five-Year Review Reports 
identify issues found during the review, if any, and identify recommendations to address them. 

The Agency has prepared this Five-Year Review Report pursuant to CERCLA and the National 
Oil and Hazardous Substances Pollution Contingency Plan (NCP), 40 C.F.R. Part 300. 
CERCLA Section 121(c) as amended states: 

If the 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 five years after the initiation of such remedial 
action to assure that human health and the environment are being 
protected by the remedial action being implemented. In addition, 
if upon such review it is the judgment ofthe President that action 
is appropriate at such site in accordance with section [104] or 
[106], the President shall take or require such action. The 
President shall report to the Congress a list of facilities for which 
such review is required, the results of all such review, and any 
actions taken as a result of such reviews. 

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

If a 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 five 
years after initiation ofthe remedial action. 

EPA has conducted this five-year review ofthe selected remedy at the Coakley Landfill 
Superfund Site (Site) in Greenland and North Hampton, New Hampshire. The review was 
conducted from December 2010 through September 2011, with assistance from the New 
Hampshire Department of Environmental Services (NHDES). This report documents the results 
ofthe review. 

This is the third five-year review for the Site, which is required due to the fact that hazardous 
substances, pollutants, or contaminants remain at the Site above levels that allow for unlimited 
use and unrestricted exposure. The triggering action for this statutory review is the date ofthe 
second Five-Year Review Report signed on September 21, 2006. 

11 



Coakley Landfill 
Third Five-Year Review 

2.0 SITE CHRONOLOGY 

Table 1 lists the chronology of events for the Coakley Landfill Superfund Site. 

Date 

1972 

1979 

1983-1986 

July, 1985 

June 10,1986 

March 2, 1990 

June 28, 1990 

March 22, 1991 

May 23, 1994 

September 30, 1994 

May 17, 1996 

September 24, 1996 

September 29, 1999 

September 29, 1999 

September 25, 2001 

Table 1: Chronology of Site Events 

Event 

Landfill operations begin 

Initial discovery ofthe problem 

Water main extension completed near the site by the towns of North 
Hampton and Rye Water Districts 

Landfill operations cease 

Final listing on the National Priorities List (NPL) 

Operable Unit l(OU-l) Remedial Investigation/Feasibility Study 
(RI/FS) complete 

OU-l Record of Decision (ROD) signature 

OU-l Explanation of Significant Differences (ESD) addressing landfill 
cap design 

Operable Unit 2 (OU-2) RI/FS complete 

OU-2 ROD signature 

OU-l ESD addressing landfill gas system design 

OU-l construction start 

OU-l ESD addressing leachate collection and treatment 

Construction completion 

First five-year review report 
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September 21,2006 Second Five Year Review Report 

September 28, 2007 ESD for OU-l and OU-2 updating ARARs to include revised and 
additional standards 

June 19,2008 Groundwater Management Zone (GMZ) established and all 
Institutional Controls (ICs) in place 

July 1st , 2009 ESD for OU-2 clarifying the revision ofthe Arsenic Maximum 
Contaminant Level (MCL) 

July 29, 2009 Addendum to the Second Five Year Review Report 

May 10,2010 Approval of an updated Project Operations Plan for OU-2 

3.0 BACKGROUND 


3.1 Physical Characteristics 

The Coakley Landfill Superfund Site (Site) includes approximately 92 acres located within the 
towns of Greenland and North Hampton, Rockingham County, New Hampshire. The actual 
landfill covers approximately 27 acres. The Site is located about 400 to 800 feet west of 
Lafayette Road (U.S. Route 1), directly south of Breakfast Hill Road, and about 2.5 miles 
northeast ofthe center ofthe town of North Hampton. The landfill borders farmland, 
undeveloped woodlands and wetlands to the north and west and commercial and residential 
properties to the east and south. 

3.2 Land and Resource Use 

Landfill operations began in 1972, with the southem portion ofthe Site used for waste disposal 
from the New Hampshire municipalities of Portsmouth, North Hampton, Newington, and New 
Castle, along with Pease Air Force Base. 

Concurrent with landfill operations, rock quarrying was conducted from approximately 1973 
through 1977. Much ofthe refuse disposed of at the Site was placed in open (some liquid-filled) 
trenches created by rock quarrying and sand and gravel mining. 

In 1982, the city of Portsmouth began operating a refuse-to-energy plant on leased property at 
Pease Air Force Base. From July 1982 through July 1985, Pease Air Force Base and the 
municipalities of Rye, North Hampton, Portsmouth, New Castle, Newington and Derry, among 
others, began transporting their refuse to this plant for incineration. The Site generally accepted 
incinerator residue from the refuse-to-energy plant after July, 1982. In March 1983, the New 
Hampshire Bureau of Solid Waste Management ordered the landfill closed to all waste disposal 
except burnt residue from the incinerator. In July, 1985 the landfill was closed to all disposal 
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activities. 

3.3 History of Contamination 

In 1979, the New Hampshire Waste Management Division received a complaint concerning 
leachate breakouts in the area. A subsequent investigation by the Bureau of Solid Waste 
Management resulted in the discovery of allegedly empty drums with markings indicative of 
cyanide waste. A second complaint was received in early 1983 by the New Hampshire Water 
Supply and Pollution Control Commission regarding the water quality from a domestic drinking 
water well. Testing revealed the presence of five different volatile organic compounds (VOCs). 

3.3 Initial Response 

A subsequent confirmatory sampling beyond these initial wells detected VOC contamination to 
the south, southeast, and northeast ofthe Coakley Landfill. As a result, the town of North 
Hampton extended public water to Lafayette Terrace in 1983 and to Birch and North Roads in 
1986. Prior to this time, commercial and residential water supply in these areas was obtained 
from private wells. 

Also in 1983, the Rye Water District completed a water main extension along Washington Road 
to the comer of Lafayette Road (U.S. Route 1) and along Dow Lane. This extension brought the 
public water supply into the area due east and southeast of the intersection of Breakfast Hill 
Road and U.S. Route 1. See Figure 1-1 (Site Location Plan) for a map showing the 
aforementioned roads and the dwelling units. In December 1983, the Coakley Landfill was 
proposed for listing on the NPL, and was listed in 1986. 

3.4 Basis for Taking Action 

EPA signed a cooperative agreement with the state of New Hampshire on August 12, 1985 to 
conduct a RI/FS. The RI/FS for OU-l (Source Control) was completed on March 2, 1990. The 
RI/FS for OU-2 (Management of Migration) was conducted by the EPA and completed on May 
23, 1994. Both studies found contaminants in groundwater beneath the landfill as well as outside 
the landfill boundaries. VOCs detected at the Site included benzene, ethyl benzene, 
chloroethane, chlorobenzene and xylene. Semi-volatile organic compounds (SVOCs) detected 
included predominantly polycyclic aromatic hydrocarbons (PAHs) and dichlorinated benzenes. 
Inorganic compounds were detected in all groundwater and sediment samples and included 
arsenic, barium, iron, lead, manganese, nickel, beryllium, selenium and vanadium. 

The objectives ofthe OU-l ROD were to eliminate threats posed by direct contact with or 
ingestion of contaminated soils and wastes at the Site, and protect the drinking water aquifer by 
minimizing further migration of contaminants to the groundwater and surface water. The 
objective ofthe OU-2 ROD was to manage the migration of contaminated groundwater outside 
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the landfill boundaries. Groundwater in this area is classified a drinking water aquifer. 
Investigations at the Site have identified ingestion of groundwater as the primary threat to human 
health at this Site. Interim cleanup levels (ICL) for groundwater were established for 16 
contaminants of concern (COC): 

Table 2: Contaminants of Concern 

Contaminant ICL (ug/l)* Revised ICL 
(u«/l) 

Benzene 5 
Chlorobenzene 100 
Tetrachloroethene 3.5 
1,2-Dichloropropane 5 
2-Butanone 200 
Diethyl phthalate 2,800 
Trans-1,2-dichloroethene 100 
Phenol 280 
Antimony 6 
Arsenic 50 10** (MCL) 
Beryllium 4 
Chromium 50 
Lead 15 
Manganese 180 (health advisory) 300 ** (health advisory) 

Nickel 100 
Vanadium 260 
Tetrahydrofuran 154 (NHAGQS)*** 

*	 ICLs from 1990 and 1994 RODs. 

** Revised MCL (effective January 23, 2006) and health advisory (as of 2004) was 
addressed in a 2007 ESD. 

***	 New Hampshire Ambient Groundwater Quality Standards (NH AGQS) (Env-Or 603.03, 
Table 600-1). Tetrahydrofuran was added as a COC by the 2007 ESD. 
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4.0 REMEDIAL ACTIONS 

4.1 Remedy Selection 

On June 28, 1990, EPA issued a ROD for the source control operable unit (OU-l) ofthe Site. 
On March 22, 1991, EPA issued an ESD concerning modifications to the source control remedy 
related to landfill cap construction and emissions from air strippers proposed to be used to treat 
the groundwater. A second ESD was issued on May 17, 1996, which changed active landfill gas 
collection and treatment to a passive collection system. A third ESD was issued on September 
29, 1999 which documented the decision to eliminate groundwater collection and treatment. On 
September 20, 2007, a fourth ESD was issued, revising the MCL for Arsenic from 0.5mg/L to 
0.10 mg/L, increasing the EPA Health Advisory for Manganese from 180 ug/L to 300 ug/L, and 
adding tetrahydrofuran to the list of COCs. Lastly, on July 1, 2009 an ESD was issued, 
clarifying that the MCL for Arsenic was revised to 0.010 mg/L and re-issuing the 2007 ESD, to 
reflect the correct MCL. 

The remedial action objectives, as stated in the OU-l ROD, are to: 

Prevent ingestion of groundwater containing contamination in excess of federal 
and state drinking water standards or criteria, or that poses a threat to public 
health and the environment. 
Prevent the public from direct contact with contaminated soils, sediments, solid 
waste and surface water which may present a health risk. 
Eliminate or minimize the migration of contaminants from the soil into 
groundwater. 
Prevent the off-site migration of contaminants above levels protective of public 
health and the environment. 
Restore ground and surface water, soils and sediments to levels which are 
protective of public health and the environment. 

The major components ofthe source control remedy, as modified by the five ESDs are: 

Excavation with disposal of wetlands sediment onto the landfill. 

Consolidate solid waste. 

Cap the landfill. 

Fence the landfill. 

Collect and vent landfill gases. 

Long-term environmental monitoring. 

Institutional controls (ICs) - to prevent contact with Site contaminants and to 

protect components ofthe remedy. 
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The ROD for the management of migration operable unit (OU-2) was issued on September 30, 
1994. The ROD called for natural attenuation ofthe contaminated groundwater, which had 
migrated from beneath the landfill into off-site areas, together with long-term environmental 
monitoring and institutional controls. The major components ofthe management of migration 
remedy, as modified by the 2007 and 2009 ESDs are: 

• ICs to prevent use of contaminated groundwater. 
• Natural attenuation for the contaminated groundwater plume. 
• Groundwater monitoring. 

4.2 Remedy Implementation 

4.2.1 Source Control and Management of Migration 

A Consent Decree (CD) for the remedial design (RD), construction, operation and maintenance 
(O&M) ofthe source control remedy became effective on May 5, 1992. The Coakley Landfill 
Group (CLG), representing parties potentially responsible for the contamination, completed the 
design ofthe OU-l remedy, and EPA approved the design on January 25, 1996. Construction 
began September 24, 1996 with the relocation of trash from along the perimeter ofthe landfill to 
the top ofthe landfill. Wetland sediments were removed and placed on the landfill during 1997. 
The landfill cap was completed in the fall of 1998 and a pre-fmal inspection was conducted by 
EPA and NHDES on September 15, 1998 which concluded that no significant construction items 
remained. Similarly, a pre-fmal inspection was conducted on October 6, 1998 which determined 
that wetland construction/restoration activities were complete. 

Monitoring of groundwater quality and water levels continued throughout the RD, construction 
and post-construction phases. EPA evaluated that data and determined that the landfill cap was 
effective in reducing leachate generation such that the collection and treatment of contaminated 
groundwater at the edge ofthe landfill was no longer necessary. EPA's decision was 
documented in the ESD issued on September 29, 1999. 

A CD for the implementation ofthe management of migration remedy became effective on 
January 11, 1999. The CLG submitted an environmental monitoring plan for the OU-2 remedy 
which EPA approved on March 10, 1999. The monitoring plan objective was to 1) assess OU-l 
Remedial Action (RA) impacts on site sediment, surface water, groundwater, and 2) monitor 
natural attenuation of cleanup standard constituents in the OU-2 area, sediments, surface water 
and groundwater. To attain this objective, the monitoring plan originally required sediment, 
surface water and groundwater sampling and analysis in April, August and November of each 
year. The monitoring plan also required analysis for VOCs, SVOCs, metals, natural attenuation 
indicators and water quality indicators. Annual monitoring of groundwater and surface water 
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continues today and an annual data assessment report is provided to the EPA and NHDES. 
However, sediment sampling was subsequently modified to be collected every five years, and 
ambient air and landfill gas monitoring occurs quarterly after which reports are provided to both 
agencies. 

An updated version ofthe Project Operations Plan (POP) for the management of migration 
remedy was conditionally approved on May 10, 2010; it contains an Environmental Monitoring 
Plan, a Quality Assurance Project Plan, a Health and Safety Plan, and a Methane Monitoring 
Plan. The Environmental Monitoring Plan's purpose is to monitor the extent of migration ofthe 
contaminated groundwater and other potentially affected media (surface water and sediments), 
and to track the natural attenuation ofthe groundwater contamination. The plan outlines the 
methods and procedures that will be used to demonstrate conformance and compliance with 
ICLs. 

Under the POP, wells at OU-l and OU-2 are monitored annually for field parameters (i.e. static 
water level, turbidity, specific conductance, temperature, pH, and dissolved oxygen), dissolved 
metals, total metals, and volatile organic compounds (see figure 2, table 2-2 and table 2-3 in 
Appendix G for further details). Surface water and leachate samples are collected and analyzed 
annually for field parameters, inorganic parameters, total metals and volatile organic compounds. 
Sediment samples are collected and analyzed every 5 years for total metals (see table 2-5 in 
Appendix G for further details). 

4.2.2 Institutional Controls 

A plan for implementation of ICs was submitted to EPA by CLG in June 2000 and the final draft 
ofthe Groundwater Use Restriction documents for incorporation into the plan was submitted in 
June 2001. Both documents were approved by EPA in August 2001. The objectives ofthe 
Institutional Control Plan (ICP) are to: 1) provide a plan and schedule to implement institutional 
controls to restrict ingestion ofthe degraded groundwater plume that is migrating from the Site 
in accordance with Section X ofthe OU-2 ROD, and 2) evaluate the effectiveness ofthe selected 
and implemented ICs. The CD defines these ICs as deed restrictions or other declarations of 
covenants, easements or notices created to restrict the use of groundwater at the Site, limit 
exposure to waste material, ensure non-interference with the remedy and ensure the integrity and 
effectiveness ofthe remedy. More specifically, the statement of work attached to the CD states 
that with respect to groundwater use, ICs for the Site will include an ICP that creates a GMZ for 
the landfill and the contaminated groundwater plume. 

A GMZ was established via a Groundwater Management Permit (GMP) issued by NHDES on 
June 19, 2008. Groundwater easements to restrict and/or control the use of groundwater were 
obtained by the CLG from property owners located within the GMZ that do not have alternate 
water available. In addition, notifications were recorded with the registry of deeds on all parcels 
contained within the GMZ which have alternate water available. See Appendix I for a copy of 
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the notice of GMP as filed at the Rockingham County Registry of Deeds, a list of the properties 
located within the GMZ, and a copy ofthe GMP issued by NHDES. 

Restrictiofis on the landfill property prohibit any activity, including, but not limited to any 
construction, or use ofthe property which would damage the landfill cap, or interfere with the 
performance, operation or maintenance of remedial actions for OU-l and OU-2. 

4.3 System Operations/Operation and Maintenance (O&M) 

Required system operations in the OU-l Operation and Maintenance Plan (OMP) include: annual 
mowing and inspection ofthe landfill cap and surface water drainage systems, and quarterly 
ambient air and landfill gas monitoring. Annual sampling and monitoring of groundwater and 
surface water is required for both OUs. Sediment sampling is performed every five years. Since 
ICs are in place, annual monitoring ofthe effectiveness of ICs is also required. 

Table 3: Annual Operating and Maintenance Expenses by Operable Unit 

Operable Unit 1 Operable Unit 2 Year 

2010 $ 46,292.97 $ 40,447.39 

2009 $ 47,048.95 $45,841.22 

2008 $ 45,311.65 $71,175.57 

2007 $ 33,967.79 $63,881.71 

2006 $51,494.55 $ 47,479.73 

TOTAL $224,115.91 $ 268,825.62 

Estimated annual 
$46,217.86 $ 52,488.06 cost (3 year average) 
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5.0 PROGRESS SINCE THE LAST FIVE-YEAR REVIEW 

5.1 Protectiveness Statement from the Previous Five-Year Review 

The protectiveness statements from the entire site, taken from the Second Five Year Review read 
as follows: 

A protectiveness determination ofthe source control remedy at OU-l cannot be made at this time until 
further information is obtained. Metals exceedances are present above ecological benchmarks in the 
surface water, leachate and sediment at the Site. Additional monitoring data has been collected and will 
be analyzed to determme if adverse ecological impacts are present in these media. It is expected that the 
data analysis will take approximately 15 months to complete, at which time a protectiveness 
determination will be made. In addition, sporadic violation of off-site methane gas levels must be brought 
into compliance with state regulations. All human health threats at the Site have been addressed through 
stabilization and capping ofthe landfill and the landfill cap is functioning as intended. Installation of 
fencing and warning signs and deed restrictions are preventing human exposures at the capped landfill. 

A protectiveness determination ofthe management of migration remedy at OU-2 cannot be made at this 
time until further information is obtained. High levels of arsenic and manganese are present in wells at 
the edge of the proposed groundwater management zone. Additional data must be collected so that a 
determination can be made whether elevated levels are a result of landfill impacts or from a source other 
than the NPL Site. Dependent on these findings, the scope ofthe groundwater remedy may need to be 
modified. A protectiveness determination will he made in 15 months when all data has been evaluated. 
The extent ofthe GMZ needs to be determined and institutional controls established for all properties 
within the GMZ. Monitoring ofthe Site will continue until cleanup levels for the contaminants of concern 
are met. It is expected to take approximately 15 years to reach cleanup levels. 

A site-wide protectiveness determination for the Coakley Superfund Site cannot be made at this time until 
further information is obtained. Metals exceedances are present above ecological benchmarks in the 
surface water, leachate and sediment at the Site and high levels of arsenic and manganese are present in 
wells at the edge ofthe proposed groundwater management zone. Additional data has been and/or will be 
collected and analyzed and a protectiveness determination will be made in 15 months. 

Subsequently, on July 29, 2009 and Addendum to the Second Five Year Review was approved 
and modified these statements to read: 

The remedy at Operable Unit 1 is protective of human health and the environment. However, the landfill 
gas monitoring program will remain in place, as will a reduced surface water and sediment monitoring 
effort to ensure that the currently non-toxic concentrations are not increasing significantly. Groundwater 
monitoring to determine compliance with the revised groundwater monitoring standards for the landfill 
will be conducted as a component of OU-2. A plan for future monitoring will be developed by the 
agencies and CLG as appropriate for the next five year review. 

The remedy at Operable Unit 2 is protective of human health and the environment in the short-term. 
Long-term protectiveness will be achieved when interim groundwater cleanup levels for all contaminants 
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of concern are met. 

The remedy at the Coakley Landfill Superfund Site is protective of human health and the environment in 
the short-term. Long-term protectiveness has been achieved already in OU-l based on the mamtenance 
ofthe landfill cap. long-term monitoring, and use restrictions. Long-term protectiveness will be achieved 
in OU-2 when interim groundwater cleanup levels for all contaminants of concern are met and 
restrictions on the use of groundwater within OU-2 can be removed. 

5.2	 Progress Since the Last Five-Year Review 

The recommendations ofthe 2006 review, as modified by the 2009 Addendum, are stated as 
follows: 

•	 Prepare an ESD (to reflect the changes in the Arsenic MCL and Manganese Health 
Advisory). 

•	 Affirm boundary of GMZ and if it needs to be expanded, establish ICs at additional 
properties. 

•	 Obtain GMP approval from NHDES. 

•	 Obtain easements for three properties which currently require ICs, and others, if GMZ is 
expanded. 

•	 Install active measures to control methane gas exceedances in compliance with state 
regulations 

•	 Follow up sampling and discussion with EPA and NHDES to determine whether the 
sediment, surface water and leachate pose an ecological risk and, if so, how it should be 
addressed. 

•	 Continue methane gas monitoring program. 

•	 Perform chemistry testing to ensure that the currently non-toxic concentrations (at 
sediment, surface water, and leachate samples) do not show an upward trend. 
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5.3	 Status of Recommendations Since the Last Five-Year Review 

Table 4: Status of Recommendations since Last Five-Year Review 

Issues from Previous Review 

Arsenic MCL has been lowered to 
10 ug/l from current site ICL of 50 
ug/l and health advisory for 
manganese has changed from 180 
ug/l to 300 ug/l. 

Boundary of proposed GMZ needs 
to be affirmed. 

GMP must be obtained. 

All Institutional Controls must be in 
place. 

Off-site methane gas levels must be 
brought into compliance with state 
regulations. 

Leachate, surface water and 
sediment metal exceedances must be 
addressed. 

Methane Gas 

Action Taken and Outcome 

An ESD documenting the changes in the arsenic MCL and the manganese 
health advisory was written and finalized on September 30, 2007. 
Subsequently, on July 1, 2009 another ESD corrected an error in the 
reported numeric value ofthe revised arsenic MCL. 

The CLG defined a clean edge for the plume and provided all the 
necessary infonnation to apply for a GMP in 2008. 

On June 19, 2008, NHDES approved the GMP application submitted by 
the CLG. 

ICs at the remaining properties were implemented at the time ofthe GMP 
approval, establishing a GMZ, on June 19, 2008. Deed notices were 
placed on all affected properties within the GMZ and the notices were 
recorded at the Rockingham County Registry of Deeds in June 2008. The 
CLG is required to annually notify residents at all affected properties. 
Annual monitoring at the Site will continue until the interim groundwater 
cleanup levels for al! contaminants of concern, as required under the OU-2 
ROD are met. 

The Coakley Landfill Group (CLG) installed methane gas alarms in 
buildings on abutting properties in 2007 and no violations have been 
reported on those properties since that time. From September 21, 2006 to 
the present, no methane has been detected above the state standard for 
methane soil gas (2.5%) at three ofthe six gas monitoring probes (M-2, M
4, and M-5). For the other three monitoring probes (M-l, M-6, and M-7), 
sporadic violations have been observed ranging from single detections of 
2.6% at M-l on September 24, 2007, and 4.2% at M-7 on September 30, 
2008, to several detections at M-6 (8.1% on September 30, 2008, 4.5% on 
September 18, 2009, 8.0% on June 30, 2010, and lastly, 3.4% on March 
30, 2011). The agencies will continue to require CLG to perform quarterly 
landfill gas monitoring of landfill gas probes M-4, M-5, M-6 and M-7 and 
allow scaled back landfill gas monitoring at M-l and M-2 to twice a year 
based on historical data and lack of any nearby structures. 

In 2008 and 2009 additional sediment and surface water samples, 
respectively, were collected and toxicity tests were run, which showed no 
significant ecological impact. Since the sampled area was selected as the 
"worst case area" based on chemistry testing, EPA concluded that it is 
likely there are no significant ecological impacts in surface water and 
sediment at the Site. This was documented in July 29, 2009 as an 
Addendum to the Second 5 Year Review. 

CLG has continued the methane gas monitoring program as described 
above, under the oversight of EPA and NHDES. 
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Issues from Previous Review Action Taken and Outcome 

Sediment, Surface Water and CLG performed annual chemistry testing of these samples and in 2010 it 
Leachate Sampling Plan performed a statistical analysis of all historical data to ensure that the 

currently non-toxic concentrations do not show an upward trend. 

6.0 THE FIVE-YEAR REVIEW PROCESS 

6.1 Administrative Components 

The Coakley Landfill Superfund Site five-year review was conducted by Gerardo Millan-Ramos, 
the EPA Remedial Project Manager, with assistance from the following review team members: 

Joseph Donovan NHDES Remedial Project Manager 
Lloyd Selbst, Esq. U.S.EPA Attorney 
Cynthia Catri U.S. EPA Attorney 
Rudy Brown U.S. EPA Community Involvement Coordinator 
Richard Sugatt U.S. EPA Risk Assessor 
Stephen Mangion U.S. EPA Hydro-geologist 
Charles Porfert U.S. EPA QA/QC Chemist 

The five-year review was conducted between December 2010 and September 2011. 

6.2 Community Notification and Involvement 

Community notification was initiated by the release of a fact sheet announcing the start ofthe 
five-year review. Rudy Brown, EPA Community Involvement Coordinator issued the fact sheet 
on Friday January 21, 2011. The notification was published in the "Portsmouth Herald" and the 
"Hampton Union" newspapers. A copy of each notice as published in the newspapers is shown 
in Appendix N. 

Another fact sheet and notification to the newspapers will be issued announcing the completion of 
the report and the results ofthe review. A copy ofthe final report will be available for review at 
the North Hampton Public Library, 235 Atlantic Avenue, North Hampton, NH; at the EPA Region 
I office, 5 Post Office Square, Boston, MA; and at 
http://www.epa.gov/regionl/superfund/sites/coakley. 

6.3 Document Review 

The project team reviewed several documents and files to understand the history and status ofthe 
cleanup in order to assess the protectiveness ofthe remedy at the Site. Specific documents 
reviewed included: 
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1.	 Records of Decision: June 28, 1990 and September 30, 1994 
2.	 Consent Decrees: May 4, 1992 and October 29, 1998 
3.	 Explanation of Significant Differences: March 22, 1991; May 17, 1996; September 29, 

1999; September 28, 2007; July 1, 2009 
4.	 Initial Data Analysis and Monitoring Report: September 1999 
5.	 Final Institutional Control Plan: June 2000 
6.	 Initial Five-Year Review Report: September 25, 2001 
7.	 Second Five-Year Review Report: September 21, 2006 
8.	 Addendum to the Second Five-Year Review Report: July 29, 2009 
9.	 Project Operations Plan: May 10, 2010 
10.	 Annual Monitoring Reports: 2000-2010 
11.	 Methane Soil Gas Survey Work Plan: January 2006 
12.	 Landfill Gas Monitoring Results: 2006-2010 

6.4	 Data Review 

6.4.1	 Groundwater Monitoring 

Sixteen (16) groundwater contaminants of concern were identified and ICLs were established in 
the OU-2 ROD. A seventeenth (17) groundwater COC (tetrahydrofuran) was added in 
September 2007 via an ESD. See Table 2 in Section 3 herein for more details. Thirty-six 
compliance wells were sampled in the latest groundwater sampling round for which data are 
available (August, 2010) and Mann-Kendall data evaluations were performed to evaluate trends 
for arsenic at 19 wells, for manganese at 19 wells, and for benzene at 5 wells, with data from the 
most recent 16 sampling events. The trend analysis was performed for these three contaminants 
because they have historically been the most prevalent at the edge ofthe GMZ. 

For arsenic, decreasing trends were observed for 10 wells, increasing trends were observed for 6 
wells, and no trend was observed for 3 wells. For manganese, decreasing trends were observed 
for 13 wells, increasing trends were observed for 4 wells, and no trend was observed for 2 wells. 
For benzene, decreasing trends were observed for all 5 wells. Overall, contaminant 
concentrations in groundwater at the Site show a decreasing trend. Data sheets for the Mann-
Kendall evaluation are included in Appendix C. A summary of results by wells and compounds 
is also included. 

While there appears to be a general downward trending site-wide of contaminant concentrations, 
many COCs within the GMZ continue to exceed state and federal cleanup standards. In addition, 
manganese exceedances were found in two wells outside the GMZ. During the past six years, 
nine chemicals of concern, in decreasing order of prevalence (i.e. number of detections above 
ICLs) did not meet their specified cleanup levels: manganese, arsenic, benzene, lead, chromium, 
nickel, beryllium, antimony and vanadium. Also, concentrations for tetrahydrofuran and most 
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recently (starting with sampling in 2008 at the request of NHDES)1,4- Dioxane exceeded the NH 
AGQS. 

After reviewing the data from the past six annual monitoring reports, twenty-eight wells 
exceeded the manganese cleanup level (health advisory of 300 ug/l) with concentrations ranging 
from 310 ug/l to 13,000 ug/l. Twenty-one wells exceeded the arsenic cleanup level (MCL of 10 
ug/l) with concentrations ranging from 11 ug/l to 280 ug/l; three wells exceeded the benzene 
cleanup level (MCL of 5 ug/l) with concentrations ranging from 6 to 8 ug/l; two wells exceeded 
the nickel cleanup level (MCL of 100 ug/l) with concentrations ranging from 130 to 410 ug/l; 
one well exceeded the chromium cleanup level (50 ug/l) with concentrations ranging from 140 
ug/l to 600 ug/l; one well exceeded the lead cleanup level (15 ug/l) with concentrations ranging 
from 23 to 100 ug/l; two wells exceeded the beryllium cleanup level (4 ug/L) with concentrations 
ranging from 23 to 85 ug/L; one well exceeded the antimony cleanup level (6 ug/L) at 8 ug/L; 
and one well exceeded the vanadium cleanup level (260 ug/L) at 350 ug/L. The NH AGQS for 
tetrahydrofuran (154 ug/L) was exceeded at one well with concentrations at 160 and 180 ug/L. 

The NH AGQS for 1,4-Dioxane (3 ug/L), which is not an ICL, was exceeded at ten wells (all of 
them located within the established GMZ) with concentrations ranging from 6 to 310 ug/L. All 
the wells showing exceedances ofthe ICLs, are located within the established GMZ, except 
wells GZ-123, and FPC-2A, which are outside the GMZ, south ofthe landfill. These two wells 
show exceedances ofthe manganese ICL (300 ug/L) that range from 2,200 to 3,300 ug/L, and 
from 500 to 730 ug/L, respectively. See figure 2 (site plan) on Appendix B for the location of 
these two wells and the GMZ boundary. 

While VOCs are still detected above cleanup levels within the GMZ, VOCs have not been 
detected in either ofthe off-site residential water supply wells at concentrations that exceeded the 
laboratory detection limits of 0.5 ug/l, except for one sample collected from well R-3 on January 
24, 2008 which detected Methyl tert-butyl ether (MTBE) at 1.6 ug/L (below the New Hampshire 
GW-1 standard of 13 ug/L). The analytical results for samples collected from off-site residential 
water supply wells do not indicate any impacts from the landfill Site. 

The potential for vapor intrusion was evaluated following the 2002 EPA Draft Guidance for 
Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils. A risk 
evaluation of the worst case scenario (a building directly above the location with the highest 
benzene concentration) revealed that the potential risk would be within EPA's acceptable risk 
range of 1E-04 to 1E-06. Also, according to the most current concentration contours and the 
known direction of groundwater flow, no structures exist within a 100 feet from the presumed 
extent ofthe plume, nor is the plume expanding in the direction of any structures or non-wetland 
areas where future construction is a possibility. Please see figures 3 and 4 in Appendix B for 
maps showing overburden and bedrock groundwater flow, and Appendix K for a memo 
detailing the evaluation performed. 
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The lateral distributions of arsenic, manganese, and 1,4-Dioxane in overburden and bedrock 
wells, and graphs illustrating contaminant concentrations over time for arsenic, manganese, and 
benzene in selected wells, are included in Appendix C. 

6.4.2 Landfill Gas Monitoring 

Based on data generated during extensive pre-design studies and other new information 
developed after the OU-l ROD was issued in June 1990, the landfill gas management component 
ofthe selected remedy was modified from an active interior gas collection system and on-site 
thermal destruction to a passive gas collection and venting system. This new data indicated that 
rates of gas generation and levels of hazardous substances in the landfill gas would be lower than 
those assumed and used for the preparation ofthe OU-l ROD. Therefore, after consultation with 
NHDES, EPA concluded that a passive landfill gas collection and venting system would prevent 
off-site, sub-surface migration of landfill gases and be protective of human health and the 
environment, while saving significant costs. This change was documented by an Explanation of 
Significant Differences (ESD) issued on May 17, 1996. As a result, "turbine vents" were 
installed on several landfill gas vent pipes in order to prevent the off-site migration of landfill 
gas. 

At the time ofthe Second Five Year Review, sporadic violations of off-site methane gas levels 
needed to be brought into compliance with state regulations (Env-Hw 702.09 and 702.11). In 
2007, the Coakley Landfill Group (CLG) installed methane gas alarms in buildings on six 
abutting properties along the eastem edge ofthe landfill, and discontinued the quarterly 
monitoring of landfill gas at these locations. The methane gas alarms are still in place in order to 
alert the occupants of any unsafe gas conditions on the premises, should those occur. 
Subsequently, NHDES and EPA required the CLG to continue quarterly monitoring of landfill 
gas probes M-4, M-5, M-6 and M-7 and allowed scaled back landfill gas monitoring at M-l and 
M-2 to twice a year based on historical data and lack of any nearby structures. 

From September 21, 2006 to the present, no methane has been detected above the state standard 
for methane soil gas (2.5%) at three ofthe six gas monitoring probes (M-2, M-4, and M-5). For 
the other three monitoring probes (M-l, M-6, and M-7), sporadic violations have been observed 
ranging from single detections of 2.6% at M-l on September 24, 2007, and 4.2% at M-7 on 
September 30, 2008, to several detections at M-6 (8.1% on September 30, 2008, 4.5% on 
September 18, 2009, 8.0% on June 30, 2010, and lastly, 3.4% on March 30, 2011. No indication 
of methane in the six nearby occupied buildings being monitored has been found to date. 

Given the sporadic nature of these excursions (six excursions out of a total of ninety two 
readings (6.5%) taken during the last five years), and the lack of methane detections in the 
occupied buildings, EPA and NHDES have recommended the CLG to continue with the 
quarterly monitoring of landfill gas for probes M-4, M-5, M-6 and M-7, and bi-annual 
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monitoring for probes M-l and M-2. Appendix C contains a figure showing the location ofthe 
landfill gas monitoring probes, and graphs ofthe concentrations observed at all probes since the 
start ofthe monitoring program in 1999. 

6.4.3 Surface Water/Sediment Monitoring 

Comparison ofthe first five years of monitoring results (2001-2005) with ecological benchmarks 
for freshwater organisms revealed exceedances by some metals in landfill leachate, surface water 
and sediment. The CLG performed an additional round of sampling in August, 2006 which 
revealed additional exceedances. As a result, EPA in consultation with NHDES evaluated the 
data and determined that the concentrations had the potential for significant ecological impact. 
Thus, EPA requested that additional sediment and surface water samples be collected in 2008 
and 2009 and ran for various toxicity tests. EPA concluded that these results showed no 
significant ecological impact. Since the sampled area was selected as the "worst case area" 
based on frequency and magnitude of benchmark exceedances, EPA concluded that it is likely 
there are no significant ecological impacts in surface water and sediment at the Site. This was 
documented in July 29, 2009 as an Addendum to the Second 5 Year Review Report. 

In accordance with the Environmental Monitoring Plan (EMP) dated April 2010, sediment 
sampling was reduced to once every 5 years, with the next sediment sampling to be performed in 
2014. Therefore, sediment sampling was not performed in August 2010. Surface water and 
leachate sampling continue on a yearly basis, however surface water sample locations SW-4, 
SW-5, and SW-103 were dry in August 2010, thus surface water samples could not be collected 
at these locations. The leachate and surface water sample locations are indicated on figure 2 at 
Appendix B. 

The EPA risk assessor evaluated the historical data for the sediment samples and developed an 
approach for evaluating the potential toxicity of sediments at the Site during five year review 
periods. The approach basically requires that the worst case sediment location (SED-05) be 
sampled and analyzed for inorganics every five years. It uses a benchmark quotient approach to 
identify conditions that might result in toxicity. Please see Appendix J for a detailed 
explanation of this approach. 

6.4.4 Institutional Controls 

Restrictions on the landfill property prohibit any activity, including, but not limited to any 
construction, or use ofthe property which would damage the landfill cap, or interfere with the 
performance, operation or maintenance of remedial actions for OU-l and OU-2. 

EPA endorses the State Comprehensive Ground Water Protection Program embodied in RSA 
485C. New Hampshire law requires that all groundwater must meet drinking water quality 
standards. The exception is for areas contained within a GMZ where a GMP has been issued. A 
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GMP establishes an area within which New Hampshire acknowledges that groundwater is 
contaminated above drinking water quality standards and includes monitoring criteria that will 
ensure the long-term protection of public health and the environment. The goal in establishing a 
GMZ is to bring groundwater back to drinking water quality standards. 

There are two categories of ICs under the NHDES GMP regulations: 1) deed notices and 2) 
easements. Deed notices are required for properties within the GMZ with access to public water 
supplies; permission ofthe landowner is not required to record a deed notice. Easements are 
required on properties within the GMZ where no alternative water supply exists and are designed 
to restrict and/or control the use of groundwater. Easements are obtained by the permittee from 
property owners within the GMZ. 

A GMP was issued by NH DES for the Coakley Landfill on June 19, 2008 with an expiration 
date of June 18, 2013. It established a GMZ consisting of 23 properties with a recorded deed 
notice and 11 properties with recorded easements. Six ofthe 34 properties have recorded 
groundwater restrictions. Permission was obtained for all properties within the GMZ, and the 
GMZ boundaries were affirmed. (See the GMZ boundary plan on figure 2 at Appendix B). 

The implementation ofthe current ICs is monitored at least on an annual basis at the time ofthe 
sampling events. The contractor retained by the CLG is required to observe any developments 
within the GMZ property lots they enter and notify the CLG of any such findings. In addition 
every year, the CLG sends letters to all the property owners ofthe GMZ lots, requesting that they 
notify the CLG technical committee of any new drinking water supply wells within their 
property. See Appendix H for a sample letter. 

Item 2.e ofthe OU-2 Statement of Work (SOW) requires EPA to review and approve an ICP that 
among other things requires .. .a program and schedule for follow-up to evaluate the 
effectiveness ofthe ICs and to implement other types of ICs if not effective, and to evaluate if 
additional properties require ICs because ofthe contaminated groundwater plume migrating 
from the Coakley Landfill beyond the areas in which ICs have been implemented and to 
implement ICs on such additional properties. An ICP was approved by EPA in August 2001, 
however, many changes were made at the time the GMZ was being discussed and implemented, 
and have not been formally documented. Thus an updated version ofthe Institutional Control 
Plan is necessary. 

6.5 Site Inspection 

The third five-year review's site inspection to assess the protectiveness ofthe remedy was 
conducted on April 27, 2011. The inspection was conducted by Gerardo Millan-Ramos, EPA 
Remedial Project Manager, and Stephen Mangion, EPA hydro-geologist. Peter Britz, CLG 
Landfill Project Coordinator, and Mr. Robert P. Sullivan, CLG Executive Committee Chairman 
were present at the time ofthe inspection. During the inspection, the integrity ofthe landfill cap 
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and surface drainage system was evaluated. The condition ofthe landfill gas venting and 
monitoring system, groundwater monitoring wells and the perimeter fence were also observed. 
Warning signs were posted, however extensive damage to the fence was observed and some of 
the monitoring wells were found unlocked. Observations and recommendations were made on-
site at the time ofthe inspection; most notable was the presence of construction equipment and 
materials extremely close to the southwestern comer ofthe fence. On May 24, 2011 EPA sent 
letters to the owners ofthe properties where these materials and equipment were observed, 
requiring them to coordinate their relocation with the CLG and EPA. See Appendix E for 
photos documenting Site conditions and Appendix F for the inspection checklist. 

6.6 Interviews 

Gerardo Millan-Ramos interviewed the CLG Landfil Project Coordinator, the NHDES Project 
Manager, and an adjacent business owner. During the interview with the adjacent business 
owner, he indicated his interest in using groundwater for irrigation purposes. EPA cautioned him 
against such use given the potential for that action to change the groundwater flow in the area. 
Altering the groundwater flow could likely cause complications by expanding the extent ofthe 
groundwater contamination and increasing costs. There are currently no recorded groundwater 
use restrictions on his property. Further evaluation is necessary to determine whether additional 
groundwater restrictions on properties east ofthe landfill are necessary. 

Both the CLG Landfill Project Coodinator and the NHDES project manager raised concerns 
about the presence of 1,4-Dioaxane within the GMZ. A report of those interviews can be found 
in Appendix D. 

7.0 TECHNICAL ASSESSMENT 

7.1 Question A: Is the remedy functioning as intended by the decision documents? 

Yes. A review of all available documents, applicable or relevant and appropriate requirements 
(ARARs), risk assumptions and the results ofthe Site inspections indicates that the remedy is 
functioning as intended. Even though the concentration of some metals and VOCs in leachate, 
sediment, and surface water samples exceeded the NH standards during the past five years, 
toxicity tests using the worst case scenario have demonstrated these concentrations pose no 
significant risk to the ecosystem. Sporadic exceedances to the NH landfill gas standard for 
methane have been observed at some ofthe landfill gas monitoring probes, however, no methane 
has been detected by the methane alarms installed at any ofthe residential and commercial 
buildings being monitored. Although a number of wells have shown elevated levels of metals, 
tetrahydrofuran and most recently, 1,4-Dioxane, the vast majority of these wells are within the 
established GMZ. The exceptions are two wells: FPC-2A/B, and GZ-123 which showed levels 
of manganese exceeding the 300 ppb health advisory, but not exceeding the NH AGQS for 
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manganese of 840 ppb. In addition, public water is provided to all potential drinking water users 
in the immediate area of the landfill, thus no one is exposed to the groundwater. While natural 
attenuation processes are occurring at the Site, additional analysis is required to determine 
whether the current GMZ needs to be expanded and ICs need to be established on additional 
properties. Because COCs within, and potentially beyond the GMZ, still exceed state and 
federal cleanup levels, and are expected to remain above these levels for the foreseeable future, 
the GMP, currently set to expire on June 18, 2013, must be renewed, prior to that date. Finally, 
changes to the ICP were made at the time the GMZ was being discussed and implemented and 
these changes need to be incorporated into the Final ICP. 

7.2	 Question B: Are the exposure assumptions, toxicity data, cleanup levels, and 
remedial action objectives used at the time ofthe remedy selection still valid? 

Yes. There have been no changes in land use at and surrounding the Site which would change 
the exposure assumptions contained in the RODs or affect the protectiveness ofthe remedy. No 
new sources or exposure pathways were identified during this five-year review. A new COC 
(tetrahydrofuran) was identified. This was documented in the July 1, 1999 ESD for OU-l. 

Several annual monitoring reports have indicated four wells (MW-8, GZ-105, AE-2A, and AE
2B) contaminated with tetrahydrofuran in concentrations which exceed the NH AGQS of 154 
(ug/l). Presently, there are no federal drinking water standards for tetrahydrofuran. Nonetheless, 
these detections do not require a change in the selected remedy, nor do they impact the overall 
protectiveness ofthe remedy, as they have all occurred in monitoring wells located within the 
GMZ, and no one is exposed to the groundwater. 

There have been no changes in toxicity factors that would affect the risk calculated for the Site, 
or significant enough to require a change in the selected remedy. An Addendum to the Second 
Five Year Review Report was finalized on July 29, 2009, documenting that there is no 
significant ecological risk associated with surface water and sediment at the Site. Two ESDs 
were finalized on September 28, 2007, and July 1, 2009, to include revised and additional 
standards (i.e. a more stringent MCL for arsenic from 50 ug/L to 10 ug/L, and a less stringent 
health advisory for manganese from 180 ug/l to 300 ug/l). These changes will not affect the risk 
calculated at the Site; however, the revised manganese cleanup level for groundwater may 
require a revision to the size ofthe existing GMZ. 

A Project Operations Plan (POP) is currently in place which requires annual groundwater, 
leachate, and surface water monitoring. Additionally, sediment monitoring is required every five 
years. A landfill gas (LFG) monitoring plan is also in place which requires quarterly monitoring 
at several locations. These monitoring events continue to provide the necessary data to ensure 
that the cleanup levels and remedial action objectives (RAOs) are still valid at the Site. The 
updated POP was established on May 10, 2010, and contains an Environmental Monitoring Plan 
(EMP), a Quality Assurance Project Plan (QAPP), a Health and Safety Plan, and a Methane 
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Monitoring Plan. The EMP describes how the extent of migration ofthe contaminated 
groundwater and other potentially affected media (surface water and sediments) will be 
monitored, and how the natural attenuation ofthe contamination will be tracked. It outlines the 
methods and procedures that will be used to demonstrate conformance and compliance with 
ICLs. 

All chemical-specific Applicable or Relevant and Appropriate Requirements (ARARs) and To 
Be Considered (TBCs) criteria were reviewed for changes that could affect protectiveness and no 
changes were found. See Appendix L for a complete list including legal references, a synopsis 
ofthe requirements and the actions to be taken. Data provided and analyzed indicate no change 
in Site conditions which would warrant a re-evaluation of risk, except for additional data 
collection and analysis that is required to determine whether the current GMZ adequately 
includes the entire area of groundwater contamination attributable to the Site. 

7.3 Question C: Has any other information come to light that could call into question 
the protectiveness of the remedy? 

Yes. Although no newly identified human health risks have been identified to date, the 
implementation of recent (2008) changes in the NHDES sampling requirements for this Site (See 
Appendix M for a copy ofthe NHDES letter describing the changes) have revealed the presence 
of 1,4-Dioxane at most wells in the periphery of OU-l, several wells within OU-2, and in 
sediment samples. The concentrations of 1,4-Dioxane detected above the NHDES AGQS (3 
ug/L) in the monitoring wells ranges from 6 to 310 ug/L, and in the sediment samples from 20 to 
26 ug/L. The CLG has recommended that the extent ofthe impact and the temporal trends be 
evaluated by monitoring 5 additional wells (MW-6, FPC-5A, FPC-7A, AE-1A, and AE-1B) 
added to the 15 wells currently sampled for 1,4-dioxane (MW-4, MW-5S, MW-5D, MW-8, 
MW-9, MW-11, BP-4, OP-2, OP-5, FPC-8A, FPC-8B, AE-2A, AE-2B, AE-3A, and AE-3B). 
EPA and NHDES have agreed in principle with this recommendation and will be further 
evaluating this recommendation plus the appropriateness of additional measures, to determine 
whether the area ofthe existing GMZ needs to be revised. An ICL has not been established for 
1,4-Dioxane at this site; however, a decision document will be issued to add 1,4-Dioxane to the 
site COCs and to establish an ICL. 

Two ofthe property owners adjacent to the east side ofthe landfill expressed interest in using an 
existing well in their property for irrigation purposes. EPA, NHDES, and the CLG met with 
these two property owners to dissuade them from such idea. While preparing for this meeting it 
became evident that their lot and many others at this area (east ofthe landfill) do not have 
recorded groundwater use restrictions in place. Groundwater extraction in this area has the 
potential to alter the flow of groundwater and increase the extent ofthe plume, thus adding 
complexities and time to the ongoing remedy. Thus the possibility of instituting such restrictions 
via a City ordinance will be explored. 
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No other information has come to light which could affect the protectiveness ofthe remedy. 

7.4 Technical Assessment Summary 

According to the data reviewed, the Site inspections and interviews conducted, the remedy is 
functioning as intended by the existing RODs and ESDs, except additional information and 
analysis is required to better determine the extent ofthe groundwater contamination and whether 
an adjustment ofthe GMZ boundaries is necessary. Institutional controls have been 
implemented to restrict use ofthe landfill-impacted groundwater surrounding the Site. 
Continued monitoring is required to ensure that methane emissions are compliant, that the 
boundaries ofthe GMZ are adequate and that potential surface water-sediment exposures do not 
pose unacceptable risks in the future. 

8.0 ISSUES 

The following issues were identified as a result ofthe Five-Year Review: 
Table 5: Issues 

Affects 
Affects Future Current ISSUES Protectiveness Protectiveness (Y/N) 

(Y/N) 

Even though no one within the Groundwater Management N Y 
Zone (GMZ) and its immediate vicinity is exposed to the 
groundwater, 1,4-Dioxane has been detected at levels 
exceeding the New Hampshire Ambient Groundwater 
Quality Standards (NHAGQS) at most monitoring wells 
within OU-l and several within OU-2. Additionally, 
manganese has been detected outside the current GMZ (wells 
GZ-123 and FPC-2A/B outside the southern edge ofthe 
GMZ) above the EPA Health Advisory, and both manganese 
and arsenic concentrations in the FPC-6 well cluster (inside 
the eastem edge ofthe GMZ) suggest that concentrations 
may exceed the Interim Compliance Levels (ICLs) beyond 
the GMZ boundary. 

Damage to the fence must be repaired; unlocked monitoring N Y 
wells and gates must be locked and properly labeled; 
excessive vegetation in some swales and near the fence must 
be removed; also construction equipment and materials that 
are too close to the fence and monitoring wells, must be 
relocated. 
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There is a possible need for groundwater extraction 
restrictions for properties on the eastern side ofthe landfill. 
Groundwater extraction in this area has the potential to alter 
the flow of groundwater and increase the extent ofthe 
plume, thus adding complexities and time to the ongoing 
remedy. 
Changes to the Institutional Control Plan were made at the 
time the GMZ was being discussed and implemented. 
However, these changes have not been incorporated into the 
Final Institutional Control Plan that was approved by EPA. 
Groundwater Management Permit will expire on June 18, 
2013. Site contaminants within the GMZ continue to exceed 
state and federal cleanup levels. Exceedences outside GMZ 
suggest that concentrations may also exceed ICLs beyond the 
GMZ boundary. 

N Y 

N Y 

N Y 
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9.0 RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

The following recommendations have been made based on the data review for the Site. 

Issue 

Even though no one within 
the Groundwater 
Management Zone (GMZ) 
and its immediate vicinity is 
exposed to the groundwater, 
1,4-Dioxane has been 
detected at levels exceeding 
the New Hampshire Ambient 
Groundwater Quality 
Standards (NHAGQS) at 
most monitoring wells within 
OU-l and several within 
OU-2. Additionally, 
manganese has been detected 
outside the current GMZ 
(wells GZ-123 and FPC
2A/B outside the southern 
edge ofthe GMZ) above the 
EPA Health Advisory, and 
both manganese and arsenic 
concentrations in the FPC-6 
well cluster (inside the 
eastem edge ofthe GMZ) 
suggest that concentrations 
may exceed the Interim 
Compliance Levels (ICLs) 
beyond the GMZ boundary. 

Table 6: Recommendations and Follow-up Actions 

Recommendations 
and 

Follow-up Actions 

Party 
Responsible 

Oversight 
Agency 

Milestone 
Date 

a) Sample CLG EPA and August 
monitoring wells at NHDES 2013 
the outermost edge of 
the GMZ and the two 
residential wells for 
1,4 -Dioxane for the 
next two rounds. 

b) Perform additional CLG EPA and August 
analysis to determine NHDES 2013 
whether the site 
contaminants are 
moving beyond the 
edge ofthe 
GMZ and whether the 
current GMZ needs to 
be expanded and 
Institutional Controls 
(ICs) need to be 
established on 
additional properties 
and evaluate the need 
for further response 
action. 

c) Prepare an EPA EPA and August 
Explanation of NHDES 2013 
Significant 
Differences (ESD) to 
add 1,4-Dioxane as a 
COC with an ICL. 

Affects 

Protectiveness 


(Y/N) 


Current Future 

N Y 


N Y 

N Y 
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Issue 

Damage to the fence must be 
repaired; unlocked 
monitoring wells and gates 
must be locked and properly 
labeled; excessive vegetation 
in some swales and near the 
fence must be removed; also 
construction equipment and 
materials that are too close to 
the fence and monitoring 
wells, must be relocated. 

There is a possible need for 
groundwater extraction 
restrictions for properties on 
the eastem side ofthe 
landfill. Groundwater 
extraction in this area has the 
potential to alter the flow of 
groundwater and increase the 
extent ofthe plume, thus 
adding complexities and time 
to the ongoing remedy. 

Changes to the Institutional 
Control Plan were made at 
the time the GMZ was being 
discussed and implemented. 
However, these changes have 
not been incorporated into 
the Final Institutional 
Control Plan that was 
approved by EPA. 

Recommendations 
a n  d •••:• 

Follow-up Actions 

Perform the 
necessary repairs to 
the fence, and lock / 
properly label all 
monitoring wells that 
were lacking these 
features at the time of 
the inspection. Also 
remove excessive 
vegetation and 
relocate the 
construction 
equipment and 
materials to a safe 
distance from the 
fence. Coordinate 
and document this 
activity with the 
regulatory agencies 
and the CLG. 

Evaluate the need for 
further ICs in the area 
east ofthe landfill to 
prevent altering of 
groundwater flow as a 
means of containing 
the contaminated 
groundwater plume. 

Update the Final 
Institutional Control 
Plan to incorporate 
changes that were 
made to the follow-up 
requirements for ICs. 

Party 

Responsible 


CLG,Town 
ofNorth 

Hampton, 
abutting 
property 
owner 

CLG 

CLG 

Oversight 

Agency 


EPA and 

NHDES 


EPA& 

NHDES 


EPA& 

NHDES 


Milestone 

Date 


November 
2011 

September 
2013 

March 2012 

— '
Affects 


Protectiveness 

Aym • 


Current Future 


N Y 

N Y 

N Y 
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Affects 

Issue 
Recommendations 

and 
Follow-up Actions 

Party 
Responsible 

Oversight 
Agency 

Milestone 
Date 

Protectiveness 
(Y/N) 

Current Future 

Renew GMP for CLG EPA& June 2013 N Y 
Groundwater Management 
Permit will expire on June 
18,2013. Site contaminants 

GMZ and potentially 
expand boundary if 
additional tests show 

NHDES 

within the GMZ continue to site contaminants 
exceed state and federal 
cleanup levels. Exceedences 

migrating beyond the 
current GMZ 

outside GMZ suggest that 
concentrations may also 

boundary. 

exceed ICLs beyond the 
GMZ boundary. 

10.0 PROTECTIVENESS STATEMENTS 

OU-l 

The remedy at OU-l currently protects human health and the environment, both in the short and 
long term. Also, the landfill gas monitoring program will remain in place. All human health 
threats at the Site have been addressed through stabilization and capping ofthe landfill and the 
landfill cap is functioning as intended. Installation of fencing and warning signs and deed 
restrictions are preventing human exposures at the capped landfill. Toxicity tests that were 

applied to a "worst case scenario" in the sediment samples, revealed no significant ecological 
impact, and EPA concluded that it is likely there are no significant ecological impacts in surface 
water and sediment at the Site. In order to ensure that the currently non-toxic concentrations are 
not increasing significantly, a reduced surface water and sediment monitoring effort will remain 
in place. Also, the landfill gas monitoring program will remain in place. 

OU-2 

The remedy at OU-2 currently protects human health and the environment in the short-term 
because on-site residents are not exposed to the groundwater, as water utility service has been 
provided, and there is no evidence of such exposure for off-site residents. Also, a GMZ has been 
established via a NHDES GMP, and ICs have been established for all properties within the 
GMZ. Groundwater monitoring to determine compliance with the groundwater monitoring 
standards for the landfill will continue to be conducted as a component of OU-2. Long-term 
protectiveness will be achieved when interim groundwater cleanup levels for all contaminants of 
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concern are met. 

Site-Wide 

Overall, the remedy at the Coakley Landfill Superfund Site currently protects human health and 
the environment in the short-term. Long-term protectiveness has been achieved already in OU-l 
based on the maintenance ofthe landfill cap, long-term monitoring, and use restrictions. Long-
term protectiveness will be achieved in OU-2 when interim groundwater cleanup levels for all 
contaminants of concern are met and restrictions on the use of groundwater within OU-2 can be 
removed. Monitoring ofthe Site will continue until cleanup levels for the contaminants of 
concern are met. 

11.0 NEXT REVIEW 

The next statutory five-year review for the Coakley Landfill Superfund Site will be issued either 
on or prior to September 21,2016, five years from the date of signature of this review. 
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APPENDIX B - SITE MAP, SITE PLAN, AND GROUNDWATER ELEVATION 

CONTOUR MAPS 
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APPENDIX C - ANNUAL MONITORING RESULTS 




LEGEND 

OVERBURDEN MONITORING WELL 

GROUNDWATER MANAGEMENT ZONE WAA/ZZ2 
CONCENTRATION CONTOUR ( u g / ) ) 

I C L / A O O S CONCENTRATION CONTOUR ( u g / l ) 

P L A N REFERENCE: ARIES ENGINEERING. INC. P L A N DATED APRIL ZOOA, 
ENTITLED " 2 0 0  3 A N N U A L REPORT MONITORING P L A N D A T A ASSESSMENT 
REPORT. C O A K L E Y LANDFILL . NORTH H A M P T O N , NEW H A M P S H I R E , SITE 
P L A N . 

2 . ADDIT IONAL MONITORING WELL LOCATIONS B A S E D ON P L A N B Y GOLDER 
ASSOCIATES TITLED "ENVIRONMENTAL MONITORING NETWORK" DATED 
O B / 1 B / 0 7 . 

3 . S U R F A C E WATER AND SEDIMENT SAMPLE LOCATIONS BASED ON A 
SEPTEMBER 2 0 0 7 P L A N FROM THE CITY OF PORTSMOUTH TITLED 
"SEDIMENT TOXICITY S A M P L E L O C A T I O N S " . 

Provan k Lorber, Inc. COAKLEY LANDFILL 
NORTH HAMPTON. NH 

ENGINEERS AND PLANNERS 

ARSENIC CONCENTRATIONS 
OVERBURDEN WELLS 

«os m urn AUGUST 2010 



--- -- --- ---

--

- -

-
 bEGEND 

l 
f - _ CCH"""" (~U'lOC>OCD< ..... 

I<L.I_ ~.._ COOO ....... ( ...J'l 


1 1 ) coo"""'........... OAT.. 
CCUIeTU> 
....-.eT 2010 

-.~
! 

'-_:000" 

-.-I 
....................... IHC. sy .._"""" 

~~~_-.:s~,,1t:..":"'g :=-.=:._1M .._ ................._ .....'" 
-A.,..'. 

\ 
1 / 

CNG1N~ .um PLANIQ:Rl:J- ----- HORTH -.- -. 

"- /'
/ 

0 
• •"'» 

J
/ 

1 
.f 
I 

sc.......:: 


-~ 
' . .... ....- ~-.. TO ......,.,..
_T, <:OAK<.n ............... 

~. 

:I. ____... ...,..,__ -"L ux.o.",,,,,••..-.. "" .... _ .,.. __ COAKLEY LANDFILLProveD &: Lorber, Inc._ ................ _T"'- .._ .......... _"""""" 0 ....... 

MWf'TON. '*' _._.... .~ -. -"'''' --.-




LEGEND 

GROUNDWATER MANAGEMENT ZONE WAS/ZZA 
CONCENTRATION CONTOUR ( u g / l ) 

I C L / A O Q S CONCENTRATION CONTOUR < u g / l ) 

BROOK 

SCALE: l " - 5 0 0 ' 

P L A N REFERENCE; ARIES ENGINEERING. INC. P L A N DATED APRIL 2 0 0 4 , 
ENTITLED " 2 0 0 5 A N N U A L REPORT MONITORING P L A N D A T A A S S E S S M E N T 
REPORT. C O A K L E Y LANDFILL . NORTH H A M P T O N . NEW H A M P S H I R E , SITE 
P L A N . 

2 . ADDIT IONAL MONITORING WELL LOCATIONS B A S E D ON P L A N B Y COLDER 
ASSOCIATES TITLED "ENVIRONMENTAL MONITORING NETWORK" DATED Provan & Lorber, Inc. 
O B / 1 0 / 0 7 . ENGINEERS AND PLANNERS 
3. SURFACE WATER ANO SEDIMENT S A M P L E LOCATIONS BASED ON A 
SEPTEMBER 2DG7 P L A N FROM THE CITY OF PORTSMOUTH TITLED 
"SEDIMENT TOXICITY S A M P L E L O C A T I O N S " . JQi Cot i* . . S t a r t 

oaMi 
003 M4-S801 

COAKLEY LANDFILL 
DOT*. BT 

NORTH HAMPTON, NH 
DHWN 

ARSENIC CONCENTRATIONS 

BEDROCK WELLS 


AUGUST 2010 




LEGEND 

GROUNDWATER MANAGEMENT ZONE 

CONCENTRATION CONTOUR ( u g / l ) 

I C L / A C Q S CONCENTRATION CONTOUR ( u g / l ) 

BROOK 

P L A N REFERENCE; ARIES ENGINEERING. INC. P L A N DATED APRIL 2 0 0 4 , 
ENTITLED " 2 0 0 3 A N N U A L REPORT MONITORING P L A N D A T A ASSESSMENT 
REPORT, C O A K L E Y LANDFILL, NORTH H A M P T O N . NEW HAMPSHIRE . SITE 
P L A N . 

2 . ADDIT IONAL MONITORING WELL LOCATIONS BASED ON P L A N B Y GOLDER COAKLEY LANDFILL 
ASSOCIATES TITLED ' E N V I R O N M E N T A L MONITORING NETWORK" DATED Provan & Lorber, Inc. 

NORTH HAMPTON. NH 0 8 / 1 8 / 0 7 . 
ENGINEERS AND PLANNERS 

3 . SURFACE WATER ANO SEDIMENT S A M P L E LOCATIONS B A S E D ON A 
SEPTEMBER 2GD7 P L A N FROM THE CITY OF PORTSMOUTH TITLED MANGANESE CONCENTRATIONS 
"SEDIMENT TOXICITY SAMPLE L O C A T I O N S " . 101 Cotte.. S l r a * 

BEDROCK WELLS 
003 7M-3M0 AUGUST 2010 



LEGEND 

OVERBURDEN MONITORING WELL 

BEDROCK MONITORING WELL 
CONCENTRATION ( u g / ) ) 

GROUNDWATER M A N A G E M E N T ZONE 

OVERBURDEN AGQS CONCENTRATION CONTOUR ( u  t 

BEDROCK AGQS CONCENTRATION CONTOUR ( u g / l ) 

BROOK 

PLAN REFERENCE: ARIES ENGINEERING. INC. P L A N DATED APRIL 2 0 0 4 , 
ENTITLED " 2 0 0 3 A N N U A L REPORT MONITORING P L A N D A T A ASSESSMENT 
REPORT, COAKLEY LANDFILL . NORTH H A M P T O N , NEW H A M P S H I R E , SITE 
P L A N . 

2 . ADDIT IONAL MONITORING WELL LOCATIONS B A S E D ON P L A N B Y GOLDER 
ASSOCIATES TITLED "ENVIRONMENTAL MONITORING NETWORK" DATED 
O B / I B / D 7 . 

3 . SURFACE WATER AND SEDIMENT SAMPLE LOCATIONS B A S E D ON A 
SEPTEMBER 2 0 0 7 P L A N FROM THE CITY OF PORTSMOUTH TITLED 
"SEDIMENT TOXICITY SAMPLE LOCATIONS" . 

FEBRUARY 2011 COAKLEY LANDFILL Provan & Lorber, Inc. 
NORTH HAMPTON. NH 

ENGINEERS AND PLANNERS 

1.4-DIOXANE CONCENTRATIONS 
i cotuf. auMt 

OVERBURDEN & BEDROCK WELLS 
AUGUST 2010 



MW-4 
Arsenic Concentrations vs. Time 

Coakley Landfill, North Hampton, NH y = 0.0034x- 65.749 
R2 = 0.0511 

140 

^ 120 

^ 100 

o 80 
• i-H 

L* 60 
+-• 

40 
o 
C 
o 20 

U 0 —- 1  

o m O N o ^ o O o O O o O o O
I • •I 

C 
03 a S c c § rt rt rt 

as 
Sample Date 



• • • • 

MW-4 

Manganese Concentrations vs. Time 


Coakley Landfill, North Hampton, NH 


14000 
^ 12000 
1? 10000 

8000 
o 
6000 


J-H 

• * - > 


SH 4000 

o 

C 
 2000 
o 

U 0 

00 ON oON ON o oo 
a § 3 c3 aas 

i n 
o O 

I o 

rt 


Sample Date 

y = 0.816x- 28132 

R2
 = 0.1564 


-•— Manganese 

00 ON 
o O o • 

I rt 
a 
rt 



BP-4 

Arsenic Concentrations vs. Time 


Coakley Landfill, North Hampton, NH 


50 

45 

40 

35 

30 
d

O 25 

20 


• ( - > 

d 15 

CD 10 
O 

d 5 
o 0
U — 1 — 

oo ON o oo ON O —<
Os ON o O• 

cn o o O o Oo O • I i 

d d I d d d d
o c I d I
d d rt d £ rt rtrt rtrt rtrtSample Date 

-0.0023x+116.83 
R2 = 0.1738 

-•— Arsenic 

http:0.0023x+116.83


BP-4 

Manganese Concentrations vs. Time 


Coakley Landfill, North Hampton, NH 


1800 
1600 

5> 1400 
5 1200 
d o 1000 

• i-H 

ta 	 800 
600 

o 
u 	

400 d o 	 200 
U 0 

oo ON oo ON o '-H CN m O o o o O 
ON ON o o o o I 

d
I o 

I d
• 

d rtd d d d d d 	 rt drtrt rt rt rt rt rt Sample Date 

y = -0.125x + 6023 
R2 = 0.2804 

Manganese 

(N 
I—H 

d
• 

d
I 

rt rt 



OP-5 

Arsenic Concentrations vs. Time 
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Manganese Concentrations vs. Time 

Coakley Landfill, North Hampton, NH 
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MW-5S & MW-5D 

Arsenic Concentrations vs. Time 


Coakley Landfill, North Hampton, NH 
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MW-5S & MW-5D 

Manganese Concentrations vs. Time 


Coakley Landfill, North Hampton, NH 
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MW-5S & MW-5D 

Benzene Concentrations vs. Time 


Coakley Landfill, North Hampton, NH 
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Arsenic Concentrations vs. Time 


Coakley Landfill, North Hampton, NH 
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Manganese Concentrations vs. Time 
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1400 

 1 2 0 0 o
^ 1000 

d 800 o 
• i-H 

ta 600 
U i 

-t-> 

d 400 
<D 
o
d 200 
o 
U 0 —\— - 1 — - 1 — 

oo cn ON o CN i n vo oo ON 
ON ON o O o o o o 

i o i oI I o I •
I d o d d dd I dd d d rt rt rt k rt 

CS cS rt d rtk k 
Sample Date cS 

-0.1683x +7058.2 
R2 = 0.8701 

Manganese 



MW-11 

Benzene Concentrations vs. Time 


Coakley Landfill, North Hampton, NH 
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Arsenic Concentrations vs. Time 
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Manganese Concentrations vs. Time 


Coakley Landfill, North Hampton, NH 
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Benzene Concentrations vs. Time 
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Arsenic Concentrations vs. Time 


Coakley Landfill, North Hampton, NH 
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Manganese Concentrations vs. Time 


Coakley Landfill, North Hampton, NH 
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Arsenic Concentrations vs. Time 


Coakley Landfill, North Hampton, NH 
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Manganese Concentrations vs. Time 
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AE-3 A & AE-3B 

Arsenic Concentrations vs. Time 
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AE-3 A & AE-3B 

Manganese Concentrations vs. Time 


Coakley Landfill, North Hampton, NH 
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Arsenic Concentrations vs. Time 


Coakley Landfill, North Hampton, NH 
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AE-2A & AE-2B 

Arsenic Concentrations vs. Time 


Coakley Landfill, North Hampton, NH 
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Manganese Concentrations vs. Time 
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Manganese Concentrations vs. Time 


Coakley Landfill, North Hampton, NH 
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Manganese Concentrations vs. Time 


Coakley Landfill, North Hampton, NH 
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FPC-5A & FPC-5B 

Arsenic Concentrations vs. Time 


Coakley Landfill, North Hampton, NH 
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Arsenic Concentrations vs. Time 
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A  ̂  -, 

^
3
§
S
fi

40 
 35 
 30 
 25 
 20 
 15 ^ ^ A i * - * - * * *  5 

^  ̂  
^ '

^

_ ^ 

T^'\ 
/

_ / — — —  —

 / ^
 * ^ ^ ^  V 

 Ny 

^ V 

^ ^ 

>r = 0.0042x- 137.85 
R2 = 0.484 

^ » 

• Aisenic 

<"O i  n  10 
d 

° 5 
1 1 i 

u 0 0 

c 
! 

O 
JN 
I 

•a 

Os 
Os 

• 
d 
cfl 

oo o 
k 

r—> 

(N 
O 

k 
cn
o

1dca
•—a

 ^
 o
 1d ca
 t—»

 m
 o
 1d  ca
 t—>

 ^o
 o

1d ca
 h - i

 r-
o

 1d ca
 H - »

 oo
 o
 1d ca
 y—>

 os 
o 
1d cfl 

 t—j 

o 
i-H

d
ca

 r

S 
t 

1 

i 

Sample Date 



FPC-9A 

Manganese Concentrations vs. Time 


Coakley Landfill, North Hampton, NH 
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FPC-11B 

Arsenic Concentrations vs. Time 


Coakley Landfill, North Hampton, NH 
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Manganese Concentrations vs. Time 


Coakley Landfill, North Hampton, NH 
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Benzene Concentrations vs. Time 


Coakley Landfill, North Hampton, NH 
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KIMBALL 

MCGONAGLE 

* ARIES 
ENGINEERING. INC 

onvirorenortelwi^nTO2*2i|222222!£SiL 
• 2010 AMES ENGINEERING. INC 97070E.1_FG.10.10(1).DWO 

NOTES: 

Aries developed the Institutional Control Zone Area Plan 
from a plan titled 'Study Area Base Map' contained in the 
May 1994 Management of Migration Remedial Investigation 
Feasibility Study prepared by Camp Dresser & McKee Inc 
of Boston, MA. 

Approximate property boundary locations are from Town of 
Greenfield, NH Tax Map R-1, Town of Rye, NH Tax Map 10, 
Town of North Hampton Tax Map 17 and a Town of North 
Hampton map titled 'Properties Within or Adjacent to the 
Coakley GMZ*. 

Methane volume percent measurements were coUected with 
a Geotechnical Instrument, Ltd Model GEM-500 Infrared 
Gas Analyzer. 

Site feature locations are approximate. 

LEGEND: 

•*-i A Landfill gas monitoring probe. 

AA"1 A Ambient air monitoring station, 

ss yx Landfill Gas Vent Discontinued From Sampling Program 

63 o Landfill Gas Vent 

Chain-link fence. 

Approximate limit of landfill. 

Approximate property boundary based on Town of 
Greenfield, Rye and North Hampton Tax Maps. 

Railroad tracks. 

JOB # 97070E 

TECHNICAL ASSISTANCE SERVICES LANDFILL GAS MONITORING COAKLEY lANORU. 
LOCATIONS NORTH HAMPTON, NEW HAMPSHIRE 

OCTOBER 2010 FIGURE 1 



PROBE M-1 


LANDFILL GAS MONITORING TRENDS 

COAKLEY LANDFILL SUPERFUND SITE 
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PROBE M-5 


LANDFILL GAS MONITORING TRENDS 

COAKLEY LANDFILL SUPERFUND SITE 

NORTH HAMPTON, NEW HAMPSHIRE 
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LANDFILL GAS MONITORING TRENDS 
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LANDFILL GAS MONITORING TRENDS 
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MANN-KENDALL DATA EVALUATION SUMMARY 


Arsenic Manganese Benzene 
Well Trend Confidence Trend Confidence Trend Confidence 

BP-4 Decreasing 95 Decreasing 90 
MW-4 Increasing 90 No Trend Not stable 
MW-5S Decreasing 70 Increasing 99 Decreasing 99.5 
MW-5D Decreasing 90 Decreasing 99.5 Decreasing 95 
MW-6 Decreasing 70 
MW-8 No Trend Stable Decreasing 99.5 Decreasing 70 
MW-9 Decreasing 75 Increasing 95 

MW-10 No Trend Stable Decreasing 95 
MW-11 Decreasing 90 Decreasing 99.5 Decreasing 99.5 
OP-2 Decreasing 80 Increasing 97.5 
OP-5 Decreasing 99.5 Decreasing 99.5 
AE-1A Increasing 99.5 
AE-2A Decreasing 99 Decreasing 99 
AE-2B Increasing 97.5 Decreasing 99.5 
AE-3A Increasing 85 Decreasing 85 
AE-3B Decreasing 90 Decreasing 99.5 
FPC-5A Increasing 99.5 
FPC-5B Increasing 85 
FPC-6A Increasing 95 
FPC-6B No Trend Not stable 
FPC-9A Decreasing 95 Decreasing 90 
FPC-11B No Trend Stable Decreasing 99 
GZ-105 Decreasing 99.5 

Shaded cells are for bedrock wells 

Summary 
Arsenic Manganese Benzene 
Decreasing 10 Decreasing 13 Decreasing 5 
Increasing 6 Increasing 4 Increasing 0 
No Trend 3 No Trend 2 No Trend 0 



MANN-KENDALL DATA EVALUATION 


Site Name: Coakley Landfill 	 NHDES Site # 198712001 Compound = Arsenic 
EPA ID # NHD064424153 

Well ID = MW-4 MW-5S MW-9 MW-10 
Concentration Concentration Concentration Concentration 

Event Sampling Date (leave blank (leave blank (leave blank (leave blank 
Number (most recent last) if no data) if no data) if no data) if no data) 

1 8/18/99 45 21 180 59 
2 11/10/99 51 20 85 11 
3 4/19/00 40 24 61 3 
4 8/18/00 83 23 88 14 
5 11/18/00 60 18 69 10 
6 4/1/01 42 21 63 3 
7 8/1/01 64 23 150 32 
8 8/1/02 41 26 140 28 
9 8/1/03 40 10 120 11 

10 8/1/04 66 15 60 33 
11 8/1/05 130 14 280 24 
12 8/1/06 43 10 81 11 
13 11/15/07 58 26 56 12 
14 8/12/08 69 26 57 9 
15 8/19/09 70 18 78 17 
16 8/18/10 64 16 120 19 

Mann Kendall Statistic (S) = 32.0 -15.0 -19.0 4.0 
Number of Rounds (n) = 16 16 16 16 

Average = 60.38 19.44 105.50 18.50 
Standard Deviation = 22.745 5.316 59.814 14.213 

Coefficient of Variation(CV)= 0.377 0.274 0.567 0.768 

Error Check, Blank if No Errors Detected 

Trend INCREASING DECREASING DECREASING No Trend 
Confidence Level 90% 70% 75% No Trend 

Stability Test, If No Trend Exists at 
70% Confidence Level NA NA NA 

C V < =  1 
STABLE 

Entry By = KMM Date = 24-Mar-ll 

Data entered in yellow cells 



MANN-KENDALL DATA EVALUATION 


Coakley Landfill NHDES Site # 198712001 Compound = Arsenic 
EPA ID # NHD064424153 

Well ID = MW-4 MW-5S MW-9 MW-10 
Number of tied groups Count Ties Count Ties Count Ties Count Ties 

#tied 2 times 2 4 1 1 
#tied 3 times 0 1 0 1 
#tied 4 times 0 0 0 0 
#tied 5 times 0 0 0 0 
#tied 6 times 0 0 0 0 
#tied 7 times 0 0 0 0 
#tied 8 times 0 0 0 0 
#tied 9 times 0 0 0 0 

#tied 10 times 0 0 0 0 
Count Error? 

n 16 16 16 16 
V(S) = 491.33 485.67 492.33 488.67 

s 32 -15 -19 4 

z = 1.399 -0.635 -0.811 0.136 

n = Number of Samples 

V(S) = variance of S = 1/18 [n(n-l)(2n+5) - Ip=l—g wp(wp-l)(2wp+5)] 


where g = number of tied groups and wp represents the number of data points in the p' group 
S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision 
Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if S<0 

Z is comparred to table of critical values to determine confidence in trend 
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend 



Mann Kendall Statistic Calculations 

MW-4 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

45 51 40 83 60 42 64 41 40 66 130 43 58 69 70 64 Sum Rows 
1 -1 1 1 -1 1 -1 -1 1 -1 5 

-1 1 1 -1 1 -1 -1 1 -1 4 
1 1 1 0 1 12 

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10 
-1 1 -1 -1 1 -1 -1 1 

1 -1 -1 1 6 
-1 -1 1 -1 -1 0 0 

Z -1 1 6 
a. 
3 150 
.9 100 

1  5 ° 1 0 

• Arsenic 

Linear 

1 
-1 
-1 

-1 
-1 -1 -1 

-1 
-1 

7 
0 

-5 
4 

Q J J J J J J J J 3 
98 00 02 04 06 08 10 12 -1 0 

Sample Date -1 -1 
Mann Kendall Statistic (S) = 32 

MW-5S Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

21 20 24 23 18 21 23 26 10 15 14 10 26 26 18 16 Sum Rows 
-1 1 1 -1 0 1 -1 -1 -1 -1 -1 -1 -2 

1 1 -I 1 1 -1 -1 -1 -1 -1 -1 0 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -7 

-1 -1 0 -1 -1 -1 -1 -1 -1 -5 
1 1 -1 -1 -1 -I 0 -1 0 

1 -1 -1 -1 -1 -1 -1 -2 
-1 -1 -1 -1 -1 -1 -3 
-1 -1 -1 -1 0 0 -1 -1 -6 

-D 1 0 6 

o 20 

| 10 
01 

• ^ 
_/v 

U R T  ̂  w  v — 

• Arsenic 

Linear 

-1 -1 
-1 

2 
3 
4 

S n (Arsenic) 0 -1 -1 -2 
° J-98 J-00 J-02 J-04 J-06 J-08 J-10 J-12 -1 -1 -2 

-1 -1 
Mann Kendall Statistic (S) = -15 



Mann Kendall Statistic Calculations 

MW-9 Site = Coakley Landfill NHDES#; 198712001 EPA ID #: NHD064424153 Compound = Arsenic 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

180 85 61 88 69 63 150 140 120 60 280 81 56 57 78 120 Sum Rows 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -13 

-1 1 -1 -1 1 -1 -1 -1 -1 -1 -2 
1 1 1 -1 -1 -1 7 

-1 -1 1 -1 -1 -1 -1 -1 -2 
-1 1 -1 -1 -1 3 

1 -1 -1 -1 4 
-1 -1 -1 -1 -1 -1 -1 -1 -7 

_a -1 -1 -1 -1 -1 -1 -1 -6 
-1 -1 -1 -1 -1 0 -4 S 300 

 2 0 0 • Arsenic -1 -1 2| A 
**./ L • -1 -1 -1 -1 -1 -5 | 100 ^ ^ ^ 'vf»  «V—-«~ ^ ^ • 


§ 0 1 1 1 1 1 1 1 
 -1 -1 -1 -2 
 ( A r s e m c ) 1 J- J- J- J- J- J- J- J- 3 

98 00 02 04 06 08 10 12 2 
Sample Date 

1 
Mann Kendall Statistic (S) = -19 

MW-10 Site = Coakley Landfill NHDES#: 198712001 EPA ID #; NHD064424153 Compound = Arsenic 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

59 11 3 14 10 3 32 28 11 33 24 11 12 9 17 19 Sum Rows 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -15 

-1 1 -1 -1 0 0 -1 4 
1 1 0 12 

-1 -1 -1 -1 -1 -1 0 
-1 -1 7 

10 
-1 -1 -1 -1 -1 -1 -1 -1 -7 

-1 -1 -1 -1 -1 -1 -1 -6 S 
S 80 0 -1 4 
g 60 -1 -1 -1 -1 -1 -1 -6 • Arsenic 1 40 -1 -1 -1 -1 -1 -5 ~ 20 
g 0 ~~ Linear -1 2 
5 J- J- J- J- J- J- J- J- (Arsenic) -1 1 

98 00 02 04 06 08 10 12 2 
Sample Date 1 

Mann Kendall Statistic (S) = 4 



MANN-KENDALL DATA EVALUATION 


Site Name: Coakley Landfill NHDES Site # 198712001 Compound = Arsenic 
EPA ID # NHD064424153 

Well ID = OP-2 OP-5 AE-1A AE-2A 
Concentration Concentration Concentration Concentration 

Event Sampling Date (leave blank (leave blank (leave blank (leave blank 
Number (most recent last) if no data) if no data) if no data) if no data) 

1 8/18/99 410 53 14 240 
2 11/10/99 1 42 15 360 
3 4/19/00 230 51 18 310 
4 8/18/00 300 45 15 330 
5 11/18/00 200 50 17 290 
6 4/1/01 17 27 18 330 
7 8/1/01 290 31 17 340 
8 8/1/02 260 48 18 290 
9 8/1/03 270 46 20 330 

10 8/1/04 190 33 22 290 
11 8/1/05 25 25 20 300 
12 8/1/06 200 27 15 240 
13 11/15/07 190 33 39 280 
14 8/12/08 170 17 41 230 
15 8/19/09 200 13 29 240 
16 8/18/10 220 19 20 240 

Mann Kendall Statistic (S) = -22.0 -74.0 72.0 -54.0 
Number of Rounds (n) = 16 16 16 16 

Average = 198.31 35.00 21.13 290.00 
Standard Deviation = 108.557 13.064 8.197 41.952 

Coefficient of Variation(CV)= 0.547 0.373 0.388 0.145 

Error Check, Blank if No Errors Detected 

Trend DECREASING DECREASING INCREASING DECREASING 
Confidence Level 80% 99.5% 99.5% 99% 

Stability Test, If No Trend Exists at 
70% Confidence Level NA NA NA NA 

Entry By = KMM Date = 24-Mar-ll 

Data entered in yellow cells 



MANN-KENDALL DATA EVALUATION 


Coakley Landfill NHDES Site # 198712001 Compound = Arsenic 
EPA ID # NHD064424153 

Well ID = OP-2 OP-5 AE-1A AE-2A 
Number of tied groups Count Ties Count Ties Count Ties Count Ties 

#tied 2 times 1 2 1 0 
#tied 3 times 1 0 3 2 
#tied 4 times 0 0 0 1 
#tied 5 times 0 0 0 0 
#tied 6 times 0 0 0 0 
#tied 7 times 0 0 0 0 
#tied 8 times 0 0 0 0 
#tied 9 times 0 0 0 0 

#tied 10 times 0 0 0 0 
Count Error? 

n = 16 16 16 16 
V(S) = 488.67 491.33 481.33 477.33 

-22 -74 72 -54 s = 
-0.950 -3.293 3.236 -2.426 z = 

n = Number of Samples 
V(S) = variance of S = 1/18 [n(n-l)(2n+5) - Ip=l—g wp(wp-l)(2wp+5)] 

where g = number of tied groups and wp represents the number of data points in the pth group 
S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision 
Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if S<0 

Z is comparred to table of critical values to determine confidence in trend 
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend 



Mann Kendall Statistic Calculations 
ce
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OP-2 Site = Coakley Landfill NHDES#: 198712001 EPA ID#: NHD064424153 Compound = Arsenic 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

410 1 230 300 200 17 290 260 270 190 25 200 190 170 200 220 Sum Rows 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -15 

1 1 I 1 14 
1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -5 

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -12 
-1 1 -1 -1 0 -1 -1 0 -1 

1 10 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -9 

-1 -1 -1 -1 -1 -1 -1 -6 "S 
-1 -1 -1 -1 -1 -1 -1 -7 Si 600 

• Arsenic A -1 0 -1 1 

WT*V ;»»*»• 5 
Linear -1 -1 0 

Q J- J- J- J- J- J- J- J- -1 1 
98 00 02 04 06 08 10 12 2 

Sample Date 

t%, r v -1 

1 
Mann Kendall Statistic (S) = -22 

OP-5 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

53 42 51 45 50 27 31 48 46 33 25 27 33 17 13 19 Sum Rows 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -15 

1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -4 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -13 

1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -6 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -11 

-1 0 -1 -1 -1 1 
-1 -1 -1 -1 -1 -1 

-1 -1 -1 -1 -1 -1 -1 -1 -8 
.o -1 -1 -1 -1 -1 -1 -1 -7 
S 6° *t>* -1 -1 0 -1 -1 -1 -5 
0 40 • Arsenic 

-1 -1 -1 -1 TV 1 
-1 -1 -1 -2 b 20 • ^  * Linear 

1 0 (Arsenic) -1 -1 -1 -3 
° J-98 100 1-02 1-04 1-06 1-08 1-10 1-12 -1 0 

1 
Mann Kendall Statistic (S) = -74 



Mann Kendall Statistic Calculations 

AE-1A Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

14 15 18 15 17 18 17 18 20 22 20 15 39 41 29 20 Sum Rows 
1 1 1 1 1 1 1 1 1 15 

1 0 1 1 1 1 1 0 12 
-1 -1 0 -1 0 1 -1 3 

1 1 1 1 1 0 11 
1 0 1 1 -1 8 

-1 0 1 -1 5 
1 1 -1 7 

1 -1 6 
a 
a. bu 

o 40 
| / %  r 

1 0 
-1 

-1 
-1 
-1 

0 
-1 
0 

3 
0 
2 

a 20 * *  " • - * * • *  * 4 
c• 
u

1 

 1-98 1-00 1-02 1-04 1-06 1-08 1-10 1-12 
(Arsenic) -1 

-1 
-1 
-1 

-1 
-2 

-1 -1 
Mann Kendall Statistic (S) = 72 

AE-2A Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

240 360 310 330 290 330 340 290 330 290 300 240 280 230 240 240 Sum Rows 
1 1 1 1 1 1 1 1 0 -1 0 0 10 

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14 
1 -1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -5 

-1 0 -1 0 -1 -1 -1 -1 -1 -1 -1 -8 
1 0 1 0 -1 -I -1 -1 -1 -1 

-1 0 -1 -] -1 -1 -1 -1 -1 -7 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -9 

5 1 0 -1 -1 -1 -1 -1 -3 
S 400  A _ -1 -1 -1 -1 -1 -1 -1 -7 
§
|
|

 300 
 200 
 100 

-1 
-1 

-1 
-1 

-1 
-1 

-1 
-1 

-1 
-1 

-4 
-5 

«i n 

' ' 
-1 0 0 0 

o j  . j  . j  . j  . j  . j  . j  . j  . (Arsenic) -1 -1 -1 -3 
98 00 02 04 06 08 10 12 2 

Sample Date 0 0 
Mann Kendall Statistic (S) = -54 



MANN-KENDALL DATA EVALUATION 


Site Name : Coakley Landfill NHDES Site # 
EPA ID # 

AE-3A 
Concentration 

(leave blank 
if no data) 

150 
92 
87 

130 
100 
90 

130 
110 
110 
110 
120 
100 
130 
150 
120 
120 

27.0 
16 

115.56 
19.422 
0.168 

INCREASING 
85% 

NA 

Date = 

198712001 
NHD064424153 

FPC-5A 
Concentration 

(leave blank 
if no data) 

30 
34 
27 
40 
0.5 

1 
46 
54 

8 
45 
65 
42 
53 
54 
53 
55 

60.0 
16 

37.97 
19.982 
0.526 

INCREASING 
99.5% 

NA 

24-Mar-ll 

Compound = 

FPC-9A 
Concentration 

(leave blank 
if no data) 

81 
18 
60 
70 

53 
65 
79 
64 

2 
2 

44 
37 
26 
34 
35 

-38.0 
15 

44.67 
25.634 

0.574 

DECREASING 
95% 

NA 

Arsenic 

Concentration 
(leave blank 

if no data) 

0.0 
0 

#DIV/0! 
#DIV/0! 
#DIV/0! 

n<4 

n<4 
n<4 

n<4 
n<4 

Well ID = 

Sampling Date 

(most recent last) 


8/18/99 

11/10/99 

4/19/00 

8/18/00 


11/18/00 

4/1/01 

8/1/01 

8/1/02 

8/1/03 

8/1/04 

8/1/05 

8/1/06 


11/15/07 

8/12/08 

8/19/09 

8/18/10 


Mann Kendall Statistic (S) = 

Number of Rounds (n) = 


Average = 

Standard Deviation = 


Coefficient of Variation(CV)= 


Error Check, Blank if No Errors Detected 

Trend 
Confidence Level 

Stability Test, If No Trend Exists at 
70% Confidence Level 

Entry By = KMM 

Data entered in yellow cells 

Event 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 



MANN-KENDALL DATA EVALUATION 


Coakley Landfill NHDES Site # 198712001 Compound = Arsenic 
EPA ID # NHD064424153 

Well ID = AE-3A FPC-5A FPC-9A 0 
Number of tied groups Count Ties Count Ties Count Ties No Ties 

#tied 2 times 2 2 1 0 
#tied 3 times 3 0 0 0 
#tied 4 times 0 0 0 0 
#tied 5 times 0 0 0 0 
#tied 6 times 0 0 0 0 
#tied 7 times 0 0 0 0 
#tied 8 times 0 0 0 0 
#tied 9 times 0 0 0 0 

#tied 10 times 0 0 0 0 
Count Error? 

n = 16 16 15 0 
V(S) = 480.33 491.33 407.33 0.00 

S = 27 60 -38 0 
/. 1.186 2.662 -1.833 0.000 

n = Number of Samples 

V(S) = variance of S = 1/18 [n(n-l)(2n+5) - Xp=l—g wp(wp-l)(2wp+5)] 


where g = number of tied groups and wp represents the number of data points in the p' group 
S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision 
Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if S<0 

Z is comparred to table of critical values to determine confidence in trend 
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend 



Mann Kendall Statistic Calculations 

AE-3A Site = Coakley Landfill NHDES#; 198712001 EPA ID #: NHD064424153 Compound = Arsenic 
Event 1 

150 
Event 2 

92 
-1 

Event 3 
87 
-1 
-1 

Event 4 
130 

-1 
1 
1 

Event 5 
100 

-1 
1 
1 

-1 

S 

Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 
90 130 110 110 110 120 100 130 150 120 120 Sum Rows 
-1 -1 -1 -1 -1 -1 -1 -1 0 -1 -1 -14 
-1 1 1 10 

1 1 13 
-1 0 -1 -1 -1 -1 -1 0 -1 -1 -8 
-1 1 1 0 8 

1 1 10 
-1 -1 -1 -1 -1 0 -1 -1 -6 

0 0 -1 4 
0 -1 4 

* Arsenic -1 4 

(P
P 

O 5 

§ 150 3&* • . * - t l _ n r  - r * | - f | ioo -1 0 0 1 

C
on

 

| 50 Linear 4g 0 1 , 1 1 1 1 1 
t I F

-1 -1 -1 
98 00 02 04 06 08 10 12 -1 -1 -2 

Sample Date 0 0 
Mann Kendall Statistic (S) = 27 

FPC-5A Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

30 34 27 40 46 54 8 45 65 42 53 54 53 55 Sum Rows 
1 -1 1 -1 -1 1 -1 1 7 

-1 1 -1 -1 1 -1 1 6 
1 -1 -1 1 -1 1 7 

-1 -1 1 -1 1 6 
1 1 11 
1 1 10 

-1 -1 -1 3 
-1 -1 -1 -1 0 -1 -3 

-D 1 7 
Q. 80 

A -1 4
§ 60 A " •-•*• ^ = * • Arsenic 

• f \ -1 -1 -1 -1 -1 -5 | 40 - * * * 
1 20 4t-r 4fi \ l V — Linear 
u n i t • 0 2 o (Arsenic) 

° 1-98 J-00 1-02 1-04 J-06 1-08 1-10 1-12 -1 0 


1 
Mann Kendall Statistic (S) = 60 
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Mann Kendall Statistic Calculations 

FPC-9A Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

81 18 60 70 53 65 79 64 2 2 44 37 26 34 35 Sum Rows 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14 

1 1 1 1 1 1 -1 -1 9 
1 -1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -4 

-1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -9 
0 

1 1 1 -1 -1 -1 -1 -1 -1 -1 -4 
1 -1 -1 -1 -1 -1 -1 -1 -1 -7 

-I -1 -1 -1 -1 -1 -1 -1 -8 S" 
-1 -1 -1 -1 -1 -1 -1 -7 

• Arsenic 

5Y^V^v~ 
0 5 

Linear -1 -1 -1 -1 -4 
c * w  (Arsenic) 
Q J- J- 1- 1- 1- 1- \- \- -1 -1 -1 -3 

98 00 02 04 06 08 10 12 2 
Sample Date 1 

Mann Kendall Statistic (S) = -38 

0 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic 
Event Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

Sum Rows 
0 
0 
0 

0 
0 

0 
0 

3T 0 
a 2 0 
c 
.2 1 0 
" i 0 
g 0 Linear 0 
5 1- 1- 1- 1- J- 1- J- 1- (Arsenic) 0 

98 00 02 04 06 08 10 12 0 
Sample Date 0 

Mann Kendall Statistic (S) = 0 



MANN-KENDALL DATA EVALUATION 


Site Name: Coakley Landfill 	 NHDES Site # 198712001 Compound = Arsenic 
EPA ID # NHD064424153 

Well ID = BP-4 MW-5D MW-8 MW-11 
Concentration Concentration Concentration Concentration 

Event Sampling Date (leave blank (leave blank (leave blank (leave blank 
Number (most recent last) if no data) if no data) if no data) if no data) 

1 8/18/99 36 7 8 16 
2 11/10/99 34 8 10 14 
3 4/19/00 32 10 7 14 
4 8/18/00 43 10 7 12 
5 11/18/00 35 9 10 10 
6 4/1/01 20 7 11 14 
7 8/1/01 31 8 43 20 
8 8/1/02 36 6 9 17 
9 8/1/03 32 7 8 15 

10 8/1/04 22 5 6 11 
11 8/1/05 11 6 10 12 
12 8/1/06 26 5 7 10 
13 11/15/07 30 11 10 15 
14 8/12/08 23 5 8 13 
15 8/19/09 22 6 8 11 
16 8/18/10 34 10 13 11 

Mann Kendall Statistic (S) = -44.0 -31.0 7.0 -33.0 
Number of Rounds (n) = 16 16 16 16 

Average = 29.19 7.50 10.94 13.44 
Standard Deviation = 7.960 2.000 8.737 2.756 

Coefficient of Variation(CV)= 0.273 0.267 0.799 0.205 

Error Check, Blank if No Errors Detected 

Trend DECREASING DECREASING No Trend DECREASING 
Confidence Level 95% 90% No Trend 90% 

Stability Test, If No Trend Exists at 
70% Confidence Level NA NA 

C V < =  1 
STABLE NA 

Entry By = KMM Date = 24-Mar-ll 

Data entered in yellow cells 



MANN-KENDALL DATA EVALUATION 


Coakley Landfill NHDES Site # 198712001 Compound = Arsenic 
EPA ID # NHD064424153 

Well ID = BP-4 MW-5D MW-8 MW-11 
Number of tied groups Count Ties Count Ties Count Ties Count Ties 

#tied 2 times 4 1 0 3 
#tied 3 times 0 4 1 2 
#tied 4 times 0 0 2 0 
#tied 5 times 0 0 0 0 
#tied 6 times 0 0 0 0 
#tied 7 times 0 0 0 0 
#tied 8 times 0 0 0 0 
#tied 9 times 0 0 0 0 

#tied 10 times 0 0 0 0 
Count Error? 

n = 16 16 16 16 
V(S) = 489.33 477.67 472.33 483.00 

-44 -31 7 -33 s= 
-1.944 -1.373 0.276 -1.456 z = 

n = Number of Samples 
V(S) = variance of S = 1/18 [n(n-l)(2n+5) - Ip=l—g wp(wp-l)(2wp+5)] 

where g = number of tied groups and wp represents the number of data points in the pth group 
S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision 
Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if S<0 

Z is comparred to table of critical values to determine confidence in trend 
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend 



Mann Kendall Statistic Calculations 

BP-4 Site = Coakley Landfill NHDHStf 198712001 EPA ID #: NHD064424153 Compound = Arsenic 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event Event 8 Event 9 Event 10 Event 1 Event 12 Event 13 Event 14 Event 15 Event 16 

36 34 32 43 35 20 36 32 22 1 26 30 23 22 34 Sum Rows 
-I -12 

-I 

-1 

60 
-Arsenic 

40 « fey^ r 
20 
Linear 

0 
(Arsenic) 

1-98 1-00 1-02 1-04 1-06 1-08 1-10 1-12 

0 
Sample Date 

I 

Mann Kendall Statistic (S) = -44 

MW-5D Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

7 8 10 10 9 7 8 6 7 5 6 5 11 5 6 10 Sum Rows 
I 1 1 1 0 1 -1 0 -1 -1 -1 -1 -1 1 1 

1 1 1 -1 0 -1 -I -1 -1 -1 -1 -1 1 -3 
0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -9 

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -9 
-1 -I -1 -1 -1 -1 -1 -1 -1 1 -7 

1 -1 0 -1 -1 -1 -1 -1 1 -3 
-1 -1 -1 -1 -1 -1 -1 1 -5 

1 -1 0 -1 -1 0 1 0 

8: is -1 -1 -1 -1 -1 1 -3 

¥

ce
nt

ra
tic

  in 

 
U

l 
C

 

m. * 
A*̂ *—AT * ****^.^.y 

L /
V M 

• Arsenic 

Linear 

0 
-1 

0 
-1 
0 

0 
1 
1 
1 

4 
0 
3 

3 (Arsenic) -1 -1 -1 -3 
u 1-98 1-00 1-02 1-04 1-06 1-08 1-10 1-12 1 2 

1 1 
Mann Kendall Statistic (S) = -31 



Mann Kendall Statistic Calculations 

MW-8 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic 

Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

8 10 7 7 10 11 43 9 8 6 10 7 10 8 8 13 Sum Rows 

1 -1 -1 1 1 0 -1 1 -1 1 0 0 4 

-1 -1 0 1 -1 -1 -1 0 -1 0 -1 -1 -5 

0 1 1 -1 1 0 1 9 

I 1 -1 1 0 1 9 

1 -1 -1 -1 0 -1 0 -1 -1 -3 

1 -1 -1 -1 -1 -1 -1 -1 -1 -6 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -9 

-1 -1 1 -1 1 -1 -1 -2 
3 -1 1 -1 1 0 0 1S- 60 

1 40 * 1 1 1 6 

JC 
• Arsenic 

-1 0 -1 -1 -2 
t 20 1 4« . A • ic w Linear ^W * ^ ' w • -1 -1 -1 ,  I I I

| o (Arsenic) 
° 1-98 1-00 1-02 1-04 1-06 1-08 1-10 1-12 (1 1 

Sample Date 
1 

Mann Kendall Statistic (S) = 

MW-11 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic 

Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

16 14 14 12 10 14 20 17 15 11 12 10 15 13 11 11 Sum Rows 

-1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -11 

0 -1 -1 0 1 -1 -I -1 -1 -1 -1 -4 

-1 -1 0 1 -1 -1 -1 -1 -1 -1 -4 

-1 1 1 -1 0 -1 -1 -1 1 

1 1 1 0 10 

1 -1 -1 -1 -1 -1 .1 -2 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -9 

-1 -1 -1 -1 -1 -1 -1 -1 -8 
Q . 

-1 -1 -1 0 -1 -1 -I -6 a 25 
1 -1 0 0 2s • Arsenic 

 20 

^̂ pS****** S 10 -1 -1 -1 -1 
c 5 
g 0 Linear 4I I I  1 1 1 

5 i- i- j - i- i- i- J- i- (Arsenic) -1 -1 -1 -3 
98 00 02 04 06 08 10 12 -1 -1 -2 

Sample Date 
0 0 

Mann Kendall Statistic (S) = -33 



MANN-KENDALL DATA EVALUATION 


Site Name: Coakley Landfill 	 NHDES Site # 198712001 Compound = Arsenic 
EPA ID # NHD064424153 

Well ID = AE-2B AE-3B FPC-5B FPC-11B 
Concentration Concentration Concentration Concentration 

Event Sampling Date (leave blank (leave blank (leave blank (leave blank 
Number (most recent last) if no data) if no data) if no data) if no data) 

1 8/18/99 13 120 0.5 
2 11/10/99 11 100 0.5 
3 4/19/00 7 91 0.5 
4 8/18/00 8 82 0.5 
5 11/18/00 26 93 31 
6 4/1/01 13 83 34 
7 8/1/01 16 110 2 
8 8/1/02 11 73 1 
9 8/1/03 18 84 38 30 

10 8/1/04 16 92 0,5 8 
11 8/1/05 25 78 4 11 
12 8/1/06 24 91 0.5 6 
13 11/15/07 20 82 4 9 
14 8/12/08 19 95 1 8 
15 8/19/09 26 91 1 10 
16 8/18/10 16 79 3 10 

Mann Kendall Statistic (S) = 52.0 -32.0 23.0 -2.0 
Number of Rounds (n) = 16 16 16 8 

Average = 16.81 90.25 7.63 11.50 
Standard Deviation = 6.199 12.130 13.367 7.635 

Coefficient of Variation(CV)= 0.369 0.134 1.753 0.664 

Error Check, Blank if No Errors Detected 

Trend INCREASING DECREASING INCREASING No Trend 
Confidence Level 97.5% 90% 85% No Trend 

Stability Test, If No Trend Exists at 
70% Confidence Level NA NA NA 

C V < =  1 
STABLE 

Entry By = KMM Date = 24-Mar-ll 

Data entered in yellow cells 



MANN-KENDALL DATA EVALUATION 


Coakley Landfill NHDES Site # 198712001 Compound = Arsenic 
EPA ID # NHD064424153 

Well ID = AE-2B AE-3B FPC-5B FPC-11B 
Number of tied groups Count Ties Count Ties Count Ties Count Ties 

#tied 2 times 3 1 1 2 
#tied 3 times 1 1 1 0 
#tied 4 times 0 0 0 0 
#tied 5 times 0 0 0 0 
#tied 6 times 0 0 1 0 
#tied 7 times 0 0 1 0 
#tied 8 times 0 0 0 0 
#tied 9 times 0 0 0 0 

#tied 10 times 0 0 0 0 
Count Error? 

n = 16 16 16 8 
V(S) = 486.67 488.67 449.33 63.33 

s = 52 -32 23 -2 

z = 2.312 -1.402 1.038 -0.126 

n = Number of Samples 

V(S) = variance of S = 1/18 [n(n-l)(2n+5) - Ip=l->g wp(wp-l)(2wp+5)] 


where g = number of tied groups and wp represents the number of data points in the p.th m group 
S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision 
Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if S<0 

Z is comparred to table of critical values to determine confidence in trend 
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend 



Mann Kendall Statistic Calculations 

AE-2B Site = Coakley Landfill NHDES#: 198712001 EPA ID#: NHD064424153 Compound = Arsenic 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

13 11 7 8 26 13 16 11 18 16 25 24 20 19 26 16 Sum Rows 
-1 -1 -1 1 0 1 -1 6 

-1 -1 1 1 1 0 9 
1 1 1 1 1 13 

1 1 1 1 12 
-1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 -10 

1 -1 8 
-1 0 0 5 

7 8 
Q  . 

3

1

3

 30 

 10 

 u -+ 

4c3 %Pv 
j r ^  ̂  . .gU

W*0 ^ • 
^ w 

• Arsenic 

Linear 

-1 

-1 -1 
-1 

-1 
-1 

-1 
0 

-1 
-1 

3 
5 

-3 
-2 

Q 1-98 1-00 1-02 J-04 J-06 1-08 1-10 1-12 -1 -1 -1 
-1 0 

Sample Date -1 -1 
Mann Kendall Statistic (S) = 52 

AE-3B Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

120 100 91 82 93 83 110 73 84 92 78 91 82 95 91 79 Sum Rows 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -15 

-1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -12 
-1 1 -1 1 -1 -1 -1 0 -1 0 -1 -3 

1 1 -1 -1 0 -1 5 
-1 1 -1 -1 -1 -1 -1 -1 -1 -1 -7 

1 -1 -1 -1 -1 2 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -9 

S 8 

a iso -1 -1 -1 1 

•1 ioo -1 -1 -1 -1 -1 -4 

1 50 5 
g 0 •  • i i Linear -1 0 -1 -1 
S i i 1 1 1 1 1 J (Arsenic) -1 1 

98 00 02 04 06 08 10 12 -1 -1 -2 

Sample Date 
-1 

Mann Kendall Statistic (S) =
-1 

 -32 



Mann Kendall Statistic Calculations 

FPC-5B Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

1 1 1 1 31 34 2 38 1 4 1 4 3 Sum Rows 
0 0 0 I 0 0 10 

0 0 1 0 0 10 
0 1 0 0 10 

1 0 0 10 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -7 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -8 

-1 -1 -1 -1 -1 -1 
-1 -1 0 0 2 _? 

o. -1 -1 -1 -1 -1 -1 -1 -7 
a 4o.o g 30.0 ^ . 0 5 
« 20.0 ft -1 0 -1 -1 -1 -4 
| 10.0 

Linear g 0.0 1 4 
 (Arsenlc) J 1- 1- 1- 1- 1- 1- 1- 1- -1 -1 -1 -3 

98 00 02 04 06 08 10 12 0 1 
Sample Date 1 

Mann Kendall Statistic (S) = 23 

FPC-11B Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

30 8 11 6 9 8 10 10 Sum Rows 
0 
0 
0 

0 
0 

0 
0 
0• s 

a. -1 -1 -1 -1 -1 -1 -1 -7 a 40 
§ 30 1 -1 1 0 3 
f 20 

-1 -1 -1 -1 -1 -5 ~ 10 
1 1 4 

5 1- 1- 1- 1- 1- 1- 1- 1- (Arsenic) -1 1 
98 00 02 04 06 08 10 12 2 

Sample Date 0 0 
Mann Kendall Statistic (S) = -2 



MANN-KENDALL DATA EVALUATION 


Site Name : Coakley Landfill NHDES Site # 
EPA ID # 

MW-4 
Concentration 

(leave blank 
if no data) 

1,400 
1,300 
1,700 
1,400 
1,500 
1,600 
1,400 
1,300 
1,700 
1,400 

13,000 
4,500 
5,900 
5,800 
1,200 
1,100 

12.0 
16 

2887.50 
3149.153 

1.091 

No Trend 
No Trend 

C V > 1 
NON-STABLE 

Date = 

198712001 
NHD064424153 

MW-5S 
Concentration 

(leave blank 
if no data) 

2,700 
3,000 
2,800 
3,100 
3,400 
3,100 
3,200 
3,500 
4,100 
3,800 
3,600 
3,700 
4,400 
3,900 
3,400 
2,900 

58.0 
16 

3412.50 
484.252 

0.142 

INCREASING 
99% 

NA 

24-Mar-ll 

Compound = 

MW-9 
Concentration 

(leave blank 
if no data) 

950 
1,400 
1,200 
1,000 
1,100 

880 
1,000 
1,100 
1,300 
1,100 

710 
2,400 
1,200 
3,500 
2,100 
1,400 

40.0 
16 

1396.25 
708.462 

0.507 

INCREASING 
95% 

NA 

Manganese 

MW-10 
Concentration 

(leave blank 
if no data) 

5,400 
8,600 
2,700 
3,600 
1,900 

910 
3,900 
4,400 
8,100 
3,900 
3,500 
3,200 
2,800 

760 
2,200 
2,700 

-42.0 
16 

3660.63 
2188.346 

0.598 

DECREASINGl 
95% 

NA 

^ ^ M 


Well ID = 

Sampling Date 

(most recent last) 


8/18/99 

11/10/99 

4/19/00 

8/18/00 


11/18/00 

4/1/01 

8/1/01 

8/1/02 

8/1/03 

8/1/04 

8/1/05 

8/1/06 


11/15/07 

8/12/08 

8/19/09 

8/18/10 


Mann Kendall Statistic (S) = 

Number of Rounds (n) = 


Average = 

Standard Deviation = 


Coefficient of Variation(CV)= 


Error Check, Blank if No Errors Detected 

Trend 
Confidence Level 

Stability Test, If No Trend Exists at 
70% Confidence Level 

Entry By = KMM 

Data entered in yellow cells 

Event 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 



MANN-KENDALL DATA EVALUATION 


Coakley Landfill NHDES Site # 198712001 Compound = Manganese 
EPA ID # NHD064424153 

Well ID = MW-4 MW-5S MW-9 MW-10 
Number of tied groups Count Ties Count Ties Count Ties Count Ties 

#tied 2 times 2 2 3 2 
#tied 3 times 0 0 1 0 
#tied 4 times 1 0 0 0 
#tied 5 times 0 0 0 0 
#tied 6 times 0 0 0 0 
#tied 7 times 0 0 0 0 
#tied 8 times 0 0 0 0 
#tied 9 times 0 0 0 0 

#tied 10 times 0 0 0 0 
Count Error? 

n = 16 16 16 16 
V(S) = 482.67 491.33 486.67 491.33 

12 58 40 -42 s = 
0.501 2.572 1.768 -1.850 z 

n = Number of Samples 

V(S) = variance of S = 1/18 [n(n-l)(2n+5) - Ip=l—g wp(wp-l)(2wp+5)] 


where g = number of tied groups and wp represents the number of data points in the p' group 
S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision 
Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if S<0 

Z is comparred to table of critical values to determine confidence in trend 
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend 



Mann Kendall Statistic Calculations 

MW-4 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

1,400 1,300 1,700 1,400 1,500 1,600 1,400 1,300 1,700 1,400 13,000 4,500 5,900 5,800 1,200 1,100 Sum Rows 

-1 1 0 1 0 -1 1 0 -1 -1 4 

1 1 1 1 0 1 -1 -1 9 

-1 -1 -1 -1 -1 0 -I -1 -1 -4 

1 0 -1 1 0 -1 -1 4 

-1 -1 1 -1 -1 -1 1 

-1 -1 1 -1 -1 -1 0 
-1 1 0 -1 -1 2 

1 -1 -1 4S 
a. -1 -1 -1 1 
•S 15,000 • Manganese -1 -1 2 

S 5,000 -1 -1 -1 -1 -1 -5 
.2 10,000 

Linear -1 -1 0g 0 i i i • i i 

5 i- i- i- i- i- i- i- i- -1 -1 -1 -3 
98 00 02 04 06 08 10 12 -1 -1 -2 

Sample Date 
-1 -1 

Mann Kendall Statistic (S) = 12 

MW-5S Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese 

Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

2,700 3,000 2,800 3,100 3,400 3,100 3,200 3,500 4,100 3,800 3,600 3,700 4,400 3,900 3,400 2,900 Sum Rows 

1 1 1 1 1 1 15 

-1 1 1 1 1 -1 10 

1 1 1 1 13 
1 0 1 -1 9 

-1 -1 0 -1 4 

1 -1 8 
-1 7 

-1 -1 4S 
a. -1 -1 -1 -1 -1 -1 -5 
•S 6,000 -1 -1 -1 -1 -2 | 4,000 

S 2,000 -1 -1 1 

I 0 -1 -1 0 
-1 -1 -1 -3 

i i i i • i i 

5 J" J" J" J" >- J" J" J" (Manganese 
98 00 02 04 06 08 10 12 -1 -1 -2 

-1 -1 

Mann Kendall Statistic (S) = 58 



Mann Kendall Statistic Calculations 

MW-9 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

950 1,400 1,200 1,000 1,100 880 1,000 1,100 1,300 1,100 710 2,400 1,200 3,500 2,100 1,400 Sum Rows 
1 1 1 1 -1 1 1 1 -1 1 11 

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -7 
-1 -1 -1 -1 -1 -1 -1 0 -2 

1 -1 0 1 1 -1 7 
-1 -1 0 0 -1 3 

1 1 1 -1 8 
1 1 -1 7 

S 0 -1 5 
a 
a
g
1
|

g
|

 4,000 
 3,000 
 2,000 
 1,000 

0 
 1

• 

* » 
* 

# • * /  " i\ 
1 1 1 1 1 1 

 1 1 1 1 1 1 1 (Manganese j 

-1 -1 
-1 

-1 

-1 -1 -1 

1 
4 
5 

-2 
3 

98 00 02 04 06 08 10 12 -1 -1 -2 
Sample Date -1 -1 

Mann Kendall Statistic (S) = 40 

MW-10 Site = Coakley Landfill NHDES#: 198712001 EPA ID#: NHD064424153 Compound = Manganese 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

5,400 8,600 2,700 3,600 1,900 910 3,900 4,400 8,100 3,900 3,500 3,200 2,800 760 2,200 2,700 Sum Rows 
1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -11 

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14 
1 -1 -1 -1 -1 0 4 

-1 -1 -1 -1 -1 -1 -1 -1 -4 
-1 -1 7 

-1 8 
0 -1 -1 -1 -1 -1 -I -4 

-1 -1 -1 -1 -1 -1 -1 -6 
a
c
~
E

 10,000 
 8,000
 6,000
 4,000

 >
 ;

j

 T 
A

 ^ *  < 
A*W^ 

-1 -1 
-1 

-1 
-1 
-1 

-1 
-1 
-1 

-1 
-1 
-1 

-1 
-1 
-1 

-1 
-1 
-1 

-7 
-6 
-5 

ai Q . • . y , -1 -1 -1 -1 -4 

5 1 1 J 1 1 1 1 1 (Manganese -1 -1 -1 -3 
98 00 02 04 06 08 10 12 2 

Sample Date 1 
Mann Kendall Statistic (S) = -42 



MANN-KENDALL DATA EVALUATION 


NHDES Site # 
EPA ID # 

OP-2 
Concentration 

(leave blank 
if no data) 

220 
390 
730 
490 
450 
500 
290 
330 
360 
380 
390 
470 
620 
580 
630 
760 

49.0 
16 

474.38 
155.090 

0.327 

INCREASING 
97.5% 

NA 

Date=

198712001 
NHD064424153 

OP-5 
Concentration 

(leave blank 
if no data) 

6,500 
7,100 
7,700 
5,400 
6,700 
4,900 
1,500 
5,200 
3,900 
3,500 
3,800 
2,500 
3,800 
2,300 
1,800 
2,200 

-81.0 
16 

4300.00 
1990.310 

0.463 

DECREASING 
99.5% 

NA 

 24-Mar-ll 

Compound = 

AE-2A 
Concentration 

(leave blank 
if no data) 

1,900 
1,200 

900 
650 
650 
830 
740 
950 
830 
760 
720 
510 
770 
610 
650 
700 

-54.0 
16 

835.63 
326.005 

0.390 

DECREASING 
99% 

NA 

Manganese 

AE-3A 
Concentration 

(leave blank 
if no data) 

1,500 
1,200 

650 
1,000 
1,200 

890 
900 
950 

1,300 
740 
690 
690 
840 
850 

1,300 
760 

-29.0 
16 

966.25 
258.763 

0.268 

DECREASING 
85% 

NA 

Site Name

Event 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

 Coakley Landfill 

Well ID = 

Sampling Date 

(most recent last) 


8/18/99 

11/10/99 

4/19/00 

8/18/00 


11/18/00 

4/1/01 

8/1/01 

8/1/02 

8/1/03 

8/1/04 

8/1/05 

8/1/06 


11/15/07 

8/12/08 

8/19/09 

8/18/10 


Mann Kendall Statistic (S) = 

Number of Rounds (n) = 


Average = 

Standard Deviation = 


Coefficient of Variation(CV)= 


Error Check, Blank if No Errors Detected 

Trend 
Confidence Level 

Stability Test, If No Trend Exists at 
70% Confidence Level 

Entry By = KMM 

Data entered in yellow cells 



MANN-KENDALL DATA EVALUATION 


Coakley Landfill NHDES Site # 198712001 Compound = Manganese 
EPA ID # NHD064424153 

Well ID = OP-2 OP-5 AE-2A AE-3A 
Number of tied groups Count Ties Count Ties Count Ties Count Ties 

#tied 2 times 1 1 1 3 
#tied 3 times 0 0 1 0 
Med 4 times 0 0 0 0 
#tied 5 times 0 0 0 0 
#tied 6 times 0 0 0 0 
Med 7 times 0 0 0 0 
#tied 8 times 0 0 0 0 
#tied 9 times 0 0 0 0 

#tied 10 times 0 0 0 0 
Count Error? 

n = 16 16 16 16 
V(S) = 492.33 492.33 488.67 490.33 

S = 49 -81 -54 -29 
2.163 -3.605 -2.398 -1.264 z = 

n = Number of Samples 

V(S) = variance of S = 1/18 [n(n-l)(2n+5) - Ip=l-»g wp(wp-l)(2wp+5)] 


where g = number of tied groups and wp represents the number of data points in the p' group 
S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision 
Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if S<0 

Z is comparred to table of critical values to determine confidence in trend 
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend 



Mann Kendall Statistic Calculations 

OP-2 Site = Coakley Landfill NHDES#: 198712001 EPA ID#: NHD064424153 Compound = Manganese 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

220 390 730 490 450 500 290 330 360 380 390 470 620 580 630 760 Sum Rows 
1 1 1 1 1 15 

1 1 1 -1 -1 -1 -1 0 5 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -11 

-1 -1 -1 -1 -1 -1 -1 -2 
-1 -1 -1 -1 -1 1 
-i -1 -1 -1 -1 -1 -2 

1 9 

"S 1 8 

a soo * 1 7 
• Manganese g 600 * * 	 1 6

£fi £ T S * * re 400 5• • • " fi 200 Linear g 0 4 
5 J- i- i- i- i- i- i- i- -1 1 

98 00 02 04 06 08 10 12 2 
Sample Date 

1 
Mann Kendall Statistic (S) = 49 

OP-5 Site = Coakley Landfill NHDES..: 19871200! EPA ID #: NHD064424153 Compound = Manganese 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

6,500 7,100 7,700 5,400 6,700 4,900 1,500 5,200 3,900 3,500 3,800 2,500 3,800 2,300 1,800 2,200 Sum Rows 
1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -9 

1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -12 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -13 

1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -I -11 

-1 -1 -1 -1 -1 -1 -1 -1 -1 -8 
9 

3" -1 	 -1 -1 -1 -1 -1 -1 -1 -8 
-I -1 -I -1 -1 -1 -1 -7 a 10,000 

c 
o 	 -1 -1 -1 -1 -2 • Manganese 
1 5,000 

\ -1 0 -1 -1 -1 -4 
g 0 " ^w~ 1 _] . | _| -2 •r****̂ ^ 

- J- 1-	 1- 1- 1- 1- 1- (Manganese -1 -1 -I -3 
98	 00 02 04 06 08 10 12 -1 -1 -2 

1 

C
on

 

Mann Kendall Statistic (S) = -81 



Mann Kendall Statistic Calculations 

AE-2A Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

1,900 1,200 900 650 650 830 740 950 830 760 720 510 770 6)0 650 700 Sum Rows 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -15 

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -11 

0 1 1 -1 -1 0 6 
1 1 -1 -1 0 6 

-1 0 -1 -1 -1 -1 -1 -1 -1 -7 
1 -1 -1 -1 -1 -1 -1 

-1 -1 -1 -1 -1 -1 -1 -1 -8 3 
a -1 -1 -1 -1 -1 -1 -1 -7 
a 2,000 

A 
• Manganese g 1,500 T -1 -1 -1 -1 -1 -4 

to 1,000 -1 -1 -1 4V * • * • . - -1 -3 
| 500 

1 •* Linear 1 4g 0 ' | J- 1- 1- 1- 1- 1- 1- 1- (Manganese -1 -1 -1 -3 
98 00 02 04 06 08 10 12 1 2 

Sample Date 1 
Mann Kendall Statistic (S) = -54 

AF-3A Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

1,500 1,200 650 1,000 1,200 890 900 950 1,300 740 690 690 840 850 1,300 760 Sum Rows 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -15 

-1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -9 
1 1 1 13 

1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -6 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -7 

1 -1 -1 -1 -1 -1 -1 -2 
-1 -1 -1 -1 -1 -1 -3 
-1 -1 -1 -1 -1 -1 -4 3 

a 2,000 -1 -1 -1 -1 -1 0 -1 -6 
g 1,500 -1 -1 2Jk. ik • Manganese 1 1,000 % M ^ 
| 500 T * ^ S * * ^ 0 4 
g 0 4 

S J- 1- 1- 1- J- 1- 1- 1- (Manganese -1 1 
98 00 02 04 06 08 10 12 -1 0 

Sample Date -1 -1 
Mann Kendall Statistic (S) = -29 



MANN-KENDALL DATA EVALUATION 


Site Name Coakley Landfill 

Well ID 

Event Sampling Date 
Number (most recent last) 

8/18/99 
11/10/99 
4/19/00 
8/18/00 

11/18/00 
4/1/01 
8/1/01 
8/1/02 
8/1/03 

10 8/1/04 
11 8/1/05 
12 8/1/06 
13 11/15/07 
14 8/12/08 
15 8/19/09 
16 8/18/10 

Mann Kendall Statistic (S) = 

Number of Rounds (n) = 


Average = 

Standard Deviation = 


Coefficient of Variation(CV)= 


Error Check, Blank if No Errors Detected 

Trend 
Confidence Level 

Stability Test, If No Trend Exists at 

70% Confidence Level 


Entry By = KMM 

Data entered in yellow cells 

NHDES Site #
EPA ID # 

FPC-6A 
Concentration 

(leave blank 
if no data) 

140 
200 
150 

7,200 
530 
610 
410 
500 
360 

2,400 
3,600 

23.0 
11 

1463.64 
2197.231 

1.501 

INCREASING 
95% 

NA 

Date=

 198712001 
NHD064424153 

FPC-9A 
Concentration 

(leave blank 
if no data) 

430 
410 
340 
320 

350 
345 
340 
420 
40 
30 

270 
410 
520 
270 
220 

-28.0 
15 

314.33 
135.658 

0.432 

DECREASING 
90% 

NA 

 24-Mar-ll 

Compound =

Concentration 
(leave blank 

if no data) 

0.0 
0 

#DIV/0! 
#DIV/0! 
#DIV/0! 

n<4 

n<4 
n<4 

n<4 
n<4 

 Manganese 

Concentration 
(leave blank 

if no data) 

0.0 
0 

#DIV/0! 
#DIV/0! 
#DIV/0! 

n<4 

n<4 
n<4 

n<4 
n<4 



MANN-KENDALL DATA EVALUATION 


Coakley Landfill NHDES Site # 198712001 Compound = Manganese 
EPA ID # NHD064424153 

Well ID = FPC-6A FPC-9A 0 0 
Number of tied groups No Ties Count Ties No Ties No Ties 

#tied 2 times 0 3 0 0 
#tied 3 times 0 0 0 0 
#tied 4 times 0 0 0 0 
#tied 5 times 0 0 0 0 
#tied 6 times 0 0 0 0 
#tied 7 times 0 0 0 0 
#tied 8 times 0 0 0 0 
#tied 9 times 0 0 0 0 

#tied 10 times 0 0 0 0 
Count Error? 

n = 11 15 0 0 
V(S) = 165.00 405.33 0.00 0.00 

23 -28 0 0s = 
1.713 -1.341 0.000 0.000 z = 

n = Number of Samples 
V(S) = variance of S = 1/18 [n(n-l)(2n+5) - Ip=l->g wp(wp-l)(2wp+5)] 

where g = number of tied groups and wp represents the number of data points in the p' group 
S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision 
Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]I/2 if S<0 

Z is comparred to table of critical values to determine confidence in trend 
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend 



Mann Kendall Statistic Calculations 

FPC-6A Site = Coakley Landfill NHDES#: 198712001 EPA ID#: NHD064424153 Compound = Manganese 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

140 200 150 7,200 530 610 410 500 360 2,400 3,600 Sum Rows 
0 
0 
0 

1 1 1 1 1 1 1 1 1 1 10 
-1 1 1 1 1 1 1 1 1 7 

1 1 1 1 1 1 1 1 8 
0 
03 

a. -1 -1 -1 -1 -1 -1 -1 -7 a 8,00 ) i z 
• Manganese g 6,00 , * 1 -1 -1 -1 1 1 0 

•Jo 4,00 j _L„—_ \ — .— dr -1 -1 -1 I 1 -1 
i 2,00 Linear 1 -1 1 1 2i i » S U I W 1 

5 i- i- i- i- i- i- i- i- -1 1 1 1 
98 00 02 04 06 08 10 12 1 1 2 

Sample Date 
1 1 

Mann Kendall Statistic (S) = 23 

FPC-9A Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

430 410 340 320 350 345 340 420 40 30 270 410 520 270 220 Sum Rows 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -12 

-1 -1 -1 -1 -1 1 -1 -1 -1 0 -1 -1 -8 
-1 1 1 0 1 -1 -1 -1 -1 -1 -1 

1 1 1 -1 -1 -1 -1 -1 1 
0 

-1 -1 1 -1 -1 -1 -1 -1 -4 
-1 1 -1 -1 -1 -1 -1 -3 

1 -1 -1 -1 -1 -1 -2 3 
-1 -1 -1 -1 -1 -1 -5 a eoo 

A« A_ ^> • Manganese -1 4 
5r\~r *W 

\w/ 0 -1 1 
J" J" J" J" J" J"  J" -1 -1 -1 u  >-  (Manganese 
98 00 02 04 06 08 10 12 -1 -1 -2 

-1 -1 

ce
n
tr

a
tio

n
 

N
J 

£>
 

o 
o 

o 
o 

o 

Mann Kendall Statistic (S) = -28 



MANN-KENDALL DATA EVALUATION 


NHDES Site # 
EPA ID # 

BP-4 
Concentration 

(leave blank 
if no data) 

1,200 
1,200 
1,500 
1,400 
1,400 
1,700 
1,500 
1,300 
1,400 
1,300 
1,700 
1,300 
1,200 
1,100 

94 
1,200 

-36.0 
16 

1280.88 
361.348 

0.282 

DECREASING 
90% 

NA 

Date 

198712001 
NHD064424153 

MW-5D 
Concentration 

(leave blank 
if no data) 

1,000 
1,100 

980 
930 
920 

1,200 
920 
860 
880 
870 
890 
890 
860 
780 
770 
730 

-89.0 
16 

911.25 
118.596 

0.130 

DECREASING 
99.5% 

NA 

24-Mar-ll 

Compound = 

MW-6 
Concentration 

(leave blank 
if no data) 

1,100 
740 
600 
980 

80 
600 

1,200 
1,200 
1,100 

700 
970 
540 
740 
520 
490 

1,900 

-14.0 
16 

841.25 
416.475 

0.495 

DECREASING 
70% 

NA 

Manganese 

MW-8 
Concentration 

(leave blank 
if no data) 

4,500 
3,500 
3,900 
4,200 
3,600 
3,200 
9,800 
2,800 
2,900 
2,400 
2,500 
2,500 
1,600 
1,900 
2,000 
2,100 

, 
-81.0 

16 
3337.50 

1922.802 
0.576 

DECREASING 
99.5% 

NA 

Site Name

Event 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

 Coakley Landfill 

Well ID = 

Sampling Date 

(most recent last) 


8/18/99 

11/10/99 

4/19/00 

8/18/00 


11/18/00 

4/1/01 

8/1/01 

8/1/02 

8/1/03 

8/1/04 

8/1/05 

8/1/06 


11/15/07 

8/12/08 

8/19/09 

8/18/10 


Mann Kendall Statistic (S) = 

Number of Rounds (n) = 


Average = 

Standard Deviation = 


Coefficient of Variation(CV)= 


Error Check, Blank if No Errors Detected 

Trend 
Confidence Level 

Stability Test, If No Trend Exists at 
70% Confidence Level 

Entry By = KMM 

Data entered in yellow cells 



MANN-KENDALL DATA EVALUATION 


Coakley Landfill NHDES Site # 198712001 Compound = Manganese 
EPA ID # NHD064424153 

Well ID = BP-4 MW-5D MW-6 MW-8 
Number of tied groups Count Ties Count Ties Count Ties Count Ties 

#tied 2 times 2 3 4 1 
#tied 3 times 2 0 0 0 
#tied 4 times 1 0 0 0 
#tied 5 times 0 0 0 0 
#tied 6 times 0 0 0 0 
#tied 7 times 0 0 0 0 
#tied 8 times 0 0 0 0 
#tied 9 times 0 0 0 0 

#tied 10 times 0 0 0 0 
Count Error? 

n = 16 16 16 16 
V(S) = 475.33 490.33 489.33 492.33 

-36 -89 -14 -81 s = 
-1.605 -3.974 -0.588 -3.605 z = 

n = Number of Samples 

V(S) = variance of S = 1/18 [n(n-l)(2n+5) - £p=l-»g wp(wp-l)(2wp+5)] 


where g = number of tied groups and wp represents the number of data points in the p' group 
S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision 
Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if S<0 

Z is comparred to table of critical values to determine confidence in trend 
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend 



Mann Kendall Statistic Calculations 

BP-4 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese 

Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

1,200 1,200 1,500 1,400 1,400 1,700 1,500 1,300 1,400 1,300 1,700 1,300 1,200 1,100 94 1,200 Sum Rows 

0 1 1 1 1 1 1 1 0 -1 -1 0 8 
1 1 1 1 1 1 1 0 -1 -1 0 8 

-I -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -8 
0 1 -1 0 -1 -1 -1 -1 -1 -1 -4 

1 -1 0 -1 -1 -1 -1 -1 -1 -4 

-1 -1 -1 -1 0 -i -1 -1 -1 -1 -9 
-1 -1 -1 -1 -1 -1 -1 -1 -7 

3 1 0 0 -1 -1 -1 -1 -2 
a 
a
g
1
|
8

 2,000 
 1,500 
 1,000 
 500 
 o  ] 

* * \r 
¥ 

• Manganese 

Linear 

-1 -1 

0 

-1 

-1 

-1 
-1 

-1 

-1 

-1 
-1 

-1 

-1 

-1 
-1 

-1 

-1 

-1 
-1 

-1 

-5 

-3 

-5 

-4 

Q 1- i i 1- 1- 1- 1- 1- -1 -1 0 -2 
98 00 02 04 06 08 10 12 -1 0 

Sample Date 1 

Mann Kendall Statistic (S) = -36 

MW-5D Site = Coakley Landfill NHDES#: 198712001 EPA ID #; NHD064424153 Compound = Manganese 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

1,000 1,100 980 930 920 1,200 920 860 880 870 890 890 860 780 770 730 Sum Rows 
1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -11 

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -12 

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -11 
-1 -1 -1 -1 -1 -i -1 -1 -1 -1 -1 -10 

0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -8 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10 

-1 -1 -1 -1 -1 -1 -1 -1 -1 -9 

3 1 0 -1 -1 -1 1 
o. 
a
|
 1,500 
 1,000 * * • • • • • - • • •  * • Manganese 

-1 -1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 
-3 
-2 

S 500 0 -1 -1 -1 -1 -4 

S o i i i i i i i 1 . n  n -1 -1 -1 -1 -4 

5 J- J" 1- J- J- J- J J (Manganese -1 -1 -1 -3 
98 00 02 04 06 08 10 12 -1 -1 -2 

-1 -1 
Mann Kendall Statistic (S) = -89 



Mann Kendall Statistic Calculations 

MW-6 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

1,100 740 600 980 80 600 1,200 1,200 1,100 700 970 540 740 520 490 1,900 Sum Rows 

-1 -1 -1 -1 -1 1 0 -1 -1 -1 -1 -1 -1 -8 

-1 1 -1 -1 1 -1 -1 0 -I -1 -1 

1 -1 0 1 -1 -1 -1 4 

-1 -1 1 -1 -1 -1 -1 -1 -1 -4 

1 1 11 

1 -1 -1 -1 4 

0 -1 -1 -1 -1 -1 -1 -1 -6 

3 -1 -1 -1 -1 -1 -1 -1 -6 
a. 
ag
S
fcc

 2,00  1,50 
3

 1,000
 500J "" !

 — A -

 -TJ 
 ^ 1  9  If 

_ >*%*« 
—, ,— 

/
W -, , 1

• Manganese 

 Linear 

-] -1 -1 

-1 

-I 

-1 

-1 

-1 

-1 

-1 

-1 

-I 

-1 

-1 

-1 

-5 
0 

-3 

0 
gJ  0 1 r*-r 1- 1- 1- 1- 1- 1- 1- 1- (Manganese -1 -1 -1 

98 00 02 04 06 08 10 12 -1 0 
Sample Date 

1 
Mann Kendall Statistic (S) = -14 

MW-8 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese 

Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

4,500 3,500 3,900 4,200 3,600 3,200 9,800 2,800 2,900 2,400 2,500 2,500 1,600 1,900 2,000 2,100 Sum Rows 

-1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -13 

1 1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -6 

1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -9 

-1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -I -10 

-1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -9 

1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -8 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -9 

3 -1 -1 -1 -1 -1 -1 -1 -6 

a 15,000 i -1 -1 -1 -1 -1 -1 -1 -7 

,1 10,000 • Manganese -1 -1 -1 -1 -2 

1 5,000 ^ 0 -1 -1 -1 -1 -4 

g 0 -1 -1 -1 -1 -4 
o j  . j  . j  . j  . j  . j  . j  , j  . (Manganese 3 

98 00 02 04 06 08 10 12 2 
Sample Date 

1 

Mann Kendall Statistic (S) = -81 



MANN-KENDALL DATA EVALUATION 


Site Name : Coakley Landfill NHDES Site # 
EPA ID # 

MW-11 
Concentration 

(leave blank 
if no data) 

840 
930 
880 

1,000 
950 
780 
710 
600 
600 
590 
530 
450 
410 
440 
390 
340 

-101.0 
16 

652.50 
220.409 

0.338 

DECREASING 
99.5% 

NA 

Date = 

198712001 
NHD064424153 

AE-2B 
Concentration 

(leave blank 
if no data) 

4,100 
5,300 
5,100 
6,300 
6,400 
5,100 
4,400 
4,400 
3,700 
3,000 
3,100 
2,400 
2,100 
1,700 
1,700 
1,300 

-91.0 
16 

3756.25 
1642.749 

0.437 

DECREASING 
99.5% 

NA 

24-Mar-ll 

Compound = 

AE-3B 
Concentration 

(leave blank 
if no data) 

1,400 
2,200 
2,000 
1,900 
2,100 
2,000 
1,400 
1,400 
1,500 
1,100 
1,100 
1,000 

570 
480 

1,400 
950 

-76.0 
16 

1406.25 
528.342 

0.376 

DECREASING 
99.5% 

NA 

^^^^I^^^^^HI^HBHi 

Manganese 

FPC-6B 
Concentration 

(leave blank 
if no data) 

1,100 
830 
670 
760 
690 
620 
830 
750 
600 

5,900 
6,200 
2,100 
3,100 
3,000 

340 
400 

, 
-3.0 

16 
1743.13 

1885.509 
1.082 

No Trend 

No Trend 


C V > 1 
NON-STABLE 

Well ID = 

Sampling Date 

(most recent last) 


8/18/99 

11/10/99 

4/19/00 

8/18/00 


11/18/00 

4/1/01 

8/1/01 

8/1/02 

8/1/03 

8/1/04 

8/1/05 

8/1/06 


11/15/07 

8/12/08 

8/19/09 

8/18/10 


Mann Kendall Statistic (S) = 

Number of Rounds (n) = 


Average = 

Standard Deviation = 


Coefficient of Variation(CV)= 


Error Check, Blank if No Errors Detected 

Trend 
Confidence Level 

Stability Test, If No Trend Exists at 
70% Confidence Level 

Entry By = KMM 

Data entered in yellow cells 

Event 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 



MANN-KENDALL DATA EVALUATION 


Coakley Landfill NHDES Site # 198712001 Compound = Manganese 
EPA ID # NHD064424153 

Well ID = MW-11 AE-2B AE-3B FPC-6B 
Number of tied groups Count Ties Count Ties Count Ties Count Ties 

#tied 2 t mes 1 3 2 1 
#tied 3 t imes 0 0 0 0 
#tied 4 t mes 0 0 1 0 
#tied 5 t mes 0 0 0 0 
#tied 6 t imes 0 0 0 0 
#tied 7 t mes 0 0 0 0 
#tied 8 t imes 0 0 0 0 
#tied 9 t mes 0 0 0 0 

#tied 10 t mes 0 0 0 0 
Count Error? 

n = 16 16 16 16 
V(S) = 492.33 490.33 482.67 492.33 

-101 -91 -76 -3 s = 
-4.507 -4.064 -3.414 -0.090 z= 

n = Number of Samples 

V(S) = variance of S = 1/18 [n(n-l)(2n+5) - £p=l-»g wp(wp-l)(2wp+5)] 


where g = number of tied groups and wp represents the number of data points in the pth group 
S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision 
Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if SO 

Z is comparred to table of critical values to determine confidence in trend 
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend 



Mann Kendall Statistic Calculations 
C

on
 

MW-11 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese 

Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

840 930 880 1,000 950 780 710 600 600 590 530 450 410 440 390 340 Sum Rows 
1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -7 

-1 1 1 -1 -I -1 -1 -1 -1 -1 -1 -1 -1 -1 -10 

1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -9 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -12 

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -11 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10 

. -1 -1 -1 -1 -1 -1 -1 -1 -1 -9 

0 -1 -1 -1 -1 -1 -1 -1 -7 3 
Q . -1 -1 -1 -1 -1 -1 -1 -7 £ 1,500 

• Manganese -1 -1 -1 -1 -1 -1 .1 1,000 -6 
-1 -1 -1 -1 -1 S 50 D -5 

c Linear -1 -1 -1 -1 -4 
8

r l i i 

w j i 
-1 -1 

98 00 02 04 06 08 10 12 -1 -1 -2 
Sample Date -1 -1 

Mann Kendall Statistic (S) = -101 

AE-2B Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese 

Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

4,100 5,300 5,100 6,300 6,400 5,100 4,400 4,400 3,700 3,000 3,100 2,400 2,100 1,700 1,700 1,300 Sum Rows 
1 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10 
1 1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -8 

1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -11 

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10 

0 -1 -1 -1 -1 -1 -1 -1 -1 -8 
-1 -1 -1 -1 -1 -1 -1 -1 -8 3 

n. -1 -1 -1 -1 -1 -1 -1 -7 3 - i — 
a 8,00 -1 -1 -1 -1 -1 -4 • Manganese 
U 4,000  ^ ^ -1 -1 -1 -1 -1 -5 
£ 2 000 
g 0 -1 r —, , , -1 -1 -1 -1 -4 

5 1- 1- 1- 1- 1- 1- 1- J- (Manganese -1 -1 -1 -3 
98 00 02 04 06 08 10 12 0 -1 -1 

-1 -1 
Mann Kendall Statistic (S) = -91 

-1 



Mann Kendall Statistic Calculations 

AE-3B Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

1,400 2,200 2,000 1,900 2,100 2,000 1,400 1,400 1,500 1,100 1,100 1,000 570 480 1,400 950 Sum Rows 
1 1 I 1 1 0 0 -1 -1 -1 -1 -1 0 -1 0 

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14 
-1 1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10 

1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -8 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -11 

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10 
0 -1 -1 -1 -1 -1 0 -1 -5 

-1 -1 -1 -1 -1 0 -1 -5 3 
a. -1 -1 -1 -1 -1 -1 -1 -7 1 - i — a 3,00 c • Manganese 0 -1 -1 -1 1 -1 -3 
2 1,00 1 • • * * r ^ -1 -1 -1 1 -1 -3 sJ^*^ 
g 0 H 1 1 1 1 1 1 1 Linear -1 -1 1 -1 -2 
| 1- J- 1- 1- 1- 1- J- 1- (Manganese -1 1 1 

98 00 02 04 06 08 10 12 1 2 
Sample Date -1 -1 

Mann Kendall Statistic (S) = -76 

FPC-6B Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

1,100 830 670 760 690 620 830 750 600 5,900 6,200 2,100 3,100 3,000 340 400 Sum Rows 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -5 

-1 -1 -1 -1 0 -1 -1 -1 -1 -3 
1 1 -1 1 -1 -1 -1 5 

-1 -1 1 -1 -1 -1 -1 0 
-1 1 -1 -1 -1 3 

1 -1 -1 -1 4 
-1 -1 -1 -1 1 

3 -1 -1 -1 2 
a 8,000 -| -1 -1 3 
§ 6,000 jrW -1 -1 -1 -1 -1 -4 • Manganese | 4,000 

-1 -1 -1 -1 -1 -5 £ 2,000 
g 0 -1 -1 0i i  - i 

5 1- 1- 1- 1- 1- 1- 1- 1- (Manganese -1 -1 -1 -3 
98 00 02 04 06 08 10 12 -1 -1 -2 

Sample Date 1 
Mann Kendall Statistic (S) = -3 



MANN-KENDALL DATA EVALUATION 


Site Name : Coakley Landfill NHDES Site # 
EPA ID # 

FPC-11B 
Concentration 

(leave blank 
if no data) 

3,000 
2,200 
2,500 

880 
1,300 
1,400 

710 
520 

-20.0 
8 

1563.75 
904.464 

0.578 

DECREASING 
99% 

NA 

Date = 

198712001 
NHD064424153 

Concentration 
(leave blank 

if no data) 

0.0 
0 

#DIV/0! 
#DIV/0! 
#DIV/0! 

n<4 

n<4 
n<4 

n<4 
n<4 

24-Mar-ll 

Compound = 

Concentration 
(leave blank 

if no data) 

0.0 
0 

#DIV/0! 
#DIV/0! 
#DIV/0! 

n<4 

n<4 
n<4 

n<4 
n<4 

Manganese 

Concentration 
(leave blank 

if no data) 

0.0 
0 

#DIV/0! 
#DIV/0! 
#DIV/0! 

n<4 

n<4 
n<4 

n<4 
n<4 

Well ID = 

Sampling Date 
(most recent last) 

8/18/99 
11/10/99 
4/19/00 
8/18/00 

11/18/00 
4/1/01 
8/1/01 
8/1/02 
8/1/03 
8/1/04 
8/1/05 
8/1/06 

11/15/07 
8/12/08 
8/19/09 
8/18/10 

Mann Kendall Statistic (S) = 

Number of Rounds (n) = 


Average = 

Standard Deviation = 


Coefficient of Variation(CV)= 


Error Check, Blank if No Errors Detected 

Trend 
Confidence Level 

Stability Test, If No Trend Exists at 
70% Confidence Level 

Entry By = KMM 

Data entered in yellow cells 

Event 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 



MANN-KENDALL DATA EVALUATION 


Coakley Landfill NHDES Site # 198712001 Compound = Manganese 
EPA ID # NHD064424153 

Well ID = FPC-11B 0 0 0 
Number of tied groups No Ties No Ties No Ties No Ties 

#tied 2 times 0 0 0 0 
#tied 3 times 0 0 0 0 
#tied 4 times 0 0 0 0 
#tied 5 times 0 0 0 0 
#tied 6 times 0 0 0 0 
#tied 7 times 0 0 0 0 
#tied 8 times 0 0 0 0 
#tied 9 times 0 0 0 0 

#tied 10 times 0 0 0 0 
Count Error? 

n = 8 0 0 0 
V(S) = 65.33 0.00 0.00 0.00 

-20 0 0 0s = 
-2.351 0.000 0.000 0.000 z = 

n = Number of Samples 
V(S) = variance of S = 1/18 [n(n-l)(2n+5) - £p=l-»g wp(wp-l)(2wp+5)] 

where g = number of tied groups and wp represents the number of data points in the p' group 
S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision 
Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if S<0 

Z is comparred to table of critical values to determine confidence in trend 
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend 



Mann Kendall Statistic Calculations 

FPC-11B Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

3,000 2,200 2,500 880 1,300 1,400 710 520 Sum Rows 
0 
0 
0 
0 
0 
0 
0 

3 0 
Q. -1 -1 -1 -1 -1 -1 -1 -7 
a

|

|

I

 6,000 

 4,000 

 2,000 

0 

~~~~~~J*** 

— , — , — , —  r  w m  * i * - 1

• Manganese 

~ L m e a  r 

1 -1 
-1 

-1 
-1 
1 

-1 
-1 

-1 
-1 
-1 

-1 
-1 
-1 

-4 
-5 
0 

Q 1 1 1 1 1 J 1 1 -1 -1 -1 
98 00 02 04 06 08 10 12 -1 -1 -2 

Sample Date -1 -1 
Mann Kendall Statistic (S) = -20 

0 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

Sum Rows 
0 
0 
0 
0 
0 
0 
0 
0 
01 2 
0§ 1 • Manganese 
05I » 0 

u n 0 
u J-98 J-00 J-02 J-04 J-06 J-08 J-10 J-12 0 

0 
Mann Kendall Statistic (S) = 0 



MANN-KENDALL DATA EVALUATION 


Site Name: Coakley Landfill 	 NHDES Site # 198712001 Compound = Benzene 
EPA ID # NHD064424153 

Well ID = MW-5S 
Concentration Concentration Concentration Concentration 

Event 	 Sampling Date (leave blank (leave blank (leave blank (leave blank 
Number (most recent last) if no data) if no data) if no data) if no data) 

1 	 8/18/99 6 
2 	 11/10/99 7 
3 	 4/19/00 8 
4 	 8/18/00 8 
5 	 11/18/00 8 
6 	 4/1/01 7 
7 	 8/1/01 6 
8 	 8/1/02 6 
9 	 8/1/03 2 

10 	 8/1/04 
11 	 8/1/05 
12 	 8/1/06 0.5 
13 	 11/15/07 5 
14 	 8/12/08 4 
15 	 8/19/09 3 
16 	 8/18/10 4 

Mann Kendall Statistic (S) = -49.0 0.0 0.0 0.0 

Number of Rounds (n) = 14 0 0 0 


Average = 5.32 #DIV/0! #DIV/0! #DIV/0! 

Standard Deviation = 2.350 #DIV/0! #DIV/0! #DIV/0! 


Coefficient of Variation(CV)= 0.442 #DIV/0! #DIV/0! #DIV/0! 


Error Check, Blank if No Errors Detected 	 n<4 n<4 n<4 

Trend DECREASING n<4 n<4 n<4 

Confidence Level 99.5% n<4 n<4 n<4 


Stability Test, If No Trend Exists at 
70% Confidence Level NA 

n<4 
n<4 

n<4 
n<4 

n<4 
n<4 

Entry By = KMM Date = 24-Mar-ll 

Data entered in yellow cells 



MANN-KENDALL DATA EVALUATION 


Coakley Landfill NHDES Site # 198712001 Compound = Benzene 
EPA ID # NHD064424153 

Well ID = MW-5S 0 0 0 
Number of tied groups Count Ties No Ties No Ties No Ties 

#tied 2 times 2 0 0 0 
#tied 3 times 2 0 0 0 
#tied 4 times 0 0 0 0 
#tied 5 times 0 0 0 0 
#tied 6 times 0 0 0 0 
#tied 7 times 0 0 0 0 
#tied 8 times 0 0 0 0 
#tied 9 times 0 0 0 0 

#tied 10 times 0 0 0 0 
Count Error? 

n = 14 0 0 0 
V(S) = 324.33 0.00 0.00 0.00 

-49 0 0 0s = 
-2.665 0.000 0.000 0.000 z= 

n = Number of Samples 

V(S) = variance of S = 1/18 [n(n-l)(2n+5) - £p=l-*g wp(wp-l)(2wp+5)] 


where g = number of tied groups and wp represents the number of data points in the p' group 
S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision 
Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if S<0 

Z is comparred to table of critical values to determine confidence in trend 
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend 



Mann Kendall Statistic Calculations 

MW-5S Site = Coakley Landfill NHDES#: 198712001 E P A I D # : NHD064424153 Compound = Benzene 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

6 7 8 8 8 7 6 6 2 5 4 3 4 Sum Rows 
1 1 1 1 1 0 0 -1 -1 -1 -1 -1 -1 -1 

1 1 1 0 -1 -1 -1 -1 -1 -1 -1 -1 -5 

0 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -9 
0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -9 

-1 -1 -1 -1 -1 -1 -1 -1 -1 -9 
-1 -1 -1 -1 -1 -1 -1 -1 -8 

0 -1 -1 -1 -1 -1 -1 -6 
-1 -1 -1 -1 -1 -1 -6 3" 

a. 	 -1 1 1 1 3 
°- 10  Benzene o 	 0 

1
c 

5 yv*-̂ . 	 •

0 
Linear A 7** 1 1 1 1 41 1 1 1 * 1 1 1 

g u 
Q J-98 1-00 J-02 1-04 1-06 1-08 1-10 1-12 -1 	 -1 -1 -3 

-1 0 -1 
Sample Date 

1 1 
Mann Kendall Statistic (S) = -49 

0 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Benzene 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

Sum Rows 

0 

0 

0 
0 

0 

0 

0 

0 
.o 0
2: 2 

0
§ 1 • Benzene 

0 

0i 	 Linear 
u i i i i i i in (Benzene) 	 0 
u 1-98 1-00 1-02 1-04 1-06 1-08 1-10 1-12 	 0 

0 
Mann Kendall Statistic (S) = 0 



MANN-KENDALL DATA EVALUATION 


Site Name; Coakley Landfill NHDES Site # 
EPA ID # 

MW-5D 
Concentration 

(leave blank 
if no data) 

3 
5 
5 
5 
6 
1 
3 
2 

0.5 

2 
3 
2 
2 
2 

-33.0 
14 

2.96 
1.669 
0.563 

DECREASING 
95% 

NA 

Date = 

198712001 
NHD064424153 

MW-8 
Concentration 

(leave blank 
if no data) 

4 
9 
4 
4 
8 
5 
5 
3 
4 

5 
3 
4 
4 
6 

-10.0 
14 

4.86 
1.748 
0.360 

DECREASING 
70% 

NA 

24-Mar-ll 

Compound = 

MW-11 
Concentration 

(leave blank 
if no data) 

13 
17 
22 
18 
19 
22 
26 
22 
14 
7 
8 
5 
8 
5 
4 
3 

-63.0 
16 

13.31 
7.674 
0.576 

DECREASING 
99.5% 

NA 

Benzene 

GZ-105 
Concentration 

(leave blank 
if no data) 

11 
11 

10 
10 
10 
11 
9 
7 
7 
6 
6 
6 
6 
7 

, 
-62.0 

14 
8.36 

2.098 
0.251 

DECREASING 
99.5% 

NA 

Well ID = 

Sampling Date 

(most recent last) 


8/18/99 

11/10/99 

4/19/00 

8/18/00 


11/18/00 

4/1/01 

8/1/01 

8/1/02 

8/1/03 

8/1/04 

8/1/05 

8/1/06 


11/15/07 

8/12/08 

8/19/09 

8/18/10 


Mann Kendall Statistic (S) = 

Number of Rounds (n) = 


Average = 

Standard Deviation = 


Coefficient of Variation(CV)= 


Error Check, Blank if No Errors Detected 

Trend 
Confidence Level 

Stability Test, If No Trend Exists at 
70% Confidence Level 

Entry By = KMM 

Data entered in yellow cells 

Event 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 



MANN-KENDALL DATA EVALUATION 


Coakley Landfill NHDES Site # 198712001 Compound = Benzene 
EPA ID # NHD064424153 

Well ID = MW-5D MW-8 MW-11 GZ-105 
Number of tied groups Count Ties Count Ties Count Ties Count Ties 

#tied 2 times 0 1 2 0 
#tied 3 times 2 1 1 3 
#tied 4 times 0 0 0 1 
#tied 5 times 1 0 0 0 
#tied 6 times 0 1 0 0 
#tied 7 times 0 1 0 0 
#tied 8 times 0 0 0 0 
#tied 9 times 0 0 0 0 

#tied 10 times 0 0 0 0 
Count Error? 

n = 14 14 16 14 
V(S) = 309.67 289.67 487.67 314.00 

-33 -10 -63 -62 s = 
-1.818 -0.529 -2.808 -3.442 z = 

n = Number of Samples 

V(S) = variance of S = 1/18 [n(n-l)(2n+5) - Ip=l—g wp(wp-l)(2wp+5)] 


where g = number of tied groups and wp represents the number of data points in the pl group 
S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision 
Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if S<0 

Z is comparred to table of critical values to determine confidence in trend 
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend 



Mann Kendall Statistic Calculations 
ce

n
tr

a
tio

n
 (

 

MW-5D Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424I53 Compound = Benzene 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

.1 5 5 5 6 3 2 2 3 2 2 2 Sum Rows 
1 1 1 1 -1 0 -1 -1 -1 0 -1 -1 -1 -3 

0 0 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -8 
0 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -8 

1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -8 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -9 

-1 1 1 6 
-1 -1 -1 0 -1 -1 -1 -6 

-1 0 1 0 0 0 0 
_o 1 1 1 1 1 5 
"g
a.

 6 
8 

0• Benzene 

0 
t + » Linear 1 0 0 0 1

01 
-1 -1 -1 -3 c ° + 


<J 1-98 1-00 1-02 1-04 1-06 1-08 1-10 1-12 
 0 0 0 
Sample Date 0 0 

Mann Kendall Statistic (S) = -33 

MW-8 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Benzene 
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

4 9 4 4 8 5 5 3 4 5 3 4 4 6 Sum Rows 
1 0 0 1 -1 0 1 -1 0 0 1 4 

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -12 
0 1 -1 0 1 -1 0 0 1 3 

1 -1 0 1 -1 0 0 1 3 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -9 

0 -1 -1 0 -1 -1 -1 1 -4 
-1 -1 0 -1 -1 -1 1 -4 

1 1 0 1 1 1 5 
j ) 1 -1 0 0 1 1 a  io -

KS

0 
^ P 0 

0 
U

l 

 **r-**£A 
-1 -1 -1 1— Linear 

1 1 1 1 1 1 1 (Benzene) 1 1 1c " 
u 1-98 1-00 1-02 1-04 1-06 1-08 1-10 1-12 0 1 1 

1 1 
Mann Kendall Statistic (S) = -10 

-2 
3 



Mann Kendall Statistic Calculations 

MW-11 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Benzene 

Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

13 17 22 18 19 22 26 22 14 7 8 5 8 5 4 3 Sum Rows 

1 1 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 1 

1 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -2 

-1 -1 0 0 -1 -1 -1 -1 -1 -1 -1 -1 -9 

1 1 1 -1 -I -1 -1 -1 -1 -1 -1 -4 

1 1 -1 -1 -1 -1 -1 -1 -1 -1 -5 

0 -1 -1 -1 -1 -1 -1 -1 -1 -7 

-1 -1 -1 -1 -1 -1 -1 -1 -1 -9 
-1 -1 -1 -1 -1 -1 -1 -1 -8 

a 30 

.1 20 *f\ 
-1 -1 -1 

-1 

-1 

-1 

0 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-7 

-2 

-4 
| 10 v*^V*> 1 0 -1 -1 -1 
1
c
 0u -1 -1 -1 -3 

O 1-98 1-00 1-02 1-04 1-06 1-08 1-10 1-12 -1 -1 -2 
Sample Date -1 -1 

Mann Kendall Statistic (S) = -63 

GZ-105 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Benzene 

Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16 

11 II 10 10 10 11 9 7 7 6 6 6 6 7 Sum Rows 

0 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -11 

-1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -11 

0 

0 

0 0 1 -1 -1 -1 -1 -1 -1 -1 -1 -7 

0 1 -1 -1 -1 -1 -1 -1 -1 -1 -7 

1 -1 -1 -1 -1 -1 -1 -1 -1 -7 

2T -1 -1 -1 -1 -1 -1 -1 -1 -8 
S i<; -1 -1 -1 -1 -1 -1 -1 -7 

.1 10 • Benzene 0 -1 -1 -1 -1 0 -4 
2 5 |4P -1 -1 -1 -1 0 -4 

g
J

 o . 
1- 1- 1- 1- 1- 1- 1- 1-

Linear 
 (Benzene) 

0 0 

0 

0 

0 

1 

1 

1 

1 
98 00 02 04 06 08 10 12 0 1 1 

Sample Date 1 1 

Mann Kendall Statistic (S) = -62 



Coakley Landfill 
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APPENDIX D - INTERVIEW REPORT 




Coakley Landfill 
Third Five-Year Review 

LA/Ai i$ 'T : • ; ' ; : -^:) |pNTERViEW DOCUMENTATION FORM v- ' ' ' 

The following is a list of individuals interviewed for this five-year review, See the attached 

contact record(s) for a detailed summary of the interviews. 


1 .nulllll 1'iojcct Coakley Landfill-' .
I'cici lii 11/ ( imiiliiKior Group 


. 'J.osepK^ponovan '•"•-.';' •-.. ['-> . LL /• ;.", -••• AHA-/'*.
"- A P K " : " • ' ' '••-'/-. riujeci Manager ' ;- ";NHDES\';""n" ' • ' ' ••' Juhe'l4,2,011 ' 

- _ . " • . '  / -: North Hill Nursery, 
•Don Mitchell ' Adjacent Neighbor' Greenland, NH March 24, -2011 ,



INTERVIEW RECORD 


Site Name: Coakley Landfill, North Hampton & Greenland NH 

Subject: 3rd Five Year Review 

EPA ID No.: NHD064424153 

Time: AM Date: 
03/24/2011 

Type: • Telephone
Location of Visit: 

 • Visit • Other • Incoming • Outgoing 

Contact Made By: 

Name: Gerardo Millan-Ramos Title: Remedial Project Manager Organization: U.S. EPA Region 1 

Individual Contacted: 

Name: Mr. Don Mitchell Title: Adjacent neighbor Organization: North Hill Nursery 

Telephone No: 603-964-7104 Street Address: 206 Lafayette Road 
Fax No: City, State, Zip: North Hampton, NH, 03862 
E-Mail Address: 

Summary Of Conversation 
Mr. Mitchell is the owner of a plant nursery adjacent to the site, located at 206 Lafayette Road, North Hampton 
NH. His property lies east ofthe landfill and up gradient from the GW flow. Representatives from EPA, NHDES 
and the CLG met with him and his wife on March 11, 2011 to discuss the technical and legal concerns posed by 
the potential use of an inactive irrigation well in their property. I called Mr. Mitchell to give him an update on the 
status ofthe infonnation he requested (i.e. well completion report on the inactive irrigation well in his property, 
and list of possible options to alleviate high cost of irrigation water). I also explained Mr. Mitchell, the reason for 
these questions and assured him that they are totally unrelated to the irrigation well issue. I told Mr. Mitchell that 
his responses would be part ofthe Five Year Review Report, which will be available to the public, after its 
completion in September 2011. I,proceeded to ask the questions listed on page C-3 ofthe June 2001 
Comprehensive Five Year Review Guidance. The following is a list ofthe questions and a summary of Mr. 
Mitchell's response. • 

1.	 What is your overall impression ofthe project (general sentiment)? 

/ think the project is moving along. I also understand that it needs time for you to see the results you 
want. 

2.	 What effects have site operations had on the surrounding community? 

/ haven't heard of anything. I imagine some people may want to use the groundwater just as I would, but 
I am not aware of any such person. 

3.	 Are you aware of any community concerns regarding the site or its operation and administration? If so 
please give details. 

No. Some customers ask us about the lump and pipes they see at a distance. We tell them is a Superfund 
site and that it is being cleaned. 



4.	 Are you aware of any events, incidents, or activities at the site such as vandalism, trespassing, or 
emergency responses from local authorities? If so please give details. 

No. From time to time we see some people mowing the grass and providing maintenance to it. but that's 
it. 

5.	 Do you feel well informed about the site's activities and progress? 

I feel more informed now. After the meeting we had, I understand you have a timeframe for the cleanup 
and what is going on. 

6.	 Do you have any comments, suggestions, or recommendations regarding the site's management or 
operation? 

No, I don't. . 
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INTERVIEW RECORD 

Site Name: Coakley Landfill, North Hampton & Greenland NH EPA ID No.: NHD064424153 

Subject: 3r Five Year Review 	 Time: 1:30 PM Date: 08/02/11 

Type: • Telephone • Visit D Other • Incoming • Outgoing 
Location of Visit: 

Contact Made By: 

Name: Gerardo Millan-Ramos Title: Remedial Project Manager Organization: U.S. EPA Region 1 

Individual Contacted: 

Name: Mr. Peter Britz 	 Title: Landfill Project Organization: Coakley Landfill 
Coordinator Group 

Telephone No: 603-610-7215 Street Address: 1 Junkins Ave. 
Fax No: City, State, Zip: Portsmouth NH 03801 
E-Mail Address: plbritz@cityofportsmouth.com 

Summary Of Conversation 

mailto:plbritz@cityofportsmouth.com


I interviewed Mr. Britz with the questions listed on page C-6 ofthe June 2001 Comprehensive Five Year Review 
Guidance. The following is a list ofthe questions and a summary of Mr. Britz's response. 

1.	 What is your overall impression of the project (general sentiment)? 

I think that things are generally progressing. It is not a difficult site to manage but there are some 
uncertainties about future actions regarding some contaminants, such as 1,4 dioxane, arsenic and 
manganese. It is difficult to identify trends for these contaminants. 

Is the remedy functioning as expected? How well is the remedy performing? 

Yes, all contaminants are decreasing at different rates, except arsenic, manganese, and 1-4 dioxane all 
of which are difficult to identify trends.: The remedy is performing well, except for the uncertainties 
mentioned above. 

2.	 What does the monitoring data show? Are there any trends that show contaminant levels are decreasing? 

Yes, the monitoring data shows that all contaminants have concentrations that are decreasing over time, 
except the three contaminants aforementioned. ' 

3.	 Is there a continuous on-site O&M presence? If so, please describe staff and activities. Ifthere is not a 
continuous on-site presence, describe staff and frequency of site inspections and activities. 

There is not a continuous site presence, but there are frequent maintenance activities that take place, 
such as: a) annual sampling and grass mowing. 

b) quarterly maintenance of fencing and gates (usually it is done more frequently than 
quarterly). . , ,. . ' 

4.	 Have there been any significant changes in the O&M requirements, maintenance schedules, or sampling 
routines since start-up or in the last five years? If so, do they affect the protectiveness or the 
effectiveness of the remedy? Please describe changes and impacts. 

There have been changes in the sampling routines during the last five years. As a result of changes in the 
NHDES requirements for the monitoring of hazardous waste sites, we are now sampling for 1,4 dioxane 
in a selected number of wells. Per EPA and NHDES instructions, for six inch wells with screen lengths 
greater than 10 feet we are using discrete interval sampling for all analytes. Also, a number of gas 
monitoring stations have been discontinued due to lack of observed exceedances and at two ofthe gas 
monitoring stations the sampling frequency has decreased from four times a year to two times a year. 

None, of these changes affect the protectiveness ofthe remedy. The changes implemented have increased 
the remedy's efficiency and effectiveness in meeting both NHDES and EPA QA/QC requirements. 

5.	 Have there been unexpected O&M difficulties or costs at the site since start-up or in the last five years? 
If so, please give details. 

The only unexpected costs were those caused by the refinements to the sampling routines described 
above. They amount to a one time cost of approximately $7800 plus an annual increase in laboratory 
and sampling costs. 

6.	 Have there been opportunities to optimize O&M, or sampling efforts? Please describe changes and 
resultant or desired cost savings or improved efficiency. 

The decrease in the number ofthe gas monitoring stations and their frequency of sampling were 
opportunities to optimize sampling efforts. They did augment the efficiency of field operations and 
resulted in cost savings. Also the use of discrete interval sampling at a number.of wells has optimized the 
probability of detecting contaminants at the correct horizontal strata of groundwater flow. 

7.	 Do you have any comments, suggestions, or recommendations regarding the project? 

No, not at this time. 
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INTERVIEW RECORD 


Site Name: Coakley Landfill, North Hampton & Greenland NH EPA ID No.: NHD064424153 

Subject: 3r Five Year Review Time: 9:20 AM Date: 
06/14/2011 

Type: • Telephone • Visit • Other • Incoming i Outgoing 
Location of Visit: n/a 

Contact Made By: 

Name: Gerardo Millan-Ramos Title: Remedial Project Manager Organization: U.S. EPA Region 1 

Individual Contacted: 

Name: Mr. Joseph Donovan Title: Project Manager Organization: NH DES 

Telephone No: 603 271-6811 Street Address: 6 Hazen Drive 
Fax No: 603 271-2181 City, State, Zip: Concord NH 03302-0095 
E-Mail Address: jdonovan@des.state.nh.us 

Summary Of Conversation 

I called Mr. Donovan to perform this interview and ask him question about his comments on this Review. I 
proceeded to ask the questions listed on page C-4 of the June 2001 Comprehensive Five Year Review Guidance. 
The following is a list ofthe questions and a summary of Mr. Donovan's response. 

1.	 What is your overall impression of the project (general sentiment)? 

It seems to be running well. I am little bit more nervous about it than Somersworth Sanitary Landfill 
because of the presence of 1.4-Dioxane. I want to make sure we get a good handle on the situation to 
ensure it is safe for everyone. 

2.	 Have there been routine communications or activities (site visits, inspections, reporting activities,.etc.) 
conducted by your office regarding the site? 

Yes, I have joined EPA at a couple of site visits/inspections, also, I have attended a number of conference 
calls to discuss ongoing work at the site, and I have reviewed documents prepared by the CLG 
contractor. 

3.	 Have there been any complaints, violations, or other incidents related to the site requiring a response by 
your office? If so please give details. 

No. 

4.	 Do you feel well informed about the site's activities and progress? 

Yes. 

.5.	 Do you have any comments, suggestions, or recommendations regarding the site's management or 
operation? 

No, I don't. 
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Figure 1. First Gate. Looking South East from the church parking lot 
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Figure 2. Sign at first gate 



Figure 3. Second gate and fence. Entrance to the landfill (looking south). 



Figure 4. Sign at the second gate. 



Figure 5. Rip-Rap on top of drainage swale. Looking west. 



Figure 6. Drainage culvert showing partial obstruction from rip rap. 



Figure 7. View of the North Hill Nursery from the top of the landfill (Looking South-South East) 



Figure 8. Rubber casing protecting one of the most recent settlement gauges. 
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Figure 9. South-eastern section offence showing snowstorm/ice damage 
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Figure 10. Snowstorm/ice damage to eastern section ofthe fence. 



Figure 11. Damaged fence with well MW-4 in the background (Looking south) 



Figure 12. Damaged fence on the southern section (Looking south) 



Figure 13. Unidentified well without lock. 



Figure 14. View of pedestrian gate at the Southeastern corner ofthe fence, gas vent, and partial 

erosion ofthe drainage slope's toe. 



Figure 15. Wells MW-5S and MW-5D with posts directly behind. 



Figure 16. View of construction equipment depot along the southwestern section of the fence (looking 

south from the top ofthe landfill) 



Figure 17. View of wooden post protruding into the fence 
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Figure 18. View of geotextile exposed 



Figure 19. View of pedestrian gate at the southwestern corner of the fence unlocked, open and without 

a sign. 
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Figure 20. Section ofthe drainage slope (toe) showing rupture ofthe geotextile and exposure ofthe 

gravel underneath. Southwestern corner of the landfill. 



Figure 21. Fallen tree on top of a section of the western side of the fence. Looking north. 



Figure 22. Unlocked pedestrian gate on the western side ofthe fence. 



Figure 23. Unlocked pedestrian gate at western side of the fence. 



Figure 24. Overgrowth of vegetation on top of drainage swale. 



Figure 25. View ofthe sampling location for Leachates (L-l) 
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Site Inspection Checklist 

I. SITE INFORMATION 

Site name: Coakley Landfill Date of inspection: April 27, 2011 

Location and Region: 480 Breakfast Hill Road, EPAID:NHD064424153 
Greenland/North Hampton, New Hampshire 03840 

Agency, office, or company leading the five-year Weather/temperature: Sunny / 52° F 
review: U.S. EPA Region 1 -New England, Office of 
Site Remediation and Restoration 

Remedy Includes: (Check all that apply) 
•Landfill cover/containment • Monitored natural attenuation 
• Access controls • Groundwater containment 
•Institutional controls • Vertical barrier walls 
• Groundwater pump and treatment 
• Surface water collection and treatment 
• Other Permeable Reactive Barrier 

Attachments: O Inspection team roster attached • Site map attached 

II. INTERVIEWS (Check all that apply) 

1. O&M site manager 
Name Title Date 


Interviewed • at site • at office • by phone Phone no. 

Problems, suggestions; • Report attached 


2. O&M staff 
Name Title Date 


Interviewed • at site • at office • by phone Phone no. 

Problems, suggestions; • Report attached 




3. 	 Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency response 
office, police department, office of public health or environmental health, zoning office, recorder of 
deeds, or other city and county offices, etc.) Fill in all that apply. 

Agency 
Contact 

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

Agency 
Contact 

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

Agency 
Contact 

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

Agency 
Contact 

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

' 




III. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply) 

1. 	 O&M Documents 
• O&M manual	 • Readily available • Up to date • N/A 
• As-built drawings • Readily available • Up to date • N/A 
• Maintenance logs • Readily available • Up to date • N/A 
Remarks 

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

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

4. 	 Permits and Service Agreements 
• Air discharge permit	 • Readily available • Up to date • N/A 
• Effluent discharge	 • Readily available • Up to date • N/A 
• Waste disposal, POTW	 • Readily available • Up to date • N/A 
• Other permits GW Management Permit • Readilv available • Up to date • N/A 
Remarks NH DES issued a Groundwater Management Permit on 06/19/2008 

5. 	 Gas Generation Records D Readily available • Up to date • N/A 
Remarks 

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

7. 	 Groundwater Monitoring Records • Readily available • Up to date • N/A 
Remarks 

8. 	 Leachate Extraction Records • Readily available • Up to date • N/A 
Remarks 

9. 	 Discharge Compliance Records 
• Air 	 • Readily available • Up to date • N/A 
• Water (effluent) • Readily available • Up to date • N/A 
Remarks 

10. 	 Daily Access/Security Logs • Readily available • Up to date • N/A 
Remarks 



IV. O&M COSTS 

O&M Organization 
• State in-house	 • Contractor for State 
• PRP in-house	 • Contractor for PRP 
• Federal Facility in-house • Contractor for Federal Facility 
• Other 

2.	 O&M Cost Records 
• Readily available • Up to date 
• Funding mechanism/agreement in place 

Original O&M cost estimate • Breakdown attached 


Total annual cost by year for review period if available (Breakdown shown on Table 3 of the 5 YR Review 

Report) 


From To • Breakdown attached 

Date Date . Total cost 


From To • Breakdown attached 

Date Date Total cost . 


From To •  - • Breakdown attached 

Date Date Total cost 


From To • Breakdown attached 

Date Date Total cost 


From To • Breakdown attached 

Date Date Total cost 


3.	 Unanticipated or Unusually High O&M Costs During Review Period 
Describe costs and reasons: Not available at the time of inspection. See table 3 in report for information 
obtained from the CLG. No unanticipated or unusually high O&M cost was noticed. 

V. ACCESS AND INSTITUTIONAL CONTROLS • Applicable • N/A 

A. Fencing 

Fencing damaged • Location shown on site map • Gates secured • N/A 
Remarks Extensive damage due to,severe snow storms was observed and two pedestrian gates were 
unsecured. See photos on Appendix E. 

B. Other Access Restrictions 

1.	 Signs and other security measures • Location shown on site map • N/A 
Remarks Most gates had attached signs and there are some signs mounted in posts, however there 
were two pedestrian gates without signs. See photos on Appendix E. 



C. Institutional Controls (ICs) 

1.	 Implementation and enforcement 
Site conditions imply ICs not properly implemented • Yes • No • N/A 
Site conditions imply ICs not being fully enforced • Yes • No • N/A 

Type of monitoring (e.g., self-reporting, drive by) 

On a yearly basis, in accordance with NH Department of Environmental Services rule Env-Or 607.06(d). 
the Coakley Landfill Group (CLG) sends a letter to all property owners within the GMZ established by 
the GMP. This letter requests the self-reporting of any new drinking water wells installed within these 
properties. Appendix H shows a sample ofthe letters sent on February 2011 and a copy ofthe certified 
mail receipts. Also, during the sampling events (Spring and Fall every year) the contractor performing 
the work is required to note anv observations about new wells and report it to the CLG. 

Responsible party/agency Coakley Landfill Group 
Contact Mr. Peter Britz Executive Director/Project Manager 603-610-7215 

Name Title Date Phone no. 

Reporting is up-to-date • Yes • No • N/A 

Reports are verified by the lead agency • Yes • No • N/A 


Specific requirements in deed or decision documents have been met • Yes • No • N/A 
Violations have been reported	 • Yes • No BN/A 
Other problems or suggestions: • Report attached (Appendix H) 

Adequacy • ICs are adequate , • ICs are inadequate • N/A 
Remarks • 

There is a need for groundwater extraction restrictions for properties on the eastem side ofthe landfill. 
Research ofthe ICs in this area revealed that there is no legal instrument to prohibit the extraction of 
groundwater in this area. Groundwater extraction in this area has the potential to alter the flow of 
groundwater and increase the extent ofthe plume, thus adding complexities and time to the ongoing 
remedy. 

D. General 

Vandalism/trespassing • Location shown on site map . • No vandalism evident 
Remarks No vandalism or trespassing was evident on-site, however several ofthe signs mounted on 
posts outside the fence had bullet holes in them. 

2.	 Land use changes on site • N/A 

Remarks Three parcels of land abutting the fence on the southem side of the landfill (see site 
map/figure and photos in Appendix E). are being used for the storage of 
construction equipment and materials. Wood posts are extremely close to 
the fence and wells and are a potential hazard,. 

Land use changes off site • N/A 

Remarks 


VI. GENERAL SITE CONDITIONS 

A. Roads • Applicable • N/A 

1.	 Roads damaged • Location shown on site map • Roads adequate • N/A 
Remarks 



B.	 Other Site Conditions 

Remarks None 

VII. LANDFILL COVERS • Applicable DN/A 

A. Landfill Surface 

1.	 Settlement (Low spots) • Location shown on site map Settlement not evident 
Areal extent Depth 
Remarks 

Cracks • Location shown on site map Cracking not evident 
Lengths_ Widths Depths 

Remarks 

Erosion • Location shown on site map • Erosion not evident 
Areal extent Depth 
Remarks The toe at the drainage slope in some areas ofthe landfill has been eroded to the point of 
exposing the membrane and crushed stone underneath. See photos in Appendix E. However an 
examination ofthe design specifications and a cross-section ofthe cap components revealed that this 
geotextile is not a post-construction component ofthe cap. The geotextile was a temporary device to 
hold in place the gravel of a drainage layer on top ofthe liner, while the cap was constructed. It was left 
in place with the understanding that it would eventually be exposed and disintegrate. 

Holes • Location shown on site map Holes not evident 
Areal extent_ Depth 
Remarks 

Vegetative Cover • Grass • Coyer properly established No signs of stress 
• Trees/Shrubs (indicate size and locations on a diagram) 

Remarks 


Alternative Cover (armored rock, concrete, etc.) • N/A 

Remarks 


Bulges • Location shown on site map Bulges not evident 
Areal extent_ Height 
Remarks 

Wet Areas/Water Damage • Wet areas/water damage not evident 
• Wet areas 	 • Location shown on site map Areal extent_ 
• Ponding 	 • Location shown on site map Areal extent_ 
• Seeps 	 • Location shown on site map Areal extent_ 
• Soft subgrade • Location shown on site map Areal extent_ 

Remarks 




9. 

B. 

1. 

2. 

3. 

C. 

1. 

2. 

3. 

Slope Instability • Slides • Location shown on site map • No evidence of slope instability 
Areal extent 
Remarks 

Benches • Applicable • N/A 
(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope 
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined 
channel.) 

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

Bench Breached • Location shown on site map • N/A or okay 

Remarks 


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

Letdown Channels • Applicable • 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 runoff water collected by the benches to move off of the landfill 
cover without creating erosion gullies.) 

Settlement • Location shown on site map • No evidence of settlement 

Areal extent . Depth 

Remarks 


Material Degradation • Location shown on site map • No evidence of degradation 
Material type Areal extent 
Remarks 

Erosion • Location shown on site map • No evidence of erosion 

Areal extent Depth 

Remarks 


Undercutting • Location shown on site map I No evidence of undercutting 
Areal extent Depth 
Remarks 

Obstructions Type • No obstructions 
• Location shown on site map Areal extent 
Size 
Remarks A few rocks from the Rip Rap were observed on the culverts directly across the main entrance 
ofthe fence. These rocks were not forming an obstruction at the time, but if more of these accumulate, 
the culverts could become obstructed. All drainage channels like these should be kept clear of such 
debris at the time of regular maintenance activities. 



6. Excessive Vegetative Growth Type tall grass and a shmb 
• No evidence of excessive growth 
• Vegetation in channels does not obstruct flow 
• Location shown on site map Areal extent 
Remarks Some ofthe drainage swales with rip rap show excessive growth of vegetation. See photos 
on Appendix E. Such vegetation should be removed at the time of the scheduled maintenance activities. 

D. Cover Penetrations • Applicable • N/A 

1. Gas Vents • Active • Passive 
• Properly secured/locked • Functioning • Routinely sampled Good condition 
• Evidence of leakage at penetration • Needs Maintenance 
• N/A - • 

Remarks 


2. Gas Monitoring Probes 
• Properly secured/locked • Functioning • Routinely sampled • Good condition 
• Evidence of leakage at penetration • Needs Maintenance • N/A . 
Remarks None 

Monitoring Wells (within surface area of landfill) 
• Properly secured/locked • Functioning • Routinely sampled • Good condition 
• Evidence of leakage at penetration • Needs Maintenance • N/A 
Remarks Three wells had no lock and the label underneath the cover was barely legible. See photos in 
Appendix E. 

Leachate Extraction Wells 
• Properly secured/locked • Functioning • Routinely sampled • Good condition 
• Evidence of leakage at penetration • Needs Maintenance • N/A 
Remarks 

Settlement Monuments • Located • Routinely surveyed IN/A 
Remarks 



• E . 

1. 

2. 

3. 

F. 

1. 

2. 

G. 

1. 

2. 

3. 

4. 

Gas Collection and Treatment • Applicable • N/A 

Gas Treatment Facilities 
• Flaring • Thermal destruction • Collection for reuse 
• Good condition • Needs Maintenance 

Remarks N/A 


Gas Collection Wells, Manifolds and Piping 
• Good condition • Needs Maintenance 

Remarks 


Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings) 
• Good condition • Needs Maintenance • N/A 
Remarks 

Cover Drainage Layer

Outlet Pipes Inspected
Remarks 

Outlet Rock Inspected
Remarks 

Detention/Sedimentation Ponds

Siltation Areal extent
• Siltation not evident 
Remarks 

Erosion Areal extent
• Erosion not evident 
Remarks 

• Applicable • N/A 

• Functioning • N/A 

• Functioning • N/A 

•	 Applicable • N/A 

 Depth • N/A 

 Depth 

Outlet Works • Functioning • N/A 
Remarks 

Dam • Functioning • N/A 
Remarks 



H. Retaining Walls • Applicable • N/A 

1. 	 Deformations • Location shown on site map • Deformation not evident 
Horizontal displacement Vertical displacement 
Rotational displacement 
Remarks 

2. 	 Degradation • Location shown on site map • Degradation not,evident 
Remarks 

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

1. 	 Siltation • Location shown on site map • Siltation not evident 
Areal extent Depth 
Remarks 

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

3. 	 Erosion
Areal extent
Remarks 

4. 	 Discharge Structure
Remarks 

 Type 

• Location shown on site map
 Depth 

• Erosion not evident 

• Functioning • N/A 

VIII. VERTICAL BARRIER WALLS • Applicable • N/A 

1. 	 Settlement • Location shown on site map • Settlement not evident 
Areal extent Depth 
Remarks 

2. 	 Performance Monitoring Type of monitoring 
• Performance not monitored 
Frequency • Evidence of breaching 
Head differential 
Remarks 



C. Treatment System • Applicable • N/A 

1. Treatment Train (Check components that apply) 
• Metals removal • Oil/water separation
• Air stripping • Carbon adsorbers 
• Filters 
• Additive (e.g., chelation agent, flocculent)_ 
• Others 
• Good condition • Needs Maintenance 
• Samplmg ports properly marked and functional 
• Sampling/maintenance log displayed and up to date 
• Equipment properly identified 
• Quantity of groundwater treated annually 
• Quantity of surface water treated annually 

Remarks 


2. Electrical Enclosures and Panels (properly rated and functional) 

• Bioremediation 

• N/A • Good condition
Remarks 

3. Tanks, Vaults, Storage Vessels 
• N/A • Good condition
Remarks 

Discharge Structure and Appurtenances 
• N/A • Good condition
Remarks 

5. Treatment Building(s) 

• Needs Maintenance 

• Proper secondary containment • Needs Mamtenance 

• Needs Maintenance 

• N/A • Good condition (esp. roof and doorways)
• Chemicals and equipment properly stored 

Remarks 


6. Monitoring Wells (pump and treatment remedy) 
• Properly secured/locked • Functioning • Routinely sampled
• All required wells located • Needs Maintenance
Remarks 

D. Monitoring Data 

1. Monitoring Data 

• Needs repair 

• Good condition 
• N/A 

• Is routinely submitted on time • Is of acceptable quality 

2. Monitoring data suggests: 
• Groundwater plume is effectively contained • Contaminant concentrations are declining 



D. Monitored Natural Attenuation 

Monitoring Wells (natural attenuation remedy) 
• Properly secured/locked • Functioning • Routinely sampled • Good condition 
• All required wells located • Needs Maintenance • N/A 
Remarks Well MW-4 was found unlocked as well as three wells within OU-l (the fenced landfill). 

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 of any facility associated with the remedy. An example would be soil 
vapor extraction. N/A. 

XI. OVERALL OBSERVATIONS 

Implementation of the Remedy 

Describe issues and observations relating to whether the remedy is effective and functioning as designed. 
Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant plume, 
minimize infiltration and gas emission, etc.). 

The objective ofthe OU-l ROD is to protect the drinking water aquifer by minimizing further 
migration of contaminants to the groundwater and surface water and eliminate threats posed by 
direct contact with or ingestion of contaminated soils and wastes at the site. The OU-l (source 
control) response action includes caping and fencing the landfill, collecting and venting landfill 
gases, the long term monitoring of groundwater, surface water and lecheates from the landfill, and 
the implementation of institutional controls to prevent contact with site contaminants and to 
protect the components ofthe remedy. The objective ofthe OU-2 ROD is to manage the 
migration of contaminated groundwater outside the landfill boundaries. The OU-2 (management 
of migration) response action includes using institutional controls to prevent use of contaminated 
groundwater; using natural attenuation for the contaminated groundwater plume; and 
groundwater monitoring. 

The integrity of the landfill cap, gas vents, monitoring wells, gas monitoring probes, and drainage 
swales is intact. Rain and surface water runoff is being diverted from the landfill wastes, therefore 
further migration of contaminants to the groundwater and surface water is being effectively 
minimized. The intact integrity of these components also creates an effective barrier between the 
landfill wastes, its contaminated soils, and people or animals that may have direct contact and/or 
ingest these. However, the extensive damage on the fence and the lack of locks on some gates and 
monitoring wells, the proximity of construction materials to the fence (i.e. wooden posts), and the 
excessive growth of vegetation on some drainage wells and at a section of the fence, pose potential 
threats that could compromise the integrity ofthe remedy components and its long-term 
protectiveness. 

The integrity of the monitoring wells in OU-2, the continued performance of annual groundwater, 
surface water and leacheate sampling events, and the existence of Institutional Controls (ICs) in 
the form of a Groundwater Management Permit issued by NHDES, is effectively managing the 
migration of contaminated groundwater and preventing its ingestion by humans. However, the 
fact that some wells were unlocked and poorly identified poses a potential threat to the long term 
effectiveness of the remedy. 

In conclusion, the inspection observations indicate that the remedy is functioning as designed, but 
the deficiencies noted need to be corrected in order to ensure long-term protectiveness and 
continued monitoring is required. 



B. Adequacy of O&M 

Describe issues and observations related to the implementation and scope of O&M procedures. In 
particular, discuss their relationship to the current and long-term protectiveness ofthe remedy. 

•	 Fence damage 
Extensive damage created by winter storms was observed. It does not bear on current protectiveness 
but future protectiveness could be compromised if repairs are not made. 

Gates w/o locks and/or signs • 
Some pedestrian gates were observed to be missing locks and/or signs. No indication of trespassing 
was observed but gates must be locked in order to insure protectiveness. 

Monitoring wells w/o locks and proper label • 
Three wells had no lock and the label underneath the cover was barely legible. This needs to be 

addressed in order to avoid cross-contamination and ensure future protectiveness. 


Electrical posts too close to well MW-5 and one of them almost penetrating the fence 

These posts and construction equipment pose a potential threat of damage to wells MW-5 and MW
2, and to the fence. Current protectiveness is not affected but future protectiveness is compromised 

if equipment and materials are not relocated at least five feet from these structures. 


Tree too close to fence with limbs on top of it 

A tree was observed to be too close to the western section ofthe fence and some branches were over 

the fence and lying directly on top ofthe fence. Current protectiveness is not affected but future 

protectiveness could be compromised if tree is not removed and/or trimmed. 


Excesive vegetation on some drainage swales and a few rocks inside culverts. 

All drainage channels must be free of excessive vegetation and debris in order to ensure the free 

flow of runoff water. Left unchecked, they have the potential to compromise future protectiveness. 


C. Early Indicators of Potential Remedy Problems 

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high 
frequency of unscheduled repairs, that suggest that the protectiveness ofthe remedy may be 
compromised in the future. 

NONE 

D. Opportunities for Optimization 

Describe possible opportunities for optimization in monitoring tasks or the operation ofthe remedy. 

NONE 
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TABLE 2-2 


COAKLEY LANDFILL SUPERFUND SITE 


OU-l GROUNDWATER MONITORING NETWORK, 


ANALYTICAL PARAMETERS, AND SAMPLING FREQUENCY 


Groundwate r Residential Wells 

tn Q 
V3 OO 

Sampling Point i i 5 S a. a. 
S S s S s s S c. CD • O O cf. cf. 

s 
Field Parameters • 

Static Water Level A A A A A A A A A A A A A A 

Turbidity A A A A A A A A A A A A A A 

Specific Conductance A A A A A A A A A A A A A A 

Temperature A A A A A A A A A A A A A A 

pH A A A A A A A A A A A A A A 

Dissolved Oxygen A A A A A A A A A A A A A A 

Dissolved Metals 

Dissolved Iron A A N/A A N/A A N/A N/A N/A N/A A A N/A N/A 

Dissolved Manganese A A N/A A N/A A N/A N/A N/A N/A A A N/A N/A 

T A L Metals (Total) 

Aluminum A A A A A A A A A A A A N/A N/A 

Arsenic A A A A A A A A A A A A N/A N/A 

Barium A A A A A A A A A A A A N/A N/A 

Cadmium A A A A A A A A A A A A N/A N/A 

Calcium A A A A A A A A A A A A N/A N/A 

Chromium A A A A A A . A A A A A A N/A N/A 

Copper A A A A A A A A A A A A N/A N/A 

Iron A A A A A A A A A A A A N/A N/A 

Lead A A A A A A A A A A A A N/A N/A 

Magnesium A A . A A A A A A A A A A N/A N/A 

Mercury A A A A A A A A A A A A N/A N/A 

Nickel A A A A A A A A A A A A N/A N/A 

Potassium A ' A A A A A A A A A A A N/A N/A 

Selenium A A A A A A A A A A A A N/A - N/A 

Silver A A A A A A A A A A A A N/A N/A 

Sodium A A A A A A A A A A A A N/A N/A 

Thallium A A A A A A A A A A A A N/A N/A 

Zinc A A A A A A A A A A A A N/A . N/A 

Cobalt A A A A A A A A A A A A N/A N/A 

Beryllium A A A A A A A A A A A A N/A N/A 

Manganese A A A A A A A A A A A A N/A N/A 

Antimony A A A A A A A A A . A A A N/A N/A 

Vanadium A A A A A A A A A A A A N/A N/A 

Volatile Organ ic C o m p o u n d s 

NHDES Full List N/A A A A A N/A N/A A N/A N/A N/A N/A A A 

1,4 Dioxane, EDP and DBCP Note 3 Note 3 Note 3 N/A Note 3 Note 3 N/A Note 3 N/A Note 3 Note 3 Note 3 N/A N/A 

Notes: 

1. A = Annual 

2. N/A = Nol Analyzed 

3. Samples collected from these wells during the 2010 annual monitoring event shall be analyzed for 1,4 Dioxane, ethylene dibromide (EDB) and dibromochloropropane (DBCP). The Group, USEPA and 

NHDES shall determine whether analysis of 1.4 Dioxane, EDP and DBCP is required after 2010. 

Golder Associates 
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T A B L E 2-3 


C O A K L E Y LANDFILL SUPERFUND SITE 


OU-2 G R O U N D W A T E R M O N I T O R I N G N E T W O R K , 


A N A L Y T I C A L P A R A M E T E R S , AND S A M P L I N G F R E Q U E N C Y 


CO 
CQ CO 	 CQ Sampling Point < CQ < < m < CQ < < 	

< m < CQ < CQ < CQ vO r . 	 T 
CJ U u u U 0> cj cj 6 CJ cj u u 
C. 	 a. u Q- a. a. o. a. Cu C . N J N ut ut U J U J U J U J U J 

Q- u. U. a. u. u. u. u. u- u. U. u. O O < < < < < < u. 	 U. o < < 
Field Parameters 
Static Water Level A A . A 'A A A A A A A A A A A A A A A A A A A A A A 
Turbidity A A A A A A A A A A A A A A A A A A A A A A A A A 
Specific Conductance A A A A A A A A A A A A A A A A A A A A A A A A A 
Temperature A A A A A A A A A A A A A A A A A A A A A A A A A 

PH A A A A A A A A A A A A A A A . A A A A A A A A A A 
Dissolved Oxygen A A A A A A A A A . A A A A A A A A A A A A A A A ' A 

Dissolved Metals 
Dissolved Iron A A A N/A N/A A A A A N/A- A A ' A A A A A A A A A A A A A 
Dissolved Manganese A A A N/A N/A A A A A N/A A . A A A A A A A A A A A A A A 

TAL Metals (Total) 
Aluminum A A A A A A A A A A • A A A A A A A A A A A A A A A 
Arsenic A A A A A A A A A A A A A A A A A A A A A A A A A 
Barium A A A A A . A A A A A A A A A A A A A A A A A A A A 
Beryllium A A A A A A A A A A A A A A A A A A . A A A A A A A 
Calcium A A A A A A A A A A A A A A A A A A A A A A A A A 
Cadmium A A A A A A A A A A A A A A A A A A A A A A A A A 
Chromium A A A A A A A A A A A A A A A A A A A A A A A A A 
Copper A A A A A A A A A A A A A A A A A A A A A • A A A A 
Iron A A A A A A A A A A A A A A A A A A A A A A A A A 
Lead A A A A A A A A A A A A A A A A A A A A A A A A A 

• AMagnesium A A A A A A A A A A A A A A A A A A A A A A A A 
Mercury A A A A A A A A A A A A A A A A A A A A A A A A A 
Nickel A A A A A A A A A A A A A A A , A A A A A A A A A A 
Potassium A A A A A A A A A A A A A A A A A A A A A A A A A 
Selenium A A A A A X A A A A A A A A A A A A A A A A A A A A . 
Silver A A A A A A A A A A A A A A A A A A A A A A A A A 
Sodium A A A A A A A A A A A A A A A A A A A A A A A A A 
Thallium A A A A A A A A A A A A A A A A A A A A A A A A A 
Zinc A A A A A . A A A A A A A. A A A A A A A A A A A A A 
Cobalt A A A A A A A A A A A A A A A A A A A A A A A A A 
Manganese A A A A A A A A A A A A A A A A A A A A A A A A A 
Antimony A A A A A A A A A A A A A A A A A A A A A A A A A 
Vanadium A A A A A A A A A A A A A A A A A A A A A A A A A 

Volatile Organic Compounds 
NHDES Full List A A A N/A N/A A A N/A N/A A A N/A N/A N/A A A A N/A N/A A A A A A A 
1,4 Dioxane, EDP and DBCP N/A N/A N/A N/A N/A N/A N/A N/A N/A Note 3 Note 3 N/A N/A N/A N/A N/A N/A N/A N/A Note 3 Note 3 Note 3 Note 3 N/A N/A 

Notes: 
1. A = Annual 
2. N/A = Nol Analyzed _ ' 
3. Samples collected from these wells during the 2010 annual monitoring event shall be analyzed for 1,4 Dioxane, ethylene dibromide (EDB) and dibromochloropropanc (DBCP). The Group, USEPA and NHDES shall determine whether analysis of 1,4 Dioxane, EDP 
and DBCP is required after 2010. 

Golder Associates 
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TABLE 2-5 

COAKLEY LANDFILL SUPERFUND SITE 


SURFACE WATER, SEDIMENT, AND LEACHATE MONITORING NETWORK, 

ANALYTICAL PARAMETERS, AND SAMPLING FREQUENCY 


Surface Water Sediment Leachate 

Sampling Point 

OO 00 

rr, 

o 

i 
T 
Q
tu 
oo 

•v. 
Q
tu 
oo j 

tn 

Field Parameters 
Turbidity A A A N/A N/A A 
Specific Conductance A A A N/A N/A A 
Temperature A A A N/A N/A A 
pH A A A N/A N/A A 
Dissolved Oxygen A A \ A N/A N/A A 

Inorganic Paramters 
Chemical Oxygen Demand N/A N/A N/A N/A N/A A 
Ammonia A A A N/A N/A A 

TAL Metals (Total) 
Aluminum A A A 5-YR 5-YR A 
Arsenic A A A 5-YR 5-YR A 
Barium A A A 5-YR 5-YR A 
Cadmium A A A 5-YR 5-YR A 
Calcium A A A 5-YR 5-YR A 
Chromium A A A 5-YR 5-YR A 
Copper A A A 5-YR 5-YR A 
Iron A A A 5-YR 5-YR A 
Lead A A A 5-YR 5-YR A 
Magnesium A A A 5-YR 5-YR A 
Mercury A A A 5-YR 5-YR A 
Nickel A A A 5-YR 5-YR A 
Potassium A A A 5-YR 5-YR A 
Selenium A A A 5-YR 5-YR A 
Silver A A A 5-YR 5-YR A 
Sodium A A A 5-YR 5-YR A 
Thallium A A A 5-YR 5-YR A 

Zinc A A A 5-YR 5-YR A 
Cobalt A A A 5-YR 5-YR A 
Beryllium A A A 5-YR 5-YR A 
Manganese A A A 5-YR 5-YR A 
Antimony A A A 5-YR 5-YR A 
Vanadium A A A 5-YR 5-YR A 

Volatile Organic Compounds (4) A A A N/A N/A A 

Notes: 
1. A = Annual 
2. N/A = Not Analyzed 

3. 5-YR - Sample once every 5 years beginning in 2014. 
4. The Volatile Organic Compounds alalyte list for surface water and leachate shall be the NHDES Waste 

Management Division Full List of Analytes for Volatile Organics (NHDES Full List). Leachate 
sample (L-̂ 1) shall be analyzed for 1,4 Dioxane, ethylene dibromide (EDB) and dibromochloropropane 
(DBCP) during the 2010 sampling event. Surface water samples shall not be analyzed for 
1,4 Dioxane, EDB or DBCP. The Group, USEPA and NHDES shall determine whether analysis of 
1,4 Dioxane, EDB or DBCP is required after 2010. 

Page 1 of 1 
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APPENDIX H - INQUIRY ON NEW DRINKING WATER WELLS 




February 17, 2011 

Elmer Sewall 
340 Breakfast Hill Road 
Greenland, NH 03840 

Dear Mr. Sewall, 

Approximately one year ago you were notified because your property is one ofthe 
properties within the proposed groundwater management zone for the Coakley 
Landfill. 

As required by NH Department of Environmental Services rule Env-Or 
607.06(d), this letter is being sent to inquire as to whether there are any new 
drinking water supply wells on your property. If so please notify me at the 
address below. 

If you have questions or would like additional information please contact me at 603
610-7215, by email at plbritzfSjcitvofportsmouth.com or by mail at the City of 
Portsmouth, 1 Junkins Avenue, Portsmouth, NH 03801. 

Sincerely, 

Peter L. Britz 
Coakley Technical Committee 

http:plbritzfSjcitvofportsmouth.com
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APPENDIX I - GMP & GMP NOTICE 




The State of New Hampshire 


DEPARTMENT OF ENVIRONMENTAL SERVICES 

NHDES . 

Thomas S. Burack, Commissioner 

June 19,2008 

Peter Britz 
Environmental Planner 
City of Portsmouth 
1 Junkins Avenue 
Portsmouth, NH 03801 

SUBJECT: North Hampton - Coakley Landfill Superfund Site, 480 Breakfast Hill Road 
Groundwater Management Permit, DES Site # 198712001, Project RSN # 431 

Groundwater Management Permit Application, prepared by Hancock & 
Associates, dated May 14, 2008 

Dear Mr. Britz: 

Please find enclosed Groundwater Management Permit Number GWP-198712001-N-001, 
approved by the Department of Environmental Services (Department). This permit is issued for 
a period of 5 years to monitor the effects of past discharges of contaminants of concern, as 
defined in Table 12 of the 1994 Site Record of Decision. 

All monitoring summaries and all required sampling results must be submitted to the 
Groundwater Management Permits Coordinator at the address below. All correspondence shall 
contain a cover letter that clearly shows the Department identification number for the site (DES 
Site # 198712001). Please note that upon issuance of this permit, it is only necessary to 
submit monitoring results to the "Groundwater Management Permits Coordinator" and 
not to my attention. 

Please note that Condition # 9 requires the permit holder to provide notice of the permit by 
certified mail, within 30 days of permit issuance, to all owners of lots of record within the 
Groundwater Management Zone. Documentation ofthe notification, in the form of a copy of the 
notice with return receipt(s), shall be submitted to the Department within 60 days of permit 
issuance. 

Also, please note that Condition # 10 requires the permit holder to record "Notice" ofthe permit 
(not the permit), within 60 days of issuance, at the registry of deeds in the chain of title for each 
lot within the Groundwater Management Zone. An example Notice is enclosed for your use. A 
copy of each recorded Notice shall be submitted to the Department within 30 days of 
recordation. 

SDMS DOCID 288688 

DES Web Site: www.des.nh.gov 
P.O. Box 95, 29 Hazen Drive, Concord, New Hampshire 03302-0095 

Telephone: (603)271-2908 Fax: (603)271-2181 TDD Access: Relay NH 1-800-735-2964 

http://www.des.nh.gov


Peter Britz 
DES Site #198712001 
June 19, 2008 
Page 2 of 2 

Should you have any questions, please contact me at the Waste Management Division. 

Sincerely, 
Digitally signed by Dept. of Environmental 

f Services Dept. of ( DN: CN = Dept. of Environmental Services, C = 
'A\US, O = Hazardous Waste Remediation Environmental xBureau, OU = Waste Management Division 

^Reasqn^hattest to the accuracy and integrity of 
this document Services Date: 2008.06.19 07:50:04 -04W 

Andrew Hoffman, P.E. fj 
State Project Coordinator 
Hazardous Waste Remediation Bureau 
Tel: (603) 271-6778 
Fax: (603)271-2181 
Email: Andrew. Hoffman(a)des.nh.gov 

Enclosure(s): Groundwater Management Permit No. GWP-198712004-N-001 
Sample Recordation Notice 

cc:	 Daniel MacRitchie, Hancock Associates 
Kim McNamara, City Health Officer 
Richard Pease, Federal Sites, Supervisor 
Karlee Kenison, HWRB-GR&P, Supervisor 
Peter Roth, NH DoJ 

http://nh.gov
http:2008.06.19


i NEW HAMPSHIRE 

v DEPAITIMrjJT OF 


& Environmental 
Services 

The 


NEW HAMPSHIRE DEPARTMENT OF ENVIRONMENTAL SERVICES 


hereby issues 


GROUNDWATER MANAGEMENT PERMIT NO. GWP-198712001-N-001 


to the permittee 


COAKLEY LANDFILL GROUP 


to monitor the past discharge of 


Contaminants of Concern, as identified in Table 12 ofthe 1994 Record of Decision 


at 


COAKLEY LANDFILL 

(480 Breakfast Hill Road) 


in NORTH HAMPTON, N.H. 


via the groundwater monitoring system comprised of 


12 OU-1 monitoring wells, 25 OU-2 monitoring wells, 3 surface water, and 2 sediment and 1 


leachate sampling station(s) 


as depicted on the Site Plan entitled 


"Environmental Monitoring Network" 


dated August 16, 2007, prepared by Golder & Associates, Inc. of Manchester, New Hampshire 
TO: COAKLEY LANDFILL GROUP 

1 JUNKINS AVENUE 
PORTSMOUTH, NEW HAMPSHIRE 03801 

Date of Issuance: June 19, 2008 
Date of Expiration: June 18, 2013 

Pursuant to authority in N.H. RSA 485-C:6-a, the New Hampshire Department of 
Environmental Services (Department), hereby grants this permit to monitor past discharges to 
the groundwater at the above described location for five years subject to the following 
conditions: 

(continued) 
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STANDARD MANAGEMENT PERMIT CONDITIONS 


1.	 The permittee shall not violate Ambient Groundwater Quality Standards adopted by the 
Department (N.H. Admin. Rules Env-Or 600) in groundwater outside the boundaries of 
the Groundwater Management Zone, as shown on the referenced site plan. 

2.	 The permittee shall not cause groundwater degradation that results in a violation of 
surface water quality standards (N.H. Admin. Rules Env-Ws 1700) in any surface water 
body. 

3.	 The permittee shall allow any authorized staff of the Department, or its agent, to enter 
the property covered by this permit for the purpose of collecting information, examining 
records, collecting samples, or undertaking other action associated with this permit. 

4.	 The permittee shall apply for the renewal of this permit at least 90 days prior to its 
expiration date. 

5.	 This permit is transferable only upon written request to, and approval of, the 
Department. Compliance with the existing Permit shall be established prior to permit 
transfer. Transfer requests shall include the name and address of the person to whom 
the permit transfer is requested, signature of the current and future permittee, and a 
summary of all monitoring results to date. 

6.	 The Department reserves the right, under N.H. Admin. Rules Env-Or 600, to require 
additional hydrogeologic studies and/or remedial measures if the Department receives 
information indicating the need for such work. 

7.	 The permittee shall maintain a water quality monitoring program and submit monitoring 
results inclusive with the annual report to the Department's Groundwater Management 
Permits Coordinator no later than 120 days after sampling. Samples shall be taken 
from on-site monitoring wells and surface water sampling points as shown and labeled 
on the referenced site plan and other sampling points listed on the following table in 
accordance with the schedule outlined herein: 

Monitoring 	 Sampling 
Locations 	 Frequency Parameters 
MW-5S, MW-6, FPC-2A, August each year Field parameters, dissolved iron & 
FPC-2B, FPC-4B, FPC-6A, 	 manganese, target analyte list 
FPC-6B, FPC-8B, GZ-105, 	 (TAL) metals (total), NHDES 
GZ-123, GZ-125, AE-2A, 	 Waste Management Division Full 
AE-2B, AE-3A, AE-3B, AE-	 List of Analytes for Volatile 
4A, AE-4B 	 Organics (Full List VOCs). 
MW-4, MW-9, OP-2, OP-5, August each year Field parameters, dissolved iron & 
FPC-7A, FPC-7B, FPC-9A, 	 manganese, TAL metals (total). 
FPC-11A, FPC-11B.AE-1A, 
AE-1B 
MW-5D, MW-8, MW- August each year Field parameters, TAL metals 
11.FPC-8A 	 (total), Full List VOCs. 
MW-10, RMW-3, BP-4, August each year Field parameters, TAL metals 
FPC-5A, FPC-5B 	 (total). 
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Monitoring Sampling 
Locations Frequency Parameters 
R-3, R-5 August each year Field parameters, Full List VOCs. 
SW-4, SW-5, SW-103 A . . Field parameters, ammonia, TAL 

August each year ^ J ( tQ ta | ) F ( j | | ^ y Q C  s 

SED-4, SED-5 August each year TAL metals (total). 
L-1 A * u Field parameters, COD, ammonia, 

August each year J A L ^ ( t o t g | ) F u „ - ^ V Q C s 

Sampling shall be performed in accordance with the documents listed in Env-Or 610.02 
(e). Samples shall be analyzed by a laboratory certified by the U.S. Environmental 
Protection Agency or the New Hampshire Department of Environmental Services. All 
overburden groundwater samples collected for metal analyses (iron, manganese, and 
Drinking Water Metals) shall be analyzed for dissolved metals; and thus must be field 
filtered (with a 0.45-micron filter) and acidified after filtration in the field. Surface water 
samples and samples collected from bedrock or water supply wells shall be analyzed for 
total metals, and shall not be filtered. Surface water samples shall be collected and 
analyzed in accordance with 40 CFR 136. As referred to herein, the term "Target 
Analyte Metals (TAL)" refers to aluminum, arsenic, barium, cadmium, calcium, 
chromium, copper, iron, lead, magnesium, mercury, nickel, potassium, selenium, silver, 
sodium, thallium, zinc, cobalt, beryllium, manganese, antimony and vanadium. 

Summaries of water quality shall be submitted annually in December to the 
Department's Waste Management Division, attention Groundwater Management Permits 
Coordinator, using a format acceptable to the Department. The Summary Report shall 
include the information listed in Env-Or 607.04 (a), as applicable. 

The Annual Summary Report shall be prepared and stamped by a professional engineer 
or professional geologist licensed in the State of New Hampshire. 

8.	 Issuance of this permit is based on the Groundwater Management Permit Application 
dated May 14, 2008, and the historical documents found in the Department file DES 
Site # 198712001. The Department may require additional hydrogeologic studies 
and/or remedial measures if invalid or inaccurate data are submitted. 

9.	 Within 30 days of the date of Department approval of this Groundwater Management 
Permit, the permittee shall provide notice of the permit by certified mail, return receipt 
requested, to all owners of lots of record within the Groundwater Management Zone. 
The permittee shall submit documentation of this notification to the Department within 
60 days of permit issuance. 

10.	 Within 60 days of the date of Department approval of this Groundwater Management 
Permit, the permit holder shall record notice of the permit in the registry of deeds in the 
chain of title for each lot within the Groundwater Management Zone. This recordation 
requires that the registry be provided with the name of current property owner 
and associated book and page numbers for the deed of each lot encumbered by 
this permit. Portions of State/Town/City roadways and associated right-of-way 
properties within the Groundwater Management Zone do not require recordation. 
A copy of each recorded notice shall be submitted to the Department within 30 days of 
recordation. 
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11.	 Within 30 days of discovery of a violation of an ambient groundwater quality standard at 
or beyond the Groundwater Management Zone boundary, the permittee shall notify the 
Department in writing. Within 60 days of discovery, the permittee shall submit 
recommendations to correct the violation. The Department shall approve the 
recommendations if the Department determines that they will correct the violation. 

SPECIAL CONDITIONS FOR THIS PERMIT 

12.	 Recorded property within the Groundwater Management Zone shall include the lots as 
listed and described in the following table: 

Tax Property Address Owner Name and Address Deed 
Map/ Reference 
Lot# (Book/Page) 
Map 10 355 Lafayette Road First & Ten Property Management Book 3294 
Lot 11 Rye PO Box 1058 Page 2953 

Rye 03843 
Map 17 67 North Road Joan Nordstrom Book 2416 
Lot 72 North Hampton 67 North Road Page 583 

North Hampton 03862 
Map 17 65 North Road Yolanda Fitzgerald Book 3007 
Lot 73 North Hampton PO Box 626 Page 2807 

North Hampton 03862 
Map 17 160 Lafayette Rd Luck Enterprises Book 2473 
Lot 82 North Hampton 115 Lafayette Road Page 1659 

North Hampton 03862 
Map 17 180 Lafayette Rd Christopher & Ricardo Fucci Book 3319 
Lot 86 North Hampton 180 Lafayette Road Page 952 

North Hampton 03862 
Map 17 186 Lafayette Rd Lori Lessard, Trustee Book 2760 
Lot 87 North Hampton 186 Lafayette Road Page 2101 

North Hampton 03862 
Map 21 188 Lafayette Rd Helen McKittrick Book 2641 
Lot8 North Hampton 188 Lafayette Road Page 2656 

North Hampton 03862 
Map 21 8A Lafayette Terrace Darleena Wylie Book 3219 
Lot 10 North Hampton 8 Lafayette Terrace Page 2588 , 

North Hampton 03862 
Map 21 12A Lafayette Terrace Susan Laffey Book 2964 
Lot 11 North Hampton 12 Lafayette Terrace Page 2565 

North Hampton 03862 
Map 21 16A Lafayette Terrace Christine Adinolfo Book 2963 
Lot 12 North Hampton 16 Lafayette Terrace Page 1721 

North Hampton 03862 
Map 21 20 Lafayette Terrace Joseph Hanley Book 4682 
Lot 14 North Hampton 20 Lafayette Terrace Page 1265 

North Hampton 03862 
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Tax 
Map/ 
Lo t# 

Map 21 

Lot 14-1 


Map 21 

Lot 15 


Map 21 

Lot 16 


Map 21 

Lot 17 


Map21 

Lot 18 


Map 21 

Lot 19 


Map 21 

Lot 20 


Map 21 

Lot 21 


Map 21 

Lot 22 


Map 21 

Lot 23 


Map 21 

Lot 24 


Map 21 

Lot 25 


Map 21 

Lot 26 


Map 21 

Lot 27 


Map 21 

Lot 27-1 


Property Address 

40-42 Lafayette Terrace 
North Hampton 

44 Lafayette Terrace 
North Hampton 

46 Lafayette Terrace 
North Hampton 

1 Lafayette Terrace 
North Hampton 

3 Lafayette Terrace 
North Hampton 

5 Lafayette Terrace 
North Hampton 

9 Lafayette Terrace 
North Hampton 

15 Lafayette Terrace 
North Hampton 

15 Lafayette Terrace 
North Hampton 

15 Lafayette Terrace 
North Hampton 

43 Lafayette Terrace 
North Hampton 

45 Lafayette Terrace 
North Hampton 

198 Lafayette Road 
North Hampton 

206 Lafayette Road 
North Hampton 

200 Lafayette Road 
North Hampton 

Owner Name and Address 

James Jones 
207 Atlantic Avenue 
North Hampton 03862 
Bridget Conner 
44 Lafayette Terrace 
North Hampton 03862 
Rodney Booker 
46 Lafayette Terrace 
North Hampton 03862 
Bernard Tracey 
257 Washington Road 
Rye 03870 
Kathleen Tracey 
3 Lafayette Terrace 
North Hampton 03862 
Kimberly Bartlett 
5 Lafayette Terrace 
North Hampton NH 03862 
Alexis Perron 
9 Lafayette Terrace 
North Hampton NH 03862 
Tracy Margeson 
15 Lafayette Terrace 
North Hampton NH 03862 
Anita Gabree 
15 Lafayette Terrace 
North Hampton 03862 
Tracy Margeson 
15 Lafayette Terrace 
North Hampton NH 03862 
William Warman 
380 Lafayette Rd,11-102 
Seabrook NH 03874 
ZCCMMXIIV0000IIII/5 
NH Ltd Partnership . 
PO Box 65 
Portsmouth NH 03802 
Gozinta LLC 
198 Lafayette Road 
North Hampton NH 03862 
206 Lafayette Road LLC 
206 Lafayette Road 
North Hampton NH 03862 
Derek Burt 
8774 Mustic Circle 
Northport FL 34287 

Deed 
Reference 
(Book/Page) 

Book 4451 

Page 1104 


Book 4183 

Page 1638 


Book 4275 

Page 902 


Book 2450 

Page 687 


Book 1243 

Page 317 


Book 3824 

Page2799 


Book 3088 

Page 1774 


Book 3121 

Page 1606 


Book 3013 

Page 2221 


Book 3121 

Page 1606 


Book 4374 

Page1365 


Book 2530 

Page 1863 


Book 4275 

Page 902 


Book 4785 

Page 379 


Book 2491 

Page 339 
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Tax Property Address Owner Name and Address Deed 
Map/ Reference 
Lo t  # (Book/Page) 

Map 21 216 Lafayette Road Stella Ciboroski Book 2366 
Lot 28 North Hampton PO Box 443 Page 1127 

Concord, NH 03301 
Map 21 216 Lafayette Road Leo Crotty, Jr. Book 2475 
Lot 28-1 North Hampton 216 Lafayette Road Page 1278 

North Hampton NH 03862 
Map 21 212 Lafayette Road S&L Realty Trust Book 3666 
Lot 29 North Hampton PO Box 4276 Page 1199 

Portsmouth NH 03802 
Map 21 224 Lafayette Road MA NEGM, LLC Book 4649 
Lot 31 North Hampton 302 Main Street Page 2366 

Somersworth MA 03878 
Map 21 North Road Rear Elmer Sewell Book 1340 
Lot 41 North Hampton 340 Breakfast Hill Road Page 524 

Greenland NH 03840 
Map 21 8A Lafayette Terrace, Darleena Wylie Book 3219 
Lot 46 North Hampton 8 Lafayette Terrace Page 2588 

North Hampton NH 03862 
*Map R1 340 Breakfast Hill Rd Elmer Sewell, Rev. Tr. 96 Book 3159 
Lot 13 Greenland 340 Breakfast Hill Road, Page 928 

Greenland NH 03840 
MapRI 560 Breakfast Hill Rd Town of Greenland Book 3454 
Lot9B Greenland PO Box 100 Page 1131 

Greenland NH 03840 
*A portion of the Sewall parcel (Tax Map R1, Lot #13) is included as within the GMZ 
and is described as follows: 

Commencing at a point at the intersection of the westerly sideline of the Boston and 
Maine Railroad right of way and the town line of Greenland and North Hampton, 
thence; N80°19'25"W four hundred sixty-six and fourteen hundredths feet (466.14') by 
the town line of North Hampton to a point, thence; N79°55'00"W eighteen and ninety-
nine hundredths feet (18.99') by the town line of North Hampton to a point, thence; 
N17°29'30"E one thousand ninety-seven and eighty hundredths feet (1097.80') by 
other land ofthe Barbara E. Sewall Revocable Trust to a point, thence; S76°51'30"E 
four hundred thirty-four and zero hundredths feet (434.00') by other land of the 
Barbara E. Sewall Revocable Trust to a point, thence; S13°08'30"W one hundred 
sixty-three and twenty-one hundredths feet (163.21') by land ofthe Boston and Maine 
Railroad right of way to a point, thence; S35°09'35"W eighty-eight and two 
hundredths feet (88.02') by land ofthe Boston and Maine Railroad right of way to a 
point, thence; S13°08'30"W eight hundred twenty and sixty-four hundredths feet 
(820.64') by land of the Boston and Maine Railroad right of way to the point of 
beginning. 

13.	 All monitoring wells at the site shall be properly maintained and secured from 
unauthorized access or surface water infiltration. 

(continued) 	 GWP-198712001-N-001 



- 7 

14. UNDEVELOPED LOTS WITHIN THE GROUNDWATER MANAGEMENT ZONE: 

, A) Consistent with Env-Or 607.06(d), for each undeveloped lot which is included (in 
whole or part) in the groundwater management zone and which lacks access to a 
public water system, the permittee shall inquire of the property owner at least once 
each year as to whether there are any new drinking water supply well(s) on the 
property. The permittee shall include a report on this inquiry in the Annual Summary 
Report required in Standard Permit Condition #7. 

B) Upon discovery of a new drinking water supply well(s), whether as a result of the 
annual inquiry, upon notice from the lot owner or by any other means, the permittee 
shall provide written notification to the Department and, to ensure compliance with 
Env-Or 607.06(a), prepare a contingency plan to provide potable drinking water in the 
event a well is or becomes contaminated above the drinking water standards. The 
potable water supply shall meet applicable federal and state water quality criteria. 
This plan shall be submitted to the Department for approval within 15 days of the date 
of discovery. 

C) Consistent with Env-Or 607.06(e), the permittee shall cause all new drinking water 
supply well(s) to be sampled within 30 days of discovery. The well(s) shall be 
sampled for all the parameters included in Standard Condition # 7, unless otherwise 
specified in writing by the Department. The permittee shall forward all analytical 
results to the Department and the owner of the drinking water supply well within 7 
days of receipt of the results. 

Based on the results: 

i. If the new well is not contaminated as defined in Env-Or 603.01, the permittee 
shall continue to sample the new wells annually as part of the permit. 

ii. If analytical results indicate the water is contaminated above applicable federal 
and state water quality criteria, the permittee shall: 

a. Notify the owner immediately; 

b. Obtain a confirmation set of analytical samples within 14 days of receipt 
of the original results indicating a groundwater quality standard 
exceedence; and 

c. Following confirmation of groundwater quality standard exceedence, 
immediately implement the contingency plan submitted for approval 
pursuant to Special Permit Condition # 14B, above. 
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<ALS<Sf*%*£s-
Carl W. Baxter, P.E., Administrator 
Hazardous Waste Remediation Bureau 
Waste Management Division 

Under RSA 21-0:14 and 21-0:9-V, any person aggrieved by any terms or conditions of this 
permit may appeal to the Waste Management Council in accordance with RSA 541-A and N.H. 
Admin. Rules, Env-WMC 200. Such appeal must be made to the Council within 30 days and 
must be addressed to the Chairman of the Waste Management Council, c/o Appeals Clerk, 
Department of Environmental Services Legal Unit, 29 Hazen Drive, P.O. Box 95, Concord, NH 
03302-0095. 

GWP-198712001-N-001 



Example 

NOTICE OF GROUNDWATER MANAGEMENT PERMIT 


GWP- - A-001 

TO BE RECORDED AGAINST: 


[IDENTIFY OWNER OF PARCEL AND 

BOOK AND PAGE OF DEED IN TO THAT PARTY] 


NOTICE IS HEREBY GIVEN THAT: The New Hampshire Department of Environmental 
Services (Department) has issued Groundwater Management Permit #GWP- -A-001 
("Permit") to [Permittee]. Pursuant to Env-Or 607.09(a) this notice is recorded for each 
property located within the groundwater management zone identified in the Permit at the 
Registry of Deeds for the county in which the property is located. 

The Permit establishes a Groundwater Management Zone ("GMZ"), an area within which 
groundwater use must be controlled and monitored due to the presence of groundwater 
contaminants that exceed the State's Ambient Groundwater Quality Standards ("AGQS"). The 
Permit may include conditions to and restrictions upon the use ofthe properties within the GMZ, 
including restrictions on the use of groundwater. 

The Permit was issued on [Date] and expires on [Date], unless renewed for subsequent five-year 
period(s). This Notice will remain in effect until such time as the AGQS are restored within the 
GMZ and the Department issues a Release of Recordation to the Permittee. The Permit is 
available for review at the New Hampshire Department of Environmental Services, 29 Hazen 
Drive, Concord, NH 03301 or can be viewed by searching under our OneStop Data Retrieval 
Site at http://www2.des.nh.gov/OneStop/ORCB Ouerv.aspx?Proiect+CCST . 

The following properties are located within the GMZ: 

Property Owner/Address Tax Map/Lot Deed Reference Book/Page 

I si [Permittee Name], Permittee 
[Company Name] Date 

http://www2.des.nh.gov/OneStop/ORCB


CITY OF PORTSMOUTH 
Community Development Department Planning Department 
(603) 610-7232 (603)610-7216 

B jECEBWI D)
JUL 212008 

DES/DWGWB DES Site # 198712001 
By Groundwater Management Permits Coordinator 

P.O. Box 95,29 Hazen Drive 
Concord, NH 03302-0095 

July 18, 2008 


Dear Permit Coordinator: 


Enclosed pleasefind certified mail receipts for each ofthe owners ofthe lots of record within the 

Groundwater Management Zone. As required by Permit # 198712001-2-001 condition 9. 

Ofthe notices sent one had no receipt returned and four were returned from sender. 


Also included please fmd a sample copy of the letter which was sent out and the notice which was 

included in the letter. 


I believe this satisfies all ofthe requirements for the initial filing of this permit I will be reporting 

in approximately one year's time to provide the annual requirements found in the permit. 


If you have any questions or need additional information please do not hesitate to contact me at 

(603)610-7215 or plbritz@,ch.citvo^x>rtsmouth.com 


Sincerely, 
 .v— Peter L. Britz 
Coakley Technical Advisory Committee 

ecc: Coakley Executive Committee 
Andrew Hdffinan, NHDES 
Mike Jasinski, USEPA 
BrendaHaslett, USEPA 

This document is confidential and may contain privileged information. If you (the reader) are not the intended recipient or the 
employee or agent responsible to deliver it lo the Mended recipient, you are hereby notified that you ma}> not use, copy or disclose to 
anyone any infonnation contained. 

1 Junkins Avenue 

Portsmouth, New Hampshire 03801 


Fax(603)427-1593 


http:plbritz@,ch.citvo^x>rtsmouth.com


CITY OF PORTSMOUTH LEGAL DEPARTMENT 

Robert P. Sullivan, City Attorney - 603-610-7204 (Direct Dial) 

Kathleen M. Dwyer, Assistant City Attorney - 603-427-1338 (Phone/Fax) 

Suzanne M. Woodland, Assistant City Attorney'- 603-610-7240 (Direct Dial) 


Municipal Complex • 
1 Junkins Avenue 
Portsmouth, NH 03801 
(603)431-2000 
(603) 427-1577 (FAX) 

June 26,2008 

Kathleen Tracey 

3 Lafayette Terrace 

North Hampton, NH 03862 


RE: Property at 3 Lafayette Terrace 

Assessor Plan 21, Lot 18 


Dear Sir/Madam: 

Below please find the notice of Groundwater Management Permit as filed at the Rockingham 
Registry of Deeds. This letter and the notice, found below, was filed on June 25th 2008 in 
accordance with the permit conditions ofthe Groundwater Management Permit issued by the 
New Hampshire Department of Environmental Services on June 19th 2008. If you have 
questions please contact Peter Britz at (603)610-7215 or by email at 
plbrite@ch.citvofportsrnouth.com. 

Robert P. Sullivan, City Attorney 
Chairman Coakley Executive Committee 

h\rps\coakley\ltr re-recorded gmp 

mailto:plbrite@ch.citvofportsrnouth.com
file:///coakley


NOTICE OF GROUNDWATER MANAGEMENT PERMIT 
GWP-198712001-N-001 

TO BE RECORDED AGAINST: 

Coakley Landfill Inc. Bkl340 P254 and Bkl347 P172 

NOTICE IS HEREBY GIVEN THAT: The New Hampshire Department of Environmental 
Services (Department) has issued Groundwater Management Permit #GWP-198 712001-N-001 
('Termit") to the Coakley Landfill Group. Pursuant to Env-Or 607.09(a) this notice is recorded 
for each property located witliin the groundwater management zone identified in the Permit at 
the Registry of Deeds in Rockingham County. 

The Permit establishes a Groundwater Management Zone ("GMZ"), an area within which 
groundwater use must be controlled and monitored due to the presence of groundwater 
contaminants that exceed the State's Ambient Groundwater Quality Standards ("AGQS"). The 
Permit may include conditions to and restrictions upon the use ofthe properties within tiie GMZ, 
including restrictions on the use of groundwater. 

The Permit was issued on June 19, 2008 and expires on June 18, 2013, unless renewed for 
subsequent five-year period(s). This Notice will remain in effect until such time as the AGQS 
are restored within the GMZ and the Department issues a Release of Recordation to the 
Permittee. The Permit is available for ' review at the New Hampshire Department of 
Environmental Services, 29 Hazen Drive, Concord, NH 03301 or can be viewed by searching 
under our OneStop , Data Retrieval Site at 
http://www2.des.nh.gov/6neStop/ORCB Query. asTO^Proiect+CCST. 

The following properties are located within the GMZ: 

Deed Reference 
Property Owner/Address MAP LOT Book/Page 
First and Ten Property Management 355 
Lafayette Road, Rye 10 1 3294 2953 
Joan Nordstrom 67 North Road, North 
Hampton 17 72 2416 583 
Yolanda Fitzgerald 65 North Road, North 
Hampton 17 73 3007 2807 

http://www2.des.nh.gov/6neStop/ORCB


Luck Enterprises 160 Lafayette Road, 
North Hampton 
Christopher & Ricardo Fucci 180 Lafayette 
Road, North Hampton 
Lori Lessard, Trustee 186 Lafayette Road, 
North Hampton 
Helen McKittrick 188 Lafayette Road, 
North Hampton 
Darleena Wylie 8A Lafayette Terrace, 
North Hampton 
Susan Laffey 12 A Lafayette Terrace, North 
Hampton 
Christine Adinolfo 16A Lafayette Terrace, 
North Hampton 
Joseph Hanley 20 Lafayette Terrace, North 
Hampton 
James Jones 40-42 Lafayette Terrace, North 
Hampton 
Bridget.Conner 44 Lafayette Terrace, North 
Hampton 
Rodney Booker 46 Lafayette Terrace, 
North Hampton 
Bernard Tracey 1 Lafayette Terrace, North 
Hampton 
Kathleen Tracey 3 Lafayette Terrace, North 
Hampton 
Kimberly Bartlett 5 Lafayette Terrace, 
North Hampton 
Alexis Perron 9 Lafayette Terrace, North 
Hampton 
Tracy Margeson 15 Lafayette Terrace, 
North Hampton 
Anita Gabree 15 Lafayette Terrace, North 
Hampton 
Tracy Margeson 15 Lafayette Terrace, 
North Hampton 
William Warman 43 Lafayette Terrace, 
North Hampton 
ZCCMMXIIV0000IIII/5/ NHLtdPtshp 
45 Lafayette Terrace, North Hampton 
Gozinta LLC 198 Lafayette Road, North 
Hampton 
206 Lafayette Road LLC206 Lafayette 
RoadNorth Hampton 

17 


17 


17 


21 


21 


21 


21 


21 


21 


21 


21 


21 


21 


21 


21 


21 


21 


21 


21 


21 


21 


21 


82 


86 


87 


8 


10 


11 


12 


14 


14-1 


15 


16. 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


2473 1659 


3319 952 


2760 2101 


2641 . 2656 


3219 2588 


2964 2565 


2963 1721 


4682 1265 


• 4451 	 1104 


4183 1638 


4275 902 


2450 687 


1243 317 


3824 2799 


3088 1774 


3121 1606 


3013 2221 


3121 1606 


4374 1365 


2530 1863 


4275 904 


4785 379 




Hampton 
Stella Ciboroski 216 Lafayette, RoadNorth 
Hampton 
Leo Crotty, Jr. 216 Lafayette Road, North 
Hampton 
S&L Realty Trust 212 Lafayette Road, North 
Hampton 
MA NEGM, LLC 224 Lafayette Road, 
North Hampton 
Coakley Landfill LLC Lafayette Road 
Rear ,North Hampton 
Coakley Landfill, LLC Lafayette Road Rear, 
North Hampton 
James Jones ILafayette Terrace Rear, North 
Hampton 
James Jones Lafayette Terrace Rear, North 
Hampton 
James Jones Lafayette Terrace Rear, North 
Hampton 
Town of N. Hampton Conservation 
Commissionn Lafayette Road Rear, North 
Hampton 
Boston & Maine Corp,c/o Gilford Trans.Inc 
North Road Rear, North Hampton 
Richard Grenier & Charter Trust, CoTrustees 
North Road Rear, North Hampton 
Boston & Maine Corp, c/o Gilford Trans.Inc 
North Road Rear, North Hampton 
Elmer Sewell North Road Rear, North 
Hampton 
Darleena WylieSALafayette TerraceNorfh 
Hampton 
Elmer M. Sewell Rev. Tr. 96340 Breakfast 
Hill Road, Greenland 
Town of Greenland 560 Breakfast Hill Road, 
Greenland 

/s/Robert Sullivan. Permittee 
Coakley Landfill Group 

Approved pursuant to authorization of Coakley 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

Rl 

Rl 

28 2366 

28-1 2475 

29 3666 

31 4649 

32 3117 

33 3117 

34 4451 

35 - 4451 

36 4451 

37 3451 

38 

39 3550 

40 

41 1340 

46 3219 

13 3159 

9B 3454 

June 24, 2008 

1127 

1278 

1199 

2366 

2934 

2934 

1102 

1102 

1102 

1661 

1660 

524 

2588 

928 

1131 

Executive Committee via electronic communication dated June 24, 2008. 



SENDER; COMPLETE THIS SECTION COMPLETE THIS SECTION ON DELIVERY 

Complete Items 1, 2, and 3. Also complete 
Item 4 if Restricted Delivery fs desired. 	 • Agent 
Print your name and address on the reverse •S^Bdrsssee 
so that we can return the card to you. 

B. Received by (Printed flame) C. Date of Delivery Attach this card to the back of the mailpiece, 
or on the front rf space permits. 	 Chn&AiAB A-JA**/£ 

D. la delivery address different from item 1 ? D Yes 1. Article Addressed to: 
If YES, enter delivery address below: D No 

Christine Adinolfo 

16 Lafayette Terrace 

North Hampton, NH 03.862 3. SeivJpoType 


.	 iB^ertlfled Mall D Express Mall 
D Registered • Return Receiptfor Merchandise 
D	 Insured Mall • C.O.D. 

4. Restricted Delivery? (Extra Fee) DYes 
2. Article Number 

7007 l i n  n Q0D3 QbbT =1635 (Itanster from service label) 

PS Form 3 8 1 1  , February 2004 Domestic Return Receipt 	 102S95-02-M-1540 

SENDER; COMPLETE THIS SECTION COMPLETE THIS SECTION ON DELIVERY 

A. Signature V _^ 

Item 4 if Restricted Delivery is desired. 


•	 Contptete items 1,2, and 3. Also complete 

•	 Print your name and address on the reverse 

so that we can return the card to you. . 
 B. Received by f Wnted Name) C. Date of Delivery 

•	 Attach this card to the back of the mailpiece, 

or on the front if space permits. 


D. Is delivery address different from item 17 LJ res 
If YES, enter delivery address below: O No 

. 1. Article Addressed to: 

Kimberly Bartlett 

5 Lafayette Terrace 

North Hampton, NH 03862 3. Sepriceiype 


• Certified Mail D Express Mall 
D Registered • Return Receipt fbr Merchandise 
D Insured Mail • C.O.D. 

4. Restricted Delivery? (Extra Fee) O Yes 

2. Article Number 7DD7 14TD DQD3 DbhT 1777 
(Transfer from service label) 

PS Form 3 8 1 1  , February 2004 Domestic Return Receipt 	 102S9S42-M-1540 

COMPLETE THIS SECTION OW DELIVERY SENDER: COMPLETE THIS SECTION 

Complete items 1,2, and 3. Also complete 
D Agent item 4 If Restricted Delivery Is desired. 

Print your name and address on the reverse 	 A&L^ 
so that we can return the card to you. by (Printed Name) C. eats of Delivery 
Attach this card to the back of the mailpiecA, 
or on the frwrt If space permits. 5 W  M 

D. Tsdefifory address different from ton 17 • Vfes 
1. Article Addressed to: 	 If YES, enter delivery address below: O No 

Rodney Booker 

46 Lafayette Terrace 

North Hampton, NH 03862 


3. 	 Swjrfcel Type 
HCertif Certified Mail • Express Mail 

-
D Registered D Return Receipt for Merchandise5

•	 Insured Mall • C.O.D. 

4. Restricted Delivery? (Extra Fee) DYes 

2. Article Number 
(Transfer from service label) 7QQ1 SSLO QQQfl 7kb& DQ41 

1Q2595-02-M-1S40 • PS Form 3 8 1 1  , February 2004 Domestic Return Receipt 



SENDER: COMPLETE THIS SECTION 

•	 Complete items 1,2, and 3. Also complete 
. Item 4 if Restricted Delivery Is desired. 

•	 Print your name and address on the reverse 
so that we can return the card to you. 

•	 Attach this card to the back of the mailpiece, 
or oh the front If space permits. 

1. Article Addressed to: 

Boston & Maine Corp,c/o Gilford 
Trans.Inc 
Iron Horse Park 
North Billerica,.MA 01802 

2. Article Number 

COMPLETE THIS SECTION ON DELIVERY 

A. Signature 

*CtK~A ^VYrx^^-^g 
Agent 
Addressee 

B. Received ir/J Printed Name) C. Date of Celivei 

D. Is delivery address different from item 'DYes 
It YES, enter delivery address below: O No 

oe Type 

BCert Certified Mall D Express Mail 
r 
• Registered D Return Receipt for Merchandise 
D Insured Mail • C.0.0. 

4. Restricted Delivery? (Extra Fee) • Yies 

7QD7 m^O DDD3 Qbbl Ifl̂ D 
(Transfer from service label) 

PS Form 3 8 1 1  , February 2004 Domestic Return Receipt 	 102595-OZ-M-154O 

SENDER: PLETE THIS SECTION COMPLETE T H I * SECTION ON TEUVERY 

Complete Items 1, 2, and 3. Also complete. 

Item 4 if Restricted Delivery Is desired 

Print your name and address on the reverse 

so that we can return the card to you. 

Attach this card to the back of ttie mailpiece/ 

or on the front if space permits. 


0. Is delivery address different from Kern 1? • Yes 
1. Article Addressed to: If YES, enter delivery address below: D No 

Derek Burt 

8774 Mustic Circle 

Northport, FL 34287 
 3.	 SenrlceType 

Peertffied Mall D Express Mall 
D Registered D Return ReceiptfonMerchandisa 
•	 Insured Mail D C . O . D . — 

4. Restricted Deliveiy? (Extra fwi) "DYes 

2. Article Number 
(Transfer from service label) 700.1 2S1Q OOOfl 7btfl 0072 

PS ForffT3811, February 2004 Domestic Return Receipt 	 102S9S42-M-1540 

SENDER: COMPLETE THIS SECTION 

Complete items 1,2, and 3. Also complete 

Item 4 if Restricted Delivery is desired. 

Print your name and address on the reverse 

so that we can return the card to you. 

Attach this card to the back of the mailpiece, 

or on the front if space permits. 


COMPLETE THIS SECTION ON DELIVERY 

A. Signature 

X A A Z ^ £ 6 ^ r 4 ' gJJ* Addressee 

2.	 Article Number 
(Transfer from service label) 7001 2S1D OOOfl 7'bbfi 001b 

PS Form 3 8 1 1  , February 2004 Domestic Return Receipt 	 10269&O2-U-154 o. 

http:Billerica,.MA


S E N D E R : COMPLETE THIS SECTION 

Complete items 1,2, and 3. Also complete 

Item 4 If Restricted Delivery is desired. 

Print your name and address on the reverse 

so that we can return the card to you. 


C. Dat* of, 
Attach this card to the back of the mailpiece, 

or on the front if space permits. 
 TtfloT 

D. Isdel lvery^dSressdl f fe i^ l^ i te l in? P Yes 
1. Article Addressed to; 

If YES,j^nterdellver^aaa?bsa.below\ • No 

Coakley Landfill LLC 	 / m?. i 0
PO Box 190  inr 

Greenland, NH 03840 3. Serfl&Type^ ' " / 


O ' c A M ^ f l Mall D Expresa^teip) / 

•	 RegisUired "^Q-Retnm RecSpHor Merchandise 
D	 lnsorech4jj.l D Q . Q . D . ^ / 

r——' '  L ^ ^ _ ^ _ i f ^ l ^ * ^ 
4.	 Restricted DeUvefyTTDnBTfto.) Q Yes 

2.	 Article Number 7DD7 m^D DDD3 Db t l 'nSD (Transfer from service label) . 

PS Form 3 8 1 1  , February 2004 Domestic Return Receipt 	 102S85-O2-M-1540 

SENDER: COMPLETE THIS SECTION COMPLETE THIS SECTION ON DELIVERY 

•	 Complete items 1,2, and 3. Also complete A Signature ' 

itertt 4 If Restricted Delivery Is desired. 


•	 Print your name and address on the reverse ^ ^ ^ ^ ^ ^ ^ ^ ^ • e ^ - D Addressee 

so that we can return the card to you. 
 & B  . Received by ( Printed Name) C. Date of Delivery 

•	 Attach this card to the back of the mailpiece, 

or on the front if space permits. j*2J<rf& <A£s**t 


D. Is delivery address different from Item 1? • YBS 
1. Article Addressed to: If YES, enter delivery address below: • No 

Bridget Conner 

44 Lafayette Terrace 

North Hampton, NH 03862 
 3. SapTloe Type 

•	 Certified Mail • Express Mail 
•	 Registered D Return Receipt for Merchandise 
•	 Insured Mail • CO.D. 

4,	 Restricted Deliveiy? (Extra Fee) DYes 

2.	 Article Number 

(transfer from service label) 7001 5510 OOOfl 7bt.fi 0010 


PS Form 3 8 1 1  , February 2004 Domestic Return Receipt 	 102585-02-M-1540. 

COMPLETE THIS SECTION ON DELIVERY S E N D E R ; COMPLETE THIS SECTION 

A. Signature •	 Complete items 1,2, and 3. Also complete 
item 4 If Restricted Delivery Is desired. 

•	 Print your name and address on the reverse 
so that we can return the card to you. 

i • Attach this card to the back of the mailpiece, 
or on the front if space permits. 

D./ IB delivery address different fiom Item 1? DYes 
1. Article Addressed to: H YES, enter delivery address below: 

Leo Crotty, Jr. 

2T6 Lafayette Road 
 • % 

3. Sep&e Type North Rar^lemMR 
B  i Certified Mail D Express Mail 
D Registered D Return Receipt for Merchandise 
D Insured Mall • C.O.D. 

4.	 Restricted Delivery? (Extra Fee) DYes 

2.	 Article Number 
7DD7 m i  D DDD3 DbbT =m4 (Transfer from serv/ce label) 

PS Form 3 8 1 1  , February 2004 Domestic Return Receipt 	 102S95-02-M-1S40 

http://7bt.fi


•"	  f ^ i " f f -S^*W* ' i^f-!i//W^W^7 

S E N D E R : COMPLETE THIS SECTION 

Complete items 1 , 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 
Print your name and address on the reverse 
sb that we can return the card to you. 
Attach this card to the back of the mailpiece, 
or on the front If space permits. 

1. Artlde Addressed to: 

First and Ten Property Management 
PO Box 1058 
Hampton, NH 03843 

2.	 Article Number 
(nansferfrom service label) 

PS Fom. 3 8 1 1  , February 2004 

S E N D E R : COMPLETE THIS SECTION 

Complete items 1 , 2 , and 3. Also complete 
item 4 if Restricted Delivery is desired. 
Print your name and address on the reverse 
so that we can return the catd to you. 
Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Christopher & Ricardo Fucci 

180 Lafayette Road 

North Hampton, NH 03862 


2.	 Article Number 
(Transfer from service label) 

PS Form 3 8 1 1  , February 2004 

7001 asi.D OOOfl 7btfl 0111 

Domestic Return Receipt 	 10259WJ2-M-154O | 

7007 14^0


COMPLETE THIS SECTION ON DELIVERY 

D. is delivery address < 
If YES, enter daiiveryaddrass below: D No 

As/ 
r. A T P ? 

3.	 SarClceType 
B Certified Mall P Express Mall 
D Registered D Return Receipt for Merchandise 
•	 Insured Mall • C.O.D. 

4.	 Restricted Delivery? (Extra Fee) DYes 

COMPLETE THIS SECTION ON DELIVERY 

D	 Agent 

C. Date of Delivery 

D.	 Is delivery address different from item 17 • Yes 
If YES, enter delivery address below: • No 

3. ^vJceType . 
•	 Certified Mail D Express Mail 

• Registered D Return Receipt for Merchandise 
D Insured Mail D C.O.D. 

4.	 Restricted Delivery? (Extra Fee) D Y e  s 

 DDD3 DtbT ^ 7 5 

Domestic Return Receipt 	 102I95-02-M-154O 

S E N D E R : COMPLETE THIS SECTION 

Complete items 1 , 2, and 3. Also complete 
item 4 if Restricted Delivery Is desired. 
Print your name and address on the reverse 
so that we can return the card to you. 
Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1.	 Article .Addressed to: 

Anita Gabree 

15 Lafayette Terrace 

North Hampton,$JIf*03862 


COMPLETE THIS SECTION ON PELIVERY 

A. Sign 
D	 Agent 

X D	 Addressee 

B. Receiwed.byfPpWedAteme,. ._• C. Date of Delivery 

•/fat. G*M£ 
D. Is delivery address different from item 17	 D Yes 

If YES, enter delivery address below: D No 

2, Article Number 7001 2510 OOOfl ?bbfl 0003 

(Transfer from service label) 

PS Form 3 8 1 1  , February 2004 Domestic Return Receipt 102 595-02 *M«_ff 



SENDER: COMPLETE THIS SECTION 

•	 Complete items 1,2, and 3. Also complete 

item 4 if Restricted Delivery is desired. 


•	 Print your name and address on the reverse 
so that we can return the card to you. 

•	 Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

GozintaLLC 
198 Lafayette Road 
North Hampton, NH 03862 

2.	 Article Number 
(Transfer from service label) 7001 2S10

COMPLETE THIS SECTION ON DELIVERY 

D Agent 

D; Is delivery address differentfrom Keml? DYes 
It YES, enter delivery address below; D No 

3. Serylce Type 
^/Certified Mail D Express Mall 
D Registered D Return Receipt for Merchandise 
D Insured Mail D C.O.D. 

4. Restricted Delivery? (Extra Fee) DYes 

 OODfl 7_.bfl DObS 
PS Form 3 8 1 1  . February 2004 Domestic Return Receipt 	 102S95-02-M-1S40 

SENDER: COMPLETE THIS SECTION 

Complete Items 1, 2, and 3. Also complete 

Item 4 if Restricted Delivery is desired. 

Print your name arid address on the reverse 

so that we can return the card to you. 

Attach this card to the back of the mailpiece, 

or on the front if space permits. 


Article Addressed to: 


Richard R. Grenier I.V. Trust 
Richard Grenier & Charter Trust, 
CdTrustees 
W Canterbury Lane 
Bedford, NH 03110-4435 

2. Article Number 

COMPLETE THIS SECTION OW DELIVERY 

D Agent 
D Addressee 

s differed from item \  f D Yes 
&livery address below: D No 

J L 
3. Seprfce flee Type 

BfOertt nCertified Mail 
D Registered 
D Insured Mail 

D Express Mail 
D Return Receipt for Merchandise 
D CO.D. 

4. Restricted Delivery? (Etta Fee) DYes 

7DQ? m«w nana obbi 1137 
(Transfer from service label) 

PS Fom. 3 8 1 1  . February 2004 Domestic Return Receipt 102S96-02-M-1540 

SENDER: COMPLETE THIS SECTION 

Complete items 1,2, and 3. Also complete 
item 4 if Restricted Delivery Is desired. 
Print your name and address on the reverse 
so that we can return the card to you. 
Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

James Jones 

207 Atlantic Avenue 

North Hampton, NH 03862 


COMPLETE THIS SECTION ON DELIVERY 

D Agent 
O Addressee 

C. Date of Delivery-

D. Is deBvery address different from Item 17 D 
If YES, enter delivery address below: D No 

S M / « nce Type 
OCeri rCertified Mail 
D Registered 
D Insured Mall 

4. Restricted Delivery? (Extra Fee) DYes 

2. Article Number 7DD7 m«H3 D0D3 QLbl ^653 
(Transfer from service label) 

PS Form, 3 8 1 1  , February 2004 Domestic Return Receipt 102S95-OMIV1540 

• Express Mail 
D Return Receipt for Merchandise 
•	 C.O.D. 



^ ; j i « f ' « ^ ^ " . » ; < > •  > ;•(,...«;VfrfrvjawtS1'-.**

S E N D E R : COMPLETE THIS SECTION 

Complete items 1 ,2 , and 3. Also complete 
item 4 if Restricted Delivery Is desired. 
Print your name and address on the reverse 
so that  we can return the card  to you. 
Attach this card  t o the back of the mailpiece, 
or on the front If space permits. 

1. Article Addressed to: 

James Jones 

207 Atlantic 

North Hampton, NH 03862 


2. Article Number 

COMPLETE THIS SECTION ON DELIVERY 

A Sigi 
D Agent

X •	 Addressee 

B. Received by (fPrinted Name) C. Datitee of Delivery 

D.	 Is delivery address different from item 17 • Yes 
K YES, enter delivery address below. O No 

3. 	 Sefvicice Type 
0 C E _Certified Mail 
D Registered 
D Insured Mail 

D Express Mail 
D Return Receipt for Merchandise 
•	 C.O.D. 

4. Restricted Delivery? (Extra Fee) D Yes 

(Transfer from service label) 7001 2510 OQOa 7bbfl QOSfl 
PS Form 3 8 1 1  , February 2004 Domestic Return Receipt 10ZS9542-M-1540 

S E N D E R : COMPLETE THIS SECTION 

•	 Complete Items 1,2, and 3. Also complete
item 4 if Restricted Delivery is desired.

•	 Print your name arid address  on the reverse
. so that we can return the card to you. 

•	 Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

206 Lafayette Road LLC 

206 Lafayette Road 

North Hampton,  NH 03862 


2. Article Number 

COMPLETE THIS SECTION ON DELIVERY 

» A. Signature 
I 'L^v J J / I A ^ y A  y ^ D Agent 

f A / / / C / * l > * ^ t — < s S3(4_dre3see 

B. Received by (Printed Name) C. Date of Delivery 

D.	 Is delivery address different from Hem 17 DYes 
If YES, enter delivery address below: D No 

3.	 Seo/ceType 
0 Certified Mall D Express Mail 
D Registered • Return Receipt for Merchandise 
D Insured Mail D C.O.D. 

4.	 Restricted Delivery? (Extra Fee) D Yes ' 

(Transfer from service label) 7001 2510 OOOfl ?tbfl ODflT 
PS Form 3811. February 2004 Domestic Return Receipt 10258S-02-M-1M0 

S E N D E R : COMPLETE THIS SECTION 

Complete items 1,2, and 3. Also complete 
item 4 if Restricted Delivery Is desired. 
Print your name and address oh the reverse 
so that  we can return the card to you. 
Attach this card  to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

Susan Laffey 

12 Lafayette Terrace 

North Hampton, NH 03862 


2. Article Number 7Q07(Transfer from service label) 

COMPLETE THIS SECTION ON DELIVERY 

D Agent 
Addressee 

D. Is deBvery address different npm Item 1? • Yes 
If YES, enter delivery address below: a No 

3.	 Settee Type 
H Certified Mall 
D Registered 
• Insured Mail 

4. Restricted Delivery? (Extra Fee) DYes 

m=iD DDQ3 DbbT ^flHS 

D Express Mail 
D Return Receipt for Merchandise 
P C.O.D. 

PS Form 3 8 1 1  , February 20O4 Domestic Return Receipt 	 102595C2-M-1540 . 



S E N D E R : COMPLETE THIS SECTION 

•	 Complete Items 1, 2, and 3. Also complete 

item 4 if Restricted Delivery is desired. 


•	 Print your name and address on the reverse 

so that we can return the card to you. 


•	 Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

"Lon Xessard? Trustee 
186 Lafayette Road 
Nortli Hampton, NH 03862 

2. Article Number 
7007 m«3D(Transfer from service label) 

COMPLETE THIS SECTION ON DELIVERY 

A. Signature J x ± f ^ / * A 
~) D Agent 

QflSdresaee 

B. ̂ fogWed by (Printed Name) C. Date of Delivery 

cT-.^-or 
D, Is delivery address differentfrom Item 17 DYes 

If YES, enter delivery address below: D No 

A 
3. Service Type 

• Certified Mall • Express Mall 
D Registered D Return Receipt for Merchandise 
D Insured Mall • C.O.D. 

4. Restricted Delivery? (Extra Fee) D Yes 

 DDD3 DLL1. «Hflg 

PS Form 3 8 1 1  , February 2004 Domestic Return Receipt 	 102595-02-U-154O 

S E N D E R : COMPLETE THIS SECTION 

Complete items 1 , 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 
Print your name and address on the reverse 
so' that we can return the card to you. 
Attach this card to the back o f t h e mailpiece, 
or on the front If space permits. 

1. ' Article Addressed to: 

Luck Enterprises 

115 Lafayette Roi 

North Hampton, 


2.	 Article Number 
(Transfer from service label) 7DD7

COMPLETE THIS SECTION ON DELIVERY 

m^a.joiu/% 
lecelved b  i (Printed Name) / . C Date of Delivery 

££ k)U^& h i / O K 
• .	 Is delivery address different from Item 17 D Yes 

If YES, enter delivery address below. D No 

Type 

led Mail D Express Mall ; - 4 : ; 

registered D Return Receipt for Mercharidfefcw 
D C.O.D. • '"•v" luredMafl 

4. Restricted Delivery? (Extra Fee)- QiYes 

 14^0 D0D3 Dbb<1 T lb f l 
PS Form 3 8 1 1  , February 2004 Domestic Return Receipt 	 lcaaifiEiM-is-to ' 

S E N D E R : " r r ^ L E T E THIS SECTION 

Complete items 1,2, and 3. Also complete 
item 4 If Restricted Delivery Is desired. 
Print your name and address on the reverse 
so that we can return the card t o you. 
Attach this card to the back of the mailpiece, 
or on the front if space permits. 

1. Article Addressed to: 

MA NEGM, LLC 

302 Main Street 

Somersworth, MA 03878 


2. Article Number 

COMPLETE THIS SECT/C". OW DELIVERY 

D Agent 
D Addressee 

C. Data of/Delivery 

JX Is deliveiy address different frtm Item 1? DYe  s 
ITYES, enter delivery addresS*4low: D No 

Senile T.Type 
HCertff. .Certified Mail 
D Registered 
D Insured Mail 

4. Restricted Delivery? (Extra Fee) D i f e  s 

D Express Mail 
D Return Receipt for Merchandise 
D C.O.D. 

(Transfer from service label) 70D7 m i D DD03 Obbl « n s i 

PS Form 3 8 1 1  , February 2004 Domestic Return Receipt 	 102S95-02-M-1540 



i«.j»;"5«2f$^;'_>\ »"»..?fi;?^F«-r('; 

S E N D E R : COMPLETE THIS SECTION COMPLETE THIS SECTION ON DELIVERY 

•	 Compjete items 1,2, and 3. Also complete A. Slgnafcm 
item 4 if Restricted Delivery Is desired, D Agent 

•	 Print your name and address on the reverse D Addressee 
so that we can return the card to you. • • • fdTf teeel i lS&l fa^ intsd Namef \ C. Date of Delivery 

•	 Attach this card to the back of the mailpiece, 
or on the front If space permits. 7-ri-or 

n y T . 
D. Is delivery address different from item 17 nates 1.	 Article Addressed to; 


If YES, enter delivery address below: D No 


Tracy Margeson 
15 L a f a v e t t e T e r r a r p 

3. SeryfceType North Hampton, NH 03862 ElCartffied Malt D Express Mall 
D Registered D Return Receipt for Merchandise 
D Insured Mail • C.O.D. 

4.	 Restricted DeBvery? (Extra Fee) • yfes 

2.	 Article Number 
(Transfer from service label) 7001 2S10 OOOfl 7bt7 T  m 

. . 1  - . " . J , I J ! — , ^ i . J , 

PS Form 3 8 1 1  , February 2004 Domestic Return Receipt 	 102S9&O2*M64p 

SENDER: COMPLETE THIS SECTION COMPLETE THIS SECTION ON DELIVERY 

A-Signature , _ _ 

item 4 if Restricted Delivery Is desired. ? D-Agont 
•	 Complete items 1,2, and 3. Also complete 

•	 Print your name and address on the reverse / Q^Addressee 
so that we can return the card to you. B. Received by (Printed Name) C£. Date of Delivery 

•	 Attach this card to the back of the mailpiece, 

or on the front if space permits. 


D. Is delivery address different from Item 17 DYes 
1. Article Addressed to: If YES, enter delivery address below: • No 

; Helen McKittrick
188 Lafayette Road 

North Hampton, NH 03862 3. SeprfceType 

IB Certified Man D Express Mail 
D Registered D Return Receipt for Merchandise 
D Insured Mail D C.O.D. 

4.	 Restricted Delivery? (Extra Fee) Q Yes 

2.	 Article Number 

(Transfer from service label) 7DD7 m i  a DDD3 Dtb1!  m i 


PS Form 3 8 1 1  . February 2004 Domestic Return Receipt 	 102596-02-M-1540 

S E N D E R : COMPLETE THIS SECTION COMPLETE THIS SECTION ON DELIVERY 

Complete items 1,2, and 3. Also complete 

item 4 if Restricted Delivery is desired. 

Print your name and address on the reverse 

so that we can return the card to you. 
 B. Received by (Printed Name). C. Date of Delivery 
Attach this card to the back of the mailpiece, 

or on the front if space permits. 


D. la deliveiy address different from item 17 DYe  s 
1. Article Addressed to: 

If YES, enter delivery address below: D No 

Joan Nordstrom 

67 North Road 

North Hampton, NH 03862 


Mail 
im Receipt fbr Merchandise 

try? (Extra Fee) D Vss 

2. Article Number 7DD7 m i  D DDD3 DbbT *lfi7t (Transfer from service label) 

PS Form 3 8 1 1  , February 2004 Domestic Return Receipt 	 102595-02-M-1540 < 



SENDER: COMPLETE THIS SECTION COMPLETE THIS SECTION ON DELIVERY 

Complete items 1, 2, and 3. Also complete A. Signature 

Item 4 if Restricted Delivery is desired. D Agent ' 

Print your name and address on the reverse D Addressee 

so that we can return the card to you. 
 B. Received by (Printed Name) Date of Delivery , __ ,Attach this card to the back of the mallpii 

or on the front If space permits. 


D. Is delivery address differentfrom item 17 D Yes 
i .	 Article Addressed to: if YES, enter delivery address below: D No 

Alexis Perroti 
9 Lafayette Terrace 

jsNorth Hampton, NH 03862 SywceT .Type 
EiCertifii D Express Mall I Certified Mail 
D Registered D Return Receipt for Merchandise 
•	 Insured Mail D C.O.D. 

4. Restricted DeBvery? (Extra Fee) DYes 

2.	 Article Number 

(Transfer from service label) 7001 2510 OOOfl 7t.b7 1177 


PS Form 3 8 1 1  . February 2004 Domestic Return Receipt 	 102S9SO2-M-1S40 I 

•	 Complete items 1,2, and 3. Also complete 

item 4 if Restricted Delivery is desired. 


•	 Print your name and address on the reverse 

so that we can return the card to you. 


•	 Attach this card to the back of the mailpiece, 

or on the front if space permits. 


D. (̂ delivery address different from item 1? . D Yes 
1. Article Addressed to: if YES, enter delivery address below. D No 

S&L Realty Trust 

PO Box 4276 


3. SeprfceType Portsmouth, NH 03802-4276 5J Certified Mall D Express Mail 
D {Registered D Return Receipt for Merchandise 
D Insured Mail D C.O.D. 

4. Restricted Delivery? (Extra ftsj DYes 

2. Article Number i  r 

(Transfer from service label) 7001 2510 OOOfl 7bt.fi Q1Q2 


PS Form 3 8 1 1  , February 2004 Domestic Return Receipt 	 1(E595-CZ-M-:1&10 

SENDER: COMPLETE THIS SECTION 

•	 Complete items 1,2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

•	 Print your name and address on the reverse 
so that wo can return the card to ypu.' 

•	 Attach this card to the back of the mailpiece, 
or on the front if space permits.' 

1. Article Addressed to: 

COMPLETE THIS SECTION ON DELIVERY 

D Agent 
D Addressee 

Elmer Sewell 
340 Breakfast Hill Road 
Greenland, NH 03840 	 3. Service Type 

D Certified Mall D Express Mall 
D Registered D Return Receipt for Merchandise 
D Insured Mall D C.O.D. 

4. Restricted Delivery? (Extra Fee) • Yes 

2. Article Number 7DD7 14^0 D0D3 DbbT jmB
(Transfer from service label) 

PS Form 3 8 1 1  , February 2004 Domestic Return Receipt' 	 1C2S95-O2-M-1540 

http://7bt.fi


• 'T^ r - ' i 'w ' ^ i ^ i . 

S E N D E R : COMPLETE THIS SECTION COMPLETE THIS SECTION ON DELIVERY 

Complete items 1,2, and 3. Also complete 
Item 4 if Restricted Delivery is desired. D Agent 
Print your name and address on the reverse D Addressee 
so that we can return the card to you. "5 


Attach this card to the back of the mailpiece, 

or on the front If space permits. 


D. Is delivery address different from Item'17 
1. Article Addressed to: 

If YES, enter daliMBry addresabelpvy: 

Elmer M. Sewall Rev.Tr.96 \
340 Breakfast Hill Road 

Greenland, NH 03840 
 viceTyf»e> 

C3Ce 
3. Sertfic 

rCertified Mail 
D Registered D Return Receipt for Merchandise 
D Insured Mail D C.O.D. 

4. Restricted Delivery? (Extra Fee) DYes 

2. Article Number 7DD7 14=10 0DD3 DtbT W  I 
(Transfer from service label) 

PS Form 3 8 1 1  , February 2004 Domestic Return Receipt 102595-O2-M-1540 

COMPLETE THIS SECTION ON DELIVERY S E N D E R : COMPLETE THIS SECTION 

A. Signature Complete items 1,2, and 3. Also complete 
D Agent 

Print your name and address on the reverse Addressee 
so that we can return the card to you. 
Attach this card to the back of the mailpiece, 
or on the front If space permits. 

item 4 if Restricted Delivery Is desired. 

1. Article Addressed to: 

Town of Greenland 
PO Box 100 
Greenland, NH 03840 3. SaGi 'toe Type 

H O Certified Mall D Express Mail 
D Registered D Return Receipt for Merchandise 
D Insured Mail D C.O.D. 

4. Restricted Delivery? (Extra Fee,) DYes 

2, Article Number 

(Transfer from service label) 7001 2510 OOOfl 7bbfl 012b 


PS Form 3 8 1 1  , February 2004 Domestic Return Receipt 1Q258S-Q2-M-1B40 

S E N D E R : COMPLETE THIS SECTION COMPLETE THIS SECTION ON DELIVERY 

A Sfgikture 


item 4 If Restricted Delivery Is desired. 

Print your name and address on the reverse 

so that we can return the card to you. 

Attach this card to the back of the mailpiece; 

or on the front if space permits. 
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TECHNICAL MEMORANDUM 


To: Gerardo Millan-Ramos 

From: Richard Sugatt 

Date: June 29, 2011 

Subject: Approach for evaluating sediment at Coakley Landfill during five year review periods 

Summary 

The approach for evaluating potential toxicity of sediments at Coakley Landfill Superfund Site in the 

future is summarized here and detailed below. Every five years the worst-case sediment location at 

Coakley Landfill Superfund Site (SED-05) will be sampled and analyzed for inorganics. The Benchmark 

quotient (BQ) will be calculated by dividing the measured concentration of each metal by its site-specific 

benchmark, derived herein. The average BQ for all of the detected inorganics will be calculated and 

compared to the empirically demonstrated average BQof 1 for the samples shown to be non-toxic by 

toxicity testing in 2007. Based on the average ratio of 4 between Threshold Effect Concentrations (TECs) 

and Probable Effect Concentrations (PECs) for metals from MacDonald et al (2000), additional toxicity 

testing will be required only if the average BQ exceeds 4 in future sediment samples. Otherwise, only 

analysis of inorganics in one sample from SED-05 would be conducted once during the next five year 

review period and evaluated by the describe BQ process. 

Detailed Description of Approach 

Sediment samples from several locations at Coakley Landfill have been analyzed on an annual basis 

since at least 2001. As part ofthe latest Five Year Review, it was determined that several inorganics in 

sediment exceeded generally accepted no-effect ecological benchmarks. The ecological benchmarks 

were the freshwater sediment benchmarks from EPA Region 3, which, for metals, are the same as the 

Threshold Effect Concentrations (TECs) from MacDonald et al (2000). Since exceedance of these 

benchmarks suggested that the site sediments might be toxic to aquatic organisms, it was decided to 

investigate prior to the subsequent five year review period whether there was any toxicity to aquatic 

organisms by sediment sampled at the site. 

Since sediments with benchmark exceedances are often not toxic when tested in laboratory toxicity 

tests, it was not justified to conduct expensive toxicity testing at all historic sediment locations that had 

benchmark exceedances. Instead, it was decided to analyze another round of samples from these 

locations for inorganics concentrations and to conduct one toxicity test on the location that had the 

highest frequency and magnitude of benchmark exceedances. SED-05 was selected for toxicity testing 

because it had the highest benchmark quotients for the most chemicals. In 2007, a sediment sample 

was collected from this location and tested for toxicity on the freshwater amphipod Hyallela azteca in a 

standard 10-day test. There were no ecologically significant effects on the test organisms. As a result, 

it was concluded that the concentrations of inorganics measured in the sediment sample comprised 

site-specific no-effect concentrations that could be used as site-specific benchmarks for this site. 



As shown in Table 1, the site-specific no-effect concentration was higher than the EPA Region 3 

ecological benchmark for most ofthe chemicals that have benchmarks. Since the EPA Region 3 

benchmarks represent non-toxic concentrations on a generic, non-site-specific basis, and the site-

specific no-effect concentrations represent non-toxic concentrations in the particular type of sediments 

at the site, it is reasonable to assume that the site-specific no-effect benchmark should be the higher of 

the site-specific no-effect concentration or the EPA Region 3 benchmark. 

The approach for evaluating potential toxicity of sediment collected in the future uses a benchmark 

quotient approach to evaluate the frequency and magnitude of benchmark exceedances using future 

data compared to site-specific no-effect benchmarks. This approach is exemplified in Table 1 in which 

the concentration of each inorganic in sample SED-05 taken in August 2009 is divided by its site-specific 

benchmark to derive a benchmark quotient. The benchmark quotient (BQ) approach is similar to the 

Hazard Quotient (HQ) approach in which the concentration at a site is divided by the no-effect 

concentration. 

As shown in Table 1, the August 2009 concentration of chromium, nickel, and cobalt exceeded the site-

specific benchmark concentration, with benchmark quotients of 1.1,1.1, and 1.1, respectively. The 

toxicity ofthe August, 2009 sample was not measured, so the next step in developing an approach for 

future sampling is to estimate how much higher the concentrations would have to be compared to the 

non-toxic samples in November 2007 in order to be toxic. Of course, this can be done with total 

certainty only by conducting toxicity tests; however, the following approach can be used to estimate 

how high the BQ must go before toxicity is likely. 

MacDonald et al (2000) derived TECs which are the concentrations, below which no toxicity is expected, 

but they also derived Probable Effect Concentrations (PECs) which are the concentrations, above which 

toxicity is likely, but not necessarily certain, to occur. For metals, the PEC was, on average, a factor of 

four higher than the TEC (Table 2). Therefore, it is reasonable to conclude that benchmark quotients 

would have to be about four times higher than no-effect benchmarks for toxicity to be likely. 

Since the site-specific no-effect benchmarks for the inorganics in the 2007 non-toxic SED-05 sample are 

the same as the maximum measured concentrations of the same inorganics in the non-toxic sample, the 

average BQ in that non-toxic sample must be equal to 1, by definition. Therefore, the average 

benchmark quotient in a future sample would have to, be 1 or less to be assured that the future sample 

is non-toxic. Conversely, the average BQ in a future sample would have to be no more than 4 to ensure 

that the future sample is unlikely to be toxic. Therefore, a future sample is likely to be non-toxic if the 

average BQ is less than or equal to 1, and likely to be toxic if the average BQ is equal to or greater than 

4. It will be uncertain whether or not the sample is likely to be toxic if the average BQ is between 1 and 

4. Therefore, the following criteria will be used to evaluate the potential for toxicity in future sediment 

samples: 

• If average BQ is < 1, conclude sample is likely to be non-toxic. 

• If average BQ is > 1 but <4, conclude that it is uncertain whether sample is likely to be toxic. 

• If average BQ is > 4, conclude sample is likely to be toxic. 



As an example of this type of approach, table 1 shows that the average BQ for the sediment sample 

taken from SED-05 in August 2009 is 0.7. Based on the above criteria, it is concluded that this sample is 

likely to be non-toxic. If the average BQ had been between 1 and 4, then no conclusion could be made 

whether or not the sample was likely to be toxic. If the average BQ had been 4 or greater, then it would 

be concluded that the sample is likely to be toxic; however, only a toxicity test would be able to confirm 

that the sample was actually toxic. Therefore, it is proposed that a toxicity test be conducted only if 

future sampling shows that the average BQ is 4 or greater. 

The concentrations of inorganics in the worst-case area of SED-05 are likely to increase only very slowly, 

if at all, based on the balance of leachate input via groundwater, overland erosive transport from the 

landfill surface and output via surface water export. Table 3 shows that there is no discernible trend in 

inorganics concentrations in SED-05 from 2001 to 2009. Therefore, it is reasonable to conclude that 

measuring inorganics and conducting the described BQ evaluation at an interval of five years will be 

sufficient to identify the development of conditions that might result in toxicity. 

Therefore, the recommended criteria are summarized below along with the action(s) to be taken for 

each criterion: 

•	 If average BQ is < 1, conclude sample is likely to be non-toxic. Once during the next five year 

review period, collect and analyze one sample from SED-05 for inorganics and repeat BQ 

evaluation. 

•	 If average BQ is > 1 but <4, conclude that it is uncertain whether sample is likely to be toxic. 

Once during the next five year review period, collect and analyze one sample from SED-05 and 

repeat the BQ evaluation. 

•	 If average BQ is > 4, conclude sample is likely to be toxic. Conduct 10-day amphipod toxicity test 

on a stored refrigerated aliquot of this sample or a freshly collected sample from SED-05 that is 

also analyzed for inorganics. 

•	 If the tested sample is non-toxic, conclude that the area is not toxic and once during the next 

five year review period collect and analyze one sample from SED-05 for inorganics and repeat 

the BQ evaluation. 

•	 If the tested sample is toxic, design appropriate remedial actions during the next five year 

review period. 

Reference 

MacDonald, D., C. Ingersoll, arid T. Berger. 2000. Development and evaluation of consensus-based 

sediment quality guidelines for freshwater ecosystems. Archives of Environmental Contamination and 

Toxicology. 39: 20-31. 



Table 1. Derivation of Site-Specific Benchmarks and Benchmark Quotients-Coakley Landfill Superfund Site 

Sediment Non-Toxic2 Site-specific SED-5/SED-3T4 

Benchmark1 Site Sediment Sediment3 
SED-05 SED-05 SED-05 SED-05 SED-05 SED-5/SED-3T 1107 SED-5/SED-3T-DUP SED-05 

Chemical Concentration Concentration Benchmark 26-Apr-01 27-Aug-03 26-Aug-04 29-Aug-05 30-Aug-06 15-Nov-07 lS-Nov-07 19-Aug-09 

(mg/kg) (mg/kg) (ms/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) BCT 

Aluminum NA NA 27000 18000 17000 6600 34000 17,000 

Arsenic 9.8 15 15 25 19 36 310 17 15 14 15 1.0 

Barium NA 150 88 130 270 150 110 

Cadmium 0.99 2 3 BDL BDL BDL BDL BDL 2.7 0.6 BDL 

Calcium NA 4300 4700 11000 8900 3600 1,700 

Chromium 43.4 43 43 70 46 56 13 69 39 43 49 1.1 

Copper 31.6 55 55 40 37 20 6 45 55 40 28 0.5 

Iron 20000 54000 54000 36000 31000 37000 210000 40000 54000 53000 29,000 0.5 

Lead 35.8 4000 4000 24 25 40 20 23 4000 860 18 0.0 

Magnesium NA 8400 6500 6000 3200 10000 7,700 

Mercury 0.18 1 1 BDL BDL BDL 0.5 BDL 0.9 0.5 BDL 

Nickel 22.7 34 34 53 38 38 9 53 32 34 38 1.1 

Potassium NA 25000 4400 2000 1300 8200 5,400 

Selenium 2 BDL BDL BDL BDL BDL <0.5 <0.5 BDL 

Silver 1 1 1 BDL BDL BDL BDL BDL 1.4 0.5 BDL 

Sodium NA 350 480 270 240 800 300 

Thallium NA BDL BDL BDL BDL BDL BDL 

Zinc 121 700 700 110 170 120 38 130 700 250 80 0.1 

Cobalt 50 10 10 14 12 13 6 14 9.7 10 11 1.1 

Beryllium NA BDL BDL BDL BDL BDL 1.0 

Manganese 460 600 600 680 840 1400 2500 500 600 570 300 0.5 

Antimony 2 2 2 BDL BDL BDL BDL BDL 1 0.8 BDL 

Vanadium NA 53 35 38 17 55 41 

Average BQ: 0.7 

j Highlighted numbers exceed the site-specific benchmark. 

BDL = Below Detection Limit 
1EPA Region III benchmarks for freshwater sediment 
http://www.epa.gov/reg3hwrrid/risk/eco/btag/sbv/fvvsed/screenbench.htm 

2 highest measured concentration in sediment sample that was not toxic to amphipods in 10-day sediment toxicity test, rounded to nearest significant figure 
3 The higher of the EPA Region III benchmark for freshwater sediment or the concentration in non-toxic site sediment sample 
4 Sediment sample was tested for toxicity to amphipods 
5 BQ = Benchmark Quotient, calculated as the concentration at the site divided by the site-specific benchmark. 

http://www.epa.gov/reg3hwrrid/risk/eco/btag/sbv/fvvsed/screenbench.htm


Table 2. Ratio of Sediment PEC to TEC for Metals 

Chemical 
(mg/kg) 

Aluminum 

Arsenic 
Barium 

Cadmium 

Calcium 

Chromium 

Copper 
Iron 

Lead 
Magnesium 

Mercury 

Nickel 
Potassium 

Selenium 

Silver 
Sodium 

Thallium 

Zinc 

Cobalt 
Beryllium 

Manganese 

Antimony 

Vanadium 

Average: 

Threshold 
Effect 

Concentration1 

(mg/kg) 

9.8 

0.99 

43.4 

31.9 

35.8 

0.18 
22.7 

121 

Probable 


Effect 


Concentration1 


(mg/kg) 


33 

4.98 

111 

149 

128 

1.06 

48.6 

459 

PEC/TEC 

3.4 

5.0 

2.6 
4.7 

3.6 

5.9 

2.1 

3.8 

3.9 

1 MacDonald, D., C. IngersoII, T. Berger. 2000. Development and Evaluation of Consensus-Based Sediment Quality Guidelines.for Freshwater Ecosystems. 

Archives of Environmental Contamination and Toxicology 39: 20-31. 



Table 3. Concentrations of Inorganics in Sediment Location SED-05 from 2001 to 2009, Coakley Landfill Superfund Site 

Concentration (mg/kg) 
Chemical 2001 2003 2004 2005 2006 2007 : 2009 

Aluminum 27000 18000 17000 6600 34000 17,000 

Arsenic 25 19 36 310 17 15 15 

Barium 150 88 130 270 150 110 

Cadmium 2.7 

Calcium 4300 4700 11000 8900 3600 1,700 

Chromium 70 46 56 13 69 43 49 
Copper 40 37 20 6 45 55 28 

Iron 36000 31000 37000 210000 40000 54000 29,000 

Lead 24 25 40 20 23 4000 18 

Magnesium 8400 6500 6000 3200 10000 7,700 
Mercury 0.5 0.9 

Nickel 53 38 38 9 53 34 38 

Potassium 25000 4400 2000 1300 8200 5,400 
Selenium • 

Silver 1.4 

Sodium 350 480 270 240 800 300 

Thallium 

Zinc 110 170 120 38 130 700 80 

Cobalt 14 12 13 6 14 . 10 11 

Beryllium .1.0 

Manganese , 680 840 1400 2500 500 600 300 

Antimony - 1 , 
Vanadium 53 35 38 17 55 41 
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MEMORANDUM 

To: Gerardo Millan-Ramos 

From: Richard Sugatt 

Date: July 19, 2011 

Subject: Evaluation of potential vapor intrusion at Coakley Landfill Superfund Site 

The maximum concentrations of volatile organic chemicals (VOCs) in groundwater at Coakley Landfill 
Superfund Site were compiled and compared with the vapor intrusion target groundwater concentration in 
Table 2c of the November 2002 "OSWER Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air 
Pathway from Groundwater and Soils (Subsurface Vapor Intrusion Guidance" (EPA, 2002). These target 
concentrations represent the concentration in groundwater associated with a cancer risk of 1 x 10"6 or a 
hazard quotient of 1 in indoor air with an attenuation factor of 0.001 from groundwater to indoor air. 
However, the target concentration for those VOCs with a Maximum Contaminant Level (MCL) was set to 
the MCL as a matter of policy, rather than risk. Benzene is the only cheniical that has a MCL and 
occurred in groundwater at the Site. 

In order to provide a cancer risk-based target concentration in groundwater for this chemical, EPA Region 
I calculated a risk-based target concentration in groundwater using the equations in the 2002 EPA draft 
guidance, as follows: 

1) Target Indoor Air (ug/m3) = - Target Cancer Risk xATc/(EF x ED x IUR) 

where: Target Cancer Risk = 1E-06 

ATc = averaging time, carcinogens (25,550 days) 

EF = exposure frequency for a resident (350 days/year) 

ED = exposure duration for a resident (30 years) 

IUR = inhalation unit risk (ug/m3) "1 

2) Target Soil Gas (ug/m3) = Target Indoor Air/a 

where: a = soil gas to indoor air attenuation factor (0.1 for target soil gas) 

3) Target Groundwater (ug/L) = Target Indoor Air x 10'3 m3/L/ (H x a) 

where: a = soil gas to indoor air attenuation factor (0.001 and partitioning across water 
table obeys Henry's Law 

H = Henry's Law Constant (dimensionless) 

Using these equations, the target groundwater concentration for benzene is 1.36 ug/L (for a cancer risk of 
1 E-06). The target concentrations in groundwater from EPA (2002) and EPA Region I are compared with 
the maximum concentration in groundwater in Table 1 below. 

As shown in the table, the only chemical which exceeded the risk-based target concentration was 
benzene, which occurred at a maximum concentration of 8 ug/l. This concentration is about 5.9 times 



higher than the target level, equating to a potential cancer risk of about 6E-06 (i.e. 8E-06/1.36E-06 = 
5.9E-06). The cancer risk of 6E-06 is within EPA's acceptable risk range of 1E-04 to 1 E-06 so the 
hypothetical vapor intrusion risk would be acceptable, if buildings occurred or potentially occurred above 
the location where the maximum benzene concentration was measured. Although the target 
concentration of 1.36 ug/L was exceeded, the groundwater plume is more than 100 feet horizontally from 
any structure. According to the 2002 EPA draft guidance, vapor intrusion is not of concern if a structure is 
100 feet or more distant, either horizontally or vertically, from contaminated groundwater. In addition, the 
existing plume is not expanding in the direction of any structures or non-wetland areas where structures 
could be built in the future. Therefore, it is concluded that there is no current or potential future vapor 
intrusion risk associated with the Site. 

Table 1. Comparison of Maximum Concentrations in Groundwater with Regulatory Criteria and Vapor Intrusion Target Levels 


Coakley Landfill Superfund Site-Prepared by EPA July, 2011 


Interim Revised Federal NH NH VI Target Level Maximum 
EPA 

Cleanup ICL MCL MCL AGQS (2002) EPA Region 1 Concentration 

Chemical Level (ug/L) (ug/L) (ug/L) 

Acetone 6,000 NA NA NA NA 220000 BDL 

Benzene 5 5 5 5 5 5 1.36 8 

Chlorobenzene 100 100 100 100 100 390 79 

Chloroethane NA NA NA • NA NA 28000 38 

Chloromethane (methyl chloride) 30 NA NA NA NA 6.7 BDL 

1,4 Dichlorobenzene 75 NA 75 NA NA 8200 19 

1,1 Dichloroethane 81 NA NA NA NA 2200 3 

trans-1,2-Dichloroethene 100 100 100 100 100 180 NR 

1,2-Dichloropropane 5 5 5 5 5 35 NR 

Diethyl Phthalate 2,800 2,800 NA NA NA NA NR 

Ethylbenzene 700 NA 700 NA NA 700 3.04 BDL 

Isopropylbenzene 800 NA NA NA NA NA 4 

p  Isopropyltoluene 260 NA NA NA NA NA BDL 

Naphthalene 20 NA NA NA NA 150 . BDL 

Phenol 280 280 NA NA 4,000 NA NR 

Diethyl Ether 1,400 NA NA NA NA NA 130 

Tetrachloroethene 3.5 3.5 5 5 5 5 0.55 NR 

Tetrahydrofuran NA 154 NA NA 154 NA 180 

Toluene 1,000 NA 1,000 NA NA 1500 BDL 

1,2,4 Trimethylbenzene 330 NA NA NA NA 24 2 

1,3,5 Trimethylbenzene 330 NA NA NA NA 25 BDL 

o-Xylene NA NA NA NA NA NA 1 

m&p - Xylene NA NA NA NA NA NA 12 

1,4-Dioxane NA NA NA ' NA 3 NV 310 

Methylethylketone (2-butanone) 200 200 NA NA 4,000 440000 BDL 

Methylisobutylketone (MIBK). 2,000 NA NA NA NA 14000 BDL 

Methyl-t-butyl Ether (MTBE) NA 13 NA 13 13 120000 5 

Tertiary-butyl Alcohol (TBA) NA NA NA NA NA NA 70 

ICL = Interim Cleanup Level 

BDL = Below Detection Limit 

NA = Not Available 

NR = Not Reported 
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Attachment 2 - Coakley Landfill Superfund Site, Operable Unit 1 Chemical-specific ARARs 

Requirement 

EPA Risk Reference 
Dose (RfDs) 

EPA Carcinogenicity 
Slope Factor 

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

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

Status 


To Be 

Considered 


To Be 

Considered 


To Be 

Considered 


To Be 

Considered 


Requirement Synopsis 

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

Slope factors are developed by EPA 
from Health Effects Assessments 
and present the most up-to-date 
information on cancer risk potency. 
Slope factors are developed by EPA 
from Health Effects Assessments by 
the Carcinogenic Assessment 
Group. 

Guidance for assessing cancer risk. 

Guidance of assessing cancer risks 
to children. 

Action to be Taken to Attain ARAR 
Hazards due to noncarcinogens with EPA RfDs are used to evaluate 
exposures to contaminated media. The source control remedy 
prevents exposure and migration of contaminants. Use restrictions 
on the landfill and other remedial components, as well as 
groundwater use restrictions will be maintained until risks identified 
under these standards are eliminated. 
Risks due to carcinogens as assessed with slope factors are used to 
evaluate exposures to contaminated media. The source control 
remedy prevents exposure and migration of contaminants. Use 
restrictions on the landfill and other remedial components, as well as 
groundwater use restrictions will be maintained until risks identified 
under these standards are eliminated. 

Risks due to carcinogens are assessed using these guidelines. The 
source control remedy prevents exposure and migration of 
contaminants. Use restrictions on the landfill and other remedial 
components, as well as groundwater use restrictions will be 
maintained until risks identified under these standards are eliminated. 

Risks to children due to carcinogens are assessed using these 
guidelines. The source control remedy prevents exposure and 
migration of contaminants. Use restrictions on the landfill and other 
remedial components, as well as groundwater use restrictions will be 
maintained until risks identified under these standards are eliminated. 

Chemical-specific ARARs 
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Requirement 

Health Advisories (EPA 
Office of Drinking 
Water) 

Soil Remediation 
Criteria, Env-Or 606.19 

New Hampshire 
Department of 
Environmental Services 
Risk Characterization 
and Management Policy 
(Section 7.4(5)) 

Status 


To Be 

Considered 


Applicable 


To be 

Considered 


Requirement Synopsis 

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 
state statutory or regulatory 
standards. The Health Advisory 
standard for manganese is 0.3 mg/l. 

Numeric soil remediation standards 
for organic and inorganic 
contaminants are established, with a 
provision for development of risk-
based site-specific soil remediation 
standards. 

Establishes GW-1 and GW-2 
guidelines for contaminants in 
groundwater. GW-1 values are equal 
to the NH AGQS values for ambient 
groundwater. GW-2 values are 
based on a subsurface vapor 
intrusion into buildings to calculate 
indoor air conservative risk 
assessments, and therefore apply to 
volatile contaminants only. 

Action to be Taken to Attain ARAR 
Health advisories will be used to evaluate the non-carcinogenic risk 
resulting from exposure to certain compounds (e.g., manganese). 
The source control remedy prevents exposure and migration of 
contaminants. Use restrictions on the landfill and other remedial 
components, as well as groundwater use restrictions will be 
maintained until risks identified under these standards are eliminated. 

Risks posed by contaminated soils and debris under the landfill cover 
will be controlled through operation and maintenance of the cap and 
institutional controls 

Risks due to groundwater contaminants are assessed using these 
guidelines. The source control remedy prevents exposure and 
migration of contaminants. Use restrictions on the landfill and other 
remedial components, as well as groundwater use restrictions will be 
maintained until risks identified under these standards are eliminated. 

Chemical-specific ARARs 
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Location-specific ARARs 


Authority 
Federal 
Requirements 

Requirements 
Fish and Wildlife 
Coordination Act (16 
U.S.C-. §661 etseq.): 
Fish and Wildlife 
Protection (40 C.F.R. 
§6.302(g)) 

Protection of Wetlands 
(40 C.F.R. § 6.302(a); 
Appendix A) 

Clean Water Act, 
Section 404 (33 U.S.C. 
§1344); Section 
404(b)(1) Guidelines 
for Specification of 
Disposal Sites for 
Dredged or Fill Material 
(40 C.F.R. Part 230, 
231 and 33 C.F.R. 
Parts 320-323) 

Status 
Applicable 

Applicable 

Applicable 

Requirement Synopsis 
Any modification of a body of 
water or wetland requires 
consultation with the U.S. Fish 
and Wildlife Service and the 
appropriate state wildlife 
agency to develop measures 
to prevent, mitigate, or 
compensate for losses of fish 
and wildlife. 
This regulation codifies 
standards established under 
Executive Order 11990. Under 
this requirement, no activity 
that adversely affects a federal 
jurisdictional wetland shall be 
permitted if a practicable 
alternative with lesser effects 
is available. Action to avoid, 
whenever possible, the long-
and short-term impacts on 
wetlands and to preserve and 
enhance wetlands. 

Under this requirement, no 
activity that adversely affects a 
federal jurisdictional wetland 
shall be permitted if a 
practicable alternative with 
lesser effects is available. 
Controls discharges of 
dredged or fill material to 
protect aquatic ecosystems. 

Action to be Taken to Attain ARAR 
Wetlands are in close proximity to OU 1 where 
the landfill cap has been constructed. 
Operation and maintenance of the remedy 
may have some limited impacts to fish and 
wildlife resource areas. Planning and decision 
making will incorporate fish and wildlife 
protection considerations in consultation with 
the resource agencies. 

Wetlands are in close proximity to OU 1 where 
the landfill cap has been constructed. 
Operation and maintenance of the remedy, 
along with monitoring activities may have 
some limited impacts to Federal jurisdictional 
wetlands. Wetlands disturbed by well 
installation, landfill cap operation and 
maintenance, monitoring, or other remedial 
activities will be mitigated in accordance with 
requirements. 

Operation and maintenance, along with 
monitoring activities that require activity in 
wetlands will be implemented to meet these 
requirements. EPA has determined that this 
alternative is the least damaging practicable 
alternative to protect wetland resources both 
on-site and off-site. At the time of the issuance 
of the ROD there was no public oposition to 
thjs finding. 

Location-specific ARARs 
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Location-specific ARARs 


Authority 
State 
Requirements 

Requirements 
Criteria and Conditions 
for Fill and Dredge In 
Wetlands: RSA Ch. 
482-A and NH Admin. 
Code Env-Wt Parts 300 
400, 600, and 700 

Terrain alteration 
adjacent to surface 
waters; Env-Ws415 
andRSA485-A:17 

Status 
Applicable 

Relevant and 
Appropriate 

Requirement Synopsis 
These standards regulate 
filling and other activities in or 
adjacent to wetlands, and 
establish criteria for the 
protection of wetlands from 
adverse impacts on fish, 
wildlife, commerce, and public 
recreation. 

The purpose of these rules is 
to protect surface water quality 
from degradation resulting 
from any activity which 
significantly alters terrain or 
occurs in or on the border of 
the surface waters of the 
state. The permanent 
methods for protecting water 
quality decribed include: 
vegetated filter strips, grassed 
swales, detention ponds, wet 
ponds, constructed wetlands, 
infiltration trenches, infiltration 
basins and water quality inlets. 

Action to be Taken to Attain ARAR 
Wetlands are in close proximity to OU 1 where 
the landfill cap has been constructed. 
Operation and maintenance of the remedy, 
along with monitoring activities may have 
some limited impacts to State jurisdictional 
wetlands. Wetlands disturbed by well 
installation, landfill cap operation and 
maintenance, monitoring, or other remedial 
activities will be mitigated in accordance with 
requirements. 
Activities performed in association with the 
implementation of the remedy, including 
operation and maintenance of the landfill cap, 
along with monitoring, will be compliant with 
these standards and will result in the least 
adverse impact to surface waters/wetlands. 
Engineering controls (e.g. siltation controls, 
erosion controls) will be implemented during 
remedial activities to minimize harm to surface 
waters/wetjands. Excavated material, 
including well drillings, will be stockpiled and 
dewatered outside of wetland areas prior to off 
Site disposal. Wetlands would be restored 
(using suitable soil and vegetation) where 
altered temporarily by the remedy. 

Location-specific ARARs 
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Authority 
Federal 
Requirements 

Requirement 
Resource Conservation 
and Recovery Act 
(RCRA), 42 U.S.C. §§ 
6901 etseq., Standards 
for identification and 
listing of hazardous 
waste, 40 C.F.R. Part 
261 

RCRA, Standards 
applicable to generators 
of hazardous wastes, 40 
C.F.R. Part 262 

RCRA, Standards for 
owners and operators of 
hazardous waste 
treatment, storage, and 
disposal facilities, 40 
C.F.R. Part 264 
Clean Water Act 
(CWA), Section 402, 33 
U.S.C §1342; 40 
C.F.R.. 122-124,131. 
136-Discharge of 
Pollutants 

Status 
Applicable 

Applicable 

Applicable 

Applicable 

Requirement Synopsis 
New Hampshire has been delegated the 
authority to administer these RCRA standards 
through its state hazardous waste management 
regulations (Env-Wm 400). These provisions 
have been adopted by the State. 

New Hampshire has been delegated the 
authority to administer these RCRA standards 
through its state hazardous waste management 
regulations (Env-Wm 500). These provisions 
have been adopted by the State. 

New Hampshire has been delegated the 
authority to administer these RCRA standards 
through its state hazardous waste management 
regulations (Env-Wm 700). 

These standards address water discharges 
which may be directed to surface water. 

Action to be Taken to Attain ARAR 
Any wastes generated by remedial activity will 
be analyzed by appropriate test methods. If 
found to be hazardous wastes, then they will 
be managed in accordance with the 
substantive requirements of the State 
hazardous waste regulations. Wastes that 
may be generated include: investigation 
derived waste from monitoring activities and 
contaminated media produced during the 
operation and maintenance of the landfill cap 
and other components of the remedy. 

If remedial activity generates hazardous 
wastes, then they will be managed in 
accordance with the substantive requirements 
of the State hazardous waste regulations. 

The Site's landfill meets regulatory standards 
to be a hazardous waste facility. Therefore, it 
will be operated and maintained in compliance 
with the substantive requirements of the State 
hazardous waste regulations. 

If a discharge from the remedial action is 
directed to surface water the discharge will be 
treated, if necessary, so that these standards 
will be achieved. Monitoring will be performed 
to determine whether operation and 
maintenance of the remedy could potentially 
affect nearby surface water bodies, in 
accordance with Env-Or-607 (see below). 

Action-specific ARARs 
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Authority Requirement 
CWA, Ambient Water 
Quality Criteria 
(AWQC), 40 C.F.R. 
122.44 

Safe Drinking Water Act 
(42 U.S.C §300f ef 
seq.); National primary 
drinking water 
regulations (40 C.F.R. 
141, Subparts and G) 

Safe Drinking Water Act 
(42 U.S.C. §300f et 
seq.); National primary 
drinking water 
regulations (40 C.F.R.. 
141, Subpart F) 

Status 

Relevant and 

Appropriate 


Relevant and 

Appropriate 


Relevant and 

Appropriate 

for non-zero 

MCLGs only; 


MCLGs set as 

zero are To 


Be 

Considered. 


Requirement Synopsis 
These regulations establish water quality 
standards fbr protection of human health and 
aquatic life. 

Establishes maximum contaminant levels 
(MCLs) for common organic and inorganic 
contaminants applicable to public drinking 
water supplies. Used as relevant and 
appropriate monitoring standards for aquifers 
and surface water bodies that are potential 
drinking water sources. 

Establishes maximum contaminant level goals 
(MCLGs) for public water supplies. MCLGs are 
health goals for drinking water sources. These 
unenforceable health goals are available for a 
number of organic and inorganic compounds. 

Action to be Taken to Attain ARAR 
Used to establish monitoring standards for 
surface waters and sediments. Surface water 
and sediment will be monitored annually to 
determine whether this alternative is effective 
in protecting areas outside of OU 1 from the 
migration of contaminants from the landfill. 

Used to establish monitoring standards for 
groundwater. The source control (landfill cap) 
remedy will be operated and maintained to 
prevent migration of contaminants outside of 
the compliance boundary established as OU 
1. Long-term monitoring of contaminants, 
based on these standards, will be performed 
to evaluate whether the source control remedy 
is effective in preventing the migration of 
contaminants. 

Used to establish monitoring standards for 
groundwater. The source control (landfill cap) 
remedy will be operated and maintained to 
prevent migration of contaminants outside of 
the compliance boundary established as OU 
1. Long-term monitoring, utilizing these 
standards, will be performed to evaluate 
whether the source control remedy is effective 
in preventing the migration of contaminants. 
Non-zero MCLGs are relevant and 
appropriate. MCLGs set at zero are to be 
considered. 

Action-specific ARARs 
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Authority 
State 
Requirements 

Requirement 
Contaminated Site 
Management, NH 
Admin. Code Env-Or 
600: Part 607, 
Groundwater 
Management Permits; 
Part 608, Activity and 
Use Restrictions; Part 
610, Monitoring; Part 
611, Contaminated 
Soils 

Identification and Listing 
of Hazardous Wastes, 
N.H.. Admin. Code Env-
Wm 400, Toxicity 
Characteristic 

Status 
Applicable 

Applicable 

Requirement Synopsis 
Env-Or Part 607 provides for establishment of 
Groundwater Management Zones (GMZ) to 
control use of groundwater that exceeds 
AGQS, requires monitoring of the groundwater 
quality within the GMZ, requires implementation 
of measures to restore the groundwater quality, 
and requires an evaluation of the effectiveness 
of the measures. Part 608 establishes 
standards for setting institutional controls to 
protect human health and components of the 
remedy. Part 610 establishes standards for 
monitoring groundwater, including 
requirements and criteria for constructing, 
developing, and decommissioning monitoring 
wells. Part 611 establishes standards for 
managing contaminated soils. 

These standards list particular hazardous 
wastes and identify the maximum concentration 
of contaminants for which the waste would be a 
RCRA characteristic waste. The analytical test 
set out in Appendix II of 40 C.F.R.. Part 261 is 
referred to as the Toxicity Characteristic 
Leaching Procedure (TCLP). The federal 
requirements 40 C.F.R. Part 261 are 
incorporated by reference. 

Action to be Taken to Attain ARAR 
A GMZ will be established for OU 1 to protect 
against use of contaminated groundwater. 
Note that even if compliance with these 
standards is acheived, groundwater use 
restrictions may still be required for the 
remedy if there are more stringent federal 
compliance standards that still have not been 
achieved. Activity and use restrictions will be 
established to prevent human exposure to 
contaminated groundwater and protect 
components of the remedy. Groundwater 
monitoring will be required until State ground 
water standards are acheived throughout the 
GMZ (monitoring will be continued if additional 
Federal groundwater standards still need to be 
achieved). Groundwater monitoring wells will 
be installed, operated, and decommissioned 
under these standards. Contaminated soils 
generated from installation of wells, operation 
and maintenance of the landfill cap, and any 
other remedial activity will be managed in 
compliance with these standards. 

Any wastes generated by remedial activity will 
be analyzed to determine whether they are 
listed or characteristic hazardous waste under 
these standards. Materials that are listed 
waste or exceed TCLP hazardous waste 
thresholds will be disposed off-site in a RCRA 
Subtitle C facility. Non-hazardous materials 
will be disposed appropriately. 

Action-specific ARARs 
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Authority Requirement Status Requirement Synopsis 
Requirements for Applicable Requires determination as to whether waste 
Hazardous Waste materials are hazardous and, if so, 
Generators, N.H. requirements for managing such materials on 
Admin. Code Env-Wm site prior to shipment off site. The federal 
500 [formerly He-P Ch. requirements 40 C.F.R. Part 262 are 
1905.06]: including Part incorporated by reference. 
507 Storage 
Requirements; Part 513 
Emergency/Remedial 
Actions 

Requirements for Applicable This regulation establishes requirements for 
Owners and Operators owners or operators of hazardous waste sites. 
of Hazardous Waste Part 708 incorporates by reference the federal 
Facilities/Hazardous requirements under 40 C.F.R. Part 264, 
Waste Transfer including but not limited to Subpart G 
Facilities, N.H.. Admin. (closure/post closure), Subpart 1 (containers), 
Code Env-Wm 700 Subpart J (tanks) 
[formerly He-P Ch. 
1905.08]: including § 
702.10 Groundwater 
Monitoring; § 702.11, 
Other Monitoring; Part 
706, 
Emergency/Remedial 
Actions; Part 708, 
Facility Standards 

Action to be Taken to Attain ARAR 
If remedial activity generates hazardous 
wastes, then they will be managed in 
accordance with the substantive requirements 
of these regulations. 

The landfill meets regulatory standards to be a 
hazardous waste facility. Therefore, it will be 
operated and maintained in compliance with 
these standards. 

Action-specific ARARs 
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Authority Requirement Status Requirement Synopsis 
Rules Governing the Applicable These provisions establish standards for the 
Control of Air Pollution, release of air emissions, including VOCs and 
RSACh. 125-C, Air hazardous air pollutants. Applicable standards 
Pollution Control; NH include the most stringent of the following 
Admin. Code Env-A 100 requirements: (1) New Source Performance 
4300 Standards, (40 C.F.R. Part 60); (2) National 

Emissions Standards for Hazardous Air 
Pollutants (40 C.F.R. Part 61); and (3) New 
Hampshire State Implementation Plan limits. 
SeeRSA125-C:6. 

Drinking Water Quality Relevant and State MCLs and MCLGs establish maximum 
Standards: NH Admin. Appropriate contaminant levels permitted in public water 
Code Env-Ws 314 for MCLs and supplies and are the basis of State Ambient 
MCLs and MCLGs for non-zero Groundwater Quality Standards (AGQS) that 
Inorganics; NH Admin. MCLGs only; are applicable to site ground water. The 
Code Env-Ws 315 MCLGs set as regulations are generally equivalent to the 
MCLs and MCLGs for zero are To Federal Safe Drinking Water Act (SDWA). 
Regulated Organics Be 

Considered. 

New Hampshire Relevant and Establishes maximum concentration levels for 
Ambient Groundwater Appropriate regulated contaminants in groundwater which 
Quality Standards (NH result from human operations or activities. NH 
AGQS) (Env-Or AGQS are equivalent to MCLs for 
603.03, Table 600-1). contaminants that have MCLs. NH AGQS 

have been established for site groundwater 
contaminants for which no MCLs are 
established, and are derived to be protective 
for drinking water uses. The NH AGQS will be 
used for site contaminants where MCLs are not 
currently established. 

Action to be Taken to Attain ARAR 
If operation and maintenance actions, along 
with monitoring, causes a release of 
contaminants from groundwater to the 
unsaturated zone, emissions controls will be 
included in the remedial design to control 
emissions. 

Used to establish monitoring standards for 
groundwater. The source control (landfill cap) 
remedy will be operated and maintained to 
prevent migration of contaminants outside of 
the compliance boundary established as OU 
1. Long-term monitoring of contaminants, 
based on these standards, will be performed 
to evaluate whether the source control remedy 
is effective in preventing the migration of 
contaminants. 

Used to establish monitoring standards for,.
groundwater. The source control (landfill cap) 
remedy will be operated and maintained to 
prevent migration of contaminants outside of 
the compliance boundary established as OU 
1. Long-term monitoring of contaminants, 
based on these standards, will be performed 
to evaluate whether the source control remedy 
is effective in preventing the migration of 
contaminants. 

Action-specific ARARs 
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Authority 

-


Requirement 
Groundwater Protection 
Standards: NH Admin. 
Code Env-Or 603.01 (a) 
and (b) 

Nondegradation of 
Groundwater to Protect 
Surface Water: NH 
Admin. Code Env-Or 
603.01 (c) 

Ambient Air Quality 
Standards, NH Admin. 
Code Env-A 300 

Fugitive Dust, N.H.. 
Admin. Code Env-A 
Part 1002 

Status 
Applicable 

Applicable 

Applicable 

Applicable 

Requirement Synopsis 
Wm-Or 603.01 (a) and (b) provide that 
groundwater shall be suitable for use as 
drinking water without treatment and shall not 
contain any regulated contaminant in 
concentrations greater than ambient 
groundwater quality standards established in 
Env-Or 603.03. 

Wm-Or 603.01 (c) provides that, unless 
naturally occurring, groundwater shall not 
contain any contaminants at concentrations 
such that groundwater to surface water results 
in a violation of surface water standards in any 
surface water body within or adjacent to the 
site. Env-Or 603.01 (c) therefore incorporates 
surface water standards set forth at Env-Ws 
1700. 

These regulations set primary and secondary 
ambient air quality standards (equivalent to 
federal standards). The standards do not allow 
significant deterioration of existing air quality in 
any portion of the state for: particulate matter, 
sulfur dioxide, carbon monoxide, nitrogen 
dioxide, ozone hydrocarbons and lead. 

Requires precautions to prevent, abate and 
control fugitive dust during specified activities, 
including excavation, maintenance, and 
construction. 

Action to be Taken to Attain ARAR 
Used to establish monitoring standards for 
groundwater. The source control (landfill cap) 
remedy will be operated and maintained to 
prevent migration of contaminants outside of 
the compliance boundary established as OU 
1. Long-term monitoring of contaminants, 
based on these standards, will be performed 
to evaluate whether the source control remedy 
is effective in preventing the migration of 
contaminants. 

Used to establish monitoring standards for 
groundwater. The source control (landfill cap) 
remedy will be operated and maintained to 
prevent migration of contaminants outside of 
the compliance boundary established as OU 
1. Long-term monitoring of contaminants, 
based on these standards, will be performed 
to evaluate whether the source control remedy 
is effective in preventing the migration of 
contaminants. 

If there are remedial processes that result in 
releases of contaminants into the air, air 
quality standards will be complied with during 
remedial activities. 

Precautions to control fugitive dust emissions 
will be required during site remediation 
activities that could generate dust, such as 
maintenance of the landfill cap and monitoring 
well installation. 

Action-specific ARARs 
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Authority Requirement Status Requirement Synopsis 
Regulated Toxic Air Applicable This regulation identifies toxic air pollutants to 
Pollutants, NH Admin. be regulated. These pollutants are also listed 
Code Env-A Part 1400 by EPA in 40 CFR 261. High, moderate and 

low Toxicity Classifications are established. Air 
toxics in these classifications are regulated 
when they occur in concentrations that cause 
adverse health effects including increased 
cancer risk. 

Surface Water Quality Applicable These rules establish water quality standards 
Regulations, NH Admin. for the state's surface waters. Water quality 
Code Env-Ws 1700 criteria for toxic substances are established. 

[See Part Env-Ws 1703 Water Quality 
Standards and Env-Ws 1704 Alternative Site 
Specific Criteria]. These rules are applicable 
to point or non-point discharge(s) of pollutants 
to surface waters. 

Interim Criteria for Applicable These regulations establish substantive 
Groundwater requirements for discharges to groundwater, 
Discharges: NH Admin. including prohibited discharges (Env-Ws 
Code Env-Ws 1500 1503,04), compliance criteria (Env-Ws 

1504.03), and water quality sampling (Env-Ws 
1507.01). 

Management of Applicable Establishes requirements for managing 
Contaminated Soil, NH contaminated soils, including requirements for 
Admin. Code Env-Or sampling and analysis of soil destined for off
611 site treatment or disposal, storage 

requirements for stockpiled soil, and disposal 
requirements. 

Action to be Taken to Attain ARAR 
If there are remedial processes that result in 
releases of contaminants into the air, air 
quality standards will be complied with during 
remedial activities. 

Standards will be used for monitoring to 
measure the performance and effectiveness 
of the remedial action in preventing 
contaminated groundwater from degrading 
nearby surface waters. 

If the operation and maintenance of the landfill 
cover or the monitoring system requires 
discharge to groundwater, these standards wil 
be complied with. 

Any remedial activities on the site that 
generates and stockpiles contaminated soil 
requiring on-site management or off-site 
disposal will comply with these requirements. 
Minimal soil generation is anticipated from the 
installation of monitoring wells and the 
operation and maintenance of the landfill cap. 

Action-specific ARARs 
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Authority Requirement Status Requirement Synopsis Action to be Taken to Attain ARAR 
Standards for Applicable This provision requires that wells be Wells used for the remedy will be created, 
Construction, constructed, maintained, relocated, and/or operated, and closed in compliance with these 
Maintenance and abandoned according to these regulations. standards. 
Abandonment of Wells, 
NH Admin. Code Env-
We 600 

Action-specific ARARs 
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Chemical-specific ARARs 

Authority 
Federal 
Requirements 

Federal 
Criteria, 
Advisories, 
and Guidance 

Requirement 
Safe Drinking Water Act 
(42 U.S.C. §300f et 
seq.); National primary 
drinking water 
regulations (40 C.F.R. 
141, Subparts and G) 

Safe Drinking Water Act 
(42 U.S.C §300f et 
seq.); National primary 
drinking water 
regulations (40 C.F.R. 
141, Subpart F) 

EPA Risk Reference 
Dose (RfDs) 

Status 

Relevant and 

Appropriate 


Relevant and 

Appropriate for 


non-zero 

MCLGs only; 


MCLGs set as 

zero are To Be 


Considered 


To Be 

Considered 


Requirement Synopsis 
Establishes maximum contaminant 
levels (MCLs) for common organic 
and inorganic contaminants 
applicable fo public drinking wafer 
supplies. Used as relevant and 
appropriate cleanup standards for 
aquifers and surface water bodies 
that are potential drinking water 
sources. 
Establishes maximum contaminant 
level goals (MCLGs) for public water 
supplies. MCLGs are health goals 
for drinking water sources. These 
unenforceable health goals are 
available for a number of organic 
and inorganic compounds. 

RfDs are considered to be the levels 
unlikely to cause significant adverse 
health effects associated with a 
threshold mechanism of action iri 
human exposure for a lifetime. 

Action to be Taken to Attain ARAR 
Used to establish cleanup standards for 
groundwater. Long-term monitoring of 
contaminants, based on these standards, will 
be performed to evaluate whether the natural 
attenuation remedy is effective in preventing 
the migration of contaminants and achieving 
drinking water standards. 

Used to establish cleanup standards for 
groundwater. Long-term monitoring of 
contaminants, based on these standards, will 
be performed to evaluate whether the natural 
attenuation remedy is effective in preventing 
the migration of contaminants and achieving 
drinking water standards. Non-zero MCLGs.. 
are relevant and appropriate. MCLGs set at 
zero are to be considered. 

Hazards due to noncarcinogens with EPA 
RfDs are used to evaluate exposures to 
contaminated media. The remedy prevents 
exposure to contaminants though institutional 
controls and monitoring of the natural 
attenuation process. Groundwater use 
restrictions will be maintained until risks 
identified under these standards are 
eliminated. 

Chemical-specific ARARs 
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Chemical-specific ARARs 


Authority Requirement Status Requirement Synopsis 
EPA Carcinogenicity To Be Slope factors are developed by EPA 
Slope Factor Considered from Health Effects Assessments 

and present the most up-to-date 
information on cancer risk potency. 
Slope factors are developed by EPA 
from Health Effects Assessments by 
the Carcinogenic Assessment 
Group. 

Guidelines for To Be Guidance for assessing cancer risk. 
Carcinogen Risk Considered 
Assessment 
EPA/630/P-03/001F 
(March 2005) 

Supplemental Guidance To Be Guidance of assessing cancer risks 
for Assessing Considered to children. 
Susceptibility from Early-
Life Exposure to 
Carcinogens 
EPA/630/R-03/003F 
(March 2005) 

Action to be Taken to Attain ARAR 
Risks due to carcinogens as assessed with 
slope factors are used to evaluate exposures 
to contaminated media. The remedy prevents 
exposure to contaminants though institutional 
controls and monitoring of the natural 
attenuation process. Use restrictions will be 
maintained until risks identified under these 
standards are eliminated. 

Risks due to carcinogens are assessed using 
these guidelines. The remedy prevents 
exposure to contaminants though institutional 
controls and monitoring of the natural 
attenuation process. Use restrictions will be 
maintained until risks identified under these 
standards are eliminated. 
Risks to children due to carcinogens are 
assessed using these guidelines. The remedy 
prevents exposure tb contaminants though 
institutional controls and monitoring of the 
natural attenuation process. Use restrictions 
will be maintained until risks identified under 
these standards are eliminated. 

Chemical-specific ARARs 



Attachment 2 - Coakley Landfill Superfund Site, 
Operable Unit 2 


Chem leal-specific ARARs 


Authority 

-

State 
Requirements 

Requirement 
Health Advisories (EPA 
Office of Drinking 
Water) 

Drinking Water Quality 
Standards: NH Admin. 
Code Env-Ws 314 
MCLs and MCLGs for 
Inorganics; NH Admin. 
Code Env-Ws 315 
MCLs and MCLGs for 
Regulated Organics 

Status 

To Be 


Considered 


Relevant and 

Appropriate for 

MCLs and non 

zero MCLGs 

only; MCLGs 


set as zero are 

To Be 


Considered 


Requirement Synopsis 
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 
state statutory or regulatory 
standards. The Health Advisory 
standard for manganese is 0.3 mg/l. 

State MCLs and MCLGs establish 
maximum contaminant levels 
permitted in public water supplies 
and are the basis of State Ambient 
Groundwater Quality Standards 
(AGQS) that are applicable to site 
groundwater. The regulations are 
generally equivalent to the Federal 
Safe Drinking Water Act (SDWA). 

Action to be Taken to Attain ARAR 
Health advisories will be used to evaluate the 
non-carcinogenic risk resulting from exposure 
to certain compounds (e.g., manganese). The 
remedy prevents exposure to contaminants 
though institutional controls and monitoring of 
the natural attenuation process. Use 
restrictions will be maintained until risks 
identified under these standards are 
eliminated. 

Used to establish cleanup standards for 
groundwater. Long-term monitoring of 
contaminants, based on these standards, will 
be performed to evaluate whether the natural 
attenuation remedy is effective in preventing 
the migration of contaminants and achieving 
drinking water standards. 

>Sf_rSrvE. 
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Chemical-specific ARARs 



Attachment 2 - Coakley Landfill Superfund Site, 
Operable Unit 2 


Chemical-specific ARARs 


Authority Requirement Status Requirement Synopsis Action to be Taken to Attain ARAR 
New Hampshire 
Ambient Groundwater 
Quality Standards (NH 
AGQS) (Env-Or 603.03, 
Table 600-1) 

Groundwater Protection 
Standards: NH Admin. 
Code Env-Or 603.01 (a) 
and(b) 

Relevant and 

Appropriate 


Applicable 


Establishes maximum concentration 
levels for regulated contaminants in 
groundwater which result from 
human operations or activities. NH 
AGQS are equivalent to MCLs for 
contaminants that have MCLs. NH 
AGQS have been established for site 
groundwater contaminants for which 
no MCLs are established, and are 
derived to be protective for drinking 
water uses. The NH AGQS will be 
used for site contaminants where 
MCLs are not currently established. 

Wm-Or 603.01(a) and (b) provide 
that groundwater shall be suitable for 
use as drinking water without 
treatment and shall not contain any 
regulated contaminant in 
concentrations greater than ambient 
groundwater quality standards 
established in Env-Or 603.03. 

Used to establish cleanup standards for 
groundwater. Long-term monitoring of 
contaminants, based on these standards, will 
be performed to evaluate whether the natural 
attenuation remedy is effective in preventing 
the migration of contaminants and achieving 
drinking water standards. 

Used to establish cleanup standards for 
groundwater. Long-term monitoring of 
contaminants, based on these standards, will 
be performed to evaluate whether the natural 
attenuation remedy is effective in preventing 
the migration of contaminants and achieving 
drinking water standards. 

Chemical-specific ARARs 



Attachment 2 - Coakley Landfill Superfund Site, 
Operable Unit 2 


Chemical-specific ARARs 


Authority 

State Criteria, 
Advisories, 
and Guidance 

Requirement 
Nondegradation of 
Groundwater to Protect 
Surface Water: NH 
Admin. Code Env-Or 
603.01(c) 

New Hampshire 
Department of 
Environmental Services 
Risk Characterization 
and Management Policy 
(Section 7.4(5)) 

Status 

Applicable 


To be 

Considered 


Requirement Synopsis 
Wm-Or 603.01 (c) provides that, 
unless naturally occurring, 
groundwater shall not contain any 
contaminants at concentrations such 
that groundwater to surface water 
results in a violation of surface water 
standards in any surface water body 
within or adjacent to the site. Env-Or 
603.01 (c) therefore incorporates 
surface water standards set forth at 
Env-Ws 1700. 

Establishes GW-1 and GW-2 
guidelines for contaminants in 
groundwater. GW-1 values are 
equal to the NH AGQS values for 
ambient groundwater. GW-2 values 
are based on a subsurface vapor 
intrusion into buildings to calculate 
indoor air conservative risk 
assessments, and therefore apply to 
volatile contaminants only. 

Action to be Taken to Attain ARAR 
Used to establish cleanup standards for 
groundwater. Long-term monitoring of 
contaminants, based on these standards, will 
be performed to evaluate whether the natural 
attenuation remedy is effective in preventing 
the migration of contaminants and achieving 
drinking water standards. 

Risks due to groundwater contaminants are 
assessed using these guidelines. The remedy 
prevents exposure to contaminants though 
institutional controls and monitoring of the 
natural attenuation process. Use restrictions 
will be maintained until risks identified under 
these standards are eliminated. 

Chemicalrspecific ARARs 
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Operable Unit 2 


Location-specific ARARs 


Authority 
Federal 
Requirements 

. 

Requirements 
Fish and Wildlife 
Coordination Act (16 
U.S.C. §661 etseq.); 
Fish and Wildlife 
Protection (40 C.F.R. 
§6.302(g)) 

Floodplain 
Management (40 
C.F.R. 6.302(b); 
Appendix A) 

Status 
Applicable 

Applicable 

Requirement Synopsis 
Any modification of a body of 
water or wetland requires 
consultation with the U.S. Fish 
and Wildlife Service and the 
appropriate state wildlife 
agency to develop measures 
to prevent, mitigate, or 
compensate for losses of fish 
and wildlife. 

This regulation codifies 
standards established under 
Executive Order 11988. Action 
to avoid, whenever possible, 
the long- and short-term 
impacts associated with the 
occupancy and modifications 
of floodplains development, 
wherever there is a practical 
alternative. Promotes the 
preservation and restoration of 
floodplains so that their natural 
and beneficial value can be 
realized. 

Action to be Taken to Attain ARAR 
Wetlands are present in OU 2 adjacent to 
monitoring wells. Operation and maintenance 
of the remedy may have some limited impacts 
to fish and wildlife resource areas. Planning 
and decision-making will incorporate fish and 
wildlife protection considerations in 
consultation with the resource agencies. 

Portions of the area of OU 2 are within the 100 
year floodplain. Remedial actions that involve 
construction in the floodplain areas, other than 
the potential installation of additional 
monitoring wells, are not anticipated. If such 
actions are later found to be necessary, the 
remedial design will include all practicable . 
means to minimize harm to and preserve 
beneficial values of the floodplains. 
Floodplains disturbed by remedial actions will 
be restored to their original conditions and 
utility. 

Location-specific ARARs 



Attachment 2 - Coakley Landfill Superfund Site, 
Operable Unit 2 


Location-specific ARARs 


Authority Requirements Status Requirement Synopsis Action to be Taken to Attain ARAR 
Protection of Wetlands 
(40 C.F.R. § 6.302(a); 
Appendix A) 

Clean Water Act, 
Section 404 (33 U.S.C. 
§ 1344); Section 
404(b)(1) Guidelines 

• 	 for Specification of 
Disposal Sites for 
Dredged or Fill Material 
(40 C.F.R. Part 230, 
231 and 33 C.F.R. 
Parts 320-323) 

Applicable 

Applicable 

This regulation codifies 
standards established under 
Executive Order 11990. Under 
this requirement, no activity 
that adversely affects a federal 
jurisdictional wetland shall be 
permitted if a practicable 
alternative with lesser effects 
is available. Action to avoid, 
whenever possible, the long-
and short-term impacts on 
wetlands and to preserve and 
enhance wetlands. 

Under this requirement, no 
activity that adversely affects a 
federal jurisdictional wetland 
shall be permitted if a 
practicable alternative with 
lesser effects is available. 
Controls discharges of 
dredged or fill material to 
protect aquatic ecosystems. 

Wetlands are present within OU 2. Operation 
and maintenance of the remedy may have 
some limited impacts to Federal jurisdictional 
wetlands. Wetlands disturbed by well 
installation, monitoring, or other remedial 
activities will be mitigated in accordance with 
requirements. 

Wetlands are present within OU 2. Operation 
and maintenance of the remedy may have 
some limited impacts to Federal jurisdictional 
wetlands. Wetlands disturbed by well 
installation, monitoring, or other remedial 
activities will be mitigated in accordance with 
requirements. EPA has determined that this 
alternative is the least damaging practicable 
alternative to protect wetland resources both 
on-site and off-site. At the time of the issuance 
of the ROD there was no public opposition to 
this finding. 

Location-specific ARARs 
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Operable Unit 2 


Location-specific ARARs 


Authority 

State 
Requirements 

-

Requirements 

Criteria and Conditions 
for Fill and Dredge In 
Wetlands: RSA Ch. 
482-A and NH Admin. 
Code Env-Wt Parts 300 
400. 600, and 700 

Native Plant Protection 
Act; RSA 217A and 
Res 1100-1108 

Terrain alteration 
adjacent to surface 
waters; Env-Ws 415 
and RSA 485-A: 17 

Status 

Applicable 

Applicable 

Relevant and 
Appropriate 

Requirement Synopsis 

These standards regulate 
filling and other activities in or 
adjacent to wetlands, and 
establish criteria for the 
protection of wetlands from 
adverse impacts on fish, 
wildlife, commerce, and public 
recreation. 

Prohibits damaging plant 
species listed as endangered 
within the State. 

The purpose of these rules is 
to protect surface water quality 
from degradation resulting 
from any activity which 
significantly alters terrain or 
occurs in or on the border of 
the surface waters of the 
state. The permanent 
methods for protecting water 
quality described include: 
vegetated filter strips, grassed 
swales, detention ponds, wet 
ponds, constructed wetlands, 
infiltration trenches, infiltration 
basins and water quality inlets. 

Action to be Taken to Attain ARAR 
Wetlands are present within OU 2. Operation, 
and maintenance of the remedy may have 
some limited impacts to State jurisdictional 
wetlands. Wetlands disturbed by well 
installation, monitoring, or other remedial 
activities will be mitigated in accordance with 
requirements. 

Listed plant species will be identified and 
remedial activities will comply with these 
standards. 

Activities performed in association with the 
implementation of the remedy, including 
groundwater monitoring, will be compliant with 
these standards and will result in the least 
adverse impact to surface waters/wetlands. 
Engineering controls (e.g. siltation controls, 
erosion controls) will be implemented during 
remedial activities to minimize harm to surface 
waters/wetlands. Excavated material, 
including well drillings, will be stockpiled and 
dewatered outside of wetland areas prior to off 
site disposal. Wetlands would be restored 
(using suitable soil and vegetation) where 
altered temporarily by the remedy. 

Location-specific ARARs 



Attachment 2 - Coakley Landfill Superfund Site, 
Operable Unit 2 


Action-specific ARARs 


Authority 
Federal 
Requirements 

Requirement 
Resource Conservation 
and Recovery Act 
(RCRA), 42 U.S.C. §§ 
6901 etseq., Standards 
for identification and 
listing of hazardous 
waste, 40 C.F.R. Part 
261 

RCRA, Standards 
applicable to generators 
of hazardous wastes, 40 
C.F.R. Part 262 

RCRA, Standards for 
owners and operators of 
hazardous waste 
treatment, storage, and 
disposal facilities, 40 
C.F.R. Part 264 

. Status 
Applicable 

Applicable 

. Applicable 

Requirement Synopsis 
New Hampshire has been delegated the 
authority to administer these RCRA standards 
through its state hazardous waste management 
regulations (Env-Wm 400). These provisions 
have been adopted by the State. 

New Hampshire has been delegated the 
authority to administer these RCRA standards 
through its state hazardous waste management 
regulations (Env-Wm 500). These provisions 
have been adopted by the State. 

New Hampshire has been delegated the 
authority to administer these RCRA standards 
through its state hazardous waste management 
regulations (Env-Wm 700). 

Action to be Taken to Attain ARAR 
Any wastes generated by remedial activity will 
be analyzed by appropriate test methods. If 
found to be hazardous wastes, then they wijl 
be managed in accordance with the 
substantive requirements of the State 
hazardous waste regulations. Wastes that 
may be generated include investigation 
derived waste from monitoring activities and 
contaminated media produced during, the 
operation and maintenance of other 
components of the remedy. 

If remedial activity generates hazardous 
wastes, then they will be managed in 
accordance with the substantive requirements 
of the State hazardous waste regulations. 

If any hazardous waste is generated from 
remedial activities it will be treated, stored, 
and disposed of under these standards. 

Action-specific ARARs 



Attachment 2 - Coakley Landfill Superfund Site, 

Operable Unit 2 


Action-specific ARARs 


Authority Requirement 
Clean Water Act 
(CWA), Section 402, 33 
U.S.C §1342; 40 
C.F.R.. 122-124, 131, 
136 - Discharge of 
Pollutants 

CWA, Ambient Water 
Quality Criteria 
(AWQC), 40 C.F.R. 
122.44 

Status Requirement Synopsis 
Applicable These standards address water discharges 

which may be directed to surface water. 

Relevant and These regulations establish water quality 
Appropriate standards for protection of human health and 

aquatic life. 

Action to be Taken to Attain ARAR 
If a discharge from the remedial action is 
directed to surface water the discharge will be 
treated, if necessary, so that these standards 
will be achieved. Monitoring will be performed 
to determine whether operation and 
maintenance of the remedy could potentially 
affect nearby surface water bodies, in 
accordance with Env-Or-607 (see below). 

Used to establish monitoring standards for 
surface waters and sediments. Surface water 
and sediment will be monitored annually to 
determine whether this alternative is effective 
in protecting areas from the migration of 
contaminants from the landfill. 

Action-specific ARARs 
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Operable Unit 2 


Action-specific ARARs 


Authority 
State 
Requirements 

Requirement 
Contaminated Site 
Management, NH 
Admin. Code Env-Or 
600: Part 607, 
Groundwater 
Management Permits; 
Part 608, Activity and 
Use Restrictions; Part 
610, Monitoring; Part 
611, Contaminated 
Soils 

Identification and Listing 
of Hazardous Wastes, 
N.H. Admin. Code Env-
Wm 400, Toxicity 
Characteristic 

Status 

Applicable 


Applicable 


Requirement Synopsis 
Env-Or Part 607 provides for establishment of 
Groundwater Management Zones (GMZ) to 
control use of groundwater that exceeds 
AGQS, requires monitoring of the groundwater 
quality within the GMZ, requires implementation 
of measures to restore the groundwater quality, 
and requires an evaluation of the effectiveness 
of the measures. Part 608 establishes 
standards for setting institutional controls to 
protect human health and components of the 
remedy. Part 610 establishes standards for 
monitoring groundwater, including 
requirements and criteria for constructing, 
developing, and decommissioning monitoring 
wells. Part 611 establishes standards for 
managing contaminated soils. 

These standards list particular hazardous 
wastes and identify the maximum concentration 
of contaminants for which the waste would be a 
RCRA characteristic waste. The analytical test 
set out in Appendix II of 40 C.F.R.. Part 261 is 
referred to as the Toxicity Characteristic 
Leaching Procedure (TCLP). The federal 
requirements 40 C.F.R. Part 261 are 
incorporated by reference.. 

Action to be Taken to Attain ARAR 
A GMZ will be established for OU 2 to protect 
against use of contaminated groundwater. 
Note that even if compliance with these 
standards is achieved, groundwater use 
restrictions may still be required for the 
remedy if there are more stringent federal 
compliance standards that still have not been 
achieved. Activity and use restrictions.will be 
established to prevent human exposure to 
contaminated groundwater and protect 
components of the remedy. Groundwater 
monitoring will be required until State 
groundwater standards are acheived 
throughout the GMZ (monitoring will be 
continued if additional Federal groundwater 
standards still need to be achieved). 
Groundwater monitoring wells will be installed, 
operated, and decommissioned under these 
standards. Contaminated soils generated 
from installation of wells and any other.. 
remedial activity will be managed in 
compliance with these standards. 

Any wastes generated by remedial activity will 
be analyzed to determine whether they are 
listed or characteristic hazardous waste under 
these standards. Materials that are listed 
waste or exceed TCLP hazardous waste 
thresholds will be disposed off-site in a RCRA 
Subtitle C facility. Non-hazardous materials 
will be disposed appropriately. 

Action-specific ARARs 
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Action-specific ARARs 

Authority Requirement Status Requirement Synopsis 
Requirements for Applicable Requires determination as to whether waste 
Hazardous Waste materials are hazardous and, if so, 
Generators, N.H.. requirements for managing such materials on 
Admin. Code Env-Wm site prior to shipment off site. The federal 
500 [formerly He-P Ch. requirements 40 C.F.R. Part 262 are 
1905.06]: including Part incorporated by reference. 
507 Storage 
Requirements; Part 513 
Emergency/Remedial 
Actions 

Requirements for Applicable This regulation establishes requirements for 
Owners and Operators owners or operators of hazardous waste sites. 
of Hazardous Waste Part 708 incorporates by reference the federal 
Facilities/Hazardous requirements under 40 C.F.R. Part 264, 
Waste Transfer including but not limited to Subpart G 
Facilities, N.H. Admin. (closure/post closure), Subpart 1 (containers), 
Code Env-Wm 700 Subpart J (tanks) 
[formerly He-P Ch. 
1905.08]: including § 
702.10 Groundwater 
Monitoring; § 702.11, 
Other Monitoring; Part 
706. 
Emergency/Remedial 
Actions; Part 708, 
Facility Standards 

Action to be Taken to Attain ARAR 
If remedial activity generates hazardous 
wastes, then they will be managed in 
accordance with the substantive requirements 
of these regulations. 

If any hazardous waste is generated from 
remedial activities it will be treated, stored, 
and disposed of under these standards. 

Action-specific ARARs 
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Operable Unit 2 

Action-specific ARARs 

Authority Requirement Status Requirement Synopsis 
Fugitive Dust, N.H. Applicable Requires precautions to prevent, abate and 
Admin. Code Env-A control fugitive dust during specified activities, 
Part 1002 including excavation, maintenance, and 

construction. 

Regulated Toxic Air Applicable This regulation identifies toxic air pollutants to 
Pollutants, NH Admin. be regulated. These pollutants are also listed 
Code Env-A Part 1400 by EPA in 40 CFR 261. High, moderate and 

low Toxicity Classifications are established. Air 
toxics in these classifications are regulated 
when they occur in concentrations that cause 
adverse health effects including increased 
cancer risk. 

Surface Water Quality Applicable These rules establish water quality standards 
Regulations, NH Admin. for the state's surface waters. Water quality 
Code Env-Ws 1700 criteria for toxic substances are established. 

[See Part Env-Ws 1703 Water Quality 
Standards and Env-Ws 1704 Alternative Site . 
Specific Criteria]. These rules are applicable 
to point or non-point discharge(s) of pollutants 
to surface waters. 

Interim Criteria for Applicable These regulations establish substantive 
Groundwater requirements for discharges to groundwater, 
Discharges: NH Admin. including prohibited discharges (Env-Ws 
Code Env-Ws 1500 1503,04), compliance criteria (Env-Ws 

1504.03), and water quality sampling (Env-Ws 
1507.01). 

Action to be Taken to Attain ARAR 
Precautions to control fugitive dust emissions 
will be required during site remediation 
activities that could generate dust, such as 
maintenance of the landfill cap and monitoring 
well installation. 

If there are remedial processes that result in 
releases of contaminants into the air, air 
quality standards will be complied with during 
remedial activities. 

Standards will be used for monitoring to 
measure the performance and effectiveness 
of the remedial action in preventing 
contaminated groundwater from degrading 
nearby surface waters. 

If the operation and maintenance of the 
remedy requires discharge to groundwater, 
these standards will be complied with. 

Action-specific ARARs 
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Operable Unit 2 


Action-specific ARARs 


Authority 

-

Requirement 
Management of 
Contaminated Soil, NH 
Admin. Code Env-Or 
611 

Standards for 
Construction, 
Maintenance and 
Abandonment of Wells, 
NH Admin. Code Env-
We 600 

Status 

Applicable 


Applicable 


Requirement Synopsis 
Establishes requirements for managing 
contaminated soils, including requirements for 
sampling and analysis of soil destined for off-
site treatment or disposal, storage 
requirements for stockpiled soil, and disposal 
requirements. 

This provision requires that wells be 
constructed, maintained, relocated, and/or 
abandoned according to these regulations. 

Action to be Taken to Attain ARAR 
Any remedial activities on the site that 
generates and stockpiles contaminated soil 
requiring on-site management or off-site 
disposal will comply with these requirements. 
Minimal soil generation is anticipated from the 
installation of monitoring wells. 

Wells used for the remedy will be created, 
operated, and closed in compliance with these 
standards. 

Action-specific ARARs 
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The State of New Hampshire <•.•>• '>>'.-\ 
DEPARTMENT OF ENVIRONMENTAL SERVICES »-

NHDES . ' "  " I fc^d&J•] 
* * * * *  *

'•  ' : ' t : c _. 
y 

•~v>Thomas S. Burack, Commissioner 

June 30. 2009 
Superfund Records Center 

Peter Britz	 o r • r.̂ . i i , 
 S 1 T E iCity of Portsmouth	  ^*ikf 

City Hall	 BREAK: kM 
1 Junkins Avenue O T H E R  : 
Portsmouth, NH 03801 

SUBJECT: NORTH HAMPTON - Coakley Landfill, Breakfast Hill Road, 
DES #198712001, Project #431 

Changes in Volatile Organic Sampling Requirements SDMS DOCID 452893 

I am writing to summarize recent changes in sampling requirements at the Coakley Landfill and 
other Superfund sites in New Hampshire. 

1.	 Analyses for the Waste Management Division's Full List of Analytes for Volatile Organic 
Compounds "WMD Full List" (attached) are required for all soil, groundwater and 
drinking water samples collected for hazardous waste sites, landfills and petroleum sites. 
The Department's January 30, 2008 correspondence to analytical laboratories and 
environmental professionals can be accessed at the following link. 

http://des.nh.aov/organization/divisions/waste/hwrb/documents/voc chanqes.pdf 

2 .	 At all Superfund Sites, wells regularly sampled for Volatile Organic Compounds (VOCs) 
need two consecutive rounds of the WMD Full List, and a subset of representative wells 
must be analyzed for 1,4-dioxane. Due to the high solubility and mobility of 1,4-dioxane 
in groundwater several wells should be selected in source areas with high VOC 
concentrations and a few wells should be selected at downgradient locations. 

3.	 The Waste Management Division will consider reducing the requirement to test for some 
chemicals, including 1,4-dioxane, if two consecutive rounds of analyses fail to detect the 
chemicals above reporting limits. At a minimum the WMD Full List must be analyzed for 
once every five years on a schedule that allows the data to be included in the Five Year 
Review. 

4 .	 Not all labs who run 8260B routinely analyze for all the analytes in the WMD Full List. 
Therefore, it may be necessary to request that the lab(s) analyze for all the compounds, 
and to confirm that detection limits for the laboratory are low enough to determine if 
regulatory benchmarks have been exceeded. 

5.	 Five compounds designated with an asterisk (*) in the WMD Full List, i.e., 
Bromodichloromethane, Hexachlorobutadiene, Ethylene dibromide (EDB), 
Dibromochloropropane, and 1,3-Dichlpropropene (mixed isomers), have typical reporting 
limits using 8260B that are above the Department's Ambient Groundwater Quality 
Standards. If any of these five compounds are a concern at a site it may be necessary 
for the lab(s) to use a different analytical method. 

DES Web Site: www.dcs.nh.guv 
P.O. Box 95. 29 Hazen Drive, Concord, New Hampshire 03302-0095 

Telephone: (603)271-2908 Fax: (603)271-2181 TDD Access: Relay NH 1-800-735-2964 

http://des.nh.aov/organization/divisions/waste/hwrb/documents/voc
http://www.dcs.nh.guv


Peter Britz 
DES Site #198712001 
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Page 2 of 2 

6.	 The NHDES Lab uses Method 524 for Bromodichloromethane or Hexachlorobutadiene 
and Method 504 for Ethylene dibromide (EDB) or Dibromochloropropane. The 504 
method could be used in place of both the 8260B and 524 methods tp reach the lower 
reporting limits. 

We appreciate your willingness to address environmental concerns at this site. Should you have 
any questions, please contact me at the Department's Waste Management Division at the 
letterhead address, by e-mail or by phone. 

Sincerely, , Digitally signed by Waste Management Waste Division 
DN: cn*Waste Management Division. Management o=NHD6S. ou=WMD, emaihkimbeily. 
durgin@des.nh.gov, c=US Joseph Donovan, P.G. 	 Division Dale: 2009.06.30 15:50:53 -0400' 

Hazardous Waste Remediation Bureau 
Tel:	 (603)271-6811 
Fax: (603)271-2181 
E-mail: Joseph.Donovan(3>des.nh.gov 

cc:	 Kenneth N. Kettenring, Ph.D, P.G.. NHDES 
Richard Pease, P.E., NHDES 
Mike Jasinski, USEPA 
Brenda M. Haslettj USEPA 
Alistair Macdonald, Golder Associates 
North Hampton Health Officer 

http://nh.gov
mailto:durgin@des.nh.gov
http:2009.06.30
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Judith Franzoso 
DOVER — Judith 

(Demarais} Fran-
IOSO, 67, died Mon
day,Jan.l7,2011. 

Judy was bom 
March 4, 1943 io 
Haverhill, Man., 
tbe daughter of 
Melvin and Elea
nor (HOiford) De
maraii. She graduated 
from Portsmouth High 
School, Claw of 1961. and 
Colby Sawyer College, 
CUts of 1963. 

Judy was a familiar face 
along with her brother, 
Rie. for 14 years at E. 
Richard Ltd,, dressing 
hundred! of clients io the 
finest men'i and women's 
wear north of Boston. 
Judy also worked at the 
Portsmouth Visiting Nurs
es Association from 1993 
through 2008. 

She is survived by son 
Anthony Franzoso and bis 
wife, Nicole, of. Shrews
bury, Mass. and their chil
dren, Anthony. Matthew, 
Joseph and Gabrielle; son 
Christopher and his wife. 
Ann, of Hampton, and 
children Alexa, Benjamin, 
Zachary and Sydney; and 
son Michael Stephen and 
bit daughters. Rio and 
Mirt. She also b survived 
by ber brother, Stephen 
Demarais of Hamptnn; and 
sister Melenie Demarais 
of Worcester, Mass. She 
wis predeceased by her 
brother, Ric Demarais. 

Judy's love of 
family grew during 
summers U Iocs) 
beaches, working 

' ,u at her family's res
™ Uurant, Flagstones, 

and remained 
strong through her 
hosting of Naaa's 
Camp for her many 

grandchildren during the 
summers. She loved her 
family unconditionally 
and cherished the times 
they spent before and dur
ing her strong figbL 

She enjoyed her life 
and many wonderful car
ing friends, including 
Gene and Colleen Fran
zoso, Barbara S mucker 
and Sandy B« Micro, and 
especially her closest 
friend, Stuede Beevers, 
whose love and support 
helped Judy and her fam
ily through this very chal
lenging time. 

Calling hours are from 
2 to 5 p-tn. Suoday, Jan. 
23. 2011, at Farrell Fu
neral Home, 684 State St, 
Portsmouth. NH 03801; 
(603) 436-5418. Mass will 
be conducted at 11 a.m. 
Monday, Jan. 24, 2011, at 
Immaculate Conception 
Church. 98 Summer St., 
Portsmouth, NH 03801. In 
lieu of Bowen, donations' 
can be made to Seacoast 
Cancer Center at Went-
wonh-Douglass Hospital, 
789 Central Ave., Dover, 
NH 03820. 

HAHPTOM 
POLICE LOG 
Monday , i a i  ̂  10 
• 1:23 un. — MC&IM L Cof
fey, 29, of Holland. Mm., w 
charged with driving or opem
uu under (be ui__U£OCBof dmat 
or liquor. poaesaxa of drag 
pawptmnaliaaodonregitlacd 
vehicle 

wi» cturged oo artest warrant, 
governor** warrant sod being a 
fugitive tram justice. 

• 7.55 p m.—stevoi Psnco, Si, 

ooooDlkd/oEttoodc drugs. 

W a d n a n d a y  , J a n  . \  2 

• I I  ] un.—Joseph F. Paqacne 
Jr. 29. ws* charged with staple 

SEABROOK — Roger J. 
Dignard Sr., "Roger tbe Roof
er, ' died Saturday, Jan. IS, 
2011 io Exeter Hospital. 

He was bora July 27,1933, 
in Amesbury, Mats., tbe aoo 
of the late Edmund aod Flora 
(McLaughlin) Dignard. He 
railed bis children io SaJii
bnry, Mas*., before movinj to 
Scabrook. 

Mr. Dignard was the long
rima owner and operator of 
Roger*! Roofing Co., which 
w u ba«d is Salisbury, work
ing in many of the nirrouod-
I n s u r u  . 

He was a member of tbe 
EUu Lodge, tbe St. Jean Club 
and tbe Lafayette Oub. 

He u survived by two sons, 
Roger Dignard Jr. and hit 
wife Cheryl, and Edmond 
Dignard, all of Lake Worth, 
FU.; one daughter, Deborah 

Benning of Wayne. Maine; 
eight grandchildren; sev
eral great-grandchildren; two 
brothen and their wives, Joe 
and Maxloe Dignard of New 
Hampshire and Konnand and 
Pat Dignard of Florida; one 
sister, Laura McPaddeo of 
Connecticut; and many nieces 
and Qtpbtwi. 

SERVICES: M Mr. ObntnTs 
raoiest, there wQ be no cadi* 
hours or f u n  d sorvlois. 

Manorial doratao may be 
madatotheRoaarJ.OffBrt 
Sr.Momorielrind.qio. Deborah 
Beir ing,2lMThtosRood. 
W a  m ME 04284. 

AnwgBmonts were bythe 
Bre_vroFt_rwBlHoma.Exater.fe 
s«3n m onine 9JCst book, vtslt 
www_breivn_uneraKiffle£or_i. 

James R. West 
James 

Russell West, S3, died 
Saturday, Jan. 15,2011. 

Mr. West retired 
from Exeter and Hamp
ton / UnitiJ Electric 
Co. after 35 years of 
service. He was a U.S. 
Navy veteran of World 

| n g p n  n of Sarasota. 
(  * " "s Ho was predeceased 
' ' by his parents. 

t % C  5 WERMHBER:Ha 
r ^  . loved tho outt)oors.Ns 
V • *  * : favoritewn_> no days were spent  uoy> f i  n . S+JCIU 

j ^  J sldhgkiNewHantpshlra^ 
tmum___ns,hshJnglnlls 

War I  I serving aboard the Lakes, end hunting wrfli his 
USSUaooo. buddies In tf»f__l 

He was a loving father, cco__u«« C-.J a_— J_J_ 
father-in-law, grandfather. «WK_B: For those tiawWi 
and great-grand father and to shin In honoring iho ton or Jlni 
enjoyed spending time with Vtesl vbtttng noun wtl be held 
his family. Saturday, M 2  £ tram 11 &TO. to 

Ho is survived by his wife 12-30 cm., a the Brewtn hwmt 
of 42 years, Riu (Hope) West; Homo, 14 Rno SL. Enter. 
two sons and their wives. Mi
cbael and Evelyn West of * funera tamoe wttn matary 
Benton and Jeffrey and Ana honor? wtl be held fodoMng Cfilrfi 
West of Milton; one stepson ranonSaturDBVBl12J0pJn.,ln 
and his wife, Robert and El the funeral home. Sprits burial wil 
len Corning of Londonderry; be in 6caer Cemetery-
one stepdaughter and her . k 
husband. Marilyn and Shawn InleurtttowBre,memo-
Sweeney of Hooksett; his sou rUoonaioroniairberBadett. 
Jeffrey's children, William, the ftecMngharo Visaing Nuree 
Joshua and Mi Yon of Saraso Assodation, 137 Epping flood, 
ta. Fla.; and step-grandcbil Eister, NH U3&31 
dren Richard and Matthew & P W  . „ „ | .  „  - , k ^ J , 
Coming of Londonderry; and J ? * ^ " ^ "  1 1  ^ 0 0  * -
three great-grandchildren. «sftwwhre*nifin_rdhorna. 
Amelia, Sienna and Aaron, al) com. 

MIRROR LAKE — 
Ethylc Wiggin Sperry. 
89, died Saturday, Jan. 
8, 2011, after a brief 

She was bom Nov. 
1921, in Lynn, Mass., 
the daughter of the 
late L O  T and Agnes 
(CTBrietDWiggiD. 

The widow of Robert E. 
Sperry, her husband of 61 
years, she is survived by 
her children, Victoria Sperry 
Wheeler and ber husband. 
Randolph, of Colchester, Vt, 
and Robert B. Spenyand Us 
wife, Linda Harmoo. of Hamp
ton; and two grandchildren, 
Kathleen Wheeler of Wright-
wood, Calif., and Christopher 
WbederofCnlcbester. 

She was a 1S39 graduate of 
Lynn English High School and 
opted far dm General Electric 
Drafting School io Ueu of at
tending Vesper George School 
of Ait (to which she nad been 
awarded a scholarship). 

Following graduation tram 
the drifting pngnua, she be
gan wort In tbe GE Steam Tur
bine Rpginwritig Department. 

In 1945 she was moved to 
serve her country and joined 
tbe Women Accepted for Vol
unteer Service (WAVES) and 
trained at Great Lakes Naval 
Training Station to be a gun
nery Instructor (20 mm). Al the 
conclusion of Worid War a she 
returned to General Electric 
where she met her husband 
who was the manager of Steam 
Turbine Design. 

WtRa iFUBf f tE f f ^h fe r 
married Ue iteir Mere acdve h the 
ThcnEcnGoB and County Q  i of 
N_fagandH(rtRB__i_^Ma_s, 
perOoianV in pbytag dupaaiB 
brt_p et sanctioned o a t s  , gar 
noting fuarw master ports, teo 
ss a memoir rf the Thomson (Xit, 
Un. Sperry h  i a TsirtMnB" and 
w  s CU) Chempfcn h BS1 

After the belli ofthe* two 
crfUren, fttv moved to lytnfasUi 
Mass, where she soon tecsma 
acoVata s wr t ty of organt_B
ttars: RTA.I_HS Band Bocaerj. 
l^rrnddAnaiUaidTna 
Spc4f^tncil_yniiEfd,conT' 
nartty thealre youp. As e moiter 

d three of these gvups, 
the KCatsd sotnbrshps to 
h^mabB gradMhB Ntfi 
schod senJmtD pusos 
c___T_ershart.ni_slc.ar 
theotro. Htf pssona per* 
tJcipation In the Spaotytm 
ran^d frtxn behnd the 
scenes work t i snse dBs^i 

end mda-t_pto a variety of charac
ta1 robs on aap . and h_r an work 
6arTHBdmarr¥awn_sakxB.an 
ohbdons. 

b^ t teSper rysmcMdto 
Uimr Late, and agart she connfr 
ted heredf to beconhg an K s g  d 
pan of her newcorrmrtty. She 
M  S en orlrjrd member ol ihe 
Lakes Ragon Nnwomera Oub and 
sheorgartiBdtwdup6caiBfJbrit_ff 
groups tha t  n S  i tn edsffince 
tod_v 

b 'QBOsha became a n w i t  e 
o( tha Kkigswood Gal Ckt and 
onfiCed the hrsi IwfManal and 
MontojQuesle*na. modded 
on the USW kmaL Se was also 
e l ^wer member oftne New 
HaTvshftMnHns&tfLeaaa ~ 

New ftrtpsHre was the perfect 
place to raJmbrUra. Sperry. She 
ba^n siting In 1340 at Cramore 
M a n  * erti had many fond mm-
otte ol the farms dd-mobto and 
tha aarty EM trains from Boston. 
She utdnMery became e tnemter of 
the TO*' std cU> h New HarrpsMre 
and traded wtth her late fisbanl 
to sfd h SivAsxrland as wsl es to 
tou HBLond. England, &race and 
Spaa 

SEFMCCS. AfTHnorid cdefars' 
- - n a t K r i t m d t e M d h t t  e 
spring Uom__rt_ld_tn____Gr__irn__y 
be made to the VTsflnfitirting 
Afgndaion HoepteB Protjun, 
P.aBmlG2aS.UahStnjBi 
VM_Eto%NHQ3S94(www. 
vnahn^ce j« ) ; The Ce ra *«n of 
Vtodebonj, Main Street, Vtadeboro, 
M l 03894: o-ihe New Er t f nJ S  t 
Uuseura. Rranccnti  M i Q3SEU 
Funeral orangemens era by ihe 
Bder-GaffB Funeral Home and 
CrTneOon S a n t  o of VVbrfdboro. 
NH. o Sg\ an c n t  e 0_est book, 
vawvwtb^ertPB»*_n__rrf
honesxorrL 
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• 9:09 am.—A 13 year-old 
jnwaiikwnscturgedwiib pos
ictrioo of drug paraphernalia and 
violation of the raslnlkd drag 

• _2.4Sp.n_.—Stephen timer. 
39,of Itanuxoo, woi charged 
with driving after revocation ot 

Tuesday , Jan. Tl 
• 9:38 am.—Lawrence R 
McGa von Jr., 43 of Hampton, 

Fr iday , Jan. 14 

• 5J4p.ni.—DODBWJ. 
Murphy. 39. of Seabraok. was 
charged with banwwnent and oo 
an ancsi wananL 

Saturday , Jan. 10 

• l: 12 un.—Charles R. Locke, 
53. of Hampcno. was charged 
with driving or operating under 
ibe influence of dnigi or liquor. 

Obituary Guidelines 
For guidelines on how to 

submit an obituary, visit 
wwwseacoastonline.com/Submitbbit 

L OLD BUSINESS 

t. #11:01  GZA G_wCnvim.mana., (ne_, UB Kant Waea, »  W 
n w t a  l NH 03WZ Tha Applicant raquacta a Conditional U  M 
Pariah under Aniela ftf. Section 401.12 tn allow lha expansion 
of an mi*Jng structure located wtthln th* wMtanda eonaanre
dondbnrleifrasrnMtBiandtSdilbuBarisnw. Property owner 
R_t_hard Oertc property location: 1 Appladore AwanJC MA. 
Oa-oa-OOO; toning dlttrtcc R-2. Thb _  m is conttnuad (rem 
tha Januanr H  . I °  n MMtlng. 

II. NEW BUSINESS 

1. fTI »4 - Nancy Brigs* «**" Joaaph Oulimatu. t  t Ewnw FhMd, 
North Hampton, NR Tlta AppOcanta prapoaa atfiangeofuaa 
t>v fvlDcsSno thair axlftlftg bu«ln—« 'C«_B Che we  ; a wine, 

COLD TURKEYS: YOU COULD HELP WINTER CENSUS 
Residents ask to report 
when they see wild turkeys 

PORTSMOUTH — State 
Pish and Game officials are 
asking Seacoast residents 
who spy wild turkeys this 
winter to report tbe feathered 
flocks-

Toe New Hampshire Pish 

SYPHEIS MONUMENT C  a 
MEMOIUIS • MAJUCEU 

PLAQUES 
RrsTOJwnov * RtuSurvia 
UHCB INSIDE DISPLAY 

^j r»eaa_t_4'_tof i_*HJt j ^ 

sod Game Department has 
asked "citizen conservation
bis" all over the Granite State 

/to report wild turkey flock 
sightings from now through 
March 31. 

The initiative, known as tbe 
Winter Flock Survey, is enter
ing its third consecutive year 
and is conducted in order to 
bolster Pisb and Game's un
derstanding of tbe abundance 
and distribution of turkeys 
during New Hampshire's 
challenging winter months. 

According to Ted Walski, 
turkey project leader at Pisb 
snd Game, the survey Is 
designed to fill gaps io tbe 
department's existing winter 
flock data collection efforts. 

"For parts of tbe stale, es-

OaOaiSiw 

pedally eastern and northern 
New Hampshire, we could 
benefit by additional sight* 
ing reports," Walsld said. 
Th i  s reporting system wifl 
allow tbe public to contrib
ute important information to 
our understanding of winter 
turkey status in an inexpen
sive, efficient and, hopeftilly, 
enjoyable way." 

The survey asks partici
pants to report the number of 
turkeys lo theflock; the loca
tion where they were seen; 
tiie type of habitat in which 
the birds were observed, and 
what the turkeys were feed
ing oo, such as acorns, beech-
outs, seed at birdfeeders or 
com silage, Walski said. 

Last winter, tbe surveys 
were used to report approxi
mately 1,279 Socks, totaling 
19,050 turkeys and encom
passing aU areas of tbe state. 

According to results, tbe 
southeast comer of New 
Hampshire bad the most re
ports, with 239 flocks. 

Perhaps one of tbe most 
popular places for turkey 
sightings is tbe Pease Inter
national Tradepoil in Ports-' 
mouth. 

Turkey sightings are so 
prevalent that officials from 
the Pease Development Au
thority enter into a contract 
each year with the U.S. 

Department of Agriculture 
Wildlife Service to monitor 
flocks. 

Recently, PDA officials 
spent (12.400 for the pur. 
pose of providing integrated 
turkey, other large bird, and 
f't.'F'al contra) and monitor
ing service at tbe airfield. 

Tbe mitigation efforts are 
done to ensure tbe safety of 
tbeflying public, Dill Hopper, 
manager of airport opera
tions. 

The last time an event oc
curred related to turkeys was 
in 2003. when a KC-135E was 
significantly damaged when it 
ingested a turkey on tbe run
way while landing. 

Fish ssd Game officials say 
turkeys are easy to see this 
time of year because they 
gather in large, highly visible 
flocks. 

Currently, there are an es
timated 45,000 wild turkeys 
in New Hampshire. 

The wild turkey population 
all but vanished from the Now 
Hampshire landscape by the 
mid- IJtOOs because of overuse 
and habitat loss from exten
sive land clearing. 

Pisb and Game officials say 
they were able to successfully 
reintroduce turkeys begin
ning in 1975 when 25 turkeys 
were relocated to New Hamp
shire. 
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tfiaen and aid ihow itao aaMng feed, tt «1 Lafayette Road, 
pnHtouity uaad as • 'OW Shop* buatnaaa onh/. Property loca
tion: 01 Lafayeo* Road; property ewnare: Nancy Brias* end 
Joaaph ftjimetta; M/LOOMSMOO; inning dtttricc Mff i . 

I I  . OTMEH BUSINESS 

l. 'hemeWd ontheubtt 
I.

V*_zDtlatft_Mpn_' 
TOWN KAU. n  i ATUUmc AVENUE 

 New Business 

Mtcnr**fweM_wk»tea___tfL___dnt*rt__dtl» 

»__••__ a_ •__.•_> Be IWt»l__i^_n •M_>I_M *BMM___lr  f MMM M  M 

ISI 

•-—3 

3 

c 
re~> 

1  , _m_H-MnivBiira*andJoeiphak_bn«tt^<7[JcMaiRMd. 
North Hampton, NKTha Applicants propose a Oicnga of U  N and 
SM* Plan emandmam byratecsdns their eseWng balnea* *C«M 
ChaeaaT a Mine, diseaa end gill shop; also serving (bod, to SI 
Lsfeyan* Road, previously used a* a 'Qffi Shop' business amy 
•nd adding a IO1 • I  f addition hi (ha raar e( tha buUdkig. Prop-any 
location: I  I Latayatta Road; prapany ewnara. Nancy Brigo* and -
Joeeph GuBmatte. W  i UMKUOD; inning dtetrtcK WR. 

^ . r t M  M ._____> 

&_B_M___ea.*eaM 

« I D _ _ > M . » * _ a  w 

HMOM-i 

tH_|l__l<_*_|*_*__t _*_*«___. 

ApplkatlorM era avatlabla al tha Noith HatnptenTtwm Olflc*. 23> 
Adanfie Avanua, Monday-Frldar BSOam to 4:00pm far pubHe revtow. Raapaetfulh/ eubmWed, 

_ H * V *  H 
(0 

•  D 

' ttatna laid on D  M tahta ihajl nmetn on lha taUa until arnambar of 
Board make* a meUen to remove aud. Item from tha tabla. 

«1>SS ItEH 1/21 
«__rl_l_r\ 

c_ 

http://WWW_3EAC0ASTONUNE.COM
http://�
http://_2.4Sp.n_
http://�
http://5J4p.ni.�
http://wwwseacoastonline.com/Submitbbit
http://Bre_vroFt_rwBlHoma.Exater.fe
http://c___T_ershart.ni_slc.ar
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Julius J. Sarosiek 
STRATHAM — Ju

lius J. Sarosiek. 59, 
of Stratham, died un
expectedly Tuesday, 
J in. 18,201 l,ai Exeter 
Hospital 

Julius was born Sept. 
9, 1951. In Praming
ham. Mass.. tbe son of 
tho lata Julius J. and Dorothy 
(GardeUa) Sarosiek Sr. 

lo addition to his wife of 
22 years, Susan (Graban) 
Sarosiek, family memben 
include bis,children, Karen 
Sarosiek of Stratham, Julius 
J. Sarosiek Itl and his wife, 
Cherie. of Pall River, Mass.. 
and Jennifer Martinet and 
ber husband, Pino, of Have
lock, N.C; hit grandchildren, 
Alfonso Martina and Ashley 
Samick; bis sister, Prisdlla 
Monk and her husband, Alan, 
of Palm Harbor, Fla^ his 
father-in-law, James Canity 
of Clifton, Maine; his sister
in-law. Linda Bamford and' 
her husband, Mike, of Clifton; 
his niece and nephews, with 
whom ha shared very special 
relationships, Kelly Ginn, 
Gary MonJs and Will McKtn
ney; bis brothers-in-law. Tom, 
Jimmy, David and Brian: and 
several nieces and nephews. 

WE REMB4BER: Ha was raised 
In KenSrtfKrn and pudjsted 
fran Caroline Mhacv Academy si 
Mwon. HC HB ottered Ow bofer 
maker trade oftB  ichtwl ond hod 
and worked In frentowtv Mms., far 
many yens. Jute was a I f r y  w 
hrofstur and vnatgancy rnedfcal 
tadrtctanwtth (ha Freetown Rre 
Oeprrtmart as wel w t a » r l n g 
asthaiownicMderansedrBC

- ^ j  n tor. He and Nswfa Susan 

to ruse thek da^xsr. 
JuHujwssene^rve&r 
t a n n o f d a S r a h a r n 
TO Qeiurunsrl. 

Hawasamonbor 
ol lha hw iBOtw l 

Broitatocd of Bofcrtnters, 
locd 2& of QJncv. Wass.. was 
a msitwr o( the flra Untad 
MettpJaChii thof Pytsniouh 
BOkSng Sl«V CommltteB and 
to BOOTI of Trustees, v d &  > 
wes on the Board of DkBcton of 
lha Kew Ergond Courtrv Must 

JuDts was a biffin hudjand arrJ 
a doQng father, o i  l sporting Tire 
wthf i r r i rywas^mcarnportor t 
pan of Ns MB, A trua Orferar, ha 
ootid tot andbt__U dmost ttyiftng. 
JuDjswfltwsatjVrrtssedbval • 
who knew and k jwdftn. 

SfflVCES:Aosttrat_a.rf 
t fewnbBh«a1pjn.MondBy. 
M 34. OTlM thefirst Ih to f 
M e t f o t a C h j ^ l 2 9 W t e r A ^  . 
PonsfloutJi. Retoves sid (herds * 
a n fBSpBcAfly kwted fiolrf 
wflboprNate-hfeuolflovwra. 
the bne \ siQgesis donations to 
K i  m E.Sarolak Cote* RIYJ. 
Ncrthaeat Cra* Urton, P.O. Box 
1240, rVtsnouth, NH 03802. or 
toiheBulUsrvFirdcrlRralJenctad 
M i r t n U Q m K B S M B e r A * .  . 
ftnsrnouth. M 03801 Ass&tanca 
wth a iB IW na is was Ijy the . 
Roiilck & Gar s i on  h i m  f Horno, 
Hampton. Aflorihepjea book is 
«ali*avrWrvJten*_KJm{_roa 

Robert J. Crompton 
PALM COAST, Fla. 

Robert J. "Bob" Crompton. 
died Tuesday, Jan. 18, 2011, 
si home, surrounded by loving 
family, 
• Bob was bom March 11, 
19211, in Portsmouth, N.H., 
to Frederick and Margaret 
(Flanagan) Crompton. 

Ho U survived by Ml 
wife Prisdua. and their fbur 
children and iheir spouses; 
nine grandchildren; and three 
great-grandchildren. They in
clude son Ccf and wife Kaifay 
Crompton of Newflelds, N.H., 
and their children Bridget and 
Nathaniel; Gregory and wife 
Cindy Crompton of Dun barton, 
N.H.. and children Lea. Emit? 
and wife Darde; snd Amy and 
husband Ray UBelle.and their 
children Anne. Audrey and 
Ray. He also leaves soo Matt 
and wifo Maureen Crompton 
of Puma Vedra Beach, Fla., 
and children Shauna and Kyle; 
and daughter Jennifer and her 
husband. Bob Marobewka, of 
Portsmouth, N.H., and their 
children Haley and Brady 
Marcbewka; dster-in-law Su
tanne Stetson and husband 
Jim of Milford, N.H.; sister 
Ann Csrberry of Ocala, Fla,; 
and several nieces, nephews 
snd cousins. 

WEREUEWBQlrwgradustad 
from Portsmouth High School h 
I94!x and tha IWwrr ty of How 
Hsnpsrln, cornplathg a msstsrs 
prograrTi and posl'vudusta stud-
lei, Ha was a member and captain 
ol tha boskabal and track teams 
a both ftjrtsmouth High n  l WH. 
Ha dso servod h both the Untad 

•Stares Navy and AkFona, 

Bobwaselfetonjrtow 

HampshsD educator and adrntrr 
tstrfflor. H> bogan Its carasr at 
uene Junior K t f i tflochlng Engtsh 
before tocomns principal. He 
was the asststant supemtendart 
of schools ki Satan, and was 
superimenoert of the IVnbertane 
and Hampslaad dtstrtcts t r t  l 
Ns retirement n 1987. Bob 
was ncOw In marw school end 
connurttv urs_ntz__tlons. He 
saved on the board of the Haw 
Honpdtira School Wi ld W J HI OR" 
Association, and was UBSMBTH 
h 1986. Ha was on the board of 
ttwNKlmarsddaatArttet 
AsscctaOon, was s bsketbet 
rBtaraa and member of the IAAB0, 
and served as dftctor of the 
Graatv KwBrhfl. Uasx, Oisrnber 
of ConunarcG. 

Aftor rEtkonera, ho enl Ms 
wtfe of GO y o n  , Prtscfla T K B I 
Tbcy," tnmjedon t h  * boat down 
the iHracamat Vtetonwy to Prim 
Coast. Ra, ^ tera they bull rhtfr 
beitwd rctkunuB horns. Bob 
enjoyed sating. espedslV around 
thabtnsofSno^s.HeiMdeol, 
basketball tolowtrv UNV spons 
•nd d Boston sports tearns, 
smglnft wrong tumorous poetry, 
and spsvfrc Ume wtth his manv 
friends and loving fanrfy. 

In the owning of thetof he 
died, an owl perched oppuSte hrs 
ntxne and watched tt (or a b i g 

SBMCES:Acetetnttonot 
Bob's Ite M  l be heid In the sprt« 
In New Hamprfrtra. for O I *  B 
oonddences, vbB wwwxrelB
Raglerpalms.oorn. Arrangements 
are In the core and trust of Cnjlg 
flayer Psfcns Funeral Home. 

CUTS: Residents express concern over school plan 
Continued from page Al 

budget Is moving too far away 
from the educations] core at 
the cost of taxpayers. 

"Protect the core,' said Lisa 
Sweet, a former board member 
and current teacher at Ports
mouth Middle School. Sweet 
presented data Thursday stat
ing the city spends 9 percent 
less than the state average of 
its tax Income on local educa
tion. "You do need totook and 
•ay. I  s there waste? Is there 
bloat?* I don't think so if we're 
spending 9 percent l e a than 
the Kew Hampshire average." 

Sweet and others asked the 
board to define the term "edu
cational core." 

"What I want to lei you know 
is that protecting the academic 
core is more than just lha 
teacher (who) stands in the 
Aunt of the room. Vou need to 
protect the curriculum, stu
dent support, professional de
velopment; you have to tup pen 
the social, societal and medical 
concerns that kids are coming 
in with every day," she said. 

BID Sc Laurent spoke as a 
representative of tbe Associa
tion of Portsmouth Taxpayers. 
saying taxes art too high and 
schools play a large role to 
that 

"Most of Ibe people (who) 
speak are geared toward their 
children, and I think you've 
done a great job with the chil

dren,' St. Laurent said, "I don't 
think throwing more money al 
it is going to make it any better 
because il il what it is now. I 
dont know how much more 
you can take from tbe people of 
Portsmouth- You've got io keep 
these budgets either level or 
reduce them." 

Fear of damaging stu
dents' technological growth 
and education, particularly 
with tbe constantly Increasing 
and changing world of technol
ogy, was a primary concern 
for many wbo spoke Thursday. 
The technology director would 
be eliminated under the budget 
proposal, with duties of the 
position reassigned to tho as
sistant superintendent. 

T h  e (act that the technol
ogy director is being cut when 
we live In a global society that 
technology is all around us, the 
Idea that we are going to rely 
upon not a centralized person 
to look at technology and guide 
us forward — particularly 
when we are about to build 
out all this new technology in 
the middle school — I'm con
cerned about thai,' said parent 
Patrick Ellis. 

In urging the board to be 
"cartful" In striving for a sero 
percent budget increase, par
ent John Bouchard argued that 
Portsmouth is already behind 
when It comes to technology, 
especially in the dry's elemen
tary schools. 

PIMP: Arrest warrant issued by police 
Continued from page Al 

agencies "to bring al) the re
sponsible panics to justice.'' 
Because the case is ongoing, 
be said, no norther Infonna
tion wiD be released before the 
wanted man is arrested. 

Police previously said tbe 
minor was sold as a prostitute 
in a city hotel room after be
ing advertised through the 
Web site www.backpage.com. 
Owned by Village Voice Me
dia, Backpage has been tar
geted by prosecutors around 
the country (br allegedly facili
tating tbe human trafficking of 
minora. 

MacDonald said police de-. 
.actives monitoring online 
sites discovered the gtii was 
being pimped in Portsmouth 
Ust fall 

Backpage is being sued by 
a Minnesota girl identified 
in court records as "M.A." 

who alleges a pimp potted 
pornographic Images of her 
on the site to force her into 
prostitution, according to Tbe 
Associated Press. Through 
an attorney, the minor claims 
Backpage knew or should have 
known that Imagea posted of 
her at age 14 were illegal and 
promoted child exploitation, 
the AP reported, 

In Tennessee, the state 
Bureau of Investigation an
nounced a 15-year-old girl 
was allegedly sold for sex and 
two adults were indicted en 
charges of aggravated sexual 
exploitation of a minor and 
promoting prostitution. 

A month later, the attorneys 
general of 21 states, including 
Maine and New Hampshire, 
called on Backpage to remove 
Its adult services listings, 
claiming tbe site can't Alter 
Illegal posts. One of them. 
Connecticut Attorney Gen

eral Richard Blumentbal, an
nounced in a written statement 
that Backpage made I17_S mil
lion from prostitution ads. 

"Adult services sections are 
little more than online broth
els, enabling human traffick
ing and sexual exploitation of 
women and children," Blumen
tbal said. "Because Backpage 
cannot properly police adult 
aervkei, the section should be 
shut down immediately." 

The attorneys general re
quest was made a month after 
Craigilist removed its adult 
services section, also under 
pressure by prosecutors. 

Village Voice Media an
nounced in an October blog 
post that tt would not remove 
adult adi from Backpage and 
the ads remain active. 

The teenager arrested by 
Portsmouth police il being 
prosecuted through the city's 
confidential juvenile court. 

PEASE: $1M 
grant coming 
to airport 
Continued from page Al 

and Port City Air Inc. Pease 
will be responsible for no 
more than e 175.000 share 
of tbe agreement. 

Following Thursday's an
nouncement, PDA execu
tive director David Mullen 
said the airport w  u fortu
nate to meet tha enplane-
meat threshold. 

Mullen said tha fact 
Pease has met tbe minimum 
requirement means the 
airport will qualify for tbe 
SI million subject to the 
consideration of federal 
aviation officials. 

The PDA hat received tbe 
annual entitlement funds 
since 1992. 

N.H. bin to limit 
college student 
vot ing crWoirod 

CONCORD (AP)  Op
ponents of a bill that would 
prevent many college students 
from voting in New Hampshire 
say Imposing such restrictions 
clearly violates tbe VS. Con
stitution. 

Tbe bill, sponsored by Re
publican Rep. Gregory Sorg 
of Easton, would bar students 
from voting in college towns 
unlets they bad lived then be
fore enrolling. House Speaker 
William O'Brien, wbo supports 
tbe bill, baa complained about 
young people with no life expe
rience voting liberal-

Paul Twomey, a lawyer 
who has represented voters 
in election law cases, says tbe 
bill violates the 26th amend
ment, which gave IS-yeir-dds 
the right to vote. And he sayi 
a 1972 federal lawsuit in New 
Hampshire further settled the 
issue by saying voters dont 
have to intend to stay in one lo
cation in order to vote ihcre. 

N.H. ^adro^ogl8ts, 

computer hacked 
by online gamers 

ROCHESTER ( A P ) - A New 
Hampshire radiology practice 
said its computer server was 
broken into by hackers looking 
for mora bandwidth so Iboy 
could play the online game 
"Call of Duty: Black Ops." 

Seacoast Radiology In Roch
ester said in s Jin- 11 letter to 
its patients thai infonnation 
such as name, address. Social 
Security number, date of birth, 
some medical information and 
limited billing infonnation 
was contained on the server 
that was broken Into. But oo 
radiology reports. Images or 
financial information were on 
tbe server. 

Tbe stuck was discovered 
Nov. 12 and tbe computer 
taken offline immediately. 

Lisa MacKenzle, spokes
woman for a company brought 
In to secure tha server, 
told Poster's Daily Democrat 
there's no indication any Infor
mation was compromised. 

FDA: Seafood 
processor signs 
consent decree 

PORTLAND, Maine (AP) -
Tbe Pood and Drug Adminis
tration said a Maine company 
has agreed to stop shipping 
ready-to-eat lobster, shrimp 
and crab products after tests 
uncovered listeria. 

The PDA said Portland 
Shellfish Co. officials signed 
a consent decree, approved 
Thursday by a federal Judge, 
that arose from a 2010 inspec
tion that found listeria con
tamination both at tbe plant 
and in a ready-to-eat product. 
Tbe bacteria can cause serious 
and sometimes fatal infec
tions. 

The PDA said the company 

ships Its products to retailers 
io Massachusetts, California, 
Georgia, Illinois, Nevada, 
Washington. New Jersey and 
Louisiana. It's been the sub
ject of four recalls In the past 
two years. 

The consent decree calls 
for the FDA to approve vari
ous plans to ensure product 
safely. A message left with the 
company's general manager 
wasn't immediately returned 
Thursday evening. 

Maine's Wngroe 
ohooses two 
House committees 

AUGUSTA. Maine (AP) 
U.S. Rep. Cbellle Ptngree says 
she'll be serving on the House 
Armed Services and Agricul
ture committees during the 
new congressional session. Tbe 
Maine Democrat says ibe re
quested both assignments. 

Ilii be Pingree's second 
term on Armed Services, 
which will deal with issues 
such as defense spending and 
tbe war In Afghanistan. Her 
subcommittee assignments to 
Personnel and Seapower will 
deal with Navy shipbuilding 
Jobs and other matters. 

This wil) be Pingree's first 
term serving on tbe Agri-

Want to stop drinking? 
We can help. 

1-800-593-3330 

culture Committee. The ap
pointment drew support from 
Russell Libby, president of tbe 
Maine Organic Farmers and 
Gardeners Association. 

Cable TV not 
protected uti l i ty 
In N.H. House trill 

CONCORD (AP)  New 
Hampshire landlords should 
be allowed io cut off the cable 
television services they pro
vide to tenants without being 
sued, a lawmaker told tbe 
House Judiciary Committee 
oo Thursday. 

Stats Rep. Carol UcGulre. 
R-Epsom. said her bill would 
exempt cable television from 
enjoying protections from 
sbut-off the law now provides 
for necessities such as best, 
water and lights. 

Tbe bill would let the land
lord cut off television service 
if the landlord was paying 
for it. 

The Judiciary Committee 
began working oo an amend
ment to clarify that only cable 
television provided by the 
landlord would be exempt. 
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NOTICE 

 
Work described herein was performed by GeoTrans, Inc. (GeoTrans) for the U.S. Environmental 
Protection Agency (U.S. E.P.A).  Work conducted by GeoTrans, including preparation of this 
report, was performed under Work Assignment #48 of EPA contract EP-W-07-078 with Tetra 
Tech EM, Inc., Chicago, Illinois.  Mention of trade names or commercial products does not 
constitute endorsement or recommendation for use. 
 
  



 ii 

PREFACE 

 
This report was prepared as part of a project conducted by the United States Environmental 
Protection Agency Office of Superfund Remediation and Technology Innovation (U.S. EPA 
OSRTI).  The objective of this project is to conduct independent, expert reviews of soil and 
groundwater remedies with public funding with the purpose of optimizing the remedy for 
protectiveness, cost-effectiveness, and sustainability.  The project contacts are as follows: 
 
 

Organization Key Contact Contact Information 
U.S. EPA Office of Superfund 
Remediation and Technology 
Innovation 
(OSRTI) 

Jennifer Hovis USEPA Headquarters – Potomac Yard 
2777 Crystal Drive 
Arlington, VA 22202  
phone: 703-603-8888 
hovis.jennifer@epa.gov 
 

Tetra Tech EM, Inc. 
(Contractor to EPA) 

Therese Gioia  Tetra Tech EM Inc.    
1 South Wacker, Suite 3700 
Chicago, IL 60606 
phone: 312-201-7431 
therese.gioia@tetratech.com 

GeoTrans, Inc. 
(Contractor to Tetra Tech EM, 
Inc.) 

Doug Sutton GeoTrans, Inc. 
2 Paragon Way 
Freehold, NJ 07728 
phone: 732-409-0344 
dsutton@geotransinc.com 
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1.0 INTRODUCTION 

 
1.1 PURPOSE  
 
During fiscal years 2000 and 2001 independent reviews called Remediation System Evaluations 
(RSEs) were conducted at 20 operating Fund-lead pump and treat (P&T) sites (i.e., those sites 
with pump and treat systems funded and managed by Superfund and the States).  Due to the 
opportunities for system optimization that arose from those RSEs, EPA OSRTI has incorporated 
RSEs into a larger post-construction complete strategy for Fund-lead remedies as documented in 
OSWER Directive No. 9283.1-25, Action Plan for Ground Water Remedy Optimization, and has 
also started conducting RSEs at some PRP-lead sites.  A strong interest in sustainability has also 
developed in the private and public sector.  Consistent with this interest, OSRTI has developed a 
Green Remediation Primer (http://cluin.org/greenremediation/) and as a pilot effort now considers 
green remediation during independent evaluations.  
 
The RSE process involves a team of expert hydrogeologists and engineers that are independent of 
the site, conducting a third-party evaluation of the operating remedy.  It is a broad evaluation that 
considers the goals of the remedy, site conceptual model, available site data, performance 
considerations, protectiveness, cost-effectiveness, closure strategy, and sustainability.  The 
evaluation includes reviewing site documents, potentially visiting the site for one day, and 
compiling a report that includes recommendations in the following categories: 
 

 Protectiveness 
 Cost-effectiveness 
 Technical improvement 
 Site closure 
 Sustainability  

 
The recommendations are intended to help the site team identify opportunities for improvements.  
In many cases, further analysis of a recommendation, beyond that provided in this report, may be 
needed prior to implementation of the recommendation.  Note that the recommendations are 
based on an independent evaluation, and represent the opinions of the evaluation team.  These 
recommendations do not constitute requirements for future action, but rather are provided for 
consideration by the Region and other site stakeholders. 
 
The Colbert Landfill Superfund Site was selected by EPA OSRTI based on a nomination from 
EPA Region 10.  The site is located approximately 2.5 miles north of Colbert, Washington, and 
approximately 15 miles north of Spokane, Washington.  Contaminants of concern in groundwater 
are specific volatile organic compounds (VOCs):   
 

 1,1,1-Trichloroethane (TCA) 
 1,1-Dichloroethene (DCE) 
 1,1-Dichloroethane (DCA) 
 Trichloroethene (TCE) 
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 Tetrachloroethene (PCE) 
 Methylene Chloride (MC) 

 
There have also been low levels of 1,4-Dioxane observed in groundwater.  The groundwater 
remedy includes a pump-and-treat (P&T) system as well as components of landfill post-closure 
(e.g., landfill cap, landfill gas system) that serve to reduce contaminant source loading to 
groundwater over time.  The remedy has also included the provision of an alternate water supply 
to impacted residents plus institutional controls.  The RSE provides an opportunity for an 
independent third-party review of these remediation efforts. 
 

1.2 TEAM COMPOSITION 
 
The RSE team consisted of the following individuals: 
 

Name Affiliation Phone Email 
Peter Rich GeoTrans, Inc. 410-990-4607 prich@geotransinc.com  
Rob Greenwald GeoTrans, Inc. 732-409-0344 rgreenwald@geotransinc.com 
 
In addition, the following individuals from EPA Headquarters participated in the RSE site visit. 

 Jennifer Hovis 

 Jennifer Edwards 
 

1.3 DOCUMENTS REVIEWED 
 
The following documents were reviewed.  The reader is directed to these documents for 
additional site information that is not provided in this report.  
 

 Fourth Five Year Review Report (USEPA Region 10) – September 2009 
 

 Quarterly Progress Reports (Spokane County) 
o Second Quarter 2009 
o Fourth Quarter 2008 
o Third Quarter 2008 
o Second Quarter 2008 
o First Quarter 2008 

 
 Map showing layout of landfill gas system (CH2MHill) and spreadsheet with landfill gas 

concentrations over time  
 

 Operation and Maintenance Manual (Landau Associates, Inc.), December 15, 1999 
 

 Operations and Maintenance Manual for Colbert Landfill Closure (CH2MHILL) – May 
1997 
 

 Final Extraction Well Plan – Phase II Remedial Design/Remedial Action (Landau 
Associates, Inc.) – August 7, 1992  
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 Final Phase 1 Engineering Report: Volume 1 of 3 (Landau Associates, Inc.) - December 
30, 1991 
 

 Scope of Work for Remedial Action to Address Groundwater Contamination Emanating 
from Colbert Landfill (also referred to as the “Consent Decree”) - September 27, 1988  
 

 Record of Decision (downloaded without figures) – September 29, 1987 
 

In addition, Deb Geiger from Spokane County forwarded information via email after the RSE site 
visit regarding electrical usage and costs, estimated labor costs for system operation and project 
management (for County personnel), specific capacity values at extraction wells, recent water 
level maps, gas probe locations, results of field gas concentrations at the blower over time, and 
annual VOC analyses for extracted landfill gas (before and after the vapor GAC units). 
 
 

1.4 PERSONS CONTACTED  
 
The following individuals associated with the site were present for the visit: 

 
Name Affiliation Phone Email 

Piper Peterson Lee (RPM) U.S. EPA Region 10  206-553-4951 peterson-lee.piper@epa.gov 

Bernie Zavala U.S. EPA Region 10   

Michael Kuntz Washington  Dept. of 
Ecology 

  

Deb Geiger Spokane County   

Bill Wedlake Spokane County   

Larry Beard Landau Associates   

 
Spokane County operates the remedy, and Landau Associates is a consultant to Spokane County.  
 

1.5 BASIC SITE INFORMATION AND SCOPE OF REVIEW 
 
1.5.1 LOCATION 
 
Colbert Landfill is located approximately 2.5 miles north of Colbert, Washington, and 
approximately 15 miles north of Spokane, Washington (see Figure 1 from the Fourth Five Year 
Review Report, included in Attachment A of this report).   The closed landfill is bounded by Elk-
Chattaroy Road on the east and Big Meadows Road on the south.  Groundwater impacts 
associated with the site extend west to the Little Spokane River, which is approximately 3,000 
feet to the west of the closed landfill.  Groundwater impacts associated with the site also extend 
more than 1 mile to the south of the closed landfill.  There are also groundwater impacts that 
extend up to several thousand feet north and east of the closed landfill, though the exact cause of 
the impacts north and east of the landfill are not fully understood. 
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The closed landfill is surrounded primarily by residential developments and open lands. The area 
south of the site contains forested lands, open fields, and a few residential homes. The Spokane 
County Recycling Center and Transfer Station is located immediately west of the treatment 
facility.   There are residences located within the footprint of the groundwater plume (i.e., beyond 
the landfill) in all directions around the landfill. 
 
 
1.5.2 SITE HISTORY, POTENTIAL SOURCES, AND RSE SCOPE 
 
The 1987 ROD and the Fourth Five-Year Review (September 2009) provides the following 
information: 
 

 The landfill operated from 1968 to 1986.  During a five year period between 1975 and 
1980 the Landfill accepted solvent and other chemical waste from Key Tronic 
Corporation (a local electronic manufacturing company) and Fairchild Air Force Base 
(FAFB). Typically these wastes were delivered to the landfill in 55-gallon drums and 
were subsequently poured into open trenches to mix with the soil or ordinary municipal 
refuse already in the trench.   According to Table 1 of the ROD, the solvents from Key 
Tronic were methylene chloride and 1,1,1-TCA, and the solvents from Fairchild Air 
Force Base were methyl ethyl ketone, poly thinner, enamel thinner, toluene, paint 
remover, and primer wastes. 
 

 In 1980, nearby residents complained to the Eastern Regional Office of the Washington 
Department of Ecology (Ecology) about the chemical disposal practices. EPA and 
Ecology along with Spokane County Utilities Department conducted an investigation into 
these complaints by initiating a groundwater sampling study of nearby domestic water 
wells. Twenty domestic water wells had samples with contaminants at concentrations 
above drinking water standards which could in part be traced to the spent solvents 
disposed of at the landfill. 
 

 Following the initial domestic groundwater sampling investigation, Phase I and II studies 
resulted in the installation of monitoring wells, injection testing, and development of a 
groundwater monitoring program. In 1983, EPA placed the Colbert Landfill on the 
National Priorities List (NPL) and identified Spokane County, Key Tronic Corporation 
and FAFB as potentially responsible parties (PRP). In 1984, Ecology entered into a 
cooperative agreement with EPA for conducting a Remedial Investigation/Feasibility 
Study (RI/FS). During that same year, bottled water was supplied to some of the 
households with high contamination levels in their water wells. In 1985, the County 
extended the Whitworth Water District public water supply main to affected households 
where concentrations of contaminants were greater than Maximum Contaminant Levels 
(MCLs), and the hookup was subsidized by the PRPs if the resident was less than 500 
feet from a water supply main, and the resident signed a hold-harmless agreement.   
Other residents who did not meet these conditions elected to receive this water supply at 
their own expense.  
 

 The final RI report was completed in May 1987, and the final FS report was submitted 
for public comment in May 1987.  On September 29, 1987, EPA issued the Record of 
Decision (ROD) which selected an interim final remedy for the site based on the 
Remedial Investigation/Feasibility Study (RI/FS). The selected remedy included a pump 
and treat (P&T) system for water, connection to public water for residences negatively 
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impacted by site contaminants and/or the groundwater remedy, institutional controls, and 
landfill closure and post-closure maintenance (e.g., capping, landfill gas management, 
monitoring, etc.).   
 

 During the RSE site visit it was stated that there is some disagreement among the site 
stakeholders if the 1987 ROD was “interim”.  The RSE team notes that the term “interim 
final remedial action” is used in ROD Section VI (Selected Remedy), and the term 
“interim final ROD” is used in the State concurrence letter (Appendix C of the 1987 
ROD).  Additionally, section VI of the ROD refers to a future “final ROD” with respect 
to evaluating the closure of the landfill.  These examples suggest this was intended as an 
interim ROD.   
 

 On January 23, 1989, a Consent Decree between EPA, Ecology, Spokane County and 
Key Tronics Corporation was lodged in federal court. Fairchild Airforce Base contributed 
waste to the landfill; however, they were not a party to this Consent Decree. On February 
28, 1989, the Decree was entered by the Court.  The Decree addressed implementation of 
remedial actions specified in the 1987 ROD.    

 
This RSE includes a holistic third-party review of overall site remedy.   
 
 
1.5.3 HYDROGEOLOGIC SETTING 
 
The hyrdrogeology of this site is extremely complex.  The interpretation of the hydrogeologic 
system presented in the ROD (1987) was subsequently updated in the Final Phase 1 Engineering 
Report by Landau Associates, Inc. (1991), and the reader is referred to that document for the most 
detailed description of the hydrogeologic system.  A series of cross-sections provided in the 
Phase 1 Engineering Report (1991) are included in Attachment A of this RSE report.  Key 
components of the hydrogeologic system in the vicinity of the Colbert Landfill are described 
below. 
 
The geology consists of vertically stratified and laterally discontinuous geologic units derived 
from glacial material, modified by erosional (and possibly landslide) process, overlaid on granitic 
bedrock.  There are two primary aquifers (according to the fourth five-year review, the primary 
aquifers would be classified as drinking water sources according to the EPA groundwater 
classification system): 
 

 The upper aquifer is unconfined and consists of a sand and gravel unit that extends from 
the eastern hills west to the bluffs of the Little Spokane River. Groundwater flow in the 
upper aquifer is predominantly toward the southwest and south (see January 2010 water 
level map for upper aquifer prepared by Spokane County in Attachment A), towards a 
discharge point well south of the landfill. The fluvial unit associated with the Little 
Spokane River (west of the landfill) receives some recharge from the upper aquifer, and 
there are some springs reportedly present on the bluff adjacent to the Little Spokane 
River.  The Phase 1 Engineering Report (1991) stated that pump testing performed at 
extraction well CP-S1 indicated transmissivity of 10,000 to 12,000 ft2/d, and hydraulic 
conductivity of 530 to 640 ft/day (using approximate saturated thickness of 19 ft).  This 
represents very conductive aquifer material. 
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 The lower aquifer is confined to the west of the landfill and unconfined to the east of the 
landfill.  To the west of the landfill, the upper and lower aquifers are separated by the 
lacustrine unit which causes the confined conditions in that area.  The lower aquifer 
consists of sands and gravels.  Groundwater flow in the lower aquifer is predominantly 
toward the west (see January 2010 water level map for lower aquifer prepared by 
Spokane County in Attachment A), with discharge to the Little Spokane River.  The 
Phase 1 Engineering Report (1991) stated that pump testing performed at extraction well 
CP-W1 indicated transmissivity of 30,000 to 40,000 ft2/d, and hydraulic conductivity of 
170 to 230 ft/day (using approximate saturated thickness of 175 ft).  The Phase 1 
Engineering Report (1991) stated that pump testing performed at extraction well CP-E1 
indicated transmissivity of 10,000 to 14,000 ft2/d, and hydraulic conductivity of 100 to 
140 ft/day (using approximate saturated thickness of 100 ft).  These values for hydraulic 
conductivity also represent very conductive aquifer material.   
 

The lacustrine unit, which consists of silt and clay with sand interbeds, pinches out under the 
eastern portion of the landfill, and where it is not present the upper and lower aquifers are 
connected.  West of the landfill, where the lacustrine unit is present, the water levels in the upper 
aquifer are nearly 100 ft higher than in the lower aquifer.   
 
Other stratigraphic units that are illustrated on the cross-sections in Attachment A (for instance, 
section B-B’ and C-C’) include the following: 
 

 Latah Formation and Weathered Latah.  The Latah Formation consists of fine-grained 
lacustrine sediments that overlie the granitic bedrock.  The Basalt Unit (described below) 
is interbedded within the Latah Formation.  The Weathered Latah, where present, 
overlies the Latah formation and consists of weathered material from the Latah 
Formation and also weathered material from the basalt that is contained within the Latah 
Formation.  In some places the Latah/Weathered Latah are below the lower aquifer, and 
in other places the lower aquifer is absent and the Latah/Weathered Latah are below the 
upper aquifer. 
 

 Basalt Unit. Interbedded within the Latah Formation, these basalts form secondary 
aquifers that appear to be of limited extent.  One of the remedy extraction wells (CP-E2) 
is completed in the basalt. The Phase 1 Engineering Report (1991) stated that pump 
testing performed at extraction well CP-E2 indicated transmissivity of 25 ft2/d, and 
hydraulic conductivity of 0.7 ft/day (using approximate saturated thickness of 35 ft).  
These parameter values are much lower than for the upper aquifer and lower aquifer, and 
limit the rate at which groundwater can be extracted. 
  

 Granite.  This represents the bedrock unit. As illustrated on the cross sections in 
Attachment A, the granite bedrock is several hundred feet below ground surface in the 
vicinity of the landfill. 

 
The discontinuous nature of the lacustrine unit, the lower aquifer, and the other units 
(Latah/Weathered Latah/bedrock) makes the hydrogeology extremely complex, and has impacted 
the contaminant distribution and remedy design.   
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1.5.4 POTENTIAL RECEPTORS 
 
Based on discussions during the RSE site visit, the primary potential receptors are groundwater 
users.   Residents whose wells have been impacted by the site have reportedly been provided 
alternate water and the Spokane County Health Department has procedures in place to detect any 
wells installed as part of a new development (discussed in Section 4.2.3 and Section 5.1). 
 
The fourth five-year review summarized the potential for impacts due to vapor intrusion.  It stated 
that the current landfill gas management system would prevent this pathway for indoor air in 
residences or businesses adjacent to the landfill.  With respect to areas away from the landfill, the 
fourth five-year review included a screening level analysis using the Johnson and Ettinger (J&E) 
Vapor Intrusion Model, and concluded that the concentrations of COCs in groundwater in the 
upper aquifer do not appear to pose a risk to indoor air.  The RSE team reviewed these 
calculations and agrees with the conclusion that the vapor intrusion pathway does not appear to 
be a concern.  The J&E model incorporates a groundwater concentration value at the top of the 
groundwater surface that attenuates via several mechanisms in the distance between the water 
table and the structure, and the larger that distance, the lower the impact due to vapor intrusion 
will be in the structure (for a specific concentration in groundwater).  The J&E calculations in the 
five-year review very conservatively used a groundwater depth of only three feet (which is the 
case immediately adjacent to the Little Spokane River).  The RSE team notes that depth to 
groundwater in the upper aquifer is generally on the order of 80 to 90 ft.  Even using the 
conservatively small depth to water, the J&E results in the five-year review suggested for most 
COCs that concentrations in the upper aquifer would need to be orders of magnitude higher than 
are actually observed in the upper aquifer (e.g., the threshold concentration for 1,1,1-TCA was 
greater than 5,000 ug/l).  The two constituents with relatively low threshold concentrations were 
PCE (~1 ug/l) and TCE (~ 5 ug/l).  However, based on the groundwater data presented in 
Attachments 3 to 5 of the five-year review (Compliance Monitoring Wells, Compliance 
Extraction Wells, and MFS Wells) the concentrations of PCE and TCE are below these threshold 
levels in the upper aquifer.  Coupled with the conservatively shallow depth to groundwater 
utilized for the J&E analysis, the RSE team does not feel that vapor intrusion is a concern. 
 
 
1.5.5 DESCRIPTION OF GROUNDWATER PLUME 
 
The primary site contaminants are VOCs.  The observed VOC concentrations have not been high 
enough to suggest the presence of any significant free product (i.e., concentrations in groundwater 
are well below one percent of the aqueous solubility of each COC).  As stated earlier, the 
complex hydrogeology at the site has led to a complex distribution of contaminants.  The pre-
remedy plume extended to the southwest and south of the landfill in the upper aquifer, and 
primarily to the west of the landfill in the lower aquifer.   
 
Concentrations of VOCs in the upper aquifer are very low (i.e., close to cleanup standards), and 
the groundwater extraction wells in the upper aquifer associated with the remedy (located more 
than one mile south of the landfill) have been shut off for several years.  Concentrations of VOCs 
in the lower aquifer are higher than in the upper aquifer.  Figures 27 to 29 from the fourth five-
year review are included in Attachment A, and represent results from the 2007 “supplemental 
monitoring” at lower aquifer wells for PCE, DCE, and TCE.  These figures provide a general 
summary of the concentration distribution in the lower aquifer.  It is particularly noteworthy that 
some of the highest concentrations in the lower aquifer are found east and south of the landfill, 
which seem to be upgradient from the landfill in that aquifer.  Based on discussion during the 
RSE site visit, it is not certain why this occurs.   
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Low concentrations of 1,4-Dioxane, which was frequently used as a stabilizer for TCA, have also 
been detected in groundwater within the footprint of the VOC plume.  That chemical is often 
found in association with TCA, and it is likely associated with the solvents disposed of in the 
landfill.  There is currently no attempt made at the site to actively capture and treat groundwater 
with 1,4-Dioxane levels above standards (i.e., in locations beyond the capture zone of the P&T 
system); rather, if 1,4-Dioxane is found at supply wells the approach is for Spokane to provide 
bottled water and then pay for a hook-up to public water.   This approach for 1,4-Dioxane is 
essentially the same approach that is used in the domestic well program for the other site COCs.   
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2.0  SYSTEM DESCRIPTION 

 
The primary active components of the groundwater remedy include the following: 
 

 A P&T system that began operation in May 1994, and has consisted of three separate 
extraction systems (only two of which are now operating).  Extracted water is conveyed 
to a treatment plant with an air stripper that is located at the closed landfill, and treated 
water is discharged to surface water (Little Spokane River).   
 

 Landfill post-closure components (e.g., landfill cap, landfill gas system) that serve to 
reduce contaminant source loading to groundwater over time.   
 

These active remedy components are discussed in more detail below.  As discussed earlier, the 
remedy has also included alternate water supply to impacted residents plus institutional controls.   
 
 
2.1 GROUNDWATER EXTRACTION SYSTEMS 
 
The remedy has included three groundwater extraction systems (locations indicated on Figure 3-2 
from the O&M Manual which is included in Attachment A): 
 

 West System – Consists of three extraction wells (CP-W1 to CP-W3) screened in the 
lower aquifer, intended to provide hydraulic containment at the western edge of the 
closed landfill. Extraction well CP-W1, which is located southwest of the closed landfill, 
was shut down in January 2005 because it achieved low concentrations of target COCs.  
The remaining two west system extraction wells currently pump on the order of 400 to 
450 gpm combined. 
 

 East System – Consists of three extraction wells (CP-E1 to CP-E3) screened in lower 
aquifer and/or weathered basalt/Latah, intended to remove groundwater with highest 
concentrations located near the eastern edge of the closed landfill.  CP-E1 and CP-E3 
currently pump on the order of 225 to 250 gpm combined.  CP-E2 is screened in the 
basalt and has a much lower pumping rate (approximately 0.5 to 2 gpm). 
 

 South System (shut down since June 2004 due to low concentrations) – Consists of four 
extraction wells (CP-S1 and  CP-S4 to CP-S6) located more than one mile south of the 
closed landfill, screened in the upper aquifer, and intended to control contaminant 
migration to the south of those wells.  During the 2006 fourth quarter groundwater 
monitoring event, water from one of the south system extraction wells had a TCE 
concentration of 3.3 ug/L, which is just over the “adjustment criteria” that is used to 
determine when wells can be shut off (discussed later). This well was reactivated and ran 
until January 2007 when concentrations of TCE decreased to below the adjustment 
criteria. All of the south extraction wells have been on standby since that date (and are 
sampled quarterly). 
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The extracted groundwater from each system is conveyed through a PVC piping system 
(illustrated on Figure 3-2 from the O&M Manual which is included in Attachment A) to a 
treatment facility located in the southwest corner of the Landfill property.  
 

2.2 GROUNDWATER TREATMENT SYSTEM 
 
This is a relatively simple treatment system that consists of an air stripper that removes VOCs 
from the groundwater.  The O&M manual indicates the air stripper is capable of treating up to 
1600 gpm, though recent flow rates for this system have been lower (currently on the order of 650 
gpm).   The air stripper has a 50 Hp blower with a motor controlled by a variable frequency drive 
(VFD) such that less electricity is used when the motor is throttled down, and during the RSE site 
visit the system operator indicated that the stripper operates at approximately 15 Hz (or 
approximately 10 HP).  A scale control chemical (NALCO 8357, shipped from Carson, CA) is 
added to the water at a rate of 20 ml diluted solution per 1000 gallons of water (the diluted 
solution is 1 part scale inhibitor to 7 parts water).  There is also a small tank near the air stripper 
that was intended for use with disinfection chemicals, but those have only been used once. 
 
There is no vapor treatment for the stripped VOCs.  It was stated during the RSE site visit that 
there were no permit issues for discharged vapors based on the original flow rates and 
concentrations, and the current system has lower flow rates and lower concentrations.  Treated 
groundwater is discharged via gravity to the Little Spokane River through an underground 12-
inch diameter PVC pipeline. 
 
 

2.3 COMPONENTS ASSOCIATED WITH LANDFILL POST-CLOSURE 
 
 
2.3.1 LANDFILL COVER 
 
The landfill cover (approximately 32 acres), installed in 1996, consists of one 60 mil (0.06” or 
1.52mm) thick High Density Polyethylene (HDPE) membrane installed over a 6 in. subgrade of 
prepared native material. The HDPE membrane is covered with a free-draining 18 inch sand 
layer, then a 6 inch layer of topsoil. A strip drain collection system is installed directly on top of 
the cover system to carry surface water that has infiltrated through the topsoil and granular cover 
material to a toe discharge system or directly into the perimeter drainage ditch. The landfill does 
not have a bottom liner or leachate collection system. 
 
2.3.2 LANDFILL GAS (LFG) SYSTEM 
 
A landfill gas (LFG) system was installed to prevent off-site gas migration and to prevent build-
up of gas pressure.  It consists of wells inside the landfill and at the perimeter of the landfill, as 
well as trenches.   
 
The system utilizes a 15 Hp blower (no VFD).  The extracted gas is treated with granular 
activated carbon (GAC), followed by discharge to the atmosphere.  Two condensate traps remove 
condensate droplets and other particles from the gas stream, and condensate is manually drained 
into a transport vehicle for treatment off-site.  
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2.4 MONITORING PROGRAM 
 
The following components of monitoring are discussed below: 
 

 Water Levels – Section 2.4.1 
 

 P&T process monitoring (including extraction wells) – Section 2.4.2 
 

 Sampling at groundwater monitoring wells – Section 2.4.3 
 

 Sampling at domestic wells – Section 2.4.4 
 

 LFG system monitoring – Section 2.4.5 
 
Currently there are quarterly reports prepared by Spokane County that summarize monitoring 
results. 
 
 
2.4.1 WATER LEVELS 
 
Water levels are measured quarterly at a variety of monitoring wells and residential wells.  In 
some cases the site operator estimates values where water levels could not be collected based on 
historical/recent data that are available.  Water level maps for the upper and lower aquifers are 
prepared using Surfer and presented in the quarterly reports.  Discussion regarding these water 
level maps is presented in Section 4.2.1 of this RSE report. 
 
 
2.4.2 P&T PROCESS MONITORING (INCLUDING EXTRACTION WELLS) 
 
Process monitoring for P&T system includes the following: 
 

 The extraction wells are sampled quarterly for VOCs plus field parameters (pH, 
temperature, conductivity, turbidity) 
 

 Influent to the treatment system is analyzed monthly for VOCs and field parameters 
 

 Effluent from the treatment system is analyzed as follows: 
o Monthly for VOCs and field parameters 
o Quarterly for chloride 
o Four times per year (January, May, June, July) for total phosphorous and 

NO3+NO2 
o Semi-annual for “toxicity” 

 
Sampling is performed by County personnel. 
 
 
2.4.3 SAMPLING AT GROUNDWATER MONITORING WELLS 
 
Groundwater monitoring is comprised of several components: 
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 Compliance monitoring (24 wells) 

 
 Supplemental monitoring (approximately 40 wells) 

 
 Minimal Function Standards (MFS) monitoring (currently at 4 upper aquifer wells) 

 
Each of these is described below.   
 
 
Compliance Monitoring 
 
Compliance monitoring is based on the Consent Decree and detailed in the O&M Manual.   The 
compliance monitoring program is intended to focus on the down-gradient boundaries to 
determine if the interception systems are containing the groundwater plume.  The 24 compliance 
wells are sampled annually for VOCs.  The compliance monitoring cluster locations are 
illustrated on Figure 8 from the fourth five-year review (which is included in Attachment A) and 
are summarized below: 
 

 West Extraction System. These are designated as follows.  
 

o Set A monitoring well clusters (CD-41C1/2/3, CD-42C1/2/3, and CD-48C1/2/3) 
are located down-gradient of the system and monitor those portions of the lower 
aquifer believed to be within the capture zone of existing supply wells. These 
well clusters are located directly up-gradient of the existing supply wells. 
  

o Set B monitoring well clusters (CD-43C1/2/3 and CD-44C1/2/3) monitor 
portions of the lower aquifer not directly impacting the water quality of the 
existing supply wells.  
 

o Two monitoring well clusters were also placed at the outboard limit of the 
interception system (CD-45C1/2/3and CD-48C1/2/3).  One of these clusters (CD-
48/C1/2/3) is also considered to be part of Set A. 
 

 East Extraction System. The east extraction system was intended for source control and 
does not have required performance monitoring. 

 
 South Interception System. Six upper aquifer monitoring wells are used to monitor 

performance: four wells are located directly down-gradient of the south extraction system 
(CD-31A1, CD-36A1, CD-37A1, and CD-38A1) and two wells are located near the 
western and eastern outboard limits of the system (CP-S3 and CD-34A1). 

 
 
Supplemental Monitoring 
 
The compliance monitoring locations listed above do not provide a comprehensive monitoring 
network for tracking groundwater concentrations within much of the plume.  To address this 
issue, the County voluntarily collects supplemental groundwater samples about every 5 years 
throughout the extent of the plume. The last supplemental sampling was completed in May 2007 
and the data were presented in the second quarter 2007 monitoring report.  The supplemental 
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sampling occurs at approximately 40 wells with analysis for VOCs.  It was stated during the RSE 
site visit that many of the monitoring wells associated with the supplemental sampling do not 
have dedicated pumps, and this makes the supplemental sampling a major effort. 
 
 
MFS Monitoring 
 
The MFS groundwater monitoring is required as a component of the landfill post-closure.  
Samples are analyzed for COCs plus chloride, nitrite/nitrate/ammonia, sulfate, total organic 
carbon, chemical oxygen demand, iron, manganese, and zinc.  Initially, quarterly sampling was 
performed at a total of six wells (four in the upper aquifer and two in the lower aquifer).   
Quarterly monitoring and monitoring of the two lower aquifer wells was discontinued in January 
1999, and currently the four upper aquifer wells are sampled annually.  The four current MFS 
monitoring locations are illustrated on Figure 8 from the fourth five-year review (which is 
included in Attachment A). 
 
 
2.4.4 SAMPLING AT DOMESTIC WELLS 
 
Approximately 40 domestic wells are monitored for VOCs according to a schedule (see 
Attachment 6 of the fourth five-year review).  Domestic well sampling locations are illustrated on 
Figure 28 from the fourth five-year review (which is included in Attachment A).  According to 
Section VII of the Consent Decree, all wells in the domestic well monitoring program are 
required to be sampled annually. Specific wells can be sampled more frequently if necessary. 
Sampling of a well may be discontinued or reduced if (1) an alternative water supply has been 
provided, (2) it is determined the well is not threatened by contamination from the Colbert 
Landfill Site or (3) the remedial action is complete. According to the fourth five-year review, the 
County uses the following methodology to determine the appropriate sampling frequency: 
 

 Quarterly – Wells near the leading edge of the plume or in areas where contaminants are 
not migrating in the direction of groundwater flow and contaminants have been detected 
at levels below Evaluation Criteria; wells in areas where contaminants exceeding 
Evaluation Criteria were detected in nearby wells; multiple user wells where 
contaminants were previously detected at levels below Evaluation Criteria. 
 

 Semi-Annual – Wells in close proximity of the leading edge of the plume that are not 
separated from the plume by another well currently in the sampling program. 
 

 Annual – Previously contaminated wells that currently show non-detectable levels of 
contaminants; wells without detectable concentrations of contaminants and that do not 
fall into the Bi-annual sampling category. 
 

 Bi-Annual – wells previously in the sampling program that do not fall into any of the 
above categories (could be used as a transition from annual to no sampling). 
 

 No Sampling - Wells hooked up to an Alternate Water Supply; wells not used for 
domestic purposes; wells that the owner requests not to be tested; no access to the 
property or sampling site. 
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The fourth five-year review (September 2009) indicated there is little documentation on the 
domestic wells that have been connected to municipal water since the original water supply 
extension,  and  recommended that a review of all residences within the groundwater plume area 
also be completed.  It also recommended that changes to the domestic sampling program or new 
wells installed within the groundwater plume area should be documented in the quarterly reports 
including the sampling frequency (quarterly, semi-annual, etc), well numbers and addresses, and 
a location map. 
 
It was stated during the RSE site visit that all potable wells were sampled once for 1,4-Dioxane 
during 2008 and 2009, and there were no detections except for one well (with a detection close to 
the performance criterion).  It was stated that follow-up sampling would only occur at wells with 
detections. 
 
 
2.4.5 LANDFILL GAS (LFG) SYSTEM MONITORING 
 
The LFG system is part of landfill post-closure and is not a focus of this RSE.  However, the RSE 
team notes that there is a variety of sampling for vacuum and landfill gas (methane and carbon 
dioxide) at a variety of sampling points throughout the collection/treatment system as well as at 
gas probes.  The frequency of this monitoring ranges from monthly to quarterly to annually 
depending on the type of location.   The RSE team also notes that, in addition to field 
measurements for vacuum and landfill gases, VOC analyses are performed annually, before and 
after the vapor GAC, by method TO-14A (note that this is an older method than method TO-15 
which is now more widely used).  Additionally, Gastech (tube) readings are taken monthly after 
the carbon adsorbers to monitor for possible breakthrough. 
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3.0  SYSTEM OBJECTIVES, PERFORMANCE, AND CLOSURE 
CRITERIA 

 
 

3.1 CURRENT SYSTEM OBJECTIVES AND CLOSURE CRITERIA 
 
The 1987 ROD identifies the following objectives: 
 

 Prevent further spread of contaminated groundwater (in the south and west) in two 
aquifers by installing and operating interception wells and treating the extracted 
groundwater 

 
 Remove contaminated materials (in the east) which have entered the aquifers and are 

contributing to the contaminant plume, by installing and operating extraction wells in the 
area where the plumes originate and treating the effluent 

 
 Provide an alternate water supply system to any residents who are deprived of their 

domestic supply by demonstrated contamination from the landfill or due to the action of 
the extraction systems 

 
The 1987 ROD stated that extraction wells and pumping rates should be implemented to prevent 
contamination from migrating beyond the down-gradient extent of the plume (at the time of the 
remedy implementation).  The 1987 ROD indicated the following performance criteria to be met 
in groundwater to indicate completion of the remedy. 
 
 

Groundwater Performance Standards in the 1987 ROD 

Compound Maximum Concentration
(ppb) Basis 

1,1,1-Trichloroethane 200 MCL 
1,1-Dichloroethene 7 MCL  
1,1-Dichloroethane 4050 MAC  

Trichloroethene 5 MCL 
Tetrachloroethene 0.7 1e-6 cancer risk 

Methylene Chloride 2.5 1e-6 cancer risk 
    MAC = maximum acceptable concentrations values which should not be exceeded 
                 in water used for drinking (ingestion) or bathing (dermal) calculated in 
    Risk Assessment and summarized in Table 5of the 1987 ROD 

 
The consent decree states the following objectives for the remedial action: 
 

 Prevent ingestion of contaminated groundwater 
  

 Provide alternative drinking water supplies to those residents whose domestic water 
supply well(s), in use prior to the date of entry of this Consent Decree, are now 
contaminated or become contaminated at levels exceeding those described in Section 
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VIII of [the Consent Decree], or where the productivity of their existing supply well(s) is 
adversely impacted by remedial measures 
 

 Prevent the further spread of contaminated groundwater and remove contamination 
related to the site from the groundwater 
 

 Protect surface waters from groundwater discharges potentially harmful to aquatic 
organisms 
 

 Establish institutional controls as authorized by law to promote and support remedial 
actions 
 

 Prevent transfer of Constituents of Concern from water to air at levels above health 
protection criteria 
 

The Consent Decree indicates additional criteria to the performance criteria identified in the 1987 
ROD, summarized below.   
 
 

Additional Criteria Described in the Consent Decree and O&M Manual 
 

Compound Performance Criteria 
(ppb) 

Evaluation Criteria 
(ppb) 

Adjustment Criteria (a) 

(ppb) 
1,1,1-Trichloroethane 200 200 103 (South), 101 (West) 
1,1-Dichloroethene 7 7 4.5 
1,1-Dichloroethane 4050 4050 2026 

Trichloroethene 5 5 3.3 
Tetrachloroethene 0.7 7 na 

Methylene Chloride 2.5 25 na 
(a) Calculated in O&M Manual based on method presented in the Consent Decree 
na – not applicable 
 
 
The Fourth Five Year Review defines these criteria as follows: 
 

 Performance Criteria. Identified in the 1987 ROD (Section V, Alternatives Evaluation, 
Table 6). Numeric standards used for discharge levels of treated groundwater and 
groundwater performance standards for termination of the remedial action. 
 

 Evaluation Criteria. Identified in the Consent Decree (Section IV.2.b, Table IV1). At the 
time the Consent Decree was written, quantifying PCE and MC concentrations in the 
groundwater was not possible using the available analytical methods; therefore, 
alternative evaluation criteria were developed to substitute for the performance criteria 
for these two COCs. The evaluation criteria for the remaining COCs (1,1,1-TCA; 1,1-
DCE; 1,1DCA; and TCE) are equal to the performance criteria.  The evaluation criteria 
for PCE and MC are ten times higher than the performance criteria. The Consent Decree 
provided for potential improvements to the analytical methods and stated: “If the levels to 
which these compounds can be accurately quantified (using Method 8010) change during 
the source of this project, the evaluation criteria will be adjusted accordingly.” The 
project is now using EPA Method 524.2 to analyze for VOCs, which is capable of 
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quantifying PCE and MC to the performance criteria. For this reason, the evaluation 
criteria for PCE and MC are no longer applicable and only the performance criteria 
should be used to determine compliance. 
 

 Adjustment Criteria. Identified in the Consent Decree (Section V.A.2.a, Table V-1 and 
Section V.C.2.a). Adjustment criteria were developed to conservatively evaluate the need 
for extraction system operational changes and are also used to determine when an 
extraction well can be put into standby mode. The Consent Decree identified a method to 
develop adjustment criteria for indicator compounds (1,1,1-TCA; 1,1-DCA; 1,1-DCE; 
and TCE), which was equal to the lesser value of (1) the baseline concentration (average 
of the time-averaged concentrations in the performance monitoring wells following 
startup) plus 50% of the evaluation criteria or (2) 65% of the evaluation criteria. 
Adjustment criteria are only used to manage operation of the extraction systems. The 
termination of the entire remedial action will be complete when the performance criteria 
for groundwater have been met throughout the plume extent. 

 
1,4-Dioxane was not identified as a COC but has been sampled for as an emerging contaminant. 
It was stated during the RSE site visit that a performance criteria for 1,4-Dioxane at this site is 4 
ug/l, which is the Washington Department of Ecology Model Toxics Control Act (MTCA) 
Method B (carcinogenic) cleanup level for 1,4-dioxane. 
 

3.2 TREATMENT PLANT OPERATION STANDARDS 
 
The 1987 ROD specified that the performance of the treatment plant would be to “[treat] the 
wastewater effluent to or below the MCLs (40 CFR 141.65) or a similar health-based level (the 
10-6 risk level for carcinogens) for contaminants for which MCLs have not been determined.”  
Table 6 of the 1987 ROD presented the treatment plant criteria, which were identical to the 
remedy performance criteria described above. 

 
Groundwater Treatment Performance Criteria in the 1987 ROD 

Compound Treatment Performance Criteria (ppb) 
1,1,1-Trichloroethane 200 
1,1-Dichloroethene 7 
1,1-Dichloroethane 4050 

Trichloroethene 5 
Tetrachloroethene 0.7 

Methylene Chloride 2.5 
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4.0 FINDINGS 

 

4.1 GENERAL FINDINGS 
 
The RSE team observed that the active remedy components are operated by an extremely capable 
and organized operator.  The observations provided below are not intended to imply a deficiency 
in the work of the system designers, system operators, or site managers but are offered as 
constructive suggestions in the best interest of the EPA and the public.  These observations have 
the benefit of being formulated based upon operational data unavailable to the original designers.  
Furthermore, it is likely that site conditions and general knowledge of groundwater remediation 
have changed over time. 
 

4.2 SUBSURFACE PERFORMANCE AND RESPONSE 
 
4.2.1 PLUME CAPTURE 
 
The design of the extraction system was intended to provide hydraulic capture in the upper 
aquifer with the south system extraction wells (located more than one mile south of the site), and 
to provide hydraulic capture in the lower aquifer with the west system extraction wells (located 
on the western side of the closed landfill).   The east system extraction wells are intended as 
source area wells and are not intended to provide plume capture. 
 
The south system wells have generally been shut off since 2004 due to concentrations below the 
pertinent criteria.  Thus, the current evaluation of capture focuses on the west system extraction 
wells.   Extraction well CP-W1 (located southwest of the closed landfill) has been shut off since 
2005 due to low concentrations.  Extraction well CP-W2 (located at the northwest corner of the 
closed landfill) generally pumps between 170 and 200 gpm.  Extraction well CP-W3 (located 
west of the closed landfill) generally pumps between 200 and 250 gpm. 
 
Capture for the west system (i.e., lower aquifer) is evaluated by Spokane County using two 
primary lines of evidence:  potentiometric surface maps generated quarterly using the Surfer 
software, and concentration trends at the compliance monitoring wells located downgradient of 
the west system extraction wells.  The RSE team makes the following observations: 
 

 An example of the potentiometric surface maps for the lower aquifer is provided in 
Attachment A (for lower aquifer, January 2010).  The water level values used to develop 
the contours are not posted, which makes it difficult for the reader to establish the validity 
of the contours.   
 

 The values used to generate this map were provided to the RSE team.  Based on these 
data, it appears that the water levels at the extraction wells are utilized to generate the 
contours, which is not recommended because water levels at extraction wells are subject 
to well losses and/or inefficiencies that often make the water levels measured in 
extraction wells lower than water levels in the surrounding aquifer materials.  Based on A 
Systematic Approach for Evaluation of Capture Zones at Pump and Treat Systems 
(EPA/600/R-08/003, January 2008), EPA recommends that piezometers be placed near 
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extraction wells for determining water levels in the aquifer adjacent to the pumping wells.  
There are no water levels available near CP-W2 (other than the pumping well itself) and 
only one well near CP-W3 (location CD-46) with no other locations nearby.   
 

 The overall density of water level measurement points does not allow for extent of 
capture to be clearly discerned.  The RSE team notes that this is true for most sites, and 
other lines of evidence (such as concentration trends downgradient of the interpreted 
capture) should also be considered as is being done at this site.  At this site, the lower 
aquifer compliance monitoring wells to the west of the western extraction wells along 
Hwy 2 (clusters at locations CD-41, CD-42, and CD-43) have remained generally non-
detect for site COCs, with only a few minor detections of COCs well below criteria, and 
this is consistent with water level contour maps generated by the County which suggest 
that hydraulic containment is provided by the extraction wells.    
 

 There is no clearly defined “Target Capture Zone” for the lower aquifer described in text 
or figures of the quarterly reports.  This makes evaluation of the adequacy of hydraulic 
capture difficult to interpret within those reports.  The intended capture zone for the 
lower aquifer was illustrated on Figure 2-7 in the Final Extraction Well Plan (Landau 
Associates, 1992) which is included in Attachment A.   
 

 Some of the VOC impacts in the lower aquifer are in areas that might not be captured by 
these extraction wells.  For instance, based on the supplemental sampling results (see 
figures in Attachment A) some of the highest VOC concentrations (e.g., DCE of 32.4 ug/l 
in 2007 versus performance criteria of 7, and TCE concentration of 79 ug/l in 2007 
versus performance criteria of 5 ug/l) are located at CD-26, located appoximately1500 ft 
south of the closed landfill.  Based on the potentiometric surfaces, which are based on 
relatively sparse water level measurements, impacted water in this area might be captured 
by the extraction wells, but it is also possible that impacted water in this area may not be 
captured by the extraction wells.         
 

 Prior to the remedy, groundwater  flow in the vicinity of CP-W3 was generally to the 
west (see, for instance, Figure ER-4.19 of the Final Phase 1 Engineering Report), and 
there does not appear to be a compliance monitoring well due west of extraction well CP-
W3 (see “Figure 8 – Groundwater Monitoring Locations” in Attachment A).   
 

 Given the heterogeneity of the subsurface at this site, simple calculations of capture zone 
width using simplifying assumptions are likely not meaningful.    

  
In summary, there are some uncertainties regarding the exact extent of capture, but the Surfer 
maps produced by the County and the concentration histories at the compliance wells are 
consistent with hydraulic capture of most, if not all, of the impacted portion of the lower aquifer.   
 
 
4.2.2 GROUNDWATER CONTAMINANT CONCENTRATIONS 
 
Groundwater concentrations have declined significantly over time at the extraction wells and 
throughout the plume.  Attachment A includes Figures 9 to 15 from the fourth five-year review 
which illustrate concentration trends for key VOCs at the extraction wells (i.e., not included for 
VOCs that are typically below performance criteria).  Observations from these figures (and the 
VOC database for the site) include the following: 
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 For the south system, COC concentrations are at or near the performance criteria (in 

some events the PCE concentrations at CP-S4 are just above the criteria of 0.7 ug/l).  The 
south system extraction wells have generally been shut down since 2004 due to low 
concentrations. 
 

 For the east system, the highest concentrations are at CP-E2 (e.g., TCE and DCE 
concentrations are currently on the order of 100 ug/l at CP-E2), which is screened in 
basalt and pumps at a very low rate.  The concentrations at CP-E2 declined by 
approximately 50% between 1994 and 1998, and have remained stable since 1998.  At 
the other two east system extraction wells, concentrations are lower than at CP-E2.  At 
those wells concentrations declined significantly early in the remedy (e.g., DCE declined 
at CP-E1 from more than 250 ug/l in the mid-1990s to less than 50 ug/l by 1998), but at 
CP-E1 and CP-E3 concentrations have also been relatively stable since 1998. 
 

 For the west system, CP-W1 was shut down in early 2005 due to low concentrations.  At 
CP-W2 and CP-W3 concentrations of COCs are low (e.g., DCE concentrations of 
approximately 10 to 20 ug/l versus performance criteria of 7 ug/l, and TCE 
concentrations of approximately 5 to 10 ug/l versus performance criteria of 5 ug/l).  The 
concentrations have generally declined slowly over the course of the remedy.  For 
instance, at CP-W3 the DCE concentration has declined from more than 200 ug/l in the 
mid-1990s to approximately 10 ug/l recently. Again, much of that decline occurred by 
1998.   
 

Based on Attachment 3 of the fourth five-year review, the compliance wells typically exhibit low 
concentrations of COCs (generally below the performance criteria).    For instance, compliance 
wells CD-43C1, CD-43C2 and CD-43C3, which are located downgradient of extraction well CP-
W2, have generally been non-detect for site COCs through the entire period monitored (since 
1994 when the P&T system began).  It is unclear if VOC concentrations would exceed criteria at 
this compliance location in the absence of remedy pumping.  With respect to the supplemental 
sampling (which provides a more comprehensive picture of the plume extent approximately every 
five years), the fourth five-year review observed that concentrations of COCs above performance 
criteria remain in the lower aquifer to the north, east, and south of the landfill. The fourth five-
year review also observed that overall size and shape of the contaminated groundwater plume has 
not changed significantly since the active extraction remedy began operation in 1994, but 
contaminant concentrations in the upper and lower aquifers have declined.  The fourth five-year 
review attributed this to the active extraction associated with the remedy.  The RSE team 
attributes it to a combination of groundwater extraction and treatment, the construction of the low 
permeability cap over the landfill (which essentially eliminates the infiltration of precipitation 
through affected soil and further release to the aquifer), natural dilution, and to a lesser extent 
other natural processes (e.g. biodegradation if present based on field conditions) and landfill gas 
extraction.  As discussed later, the groundwater extraction has removed significantly more mass 
of VOCs than the landfill gas extraction.  However, it is not possible to determine how much of 
the concentration reductions over time are attributable to the extraction versus other factors listed 
above.  Initial notable concentration reductions (1994-1998), during the time when the 
groundwater extraction wells were removing >1000lbs/yr of VOCs, was likely due to the 
groundwater extraction.  Since about 1998 concentrations at the extraction wells have remained 
relatively stable, and our conceptual model is that relatively higher VOC concentrations that are 
remaining in the lower permeability Latah sediments and basalt (e.g., at CP-E2 and other similar 
locations) are continuing to diffuse out into the higher permeability sediments.  This diffusion 
causes lower (but stable) concentrations in the lower aquifer than were observed when the remedy 
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first started to operate (i.e., before significant mass was flushed/removed from the lower aquifer).  
It is possible that pulsed pumping could have led to even greater mass removal over time, but 
perhaps at the expense of some plume capture effectiveness. 
 
As mentioned earlier, there have been low level detections of 1,4-Dioxane within the footprint of 
the plume.  Initial 1,4-Dioxane sampling was performed from 2005 through 2007 at every 
extraction, compliance, MFS, domestic and supplemental well in both the upper and lower 
aquifers of the Colbert Landfill site program at least one time.  Subsequent sampling was 
performed quarterly at wells selected near known concentrations of 1,4-dioxane as outlined in a 
Work Plan approved by EPA and Ecology (not reviewed by the RSE team).  This quarterly 
sampling concluded in April 2009 and is currently ongoing on an annual basis.  Based on the 
Second Quarter 2009 Progress Report (Chapter 6) concentrations of 1,4-Dioxane were detected at 
five of the six locations.  The locations and results are illustrated on Figures 6-1 and 6-2 and 
Table 6-2 from the Second Quarter 2009 Progress Report, which are included in Attachment A.  
The highest concentrations were at CD-40C1 (southwest of the landfill near Little Spokane River 
with 1,4-Dioxane concentrations up to 13 ug/l) and at south system extraction well CP-S1 (with 
1,4-Dioxane concentrations up to 20 ug/l).  These exceed the MTCA Method B cleanup standard 
of 4 ug/l, and do not appear to be within the capture zone of the P&T system.  There is currently 
no attempt made at the site to actively capture and treat groundwater with 1,4-Dioxane levels 
above standards (i.e., in locations beyond the capture zone of the P&T system); rather, if 1,4-
Dioxane is found at supply wells the approach is for Spokane to provide bottled water and then 
pay for a hook-up to public water.   This approach for 1,4-Dioxane is essentially the same 
approach that is used in the domestic well program for the other site COCs.  The fourth five-year 
review recommends that sampling of wells with concentrations of 1,4-dioxane above cleanup 
criteria be included in the long-term monitoring program. 
 
 
4.2.3 INSTITUTIONAL CONTROLS TO PREVENT USE OF IMPACTED 

GROUNDWATER 
 
 
The following description is provided in the fourth five-year review regarding the procedures for 
preventing consumption of impacted water: 
 

The Spokane County Health Department maintains procedures for groundwater 
protection and prevention of the use of contaminated water within the Colbert 
Landfill plume boundaries. The following procedures were described by Jim 
Sackville-West of the Spokane County Health Department. The historical extent 
of the 1,1,1-TCA plume is used to define the groundwater protection area. For 
reference, the 1994/1995 1,1,1-TCE plumes for the upper and lower aquifers are 
presented on Figures 4 and 6 [of the fourth five-year review]. According to 
Spokane County Health Department officials, new wells are identified through 
applications for new development. If a proposed development is within the plume 
boundaries, they are encouraged to connect to municipal water. If a proposed 
residence is within 0.5 miles of the plume boundary and a well is installed, the 
Health Department will sample the groundwater for VOCs to verify that 
groundwater is not contaminated. This procedure does not detect any new wells 
that would be installed at existing residences; however, the Health Department 
reviews start cards (i.e. notice of intent to construct a water well) from Ecology 
for new wells and should be able to detect wells installed within the groundwater 
protection area. No official documentation of these procedures exists; 
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maintenance of such procedures is based on Health Department officials working 
in conjunction with Ecology to ensure institutional controls for the Colbert 
Landfill area are met. An Institutional Control Plan is needed to ensure that the 
process for permitting wells is protective of human health and a lead agency is 
designated for oversight. 
 

The RSE team concurs with the five-year review findings that the current institutional controls 
are somewhat lacking with respect to documentation of procedures.  
 
 

4.3 COMPONENT PERFORMANCE 
 
4.3.1 GROUNDWATER EXTRACTION SYSTEM 
 
Information about the extraction pumps is provided below. 

 

Extraction Pump Information 

Extraction 
Well 

Original Pump 
Size(1) 
(Hp) 

Designed Pump 
Capacity(1) 

(gpm) 

Converted to 
Newer 

VFD?(3) 

Typical Current 
Pumping Rate(2) 

(gpm) 
CP-W1 30 250 Yes 0 
CP-W2 30 250 Yes 170 – 200 
CP-W3 30 250 Yes 200 – 250 
CP-E1 20 200 Yes 125 – 135 
CP-E2 0.75 6 Yes 0 – 2 
CP-E3 20 200 No 100 -120 
CP-S1 10 90 No 0 
CP-S4 10 90 No 0 
CP-S5 7.5 90 No 0 
CP-S6 7.5 90 No 0 

 (1) from O&M Manual 
(2) based on specific capacity calculation spreadsheet provided by system operator, except  
     CP- W1 based on fourth five-year review report 
(3) All extraction wells were originally installed with VFDs.  Spokane County is currently 
       replacing old  VFDs with newer more efficient models that don't require the inclusion of an 
       air conditioning unit, thus saving on power and associated equipment and repair costs.  

 

Wells may be operated by either a flow mode or a level mode setting.  Unless there is a need to 
acquire a specific flow or the level instrumentation is in repair, wells are operated using level 
controls that are set by the plant operator. For the western extraction wells, the operator seeks a 
balance between maximizing extracted concentrations and achieving adequate capture based on 
her experience interpreting capture for the system.  The east and west system well pumps (except 
CP-E3) have had the original variable frequency drive (VFD) motors updated to newer models, 
and during the RSE site visit the system operator said that the VFDs for the operating extraction 
wells are running at anywhere from 65% to 98% of possible output based on a scale of 30 to 
60Hz.  There are plans to update the VFD at CP-E3.  The south system has had updates to the 
VFDs since the wells are no longer in use.  Each well has its own totalizing flow meter and 
electricity meter.     
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4.3.2 TREATMENT SYSTEM FOR EXTRACTED WATER 
 
Quarterly progress reports prepared by the County include calculations of mass of the COCs 
removed by the groundwater extraction system.  In the report for Q2 2009, the total mass 
removed to date was reported to be approximately 10,500 lbs, and the current removal rate was 
estimated at approximately 200 lbs/yr.  Figure 2-18 of that same report suggests that the mass 
removal rate was much higher (more than 1,000 lbs/month) when the system was first operated in 
1997, but stabilized at values similar to current levels by approximately 2002. 
 
 
4.3.3 VOCS REMOVED BY LFG SYSTEM 
 
The County provided the RSE team with TO-14a results for a variety of dates.  The RSE team 
calculated mass removed by the LFG system for three dates (August 1996, August 1997, and July 
2004) for the following four major COCs: DCA, DCE, TCA, and TCE (PCE concentrations were 
minimal and VC concentrations were low and inconsistent):   
 
 

 August 1996: 
o DCA= 460 ppbv   
o DCE = 600 ppbv 
o TCA = 240 ppbv 
o TCE =   28 ppbv 
o Approximate flow rate of 200 cfm 
o Calculate mass removed =  38 lbs/yr 

 
 August 1997 

o DCA= 290 ppbv   
o DCE = 190 ppbv 
o TCA = 190 ppbv 
o TCE =   24 ppbv 
o Approximate flow rate of 200 cfm 
o Calculated mass removed = 21 lbs/yr 

 
 

 July 2004 
o DCA= 33 ppbv   
o DCE = 62 ppbv 
o TCA = 17 ppbv 
o TCE = 9.9 ppbv 
o Approximate flow rate of 50 cfm 
o Calculated mass removed = 1 lb/yr 

 
To calculate mass, the concentrations in ppbv must first be converted to units of ug/m3: 
 

C ug m
Conc ppbv

air ( / )
( )3

610
1 1000 L

    
 mole air
24.1 L m

1000 mg 
g

MW  3 X  
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where MWx is the molecular weight of each compound in grams per mole  (DCA = 99, DCE = 
97, TCA = 133, and TCE = 131).  Then the mass (Mair  in lbs/day)  is calculated as follows:  
 

M Q Cair air air    
0 1440 2.0283 m

ft
 min.

day
.2 lbs.

10  ug

3

3 9  

 
Where Qair is the flow rate (cfm).     
 
It is evident from the data and calculations provided above that the extracted landfill gas 
concentrations declined over time, and the mass removed by the LFG system (less than 50 lbs per 
year in the mid-1990s and 1 lb per year recently) is far lower than the mass removed by the 
groundwater extraction wells (which was initially more than 1,000 lbs per year and is currently on 
the order of 200 lbs per year). 
 

4.4 COMPONENTS OR PROCESSES THAT ACCOUNT FOR MAJORITY OF 
ANNUAL COSTS 

 
Rough annual cost estimates for operating this remedy are summarized below, based on 
information provided by the site team and/or estimated by the RSE team based on discussions 
with the site team. 
 

Item Description Approximate Annual Cost* 
Project Management (County) $ 26,000 
O&M Labor  including sampling (County) $ 215,000 
Electricity $ 54,000 
Materials 
   Vapor Carbon for LFG System 
   Scale Inhibitor for Air Stripper 
  Other 

 
$ 10,000 
$  6,600 
$  3,400 

Misc Equipment/Supplies etc. $15,000 
Lab Analysis  $22,000 
  
Total Estimated Annual Cost $352,000 
*does not include supplemental groundwater sampling approximately every 5 years  

 
Additional details regarding these items are provided below. 
 

 
4.4.1 UTILITIES 
 
The site operator provided electric usage and costs by month for each of the 10 extraction wells, 
plus the “plant” which includes the LFG system blower.  The total usage for 2009 was 
approximately 703,000 kWh and the total cost for 2009 was approximately $54,000.  This 
translates to an approximate unit cost of $0.08 per kWh.  The site operator indicates the rate for 
the extraction wells is slightly higher than this amount per kWh, and the rate for the plant is 
slightly lower than this amount per kWh, resulting in the blended rate of $0.08 per kWh.     
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4.4.2 NON-UTILITY CONSUMABLES AND DISPOSAL COSTS 
 
Based on discussions during the RSE site visit, the vapor carbon for the LFG system requires 
approximately 4,400 lbs exchanged each year by Siemens (located in the Yakima area).  The 
scale inhibitor cost is approximately $6,600 per year.   
 
 
4.4.3 LABOR 
 
Estimated costs were provided by the County for routine project management ($26,000 per year) 
and O&M ($215,000 per year).  The O&M labor includes operating the treatment plant and the 
LFG system, all related sampling for process monitoring and groundwater monitoring, and 
reporting.  
 
 
4.4.4 CHEMICAL ANALYSIS 
 
There are likely on the order of 200 samples per year for VOCs consisting of extraction wells 
samples (40 per year), influent/effluent samples (24 per year), compliance well samples (24 per 
year), MFS samples (4 per year), domestic well samples (approximately 80 per year), and various 
duplicates and blanks.  Assuming VOC analysis cost of approximately $100/sample, this would 
translate to approximately $20,000 per year.  Additional lab analyses, such as the annual TO-14a 
for the LFG system, influent/effluent, toxicity testing for treatment plant process water, and the 
additional parameters for the MFS samples, should be minimal (less than ~$2,000 per year).  
Thus, the RSE team estimates that laboratory analysis cost is on the order of $22,000 per year.  
Note that this does not include supplemental groundwater sampling that is conducted 
approximately every five years.   It also does not include extra analysis for 1,4 dioxane, which 
likely requires approximately $150 additional per sample. 
 
 

4.5 APPROXIMATE ENVIRONMENTAL FOOTPRINTS ASSOCIATED WITH 
REMEDY 

 
Direct energy usage for the site includes electricity and diesel associated with materials 
transportation.  Energy is also associated with manufacturing of materials that are used at the site 
(e.g., vapor GAC and scaling inhibitor).  We have not included off-site services associated with 
laboratory analysis.  Air emissions of greenhouse gases, nitrogen oxides (NOx) and sulfur oxides 
(SOx) result from the direct energy usage and from manufacturing site-related materials.  
Greenhouse gas emissions are of global concern, and other pollutants are of more local concern as 
they adversely affect local/regional air quality. Briefly, nitrogen oxides (NOx) are respiratory 
irritants and precursors to ground level ozone. Sulfur dioxide is also a respiratory irritant and is a 
precursor to acid rain. Emissions of other pollutants may also be of concern, but these common 
pollutants were selected because emissions information is more readily available for them and 
they may be adequate indicators for other potential air emissions. 
 
Spreadsheets were used to calculate the energy and emissions footprints for the remedy on an 
annual basis(see Attachment B).  The landfill gas system is included in these calculations (e.g., 
electricity and methane), though CO2 for the landfill gas system is not included in GHG emission 
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because similar CO2 would ultimately be emitted under any approach.  Footprint results are 
summarized in Table 4.1.  

 
Table 4.1  Summary of Footprint Results 

 

Green and Sustainable Remediation Parameter 
Annual Value 

(per year) 
Greenhouse gas emissions 990,775lbs CO2e 
Nitrogen oxide emissions 617 lbs 
Sulfur oxide emissions 971 lbs 
Total energy use 8,471,922 MMbtu 
Water use (groundwater extraction) 343,210,000 gallons 

CO2e = carbon dioxide equivalents of global warming potential 
MMbtu = million British thermal units 

 
 
For the greenhouse gas emissions (CO2e) approximately 83% is from methane emissions from 
landfill gas, approximately 11% is from electricity use, and the remaining 6% is from various 
other activities. By contrast, almost all of the energy use is associated with electricity use.  The 
disparity between greenhouse gas emissions and energy use is because over 80% of the electricity 
provided by the local electricity provider is from hydropower. 
 
With respect to water usage, essentially all of the water use  is from the groundwater extraction 
system.  The water that is extracted and treated from this system is discharged to Little Spokane 
River, and therefore is unavailable as a resource for groundwater usage.    
 
Waste disposal associated with this remedy is minimal.  With respect to more qualitative issues, 
the remedy does not cause any aesthetic issues (noise, visual, odor) and there are no major traffic 
issues associated with the remedy that would impact the surrounding land or ecosystems.  
 

4.6 RECURRING PROBLEMS OR ISSUES 
 
No significant issues reported. 
 

4.7 REGULATORY COMPLIANCE 
 
During the RSE process, the site team did not report any exceedances of discharge standards or 
other compliance related standards. 
 

4.8 SAFETY RECORD 
 
During the RSE process, the site team did not report any health and safety concerns or incidents 
related to the remedial activities. 
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5.0 EFFECTIVENESS OF THE SYSTEM TO PROTECT HUMAN 
HEALTH AND THE ENVIRONMENT 

 

5.1 GROUNDWATER 
 
The following protectiveness statement was included in the fourth five-year review: 
 

The remedy at the Colbert Landfill Site currently protects human health and the 
environment because residences with affected wells have been connected to County 
water supplies; the groundwater extraction systems are preventing further migration of 
the groundwater plume; domestic wells are sampled on a schedule to confirm that the 
drinking water exposure pathway is blocked; and the Spokane County Health 
Department has procedures in place to detect any wells installed as part of a new 
development. 
 
However, in order for the remedy to be protective of human health and the environment 
in the long term the following actions need to be taken: 

 
 Put restrictive covenants in place for the landfill and complete an 

Institutional Controls Plan that documents procedures to control 
installation of domestic wells. 
 

  Improve the current groundwater monitoring program to track the 
remaining contaminant concentrations within the plume area. Currently, 
the County voluntarily collects samples throughout the plumes (upper 
and lower aquifer) approximately every five years to account for this 
short coming. 
 

 Conduct a RSE to determine if the current extraction system is adequate 
to maintain containment and/or achieve long term cleanup goals within a 
reasonable timeframe. 

 
The RSE team is not certain that the current groundwater extraction from the east and west 
systems adds to the overall protectiveness of the remedy, for the following reasons: 
 

 Initial concentration reductions at the extraction wells (1994 to 1998) were likely due to 
flushing and mass removal associated with the P&T system plus the implementation of 
landfill post-closure systems (capping, landfill gas collection, etc.).  However, there have 
only been minor concentration reductions at the extraction wells since 1998, and it is not 
clear if continued extraction leads to meaningfully reduced concentrations of COCs 
observed in the lower aquifer.      
 

 The overall extent of the VOC plume in the lower aquifer has not changed significantly, 
although concentrations have gone down over the course of the remedy.  If extraction did 
not continue, it is not clear that the plume extent would subsequently grow and/or that 
concentrations of COCs away from the landfill would increase, given the remaining 
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strength of the contaminant source which has been reduced over time by groundwater 
remedy extraction and engineered controls such as landfill capping.         
 

The RSE team believes this is a challenging site because there are diffuse COC concentrations in 
the lower aquifer over a large area, with some apparent source areas to the north, east, and/or 
south of the actual landfill.   It is likely that some low levels of VOCs (and 1,4-dioxane)  will 
persist above performance standards for some period of time over a large area, some of which are 
beyond the capture zone of the P&T system.   These relatively low level concentrations of the 
COCs (and 1-4-Dioxane) that persist are being addressed with a combination of domestic well 
sampling, institutional controls, and hook-ups to public water.  The RSE team agrees that this 
general approach is appropriate, given the complex nature of the site and the large extent of a 
diffuse plume. The RSE team also feels that a shut-down test of the remaining extraction wells 
may be appropriate, in conjunction with some increased monitoring, to determine if terminating 
extraction has a negative impact on water quality.   The RSE team also agrees with the fourth 
five-year review that the process for documenting and implementing the institutional controls 
should be improved, and that the process for sampling VOCs and 1,4-Dioxane throughout the 
plume footprint should be more clearly defined.   
  

5.2 SURFACE WATER 
 
The RSE did not focus on surface water, but the RSE team believes it is very unlikely that the low 
levels of VOCs observed in the groundwater plume would have negative impacts on surface 
water quality, including the Little Spokane River. 
 

5.3 AIR 
 
The fourth five-year review summarized the potential for impacts due to vapor intrusion.  It stated 
that the current landfill gas management system would prevent this pathway for indoor air in 
residences or businesses adjacent to the landfill.  With respect to areas away from the landfill, the 
fourth five-year review included a screening level analysis using the Johnson and Ettinger (J&E) 
Vapor Intrusion Model, and concluded that the concentrations of COCs in groundwater do not 
appear to pose a risk to indoor air.  As discussed in Section 1.5.4, the RSE team agrees that vapor 
intrusion does not appear to be a concern. 
 

5.4 SOIL 
 
Not addressed as part of the RSE, but not expected to be a concern. 
 

5.5 WETLANDS AND SEDIMENTS 
 
Not addressed as part of the RSE, but not expected to be a concern. 
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6.0  RECOMMENDATIONS 

 
Cost estimates provided herein have levels of certainty comparable to those done for CERCLA Feasibility 
Studies (-30%/+50%), and these cost estimates have been prepared in a manner consistent with EPA 540-
R-00-002, A Guide to Developing and Documenting Cost Estimates During the Feasibility Study, July, 
2000.   The costs and sustainability impacts of these recommendations are summarized in Tables 6-1 and 
6-2. 
 

6.1 RECOMMENDATIONS TO IMPROVE EFFECTIVENESS 
 
 
6.1.1 ADD MONITORING WELL WEST OF CP-W3 
 
As noted in Section 4.2.1, there does not appear to be a compliance monitoring due west of extraction 
well CP-W3, and based on the figures included in Attachment A, there also do not appear to be 
supplemental or domestic monitoring wells in that region.  If a shut-down test of the P&T system is to be 
considered, it will be important to have at least one monitoring well due west of CP-W3.   It is 
recommended that at least one monitoring well be drilled to the west of CP-W3 (i.e., between the CD-42 
and CD-43 compliance locations), perhaps at a depth consistent with CD-42C2 and CD-43C2 (i.e., 
middle of lower aquifer). Based on cross-section E-E’ in Attachment A, this would correspond to a depth 
of approximately 300 ft, and using a generic approximate cost of $100/ft for well installation (including 
oversight and associated equipment and logistics), this would require a capital cost of approximately 
$30,000 (assuming no major access limitations).  Note this is not a site-specific cost estimate, it is only 
intended as a rough estimate.  Annual sampling of this well for VOCs (similar schedule as compliance 
wells) would have a minor cost impact (perhaps $500/yr).  This well will provide valuable information 
under continued pumping conditions, and is especially important for monitoring a shut-down test of the 
extraction system if that occurs (see Section 6.4.1). 
 
 
6.1.2 INCLUDE 1,4-DIOXANE IN FUTURE RESIDENTIAL SAMPLING (AT SOME 

FREQUENCY)  
 

As discussed in Section 4.2.2, there have been low level detections of 1,4-Dioxane within the footprint of 
the plume.  It was stated during the RSE site visit that follow-up sampling for 1,4-dioxane at residential 
wells would only occur for wells with detections.  The RSE team recommends that future residential well 
samples be analyzed for 1,4-Dioxane (at some frequency) in addition to the other COCs.  The lack of a 
detection for 1,4-Dioxane in one sampling event does not guarantee that future detections will not occur 
at that location, especially if the flow system changes (for instance, due to changes in remedy pumping).  
Perhaps the 1,4-Dioxane analysis at residences could be done at reduced frequency relative to other 
COC’s.  Assuming 80 residential samples are taken per year for other site COCs, and analysis for 1,4-
Dioxane is performed for every other sample over time at each residential well (i.e., 40 analyses per year 
for 1,4-Dioxane), and a cost of approximately $150 per analysis for 1,4-Dioxane, this should add 
approximately $8,000 per year of cost for analysis and reporting.   The actual frequency for 1,4-Dioxane 
analysis should be worked out by site stakeholders, and could possibly be different for wells in different 
locations.  The RSE team recommendation, however, is that residential wells not be excluded from all 
future analysis for 1,4-Dioxane base on one result of “non-detect”. 
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6.1.3 TIGHTEN INSTITUTIONAL CONTROLS REGARDING GROUNDWATER USE AND 

DOCUMENT APPROACH REGARDING 1,4-DIOXANE DETECTIONS 
  
As discussed in Section 5.1, the RSE team agrees with the fourth five-year review that the process for 
documenting and implementing the institutional controls should be improved.  Based on the RSE site visit 
and the documents reviewed, it appears that the current implementation of the institutional controls is 
likely effective but not fully documented or formalized.  Furthermore, it was stated during the RSE site 
visit that if 1,4-Dioxane is detected at “high enough levels” (assumed to be 4 ug/l, which is the MTCA 
Method B cleanup level), Spokane County then provides bottled water and subsequently pays for a hook-
up to public water.   However, the RSE team is not aware if this approach has been formally documented 
as part of the remedy, and recommends that this be documented more clearly.  The RSE does not have a 
basis for quantifying the cost of implementing this recommendation to tighten and document the 
institutional controls, buts suspects it could cost on the order of $40,000 to address this recommendation 
for the entire site. 
 

6.2 RECOMMENDATIONS TO REDUCE COSTS 
 
None are provided above and beyond the potential cost savings associated with recommendations in other 
categories.  
 
 
6.3 RECOMMENDATIONS FOR TECHNICAL IMPROVEMENT 
 
 
6.3.1 MODIFICATIONS TO WATER LEVEL MAPS  
 
It is recommended that future water level maps include posted data values.  If necessary, the plots can be 
zoomed in to the area of interest (using the limits and scale properties in Surfer) so the labels can be 
viewed.  Also, it is best to avoid use of water levels from pumping wells, but if they are to be used it 
should be clearly noted on the water levels maps. Also, in some cases the site operator estimates values 
where water levels could not be collected based on historical/recent data that are available. It is 
recommended that any estimated water levels be clearly documented on figures and/or tables associated 
with the water levels. Implementing this recommendation is not expected to have any cost impact. 
 
 
6.3.2 OTHER SUGGESTED MODIFICATIONS TO QUARTERLY REPORTS 
 
The quarterly reports present an impressive amount of information.  It is recommended that an executive 
summary be included to indicate any important (i.e., non-routine) changes or observations from the 
reporting period.  Also, there are some instances where concentrations for domestic wells are reported as 
“ND” and it is recommended that the detection limits be included (i.e., “1 U” or “< 1”).  Implementing 
this recommendation is not expected to have any cost impact. 
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6.4 CONSIDERATIONS FOR GAINING SITE CLOSE OUT 
 
 
6.4.1 CONSIDER SHUT DOWN TEST OF REMAINING ACTIVE EXTRACTION WELLS 
 
As discussed in Section 5.1, the RSE team is not certain that the current groundwater extraction from the 
east and west systems adds to the overall protectiveness of the remedy.  The RSE team believes it is 
technically reasonable to consider a shut-down test of the remaining extraction wells, with monitoring to 
determine if concentrations increase significantly downgradient of the landfill (including at the new 
monitoring well west of extraction well CP-W3 recommended in Section 6.1.1).   
 
A shut-down test seems technically appropriate given that source area strength has been reduced due to 
previous groundwater extraction associated with the remedy, plus engineering controls for the closed 
landfill such as the cap.  The concentrations at the remedy extraction wells are quite low (except CP-E2, 
which removes water from the basalt at a very low rate).  There are many areas at distance from the 
landfill with relatively low COC concentrations that are nevertheless above cleanup standards (i.e., a 
diffuse plume over a large area), and the overall extent of the COC plume has not been changed 
dramatically since the remedy began operation.  It is not clear that the current P&T system will achieve 
the goal of remediating groundwater to cleanup levels throughout the entire impacted area.  The impacted 
areas away from the landfill are being addressed with a combination of domestic sampling, institutional 
controls, and water hookups, and this seems appropriate.  This shut down test and associated monitoring 
can help determine if a final remedy at the site should or should not include P&T, and can also indicate if  
a TI waver should be considered as part of the final remedy. Given the low concentrations of COCs over a 
large area, there are no in-situ technologies that could reasonably be suggested to achieve cleanup levels 
throughout the plume.  If the shutdown test indicates that the P&T system provides no significant benefit 
with respect to achieving cleanup levels, and there are no identified alternatives that are likely to achieve 
cleanup goals throughout the plume, then evaluating a TI waiver as part of the final remedy may be 
appropriate. 
 
Although a shut-down test may be technically reasonable, it is beyond the scope of the RSE to determine 
how to implement such a test given the existing ROD, Consent Decree, and EPA policy.  It is anticipated 
that this would require substantial work among the stakeholders to develop an acceptable approach and 
work plan.  The approach and work plan would need to establish a monitoring program and related 
triggers for turning back on the P&T system based on observed concentrations and concentration trends.   
The existing compliance monitoring wells west of the landfill, plus the suggested new monitoring well 
west of CP-W3, would provide a good network for monitoring potential plume migration to the west after 
a shut down test is initiated.  Groundwater flow in the lower aquifer near CP-W1  was reported to be on 
the order of 0.6 feet/day (approximately 200 feet/year) per year in the 1991 Final Phase 1 Engineering 
Report, and the pertinent compliance wells are on the order of 1,000 feet west of the western extraction 
wells, so the shut down test will have to be monitored initially for years to determine if there are 
unacceptable results. The RSE team has no basis for calculating the required level of effort for 
establishing a shut down test approach and work plan. The RSE team notes that a shut-down test should 
not be implemented until effectiveness recommendations 6.1.1 to 6.1.3 provided above are all 
implemented, to ensure protectiveness of the remedy during the shutdown test and to better monitor the 
shutdown test. 
 
A shutdown test would likely lead to significant annual cost savings.  It would eliminate approximately 
$45,000 per year of electrical usage, and approximately $15,000 of materials and supplies (such as the 
anti-scaling chemical and other miscellaneous supplies).  It is assumed that quarterly sampling at the 
extraction wells would continue, but it would eliminate process monitoring analysis costs for influent and 
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effluent (approximately 24 samples per year for VOCs plus toxicity testing), which likely would save 
approximately $4,000 per year.   We assume that some significant savings would be realized on labor 
(perhaps a savings of $70,000 from the estimated $215,000 per year for the current system, since there 
would still be labor associated with monitoring, reporting, landfill gas control, etc).  These add up to 
approximately $134,000 per year of savings.  We anticipate that the work plan developed to implement a 
shut-down test may include some additional sampling frequency at selected wells west of the landfill, 
perhaps reducing the net savings to approximately $125,000 per year.  It is noted, however, that this 
recommendation for a shut-down test is made primarily with regard to potential for achieving site 
closeout, and the potential cost savings associated with a shut down test should not be the primary basis 
for determining if this approach is acceptable to all stakeholders. 
 
Implementing this recommendation will preclude the need to add additional water level monitoring points 
to better resolve capture zones for the extraction wells.  If the extraction system is expected to operate for 
a long time into the future, then additional water level measurement locations would be recommended for 
drawing improved potentiometric surface maps, particularly at locations near the extraction wells (to 
preclude the use of water levels at extraction wells) to be consistent with EPA guidance regarding capture 
zone evaluation.   Therefore, it is likely that the addition of multiple new water level measurement points 
would be appropriate if a shut-down test is not anticipated, but we have not quantified the costs since we 
believe the shut-down test is merited.    
 
Although this recommendation for a shut-down test is not being made based on sustainability 
considerations, a shut-down test would also have positive results with respect to sustainability.   The 
current system uses approximately 700,000 kWh per year of electricity, and the vast majority of that 
would be eliminated (electricity would still be required for the LFG system, which we estimate is 
approximately 17% of the electricity usage).  The use and transport of the anti-scaling chemical would 
also be eliminated.  In sum, we estimate that implementing this recommendation would cut the calculated 
greenhouse gas emissions per year (CO2e per year) from approximately 794,708 lbs to approximately 
136,903 lbs (approximately an 83% reduction).  Reductions in NOx and SOx would scale accordingly.  
 
 
6.5 RECOMMENDATIONS FOR IMPROVED SUSTAINABILITY 
 
The site team has initially implemented VFDs for motors, and has upgraded these VFDs for most of the 
motors used in the remedy, which is commendable.  No specific recommendations for sustainability are 
recommended.  As discussed earlier, a shut-down test at the remaining extraction wells would eliminate 
significant electrical usage and some supplies, but the recommendation is made on the basis of costs 
savings and not sustainability.



   

 
 
 
 

Table 6-1. Cost Summary Table 
 

Recommendation Reason 
Additional 

Capital Costs 
($) 

Estimated 
Change in 

Annual Costs 
($/yr) 

Estimated 
Change in Life-

Cycle Costs 
$* 

Estimated 
Change in Life-

Cycle Costs 
(net present 

value) 
$** 

6.1.1 Add Monitoring 
Well West Of CP-W3 Effectiveness $30,000 $500 $37,500 $40,000 

6.1.2 Include 1,4-
Dioxane In Future 
Residential Sampling (At 
Some Frequency) 

Effectiveness $0 $8,000*** $120,000 $160,000 

6.1.3 Tighten Institution 
Controls Regarding 
Groundwater Use And 
Document Approach 
Regarding 1,4-Dioxane 
Detections 

Effectiveness $40,000 $0 $40,000 $40,000 

6.3.1 Modifications To 
Water Level Maps 

Technical 
Improvement $0 $0 $0 $0 

6.3.2 Other Suggested 
Modifications To Quarterly 
Reports 

Technical 
Improvement $0 $0 $0 $0 

6.4.1 Consider Shut-
Down Test Of Remaining 
Active Extraction Wells 

Site Closeout 
Not quantified, 

potentially 
substantial 

(125,000) ($1,850,000)   ($2,500,000) 

 
Costs in parentheses imply cost reductions 
* assumes 20 years of operation with a discount rate of 0% (i.e., no discounting) 
** assumes 20 years of operation with a discount rate of 3% and no discounting in the first year 
***assumes 80 residential samples per year for site COCs, but only every other sample per well over time sampled 
       for 1,4-Dioxane (i.e., 40 per year for 1,4-Dioxane) 



   

 
Table 6-2. Sustainability Summary Table for Recommendations 

 

Recommendation Reason Effects on Sustainability 

6.1.1 Add Monitoring Well 
West Of CP-W3 Effectiveness Minor 

6.1.2 Include 1,4-Dioxane In 
Future Residential Sampling (At 
Some Frequency) 

Effectiveness Minor 

6.1.3 Tighten Institution 
Controls Regarding Groundwater 
Use And Document Approach 
Regarding 1,4-Dioxane 
Detections 

Effectiveness None 

6.3.1 Modifications To Water 
Level Maps 

Technical 
Improvement None   

6.3.2 Other Suggested 
Modifications To Quarterly 
Reports 

Technical 
Improvement None 

6.4.1 Consider Shut-Down 
Test Of Remaining Active 
Extraction Wells 

Cost-Effectiveness Major 

  



   

 
 
 
 
 
 
 
 
 

ATTACHMENT A 
 

SELECTED FRIGURES FROM SITE DOCUMENTS 
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Figure 1. Location of Colbert Landfill 
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Figure 3.  Colbert Landfill Gas Monitoring System 
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Figure 8. Groundwater Monitoring Locations 
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Figure 25. PCE concentrations detected in Lower Aquifer during Supplemental Sampling 
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Figure 26. 1,1-DCE concentrations detected in Lower Aquifer during Supplemental Sampling 
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Figure 27. TCE Concentrations detected in Lower Aquifer during Supplemental Sampling 
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Figure 28.  Domestic well monitoring locations (2004 – 2008) 
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South Interception System:  Trichloroethene 
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Figure 9. Concentration of TCE in South Interception System Extraction Wells 

South Interception System: Tetrachloroethene 
3 

2.5 

2 

1.5 

1 

0.5 

0 
1/1/1994 1/1/1996 1/1/1998 1/1/2000 1/1/2002 1/1/2004 1/1/2006 1/1/2008 

CP-S1 CP-S4 CP-S5 CP-S6 System Shutdown Performance Criteria (0.7 ug/L) 

Figure 10.  Concentration of PCE in South System Extraction Wells 
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West Interception System:  1,1-Dichloroethene 
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Figure 11.  Concentration of 1,1-DCE in West System Extraction Wells 
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Figure 12.  Concentrations of TCE in West System Extraction Wells 
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East Extraction System:  1,1-Dichloroethene 
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Figure 13.  Concentrations of 1,1-DCE in East System Extraction Wells 

East Extraction System: Tetrachloroethene 
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Figure 14.  Concentrations of PCE in East System Extraction Wells 
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Figure 15.  Concentrations of TCE in East System Extraction Wells 
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ATTACHMENT B 
 

REFERENCE VALUES FOR SUSTAINABILITY FOOTPRINT CALCULATIONS 
 



Colbert Landfill Superfund Site Green Remediation - Inventory of Energy, Material, Waste, and Other Remedy Aspects
Pump and Treat System

General Scope Typical Scope Items Useful Information

Labor, Mobilizations, Mileage, and Fuel

Crew Size
Number of 

Days

Hours 
Worked Per 

Day
Total Hours 

Worked
Trips to 

Site

Roundtrip 
Miles to 

Site Fuel Type
Total Miles 

Traveled
Miles Per 

Gallon
Total Fuel 

Used

Equipment Use, Mobilization, and Fuel Usage

HP Load Factor
Equip. Fuel 

Type

Gallons Fuel 
Used per 

Hour
Total Hours 
Operated

Gallons 
Fuel Used 

On-Site Trips to Site
Distance to 

Site
Total Miles 

Traveled
Transport Fuel 

Type
Miles per 

Gallon

Gallons Fuel 
Used for 

Transport.
2 0.5 Gasoline 0.054 56 3.024

Electricity Usage Natural Gas Usage

Equipment Type HP % Full Load Efficiency
Electrical 

Rating (kW) Hours Used
Energy 

Used (kWh)
Heat Load 
(btu/hr)

Power Rating 
(btu/hr) Effiency

Total Hours 
Used

Btus 
Required

Total Therms 
Used

N/A
N/A
N/A

0 703000Totals Total electricity usage from bills Totals

Notes Equipment Type Activity or Notes

Other Generator use for well sampling (2hours per well)
Equipment Type Activity or Notes

Input for Pump and Treat System

- Air stripper operation and off-gas emissions
- Landfill gas extraction, exhaust treatment, and emissions
- Laboratory analysis for process sampling and groundwater monitoring
- Commute for labor not included because staff is assumed to be on-site for other related activities

Participant Mode of Transport. Activity or Notes



Colbert Landfill Superfund Site Green Remediation - Inventory of Energy, Material, Waste, and Other Remedy Aspects
Pump and Treat System

Input for Pump and Treat System
Materials Usage Laboratory Analysis

Material Type Unit Quantity Trips

Total Miles 
Transporte

d Fuel Type Fuel Use Rate Total Fuel Use  Unit Cost

Number 
of 

Samples Total Cost
lbs 4400 1 1000 Diesel 7.2 138.9 Total analytical cost $22,000
lbs 2000 1 2400 Diesel 8.5 282.4 Other

Other
Other
Other
Other
Other
Other
Other
Other

0 22000

gptm = gallons per ton-mile

Waste Generation

Waste Type Unit Quantity Trips
Total Miles 
Transport. Fuel Type Fuel Use Rate Total Fuel Use

tons
tons
tons
tons
tons

gptm = gallons per ton-mile

On-Site Water Usage Fate of On-Site Water Usage
Quantity Discharge Location Quantity

Discharge to surface water 341640000
341640000 Reinjected to aquifer

Discharge to POTW
Discharge to atmosphere
Public Use
Irrigation
Industrial process water
Other beneficial use

Other
Item Quantity
On-site HAP emissions 200
On-site GHG emissions 822206.071
On-site GHG reductions
On-site NOx reductions
On-site SOx reductions
On-site PM reductions

Activity or Notes
emissions from air stripper and LFG off-gas (all VOCs emitted assumed to be HAPs)
Methane emitted in extracted landfill gas 
(CO2 not included in GHG emissios because waste would degrade to CO2 if not landfilled)

Reclaimed water (1000 x gals)
Stormwater (1000 x gals)

Extracted GW #2 (1000 x gals)
Surface water (1000 x gals)

Public water (1000 x gal.) treated P&T water
Extracted GW #1 (1000 x gals) P&T water extracted

For incineration

Resource Type Use of Resource Activity or Notes

Recyclable oil
Hauled to POTW

Mode of Transport. Notes
Non-hazardous
Hazardous

Totals

GAC: regenerated Truck B (5-15 tons) Assumed roundtrip distance
Sequestering agent Truck A (< 5 tons) Round trip from Carson, CA

Mode of Transport. Notes Parameter and Notes



Ext. Rate 
(cfm)

Conc. by 
Volume

Mass 
Emitted   
(lbs/yr)

Global 
Warming 
Potential 

(lbs 
CO2e/lb)

Total 
CO2e* 

Emitted
(lbs)

methane MW= 16 20 9% 39153 21 822206

0 0

0 0

0 0

0 0

0 0

0 0

Total greenhouse gas emissions (GHGs) 822206.1

Compound Emitted

Notes: 

Landfill Gas Emissions

M C Q
ft

mole
L day year

MW
pound

gramse = × × × × × × ×

=
=
=

2 1
241

1440 3 1
4543

8.3 L min 65 days
.

where
M mass emitted (pounds per year)
Q flow  rate (cfm)
C  concentration by volume 
MW =  molecular weight (grams / mole)
divide ppmv by 10  to  obtain  C
divide  ppbv by 10  to  obtain  C

e

6

9



Conv. 
Factor Used

Conv. 
Factor Emitted

Conv. 
Factor Emitted

Conv. 
Factor Emitted

Conv. 
Factor Emitted

Conv. 
Factor Emitted

Mbtu lbs lbs lbs lbs lbs
0 0 0 0 0 4.

8,471,922. 990,775. 617. 971. 82. 235.0446

ON-SITE

Energy
Diesel (on-site) gal 0 139 0 22.5 0 0.17 0 0.0054 0 0.0034 0 5E-06 0
Gasoline (on-site use) gal 3.024 124 375. 19.6 59. 0.11 0 0.0045 0 0.0005 0 4E-05 0.0001
On-site electricity use MWh 703 3400 2,390,200. 0 0 0 0 0 0 0 0 0 0

Other
On-site process emissions (HAPs) lbs 200 0 0 0 0 0 0 0 0 0 0 1 200.
On-site process emissions (GHGs) lbs CO2e 822206.07 0 0 1 822,206. 0 0 0 0 0 0 0 0

ON-SITE TOTAL 2,390,575. 822,265. 0 0 0 200.0001

ELECTRICITY GENERATION
Electricity production MWh 703 7800 5,483,400. 150 105,450. 0.36 253. 1 703. 0.088 62. 0.0393 27.6279

TRANSPORTATION
Diesel (off-site use) gal 421.3 139 58,561. 22.5 9,479. 0.17 72. 0.0054 2. 0.0034 1. 5E-06 0.0022
Gasoline (off-site use) gal 0 124 0 19.6 0 0.11 0 0.0045 0 0.0005 0 4E-05 0
Electricity transmission MWh 703 410 288,230. 18 12,654. 0.0432 30. 0.12 84. 0.0106 7. 0.0047 3.3153

TRANSPORTATION TOTAL 346,791. 22,133. 102. 86. 8. 3.3175

OFF-SITE OTHER

Materials
Diesel Produced gal 421.3 18.5 7,794. 2.7 1,138. 0.0064 3. 0.013 5. 0.0003 0 0.0001 0.0506
GAC: regenerated lbs 4400 9.6 42,240. 2 8,800. 0.025 110. 0.015 66. 0 0 0 0
Gasoline Produced gal 3.024 21 64. 4.4 13. 0.008 0 0.019 0 0.0005 0 0.0002 0.0005
Sequestering agent $ 6600 8.83 58,278. 1.36 8,976. 0.0065 43. 0.0049 32. 0.0005 3. 0.0002 1.188

Off-Site Services
Laboratory Analysis $ 22000 6.49 142,780. 1 22,000. 0.0048 106. 0.0036 79. 0.0004 9. 0.0001 2.86

OFF-SITE OTHER TOTAL 251,156. 40,927. 262. 182. 12. 4.0991

SO x PMEnergy

Totals

Quantity 
Used

Parameters Used, Extracted, Emitted, or Generated for P&T
Air ToxicsCO2e NO x



Type Percentage 
Used*

Full Load Adjusted Full Load Adjusted Full Load Adjusted Full Load Adjusted Full Load Adjusted Full Load Adjusted Full Load Adjusted Full Load Adjusted Full Load Adjusted
Biomass 0% 55 0 0 0 0.0015 0 0.00060 0 0.000084 0 0 0 0 0 0 0 0 0
Coal 5% 0.63 0.0315 2.4 0.12 0.0067 0.000335 0.015 0.00075 0.0017 0.000085 0.0007 0.000035 0.00000024 0.000000012 0.000000042 2.1E-09 3.8E-13 1.197E-14
Geothermal 0% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hydro 82% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Natural Gas 2% 0.57 0.0114 1.4 0.028 0.0012 0.000024 0.012 0.00024 0.000088 0.00000176 0.000193 0.00000386 1.31E-08 2.62E-10 2.9E-09 5.8E-11 0 0
Nuclear 8% 0.55 0.044 0.024 0.00192 0.000056 0.0000045 0.000131 0.00001048 0.0000126 0.000001008 0.0000053 0.000000424 5.2E-09 4.16E-10 4.6E-10 3.68E-11 2.9E-15 1.276E-16
Oil 0% 0.55 0 1.9 0 0.0036 0.0000000 0.0041 0 0.00029 0 0.0000902 0 0.00000129 0 1.01E-08 0 1.04E-12 0
Solar 0% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Wind 3% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Other 0% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total based on kWh at plant 100% 0.1 0.15 0.00036 0.001 0.000088 0.0000393 0.00000001 0.000000002 1E-14

Notes:
- Water consumption for thermoelectric power plants U.S. Average - 0.47  gallons per kWh*
- Water consumption for hydroelectric power assumed to be 0 gallons per kWh (i.e., considers evaporation from reservoir as non-additive)
- Water consumption for coal resource extraction and fuel processing - 0.16 gallons per kWh**
- Water consumption for uranium resource extraction and fuel processing - 0.082 gallons per kWh**
- Water consumption for natural gas resource extraction and fuel processing - 0.10 gallons per kWh**
- Water consumption for biomass based on 55 gallons per kWh***
- CO2e, Nox, SOx, and PM emissions from NREL LCI for each fuel type ****

* Consumptive Water Use for U.S. Power Production, December 2003 • NREL/TP-550-33905
** Gleick PH. Water and energy. Annu. Rev. Energy Environ. Vol 19, 1994. p 267-99.
*** The Water Footprint of Energy Consumption : an Assessment of Water Requirements of Primary Energy Carriers, Winnie Gerbens-Leenes, Arjen Hoekstra, Theo an der Meer, ISESCO Science and 
Technology Vision, Volume 4 - Number 5, May 2008
**** "NREL LCI" refers to the U.S. Dept. of Energy, National Renewable Energy Laboratory (NREL), Life-Cycle Inventory Database (www.nrel.gov/lci) maintained by the Alliance for Sustainable Energy, 
LLC.

HAPs (lbs/kWh)

Power Sources and Global Emissions Factors for Electricity Provided by
State of Washington Department of Commerce, 2010 Utility Fuel Mix Report for Inland Power & Light

Dioxins (lbs/kWh)Lead (lbs/kWh) Mercury (lbs/kWh)Water (gal/kWh) CO2e (lbs/kWh) NOx (lbs/kWh) SOx (lbs/kWh) PM (lbs/kWh)



This study assumes that the 33% thermal efficiency includes the 5% parasitic load.

For the purpose of this study, the sum of the "energy used" for  "electricity production", "electricity 
transmission", and "on-site electricity use" equals the total amount of energy used to generate the 1 
MWh used by the consumer.  According to the U.S. Dept. of Energy 
(GridWorks: Overview of the Electric Grid http://sites.energetics.com/gridworks/grid.html) 
approximately power plants have a thermal efficiency of approximately 33% and the transmission of 
electricity results in a loss of approximately 10% of the electricity produced.  In addition, the National 
Renewable Energy Laboratory (Consumptive Water Use for U.S. Power Production December 2003 • 

NREL/TP-550-33905) states that thermoelectric plants use approximately 5% of the gross electricity 
produced for on-site demand (i.e., parasitic loads).

For use of 1 MWh of electricity on-site, the following calculations illustrate the electricity and energy 
used.

Electricity and Energy Used for the Production, Transmission, and On-Site Use of Electricity

G P T U
G G G
G
G

where
G electricity generated MWh
P parasitic load MWh of G
T transmission loss MWh of G
U energy used onsite MWh

P MWh
T MWh

= + +
= + +
− =

=

=
=
=
=

= × =
= × =
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where
E energy input btu
E energy lost electricity production

thermal lossand parasitic load btu
E energy lost electricity transmission btu
E energy used onsitein the formof

electricity btu
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Default Environmental Footprint Conversion Factor References

Environmental Footprint Analysis - Romic Facility, East Palo Alto, CA

Material/Fuel/Service Green Indicator Value Units Assumptions Information Source

Energy Used 124 Mbtu/gal
The reference provides the higher heating value of gasoline as 5.218 MMBTU per barrel and defines a barrel as 42 gallons.  This converts to 
approximately 124 Mbtu/gallon.  

Climate Leader GHG Inventory EPA-430--K-08-004, May 2008

Electricity Used MWh/gal not applicable -- no electricity used when gasoline is combusted on-site or in transportation

All Water Used gal x 1000/gal not applicable -- no water used when gasoline is combusted on-site or in transportation

Potable Water Used gal x 1000/gal not applicable -- no water used when gasoline is combusted on-site or in transportation

Groundwater Extracted gal x 1000/gal not applicable -- no water used when gasoline is combusted on-site or in transportation

CO2e Emitted 19.6 lbs/gal
The reference provides CO2e emitted as 8.81 kg of CO2 per gallon.  This converts to 19.4 pounds per gallon.  Additionally, N2O and CH4 emissions are 
provided as g/gal.   Values are converted to lbs/gal using a global warming potential (GWP) of 1 for carbon dioxide, 21 for methane,  and 310 for nitrous 
oxide.

Climate Leader GHG Inventory EPA-430--K-08-004, May 2008

NO x Emitted 0.11 lbs/gal
NREL LCI reported the amount of gasoline in liters required to transport one ton-kilometer (tkm) and provided outputs to nature in kg. The output 
(nitrogen oxides) generated from transporting 1 tkm was divided by the amount of gasoline required to transport 1 tkm, and the units of the result were 
converted from kg/L to lbs/gallon.

NREL LCI File: 
SS_Transport, single unit truck, gasoline powered.xls

SO x Emitted 0.0045 lbs/gal
NREL LCI reported the amount of gasoline in liters required to transport one ton-kilometer (tkm) and provided outputs to nature in kg. The output (sulfur 
oxides) generated from transporting 1 tkm was divided by the amount of gasoline required to transport 1 tkm, and the units of the result were converted 
from kg/L to lbs/gallon.

NREL LCI File: 
SS_Transport, single unit truck, gasoline powered.xls

PM Emitted 0.00054 lbs/gal
NREL LCI reported the amount of gasoline in liters required to transport one ton-kilometer (tkm) and provided outputs to nature in kg. The output 
(Particulates, > 2.5 um, and < 10um) generated from transporting 1 tkm was divided by the amount of gasoline required to transport 1 tkm, and the units 
of the result were converted from kg/L to lbs/gallon.

NREL LCI File: 
SS_Transport, single unit truck, gasoline powered.xls

Solid Waste Generated tons/gal
not applicable -- no waste generated when gasoline is combusted on-site or in transportation (solid waste and waste oil from maintenance would be 
tracked separately)

Haz. Waste Generated tons/gal
not applicable -- no waste generated when gasoline is combusted on-site or in transportation (solid waste and waste oil from maintenance would be 
tracked separately)

Air Toxics Emitted 0.000039 lbs/gal
Not available in NREL LCI transport files.  Summed hazardous  air pollutants emitted from combusting gasoline in industrial equipment.  NREL LCI provides 
results in kg per L combusted.  Converted this to pounds per gallon by multiplying by 3.785 and multiplying by .2.2

NREL LCI File: 
SS_gasoline combusted in industrial equipment.xls

Mercury Released 0 lbs/gal EUROPA ELCD - Reference does not indicate a release of mercury.

Lead Released 0 lbs/gal EUROPA ELCD - Reference does not indicate a release of lead

Dioxins Released 0 lbs/gal EUROPA ELCD - Reference does not indicate a release of dioxins.

"NREL LCI" refers to the U.S. Dept. of Energy, National Renewable Energy Laboratory (NREL), Life-Cycle Inventory Database (www.nrel.gov/lci) maintained by the Alliance for Sustainable Energy, LLC.

Gasoline (on-site use)

EUROPA file location:
 Lorry transport; Euro 0, 1, 2, 3, 4 mix; 22 t total weight, 17,3 t max payload (excluding fuel supply):  
http://lca.jrc.ec.europa.eu/lcainfohub/datasets/elcd/processes/b444f4d2-3393-11dd-bd11-
0800200c9a66_02.00.000.xml



Default Environmental Footprint Conversion Factor References

Environmental Footprint Analysis - Romic Facility, East Palo Alto, CA

Material/Fuel/Service Green Indicator Value Units Assumptions Information Source

Energy Used 139 Mbtu/gal
The reference provides the higher heating value of diesel as 5.825 MMBTU per barrel and defines a barrel as 42 gallons.  This converts to approximately 
139 Mbtu/gallon.  

Climate Leader GHG Inventory EPA-430--K-08-004, May 2008

Electricity Used MWh/gal

All Water Used gal x 1000/gal

Potable Water Used gal x 1000/gal

Groundwater Extracted gal x 1000/gal

CO2e Emitted 22.5 lbs/gal
The reference provides CO2e emitted as 10.15 kg of CO2 per gallon.  This converts to 22.3 pounds per gallon.  Additionally, N2O and CH4 emissions are 
provided as g/gal.   Values are converted to lbs/gal using a global warming potential (GWP) of 1 for carbon dioxide, 21 for methane,  and 310 for nitrous 
oxide.

Climate Leader GHG Inventory EPA-430--K-08-004, May 2008

NO x Emitted 0.17 lbs/gal
NREL LCI reported the amount of diesel in liters required to transport one ton-kilometer (tkm) and provided outputs to nature in kg. The output (nitrogen 
oxides) generated from transporting 1 tkm was divided by the amount of diesel required to transport 1 tkm, and the units of the result were converted 
from kg/L to lbs/gallon.

NREL LCI File: 
SS_Transport, single unit truck, diesel powered.xls

SO x Emitted 0.0054 lbs/gal
NREL LCI reported the amount of diesel in liters required to transport one ton-kilometer (tkm) and provided outputs to nature in kg. The output (sulfur 
oxides) generated from transporting 1 tkm was divided by the amount of diesel required to transport 1 tkm, and the units of the result were converted 
from kg/L to lbs/gallon.

NREL LCI File: 
SS_Transport, single unit truck, diesel powered.xls

PM Emitted 0.0034 lbs/gal
NREL LCI reported the amount of diesel in liters required to transport one ton-kilometer (tkm) and provided outputs to nature in kg. The output 
(Particulates, > 2.5 um, and < 10um) generated from transporting 1 tkm was divided by the amount of diesel required to transport 1 tkm, and the units of 
the result were converted from kg/L to lbs/gallon.

NREL LCI File: 
SS_Transport, single unit truck, diesel powered.xls

Solid Waste Generated tons/gal
not applicable -- no waste generated when diesel is combusted on-site or in transportation (solid waste and waste oil from maintenance would be tracked 
separately)

Haz. Waste Generated tons/gal
not applicable -- no waste generated when diesel is combusted on-site or in transportation (solid waste and waste oil from maintenance would be tracked 
separately)

Air Toxics Emitted 0.0000052 lbs/gal
Not available in NREL LCI transport files.  Summed hazardous  air pollutants emitted from combusting diesel in industrial equipment.  NREL LCI provides 
results in kg per L combusted.  Converted this to pounds per gallon by multiplying by 3.785 and multiplying by .2.2

NREL LCI File: 
SS_diesel combusted in industrial equipment.xls

Mercury Released 0 lbs/gal EUROPA ELCD - Reference does not indicate a release of mercury.

Lead Released 0 lbs/gal EUROPA ELCD - Reference does not indicate a release of lead

Dioxins Released 0 lbs/gal EUROPA ELCD - Reference does not indicate a release of dioxins.

Diesel (off-site use)

EUROPA ECLD refers to the European Reference Life Cycle Database (ELCD core database), version II compiled under contract on behalf of the European Commission - DG Joint Research Centre - Institute for Environment and Sustainability with technical and scientific support by JRC-IES from early 2008 to early 2009.  
(http://lca.jrc.ec.europa.eu/lcainfohub/datasetArea.vm)

EUROPA file location:
 Lorry transport; Euro 0, 1, 2, 3, 4 mix; 22 t total weight, 17,3 t max payload (excluding fuel supply):  
http://lca.jrc.ec.europa.eu/lcainfohub/datasets/elcd/processes/b444f4d2-3393-11dd-bd11-
0800200c9a66_02.00.000.xml



Default Environmental Footprint Conversion Factor References

Environmental Footprint Analysis - Romic Facility, East Palo Alto, CA

Material/Fuel/Service Green Indicator Value Units Assumptions Information Source

Energy Used 18.5 Mbtu/gal EUROPA ELCD - All forms of energy summed and converted to Mbtus per gallon of product.

Electricity Used 0.00059 MWh/gal
Not provided by EUROPA ELCD.  NREL LCI includes electricity usage for crude oil, in refinery with an allocation to diesel. Electricity from crude oil, in 
refinery (allocated to diesel) and crude oil, at production are included. 

All Water Used 0.00077 gal x 1000/gal
EUROPA ELCD - Sum of "water", "surface water", "groundwater", and "river water".  Negative values (indicating return of water to the hydrosphere) were 
not included.  Sea water was also not included.  Result converted to thousands of gallons per gallon of product

Potable Water Used gal x 1000/gal Not applicable -- no local potable water used during diesel production.

Groundwater Extracted gal x 1000/gal Not applicable -- no local or on-site ground water extracted during diesel production.

CO2e Emitted 2.7 lbs/gal
EUROPA ELCD - Sum of total global warming potential for carbon dioxide, methane, and nitrous oxide released to atmosphere.  A global warming 
potential of 21 is used for methane and a global warming potential of 310 is used for nitrous oxide.  Results converted to pounds of carbon dioxide 
equivalents per gallon of product.

NO x Emitted 0.0064 lbs/gal EUROPA ELCD - Sum of nitrogen oxides emitted to atmosphere. Results converted to pounds of NO x per gallon of product.

SO x Emitted 0.013 lbs/gal EUROPA ELCD - Sum of sulfur oxides emitted to atmosphere. Results converted to pounds of SO x per gallon of product. 

PM Emitted 0.00034 lbs/gal EUROPA ELCD - Sum of particulate matter (PM 10 and smaller) emitted to atmosphere. Results converted to pounds of PM per gallon of product.

Solid Waste Generated 0.00000036 tons/gal
EUROPA ELCD - Sum of all listed wastes (demolition debris) except for radioactive wastes, slag, and mining wastes, which would likely not be disposed of 
in a landfill.

Haz. Waste Generated 0 tons/gal
EUROPA ELCD - "Chemical waste, toxic" converted into tons per pound of product.  No hazardous waste is listed in EUROPA for diesel production, 
suggesting that little or no hazardous waste is produced as a result of these activities.

Air Toxics Emitted 0.00012 lbs/gal
EUROPA ELCD - Sum of all hazardous air pollutants and groups of contaminants as defined by EPA (HAPs) emitted to atmosphere.  Reported as pounds per 
gallon of product.

Mercury Released 0.000000048 lbs/gal EUROPA ELCD - Sum of all mercury and mercury compounds released to air or water.  Reported as pounds per gallon of product.

Lead Released 0.0000015 lbs/gal EUROPA ELCD - Sum of all lead and lead compounds released to air or water.  Reported as pounds per gallon of product.

Dioxins Released 3E-14 lbs/gal EUROPA ELCD - Sum of all dioxins released to air or water.  Reported as pounds per gallon of product.

Diesel Produced

Primary NREL LCI File: 
-SS_crude oil, in refinery.xls

Secondary NREL LCI File:
-SS_crude oil, at production.xls

EUROPA file location:  Diesel at refinery:  
http://lca.jrc.ec.europa.eu/lcainfohub/datasets/html/processes/244524ed-7b85-4548-b345-

f58dc5cf9dac_02.00.000.html



Default Environmental Footprint Conversion Factor References

Environmental Footprint Analysis - Romic Facility, East Palo Alto, CA

Material/Fuel/Service Green Indicator Value Units Assumptions Information Source

Energy Used 9.6 Mbtu/lbs Calculated using information from the cited reference. See support file for calculations.

Electricity Used 0.00044 MWh/lbs Calculated using information from the cited reference. See support file for calculations.

All Water Used 0.0064 gal x 1000/lbs Calculated using information from the cited reference. See support file for calculations.

Potable Water Used gal x 1000/lbs Not applicable -- no local potable water used.

Groundwater Extracted gal x 1000/lbs Not applicable -- no local or on-site ground water extracted.

CO2e Emitted 2 lbs/lbs

NO x Emitted 0.025 lbs/lbs

SO x Emitted 0.015 lbs/lbs

PM Emitted 0 lbs/lbs Not calculated

Solid Waste Generated 0 tons/lbs Information not available.  To be added when additional information becomes available.

Haz. Waste Generated 0 tons/lbs Information not available.  To be added when additional information becomes available.

Air Toxics Emitted 0 lbs/lbs Information not available.  To be added when additional information becomes available.

Mercury Released 0 lbs/lbs Information not available.  To be added when additional information becomes available.

Lead Released 0 lbs/lbs Information not available.  To be added when additional information becomes available.

Dioxins Released 0 lbs/lbs Information not available.  To be added when additional information becomes available.

GAC: regenerated
Use of Adsorbents for the Removal of Pollutants from Wastewaters, by Gordon McKay, 

published by CRC Press, 1995, ISBN 0849369207

Calculated using information from the cited reference. See support file for calculations.  



Default Environmental Footprint Conversion Factor References

Environmental Footprint Analysis - Romic Facility, East Palo Alto, CA

Material/Fuel/Service Green Indicator Value Units Assumptions Information Source

Energy Used 21 Mbtu/gal EUROPA ELCD - All forms of energy summed and converted to Mbtus per gallon of product.

Electricity Used 0.00059 MWh/gal
Not provided by EUROPA ELCD.  NREL LCI includes electricity usage for crude oil, in refinery with an allocation to diesel. Electricity from crude oil, in 
refinery (allocated to diesel) and crude oil, at production are included. 

All Water Used 0.00079 gal x 1000/gal
EUROPA ELCD - Sum of "water", "surface water", "groundwater", and "river water".  Negative values (indicating return of water to the hydrosphere) were 
not included.  Sea water was also not included.  Result converted to thousands of gallons per gallon of product

Potable Water Used gal x 1000/gal Not applicable -- no local potable water used during gasoline production.

Groundwater Extracted gal x 1000/gal Not applicable -- no local or on-site ground water extracted during gasoline production.

CO2e Emitted 4.4 lbs/gal
EUROPA ELCD - Sum of total global warming potential for carbon dioxide, methane, and nitrous oxide released to atmosphere.  A global warming 
potential of 21 is used for methane and a global warming potential of 310 is used for nitrous oxide.  Results converted to pounds of carbon dioxide 
equivalents per gallon of product.

NO x Emitted 0.008 lbs/gal EUROPA ELCD - Sum of nitrogen oxides emitted to atmosphere. Results converted to pounds of NO x per gallon of product.

SO x Emitted 0.019 lbs/gal EUROPA ELCD - Sum of sulfur oxides emitted to atmosphere. Results converted to pounds of SO x per gallon of product.  

PM Emitted 0.00052 lbs/gal EUROPA ELCD - Sum of particulate matter (PM 10 and smaller) emitted to atmosphere. Results converted to pounds of PM per gallon of product.

Solid Waste Generated 0.00000042 tons/gal
EUROPA ELCD - Sum of all listed wastes (demolition debris) except for radioactive wastes, slag, and mining wastes, which would likely not be disposed of 
in a landfill.

Haz. Waste Generated 0 tons/gal
EUROPA ELCD - "Chemical waste, toxic" converted into tons per pound of product.  No hazardous waste is listed in EUROPA for diesel production, 
suggesting that little or no hazardous waste is produced as a result of these activities.

Air Toxics Emitted 0.00016 lbs/gal
EUROPA ELCD - Sum of all hazardous air pollutants and groups of contaminants as defined by EPA (HAPs) emitted to atmosphere.  Reported as pounds per 
gallon of product.

Mercury Released 0.000000085 lbs/gal EUROPA ELCD - Sum of all mercury and mercury compounds released to air or water.  Reported as pounds per gallon of product.

Lead Released 0.0000022 lbs/gal EUROPA ELCD - Sum of all lead and lead compounds released to air or water.  Reported as pounds per gallon of product.

Dioxins Released 3.1E-14 lbs/gal EUROPA ELCD - Sum of all dioxins released to air or water.  Reported as pounds per gallon of product.

Gasoline Produced

Primary NREL LCI File: 
-SS_crude oil, in refinery.xls

Secondary NREL LCI File:
-SS_crude oil, at production.xls

EUROPA file location:  Gasoline at refinery:  
http://lca.jrc.ec.europa.eu/lcainfohub/datasets/html/processes/5f62ed77-85d0-4c99-8d2c-

be56951d8fb3_02.00.000.html



Default Environmental Footprint Conversion Factor References

Environmental Footprint Analysis - Romic Facility, East Palo Alto, CA

Material/Fuel/Service Green Indicator Value Units Assumptions Information Source

Energy Used 8.83 Mbtu/$

Electricity Used 0.00048 MWh/$

All Water Used 0.0009 gal x 1000/$

Potable Water Used gal x 1000/$

Groundwater Extracted gal x 1000/$

CO2e Emitted 1.36 lbs/$

NO x Emitted 0.0065 lbs/$

SO x Emitted 0.0049 lbs/$

PM Emitted 0.00052 lbs/$

Solid Waste Generated 0 tons/$

Haz. Waste Generated 0 tons/$

Air Toxics Emitted 0.00018 lbs/$

Mercury Released 0.000000011 lbs/$

Lead Released 0.00000012 lbs/$

Dioxins Released 1.1E-13 lbs/$

Based on the cited reference, approximatley 1.36 lb of CO2 is emitted per dollar of output in the manufacturing sector.  In the absence of other 
information, it is assumed that the chemical manufacturer also has an emission profile of approximately 1.36 lb of CO2 emitted per dollar of product.  

Conversion factor estimates assume that 50% of this 1 lb of CO2 per dollar of sample cost results from electricity use (U.S. average fuel blend) and 50% is 
due to diesel use.  A pound of product can then be converted into electricity and diesel usage.  The conversion factors result from  this electricity and 

diesel usage.  

Sequestering agent
U.S. CARBON DIOXIDE EMISSIONS AND INTENSITIES OVER TIME: A DETAILED ACCOUNTING 

OF INDUSTRIES, GOVERNMENT AND HOUSEHOLDS, APRIL 2010



Default Environmental Footprint Conversion Factor References

Environmental Footprint Analysis - Romic Facility, East Palo Alto, CA

Material/Fuel/Service Green Indicator Value Units Assumptions Information Source

Energy Used 6.49 Mbtu/$

Electricity Used 0.00035 MWh/$

All Water Used 0.00066 gal x 1000/$

Potable Water Used gal x 1000/$

Groundwater Extracted gal x 1000/$

CO2e Emitted 1 lbs/$

NO x Emitted 0.0048 lbs/$

SO x Emitted 0.0036 lbs/$

PM Emitted 0.0004 lbs/$

Solid Waste Generated 0 tons/$

Haz. Waste Generated 0 tons/$

Air Toxics Emitted 0.00013 lbs/$

Mercury Released 8.4E-09 lbs/$

Lead Released 0.000000085 lbs/$

Dioxins Released 7.9E-14 lbs/$

Based on the cited reference, approximatley 1 lb of CO2 is emitted per dollar of GDP.   Conversion factor estimates assume that 50% of this 1 lb of CO2 
per dollar of sample cost results from electricity use (U.S. average fuel blend) and 50% is due to diesel use.  A pound of product can then be converted into 

electricity and diesel usage.  The conversion factors result from  this electricity and diesel usage.  
Laboratory Analysis

U.S. CARBON DIOXIDE EMISSIONS AND INTENSITIES OVER TIME: A DETAILED ACCOUNTING 
OF INDUSTRIES, GOVERNMENT AND HOUSEHOLDS, APRIL 2010
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IDENTIFYING INFORMATION [9] 
 
Site Name:  Onalaska Municipal Landfill Superfund Site 
 
Location:  Onalaska, Wisconsin 
 
CERCLIS #:  WID980821656 
 
ROD Date:  August 14, 1990 
 
ESD Date:  September 29, 2000; November 13, 2001 
 
 
TECHNOLOGY APPLICATION 
 
Type of Action:  Remedial 
 
Period of Operation: 
 

• Pump and Treat (P&T) (for groundwater) – June 1994 through November 2001 
• In Situ Bioventing (for soil) – May 1994 to February 1997 
• Monitored Natural Attenuation (MNA) (for groundwater) – November 2001 to present 

 
Quantity of Material Treated during Application: 
 

• 2.17 billion gallons of groundwater treated from 1994 through 2001 
• Quantity of soil treated was not reported 

 
 
BACKGROUND [1,3] 
 
Waste Management Practice that Contributed to Contamination:  Disposal of municipal and chemical 
wastes in a landfill 
 
Facility Operations: 
 

• The Onalaska Municipal Landfill Superfund Site (Onalaska) is located in Onalaska, Wisconsin, 
about 10 miles north of La Crosse, Wisconsin.  The 11-acre site is located 400 feet from the 
Black River and within 500 feet of several residences. 

 
• The site was used as a sand and gravel quarry from the early to mid-1960s.  In the mid-1960s, 

the Town of Onalaska began using the site as a landfill for both municipal and chemical wastes.  
In 1978, the Wisconsin Department of Natural Resources (WDNR) concluded that the landfill 
operation did not comply with state codes and ordered the landfill closed.  Landfill operations 
stopped in September 1980, and the landfill was capped in June 1982. 

 
• WDNR site investigations in September 1982 identified elevated levels of organic and inorganic 

contaminants in the aquifer beneath the landfill, which also served as the primary source of 
drinking water for the residents in the area.  The site was placed on the National Priorities List in 
September 1984. 

SITE INFORMATION 
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• Results of the remedial investigation (RI) conducted in 1988 and 1989 indicated that soils above 
the groundwater table and adjacent to the southwestern edge of the landfill were contaminated 
with petroleum solvents, including naphtha, at levels as high as 550 milligrams per kilogram 
(mg/kg).  Groundwater was contaminated with (1) volatile organic compounds (VOCs), primarily 
toluene; 1,1-dichloroethane (1,1-DCA); and trichloroethene (TCE); and (2) metals, including 
barium and arsenic.  The groundwater plume extended at least 800 feet from the southwestern 
edge of the landfill and discharged to nearby wetlands and the adjacent river.  Figure 1 shows the 
extent of groundwater and nonaqueous phase liquid (NAPL) contamination at the site. 

 
• Also during the RI, the U.S. Environmental Protection Agency (EPA) determined that the landfill 

cap installed in 1982 did not meet state closure requirements.  The cap was found to be only 1 
foot thick in some areas, and the soils encountered in the landfill cap did not satisfy the 
requirements for particle size or saturated hydraulic conductivity.  It was also found that the 
landfill cap had deteriorated from surface runoff and frost damage.  Erosion gullies and animal 
burrows were also discovered in some areas.  Figure 2 shows the damaged areas of the landfill 
cap. 

 
• A new landfill cap was constructed in 1993 and was designed to prevent storm water infiltration 

into the landfill.  This landfill cap was installed in accordance with applicable federal and state 
requirements and consists of the following layers: grading, 2-foot clay (minimum), gravel 
drainage, frost-protective soil, and 6-inch topsoil.  The cap also has a passive methane gas 
venting system. 

 
Regulatory Context: 
 

• A record of decision (ROD) was signed in August 1990.  The ROD specified a P&T system for 
groundwater; bioventing for soils; monitoring for groundwater, surface water and sediments; and 
installing a landfill cap that met federal and state requirements. 

 
• An explanation of significant difference (ESD) was signed in September 2000, which changed the 

cleanup goals specified in the ROD to updated state groundwater cleanup goals. 
 

• A second ESD was signed in November 2001, allowing for the temporary shutdown of the 
groundwater P&T system to study the potential for natural attenuation to address remaining 
contamination in groundwater and to revise the monitoring program. 

 
• The first 5-year review of the site was conducted in 1998. 

 
• The second 5-year review of the site was conducted in 2003. 

 
Remedy Selection: 
 

• Groundwater – P&T followed by MNA 
• Soil – in situ bioventing 
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Figure 1.  Extent of Groundwater and Non-Aqueous Phase Liquid Contamination [12] 
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Figure 2.  Damaged Areas of the Landfill Cap [12] 
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SITE LOGISTICS/CONTACTS 
 
Site Lead:  Federal Lead/Fund Financed 
 
Remedial Project Manager: 
Michael Berkoff 
U.S. Environmental Protection Agency Region 5 
77 W. Jackson Blvd. 
SRF-6J 
Chicago, IL  60604 
Phone:  (312) 353-8983 
Fax:  (312) 353-8426 
Email:  berkoff.michael@epa.gov 
 
State Contact: 
Eileen Kramer 
Wisconsin Department of Natural Resources 
P.O. Box 4001 
Eau Claire, WI  54702 
Phone:  (715) 839-3824 
Fax:  (715) 839-6076 
Email:  kramee@dnr.state.wi.us 
 
EPA Support Contractor: 
CH2MHill 
135 South 84th St., Suite 325 
Milwaukee, WI  53214 
Phone:  (414) 272-2426 
Fax:  (414) 272-4408 
Web Site:  www.ch2m.com 
 
State Support Contractor: 
Peter Moore 
ENSR Corporation 
4500 Park Glen Rd., Suite 210 
St. Louis Park, MN  55416 
Phone:  (952) 924-0117 
 

 
 
MATRIX IDENTIFICATION 
 
Soil and Groundwater 
 
 
CONTAMINANT CHARACTERIZATION [1,2,3,9] 
 
Primary Contaminant Groups: 
 
VOCs, semivolatile organic compounds (SVOCs), metals 
 

MATRIX DESCRIPTION 
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• The groundwater beneath the landfill was contaminated with VOCs, including TCE; 1,1-DCA; 
1,1,1-trichloroethane (1,1,1-TCA); 1,1-dichloroethene (1,1-DCE); 1,2-dichlorethene (1,2-DCE); 
and benzene, toluene, ethylbenzene, and xylene (BTEX).  During the RI, concentrations of 
chlorinated VOCs were as high as 800 micrograms per liter (µg/L) for 1,1-DCA, 27 µg/L for 1,2-
DCE, and 8 µg/L for TCA (cleanup goals are shown in Table 4). 

 
• The soil in the vadose zone immediately above the water table and downgradient of the landfill 

was contaminated with petroleum hydrocarbon solvents, primarily naphtha, at levels as high as 
550 mg/kg. 

 
• Metals of concern in groundwater included barium, arsenic, iron, manganese, and lead. 

 
 
MATRIX CHARACTERISTICS AFFECTING TREATMENT COSTS OR PERFORMANCE [1,2,6,9,11,12] 
 
The table below provides matrix characteristics for each of the three remedial technologies.  These 
values were based on baseline sampling or were observed during startup of each remedy. 
 

Matrix Characteristics Affecting Treatment Costs or Performance 
Matrix Characteristic Value 

Pump and Treat (Groundwater) 
Thickness of zone of interest 10 – 70 feet bgs 
Presence of NAPLs Yes 

In Situ Bioventing (Soil) 
Depth bgs/thickness of zone of interest 11 – 15 feet 
Presence of NAPLs Yes 
Oxygen 11.5% 
Carbon dioxide 5.5%  
Methane 1.3% 

Monitored Natural Attenuation (Groundwater) 
pH 5.2 – 7.2 
Thickness of zone of interest 10 – 70 feet bgs 
Total organic carbon 4 mg/L 
Oil & grease 0.7 mg/L 
Oxidation/reduction potential 180 mV 

 
Notes: 
bgs = Below ground surface 
mg/L = Milligrams per liter 
mV = Millivolts 
 
 
SITE HYDROGEOLOGY [1,5] 
 
The upper groundwater aquifer consists primarily of sand and gravel and is 135 to 142 feet thick.  This 
aquifer serves as a primary source of drinking water for local residents.  The depth to the groundwater 
table is generally 15 feet below ground surface (bgs) but rises to 11 feet during the spring.  Groundwater 
flow is generally to the south-southwest, toward the wetlands and the Black River, at a rate of 55 to 110 
feet per year.  Groundwater flow is to the south-southeast during high groundwater table conditions, 
which occur a few months a year. 
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PRIMARY TREATMENT TECHNOLOGY 
 

• Groundwater – P&T (treatment for metals using sodium hydroxide and polymer addition; air 
stripping for VOCs) followed by MNA 

• Soil – in situ bioventing 
 
 
SYSTEM DESCRIPTION AND OPERATION [2,4,6,7,8,9,10] 
 
Groundwater P&T 
 

• The groundwater P&T system consisted of five extraction wells located along the downgradient 
edge of the landfill, as shown in Figure 3.  The design flow rate of the P&T system was 600 to 
800 gallons per minute (gpm); the following describes the extraction well designs: 

 
- In spring 1991, a pump test was conducted to establish the number and location of wells and 

flowrates required to achieve the design capacity.  Based on this testing, 5 extraction wells 
(EW-1 to -5) were identified to capture the plume and treat a total of 800 gpm.  The wells 
were spaced 150 to 200 feet apart, with one well pumping at a rate of 100 gpm, two wells at 
150 gpm, and the other two wells at 200 gpm. 

- EW-3 was designed with a 50-foot screen and a total depth of 85 feet bgs, while the other 
four extraction wells were each designed with a 45-foot screen and a total depth of 80 feet.  
All five extraction wells were 8 inches in diameter. 

- The depths specified were chosen because they contain the highest groundwater 
contaminant concentrations. 

 
• The groundwater treatment system was designed to remove VOCs and iron.  The system 

included aeration, clarification, and the addition of sodium hydroxide and polymer for iron 
removal.  Air stripping was used to remove VOCs.  The treated water was discharged to the river, 
and the clarifier sludge was dewatered and disposed in a landfill. 

 
• The total volume of groundwater extracted and treated from 1994 through 2001 was more than 2 

billion gallons.  Table 1 provides information about the volume of groundwater treated by year, 
the average daily extraction rate, and the average pumping rate: 

 
• Groundwater monitoring samples were collected from monitoring wells, extraction wells, and two 

residential wells.  Baseline samples were collected in November 1993 (before system startup), 
then quarterly beginning in March 1995.  In March 1997, the monitoring frequency was reduced to 
semi-annual. 

 
• The system was operated from June 1994 to November 2001 and was operational about 80 

percent of the time.  The downtime was caused by equipment failures, maintenance, power 
outages, and automatic shutoffs. 

 
• In November 2001, EPA issued an ESD allowing shutdown of the groundwater P&T system for a 

natural attenuation study.  The system was shut down on November 26, 2001.  Before the system 
was shut down, the groundwater monitoring program was revised to monitor plume behavior 
under non-pumping conditions and to allow for the natural attenuation study. 

 
 

TREATMENT SYSTEM DESCRIPTION 
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Figure 3.  Extraction Well and Groundwater Monitoring Network [4]  
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Table 1.  Groundwater Pumping Rates [9] 

Year 

Total Volume 
Extracted and Treated 

(gal) 

Average Daily 
Extraction Rate 

(gal/day) 
Average Pumping 

Rate (gpm) 
1994 176,247,120 855,568* 594* 
1995 261,374,480 716,094 497 
1996 247,556,080 678,236 471 
1997 279,514,300 765,793 532 
1998 257,877,450 706,514 491 
1999 344,720,570 944,440 656 
2000 365,955,490 1,002,618 696 
2001 234,774,790 815,190* 566* 
Total 2,168,020,280 810,557 563 

 
Notes: 
*Based on partial year due to startup in 1994 and shutdown in 2001. 
gal = Gallons 
gal/day = Gallons per day 
gpm = Gallons per minute 
 
In Situ Bioventing 
 

• In situ bioventing of soils consisted of injecting air into the area of petroleum NAPL contamination, 
to stimulate naturally occurring aerobic microbes and to promote biodegradation of the organic 
compounds.  The area of NAPL contamination targeted for bioremediation was 2.5 acres 
downgradient of the landfill.  The 3- to 5-foot NAPL layer was estimated to be at a depth of 8 to 
12 feet bgs. 

 
• In situ treatment to address contamination in the landfill was not considered technically feasible 

because of the potential for aerobic surface conditions to cause the landfill to smolder. 
 

• The in situ remediation system, shown in Figure 4, consisted of 29 vertical air injection wells (AW-
01 to AW-29), each 2 inches in diameter.  The wells were installed on 40- to 50-foot centers, 
screened within the NAPL layer.  The wells were connected by a header piping network to a 
single aeration well blower.  The wells were equipped with valves used to modulate the air supply 
in response to the rate of oxygen consumption in each area.  The system was designed to 
provide air at a rate of 100 to 420 standard cubic feet per minute (scfm).  In addition, six soil gas 
probes were installed, with two probes per nest (one probe in the top and one in the bottom of the 
NAPL layer).  The probes supported monitoring of subsurface conditions over time. 

 
• Based on initial results for soil gas samples, the target NAPL area was divided into three 

subareas: 
 

- Area A – Oxygen conditions in Area A were low, but not depleted.  Oxygen concentrations 
ranged from 9 to 19.1 percent; carbon dioxide concentrations were less than 7 percent; and 
methane was not detected above 1 percent.  In general, soil in this area was less 
contaminated than in other subareas.  There appeared to be ongoing microbial activity that 
was not limited by the availability of oxygen in soil gas. 

- Area B – Oxygen levels at Area B were significantly depleted (less than 2 percent).  Carbon 
dioxide concentrations were as high as 17.5 percent.  Methane concentrations were as high 
as 29 percent, although they generally measured less than 5 percent in most soils in this 
area.  The area appeared to be the most contaminated, and microbial activity appeared to be 
limited by the low levels of oxygen. 

- Area C – Oxygen levels in Area C were similar to conditions in Area A.  Although there was 
some oxygen depletion in the soil, oxygen levels were adequate to sustain microbial activity. 
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Figure 4.  In Situ Bioventing System – Vertical Air Injection Well Locations [2] 
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• The system operated from May 1994 to February 1997.  The total system air flow ranged 
between 270 and 320 scfm. 

 
• In 1998, as part of the first 5-year review, EPA concluded that bioventing was no longer affecting 

biodegradation, and the system was shut down.  Based on confirmation of oxygen levels in soil 
gas, EPA determined that the bioremediation cleanup phase was completed. 

 
MNA 
 

• The ESD issued in November 2001 allowed for the temporary shutdown of the P&T system to 
evaluate the effectiveness of MNA, based on the long-term groundwater monitoring that was 
being conducted at the site.  Previous monitoring results showed consistent, low levels of 
groundwater contaminants, with a few exceptions.  In addition, none of the wells that were used 
as a primary source of drinking water were within the plume area.  Because of the low levels of 
contamination and limited exposure pathways, it was determined that P&T was likely not more 
effective than less expensive remedies, such as MNA, to address remaining contamination. 

 
• A final plan was prepared in December 2001 to study natural attenuation at the site.  The 

monitoring network comprises 26 monitoring points, including 6 air injection wells, 5 piezometers, 
13 monitoring wells, and 2 residential wells.  Analytes include VOCs, metals, BTEX, naphthalene, 
and natural attenuation parameters such as oxidation-reduction potential, dissolved oxygen, pH, 
temperature, and specific conductance. 

 
• The MNA study was expected to last for at least 2 years, and the P&T system was to be restarted 

if concentrations increased or if the plume started to migrate. 
 

• Baseline monitoring of natural attenuation was performed in October 2001.  The second and third 
monitoring events occurred in December 2002 and April 2003. 

 
• In August 2002, WDNR assumed responsibility for managing the natural attenuation study and 

maintaining the idle groundwater P&T and in situ bioventing systems.  
 
 
OPERATING PARAMETERS THAT AFFECT TREATMENT COST OR PERFORMANCE [2,8,9] 
 
Table 2 presents the operating parameters for each of the remedial technologies.  These values were 
observed during operation of each remedy. 
 

Table 2.  Operating Parameters Affecting Treatment Cost or Performance 
Operating Parameter Value 

Pump and Treat (Groundwater) 
[as of 2001] 

pH 5.2 – 7.2 
Pump rate 563 gpm 

In Situ Bioventing (Soil) 
[based on data from 1994 through 1997] 

Air flow rate 270 – 320 scfm 
Operating pressure/vacuum 0.09 – 0.69 inches of water 
Oxygen uptake rate 1.08% (total average change) 
Carbon dioxide evolution Decreased to less than 1% 
Biodegradation rate for organics 0.55 – 1.05 mg/kg/day (3-year average) 
Methane concentrations Reduced to 0.1% 
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Operating Parameter Value 
Monitored Natural Attenuation (Groundwater) 

[based on data from 2002 and 2003] 
Temperature 7.35 – 12.4 °C 
Presence of breakdown products and levels of 
ethane, ethene, or methane 

Methane: 0.58 – 2,200 µg/L 

Conductivity 0.209 – 0.709 mg/L  
Alkalinity 72 – 600 mg/L  
Chloride 1.8 – 16 mg/L 
Redox conditions, dissolved oxygen levels, 
electron acceptors, electron donors 

Oxidation/Reduction potential: 87 - 190mV,  
Dissolved oxygen: 0.23 – 7.07 mg/L,  
Nitrate (electron acceptor): <0.0076 – 2.2 mg/L  
Sulfate (electron acceptor): <0.11 – 19.7 mg/L 

Total Organic Carbon 5 mg/L (approximate value) 
 
Notes: 
gpm = Gallons per minute 
µg/L = Micrograms per liter 
mg/kg/day = Milligrams per kilogram per day  
mg/L = Milligrams per liter 
mV = Millivolts 
ND = Not detected 
scfm = Standard cubic feet per minute 
 
 
TIMELINE 
 
Table 3 presents a timeline for remedial applications at this site. 
 

Table 3.  Timeline for this Application 
Activity Timeline 

Record of decision  August 14, 1990 
Groundwater pump and treat June 8, 1994 to November 26, 2001 
In situ bioventing May 1994 to February 1997 
First 5-year review July 1998 
Explanation of significant difference to update 
groundwater goals 

September 29, 2000 

Baseline monitoring for natural attenuation October 2001 
Explanation of significant difference to allow temporary 
shutdown of pump and treat system and begin natural 
attenuation study 

November 3, 2001 

Monitored natural attenuation monitoring and evaluation Ongoing 
Wisconsin Department of Natural Resources assumes 
responsibility for managing natural attenuation study and 
maintenance of idle pump and treat system and bioventing 
system 

August 1, 2002 

Second 5-year review July 2003 
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CLEANUP GOALS/STANDARDS [1,3,10] 
 
The ROD did not establish chemical-specific soil cleanup goals.  The estimated cleanup goal was 80 to 
95 percent reduction of the organic contaminant mass in the soil.  Cleanup goals for groundwater were 
revised to the current state goals in the ESD in 2000.  Table 4 shows the original and revised site cleanup 
goals. 
 

Table 4.  State Groundwater Cleanup Goals for the Onalaska Municipal Landfill [1,3,10] 

Compound 
Original Cleanup Goal 

(µg/L) 
Revised Cleanup Goal 

(µg/L) 
1,1-Dichloroethane 0.04 85 
1,1-Dichloroethene 0.024 0.7 

1,1,1-Trichloroethane 40 40 
Trichloroethene 0.18 0.5 

Benzene 0.067 0.5 
1,2,4- and 1,3,5- Trimethylbenzene* NA 96* 

Toluene 68.6 200 
Xylene 124 1000 

Ethylbenzene 272 140 
Lead 5 1.5 

Arsenic 5 5 
Barium 200 400 

Manganese* NA 25 
Iron* NA 150 

 
Notes: 
*Not included in ROD list of contaminants 
µg/L = Micrograms per liter 
NA = Not applicable 
 
The state cleanup goals for 1,1-DCA was revised to 85 µg/L based on a reclassification of 1,1-DCA from 
a type B-2 (probable human) carcinogen to a type C (possible human) carcinogen.  State cleanup goals 
for benzene, TCE, and 1,1-DCE were revised because the original cleanup goals were below the 
standard laboratory detection limits for those compounds.  In addition, state cleanup goals for 
ethylbenzene and lead have become more stringent.  State cleanup goals for toluene, xylene, and barium 
were also revised. 
 
Based on the original design of the P&T system, treated effluent was discharged to the Black River.  This 
discharge was considered an on-site action, and therefore did not require a Wisconsin Pollutant 
Discharge Elimination System (WPDES) permit.  However, the P&T system was required to meet the 
effluent standards listed in a WPDES permit, which included a daily maximum of 750 µg/L of BTEX.  The 
state also mandated that effluent not be acutely toxic to test microorganisms. 
 
PERFORMANCE DATA ASSESSMENT [2,4,6,7,8,9] 
 
Groundwater P&T 
 

• Performance data for the P&T system are available for May 2001 and for October and November 
2001. 

TREATMENT SYSTEM PERFORMANCE 
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- By May 2001, concentrations for organic contaminants (except benzene and 
trimethylbenzene) had decreased to below cleanup goals, based on results for samples 
collected from 14 wells located on- and off-site.  Trimethylbenzenes (1,2,4-trimethylbenzene 
and 1,3,5-trimethylbenzene), although not included in the ROD list of contaminants, were 
monitored starting in early 2001.  Arsenic, barium, iron, and manganese continued to be 
detected in groundwater at concentrations above the cleanup goals. 

 
- As of October and November 2001, elevated concentrations of organic contaminants were 

present, primarily in well MW-5S.  Trimethylbenzenes were present in wells MW-4S and MW-
5S, with concentrations as high as 670 µg/L. 

 
- As of November 2001, arsenic, barium, and manganese were present in several monitoring 

wells at levels as high as 14.9 µg/L arsenic; 997 µg/L barium; and 3,780 µg/L manganese.  
Iron was detected at concentrations below the cleanup goal, with the exception of well MW-
14S, which had a concentration of 9,370 µg/L.  According to the contractor, it is possible that 
the high concentration of iron was caused by a source other than the landfill.  The 
concentration of iron in this downgradient well is higher than at monitoring points closer to the 
landfill. 

 
In Situ Bioventing 
 

• The in situ bioventing resulted in aerobic soil conditions, as evidenced by a steady increase in 
oxygen concentrations at the site, to levels as high as 21 percent.  Carbon dioxide concentrations 
decreased from an average of 10 percent to less than 1 percent, and average methane 
concentrations decreased from 1.4 to 0.1 percent. 

 
• The average hydrocarbon degradation rate was estimated to be 1 milligram per kilogram per day 

(mg/kg/day) in Areas A and B and 0.5 mg/kg/day in Area C. 
 

• The average oxygen uptake in each of the three areas decreased to a level where it was 
concluded that active aeration was no longer needed to maintain aerobic conditions in the soil. 

 
• The total mass of hydrocarbons removed was estimated to be 7,780 kilograms (kg) from Area A; 

11,000 kg from Area B and 1,247 kg from Area C. 
 

• EPA decided not to sample the affected soil layer to evaluate whether the ROD estimate of 80 to 
95 percent destruction had occurred.  This decision was made because of the large variation in 
initial VOC concentrations in soil over a small sampling area.  EPA determined that no further 
remediation was required to protect human health and the environment because the groundwater 
P&T system was expected to capture residual contamination from the soil.  The bioventing 
system was shut down in 1998. 

 
MNA 
 

• Monitoring of natural attenuation at the site is ongoing.  Data are available for the baseline 
monitoring event (October 2001) and for two additional sampling events (December 2002 and 
April 2003). 

 
• As of April 2003, two organic contaminants, trimethlybenzenes and methylene chloride, remained 

at concentrations above their respective cleanup goals.  In addition, two inorganic compounds, 
iron and manganese, remain at concentrations above their respective cleanup goals. 
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• The results of the December 2002 and April 2003 sampling events showed the potential for 
natural attenuation at the site.  According to the August 2003 MNA report, the “data indicates that 
natural attenuation may be an effective modification to the ROD.”  The data showed that the 
oxidation-reduction potential (ORP) ranged from 87 to 190 millivolts (mV), indicating that 
reductive dechlorination may be occurring.  Concentrations of dissolved oxygen ranged from 0.23 
to 7.07 milligrams per liter (mg/L), indicating aerobic conditions in the groundwater. 

 
• The MNA report recommended continuing to monitor and evaluate natural attenuation to assess 

whether MNA can be effective at the site and achieve cleanup goals. 
 

 
 
COST INFORMATION [7] 
 
Operation and maintenance (O&M) costs for the P&T system were provided in the second 5-year review 
report.  O&M costs for 1998 through 2001, before the system was shut down, were about $200,000 per 
year including groundwater extraction, wastewater treatment plant O&M, sampling and monitoring, 
monitoring well maintenance, and reporting.  After system shutdown, O&M costs were about $60,000 per 
year for 2002 and 2003. 
 

 
 
PERFORMANCE OBSERVATIONS AND LESSONS LEARNED [2,7,9] 
 

• The P&T system at the Onalaska Superfund Site reduced concentrations of contaminants in 
groundwater to below cleanup goals, with the exception of the organic contaminants 
trimethylbenzene, TCE, and benzene, and the metals arsenic, barium, iron, and manganese.  
Initial results from a MNA study suggest that natural attenuation at the site may be capable of 
addressing the remaining contaminants in groundwater to cleanup goals; however, further 
evaluation is needed and the MNA study is ongoing.  In addition, the use of in situ bioventing 
reduced concentrations of contaminants in soil. 

 
• During the remedial investigation of the site, trimethylbenzenes (1,2,4-trimethlbenzene and 1,3,5-

trimethylbenzene) were not included in the original list of chemicals of concern and groundwater 
samples were not analyzed for these compounds.  However, trimethylbenzenes were recently 
found as prominent chemicals in the groundwater at the site.  Sampling for these chemical 
compounds began in 2001 and sampling data indicate that trimethylbenzenes exceed the state 
goal in 4 of the 26 wells sampled.  Trimethylbenzenes were not evaluated in the original risk 
assessment; the toxicity data are still valid but may need to be modified to include the 
trimethylbenzenes. 

 

TREATMENT SYSTEM COST 

OBSERVATIONS AND LESSONS LEARNED 
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Executive Summary

The United States Environmental Protection Agency (U.S. EPA), in consultation with the
Wisconsin Department ofNatural Resources (WDNR), began a Remedial Investigation and Feasibility
Study (R1/FS) at the Onalaska, Wisconsin municipal sanitary landfill in 1988. The R1/FS was completed in
1990, upon issuance of a cleanup decision by the U.S. EPA. The U.S. EPA determined that construction of
a landfill cover (cap), a groundwater extraction and treatment system, and a bioremediation system would
be protl~ctive of human health and the environment.

U.S. EPA, in concert with the WDNR, began construction of the cleanup remedy in 1993. The
cleanup remedy was completed in July 1994; operation of the groundwater extraction and treatment and the
bioremediation systems commenced at that time. The groundwater extraction and treatment system
operated until November 2001, and the bioremediation system was shut down in February 1997. The
systl~ms are currently shut down to allow the WDNR to evaluate the effectiveness of natural attenuation in
reducing the levels of contamination through natural biological, physical and chemical processes.

The groundwater extraction and treatment system pumped 2.2 billion gallons of water for
treatment (via air stripping), reducing the levels of contaminants in the groundwater. Current data indicates
that iron, manganese and arsenic and two volatile organic chemicals (1 ,2,4-and 1,3,5-trimethylbenzene are
the only contaminants above the WDNR Enforcement Standards. Background levels of iron and manganese
in groundwater in Wisconsin are similar to the concentrations detected at the site. The bioremediation
systt:m, which supplied oxygen (air) to the subsurface soil, effectively reduced the concentrations of the
hydrocarbons in the soils. The bioremediation system was discontinued in 1998 after soil gas data showed
that the system no longer contributed to the cleanup.

The U.S. EPA completed an Explanation of Significant Differences (ESD) on September 29, 2000.
This ESD addressed changes to the groundwater cleanup standards, bringing the standards up-to-date with
then CUITent State cleanup standards.

On November 13,2001 U.S. EPA completed a second ESD for the site. This ESD allows for the
temporary shut down of the groundwater treatment system to study natural attenuation as an alternative to
cleanup the remaining groundwater contamination. The system was shut down on November 26, 200 1. The
WDN'R took over the operation and maintenance of the site in June of2002.

Groundwater contaminants not previously analyzed for have been observed starting in 1999. The
WDNR conducted additional investigation in 2005, identifying residual soil contamination that may be
acting as an on-going source of impact to the groundwater. It should be evaluated as to whether additional
remediation of the soil should be implemented.
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From 2001 to 2008, the Site has been evaluated for natural attenuation as a viable, cost effective
remedy over the groundwater extraction remedy. Monitoring for natural attenuation began in the fall of
2001. The 2008 Monitored Natural Attenuation Study (MNA) did not recommend the adoption ofMNA as
an alternative remedy. However, the contaminants of concern listed in the Record of Decision (ROD),
exce:pt arsenic and barium, meet the cleanup standards established in the ROD, 1991. Elevated arsenic and
barium levels above the Wisconsin Administrative Code (WAC) NR140 Preventive Action Limit (PALS)
are tmlikely to be reduced by reactivation of the pump and treat system.

In 1999, contaminants not part of the original list in the ROD, trimethylbenzene compounds
(TMBs), were detected in monitoring wells above State PALs. Because of this discovery, additional
investigation of contaminated soil that may be acting as a source ofTMB contamination to the groundwater
is m:ommended.

Currently, the Onalaska Landfill Superfund Site is protective of human health and the environment
in the short-ternl because the landfill cap is effective; groundwater monitoring assures that drinking water
supplies remain safe and that the plume is contained; most contaminants of concern have been remediated
to meet ROD cleanup standards, and institutional controls prevent activities that would compromise the cap
or expo;e partie:s to contaminated groundwater. However, in order to remain protective in the long-term
additional soil investigation, and possible remediation ofTMB, will be needed, on-going monitoring and
evaluation of arsenic and barium in groundwater must be done, and the required restrictive covenant for the
landfill cap must be drafted and recorded as required by the 1996 Consent Decree (CD).

Long term protectiveness also requires compliance with the land and groundwater use restrictions.
Compliance with effective Institutional Controls (lCs) will be ensured by implementing, monitoring and
maintaining effective ICs as well as maintaining the site remedy components. Long-term stewardship must
be ensured to verify compliance with ICs.
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Five-Year Review Summary Form

SITE IDENTIFICATION

NPL status: ~ Final

Remediation status (choose all that a pi): Operating

Mul!!!e.le aUs?' No Construction com letion date: ..QQ... 1.Q1I~

Has site been ut into reuse? YES, the site is a natural area, and wildlife

Lea~gency: 181 State

Authol' name: Eileen Kramer

Authol'title: Remedial Project Manager IAuthor affiliation: WDNR West Central Region

, Review period:" 07 115 12003 to 07 116/2008

Dat~) of site inspection: .illL 1.1&21. 1.1@l

Type (lIt review: 181 Post-SARA

Review number: 181 3 (Third)

Tri~lgering action: Previous Five-Year Review Report

...!.~!.mJ.!ring action date (from WasteLAN): 07 1J§. 12003

~~Ite (five years after triggering action date): .JJL I.1§.I~
• ["OU" refers to operable unit.]
., [RElview period should correspond to the actual start and end dates of the Five-Year Review in WasteLAN.]
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Five-Year Review Summary Form, cont'd

Issues:

--
easing TMB concentrations in two monitoring wells located within the area where non-aqueous
naphtha solvents had been observed during the RI.

--
easing TMB concentration (although not in exceedance of the PAL) in MW-8M which is located

the design management zone (DMZ)

,;entrations of arsenic and barium exceed the cleanup standards, although there are no exceedances
federal MCL or state WAC NR140 Enforcement Standards (ES) outside the DMZ.

--
laged fence at southern perimeter of landfill

eed restriction on the landfill property that is enforceable by the WDNR and U.S. EPA has not been
ed at the La Crosse Co. Register of Deeds office. Implementing, maintaining and monitoring of the
II be required to assure protectiveness of the remedy.

Prinsen property is located south of the site and within 1200 feet of the landfill. NR812 would
it construction of a water supply on the property without a variance from the WDNR, but no deed
that runs with the land has been recorded.

oJrt of possible vehicle operation at night on the landfill.

"-5S does not have an above grade protective top

Iity of groundwater immediately outside the landfill DMZ requires additional characterization.

[able wells in proximity to the landfill.

Ie need to evaluate current ICs at the Site to determine if any additional ICs should be implemented.

3. Con
ofthe

4. Darr

5. Ad
record

IICSWi

6. The
prohib
notice

8.MW

9. Qua

10.Po

11. n

1.lncr
phase

2.lncr
outside

17. Rep

~~mendations and Follow-up Actions:
I. Additional data regarding residual contamination in the soil southwest of the landfill where naphtha

. solvents had been observed during the RI should be acquired and evaluated to determine whether the soil is
actmg as an on-going source of contamination to the groundwater.

2. On-going monitoring ofMW-8M to evaluate whether concentrations ofTMB will begin to stabilize and
decrease due to decrease in loading in the up-gradient area.

3. Proposed alternative concentration limits (ACLs) for arsenic and barium should be finalized.

4. Repair and possible improvement of the fence.

I 5. The Town should draft for WDNR and U.S. EPA review and approval, and record a deed instrument
I that restricts activities and access to the landfill to protect the integrity of the cap and to prevent exposure
to contaminated media as required by the 1996 CD.

6. Regarding the Prinsen property, south of the landfill, the agencies should determine whether a deed
instrument that runs with the land to restrict its use is necessary to assure protectiveness

~
7. Disl;uss with Town Administrator. Encourage routine drive-by surveillance. Evaluate whether
extending fenee would prevent vehicular access

II 8. A protective top, a metal pipe and cover that sticks up above the ground around the polyvinyl chloride
~ well riser, that complies with NRl41 WAC should be constructed for well MW-5S.--- "
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Five-Year Review Summary Form, cont'd

9. Additional monitoring wells to determine concentrations of arsenic and barium at the DMZ should be
instalkd.

--:-~--:-:--:----:-------------------:---...,-----=----
10. Monitoring of the four drinking water wells in proximity to the site should continue and the potential
for impact from the landfill be evaluated again.

11. Implement an IC Plan for the Site which will evaluate the need for additional ICs.
-=

Protectiveness Statement:

Cunently, the Onalaska Landfill Superfund Site is protective of human health and the environment
in fhe short-term because the landfill cap is effective; groundwater monitoring assures that drinking water
supplies remain safe and that the plume is contained; most contaminants ofconcern have been remediated
to meet ROD cleanup standards, and institutional controls prevent activities that would compromise the cap
or f:xpose parties to contaminated groundwater. However, in order to remain protective in the 10ng-tetID
additional soil investigation, and possible remediation ofTMB, will be needed, on-going monitoring and
evaluation of arsenic and barium in groundwater must be done, and the required restrictive covenant for the
landfill cap must be drafted and recorded as required by the CD.

Long term protectiveness also requires compliance with the land and groundwater use restrictions.
Compliance with effective rcs will be ensured by implementing, monitoring and maintaining effective ICs
as well as maintaining the site remedy components. Long-term stewardship must be ensured to verify
compliance with rcs.

Other Comments:

None

ix



Onalaska Landfill Superfund Site
Town of Onalaska, Wisconsin

Third Five-Year Review Report

I. Introduction

The purpose of the Five-Year Review is to detennine whether the remedy at a site is protective of
human health and the environment. The methods, findings, and conclusions of reviews are documented in
Five-Year Review reports. In addition, Five-Year Review reports identify issues found during the review,
if any, and identify recommendations to address them.

The WDNR is preparing this Five-Year Review report pursuant to Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) §121 and the National Contingency Plan (NCP).
CERClA §121 states:

If the 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 five 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, ijupon
such review it is thejudgment ofthe 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 Code of Federal Regulations (CFR)
§300.4:,O(f)(4)(ii) states:

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

The WDNR, with the assistance of the U.S. EPA, conducted the Five-Year Review of the remedy
imp:lemented at the Onalaska Landfill Superfund Site in the Town of Onalaska, Wisconsin. This review
was conducted by the Remedial Project Manager (RPM) for the entire site from September 2007 through
July 2008. This report documents the results ofthe review.

This is the third Five-Year Review for the Onalaska Landfill Superfund Site. The triggering action
for this statutory review is the completion of the second Five-Year Review on July 16,2003. The Five··
Year Review is required due to the fact that hazardous substances, pollutants, or contaminants remain at the
site above levels that allow for unlimited use and unrestricted exposure.



II. Site Chronology

1992

1991

8/1990

1982 to
1983

Date ~

19605 ~

1978 to
1982

1983 to
1984

1993 to
1994

12/1989

12/22/1989
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Event

te was mined as a sand and gravel quarry in the early 1960s. Quarry operations ceased in
.d-1960s and the Town began to use the site as a municipal landfill.

8, the WDNR determined that the landfill operation did not meet state solid waste codes
dered the Town to close the landfill by September 1980. After disposal operations ceased,
vm capped the landfill in June 1982.

t';:mber 1982, the WDNR sampled four landfill monitor wells and several nearby
nlial wells for compliance with drinking-water standards, and determined that one
ntial well, located southwest of the landfill, was found to exceed the Federal drinking-
standard for barium (1.0 mglL). The well sample also contained five organic compounds
centrations above background levels. The Town replaced the contaminated residential well
deep, uncontaminated well in January 1983.

I1t to CERCLA, U.S. EPA inspected the Onalaska site in 1983. Subsequent to the
ttal of the Site Inspection report in May 1983, the U.S. EPA placed the site on the NFL in
lber 1984.

PA, in consultation with the WDNR, completed a RI at the Onalaska Landfill on
ber 22, 1989. The RI concluded that the landfill is the source of groundwater
tination, and that the original landfill cap had deteriorated and did not meet the landfill

e regulations in effect at the time the landfill closed

on the findings of the RI, U.S. EPA completed an FS that evaluated remedial alternatives
ress mib'Tation of the groundwater contaminant plume. U.S. EPA completed the FS in
ber 1989.

PA then issued a ROD in August 1990 that called for the: installation of a landfill cap in
,mce with federal and state requirements; installation of a groundwater extraction and
ent system to capture and treat contaminants 10 the groundwater immediately
radient of the landfill; installation of an air injection system within the area of soils
lination to enhance the bioremediation of organic contaminants; and implementation of a
·.water, surface water, and sediment monitoring program to ensure the adequacy of the
p

PA entered into a Superfund State Contract with WDNR in 199 I which provided that the
'ould fund 50% of the remedial action

PA completed the landfill cap remedial design (RD) in July 1992 and the groundwater
lion and treatment and the bioremediation systems RD in September 1992

ndfill cap construction subcontract was awarded on March 25, 1993, and construction
,;:nced on May 1, 1993. A multi-layer clay cap was installed over the landfill. The cap was
eted in November 1993. The groundwater and soils construction subcontract was awarded
Ie 11, 1993, and construction began on July 12, 1993. The groundwater extraction and
ent system was completed in June 1994.
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[/1994

29/1996

3/1998

.9/2000

13/2001

Ie 2002;

lly 20, i
2003

ch 2006

JUl

J1

JUlIe 2008·

9/2

7/1

6/

10/

11/

Mar

JUlIe 2006 '

Sept. 2007

inal inspection was conducted by the project managers for U.S. EPA and WDNR on June
. At that time, it was determined that the landfill cap, groundwater, and bioremediation

s were constructed as designed and that they were operational.

'A entered into a CD with the town of Onalaska that would address additional rcs needed
ite and to outline who would perform the Operation and Maintenance at the Site.

'e-Year Review Report at the Onalaska site was completed on July 13, 1998

IA issued an ESD for the Onalaska Municipal Landfill on September 29,2000. The ESD
ed changes to the performance standards addressed in the ROD based on changes to

fWisconsin drinking Public Health and Public Welfare Groundwater Quality Standards

IA issued an ESD for the Onalaska Municipal Landfill on November 13,2001. The ESD
for the temporary shutdown of the groundwater extraction and treatment system to
e the need for continuous operation of the system and to determine whether natural
tion processes exist at the site which might address the remaining groundwater
ination

2002, WDNR assumed the lead in the operation and maintenance of the Site.

ond Five-Year Review Report was completed.

conducted additional investigation, installing four new monitoring wells.

. developed proposed ACLs in accordance with the ROD and WAC NR140.

rd Five-Year Review started.

rt, Evaluation of Monitored Attenuation as a Containment Remedy for the Onalaska
pal Landfill Site was completed.
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1111. Background

Physical Characteristics

The Onalaska site is located in the Township of Onalaska, about 10 miles north of La Crosse,
Wisc:onsin. Figure 1, presented in Attachment 1, is a map illustrating the Site location. The II-acre site
includes the 7-acre former Township landfill and is situated 400 feet east of the Black River, near the
confluence of the Mississippi and Black Rivers. The Black River is located within the Upper Mississippi
River Wildlife and Fish Refuge, a wetlands area that supports numerous migrating species of birds and is
also used for hiking, fishing, hunting, and other recreational purposes by area residents and visitors.

The area surrounding the site is generally rural, although several residences are located within 500
feet to the north and to the south of the landfill. A subdivision of about 50 homes is located about 1.25
miles southeast of the site. Agricultural lands are located south of the landfill, and intermittent woods and
grasslands border the site to the east. A railroad line runs west-northwest approximately 200 feet north of
the northern extent of the waste. North of the rail line there is a state recreational bike trail developed on
old railroad bed. There is a public canoe landing on the Black River about 500 feet north of the landfilL

The December 1989 remedial investigation report indicates that the site sits on glacio-fluvial and
alluvial sand and gravels that was deposited as glacial outwash in an eroded bedrock valley. The
undl~rlying sandstone bedrock was encountered in four borings at depths from 118 to 140 feet below ground
surface. Groundwater flow direction was found to be predominantly to south-southwest, with springtime
periods of high river stage causing flow to the south-southeast. In-situ testing in several site monitoring
wens determined that hydraulic conductivity at the site averages 0.039 centimeters/second (em/sec). The
hydraulic gradient, is approximately 0.006 (no units).

Land i:md Resource Use

The Onalaska site was mined as a sand and gravel quarry in the early 1960s. Quarry operations
ceased in the mid-1960s and the Town began to use the site as a municipal landfill, although for a time both
municipal and chemical wastes were disposed of in the landfill. In 1978, the WDNR determined that the
landfin operation did not meet state solid waste codes and ordered the Town to close the landfill by
September 1980. After disposal operations ceased, the Town capped the landfill in June 1982.

The site is adjacent to the Upper Mississippi River Wildlife and Fish Refuge, which contains a wide
variety of wildlife. The area is used for fishing, hiking, and other recreational purposes. The site is a
known nesting area for turtles including several threatened species.

History of Contamination

In September 1982, the WDNR sampled four landfill monitor wells and several nearby residential
wells for compliance with drinking-water standards. The investigation documented that the sand and gravel
aquifer beneath the landfill serves as the primary source of drinking water for area residents and that
groundwater contamination had occurred within and around the site. One residential well, located southwest
of the landfill, was found to exceed the Federal drinking-water standard for barium (1.0 mg/L). The
residential well sample also contained five organic compounds at concentrations above background levels.
A landfill monitor-well sample was found to be contaminated with toluene at a concentration of 14.7 mg/L,
wbich is above the State groundwater-quality ES (l mg/L) and the federal drinking water (1.0 mgiL)

4



standard. The Town replaced the contaminated residential well with a deep, uncontaminated well in January
1983.

Initial IResponse

Pursuant to CERCLA, U.S. EPA inspected the Onalaska site in 1983. Subsequent to the submittal
of the Site Inspection report in May 1983, the U.S. EPA placed the site on the NPL in September 1984.

Bas;isfor Taking Action
U.S. EPA, in consultation with the WDNR, conducted a RIlFS at Onalaska from April 1988

through December 1989. The major findings ofthe RI included:

• The landfill is the source of groundwater contamination. Soils located above the water table and
adjacent to the southwestern edge of the landfill were contaminated with naphtha solvents that
migrated from the landfill. The contaminated soil zone occurred from 11 feet to 15 feet below
ground surface and up to 150 feet from the landfill. Soil samples indicated that contaminant levels
of up to 550 mglkg were present and were a continual source of groundwater contamination.

• The aqueous phase plume consisting of organic and inorganic compounds had migrated at least 800
feet from the southwestern edge of the landfill. The leading edge of the contaminant plume
appeared to be discharging into nearby wetlands and the adjacent Black River.

• The upper aquifer consists primarily of sand and is approximately 135 feet thick. Local residences
utilized this aquifer as a primary source of drinking water.

• The predominant organic compounds of concern included toluene, xylene, 1, 1 - dichloroethane,
and trichloroethene (TCE), based upon concentrations and potential impacts to human health and
the environment.

• Site original landfill cap had deteriorated and did not meet the landfill closure regulations in effect
at the time the landfill closed. The cap was originally to be composed of 2 feet of compacted clay,
but the RI showed that the cap was composed of sandy soils in certain portions and that it was only
one foot thick in other portions.

• Magnetometer anomalies, as well as site records, suggested that up to 1000 55-gallon drums were
likely to have been disposed of in the landfill. Although several crushed and empty drums wen~

found in the landfill during excavation of test pits, the RI could not ascertain whether the chums are
concentrated in anyone area, although it may be likely that many of the chums would be in the
same condition as the drums that were found in the test pits.

• The average depth to the water table and the depth of waste disposal was 15 feet. Thus, the refuse
was periodically in direct contact with groundwater. Soil below the water table did not appear to be
greatly affected by landfill contaminants.

The ROD identified Chemicals of Concern as follows:

Toluene
Xylene
Barium
Ethylbenzene

Lead
I, I , I-Trichloroethane
Benzene
Arsenic

Trichloroethene
l,l-Dichloroethane
l,l-Dichloroethene

Potential long-term exposure to low levels of volatile organic compounds (VOCs) through the use
of private wells in contaminated groundwater and plausible adverse discharges ofcontaminants to the
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wetlands and Black River downgradient of the landfill were identified as the principal threats to human
health and the environment.

In 1996, the town of Onalaska entered into a CD with V.S. EPA providing access to all site
personnel who would be conducting sampling and other work activities at the Site. The CD also outlined
numerous ICs that were to be implemented at the Site, including installation of a perimeter fence, recording
restrictIVe covenants on the landfill property that prohibit construction, well installation and recreational
activiti,;:s on the Site and recording restrictive covenants on adjoining properties which the town purchased
in the form of conservation easements, compatible with the use of the adjoining National Wildlife Refuge.
The CD also provided specific instruction on the Operation and Maintenance (O&M) activities that: were to
be conducted relating to the landfill.

IV. Remedial Actions

Remedy Selection

Based on the findings of the RI, V.S. EPA completed a FS that evaluated remedial alternatives to
address migration of the groundwater contaminant plume. U.S. EPA completed the FS in December 1989.
U.S. EPA then issued a ROD in August 1990 that stated, "The principal threats at the site are considered to
be the groundwater contaminant plume and a contaminated soil zone adjacent to the southwestern portion
of the landfill, which is a major source of groundwater contamination. The landfill itself is considered to be
a low-level, long-term threat to human health and the environment, primarily as a further source of
groundwater contamination. The ROD called for the following actions to mitigate the areas of concern:

• Installation of a landfill cap in accordance with federal and state requirements;
• Installation of a groundwater extraction and treatment system to capture and treat contaminants in the

groundwater immediately downgradient of the landfill;
• Installation of an air injection system within the area of soils contamination to enhance the

bioremediation of organic contaminants; and
• Implementation of a groundwater, surface water, and sediment monitoring program to ensure the

adequacy of the cleanup.
• Institutional controls including deed restrictions limiting surface and ground-water use at the site; and

State regulations governing groundwater use within 1200 feet oflandfills and the development of
lar.dfills.

lOt: selected remedy established a containment and treatment system to eliminate the principal threat posed
to human health and the environment by capping the landfill to isolate the source of groundwater
contaminants in the landfill; eliminating contaminants in the adjacent soils by enhanced bio-remediation;
preventing the further migration ofVOCs in groundwater by extracting contaminated groundwater; and
trea.tin:~ extracted groundwater to acceptable discharge limits.

The ROD established cleanup standards for groundwater based on Safe Drinking Water Act Maximum
Contaminant Levels (MCLs) and WAC NR 140 ES and PALs for groundwater protection. The selected
remedy establi shed an estimated cleanup goal of 80 to 95 percent biodegradation of the organic compounds
in the soils adjacent to the landfill.

V.S. EPA entered into a Superfund State Contract with WDNR in 1991, which provided that the state
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would fund 50% ofthe remedial action. U.S. EPA then began to implement the RD and Remedial Action
(RA).

Remedy Implementation

'. U.S. EPA completed the landfill cap RD in July 1992 and the groundwater extraction and treatrnent
and the bioremediation systems RD in September 1992.

'. A Wisconsin Pollution Discharge Elimination System (WPDES) "permit" was issued by the
WDNR for the discharge of treated groundwater to the Black River. WDNR determined that air
stripping and iron precipitation were acceptable Best Available Technology for treatment.

'. A 3-month soil treatability study was conducted in the laboratory to determine the ability of the
organic contaminants to degrade and to attempt to determine plausible cleanup goals, optimal air
injection conditions, and losses ofVOCs due to air stripping or volatilization. Testing showed that
approximately 15% ofthe hydrocarbons were biodegraded during the 3-month test and that
approximately 5-6 years of air injection would be needed to reach the target cleanup goal. As a
result, U.S. EPA recommended that a full-scale biotreatment system be installed, for the cost of
performing a pilot study in the field would approach that of a full-scale treatment system.

• The landfill cap construction subcontract was awarded on March 25, 1993, and construction
commenced on May 1, 1993. A multi-layer clay cap was installed over the landfill. The cap was
completed in November 1993.

• The groundwater and soils construction subcontract was awarded on June 11, 1993, and
construction began on July 12, 1993. Five groundwater extraction wells were installed
downgradient of the landfill and are designed to pump a total of 800 to 1000 gallons per minute. A
treatment plant was constructed nearby, where the extracted groundwater is subjected to aeration
and pH adjustment (iron precipitation), clarification (iron removal), air stripping (Voe removal),
and pH readjustment prior to discharge to the Black River. Temporary activated carbon units were
placed in the treatment train prior to discharge as a back-up measure while the treatment plant
components underwent a 3-month "shakedown" period. The groundwater extraction and treatment
system was completed in June 1994.

• Approximately 29 shallow air-injection wells were installed to enhance bioremediation of the
organic compounds in the contaminated soils adjacent to the landfill. During start-up, the contractor
turned the air injection system on to achieve steady-state conditions, and then offto measure
oxygen uptake (respiration) rates in the wells. Results showed that biodegradation was occurring as
oxygen levels began to fall rapidly. The air permeability of the soil was measured and found to be
as predicted, based on the laboratory study. Lastly, the system was balanced so that each well was
injecting the proper amount of air into the soil. Installation of the biotreatment system was
completed in June 1994.

• The project managers conducted a pre-final inspection for U.S. EPA and WDNR on June 1, 1994. It
was determined that the landfill cap, groundwater extraction and treatment, and soil bioremediation
systems were constructed as designed and that they were operational. A punch list of minor tasks to
be completed was developed and a schedule for completion of those items was given to the landfill
cap and the groundwater subcontractors by U.S. EPA's contractor.

• Region 5 signed the Onalaska preliminary close-out report on July 29, 1994, and within tha.t
document scheduled the completion ofthe first Five-Year Review by May 1998.

• In 1999, a full priority pollutant scan was performed on site groundwater samples to detemline
whether any new contaminants were present. Previous groundwater analyses were limited to the
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chemical of concern identified in the ROD. The priority pollutant scan detected TMB compounds
at levels greater than the NR140 ES

41 On September 29, 2000, U.S. EPA completed an ESD revising the Site cleanup standards to retlect
the then current State of Wisconsin groundwater cleanup standards.

•t U.S. EPA issued an ESD for the Onalaska Municipal Landfill on November 13,2001. The ESD
allows for the temporary shutdown of the groundwater extraction and treatment system to evaluate
the need for continuous operation of the system and to determine whether natural attenuation
processes exist at the site, which might address the remaining groundwater contamination.

o, On November 26, 2001, the groundwater extraction and treatment system was shut down.
o' In June 2002, WDNR assumed responsibility for the operation and maintenance of the Site.
o. From 2002 until today, a groundwater sampling program has been implemented to determine

whether MNA will be an effective remedy at the site and to verify that the groundwater
contamination plume does not expand.

• In 2006, in order to improve the quality of groundwater data, the WDNR installed four additional
NR 140 compliant monitoring wells.

• In June 2008 the Monitored Attenuation Report was completed

Institutional Controls

A review of institutional controls was conducted for this Five-Year Review. ICs are required to
ensure the protectiveness of the remedy. ICs are non-engineered instruments, such as administrative and/or
legal controls, that help minimize the potential for exposure to contamination and protect the integrity of the
rem;:dy. Compliance with ICs is required to assure long-term protectiveness for any areas which do not
allow [ox unlimited use or unrestricted exposure (UUIUE).

The following table lists institutional controls that are known at this time to be required,
implemented or recommended.

or

eed
eland

area
n of
on of
terial.

nOll

been
Co.

T blI SC: nstltutional ontro s ummary a e
, Engineered Controls Institutional Control Title of IC Instrument
Ireas that Do Not Objective Implemented, Planned
)rt UU/UE based on Recommended
I1t Conditions

I cap and other remedy To prevent actiVity that would WAC NR506.085 currently
lents compromise integrity of the cap prohibits use of the waste

or the passive gas vent system. for agriculture, constructio
To prevent exposure to waste or any bUilding, and excavati
contaminated soil or the cover or any waste ma
groundwater.

It is recommended that a d
restriction that runs with th
be recorded.

ninated Groundwater To prevent consumption of or A Declaration of Restrictio
other exposure to contaminated Use of Real Property has
Qroundwater. recorded at the La Crosse

Contar

Landfil
compo

Table 2
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Medlia, Engineered Controls
& Areas that Do Not
Support UU/UE based on
Curlrent Conditions

Institutional Control

Objective

Title of IC Instrument
Implemented, Planned or
Recommended

Register of Deeds Office. The
instrument applies to three
parcels west, south and east of
the landfill property, but not the
landfill property itself. The
Restriction prohibits use of
groundwater underlying the thme
parcels, any activity that may
interfere with the remedy, any
construction not approved by the
U.S. EPA, and any residential
use of the properties.

A similar document must be
recorded for the real estate
parcel on which the landfill itself
is located.

WAC NR812.08(4)(g) prohibits
construction of a water supplyJ
well within 1200' of the nearest
area of waste disposal.
Variances to this prohibition can
be issued by WDNR.

Maps which depict the current conditions of the site and areas which do not allow for UU/UE will
be developed as part of an IC Plan discussed below.

At this time, initial IC evaluation activities have detennined that required ICs have been
imp1lemented on three parcels adjacent to the Site but not on the Landfill property. Initial IC evaluation
aetivities have also revealed that additional steps must be taken to evaluate the protectiveness of existing
ICs. It is anticipated that the IC Plan, which includes evaluation activities and planning for
implementation ofICs at the landfill, will be completed by U.S. EPA and WDNR within 6 months of the
Fiv<;:-Year Review.

ROD Requirement:

The 1990 ROD addressed the need for ICs at the Site. It stated that institutional controls including
deed restrictions limiting surface and ground-water use at the site; and State regulations governing
grmmdwater use within 1200 feet of landfills and the development of landfills would be relied on. The
ROD did not specifically address or include objectives to prevent interference with the landfill cap (except
routine maintenance) nor prohibit any uses of the area such as for residential, commercial or industrial
PUIl'0s,~S. EPA and DNR will create and IC Plan for the Site which will evaluate the need for any
additional les that need to be implemented at the Site.
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Based on the initial evaluation of the institutional controls in place, the folloWing additional actions
should be taken: 1) There is no current evaluation of the title for the three properties. An evaluation of the
site title should be performed for each property to ensure that there are no prior in time encumbrances or
interests such as a mortgage or utility easement which would defeat the efficacy of the restrictive covenants.
2) Maps should be developed to show the restrictions in place for both the on-site and off-site areas. 3) The
covenants should be reviewed to ensure that they cover the areas of concern, that the restrictions properly
addres~. the IC objectives required by U.S. EPA and WDNR, and that the instruments run with the land and
are ,;:nf,xceable. 4) A mechanism and responsible party for long-term stewardship through inspection and
monitoring of the institutional controls should also be developed. The IC Plan will address the IC
evaluation activities which need to be completed, and additional IC activities as needed to plan for long
tern} si':e stewardship. The IC Plan will be developed by U.S. EPA and WDNR within six months of this
reVIew.

Current Compliance:

Based on inspections and interviews, neither the U.S. EPA nor WDNR is aware of any uses of the
Site including !,'Toundwater which are inconsistent with the objectives which will be served by the planned
ICs. There is no evidence of Site or groundwater uses which are inconsistent with the objectives of the
required use restrictions. There appears to be compliance with the stated objectives of areas requiring use
restrictions. No one is being exposed to site-related contaminants. There are no drinking water supply
wells installed within the impacted groundwater area. Access to the site is limited. Restrictions on site
access and groundwater restrictions appear to be functioning as intended. Long-term compliance with ICs
will be accomplished by implementing an IC Plan, which will include various activities such as mapping
and a title search, and by providing for long-term stewardship of the Site, which includes maintaining and
monitoring effective ICs for the long term.

!eor~~erm Stewardship:

Since compliance with ICs is necessary to assure the protectiveness of the remedy, planning for
long-term stewardship is required. Long-term stewardship involves assuring effective procedures are in
place t'J properly maintain and monitor the site. Long-term stewardship will ensure effective ICs are
maintained and monitored and the remedy continues to function as intended with regard to ICs. An Ie Plan
wiI:I be developed to include procedures to ensure long-term IC stewardship such as regular inspection of
ICs at the site and annual certification to U.S. EPA and WDNR that ICs are in place and effective.

System Operation/Operation and Maintenance

In accordance with the November 2001 ESD allowing for the temporary shutdown of the
groundwater pump and treat system, operation and maintenance for the period of this Five-Year Review
inc]ude facility maintenance activities conducted in accordance with the Groundwater Treatment Facility
ShutdownlRestart Plan (December 5,2001), groundwater and drinking water sampling and analyses,
monitoring well maintenance, and reporting.

Prior to the shut down of the groundwater pump and treat system, annual 0 &M costs for the years
of 1998 through 2001 were approximately $200,000 per year. O&M costs for the groundwater remedy had
bem estimated in the 1990 ROD to be $150,000 per year. Since shut down of the system, O&M costs from
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2002 to 2005 were approximately $60,000 per year. For the years 2006 and 2007, annual O&M costs were
about $59,000 per year.

Maintenance of the landfill cap and passive gas vent system, and landfill gas monitoring are carried
out by the Town of Onalaska. The prairie grass cap is mowed annually by the Town of Onalaska.
Perimeter gas probes are sampled and a report submitted to the WDNR every 3 months.

v. Progress Since the Last Five-Year Review

sfrom Recommendations of Party Mile- Action Taken/Outcome Date
(IUS Previous Review Respon- stone
w sible Date
, of data Continue MNA monitoring. WDNR 2005 WDNR installed four 20(~
os that Consider whether ROD additional monitoring wells
lay be can be modified to MNA to evaluate concentrations

ve. of TMBs near the landfill
and within the naphtha
contaminated area
southwest of the landfill.
Data supporting MNA is
not strong enough to
support amendment to
ROD at this time. 2008
U.S EPA contracted for
evaluation of groundwater
data.

and Determine if the TMBs WDNR 2005 Four potable wells were 2005
MBs require an additional health sampled semi-annually. i

ot assessment. TMBs exceed ES in 4 I

'(~d in monitoring wells within the I

D as DMZ and close to the
als of waste boundary. There
nand are no exceedances of
ot PAL for TMBs outside
':ed for DMZ.
impacts
,ene Require laboratory to WDNR Lab contaminants were 2008 I

e and implement better practices. detected occasionally, but
Ie not consistently in site

r to be samples during the past
,

I
ifacts in five year period.
Gal data.
d Develop ACLs in WDNR 2005 ACLs are not required, as 2006

I

nesein accordance with WAC these are not
water NR140. contaminants of concern in
I ES in the ROD, background !

ound as levels are high, and they
pose no human health or

radient ecological risk ..

~I

1,2,4
1,3,5-1
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the RO
chemic
concer
were n
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health
Methyl
chlorid
aceton
appea
lab art
_ana~

Iron an
manga
grounc
exceec
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well as
downg
wells.

Table 3: Actions Taken Since the Last Five-Year Review-Iss,ue
Previ
Re"ie
Revie....
indiGat
MNArr
effecti
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sfrom Recommendations of Party Mile- Action Taken/Outcome Date
us Previous Review Respon- stone
v sible Date --

--
kerman Increase sampling WDNR 2003 Ackerman well was 2003-
well is frequency to semi-annual sampled semi-annually 2007
down- to assure protectiveness during this five year period
t of the and no vae impacts have

been observed. Iron
exceeds the PAL, but it
should be noted the
Ackerman well is deeper

I

than any backgroundI

wells, draws water from
the sandstone, and may
have high naturally
occurrinQ iron. ,

Issue
Previa
Revie'll

I:The Ac
private
direGtly
graclien
landfill.

VI. Five-Year Review Process

Administrative Components

From September 2007 to July 2008, the review team established the review schedule which
included the following components:

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

Memh~rs of the review team include Eileen Kramer, Hydrogeologist and Project Manager for the WDNR,
Kyle Rogers, Environmental Scientist and Remedial Project Manager for the U.S. EPA.

Community Involvement

Activities to involve the community in the Five-Year Review were initiated in September 2007,
with a notification to the Town of Onalaska Chairman of the conduct and goals of the Five-Year Review.
In October 2007 display ads were placed in the La Crosse Tribune, Holmen Courier and Onalaska
Community Life advising the public that a Five-Year Review would be conducted and providing contact
information for individuals wishing to comment or provide information.

Interviews were conducted with members of the community, including Mr. Tim Dienger, the Town
Administrator, Mr. Frank Fogel a member of the Town Board, and other local residents.

Document Review

This Five-Year Review consisted of a review of relevant documents including semi-annual and
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annual groundwater monitoring and O&M reports, the ROD, the two ESDs, the CD between the U.S. EPA
and the Town of Onalaska, and rcs related to this site.

Data F~eview

Groundwater Monitoring

A monitoring program was established for the Long Term Response Action, O&M and Natural
Attc:nuation phases of the cleanup. Initially, quarterly groundwater monitoring was performed to ensure: that
hydrau:lic capture of the plume was occurring and that chemical levels in the groundwater were decreasing.
Analytes included the chemicals of concern listed in the ROD and those parameters required under the
WPDES discharge "permit" issued by WDNR.

When the active groundwater pump and treat system was shut down in accordance with the 2001
ESD, a monitored natural attenuation sampling and analysis program was established. That program has
been modified several times based on the interpretation of analytical results and the construction of four
new NR141 compliant groundwater monitoring wells. Currently groundwater sampling is performed on a
semi-annual basis.

Groundwater flow direction is usually to the west southwest, toward the Black River. Springtime,
during high river stage, flow direction swings toward the south. The water table is observed at
approximately 10 to 15 feet below ground surface. Monitoring wells with an "S" suffix are water table
wells. Monitoring wells with an "M" suffix are approximately 75 feet deep and have 10 foot screens. The
wells labeled ,~,(ith "PZ" are screened at about 20 to 30 feet bgs. "EW" wells are extraction wells and are
screellf:d from 32 to 82 feet bgs.

• Of the eight VOCs identified in the ROD as chemicals of concern, only benzene has been detected
at levels greater than the NR140 PAL during this review period. These exceedances were obsf:rved
in water from two wells, both within the 250 foot DMZ (See Attachment 9 - Papadopoulos &
Associates Report - Figure 4). The last exceedances occurred in 2007. This contrasts with the
previous five-year period of January 1998 to December 2002 during which time there were
exceedances of five VOC chemicals of concern; benzene, I, l-dichloroethene, TCE, xylene, and
toluene.

• In 1999, a full priority pollutant scan was performed on groundwater samples to determine whether
any new contaminants were present. Previous groundwater analyses had been limited to the
chemicals of concern identified in the ROD. The priority pollutant scan detected TMB compounds
at levels greater than the NR140 ES. Groundwater VOC analyses since 2001 have included full
VOCs, including naphthalene and TMBs.

• During this five-year period, naphthalene has exceeded the PAL at least once at five monitoring
points. All but one (MW-14S) of these wells are within the landfill DMZ. MW-14S is in dose
proximity to the Johnson (former Hubley) well. No landfill related VOCs have been detected :in
water samples collected from the Johnson well during this review period. There have been no
exceedances of the NRl40 ES for naphthalene in any of the groundwater samples collected during
this Five-Year Review period.
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'. TMBs have exceeded the ES at least once at seven monitoring wells; all of these wells are well
within the 250 foot landfill DMZ. An additional three monitoring wells have had at least one
exceedance of the PAL for TMBs. Utilizing Mann-Kendall statistical analysis, two monitoring
wells, MW-5S and MW-16S, show increasing trends; one well, MW-4S, is stable; and one well,
MW-17S, is determined to be non-stable with no trend.

• Wells MW-5S and MW-16S have apparent increasing trends for TMBs. Results from other wdls
down-gradient of these two should be evaluated. MW-5S and MW-16S are both located within the
DMZ and the area observed during the RI to be impacted by non-aqueous phase naphtha solvents.

Wells down-gradient of MW-SS are PZ-1, EW-5, MW-17S and MW-17M. Groundwater samples
from PZ-l have been collected five times during this review period with no detects ofTMBs. EW
5 has been sampled three times with one detect of 0.98 parts per billion (ppb) of 1,2,4-TMB. MW
l7S has ES exceedances ofTMBs that do not indicate an upward or downward trend. PZ-2, which
is down-gradient ofMW-17S and outside the DMZ, has had no detects ofTMBs. MW·17M, which
is within the DMZ, has had low level detects, although no PAL exceedances ofTMBs. To date,
exceedances ofTMBs in the area ofMW-5S and down-gradient are confined to within the landfill
DMZ. The VOC plume does not appear to be expanding in the area of and down-gradient of
MW-5S.

Wells down-gradient ofMW-16S include EW-4, PZ-2, PZ-3, MW-6S, and MW-6M. These wells
are outside of the landfill DMZ except for EW-4. EW-4 was sampled three times during the review
period and samples exceeded the PAL for TMBs for two of those sample events. PZ-2 and PZ-3,
sampled annually, had no exceedances for TMBs and for the most part detects were single digit
ppb. MW-6S and MW-6M were sampled annually and had no exceedances and only very low level
«lppb) detects ofTMBs. Based on this data, it appears that TMBs in the area of and down
gradient ofMW-16S exceed PAL only within the landfill DMZ; TMBs observed outside the DMZ
are well below the PAL. Evaluation ofVOC analyses provides no evidence ofVOC plume
expansion in the area and down-gradient ofMW-16S.

• Samples collected from MW-8M, which is located outside of the DMZ, approximately 300 feet
south of the waste, have shown increasing concentrations ofTMBs, although there have been no
exceedances. Wells which are up-gradient ofMW-8M and down-gradient of the waste are PZ-S
and MW-4S. While MW-4S, located 40 feet south of the waste, has ES exceedances for TMBs, the
trend according to the Mann-Kendall analysis is stable. PZ-5 has had detects of TMBs in two of
eight sampling events, although concentrations have been less than 10 ppb, well below the PAL. If
groundwater quality up-gradient ofMW-8M does not continue to degrade, water quality at MW
8M should eventually improve. MW-lOM is down-gradient ofMW-8M and has no detects of
TMBs during this review period. MW-8M should continue to be monitored with frequent
evaluation of results.

• Manganese and iron are the only metals that exceeded the ES outside of the DMZ during this
review period. The concentrations of manganese and iron detected at the site are within a general
range of background levels of manganese and iron in groundwater in Wisconsin. In the sand and
gravel aquifer in the Trempealeau-Black River hydrologic basin, iron in groundwater generally
can range from zero to almost 8000 parts per billion, with a great deal of variability within short
distances. (Young and Borman, USGS). Observed levels of iron and manganese in drinking water
wells up-gradient of the site indicate that much of the dissolved iron and manganese down-gradient

14



of the landfill can be attributed to natural background. These are not contaminants of concern for
the site as they pose no human health or ecological risk.

• The MCL for arsenic has been revised. It is now 10 ppb. Wells MW-2M, MW-16M, EW-2, EW-3,
EW-4 and EW-5 exceed the MCL for arsenic. These wells are all located within the landfill DMZ.
The ES for barium is not exceeded in any monitoring point. The PAL for barium is exceeded at
four wells outside the DMZ (MW-6M, MW-8M, MW-15M, and the Miller well) and at seven wells
within the DMZ (MW-2M, MW-16S, MW-16M, MW-17M, EW-2, EW-3 and EW-4).

• The Ackerman residential well is located downgradient of the landfill and has been sampled semi
annually. The well is open in sandstone from 181 to 207 feet bgs. No VOCs have been detected.
Iron and manganese are observed consistently in exceedance of the ES. Based on the depth of the
well and distance from the waste, it is most likely that the observed dissolved metals are naturally
occumng.

• The Johnson private well is side-gradient of the landfill and has also been sampled semi-annually.
No VOCs have been detected during this review period, except one detect of 1,2,4-TMB at 0.18
ppb in October 2003. Iron and manganese have been detected in exceedance of PAL and ES,
although concentrations are within the range of naturally occurring concentrations.

• The Miller and Pretasky private wells are up-gradient of the landfill, have been sampled semi
annually during this review period, and have had exceedances of iron, manganese and arsenic.
Neither has had detects oflandfill related VOCs. The Miller well is 300 feet north of the landfill
and approximately 50 feet from the Black River. The Pretasky well is about 230 feet north of the
landfill and 175 feet from the Black River. The concentrations of iron and manganese in the Miller
well are about five times the concentrations in the Pretasky well. A review of groundwater
elevations and potentiometric surfaces including data from up-gradient and source area monitoring
wells, does not indicate groundwater mounding and radial flow from the landfill nor any other
instances of groundwater flow toward the north. Given the relative locations of these two private
wells along with lack of evidence for groundwater mounding under the landfill nor any component
of groundwater movement from the landfill to the north, it does not appear likely that the metals in
these two private wells are migrating from the landfill. Iron and manganese concentrations ex(:eed
the ES. Arsenic concentrations in these two drinking water wells have exceeded the PAL, but not
the ES or MCL.

U.S. EPA contracted with S.S. Papadopoulos & Associates for an evaluation report on the MNA
monitoring at the site. The text portion of the report is included as Attachment 9. Groundwater data tables,
as well as the groundwater sampling schedule, are included in Attachment 3.

In March 2006, four new monitoring wells were installed by WDNR to obtain more representative
groundwater data than data acquired from the "AW" wells which are screened only one foot into the water
table. Two water table wells and two medium depth piezometers nested with the water table wells were
constmcted; the MW-16 nest about 45 feet west of the waste and the MW-17 nest about 150 feet west of the
waste. Both are within the area documented during the RI to be impacted by non aqueous phase naphtha
solvents. Soil samples were collected in each of the borings for the shallow wells at the water table. The
highest concentrations in soil were of the TMB compounds. Combined TMBs in soil at MW-16S were 96
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parts peT million (ppm); at MW-17S they were 6.53 ppm. WAC NR720 does not specify allowable residual
contaminant levels for the TMBs. It is not known whether the contaminated soil may be a source of the
increasing levels ofTMBs in the groundwater. Additional data regarding residual contamination in the soil
southWi~st of the landfill where naphtha solvents had been observed during the RI should be acquired and
evaluatl:d to determine whether the soil is acting as an on-going source of contamination to the
ground"vater.

In March 2006, soil gas samples were collected and evaluated. Field screening with a landfill gas
meter and a photoionization detector indicated that an area around AW-15 and GM-4 had soil vapors with
depleted oxygen and elevated methane and carbon dioxide. Five vapor samples were collected with Summa
canisters and laboratory analyzed. The highest concentrations of benzene and TMBs were observed in the
sample from AW-15. The figure indicating the locations where vapor samples were collected and tabulated
results are included in Attachment 4.

SitE~ Inspection

Inspection of the site was conducted on September 26 and 27,2007, by the WDNR project manager
and hydrogeologist and the U.S. EPA RPM. The purpose of the inspection was to assess the protectiveness
of the remedy, including the presence offencing to restrict access, the integrity of the cap and the condition
of the remediation system.

No significant issues were identified at any time regarding the cap. The prairie grass cover was
obsl~rved to cover the cap evenly, although it had just been mowed to facilitate the inspection. The ROD
requires a line of fencing to limit vehicular access at the southern edge of the landfill. The split rail fence
was observed to be damaged and should be repaired and possibly improved. It should be noted that fencing
at the site is intended to allow the movement of wildlife. The site is adjacent to a U.S. Fish and Wildlife
Service Preserve and is a known turtle nesting area. No evidence of trespassing or vandalism was note:d.

The groundwater pump & treat system and its associated building and equipment were observed to
be in good condition and regularly maintained. Four of the five extraction wells are pumped for five
minutes each once per month to minimize fouling and assure operation of the pumps. One well, EW-l, is
not operable and would require troubleshooting and repair if the active groundwater remediation were
require:d to be fe-started. (The site maintenance person believes it may be a faulty electric transformer.)
The: components of the soil bio-remediation air injection system are still present and in good condition,
although injection wells may require cleaning out if the air injection system were re-started. The
condensate trap on the large Ingersoll Rand air compressor would need to be repaired if the active
groundwater remediation were to be re-started. Also, the bearings in the floor sump pump are noisy when
the pump is operated, and would require repair if the facility were to return to full-time use. Rubber gaskets
in the !;ludge pumps would need to be replaced if the sludge press and pumps were re-activated. The
overall condition of the facility is very good.

The monitoring wells were located and inspected. All wells were in good condition, properly
labded, and accessible. All wells, except MW-5S, had appropriate protective tops or flush mounts and
surface seals in good condition. MW-5S was recently converted to a stick up type well to alleviate the:
potential for ponding around the well where the ground surface grade had been raised. An above-/:,1fade
protective top is yet to be installed.
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IntE~rviews

Interviews were conducted with various parties connected to the site. Peter Moore of ENSR, the
State's contractor for the site, has provided maintenance and monitoring oversight at the site for at least
eight years. Work at the site has gone well. The neighbors have been cooperative in allowing potable well
sampling. Bill Wood, an employee ofENSR, has provided most ofthe on-site maintenance. He has bten
associated with the site also for at least eight years. He is concerned that the equipment remain in good
conditi,)n and operable. Mr. Frank Fogel, a member of the Town of Onalaska Board, was interviewed on
the phone. Mr. Fogel expressed concern with the increasing cost of the quarterly landfill gas monitoring.

On September 27,2007, the U.S.EPA and WDNR representatives visited Mr. Tim Dienger,
Admimstrator for the Town of Onalaska. Mr. Dienger stated that he is pleased with the progress that has
been made at the site. The agencies and Mr. Dienger discussed a recent request from the Prinsens who own
a land parcel south of the site, for an easement across the adjacent Town owned parcel for road access. The
Prinsers have advertised for the sale of their parcel. The agencies have encouraged the Town to purchase
the Prinsen parcel to assure its future use being consistent with the neighboring wildlife preserve. Bastd on
proximity to the landfill, WAC NR812.ll would not allow construction of a water supply well on the
Prinsen parcel making its use for commercial or residential development questionable.

During the site inspection the agencies also visited with Mr. Roy Ackerman who lives south of the
site and whose water supply well is sampled regularly by the WDNR. Mr. Ackerman stated that he
obsl~rves "headlights" of vehicles on the cap sometimes at night. This information was passed on to the
Tovm administrator along with direction that the fence at the south end of the landfill should be repaired. A
follow-up inspection should be conducted.

Photos from the site inspection and the Site Inspection Checklist are included in Attachments 10
and 7 respectively.

VII. Technical Assessment

Qu~:stion A: Is the remedy functioning as intended by the decision documents?

Yes. From 2001 to 2008, the Site has been evaluated for natural attenuation as a viable
cost efYective remedy over the groundwater extraction remedy. Monitoring for natural attenuation began in
the fall of 200 I. Results do not demonstrate that natural attenuation is more effective than the current
remedy, and the contaminants of concern, except for arsenic and barium, within the design management
zone IT.eet the cleanup standards established in the 1991 ROD and subsequent ESD. The elevated arsenic
and baJium levels are unlikely to be reduced below cleanup standards through the pump and treat system.

In 1999, new contaminants of concern were identified. Trimethylbenzene compounds were
detected in monitoring wells above State PALs, A risk analysis for these contaminants and additional
investigation of contaminated soil that may be acting as a source of contamination to the groundwater is
recommended.

Currently, the Onalaska Landfill Superfund Site is protective of human health and the environment
because the landfill cap is effective; groundwater monitoring assures that drinking water supplies remain
sa[(:; and that the plume is contained, most of the contaminants have been remediated; and institutional
controls prevent activities that would compromise the cap or expose parties to contaminated groundwater.
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Institutional controls including deed restrictions and the WAC Ch. NR812 prohibition on
construi::tion of water supply wells within 1200 feet of any landfill prevent potential exposure to
contaminated groundwater. The water supply wells have been sampled regularly and should continue to be
sampled regularly to prevent any potential exposure.

The institutional controls that are in place include prohibitions on the use or disturbance of
groundwater until cleanup levels are achieved, and prohibitions on excavation activities, disturbance of the
cap, and any other activities or actions that might interfere with the implemented remedy. No activities
wen~ observed that would have violated the institutional controls. The cap and the surrounding area were
undisturbed, and no new uses of groundwater were observed. The fence around the site is intact, but in
need of some repair.

While deed restrictions have been recorded on Town owned parcels adjacent to the landfill
property, and WAC NR506 prohibits activities on the landfill property that would compromise the cap and
the :protectiveness of the remedy, a deed restriction has not been recorded for the property on which the
landfill is located. An appropriate document should be drafted by the Town, reviewed by the US. EPA and
WDNR, and recorded at the La Crosse County Register ofDeeds Office.

Additionally, to assure that the remedy continues to function as intended, the ICs must be fully
eva\uated to assure that effective ICs are implemented, monitored and maintained. To that end, an IC Plan
will be prepared.

Qill~stion B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action objectives
(RAOs) used at the time of the remedy selection still valid?

No, WAC NR140 standards for arsenic have changed. In January 2001, the U.S. EPA established a
new federal drinking water MCL of 10 ppb. Subsequently the State has adopted the federal MCL of 10 ppb
as the]'ffi. 140 enforcement standard for arsenic. Because arsenic is a known carcinogen, an NR 140
preventive action limit of 1 ppb, 10% ofthe recommended 10 ppb enforcement standard, has been
promulgated. On March 1,2004, the NR140 standards for arsenic changed from an ES of 50 ppb to 10 ppb,
and the PAL from 5 ppb to 1 ppb. Other exposure assumptions, toxicity data, cleanup levels and RAOs are
stm valid. There have been no changes in the physical conditions of the site that would affect the
protectiveness of the remedy.

The change in NRl40 standards for arsenic results in ES exceedances for arsenic within the landfill
DMZ. NR140 specifies a range of responses for ES exceedances within a DMZ; one of which is "no
actwn".

Applicable or Relevant and Appropriate Requirements (ARARs) that still must be met at this time
and that have been evaluated include: the Safe Drinking Water Act (40 CFR 141.11-141.16) and WAC
NR140 from which many of the groundwater cleanup levels were derived - [NR140 PAL and ES, MCLs,
and MCL Goals (MCLGs)]; and ARARs related to post-closure monitoring.

The exposure assumptions used to develop the Human Health Risk Assessment included the
ingeston of contaminated groundwater, ingestion of and/or dermal contact with on-site soils, and direct
contact with contaminated surface waters or sediments due to recreational use of the Black River and
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wetlands area. Based on data collected to date, there has been no impact to surface waters or sediments
surrounding the Site, and thus there is no exposure risk associated with the recreational use of the Black
RiveT or wetlands area. The remaining exposure pathways consist of ingestion of and/or dermal contact
with contaminated groundwater and with on-site soils. There are currently institutional controls that
prohibit construction in or disturbance of site soils and construction of wells near the site. Overall the
concentrations of total VOCs at the site have been reduced since the 1992 risk assessment through operation
of the treatment systems, and thus the resulting toxicity of the chemicals is now lower. Therefore the risk
associated with VOCs in site soils and groundwater has been minimized. The trimethylbenzenes were not
included as chemicals of concern in the risk assessment and were found in the groundwater at the site
during a priority pollutant scan in 1999. It should be noted that there has only been one PAL exceedance for
TM13s outside the 250 foot landfill DMZ during this review period. Arsenic was observed to exceed the
NR140 PAL at one monitoring well, MW-8. Groundwater and drinking water monitoring have
demomtrated that impacts to the groundwater are not affecting potable wells.

The original exposure assumptions used in the risk assessment are considered to be conservative
and rea50nable in evaluating risk and developing risk-based cleanup levels. No changes to these
assumptions is warranted. There have been no changes to the standardized risk assessment methodology
that could affect the protectiveness of the remedy.

J2lli~stion C: Has any other information come to light that could call into question the protectiveness of the
~ffii~L

No, no other information has come to light that calls into question the protectiveness ofthe remedy.

Technical Assessment Summary

There have been no changes in the physical conditions of the site that would affect the short-term
protectiveness of the remedy. There have been no changes in the toxicity factors for the contaminants of
concem that were used in the baseline risk assessment other than those noted above, and there has been no
change to the standardized risk assessment methodology that could affect the protectiveness of the remedy.
There is no other information that calls into question the short-term protectiveness of the remedy.
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VIII. Issues

Table 4 - Issues
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IX. Recommendations and Follow-Up Actions

~

Affects
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Affects

Issue
Recommendations/ Party Oversight Milestone Protectiveness?

Follow-up Actions Responsible Agency Date (YIN) --
Current Future
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Affects

Recommendations/ Party Oversight Milestone Protectiveness?
Issue

Follow-up Actions Responsible Agency Date (YIN)

Current Future_.
8. MW-5S A protective top that WDNR WDNR June 2009 N N

complies with NR141
WAC should be
constructed.--

9. Quality of Additional WDNR WDNR August N Y
blTOundwater monitoring wells to U.S. EPA U.S. EPA 2009
immediately determine

outside the concentrations of

DMZ arsenic and barium at
the DMZ should be
installed._.

10. Potable Monitoring of the WDNR WDNR Annually N Y
wells in four drinking water U.S. EPA U.S. EPA

proximity to wells in proximity to

landfill the site should
continue and the
potential for impact
from the landfill be

I

evaluated again.

_.
11. No IC Implement an IC Plan WDNR WDNR June 2009 N Y
Plan in place for the Site to U.S. EPA U.S. EPA

for tht: Site evaluate if any

L additional ICs need to
be added.

x. Protectiveness Statement

Currently, the Onalaska Landfill Superfund Site is protective of human health and the
environment in the short-term because the landfill cap is effective; groundwater monitoring assures that
drinking water supplies remain safe and that the plume is contained; most contaminants of concern have
been remediated to meet ROD cleanup standards; and institutional controls prevent activities that would
compromise the cap or expose parties to contaminated groundwater. However, in order to remain
protective in the long-term additional soil investigation, and possible remediation ofTMB, will be needed,
on-going monitoring and evaluation of arsenic and barium in groundwater must be done, and the required
restrictive covenant for the landfill cap must be drafted and recorded as required by the Consent Decree.

Long term protectiveness also requires compliance with the land and groundwater use restrictions.
Compl iance with effective ICs will be ensured by implementing, monitoring and maintaining effective ICs
as well as maintaining the site remedy components. Long-term stewardship must be ensured to verify
compliance with res.
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XI. Next Review

The next Five-Year Review for the Onalaska Landfill Superfund Site is required by July 2013, five
years fr'Jm the date of this review.
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ATTACHMENT 2

List of Documents Reviewed



DOCUMENTSREVlliWED

CH2M HILL, Remedial Investigation Report, Onalaska Municipal Landfill, December 22, 1989.

CH2M HILL, Groundwater Treatment Facility ShutdownlRestart Plan, Onalaska Municipal Landfill,
December 2001.

CH2.M HILL, Monitored Natural Attenuation Plan, Onalaska Municipal Landfill Site, 2001.

ENSR International, 2004/2005 Annual Monitored Natural Attenuation Report for the Onalaska Municipal
Landfill Site, September 2005.

ENSoR/ABeaM, 2006 Annual Monitored Natural Attenuation Report for the Onalaska Municipal Landfill
Site, November 2006.

ENSRlAECOM, 2007, Annual Monitored Natural Attenuation Report for the Onalaska Municipal Landfill
Site, November 2007.

Papadopulos, S.S., Evaluation of Monitored Natural Attenuation as A Containment Remedy for the
Onalaska Municipal Landfill Site, Onalaska, Wisconsin, June 2008.

U.S. EPA, Record of Decision, Selected Remedial Alternative for the Onalaska Municipal Landfill Site,
August 14, 1990.

U.S. EPA, Explanation of Significant Difference, Onalaska Municipal Landfill Superfund Site,
September 29,2000.

U.S. EPA, Explanation of Significant Difference, Onalaska Municipal Landfill Superfund Site,
November 13,2001.

WDNR, Second Fi ve-Year Review Report of the Onalaska Municipal Landfill Site, Ju]y 2003.
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MW-4S
Summary of Detected Compounds

Former Onalaska Landfill

Volatile Organic
Compounds (VOC), uglL
1,2,4-Trimethvlbenzene
1,3,5-Trimethvlbenzene
Acetone

12/12/2002 04/22/2003 10/08/2003 04/13/2004 09/24/2004 12/02/2004 03/10/2005 06/09/2005 03/23/2006 09/07/2006

< 28 < 31 < 55 < 26 <53 <37 <25 <37 48 <25
Benzene < 9.2 < 11 < 17 I[[n:::" '13'>"" <16 <11 <7.3 <11 <3.7 <7.3
Ethylbenzene
Methylene chloride

10 16 38 9.4 50 26 21 32 4.1 9.6
< 7.2 < 8.3 < 23 < 11 <14" '[::4,~"'" <6.3 <9.5 <3.2 <6.3

Naphthalene
Xylenes (total) 29 54 160 52 210 93 77 140 23 52

Metals, mglL
Arsenic
Barium
Cadmium
Cobalt

0.3
< 0.00028
< 0.00074

0.26 0.29 0.33 0.29 0.32 0.315 0.361 0.248
< 0.00028 < 0.00036 < 0.00028 <0.00028 <0.00028 <0.00028 <0.00028 <0.00042
< 0.00074 < 0.0011 < 0.00096 <0.00096 <0.00096 <0.00096 <0.00096 <0.0012

<0.0043
0.267

<0.00042
<0.0012

Iron
Lead
Manganese
Mercurv

< 0.0016

< 0.000087

< 0.0016 < 0.0023 < 0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017
,>::/:'1·.8 '\'1""[A"t<:: '..:.' ··"2;'1~2:\:.::",2;'tj7'·" ::: ::::;<2.~,' ", [::,:"[' ,2k14::[+:··· .······20'29··, 'j:' /;:,:[: :1;;41,::/:
< 0.000087 < 0.000067 < 0.000029 0.000045 <0.000029 <0.000029 0.000087 <0.00009

<0.0017
""':"1.78:' .
<0.00009

Vanadium < 0.00067 < 0.00067 < 0.00096 < 0.00071 <0.00071 <0.00071 0.0011 <0.00071 <0.0019 <0.0019

Natural Attenuation
Parameters mg/L,
Chloride 13.5 10.2 7.7 11.4 --- 5.9 ---- 15.9 13.8 9.6
Nitrate as N < 0.0076 < 0.0076 < 0.019 < 0.016 --- <0.016 ---- <0.016 <0.015 <0.031
Sulfate 0.98 0.22 0.15 1 --- 0.14 ---- 0.16 2.9 0.68
Total Alkalinity 280 260 290 310 --- --- ---- ---- 220 260
Total Organic Carbon 5 5 4 12 ..- --- ---- ---- 9 12

pH 6.66 --- 6.825 --- 6.34 6.61 7.22 6.44 6.96 -94.2
Conductivity (mS/cm) 0.612 --- 0.611 --- 0.635 0.645 0.596 391 330 343
Temperature (C) 12.02 --- 11.72 --- 11.88 12.44 11.19 10.49 11.21 12.13
ORP (mV) 117 --- 133 .-- 181 173 179 -78.3 -73 -94.2
Dissolved Oxygen (mQ/l) 4.49 --- 7.49 --- 3.02 1.13 2.08 1.43 3.6 0.18



MW-4S
Summary of Detected Compounds

Former Onalaska Landfill

03/22/2007 09/11/2007
':';::;;'~E':!t~t}"",H'n'i:"':,:,'!::i1,200,',::::;:

",,::t 280 ,";'

Volatile Organic
Compounds (VOC), uglL
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Acetone
Benzene
Ethylbenzene
Methylene chloride
Naphthalene
Xylenes (total)

<12
<3.7
3.7

<3.2
8.3
25

<55
<6.5
19

<16

120

PAL ES
96 480
96 480

200 1000
0.5 5
140 700
0.5 5
10 100

1,000 10,000

Metals, mglL
Arsenic
Barium 0.244 0.328

0.001
0.4

0.01
2

Cadmium <0.00042 <0.00042 0.0005 0.005
Cobalt <0.0012 <0.0012 0.008 0.04
Iron
lead <0.0017 <0.0017

0.15
0.0015

0.3
0.015

Manganese
Mercurv <0.00009 <0.00009

0.025
0.0002

0.05
0.002

Vanadium <0.0019 <0.0019 0.006 0.03

Natural Attenuation
Parameters mg/L,
Chloride 8.9 4.4 125 250
Nitrate as N 0.36 <0.023 2 10
Sulfate 0.83 <0.12 125 250
Total Alkalinity 240 340 ---- ----
Total Organic Carbon 10 14 ---- ----

pH 6.89 6.75 ---- ----
Conductivity (mS/cm) 350 0.404 ---- ----
Temperature (C) 10.58 11.73 ---- ----
ORP (mV) -56.7 118.6 ---- ----
Dissolved Oxygen (mall) 0.75 1.09 ---- ----



MW-5S
Summary of Detected Compounds

Former Onalaska Landfill

<0.00071 0.0013 <0.00071 <0.0019 <0.0019 <0.0019 <0.0019

PAL ES
96 480
96 480
90 460

200 1000
0.5 5
140 700
0.5 5
10 100

1,000 10,000

0.001 0.01
0.4 2

0.0005 0.005
0.008 0.04

0.15 0.3
0.0015 0.015
0.025 0.05

0.0002 0.002
0.006 0.03

83 30 40

19 23 10
<4 <4.4 <6.5

<13 <15 <55

<3.5 <3.8 <16

<7.1 <7.8 <28

53

41

38
10

<3.8

<4.4

03/23/2006 09/07/2006 03/22/2007 09/11/2007
.•.. :$70· .: .' ·· .•:{·.';1:10>:):" "'·120.J)·"'; ." ,;:::,"1-100'"'' .....

·"·',.<L;:;.t1.0..."..'" 1/.: /4~O.. .... .... \;':.:;1.~O::·::>; ••:'

61 250 240

<2.4 <7.9 <7.9
17 57 51

<2.8 <9.2 <9.2

<4.9 <16 <16
<9.2 <31 <31

0.391 '·'0,5"\/:'''0.519.,.. 0.392 0.382 0.383 0.281

<0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017

<0.00028 <0.00028 <0.00028 <0.00042 <0.00042 <0.00042 <0.00042

Duplicate
03/10/2005 06/10/2005 6/10/2005

." 0:00$9 :;:;';: ::::::;"::0:QJ26,'· '..+0;0121·':': ;:;::,!:jkOO.~9':;" '" ":';':::.:';.0;01:05 "::,,>,., '0:0109;;,:: 0.0056
.60.7" '.' ";;:;59.1 "":/;;;:;:3$;2 .··40·;7'··'···:"'/·;3IM;/>·,.·""1A;6··'··

:':'.m:·:::>490 ,:':':""',1·3J)O .. ,/,':" '1:~OO"f:H>

1·>: ..4R .;."'" I'" . '3$0';; .", ".... :,:370,

Naphthalene

Barium

Vanadium

Cadmium
Cobalt
Iron
Lead

Metals, mg/L

Ethylbenzene
Methylene chloride

Manganese
Mercury

Xylenes (total)

1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene

Arsenic

Benzene

Volatile Organic
Compounds (VOC), ug/L

2-Butanone
Acetone

Natural Attenuation
Parameters mg/L,
Chloride ---- 4.8 4.6 6 2.5 5.9 4.2 125 250
Nitrate as N ---- <0.016 <0.016 0.18 <0.031 0.63 0.2 2 10
Sulfate ---- 0.2 0.18 0.52 2.5 1 3.6 125 250
Total Alkalinity ---- ---- ---- 200 250 220 280 ---- ----

Tota/ Organic Carbon ---- ---- ---- 9 13 9 7 ---- ----

pH 7.12 6.08 ---- 6.76 6.59 6.71 6.49 ---- ----

Conductivity (mSfcm) 0.489 340 ---- 320 365 339 0.367 ---- ----

Temperature (C) 10.51 10.5 ---- 10.69 12.64 9.83 13.27 ---- ----
ORP(mV} 183 -75.2 ---- -59.2 -88.8 -53.5 168.1 ---- ----
Dissolved Oxygen (mgfL) 2.51 0.76 ---- 0.97 0.62 0.65 0.53 ---- ----



MW-5S
Summary of Detected Compounds

Former Onalaska Landfill

Volatile Organic
Compounds (VOC), ug/L
1,2,4-Trimethylbenzene
1,3,5-Trimethvlbenzene
2-Butanone

12/12/2002 04/22/2003 10107/2003

.""""" \'.~l Uii""ii/"'" '. 1'+

• ...·,.38······ ..•..•".,,2Q.O':,,.
< 4.5 < 3.4 < 24

Duplicate
04/14/2004 411412004

67 51
2.7 2.4

< 1.2 <0.72

09/23/2004
'..':.'''''

Duplicate Duplicate
9/23/2004 12/02/2004 12/212004

:)//",1:.§0 .• ',' ..•. ". ·;:\:t3Qtt;:::!\:::::',<;::::.~2()Oi/" ,..
, ., ;,:',4'5""/::::,: j': :" ::"3~().j'c;; j.' 330',::i/:::::/

<3 <20 <20
Acetone < 8.5 < 6.3 < 44 <2.2 <1.3 <4.2 <5.7 <37 <37
Benzene
Ethylbenzene

< 2.8 < 2.1 < 13
6.2 5.1 29 1.5 1.2

<1.3
5.9

<1.7 <11 <11
5.7 60 54

Methylene chloride
Naphthalene
Xylenes (total)

6.2 5.4"""'28'
12 13 150

< 0.93 < 0.56
2.2 1.6
2 1.8

<1.1
7.7
120

:,.·,,:,'14 ,'" <7.5 <7.5
94 160 160

Metals, mg/L
Arsenic
Barium

1',·''0.0098, "':,,0,011: .'., ,: (l,Q22 .' .Q.Qt., ·······,·,·"·Q..012",,::, "" 0:0053: '",,:,:,::Q:'Q04T""':"'O~012,'·:,"'0.012"""
0.18 0.28 0.27 0.27 0.28 0.29 0.29 0.31 0.29

Cadmium < 0.00028 < 0.00028 < 0.00036 < 0.00028 < 0.00028 <0.00028 <0.00028 0.00032 0.00033
Cobalt
Iron
Lead
ManQanese
Mercury

0.0025 0.0041 0.0058 0.0045 0.0041 0.0056 0.0054 .·",':,,:,:·:':O:OO@:·':' +""0;0091;::"'""

< 0.0016 < 0.0016 < 0.0023 < 0.0017 < 0.0017 <0.0017"""":"0:'003:';::;'" <0.0017 <0.0017
"·'+H" ~""""+::." " .&.. .,'[ •.• " " :' :,:J;3'.;:i."., "":""':,'1';3,'''::::;::",,:; ;::'2~5';"";:',:::i,,::,::::a,$:, : ::,'3;3/"," '::,,3;1 """""

0.000088 < 0.000087 0.000075 < 0.000029 < 0.000029 <0.000029 <0.000029 <0.000029 <0.000029
Vanadium < 0.00067 < 0.00067 < 0.00096 < 0.00071 < 0.00071 <0.00071 <0.00071 <0.00071 <0.00071

Natural Attenuation
Parameters mg/L,
Chloride 5.8 5.7 4.3 4.6 4.5 --- --- 5 5
Nitrate as N 0.1 0.62 0.02 0.94 1.3 --- --- 0.47 0.45
Sulfate 0.34 3.3 0.16 1.8 2.3 --- 0.77 0.81
Total Alkalinity 140 160 180 160 160 --- --- --- ---
Total Organic Carbon 5 4 9 6 6 --- --- --- ---

pH 6.99 7.12 6.65 --- --- 6.1 --- 6.42 ---
Conductivity (mS/cm) 0.333 0.379 0.425 --- --- 0.645 --- 0.549 ---
Temperature (C) 12.4 9.66 12.77 --- --- 13.51 --- 12.73 ---
ORP (mV) 106 117 151 --- --- 192 --- 178 ---
Dissolved OXYQen (mg/L) 1.75 0.74 5.12 --- --- 2.27 --- 1.17 ---



MW-6S
Summary of Detected Compounds

Former Onalaska Landfill

ESPAL1211212002 1010712003 1210212004 0610812005 0312112007
Volatile Organic
Compounds (VOC), uglL
1,1-Dichloroethane 0.55 0.71 0.29 0.31 <0.21 85 850

1,2,4-Trimethylbenzene < 0.37 < 0.14 <0.12 <0.12 0.27 96 480

Acetone 2.6 < 0.66 <0.74 <0.74 <0.74 200 1000
cis-1,2-Dichloroethene < 0.35 0.59 0.36 0.49 0.33 7 70
Methylene chloride '2.2,,"" < 0.28 0;:5~;,;, <0.19 <0.19 0.5 5
Trichloroethene < 0.42 0.37 <0.28 <0.28 <0.28 0.5 5

Metals mg/L,
Arsenic < 0.0021 < 0.0029 <0.0026 <0.0026 <0.0043 0.001 0.01
Barium 0.17 0.13 0.22 0.265 0.191 0.4 2
Cadmium < 0.00028 < 0.00036 <0.00028 <0.00028 <0.00042 0.0005 0.005
Cobalt 0.0022 < 0.0011 0.0025 0.0019 0.0016 0.008 0.04
Iron 0.065 < 0.044 <" 0,2:5';;;' .'

..,. 'O:l6,,';,',,:, ,,',' <0.032 0.15 0.3
Lead < 0.0016 < 0.0023 <0.0017 <0.0017 <0.0017 0.0015 0.015
Manganese " "2~1' .............. "",:",.,. ~;I(:""(:; ;"';";;';;'3;$"",,:,,, ':":;;4..68";':" .., <';;"'2~7;2';;~'::';;'; '.. 0.025 0.05
Mercury < 0.000087 < 0.000067 <0.000029 <0.000029 <0.00009 0.0002 0.002
Vanadium < 0.00067 < 0.00096 0.00071 <0.00071 <0.0019 0.006 0.03

Natural Attenuation
Parameters mg/L,
Chloride 6.7 5.6 11 12.7 8.8 125 250
Nitrate as N < 0.0076 < 0.019 <0.016 <0.016 <0.031 2 10
Sulfate 4 3.6 9.7 0.99 0.86 125 250
Total Alkalinity 160 150 --- ---- 210 ---- ----
Total Oroanic Carbon 6 5 --- ---- 4 ---- ----

pH 7.45 7.37 7.25 6.97 7.3 ---- ----
Conductivity (mS/cm) 0.342 0.307 0.506 316 274 ---- ----
Temperature (C) 11.1 10.28 11.4 9.17 9.53 ---- ----
ORP (mY) 113 127 191 31 69.5 ---- -_..-
Dissolved Oxygen (moll) 2.86 3.08 0.84 7.47 0.66 ---- -_..-



MW·6M
Summary of Detected Compounds

Former Onalaska Landfill

ESPAL12/12/2002 10107/2003 12/02/2004 06/08/2005 03/21/2007
Volatile Organic
Compounds (VOC) ug/L,
1,1-Dichloroethane < 0.3 0.61 0.27 0.21 <0.21 85 850
1,2,4-Trimethylbenzene < 0.37 < 0.14 0.23 26 <0.12 96 480
1,3,5-Trimethylbenzene <0.4 < 0.18 <0.16 <0.16 <0.1 E> 96 480
Acetone 2.1 < 0.66 <0.74 <0.74 <0.74 200 1000
cis-1,2-Dichloroethene < 0.35 0.42 0.35 0.42 <0.21 7 70
Ethylbenzene < 0.41 < 0.19 <0.19 0.22 <0.19 140 700
Methvlene chloride ··· ••·21 < 0.28 0.44 <0.19 <0.19 0.5 5

Metals mg/L,
Arsenic 0:0024 < 0.0029 <0.0026 <0.0026 <0.0043 0.001 0.01
Barium :'...... ,. ':.0:75'"

........

·····'···..··0,89·::..""'··,·· IAU .·"::'"'·:,,0]4,4'··,,,, 0.4 2""··.U.
Cadmium < 0.00028 < 0.00036 <0.00028 <0.00028 <0.00042 0.0005 0.005
Cobalt < 0.00074 < 0.0011 <0.00096 <0.00096 <0.0012 0.008 , 0.04
Iron < 0.042 0.12 <0.049 <0.049 <0.032 0.15 0.3
Lead < 0.0016 .0.'oO~4 .. ··O:;J:~O~~';·';:""" <0.0017 <0.0017 0.0015 0.015
ManQanese .,'......... 1~1.... '2:8",,:" .... :2...8:···..:·;..- .......

"1'~9 .. ,.. 0.025 0.05
Mercury 0.000097 < 0.000067 <0.000029 0.000055 <0.00009 0.0002 0.002
Vanadium < 0.00067 < 0.00096 <0.00071 <0.00071 <0.0019 0.006 0.03

Natural Attenuation
Parameters mg/L,
Chloride 6 4.7 5 7.4 5.5 125 250
Nitrate as N < 0.0076 '0.02 <0.016 <0.016 <0.031 2 10
Sulfate 0.42 1.8 0.2 0.21 <0.12 125 250
Total Alkalinity 100 140 --- ---- 130 ---- ----

Total Organic Carbon 4 3 --- ---- 4 ---- ----

pH 7.49 7.44 7.64 7.53 7.75 ---- ----

Conductivity (mS/cm) 0.227 0.289 0.3 199 178 ---- ----

Temperature (C) 10.5 10.71 10.25 10.51 10.13 ---- ----

ORP (mV) 96 140 195 25.4 77.9 ---- ----

Dissolved Oxygen (mg/L) 0.42 4.41 3.22 1.42 1.67 ---- ----



MW-8S
Summary of Detected Compounds

Former Onalaska Landfill

Volatile Organic
Compounds (VOC), uglL
Acetone
Meth lene chloride

12/1112002 10/07/2003 06/08/2005 03/21/2007 PAL ES
2.2 <0.66 <0.74 1 200 1000

:::::::",,2.6'::::' < 0.28 <0.19 0.2 0.5 5

Metals, mg/L
Arsenic < 0.0021 < 0.0029 <0.0026 <0.0026 <0.0043 0.001 0.01
Barium 0.088 0.093 0.073 0.0637 0.0525 0.4 2
Cadmium < 0.00028 < 0.00036 0.00029 <0.00028 <0.00042 0.0005 0.005
Cobalt < 0.00074 < 0.0011 <0.00096 <0.00096 <0.0012 0.008 0.04
Iron
Lead

0.052
< 0.0016

< 0.044 ,::::'<"'0.45<" <0.049 <0.032
< 0.0023 <0.0017 <0.0017 <0.0017

0.15
0.0015

0.3
0.015

Manqanese
Mercury < 0.000087 < 0.000067 <0.000029 <0.000029 <0.00009

0.025
0.0002

0.05
0.002

Vanadium < 0.00067 < 0.00096 0.001 <0.00071 <0.0019 0.006 0.03

Natural Attenuation
Parameters mg/L,
Chloride 9.5 17.2 7.1 6.8 17.4 125 250
Nitrate as N 1.5 0.15 0.21 0.087 0.051 2 10
Sulfate 12.3 5.6 12.2 9.4 2.4 125 250
Total Alkalinity 190 230 --- --- 230 ---- ----
Total Organic Carbon 0.9 2 --- --- 3 ---- ----

pH 7.32 7.15 7.41 7.15 7.32 ---- ----

Conductivity (mS/cm) 0.44 0.497 0.373 237 316 ---- ----
Temperature (C) 11.73 11.96 12.14 9.5 9.52 ---- ----
ORP (mV) 124 177 208 163 271.5 ---- ----

Dissolved Oxyoen (moll) 7.07 4.3 3.34 6.64 5.32 ---- ----



MW-8M
Summary of Detected Compounds

Former Onalaska Landfill

ESPAL12/11/2002 10/0712003 12/02/2004 06/08/2005 03/21/2007
Volatile Organic
Compounds (VOC) uglL,
1,2,4-Trimethylbenzene < 0.37 0.36 1.7 4.1 28 96 480
1,3,5-Trimethylbenzene <0.4 0.22 <0.16 1.6 <0.27 96 480
Acetone 2.9 < 0.66 <0.74 <0.74 1.9 200 1000
Benzene < 0.37 < 0.2 0.3 ...... 0.5.3 ... ,~

<0.37 0.5 5
Chloroethane < 0.29 < 0.22 0.43 <0.24 <0.4 80 400
cis-1,2-Dichloroethene < 0.35 < 0.25 0.41 0.39 <0.35 7 70
Ethvlbenzene < 0.41 < 0.19 2.4 2.6 0.74 140 700
Methvlene chloride ..:;: 3,2 .',:.:, < 0.28

..........

0.55.·.·......:·.. •·· <0.19 0.32 0.5 5..

Naphthalene < 0.42 < 0.16 <0.15 0.43 <0.25 10 100
Trichloroethene < 0.42 0.23 0.3 <0.28 <0.47 0.5 5

Metals, mg/L

Cadmium < 0.00028 < 0.00036 0.0003 <0.00028 <0.00042 0.0005 0.005
Cobalt < 0.00074 < 0.0011 <0.00096 <0.00096 <0.0012 0.008 0.04
Iron < 0.042 0.045 0.12 ':::," :,:>·Oc4'7'··;·H: 0.15 0.3

Vanadium < 0.00067 < 0.00096 <0.00071 <0.00071 <0.0019 0.006 0.03

Natural Attenuation
Parameters mg/L,
Chloride 2.6 12.8 14 21.9 12.4 125 250
Nitrate as N < 0.0076 < 0.019 <0.016 <0.016 <0.031 2 10
Sulfate 5.7 1.1 0.84 0.48 0.45 125 250
Total Alkalinitv 220 240 --- ---- 330 ---- ----

Total Organic Carbon 2 3 --- ---- 4 ---- ----

pH 7.41 7.31 7.37 7.3 7.48 ---- ----

Conductivity (mS/cm) 0.422 0.479 0.558 393 426 ---- ----
Temperature (C) 9.95 10.44 10.21 10.88 10.64 ---- ----

ORP (mV) 105 150 194 -49.1 -39.1 ---- ----

Dissolved OXYQen (mg/L) 1.74 0.92 1.02 0.79 1 ---- ----



MW-10M
Summary of Detected Compounds

Former Onalaska Landfill

ESPAL06/08/2005 03/22/2006 03/2112007
Volatile Organic
Compounds (VOC) ug/L,
Acetone 1 0.79 <0.74 200 1000
Carbon disulfide 0.71 <0.28 <0.28 200 1000
cis-1,2-Dichloroethene 0.34 0.21 0.25 7 70
Methylene chloride <0.19 0.38 <0.19 0.5 5
Trichloroethene 0.37 <0.28 <0.28 0.5 5

Metals, mg,L
Arsenic <0.0026 <0.0043 <0.0043 0.001 0.01
Barium 0.104 0.0653 0.0604 0.4 2
Cadmium <0.00028 <0.00042 <0.00042 0.0005 0.005
Cobalt 0.0012 <0.0012 <0.0012 0.008 0.04
Iron 0.068 <0.032 0.035 0.15 0.3
Lead <0.0017 <0.0017 <0.0017 0.0015 0.015
Manganese I""" 2133

" '~'." "'J~~lr~:':, ......... ,,"'h~~t'.<" ,", 0.025 0.05
Mercury 0.000048 <0.00009 <0.00009 0.0002 0.002
Vanadium 0.00095 <0.0019 <0.0019 0.006 0.03

Natural Attenuation
Parameters mg/L,
Chloride 1.6 3 3.6 125 250
Nitrate as N <0.016 <0.015 <0.031 2 10
Sulfate 6.2 8.7 5.2 125 250
Total Alkalinity ---- 220 170 ---- ----
Total OrQanic Carbon ---- 1 2 ---- ----

pH 7.22 7.55 7.51 ---- ----
Conductivity (mS/cm) 232 2.65 236 ---- ----
Temperature (C) 11.06 10.73 10.69 ---- ----
ORP (mY) 126 112 123 ---- ----
Dissolved OXYQen (mg/L) 1.45 1.1 0.53 ---- ----



MW·12S
Summary of Detected Compounds

Former Onalaska Landfill

ESPAL12/11/2002 10/07/2003 06/09/2005
Volatile Organic
Compounds (VOC), ug/L
Acetone 3 < 0.66 <0.74 200 1000

I;"~",·' ",' 5Methylene chloride ,;,2,7""""",,', < 0.28 <0.19 0.5
Naphthalene < 0.42 < 0.16 0.17 10 100

Metals mg/L,
Arsenic < 0.0021 < 0.0029 <0.0026 0.001 0.01
Barium 0.021 0.021 0.0158 0.4 2
Cadmium < 0.00028 < 0.00036 <0.00028 0.0005 0.005
Cobalt < 0.00074 < 0.0011 <0.00096 0.008 0.04
Iron < 0.042 < 0.044 <0.049 0.15 0.3
Lead ";;;0.00'-4'" ,'" < 0.0023 <0.0017 0.0015 0.015
Manganese 0.0023 0.0017 0.0025 0.025 0.05
Mercury < 0.000087 < 0.000067 <0.000029 0.0002 0.002
Vanadium < 0.00067 0.0013 <0.00071 0.006 0.03

Natural Attenuation
/LParameters, mgl

Chloride 24.3 9.1 3.5 125 250
Nitrate as N 1.6 1.4 1 2 10
Sulfate 7.2 5 4.4 125 250
Total Alkalinity 170 210 --- --- ---
Total OrQanic Carbon 1 0.8 --- --- ---

pH 7.29 7.44 6.81 --- ---
Conductivity (mS/cm) 0.444 0.438 197 --- ---
Temperature (C) 12.04 11.97 9.34 --- ---
ORP (mV) 132 190 185.5 --- ---
Dissolved Oxygen (mQ/L) 5.86 9.0 11.92 --- ---



MW-14S
Summary of Detected Compounds

Former Onalaska Landfill

Volatile Organic
Compounds IVOCI, uglL 1211212002 0412312003 1010812003 04/13/2004 12/0212004 06109/2005 03/22/2006 09/08/2006 03/22/2007 09/10/2007 PAL ES
1,2,4-Trimethylbenzene 1.7 0.97 5.5 2.1 3.1 2.5 1.9 3.7 1.1 4.4 96 480
1,3,5-Trimethylbenzene 0.64 <0.4 1.8 0.8 1.3 0.96 0.66 1.1 0.34 1.8 96 480
2-Butanone < 0.59 < 0.59 < 1.8 < 0.36 <0.65 <0.39 1.2 <0.65 <0.39 <0.57 90 460
Acetone 4.3 < 1.1 < 3.3 < 0.66 2 <0.74 2.3 <1.2 2.1 <1.1 200 1000
Benzene < 0.37 < 0.37 < 1 0.43 <0.37 <0.22 <0.22 <0.37 <0.22 <0.13 0.5 5
Ethylbenzene < 0.41 < 0.41 1.2 0.4 0.78 0.76 0.49 0.98 0.35 1 140 700
Methylene chloride i ,,+i,,"2" 1', 'i,i,+ < 0.29 < 1.4 < 0.28 "'t'2';:::,·.. ·, <0.19 <0.19 <0.32 0.3 <0.33 0.5 5
Naphthalene 5 2.2 'ii,,;,', 18.;';;i'i'" 6 ".,. ··tt,·",+",,· 13 8.8 "i"";",, 'J 8., ...,... 7.5

. .
"""'16';" 10 100

Xylenes (total) 1.4 0.47 2.3 1.1 2.1 2.3 1.4 2.6 0.86 2.9 1,000 10,000

Metals, mg/L
Arsenic
Barium

< 0.0021 < 0.0021 < 0.0029 < 0.0026+",0.0029,"'" <0.0026 <0.0043 <0.0043 <0.0043 <0.0043
0.18 0.084 0.19 0.11 0.16 0.168 0.117 0.154 0.0893 0.13

0.001
0.4

0.01
2

Cadmium 0.00045 < 0.00028 < 0.00036 < 0.00028 <0.00028 <0.00028 <0.00042 <0.00042 <0.00042 <0.00042 0.0005 0.005
Cobalt 0.0052 0.0015 < 0.0011 0.0017 0.0013 0.0018 <0.0012 <0.0012 <0.0012 0.0013 0.008 0.04
Iron
Lead
Manoanese
Mercury
Vanadium

< 0.0016 < 0.0016 < 0.0023 < 0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017

0.000088 < 0.00008.7 < 0.000067 < 0.000029 <0.000029 0.000069 <0.00009 <0.00009 <0.00009 <0.00009
< 0.00067 < 0.00067 < 0.00096 < 0.00071 0.0011 <0.00071 <0.0019 <0.0019 <0.0019 <0.0019

0.15
0.0015

0.025
0.0002

0.006

0.3
0.015

0.05
0.002
0.03

Natural Attenuation
P ILarameters, mgJ
Chloride 5 5.4 7.3 5.7 3.4 4.4 6 5.6 5.8 2.6 125 250
Nitrate as N 0.01 0.34 < 0.019 0.21 0.082 0.13 0.16 <0.031 0.16 0.1 2 10
Sulfate 3 5.4 0.18 8.4 4.3 3.9 7.9 2.6 4.4 6.3 125 250
Total Alkalinity 210 150 170 160 --- 170 180 140 190 ---- ----
Total Oroanic Carbon 14 5 12 10 --- 7 9 6 13 ---- ----

pH 6.88 6.96 6.89 --- 6.41 6.45 6.91 6.75 6.77 6.59 ---- ----
Conductivity (mSlcm) 0.441 0.328 0.404 --- 0.385 229 223 247 201 0.248 ---- ----
Temperature (C) 11.13 7.7 12.24 --- 11.6 9.3 8.52 12.05 7.97 12.38 ---- ----
ORP(mV) 114 166 162 --- 188 -45.5 -23.3 -88.1 13.4 181.3 ---- ----
Dissolved Oxyaen lmg/l) 3.22 5.02 6.03 --- 2.11 4.08. 7.56 0.8.4 4.35 6.13 ---- ----



MW-15M
Summary of Detected Compounds

Former Onalaska Landfill

L ES
DuplicateVolatile Organic

Compounds (VOC), ug/L 12/12/2002 10/07/2003 10/7/2003 12/02/2004 06/08/2005 03/22/2006 09/07/2006 03/22/2007 09/11/2007 PA
1,1-Dichloroethane 1 < 0.26 < 0.26 <0.21 <0.21 <2.1 <0.21 <0.21 <0.15 85 850
1,2,4-Trimethylbenzene < 0.37 0.29 0.28 <0.12 <0.12 '·29.0. 12 4.1 <0.12 96 480

1,3,5-Trimethylbenzene <0.4 < 0.18 < 0.18 <0.16 <0.16 1""':';'.<;1';1):';'( .•. <0.16 <0.16 <0.096 96 480
2-Butanone < 0.59 < 0.36 < 0.36 <0.39 <0.39 5.7 <0.39 <0.39 <0.57 90 460
Acetone < 1.1 < 0.66 < 0.66 <0.74 <0.74 12 <0.74 <0.74 1.2 200 1000
Chlorobenzene < 0.38 < 0.16 < 0.16 <0.2 0.26 <2 <0.2 <0.2 0.39 ----- ..----
cis-1,2-Dichloroethene 0.56 0.29 0.26 <0.21 <0.21 <2.1 <0.21 <0.21 0.24 7 70
Methylene chloride .. ,.·.·,.·.3····· .":n: < 0.28 < 0.28 0.44 <0.19 <1.9 <0.19 <0.19 <0.33 0.5 5
Naphthalene < 0.42 < 0.16 < 0.16 <0.15 <0.15 2.5 <0.15 <0.15 <0.24 8 40

Metals, mg/L
Arsenic
Barium
Cadmium
Cobalt
Iron
Lead
ManQanese
Mercury

...0.0054<> < 0.0029 < 0.0029 <0.0026 I·.,.:.. 0.0026':>'; <0.0043

0.00031"':'0.00092' < 0.00036 <0.00028 <0.00028 <0.00042
0.0012 < 0.0011 < 0.0011 <0.00096 <0.00096 <0.0012

.;.:... :;. 'J,1,:::" .. , ':!.. .···." ..,>:'-6· "'\,. . · .. ·(ii51·····.. I····..·,:":O;6~;.,"'.":,,. ·..·,:::J:l,,'67 .....
:0:0049";:':"" ,..,,0.043" ;',,":i <0.0017 ...Q,002"»·· <0.0017

,':":'3,6",;;;<:i,.(";l~i!t::,,:,: ." ">«3.5";;" ..,.·2.~,,;;,....::.' ··)t65'··"':·;.'·'':.· '''':;'5~53'''''

0.000092 < 0.000067 < 0.000067 <0.000029 0.0001 <0.00009

<0.0043 <0.0043 <0.0043

<;0.00042 <;0.00042 <;0.00042
<0.0012 <0.0012 <:0.0012

0.13 0.069 .".;0,3,.<,;,'<
<0.0017 <0.0017 <0.0017

.. """::,:5;1)1'""·,,,,,··· .,.: <:3;43 .."":" ..···:'·:4.:72::..·..
<0.00009 <0.00009 <0.00009

0.001
0.4

0.0005
0.008

0.. 15
0.0015

0.025
0.0002

0.01
2

0.005
0.04

0.3
0.015

0.05
0.002

Vanadium < 0.00067 < 0.00096 < 0.00096 <0.00071 <;0.00071 <0.0019 <0.0019 <0.0019 <0.0019 0.006 0.03

Natural Attenuation
P t /Larame ers, mgl
Chloride 5.2 5.1 5.2 3.8 12.3 7.3 9.1 8.5 12.8 125 250
Nitrate as N 0.03 < 0.019 < 0.019 <0.016 <0.016 <0.015 <0.031 <0.031 <0.023 2 10
Sulfate 2.4 5.8 5.6 5.5 3.6 0.84 0.67 1.8 0.2 250
Total Alkalinity 240 230 230 --- --- 330 300 220 320 ---- ----
Total Organic Carbon 3 2 2 --- --- 7 5 6 5 ---- ----

IpH 7.25 7.2 --- 7.44 7.2 7.43 7.41 7.44 7.3 ---- ----
Conductivity (mS/cm) 0.466 0.469 --- 0.299 320 397 344 297 0.377 ---- ----
Temperature (C) 10.65 10.76 . --- 10.31 10.64 10.18 10.84 10.18 10.67 ---- ----
ORP (mV) 93 100 --- 172 -59.2 -50 -74.6 -32.5 202.3 ---- ----
Dissolved OXYQen (mg/L) 0.51 2.3 --- 0.68 0.66 1.42 0.64 0.71 0.56 ---- ----



MW·16S
Summary of Detected Compounds

Former Onalaska Landfill

PAL ES
96 480
96 480

200 1000

140 700
0.5 5
10 10

1,000 10,000

0.001 0.01
0.4 2

0.0005 0.005
0.008 0.04

0.15 0.3
0.0015 0.015

0.025 0.05
0.0002 0.002
0.006 0.03

8 7.1
16 16

<5 <4.3
<37 <31

<5.7 <4.9

06/21/2007 09/11/2007

15 12

8.1 8.1

<4.9 <4.9
<1.3 1.7

1211112006 03/23/2007

4.6 20

27 <46

22 61

<3.2 <12

<3.3 <12

06/09/2006 09/07/2006

91

22
<13

120
<13

0.0052 0.0072 0.0039 0.0021 0.0025 0.0054 0.0036

<0.0019 <0.0019 <0.0019 <0.0019 <0.0019 <0.0019 <0.0019
<0.00009 <0.00009 <0.00009 <0.00009 <0.00009 0.000095 <0.00009

<0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042

03/23/2006

}'ii:'r;!l001T:iii'i <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017

Ethylbenzene

Iron

Naphthalene

Cobalt

Barium

Lead

Xylenes (total)

Mercury
Manganese

Vanadium

1,3,5-Trimethylbenzene

Methylene chloride

Cadmium

1,2,4-Trimethylbenzene

Metals, mg/L
Arsenic

Volatile Organic
Compounds (VOC), ug/L

Acetone
Chlorobenzene

Natural Attenuation
Parameters mg/L,
Chloride 4.7 17.8 12.3 36.2 21.8 14.2 39.7 125 250
Nitrate as N <0.015 <0.015 <0.031 <0.031 <0.031 <0.031 <0.023 2 10
Sulfate 2.4 4.4 <0.12 <0.12 1.9 6.1 1.8 250
Total Alkalinity 470 570 460 180 260 610 590 ---- ----
Total Organic Carbon 12 9 11 7 10 11 10 ---- ----

pH 6.75 6.62 6.58 6.68 6.63 6.69 6.58 ---- ----

Conductivity (mS/cm) 624 766 625 393 419 819 0.843 ---- ----

Temperature (C) 9.27 10.44 14.16 11.59 9.3 10.79 15.49 ---- ----

ORP (mV) -55.8 -89.1 -110.6 -92 -42.5 -82.3 -64.3 ---- ----

Dissolved Oxygen (mg/L) 2.22 2.2 0.83 1.59 0.54 1.42 1.17 ---- ----



MW-16M
Summary of Detected Compounds

Former Onalaska Landfill

Volatile Organic
Compounds (VOCI. ua/L
1,2,4-Trimethvlbenzene
1,3,5-Trimethylbenzene
2-Butanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Methylene chloride
Naphthalene
Xvlenes (total)

Duplicate Duplicate
03/23/2006 3/23/2006 06/09/2006 09/07/2006 12/11/2006 03/23/2007 3/23/2007 06/21/2007 09/11/2007 PAL ES

34 37 15 ····;::·i; :";''[90",,,:,',:,,, 68 ":,,,:,:;:::,,240,;::,:::::'" ' :240;<;':;;/':: 47 2.7 96 480
<0.32 <0.32 <0.16 ,:,,:,:::<1:1 <0.16 "'::,7:1: ......... :",::8,6 <0.24 <0.096 96 480
<0.78 1.4 <0.39 <2.6 <0.39 <1.3 <1.3 <1.4 <0.57 90 460
4.3 4.2 <0.74 <4.9 <0.74 <2.5 <2.5 <2.8 <1.1 200 1000

::0.97", ,:,'0:88 ,', ",0,76 <1.5 0.59', ,:;,:~.;:~ : 1.6
" ":"':":"""':,'[:7',"''"'" <0.32 ' '0,88:::" 0.5 5

2.2 2.2 1.7 <1.3 1.7 2.9 2.8 1.8 1
1.3 1.4 1.3 <1.6 <0.24 <0.8 0.87 <0.72 0.44 80 400

<0.38 <0.38 <0.19 <1.3 <0.19 <0.63 <0.63 <0.33 0.5 5
3.1 3 1.8 23 5.8 13 12 2.1 0.3 1- 100
4.2 4 1.4 3.6 2.7 5 7 <0.7 0.7 1,000 10,000

Metals, mg/L
Arsenic
Barium
Cadmium <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042

0.001
0.4

0.0005

0.01
2

0.005
<0.0012 <0.0012 <0.0012 0.0022 <0.0012 0.0013 <0.0012 <0.0012 <0.0012

.. ,;,,22:1 ::" l:::,,<" 20;7""+ "/<22:6:';:':' ':':'::::':20i9:>::,:U ::::,::::,:],""",:.7,5.,:::::::, "'f:';::~2,9:'::;:' . ""::3,t'8H,:::;,"'l::fi/I;8.:L.
Cobalt
Iron
Lead
Manaanese
Mercury

<0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017
:;;:::::1 :43 ..:. , : :::'"" ""1.:36,:: ""':::'::: 1:28 :'; ·::;f::1i88:;'::: :::::: 2':':;:"":1:14" :+ ,: :·:;1,e2':. ..: ::: :",,::<::"1.06"':'
<0.00009 <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 <0.00009

<0.0017
+::":l'i~2 "::::::

<0.00009

0.008
0.15

0.0015
0.025

0.0002

0.04
0.3

0.015
0.05

0.002
Vanadium <0.0019 <0.0019 <0.0019 <0.0019 <0.0019 <0.0019 <0.0019 <0.0019 <0.0019 0.006 0.03

Natural Attenuation
P t /Larame ers, mgt
Chloride 31.9 32 41.1 43.5 42.4 35.2 35.3 23.8 30.1 125 250
Nitrate as N <0.015 <0.015 <0.015 <0.031 <0.031 <0.031 <0.031 <0.031 <0.023 2 10
Sulfate <0.12 <0.12 0.34 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 250
Total Alkalinity 180 180 170 250 170 260 270 170 180 ---- ----
Total Organic Carbon 5 120 5 7 5 7 7 5 5 ---- ----

pH 7.15 --- 7.05 6.99 7.31 7.2 ---- 7.27 7.17 ---- ----
Conductivitv (mS/cm) 329 --- 355 410 352 481 ---- 327 0.301 ---- ----
Temperature (C) 10.83 --- 11.27 11.48 9.85 11.17 ---- 11.38 10.87 ---- ----
ORP (mVI -114 --- -140.6 -149.7 -153 -131.5 ---- -155.3 -40.5 --.... ----
Dissolved Oxvoen (moll) 0.88 --- 0.85 0.17 0.48 0.52 ---... 0.4 0.62 ---- ----



MW-17S
Summary of Detected Compounds

Former Onalaska Landfill

Volatile Organic
Compounds (VOC), ug/L 03/23/2006 06/09/2006 09/07/2006 12/11/2006 03/23/2007 06/21/2007 09/11/2007

,: :::'1200F:C"':' ::\::,:,:1200, "
",,15 ','"',,

480
480

1000

ES
96
96

200

PAL

<69<69<2.5Acetone 82 14 <25 <7.4
Ethylbenzene 7.8 4.9 <6.3 2.7
Methylene chloride <7.6 <2.7 <6.3 """t:'l " ","

Naphthalene <6 <2.1 7.7 :-:,,:
Xylenes (total) 22 17 <15 8.7

1.6
<0.63

1.4
1.8

<11
I, ;130::::<> "

<15
<18

<11
<21
<15
<18

140
0.5
10

1,000

700
5

100
10,000

Metals, mglL

Barium 0.23 0.183 0.229 0.216 0.146 0.265 0.272
0.001

0.4
0.01

2
Cadmium <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 0.0005 0.005

0.008
0.15

0.0015
0.025

0.04
0.3

0.015
0.05

Mercury <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 0.00011 <0.00009 0.0002 0.002
Vanadium <0.0019 <0.0019 <0.0019 <0.0019 <0.0019 <0.0019 <0.0019 0.006 0.03

Natural Attenuation
Parameters mgfL.
Chloride 4.2 5.8 4.9 6.4 4.6 4.5 3.1 125 250
Nitrate as N 0.97 0.29 <0.031 0.2 ':"", 21,1" " "','t'; 0.3 0.4 2 10
Sulfate 1.6 3.3 0.34 0.63 16 1.5 2.7 250
Total Alkalinity 230 190 200 190 220 250 300 ---- ----
Total Organic Carbon 4 4 4 3 3 3 5 ---- ----

pH 7.06 1.51 6.78 6.92 6.97 6.88 6.67 ---- ----
Conductivity (mS/cm) 322 295 313 324 312 375 0.418 ---- ----
Temperature (C) 9.29 10.33 13.35 11.24 7.79 9.99 13.8 ---- ----
ORP (mV) -88.7 -92.7 -123 -103.8 -12.4 -86.7 49.5 ---- ----
Dissolved Oxy~en (m~fL) 1.1 1.51 0.26 1.43 3.09 1.25 0.45 -_...- .._--



MW-17M
Summary of Detected Compounds

Former Onalaska Landfill

ESPAL03/23/2006 06/09/2006 09/07/2006 12/11/2006 03/23/2007 06/21/2007 09/11/2007
Volatile Organic
Compounds (VOC) uglL,
1,2,4-Trimethylbenzene <0.12 1.3 <0.12 5.2 <0.12 34 9.7 96 480

1,3,5-Trimethylbenzene <0.16 <0.16 <0.16 <0.16 <0.16 <0.096 <0.096 96 480

Acetone 1.6 1.3 <0.74 <0.74 <0.74 <1.1 <1.1 200 1000
Methylene chloride <0.19 ::"",::'1.7:"'" " :"" <0.19 <0.19 <0.19 <0.33 <0.33 0.5 5
Toluene <0.17 0.56 <0.17 <0.17 <0.17 <0.13 <0.13 200 1,000

Metals, mg/L

Cadmium <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042

0.001
0.4

0.0005

0.01
2

0.005
Cobalt <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 0.008 0.04

Vanadium <0.0019 <0.0019 <0.0019 <0.0019 <0.0019 <0.0019 <0.0019

0.15
0.0015

0.025
0.0002

0.006

0.3
0.015

0.05
0.002

0.03

Natural Attenuation
Parameters, mg/L
Chloride 4.8 6.1 5.4 5 4.9 3.2 5.1 125 250
Nitrate as N <0.015 <0.015 <0.031 <0.031 <0.031 <0.031 <0.023 2 10
Sulfate 0.89 0.83 0.35 <0.12 2.2 1.9 0.6 250
Total Alkalinity 150 190 200 240 210 260 320 ---- ----

Total Organic Carbon 5 6 8 7 4 4 5 ---- ----

pH 7.39 7.23 7.4 7.61 7.56 7.56 7.54 ---- ----
Conductivity (mS/cm) 204 257 249 305 288 332 0.361 ---- ----
Temperature (C) 10.53 10.97 11.12 9.65 10.48 10.84 10.76 ---- ----
ORP (mV) -113 -136.8 -159 -162.7 -146 -159.3 -155.6 ---- ----

Dissolved Oxygen (mg/L) 2.45 1.23 0.18 0.31 0.35 0.45 0.61 ---.. ----



PZ-1
Summary of Detected Compounds

Former Onalaska Landfill

ESPAL12/12/2002 04/23/2003 10/08/2003 04/13/2004 03/22/2006 03/22/2007
Volatile Organic
Compounds (VOC) ug/L,
Acetone < 1.1 < 1.1 < 0.66 < 0.66 1.3 <0.74 200 1000
Benzene

~
< 0.37 < 0.2

"(", "'·0;5''::'" <0.22 <0.22 0.5 5
Methvlene chloride •..... < 0.29 < 0.28 < 0.28 0.39 <0.19 0.5 5

Metals, mg/L
Arsenic
Barium 0.024 0.031 0.033 0.039 0.0245 0.0349

0.001
0.4

0.01
2

Cadmium < 0.00028 < 0.00028 < 0.00036 . < 0.00028 <0.00042 <0.00042 0.0005 0.005
Cobalt < 0.00074 < 0.00074 < 0.0011 < 0.00096 <0.0012 <0.0012 0.008 0.04
Iron < 0.042 < 0.042 < 0.044 0.058 <0.032 <0.032 0.15 0.3
Lead < 0.0016 < 0.0016 < 0.0023 < 0.0017 <0.0017 <0.0017 0.0015 0.015
Manganese
Mercurv 0.000091 < 0.000087 < 0.000067 < 0.000029 <0.00009 <0.00009

0.025
0.0002

0.05
0.002

Vanadium 0.0013 0.0011 0.0012 0.0015 <0.0019 <0.0019 0.006 0.03

Natural Attenuation
Parameters mg/L,
Chloride 9.4 12.8 5.8 7.2 8.5 7.3 125 250
Nitrate as N 0.23 0.23 < 0.019 < 0.016 <0.015 <0.031 2 10
Sulfate 1.6 5.5 6.1 9.1 9.5 9 125 250
Total Alkalinity 120 130 190 150 120 130 --- ---
Total Organic Carbon 3 < 0.7 2 3 2 2 --- ---

pH 7.54 7.43 7.31 --- 8.08 7.97 --- ---
Conductivity (mS/cm) 0.271 0.314 0.404 --- 170 194 --- ---
Temperature (C) 11.33 9.93 11.09 --- 9.96 9.74 --- ---
ORP (mV) 105 169 186 --- 223.6 70.2 --- ---
Dissolved OXYQen (mg/L) 2.78 4.8 3.99 --- 3.3 0.64 --- ---



PZ-2
Summary of Detected Compounds

Former Onalaska Landfill

ESPAL12/11/2002 10/07/2003 12/02/2004 06109/2005 03/22/2006 03/22/2007
Volatile Organic
Compounds (VOC) ug/L,
Acetone 2.6 < 0.66 2.9 <0.74 0.76 <0.74 200 1000
Carbon disulfide < 0.24 < 0.21 <0.28 0.56 <0.28 <0.28 200 1000
Methylene chloride 1'",:':'""2;4,::::'::,,,,,' < 0.28 ,,:' ';t?D(j';{34:',,2', <0.19 0.42 <0.19 0.5 5

Metals, mg/L
Arsenic
Barium
Cadmium

0':q,6':"::',' 0.071 0.14 0.117 0.0601 0.0522
< 0.00028 < 0.00036 0.00033 <0.00028 <0.00042 <0.00042

0.001
0.4

0.0005

0.01
2

0.005
Cobalt
Iron
Lead

::':0.o1Ji>, < 0.0011 0.0024 0.0046 <0.0012 <0.0012

""'"",'Ol0062i:::::::," < 0.0023 <0.0017 <0.0017 <0.0017 <0.0017

0.008
0.15

0.0015

0.04
0.3

0.015
Manganese
Mercury
Vanadium

0.00013 < 0.000067 <0.000029 0.00005 0.00014 <0.00009
, "":0.026:"" 0.0016 0.0017 0.0014 <0.0019 <0.0019

0.025
0.0002

0.006

0.05
0.002

0.03

Natural Attenuation
Parameters mg/L,
Chloride 8.6 6.6 9.1 6.7 8.2 11.9 125 250
Nitrate as N < 0.0076 < 0.019 <0.016 <0.016 <0.015 <0.031 2 10
Sulfate 2;4 < 0.14 3.2 2 0.81 9 125 250
Total Alkalinity 160 77 --- --- 160 110 ---- ----

Total Organic Carbon 15 7 --- --- 9 6 ---- ----

pH 6.68 6.67 6.41 5.72 6.83 6.79 ---- ----
Conductivity (mS/cm) 0.432 0.239 0.412 235 275 207 ---- ----
Temperature (C) 11.03 11.08 10.89 8.85 8.4 8.02 ---- ----
ORP (mY) 116 149 173 -68.1 -78.7 -33.1 ---- ----

Dissolved Oxygen (mg/L) 5.14 4.43 1.6 0.92 8.45 1.38 ---- ----



PZ-3
Summary of Detected Compounds

Former Onalaska Landfill

ESPAL12/11/2002 10/07/2003 1210212004 06/08/2005 03/22/2006 03/21/2007
Volatile Organic
Compounds (VOC) uglL,
1,2,4-Trimethvlbenzene < 0.37 < 0.14 <0.12 4.3 <0.12 2.1 96 480

Acetone 3.1 < 0.66 1.3 <0.74 0.8 1.1 200 1000

cis-1,2-Dichloroethene < 0.35 < 0.25 <0.21· 0.26 0.23 0.26 7 70
Methylene chloride ;,," ·2:5·:';;;,···· < 0.28 I:;;;,· . ···;f..r::: .. <0.19 0.38 0.21 0.5 5

Metals, mg/L
Arsenic
Barium 0.097 0.081 0.16 0.166

<0.0043 <0.0043
0.148 0.152

0.001
0.4

0.01
2

Cadmium
Cobalt

·:·:>0.OOQ~9 < 0.00036 <0.00028 <0.00028
0.0018 < 0.0011 0.0014 0.0016

<0.00042 <0.00042
<0.0012 0.0021

0.0005
0.008

0.005
0.04

Iron
Lead < 0.0016 < 0.0023 <0.0017 <0.0017 <0.0017 <0.0017

0.15
0.0015

0.3
0.015

ManQanese
Mercury 0.00012 0.00007 <0.000029 0.000055 <0.00009 <0.00009

0.025
0.0002

0.05
0.002

Vanadium 0.0028 < 0.00096 0.00092 0.0012 <0.0019 <0.0019 0.006 0.03

Natural Attenuation
Parameters mg/L,
Chloride 6.3 5.5 7.8 6.9 7.1 5.1 125 250
Nitrate as N < 0.0076 < 0.019 <0.016 <0.016 <0.015 <0.031 2 10
Sulfate 1.2 3.5 0.74 1.5 1.7 0.42 125 250
Total Alkalinitv 160 180 --- --- 260 300 ---- ----
Total Organic Carbon --- 6 --- --- 6 6 ---- ----

pH 7.06 6.96 6.97 6.89 7.25 7.14 ---- ..---
Conductivity (mS/cm) 0.33 0.363 0.558 304 313 370 ---- ----
Temperature (C) 10.98 10.18 11.09 9.46 9.97 9.81 ---- ..---
ORP (mV) 133 191 179 -18.9 -14.9 13.7 ---- ----
Dissolved Oxygen (mg/L) 4.48 3.83 0.78 1.39 4.27 0.43 ---- ----



PZ-4
Summary of Detected Compounds

Former Onalaska Landfill

ESPAL12/12/2002 10/07/2003 06/0S/2005
Volatile Organic
Compounds (VOC), ug/L
1,1-Dichloroethane < 0.3 0.33 0.25 85 850
Acetone 3.5 <0.66 <0.74 200 1000
cis-1,2-Dichloroethene < 0.35 0.46 0.55 7 70
Methylene chloride ':':,>:2.6" ·····'h.

< 0.28 <0.19 0.5 5
Trichloroethene < 0.42 0.34 <0.28 0.5 5

Metals, mg/L
Arsenic < 0.0021 < 0.0029 <0.0026 0.001 0.01
Barium 0.12 0.077 0.145 0.4 2
Cadmium < 0.00028 < 0.00036 <0.00028 0.0005 0.005
Cobalt 0.001 < 0.0011 0.0029 0.008 0.04
Iron < 0.042 < 0.044 <0.049 0.15 0.3
Lead < 0.0016 < 0.0023 <0.0017 0.0015 0.015
Manganese '''':'':''>''2'.6:':''' ":.::::::i. ',.",., .... 2 ..... ..,:!:: ~!( """':'3lS4::::,:,',: 0.025 0.05.'.

Mercury 0.000088 < 0.000067 <0.000029 0.0002 0.002
Vanadium < 0.00067' < 0.00096 <0.00071 0.006 0.03

Natural Attenuation
Parameters, mg/L
Chloride 5.5 4.5 13.1 125 250
Nitrate as N < 0.0076 < 0.019 <0.016 2 10
Sulfate 4.2 5.1 1.7 125 250
Total Alkalinity 130 130 --- --- ---
Total Organic Carbon 5 4 --- --- ---

pH 7.53 7.17 7.11 --- ---
Conductivity (mS/cm) 0.278 0.283 239 --- ---
Temperature (C) 11.80 11.52 9.68 --- ---
ORP (mV) 105 133 67 --- ---
Dissolved Oxygen (mg/L) 12 3.89 0.84 --- ---



PZ-5
Summary of Detected Compounds

Former Onalaska Landfill

ESPAL12/12/2002 04/23/2003 10/08/2003 04/13/2004 12/02/2004 06/09/2005 03/23/2006 03/22/2007
Volatile Organic
Compounds (VOC) ug/L,
1,2,4-Trimethylbenzene < 0.37 < 0.37 < 0.14 < 0.14 <0.12 <0.12 5.9 5.7 96 480
1,3,5-Trimethylbenzene <0.4 <0.4 < 0.18 < b.18 <0.16 <0.16 2.6 2.4 96 480
Acetone 3 < 1.1 < 0.66 < 0.66 <0.74 <0.74 0.91 <0.74 200 1000
Benzene < 0.37 < 0.37 < 0.2 0.49 <0.22 <0.22 <0.22 <0.22 0.5 5
Methylene chloride ,;;'f' ~';t"""::': 0.34 < 0.28 < 0.28 0.48 <0.19 0.45 0.21 0.5 5
Xylenes (total) < 0.44 < 0.44 < 0.45 < 0.45 <0.44 <0.44 0.52 <0.44 1,000 10,000

M tilLe as, mgl
Arsenic < 0.0021 < 0.0021 < 0.0029 < 0.0026 <0.0026 <0.0026 <0.0043 <0.0043 0.001 0.01
Barium 0.091 0.075 0.082 0.061 0.061 0.0767 0.097 0.0957 0.4 2
Cadmium < 0.00028 < 0.00028 < 0.00036 < 0.00028 0.00048 <0.00028 <0.00042 <0.00042 0.0005 0.005
Cobalt < 0.00074 < 0.00074 < 0.0011 0.001 <0.00096 0.0019 0.0018 <0.0012 0.008 0.04
Iron 0.13 0.12 < 0.044 0.59, 0.091 0.074 0.069 '" :","'0':38,;",;' ' 0.15 0.3
Lead < 0.0016 < 0.0016 < 0.0023 < 0.0017 <0.0017 <0.0017 <0.0017 <0.0017 0.0015 0.015
ManQanese ,;;::';:'::'!JI,,18, '" 017" " ,;;';, 0;,(3:+ ,;, ' ;0.67 ' 073""""'" "

3:69 i "
.... '" ,4;46,-", ';i 0.025 0.05:': ...•..:".. '::::::-:" .. :'--':-'. ' ...::.: ::: ~:: ~:::.

Mercury 0.000098 < 0.000087 < 0.000067 < 0.000029 <0.000029 0.000048 <0.00009 <0.00009 0.0002 0.002
Vanadium 0.0011 0.00075 < 0.00096 0.0012 0.0011 <0.00071 <0.0019 <0.0019 0.006 0.03

Natural Attenuation
Parameters, mg/L
Chloride 9.7 8.6 5.6 2.6 1.4 2.8 4.9 2 125 250
Nitrate as N 0.48 0.37 0.28 0.47 0.088 1.3 0.16 0.094 2 10
Sulfate 5.7 10.1 5.5 4.6 3.6 6.5 3.4 4.5 125 250
Total Alkalinity 260 220 260 190 --- ---- 270 240 ---- ----

Total OrQanic Carbon 2 1 2 2 --- ---- 0.7 2 ---- ----

pH 7.15 7.18 7.16 --- 7.31 6.87 7.38 7.24 ---- ----

Conductivity (mS/cm) 0.529 0.469 0.492 --- 0.361 249 302 301 ---- ----
Temperature (C) 10.98 8.72 10.56 --- 10.95 9.11 9.75 9.41 ---- ----
ORP (mV) 112 159 157 --- 208 164.4 35.8 33.5 ---- ----

Dissolved Oxygen (mg/L) 1.21 2.42 3.63 --- 4.17 4.32 2.98 3.2 ---- ----



Ackerman
Summary of Detected Compounds

Former Onalaska Landfill

ESPAL04/22/2003 10/07/2003 09/23/2004 06/08/2005 06/09/2006 09/07/2006 06/21/2007 09/10/2007
Volatile Organic
Compounds (VOC) uglL,
1,2,4-Trimethylbenzene < 0.37 < 0.14 <0.12 <0.12 0.16 <0.12 <0.12 <0.12 96 480
1,3,5-Trimethylbenzene <0.4 < 0.18 <0.16 <0.16 <0.16 <0.16 <0.096 <0.096 96 480

Acetone < 1.1 < 0.66 <0.74 <0.74 1.3 <0.74 <1.1 <1.1 200 1000
Chloromethane < 0.49 < 0.26 <0.14 <0.14 0.17 <0.14 <0.3 <0.3 0.3 3

Metals, mglL
Arsenic

(No VOCs Detected)

< 0.0021 < 0.0029 <0.0026 <0.0026 <0.0043 <0.0043 <0.0043 <0.0043 0.001 0.01
Barium 0.024 0.023 0.022 0.0217 0.0202 0.0181 0.0217 0.0197 0.4 2
Cadmium < 0.00028 < 0.00036 <0.00028 <0.00028 <0.00042 <0.00042 <0.00042 <0.00042 0.0005 0.005
Cobalt < 0.00074 < 0.0011 <0.00096 <0.00096 <0.0012 <0.0012 <0.0012 <0.0012 0.008 0.04
Iron
Lead '0:0034/+> < 0.0023 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017

0.15
0.0015

0.3
0.015

Manganese
Mercury < 0.000087 < 0.000067 0.000061 0.000044 <0.00009 <0.00009 <0.00009 <0.00009

0.025
0.0002

0.05
0.002

Vanadium < 0.00067 < 0.00096 <0.00071 <0.00071 <0.0019 <0.0019 <0.0019 <0.0019 0.006 0.03



Johnson
Summary of Detected Compounds

Former Onalaska Landfill

Volatile Organic
Compounds (VOC), ug/L 04/22/2003 10108/2003 09/23/2004 12/02/2004 03/10/2005 06/09/2005 03/23/2006 09/07/2006 03/22/2007 09/10/2007 PAL ES
1,2,4-Trimethylbenzene < 0.37 0.18 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 96 480
1,3,5-Trimethylbenzene <0.4 < 0.18 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.096 96 480
Acetone < 1.1 < 0.66 <0.74 <0.74 <0.74 <0.74 0.77 0.82 <0.74 <1.1 200 1000
Chloromethane < 0.49 < 0.26 0.18 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.3 0.3 3
Methylene chloride < 0.29 < 0.28 <0.19 0.4 <0.19 <0.19 <0.19 0.2 0.24 <0.33 0.5 5

M tilLe as, mgJ
Arsenic < 0.0021 < 0.0029 <0.0026 <0.0026 <0.0026 <0.0026 <0.0043 <0.0043 <0.0043 <0.0043 0.001 0.01
Barium 0.084 0.087 0.083 0.089 0.0751 0.116 0.0827 0.0815 0.0829 0.0726 0.4 2
Cadmium < 0.00028 < 0.00036 <0.00028 <0.00028 <0.00028 <0.00028 <0.00042 <0.00042 <0.00042 <0.00042 0.0005 0.005
Cobalt < 0.00074 < 0.0011 <0.00096 <0.00096 <0.00096 <0.00096 <0.0012 <0.0012 <0.0012 <0.0012 0.008 0.04
Iron Q.16:· i\ ..;,:JL1S·· . 0.079 ··.:...·hH.,.:·:· ...•.•. 0.0576 .,':::::"0,72::::::::::,,. 0.038 <0.032 0.06 0.033 0.15 0.3
Lead < 0.0016 < 0.0023 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 0.0015 0.015
ManQanese < .::'0:2",,'" ...... ':: ..'0,32'" ·.···,:·:;;;;:':·(t:3G .. .';"::"':"0,2:"· . . ..... "";.0;(1424 :" ..:,::,,:,< 0,94a::;:;··':· ··;·:····:o~o477·

.. ",,·:0.295":" .... 0,03Zlr:- ..0.277\::",," 0.025 0.05.....

Mercurv < 0.000087 < 0.000067 <0.000029 <0.000029 <0.000029 0.000086 <0.00009 <0.00009 <0.00009 <0.00009 0.0002 0.002
Vanadium < 0.00067 < 0.00096 <0.00071 <0.00071 <0.00071 <0.00071 <0.0019 <0.0019 <0.0019 <0.0019 0.006 0.03



Volatile Organic

Pretasky
Summary of Detected Compounds

Former Onalaska Landfill

Compounds (VOC), ug/L 04/14/2004 09/23/2004 12/02/2004 03/10/2005 06/09/2005 03/23/2006 09/07/2006 03/22/2007 09/10/2007 PAL ES
Acetone < 0.66 <0.74 <0.74 <0.74 <0.74 0.87 1.7 <0.74 <1.1 200 1000
Benzene 0.34 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.13 0.5 5
Chloromethane < 0.26 0.16 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.3 0.3 3
Methylene chloride < 0.28 <0.19 "0:58" .... <0.19 <0.19 <0.19 0.22 0.23 <0.33 0.5 5

Metals, mg/L
Arsenic M082 '"0.0035

.. 00 .... ·0:0068: ·"·o.ooat·i 1,,·:0;0066. ·-1"·... ·0:0051
..

.·.~.JIOOn ······:O:005~V··· 0.001 0.01.. ';:'. ;..0.74'. . ....

Barium 0.083 0.1 0.093 0.0962 0.116 0.119 0.105 0.122 0.107 0.4 2
Cadmium < 0.00028 <0.00028 <0.00028 <0.00028 <0.00028 <0.00042 <0.00042 <0.00042 <0.00042 0.0005 0.005
Cobalt < 0.00096 <0.00096 <0.00096 <0.00096 <0.00096 <0.0012 <0.0012 <0.0012 <0.0012 0.008 0.04
Iron :.0.22 .···">0.51········ 0:•.15 •. ·0.17····.·,,··0:::· ····•· ..···O~·HL.· 0.091 <0.032 ··•· .. 0:24 .. ··· 0.1 0.15 0.3
Lead < 0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 0.0015 0.015
Manganese .:0:::1.,1 :.·..:1;3 "':". .JST ··.:·'.1:41'·' ':':"'''1,52.· · .. 1····."1,44.•···: :.::: ....:.... :.. : ....1.52.. ·:····:·..· ·.:••:::·1'4i) 0.025 0.05
Mercury < 0.000029 0.000061 <0.000029 <0.000029 0.000053 <0.00009 <0.00009 <0.00009 <0.00009 0.0002 0.002
Vanadium 0.0019 <0.00071 0.0015 0.001 0.0012 <0.0019 <0.0019 <0.0019 <0.0019 0.006 0.03



EW·2
Summary of Detected Compounds

Former Onalaska Landfill

ESPAL06/09/2005 03/23/2006 03/22/2007
Volatile Organic
Compounds (VOC) ug/L,
1,2,4-Trimethvlbenzene 68 3.4 1.1 96 480
1,3,5-Trimethvlbenzene <0.32 1.2 <0.16 96 480
Acetone 1.7 1.3 0.82 200 1000
Carbon disulfide 1.5 <0.28 <0.28 200 1000
Chlorobenzene <0.4 0.21 <0.2 ----- -----

Methylene chloride <0.38 0.35 0.23 0.5 5
Naphthalene 1.4 2.1 <0.15 10 100
Xylenes (total) 1.6 <0.44 <0.44 1,000 10,000

Metals, mg/L
Arsenic
Barium
Cadmium <0.00028 <0.00042 <0.00042

0.001
0.4

0.0005

0.01
2

0.005
Cobalt <0.00096 <0.0012 <0.0012 0.008 0.04
Iron 0.15 0.3
Lead <0.0017 <0.0017 <0.0017 0.0015 0.015
Manganese
Mercury 0.000076 <0.00009 <0.00009

0.025
0.0002

0.05
0.002

Vanadium <0.00071 <0.0019 <0.0019 0.006 0.03



EW-3
Summary of Detected Compounds

Former Onalaska Landfill

ESPAL
Duplicate

06/09/2005 619/2005 03123/2006 03/22/2007
Volatile Organic
Compounds (VOe) ug/L·1,2,4-Trimethylbenzene 9.3 9.2 1.2 7.1 96 480
1,3,5-Trimethvlbenzene 1.6 1.7 <0.16 <0.16 96 480
Acetone 0.91 0.91 1 0.84 200 1000
Benzene 0.44 0.43 0.23 0.45 0.5 5
Carbon disulfide 0.72 0.77 <0.28 <0.28 200 1000
Chlorobenzene 0.66 0.65 <0.2 0.35 ----- -----

Chloroethane 1 <0.24 <0.24 <0.24 80 400
Methvlene chloride <0.19 <0.19 0,·64.';" <0.19 0.5 5
Naphthalene 0.37 0.38 2 0.27 10 100
Xylenes (total) 0.92 0.88 <0.44 0.64 1,000 10,000

Metals, mg/L
Arsenic
Barium
Cadmium <0.00028 <0.00028 <0.00042 <0.00042

0.001
0.4

0.0005

0.01
2

0.005
Cobalt 0.00098 0.0013 <0.0012 <0.0012 0.008 0.04
Iron
Lead <0.0017 <0.0017 <0.0017 <0.0017

0.15
0.0015

0.3
0.015

Manganese
Mercury 0.00012 0.000051 0.00009 <0.00009

0.025
0.0002

0.05
0.002

Vanadium <0.00071 <0.00071 <0.0019 <0.0019 0.006 0.03



EW-4
Summary of Detected Compounds

Former Onalaska Landfill

ESPAL06/09/2005 03/23/2006 03/22/2007
Volatile Organic
Compounds (VOC) ug/L,
1,2,4-Trimethvlbenzene 86 :'::::""\1;9Q,,''''' ,';'''''''160, , 96 480
1,3,5-Trimethylbenzene 3 :',/: . 2.;,$' .,.,..' I';''''': .'.<1 ...' 96 480
Acetone 2.6 1.7 <4.6 200 1000
Carbon disulfide 2 <0.47 <1.8 200 1000
Ethylbenzene <0.48 1.9 <1.2 140 700
Methylene chloride <0.48 :;;'''::'.·0.6.8'11:1''·.···· . ~ 0.5 5
Naphthalene 1.1 3.9 4.6 10 100
Xylenes (total) 2.5 3.2 <2.8 1,000 10,000

Metals, mg/L
Arsenic
Barium
Cadmium <0.00028 <0.00042 <0.00042

0.001
0.4

0.0005

0.01
2

0.005
Cobalt
Iron
Lead

<0.00096 <0.0012 <0.0012
;,::':.:.':;',:11:;9':".:,::.", ::;'.;';';"": ,·:,·~t.~.·;', ;V .' .

<0.0017 <0.0017 <0.0017

0.008
0.15

0.0015

0.04
0.3

0.015
Manganese
Mercury 0.00011 <0.00009 <0.00009

0.025
0.0002

0.05
0.002

Vanadium 0.00083 <0.0019 <0.0019 0.006 0.03



EW-5
Summary of Detected Compounds

Former Onalaska Landfill

ESPAL06/09/2005 03/23/2006 03/22/2007
Volatile Organic
Compounds (VOC) uglL,
1,2,4-Trimethvlbenzene <0.12 0.98 <0.12 96 480
Acetone <0.74 <0.74 1 200 1000
Methylene chloride <0.19 0.44 0.29 0.5 5

Metals, mg/L
Arsenic
Barium 0.384 0.313 0.373

0.001
0.4

0.01
2

Cadmium <0.00028 <0.00042 <0.00042 0.0005 0.005
Cobalt <0.00096 <0.0012 <0.0012 0.008 0.04
Iron
Lead <0.0017 <0.0017 <0.0017

0.15
0.0015

0.3
0.015

ManQanese
Mercury 0.000053 <0.00009 <0.00009

0.025
0.0002

0.05
0.002

Vanadium <0.00071 <0.0019 <0.0019 0.006 0.03



2006-2007 Groundwater Monitoring Program

Quarterly: MW-16S, MW-16M, MW-17S and MW-17M. (December 2006, March 2007,
June 2007 and September 2007)

Semiannual: MW-4S, MW-5S, MW-15M, AW-13, AW-20, AW-25, AW-2B, and MW-14S
(March 2007 and September 2007)

Annual: AW-1, MW-1SR, MW-2S, MW-2M, MW-10, EW-2, EW-3, EW-4, EW-5,

PZ-1, PZ-2, PZ-3, PZ-5 (March 2007)

Four rearby private water supply wells (Ackerman, Miller, Pretasky, and Johnson) were sampled
semiannually (March and September) for organics and metals only. ENSR facilitated access

arrangements for the residential wells.

At the request of the WDNR, there was a modification to the March 2007 sampling event. The
purpose of the modification was to further evaluate groundwater conditions at the downgradient
extent of the plume. Thus, in lieu of sampling AW-13, AW-20, and AW-2B; wells MW-6S, MW-6M,
MW-BS, and MW-BM were sampled.

1. Residential wells were sampled for VOCs and metals.
2. All other wells were sampled for VOCs, metals, chloride, nitrate, sulfate, total alkalinity, and

total organic carbon.

Source Sampling schedule and testing requirements established by the WDNR.

November 2007



ATTACHMENT 4

Soil and Soil Vapor Data
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Soil Gas Results Table
Summary of Detected Compounds

Former Onalaska Landfill

AW-15

31712006
GM·3

317/2006
GM.4

31712006
GM·5

31712006
GM·6

31712006

..

d Name' ppm (v/v) ppm (v/v) ppm (vlv) ppm (vfv) ppm (vfv)
,Ioroethane <0.00036 0.0026 0.00064 0.0017 0.00069
loro-1.2.2-trifluoroethane <0.00036 0.00009 0.000055 0.000079 0.000077
n:>ethann 0.0029 0.00017 <0.000029 <0.000029 0.000092
'3thylbenzene 0.0098 0.00026 0.0003 0.00022 0.00025
1'O-1,1.2,2.tetrafluoroethane 0.011 0.00017 <0.000057 0.00041 <0.000057
,:thylbenzene 0.0031 0.000071 0.00007 0.00006 0.000085

0.0024 0.00015 0.00012 0.00011 0.00012
rachlori(je <0.00044 <0.000024 <0.000024 <0.000024 0.000034
Ille 0.0033 <0.000051 <0.000051 <0.000051 <0.000051
I <0.00055 <0.00003 0,00038 0.000048 0.000042
Mane <0.0018 0.00037 <0.000099 <0.000099 <0.000099
hloroettlene 0.0022 <0.000027 <0.000027 <0.000027 <0.000027
IJorom€~thane <0.00075 0.0019 0.0018 0.0091 0.00082
~'1e 0.0016 0.00088 0.00095 0.00069 0.00087
chloride 0.0012 0,000099 0.00016 0.00011 0.00019

'~ p·Xylene 0.0061 0.0036 00041 0.0027 0.003
<0.0012 0.00083 0.0011 0.00064 0.00068
<0.0012 <0.000068 <0.000068 <0.000068 0.00039

>ethene <0.0005B <0.000032 0.0009 0.00082 0.00023
0.0036 0.0007 0.00078 0.0006 0.0016

l'Jene <0.00065 <0.000036 <0.000036 <0.000036 0.000051
Hxometl,ane <0.0013 0.00065 0.00023 0.00048 0.00025

Compoun
1~·1,1-Tnct'
I~..: 1,2-Tncr
1,1·Dichlo
I2,4-Trm
1,2-Dichlo
1,3,5-Tnm
B=mzene
C;,Hbon let
'i:'5'lloro\:tthc
'(;llorofom
Clloromet
cIs-' ,2·Dic
D chlorodif
~~hylbElI1ZE

r·.Aethyh~ne

!:~-Xylene I

£::Xylene
S:'lrene
-"-'--
Tetrachl:m
TollJen'3
friChi'Oi'oet
Trichlorofll

\:o\e ., inc' cates u)rnpound was not detecled at or elbove lhe specified de1e.::tion limit.



Field Screening Results
March 3, 2006

Former Onalaska Landfill

:3ample ID Date i PIO 1 I CO2 O2 t- Methane,
I ppmeq

,
% % %i

I - - .... ,..
I 0.0·-LG·1 , 3/6/2006 0.0 1.7 19.3

1 3/6/2006
n __

LG·-2 0.0 0.6 20.2 ! 0.0
L:<r.'3 -i 3/6/2006

_.
0.0 0.0 20.5 0.0

LG·4-----' 3/6/2006 0.0 0.0 20.2 I 0.0
L<3"5 "---T-'3'/6/2066- 0.0 0.3 20.2 0.0
LG..6 3/6/2006 0.0 i 0.3 20.3 0.0
LG··_7________L3/6/2006 0.0 ! 1.4 19.5 0.0

------...----t-..- ... ------- -.
GM-01 3/6/2006 0.0 ! 2.4 18.5 0.0-._-------------._.
GM-02 3/6/2006 0.0 i 2.0 18.5 0.0-=-=----_._......._.

-31612006
,

GM-03 Shatlow 0.0 I 0.8 19.6 0.0
GM:Q3-Deep -3/61200'6'

.__.

8.6 9.5 .0.0 0.0
GM-04 Shallow 3/612006 2.8' 6.8 . 11.1 0.0
GM:04 Deep 3/6/2006 12.2* 11.8 0.0 3.0
GM-05 3/6/2006 3.4* 4.4 ',16.5 0.0
GM-06 3l6/2006 2.2* 0.7 20.0 0.0
1-- --_.---
AW-06 3/6/2006 0.0 3.6 15.9 0.0

• ._--
3-l6/2006AW-07 0.0 0.6 20.3 0.0

1--.

3/612006 ( 0.0·AW·15 0.2 5.8 15.1 '.~

~=23'--- ~6i2006-- [--. 5.i; 1.6 19:2 0.0
AW=27 316/2006 2.3* 2.5 16.8 1.2

1. PIO = Photoionlzation Detector, Readings measured In parts per million (ppm)
equivalent units (calibrated to 100 ppm isobutylene).
.. Indicated the PID may not have been functioning properly.
CO 2• 02' and methane were measured using a Land Tech GA 90 Analyzer.

P;,;e' "d 1



"Kn:lmer. Eileen - DNR"
<Eileen .Kramer@wisconsin.g
ov>

07/03/200802:16 PM

To

Subject Onalaska

«OnalaskaSigPage.pdf» «onalaskaVaporStudy.pdf»
Kyle, here are three pages with figure and data tables from the semi-annual report that included the vapor
work. Also, I have included the signature page with my boss' approval. I will send you the Docs Reviewed
sheet as soon a.s~t back to my own computer. I have hijacked someone else's computer that has a

§ [Gill
scanner 0nala~~kaS igPage.pdf onalaskaVaporSludy.pdf



INSTITUTIONAL CONTROLS



Institutional Controls

Map of Real Estate Parcels with Parcel ID Numbers &
Indicating Which Parcels Have Been Restricted

Declaration of Restrictions
Recorded April 14, 1997 by Town of Onalaska

Most Recent Recorded Deed for Landfill
Parcel 10 1418-0

Most Recent Recorded Deed for Parcel East of Landfill
Parcel 10 1422-0

Most Recent Recorded Deed for Parcel West of Landfill
Parcel 101417-4

Most Recent Recorded Deed for Parcel South of Landfill
Parcel 101423-0

Easement Granted by Township to Owners of
Parcel ID 1419-0 for Ingress/Egress Across Parcel 10 14230-0

Wisconsin Administrative Code Ch. NR 500.06(4)
Affidavit of Facility Registry

Wisconsin Administrative Code Ch. NR 506.085
Final Use of Landfill

Wisconsin Administrative Code Ch. NR 812.08(4)(g)
Supply Well Location in Relation to Contamination Sources
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r

!:ISCr-ARATION OF RESTRICTION ON USE OF REAL PROPERTY

The record owner(s) hereby declare and impose the following

re~trlctions on the real property (also known as the Onalaska

Mqn~cipal Landfill) located in the County of LaCrosse, Onalaska

To~nshlp, more particularly described as follows:

See Exhibits "A", "B" and "C".

RECITALS

WHEREAS, che United States Environmental Protection Agency

(U.S, EP~) has issued a Record of Decision (ROO) adopting a

remedial action plan which requires remedial action to be

~ndertaken on the property and further institutional controls to

assure thac the remedy is protective of human health and the

e,nvironlTient 1

WHE:REA.S, the United States District Court for the Western

Pistrict of Wisconsin has a~proved a Consent Decree entered into

between the United States of America and Settling Defendant and

(in ~ c~~se styled JJnited ~t~~eQ of Ame t19 a V, TQWnlilhip 9t

~~LIBBklL1. which consent Decree concerns the remedial actions to

be undertaken at the Onalaska Municipal Landfill. section IX. of

t:hE~ Consent Decree identifies institutional controls which are

nec:ess8l:Y to effectuate and protect the remedial action chosen in

I:h~~ ROD at the Onalaska Municipal Landfill and to protect the

l~1.lblic health or welfare or the environment: at the Onalaska

Municip~l Landfill site,

- ," .. .,.,. ~.,'" ... ~~... ~. -". -
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NOW, THEREFORE, by this instrument thare are created,

declared and established at the property the following

restrictive covenants and requirements, which shall, unless

amended, run with land and remain in full force and effect in

perpetuity from the date hereof, irrespective of any sale,

conveyance, alienation, or other transfer of any interest or

estate in such property.

RESTRICTIONS ApPLICABLE TO THE PROpSRTX

The following restrictions shall apply to the property

described above:

,

I
I,

\
I

I
I
I
1

!

There shall be no residential use of the property,...

There shall be no consumptive or other use of the
groundwater underlying the property.

There shall be no use of, or activity at f the property
that may interfere with the work performed or to be
performed under the Consent Uecree or pursuant to the
ROD qt the property, or any activity which may damage
any remedial action component constructed for or
installed pursuant to the Consent Decree or the ROP or
otherwise impair the effectiveness of any Work to be
performed pursuant to the Consent Decree or the ROD.

3. There shall be no installation, construction, removal
or use of any buildings, wells, pipes, roads, ditches
or any ocher structures at the property e~cept as
approved by the u.s. EPA as consistent with the Consent
Decree and the ROD.

2.

1.

j

~.

The restrictions specified above shall continue in full

force ~nd effect until the Onalaska Municipal Landfill site is

deleted from the National Priorities List, all remedial action

clean-up and performance standards have been met, or until such

time as the u.s. EPA issues a determination in writing or the

.....,

C
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cou:r-t rules to either modify or terminate the restrictions in

response to a petition from the owner(s) of the property, as

provided below.

If the Owner, its successors and assigns, at any time

violates, threatens or attempts to violate, or fails to

f:aithfully observe or perform each of the foregoing restl'ictions

and covenants upon the Real Estate, it shall be lawful for u.s.

SPA, the State of Wisconsin or the Settling Defendants, in

addition to other remedies available under law or equity, to

institute and prosecute appropriate proceedings, judicial or

()ther, cIt law or in equity for the wrong done, threatened or

litt:emptEtd.

COpy OF RESTRICTIONS

A copy of these restrictions shall be provided by the

owner(sl of the property to all respective successors, assigns

and transferee of the property.

PETITION TO MOpIFY OR TSRMINATE DEED RESTRICT!QNS

~fter all work, as defined in the consent Decree and as

re:q",ire:" to be performed under the ROD / has been completed and

upon aClhievement of Cleanup Standards, consistent with the ROO,

the owner(s) of the property may petition the Regional

Adminintrator of the u.s. EPA, Region V, or his delegate, to

rnc:,dify or terminate the deed restrictions. Any pet.ition for

rnl~difi.cJation or termination shall state the specific provision

s':)\.lght to be modified or terminated anQ any proposed additional

i
1 '
I

,I
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,-ses I~f the property. Any proposed modification or terminations

must not. be inconsistent with the requirements set forth in the

Consent Decree.

The property owner(s) shall provide to the Settling

Defendant a copy of any petition for modification or termination

of deed rElstriction submitted to the u. S. EPA. Any party may

object to the proposed use of the property on the grounds that

such use is not consistent with the consent Decree, or may result

in e)~ceedl1nct)s of the Clean~up Standards required by the ROO,

An~' p~rty so objecting shall notify the owner(s) of the property,

the U.S. EPA, ~nd the State of Wisconsin in writing, within

thirty (30) days of receipt of the petition. The Regional

Adminiatri:ltor may allow or deny the owner I s petition for

modil~ication or termination in whole or in part. Any dispute as

to the Regional Administrator's determination is subject to

Seotion XI (Dispute Resolution) of the Consent Decree.

SEVERABILITY

If any provision of this oeclaration of Restriction On User

of' Real i1roperty is held to be inval id by any court of competent

jurisdiction, the invalidity of such provision shall not a~fect

the validity of any other provisions hereof. All such other

provisions shall continue unimp~ired in full force and effect.

CONFLICT OF LAWS

If any provision of this Declaration of Restrictions On Use

of Real Property is also the subject of any law or regulation

I,·
I

I
t.. ~.
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established by any federal, £tate or local government, the

stricter of the two standards shall prevail.

HAR~QNIQUS CONSTRUCTIQN i

IN W'ITNESS WHEREOF, the owner (8) of the property have caused

this Declaration of Restrictions On Use of Real Property to be

No provision uf this Declaration of Restriction On Use of

Real Property shall be construed so as to violate any applicable

~oning laws, regulations or ordinances. If any such conflict

does arise, the applicable zoning laws, regulations or ordinances

shall prevail, unless they are inconsistent with C2RCLA.

The undersigned persons executing this Declaration of

Restrictions On Use of Real Property on behalf of the owner(s) of

the property represent and certify that they are duly authorized

and have been fully empowered to execute this Declaration.

executed on this ,.2.. day 0 f --=t2;.:;,,;;;,e&=..;:'-..-_ ' 1997.

O~ER SETTLING DEFENDANT
TOWN OF ONALASKA

Bys ~ tP~~
Car~ Pedretti, Chairman

By s ~<4'~. t1Aut-<~Ac./
L~ ca~son, Clerk

re me
--..I'I-"-~...;;;.+-__f 19 97 •

DRAFTED BY,
Attorney DAniel ~, D"nn
Fit2:patr1ck, Smyth, D\lOn &

Fitzp"triok
4Q~ Main Street, Suite 400
La CroBse, WI 54601
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fo"vt. clf Lot 'J:'wo (2) of Certified Survey Map '203, Doc. 1954321, filed
.i.n Volwne 2 of La Crosse Count.y Certified Survey Maps, page 203
elnd part, of IJcvernment Lot One (1) {being that part of the southwest
c:[uartelr of the Southeast quarter (SW 1/4-SE: 1/4) and that part of the
s:c~uthElae;t quarter of the Southwest quarter (SE 1/4-SW 1/4), lying
E:,!steJ~ly of 1:he Black River) of Section 9, Township 17 North, Range 8
\lII!3st, dl15cri:bed as follows; Commencing at the Southeast corner of
said Section 9; thence North 89' 49' 48" West, along the South line
Cl f sa.ld Section 9, a distance of 2640.26 feet. to the Southea.sterly
c:'::Ir.ruu~ c)f said tat 2 of Certified survey Hap #203 a.nd the point of
baqiQning of this description; thence South 89" 56' 30" West, along
1~he Sou't:.h line of said Section 9, a distance of 769.58 feet to a
I:loint o:n thEI Easterly boundary of the United States -Department of
Aqriculture, Upper Mississippi River Wildlife and Fish Refuge, ebance
north 34· 3lS' ·00" East, along said Refuge boundary, 300" 30 faetl
t:hanCf! l:ontinua along saiQ Refuge boundary North 40· 42' 00 11 f,:ast
~126.0f. 1!eet; thence continue along said Refuge boundary North 51' 52'
ClO" East 301~. 22 feet; thence continue along said refuge boundary
tforth 2:3' Si" 00" East 153.48 feet; thence South 60' 33' 30 11 East
;!33. 7:~ l~eet; tl\ence North 8S" 03' 20 11 East 82.49 feet; thence South
~'S· 50' 35" East 144,94 feet; thence NQrth 30· 11' 15 1

' East 567,25
j~eet; tl!'\ence South 77' 11' 00 11 East 57.72 feet to a point of the
f~astel:'l~' lin,e of s~id Lot 2 of Certified Survey Map 1203; thence
Houtn 31:1' 31' 5011 West, along the Easterly line of said Lot 2, a
~lista!\cEI of 993.12 feet; thence continue along said Easterly line
South 30' 55' 46" West 352.67 feet to the point of beginning.

~'5" is~r:Fhol

of , ,bit ,o.l~t1 ..4

\'A"EXHIBIT
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Piu't of the Southeast. quarter of the Southeast:. quarter
(52 1/4 - SF: l/4) i\nd p.,1Ct of' Govern.'n8nt Lot. One (l ~, of Section 9, Township 17 North,;
RiUlge 8 Wnet, aescribed as to1.l0wsr Comrencing at:. the Southeast corner o( said 1

Sl!Cltion 911 thence South as ~o' West 1618.60 feet to the point. ot begiMing ot this
desc:r1~tl(ml thence North 04 20' West 1059.73 feet1 thence South 60 31' East. 661.15
hetl thence South 04 20' East 719.00 fastl thence South 85 40' West 550,00 teat:. to
tlhe point of beginning.

it\,; ~ ;~~ ;pf'0'1
Ot- ftb4t to,I'-I}J.~
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l?lU~t: of Government Lot One (1), (being th~t part of the Southwest }.:l.'l~~,.
quarter of the Southeast quarter (SW 1/4-SE 1/4), lying Easterly l~
of the Black River), of Section 9, Township 17 North, Range 8 I,'.:(~.
~~eelt, dllscribed as fOllows I Conunencing at the Southeast corner of the I
SE 1/4 of the BE 1/4 of said Section, thence South 85' 40' West,
along the South line of said Section, ~ distance of 1618,6 feet to
th~ point of beginning of this description, thence North 04' 20' t:.
West 300.0 feet, thence South 85' 40' West 300,0 feet, thence South ,
()4" 20' East 300.0 feet, thence North 85' 40' East 300,0 feet to the
point ot beginning,

" .. ~~ i s d.t.sctif>~~

o\- ~ l'b • '0- I&of ~~ ...o
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1\ECQl\UEB

5E? 1 e \961
AT ~a~?-.. f! __I}-- Y•

EVERHTE 8. RUNGE
l\E61~U.1\ l)f iU.n$

WARRA.TY' DEED~'fCarp_lion
STATE' OF WISCX>NS1N-FORM •

11115 SPAQ. u.stJlVED fOR RtCORD1"G t1'ATA

anu.. TO
1------------_.,--'---

VOl 432 P~CE 446

------------_-:....---------------------
__~------_:_----=--_::_--parl--Y-- al the firat part and'

_____---'-'-- Town of Ona~aska,

______ a Municipa1 x Corporation'

<1 uly o"g~n ;ud and ,existine under and by virtue of the lawa or the State ar Wiscon"in. located
.t _-2!~a1aska . , Wiaconain, party 01 the Hcond part.

Wit n e __ ,e t h, That the eaid part ::i- 01 the firat part, 1000Dnd in coneideration
of thl! 1I11m or One Oo11.ar and· other good and
_____ va.1uabl.econeideration ,__.
__---- to him in hand paid by tbe .aid party 01 the IOCco"d part, the receipt whereof 10 hereb)'
confes.ed ...nd·llckno·...I..d ..cd, ha~ Civen. STanted, bar...,ined. sold. remiaecl. rerea.ed. aliened. conveyed and conlirmod, and by these prr.sent"
do ~~!..-- Kiv~, grant, bnr.t::nin. aell,.'rerni-e. releaee. elien, conv~y and confirm unto the aaid part)' 01 the second pal"t. lte auc:ceuora and assign.
r,,.evcr, lhe: following UcscrilJcd real'eatate eltllated in the County or LaCrosse and State or Wiec:onain. to-wit:

TlllsrNDENTlilUt. Madl! lhi, 22nd day al _.:.A.:..U=qL:u=S~t:::.- _
1\, D .• 19 __~ 7 , ~twccn J:'_J::.~-.J---Domke • a widQwe r .

._------------......;..-------------------

DOC:UMEN1' NO;

?,r::11 ~~41.._____________..L- -j

I
I
\

i

i,"

North.
and

SE~ of Section 9. Township 17
Government Fractiona.l Lot 1.

. j. ""

Part 9£ the SW~ of the
Range 8 West. lying in
described as fo1.1ows:

Commencing at the SE corner of said Section 9;
thence South as'o 40' West a10ng the South l.ine thereof
1618.6 fee.t;thence North 4 0 20 I West 30q ,feet to It~e pc;>int
of beginning; thence continuing North 4 0 20' West 759.73 feet~

thence North 60 0 31' West 227.a feet; thence North aDo 40'
West '~22.1. feet; thence South 26 0 00' West 1060.1 feet;
thence North 85 0 40' East 843.46 feet to the point of
be9inning~ containing 11.66 acres., I

This deed corrects an erroneous description in deed
recorded in volume 347 of Records, Page 563 and therefore, (O\i'ER)

Toll.~ ther with all and aincuiar the hereditament_ and appurtenance- thereunto belooCing or in any wi.. appertaining; and all the e.tate
ti..ht. ti lie. in tercst. clai", or demand what~er.of the aaid part -Y- or the firat part. either in law 01' equity, either in poeee_ion or expectancy
oC, in "nd t" the abo,ve bargained prc,nieee. and their hereditamcnts and appurtenance••

"0 I [slYe anell To nold the ...id preml.... as above described with th.. hereditament. and appurtenancea unto the ..id party DC the
second pnrt, !lnd to it. eucC1!.StlOr_ and a ..!a:ns FOREVER.

And the aRid 'Fred J. Dom)<e, a widower,

ro' -lL:Lm~~.!?_.1."LE\nd' his. helra, eXl!cutor. and admlniatrator., do ..e..a..- covenallt, erant, bargain and aRret! to and
wilh the ,,-,ill pnrty o( the al:'cond part. It. Aucetaeor_ and a ••igne, lhat at the time of the en.eallne and delivery of the... pn:aent.~-iL_
wdl ~cizcd cor the prem;lK's above deecribed, ae of a good••loIre. pcrrect. absolute and indelea"ible utate of inheritance in the law, in fee .imple,
Ar,d th3t the "3",e arc free and clear 'rom an incumbrance. whatever. _

(SEA.l.)

nml \hnt tl", nbovc bartt"in"d premisee In the quiet and peaceable pas.uion of the enid party of the second part. it. auc:ceuor. and n"lign••
RI"inst ;,11 nnd every perllon or ptInon_lawr",Uy claiming the whole or any part tberear, it williorever WARRANT AND DEFEND.
, In 'Yltn"._ "~'hereor, tile _id part ~ 01 the 6rst part ha .El..- hereunto lIet h __ and ....,1'__ this 2 2n~__
<In)' of __A't:~gust • A. D., 19 67. '

SIG'lED AND SEAL£D IN PRESENCE OF

._~tf~~@~*'¥P
Robe ]:":.t~..:C::...::..,--=S:.;k:..:..,e=.~~::I.ll=i·,.--,...------

I' -"J/'.~".'.
, ,_.; ;.<·V ~ (<. <",' _-",,;.'..(...:.;,.:,/;_',.~-;;;·t:-;..-.:::C..:~~:.."_.,::_~;..':..'__...... _

____________________ (SEAL)

Dori:s Horton
___________________ (SEAL)

grATE OF WISCON.BIN. } 5!!. .

. ~l":!il-C~, s s (3 County. "

(',,.sanally CRrne before me, thla. . 2 2nd i
1.1", a40"''' nnmcd Fred' J. Domke,

day 01 August
a widower.

• A. D .• 19 _6.7.

TI"s in.llumtnt dr"Ctcd by

to Rl" kllown to be thn penon _'_i""'ho,exec~tedtbe forelloinll,i.n!'~~~:::\~nt~nd acknowledged l!7 eam). ?~.6

, , .' ....: '~",~ .,etLfI.uF(§?~ i., .........;.. Robert C. Skemp . I,

I~~~~!~~~' ;., .\ LaCrosse - ...._.j
- Notary Public County, \Vi.,
.- :: C. f.. ~

_____l:el:er G. Pappas ,"~.,.y c, ••••••~_.' My Commluion~)(Is) permanent .__
~..$"""""'~~

~--_..~~.'~'"~-~~ ·~ ..coU;JO::-.--------------------- __,
(RN:'tlon ~'.~I (I' 4'\' 'hI'! "~I~...n"'n StAtu Ie. "royldee tbat aU hutru",_nt. to b ...ecord.....hall ha9. plalna,. pl"lnt'MI 0" t.,CJ..... llten th...ean the"'_tTl". nr '11.~ Uranlnrll. :tl"'''nt ..._. ".Itn..... and ..,otar7).
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. .... , JO..~~ •

W."t:nnaln l on,'I' .pt.,,,,, Co' . 'oc
~"'W.III.I"" Wt1tr:(UIII~n

,.0-, .........

lUlU bf'A' t. h.:.,.UVI:U Inff fILt~"fI4'''fL, PAf'-

•... UL 1084p"c[ S3

R5~~1?AT.' M
NAY 11 1395

DE-aORAH J. FLOCK
REGISfER Or (J~E.[')~

uUrcllto~n~ ,'/4'

"C,unft TO

.................................................., , .. , ••.••••• , ••• ! ••••••

f\~a:l\IOWI,B D Q"'J/lNT

8'1'.\,'1'11 Oli' WJSCONI'lH'~

.................................................. '.' ~. - , ,.. .. ..

....................................... , ,- .

to me If"own tI) bo ",0 JIOraolJ wilD Oll!l9llt.1I1 thll
(prolhllmr Inltrllmont IIncJ Ql:!;now!e:dl!'o tl&1I IIl\mO,

............................... -

~ ..,
.................................... ,.COUnt1. f

JI."onall~ 1:'''110 bllfor" rna t"ll dlll' of
............................... ~ , 10 thl! 1\1ja~ "Iln't1'1

' .
NotarY PlIhlle: Oolln\)·, Will,
M)' Comml'./on I. JlPrn1lmPllt. (I r 110t' Itnto 1l'H'lrl\~ll'"

dntl: , 10. .,)

. ~ ,

8ThTlI "lin 0" W1BCONlllN
1'011'" Nil. I - IVM~

WARRANTV DEED
DAn OF WISCONSIN I~OI1.M 1I- 10811

easements, restrictiops and r,oning ordinances

I~

!ls'rATE

IJ..,~.:,,~

~1IC'~I'LlClI, til Wllfrllntllllli
of recorCl,

1132~.36

THI'I l,.ltTRUMJ"T w". p",,".~ .v
.At.\;gX'.nDy.••.Qe"',~t.+. ..p.:.,.•.•P.p..rln .
.tg,~Q~aij.aQ;:i.!~l~§.S~.:~.~ ~.?~ ..
(BlfI',,-..tlll''' maS' ba ~uUcGntfcr.c.d01' .cknowlldJr1l4, nlltll
are no. nllt_Arl't)

,..11 T HIll,,-Tl 0 -'1'10 l\I

lihrll~~~(I) ...l\"ym~I\d...g H."A.l.QY ~~., ..
.!;\n~ !',;~X. ..~.: J:I.~~.!!;{, ,

::~.t~~.~~~~~~:::::::::::::.~.~::~::
' !?P.:n!~l· ~.~ P..H!1.J;' .

'fJ'l'J,.llll M""BiJ~ I!ITM'Jl BAl~ OF WJBOONsU'f

~~t~t{na·iii-··i·;;iJ8;iJjj;·Wii;·s~&:r· ..·..···············

lJ'I\1ld thlll ~ ..~ 411)' of "'~.Y. .
"f.--;wJ)~,,LI. 0.11._ .~ ..;.. (8EAL)

• 'r:l.;lIand. C.~r.
1~·;y·····::~::::::::::(8B,.L)
, ~~.~}r a-~.~~.~~;i.. .

T~ I',u'col Nil .

po~·t at LI)t 'l'Wo (:I) ot Ca1:'tlfiad survey Hop I:lQ3, tloc. /9543:11, ~i1aCS
in VOl~a 2 of L. CJ:O... COI.I!lty C.rtJ.fiad 8uJ:vey "'aps, page 303
""C~ part 'Qt C:;overnmall1: LOt a". (1) (ba1"g 1:hat PIlI:''t o! the Bouth..,.at:
qllfl~t.r oj! th_ 80Ilth••at quaa:-t.r (8\'1 1/"-81: 1/4) and 'that p.r1: of 'the
GO\l1:t!a.st quart.r of. the' SQu'thwa.t qUllr'tea:- CliB 1/4-8W 1/4), lying
EOQterly at til_ Dl~c~ aiver> ol Sectlon P, ~Dwn.h~p 11 Nort~, Ra"9a 8
",e"t, d,••aribac1 a .. 10110",a, cOlllll.nal1lg at tl\. Uoutheaat. carner ot.
a.;~d SectJ.al\ 91 t~enQe Nort:ll 811· 411' "8" W.at:, along the loutll line
ot. a.id ~IIIQ'tj,on II, • d,iatance at. :UI40. aa t.et. to til. UO\U:he.at:lIl:'ly
COlmar o~ ••J.d Itot 2 o~ Car1:J.fJ.." 8",rva)' Hap ~203 and the poJ.nt of
belJlnninv ot. this d.acript.io'll thance UQuth 1'1" 66' 30'1 Wusl:., ",long
thli South 1.1"e of. ••.1d Seat.ion II! .. dist:anca at. 7'9.58 fa.t to •
pa.~nt Oil' tile Baetarly bound..ry 0:1: the un.Ltlld Stata. 'Oaparl:lI!_"t at.
.\lHloull:ure, upptil' HhaJ.aaippi Rival:' "'11($1.1ta .net Fillh aefuge, t:.h.nae
No:rt:1l :t .... 31St 0011 Il:.at., .long ••id aefuga boundary, 300.30 t ••t.1
t:h'lnaa Imntin\le Along ..aid Rat.uge bourid,.ry North 40' "2' DOli Eftat:
3:15,04 feee, t.henall continlle 810ng aaid ~.fuga bound.~ Horth 51' 52'
00" I.st. 3011 .22 f.at, thence cont:J.nl.l. .1ong aAid, r.fuge bound"ry
North 23" 57' 0011 I:.at: 153.48 f.etl t:ll.nce aout.1l CiO' 33' 30" Baat
233.73 fq.tl t~.nca Korth 85' 03' ~OM £ast 82."9 faet, eh.nee Bout:h
711' 110' 35" B••t: 1..... " .. J!••Cl thena. HOl:'tl\ 30' 11' 3. !I I, Eael: 517,25
:t!e.tl I:h'ence South 7"1' 11' 00 11 E••t 117.72 laat: to a point of th.
Ba.t:.rly line ot .aid Lot 2 of Car1:.ifJ,ad survey Hap '203, thana_
UCluth 30' 31' SOli "'aot:, alon9 t.l\e E.sterly 1ine of ••iel Lot '2, a
cUstanae of 993.'7:1 ie.t, tl\anae continull 010"9 ••J.d l!:Aster1y lin.
Sll'\ltll 30" 51P ••" Wa.t: 352.67 faet: 'to the point at bag inRf?7,"

C u ..., 7' .. , N' 11'... I J.. J eJ ') II c R fS. S ~pn.His ' .. ~'
'l'hiM , honu:ltud pralllrl:i.

(II) a.J4_tl

·R.~.~~.9.n~ ..9.:. J:N:t?J!'?y.t... .~~.! .. ~~4 t':l.ll!::';y. ..H. I ~.H)::l.~~y, .
.h!-1.~~J:\I.~n~ ~.~~ w~.~~ .

i,lo ,~i;~~I~~' d~~~lb~d' ~·;~·i·;;~·~·i~ ··: : t;.l,.·..:~.'i'i:~.iii; :..:::::: : c~~~.~y:
Iitlltu 0' WII~o"lIln:
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Tax I'tu'eel No: ..

Part of Government Lot One (1). (being that part of tho Southwest
quarter of the Southeast quarter (SW 1/4-SE 1/4), lying Easterly
of tbe BIl:tck River). of Sect ion 9. Township 17 North. Range 8
West. des(::ribed as follows: Conunencing at the Southeast corner of the
SE 1/4 of the SE 1/4 of said Section; thence South 85- 40' West,
along the South 11ne of said Section, a distance of 1618.6 feet to
the point of beginning of this description; thence North 04- 20'
West 300.0 feet; thence South 85- 40' West 300.0 feet; thence South
04- 20' East 300.0 fe~t: thAnce North 85- 40' East 300.0 feet to the
point of beg~nning.

FEr:
77.25 q;).)

EXEMPT

'r~li:1 . iEI not. .
('(rf!I: {is not)

honu'5t,,"d f.rarert)·.

:~:1CC"~I'Llon tu warranties: easemen t s.
of rece.rd ..

restrictions and zoning ordinances

. .. (SEAL)

STATE OF WISCONSiN

AV'J~BBNTICATION

Leroy E. Ho~ley
S,l~atul"t1tsl .

, ~5 .
oC;~~ . 1",95",,,thontll~te~ thl•.•~ Il:Y .i!:....... .. ..

.........................1- /... . ..
-..nan~~•.J•..~A. p~nn .
1~1'I·LE: MEMBER IITATE BAR OF WISCONSIN

(Il~ not. .
auttlol!zed by f 706.0G. Wis. StilUs.)

AC:K:NOWLEDGMBNT

) d·

• COunty. f
Peraonall)' "lUno beforo me this duy of

..... .....• 19•••••... tho above nnmoo

to nIB known to bu the per&on who executed the
foregoing Instrumont und acknowledge the "urne.

THIS ."'IITRUMENT WAil DRAFTED AY

Attorney Danie1 E. Dunn
... ·4'6·1.. Me.Tn..·s1~·ree·t:····s·iirt·e· ..4tny·············
....l,a. .. c:J::c'sse. .wI SA.6D~ .
(E;il:'l1utul'~ may be autbent.lcated or acknowlcd.:ed. Doth
al'e not ne<'C!.!IUll'Y.)

-
Notllry Publl _.. Count", Wi,..
?of:-' Commission is pornlllnent. (I r not. nfntc eXI,iration

date: . 19 )

=-=---===::'=.-..:==
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LAND SURVEYOR
DAVID J. KARL

2222 MISSISSIPPI ST.
LA CROSSE, WI 54601

I, DAVID J. KARL, A WISCONSIN REGISTERED LAND SURVEYOR,
HE:REBY CERTIFY THAT THIS SURVEY HAS BEEN PREPARED
UNDER MY DIRECTION AND CONTROL. I FURTHER CERTIFY
THAT THIS INFORMATION IS CORRECT TO THE BEST OF MY

KNOWLEDGE AND BELIEF.

-----------------------------------------------_.-'



·'

------------------------------------------------.,
PLA T OF SURVEY

Loc~~TED IN GOVERNMENT LOT I, SECTION 9, T 17 N, R 8 W,
TOWN OF ONALASKA, LA CROSSE COUNTY, WISCONSIN.

PARCEL IS DESCRIBED AS COMMENCING AT THE SOUTHEAST CORNER OF SECTION 9, T17N, R8W; THENCE
VVESTERLY ALONG THE SOUTH LINE OF GOVERNMENT LOT 1 TO THE SOUTHEAST CORNER OF A CSM RECORDED
ON PAGE 203 OF VOLUME 2 OF LA CROSSE COUNTY; THENCE NORTHEASTERLY ALONG THE EAST LINE OF SAID
CSM TO A PIPE AT THE SOUTHWEST CORNER OF THE LOT SURVEYED AND DESCRIBED HEREIN, SAID CORNER

ALSO BEING THE P.O.B. THENCE S 89·49'48· E, A DISTANCE OF 586.35' TO A PIPE AT THE SOUTHEAST CORNER OF
THIS PARCE,L; THENCE N 0·10'12" E, A DISTANCE OF 100.00'; THENCE N 89·49'48" W, A DISTANCE OF 526.69' TO A
PIPE ON THI:: EAST LINE OF THE AFOREMENTIONED CSM, SAID PIPE BEING THE NORTHWEST CORNER OF THIS

PARCEL, THENCE S 30·58'35" W ALONG SAID EAST LINE, A DISTANCE OF 116.46' TO THE P.O.B.

o
i

LANDOWNERS
RICHARD & SUE PRINSEN
W4567 GILLS COULEE ROAD
WEST SALEM, WI 54669

SCALE: ,. = ISO'

100' ROO'

LEGEND

o = FOUND MONUMENT

• = SET 24· x 3/4· IRON BAR
@1.5#/FT.

~ = PROPOSED EASEMENT

400'
!

LAND SURVEYOR
DAVID J. KARL

2222 MISSISSIPPI ST.
LA CROSSE, WI 54601

I, DAVID ~1. KARL, A WISCONSIN REGISTERED LAND SURVEYOR,
HEREBY CERTIFY THAT THIS SURVEY HAS BEEN PREPARED
UNDER MY DIRECTION AND CONTROL. I FURTHER CERTIFY
THAT THiS INFORMATION IS CORRECT TO THE BEST OF MY

KNOWLEDGE AND BELIEF.

BRASS CAP
SE CORNER

SECnON 9, T17N, RJSf¥

----------,-------------------------------

file:///LACFtOSSB
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---------_._-------------------------------.,
GRANT OF EASEI'1ENT

LOCj\ TED IN GOVERNMENT LOT /, SECTION 9, T /7 N, R 8 W,
TOWN OF ONALASKA, LA CROSSE COUNTY, WISCONSIN.

EJlSEMEtfl PARCEL IS DESCRIBED AS COMMENCING AT THE SOUTHEAST CORNER OF SECTION 9, T17N, R8W;
THENCE WI:::STERLY AlONG THE SOUTH LINE OF GOVERNMENT LOT 1 TO THE SOUTHEAST CORNER OF A CSM
RECORDED ON PAGE 203 OF VOLUME 2 OF LA CROSSE COUNTY; THENCE NORTHEASTERLY ALONG THE EAST
L1rJE OF SAID CSM TO A PIPE AT THE SOUTHWEST CORNER OF THE LOT SURVEYED AND DESCRIBED HEREIN,

THENCE S 8':1"49'48" E, A DISTANCE OF 588.35' TO A PIPE AT THE SOUTHEAST CORNER OF THIS PARCEL AND THE
p.e.B. OF TI-lIS EASEMENT. THENCE CONTINUING S 89"49'48" E, A DISTANCE OF 126.30' TO THE CENTERLINE OF

SPORTSMAN CLUB ROAD; THENCE N 11"04'09" W ALONG SAID CENTERLINE, A DISTANCE OF 20.39'; THENCE N
119"49'48" W. A DISTANCE OF 122.33' TO THE EAST LINE OF THE LOT SURVEYED AND DESCRIBED HEREIN, THENCE

S 0"10'12" W ALONG SAID EAST LINE, A DISTANCE OF 20.00' TO THE P.O.B. OF THIS EASEMENT DESCRIPTION.

TOWN OF ONALASKA RESOLUTION

THE TOWN OF ONALASKA GRANTS AN INGRESS/EGRESS EASEMENT TO RICHARD AND SUE
PRINSEN, OR THEIR ASSIGNS, ALLOWING ACCESS TO THE PARCEL DESCRIBED ON PAGE 1 OF THIS
DOCUMENT. THIS PERMANENT EASEMENT WILL BE 20 FEET IN WIDTH AND IS DESCRIBED ABOVE.

RESOLVED THIS 25th DAY OF JUNE. 2007.

THE ABOVE RESOLUTION WAS PASSED BY THE TOWN BOARD OF ONALASKA, WISCONSIN.

DATED THIS 25th DAY OF JUNE, 2007.

STATE OF WISCONSIN

)ss.

COUNrf Of' LA CROSSE

Personally came before me this 25th day of June, 2007,
the above named Stanley S. Hauser and Sue Schultz

to me known as the persons who executed the foregoing
instrument end acknowledged the same.

Nota Public, La Crosse County, WI
My commission expires:2=.d...-2tt'/ tt)

GRANTOR
TOWN OF ONALASKA, WISCONSIN

GRANTEE \.~.
RICHARD AND SUE PRINseN f

PAGE2of21 --'



9 DEPARTMENT OF NATURAL RESOURCES

Unofficial Text (See Printed Volume). Current through date and Register shown on Title Page.

NR 500.06

NI': 500.05 Gfmeral submittal requirements. Unless
othen>/ise ;pecified, all submittals for review and approval of any
initial site report. feasibility repOli. plan of operation. site inves
tigation report. remedial action options report. construction docu
mentation report or closure plan shall include the following:

(1) Rb[EW FEE. The appropriate review fcc specified in s. NR
520.04 shall be identified. The department "".. ill send an invoice
for tht: plan review Ice to the contact for the facility upon receipt
of the submittal. Payment in chcc~ or money order shall be sent
to the depaliment's IJureau of tinance within 30 days alier receipt
of the invoice.

(2) CmER I.ETTER A letter detailing the desired department
action or response.

(3) PAI'ER ANI) II.ECTRON[C COI'[ES Unless otherwise speei
tied . .:I parer copies and one electronic copy of the plan or report
prepared plITsuant L' the appropriate section of chs. NR 500 to
538, and all additional electronic copy of any plan sheets or draw
ings submitted as a part of the plan or repOli. Three paper copies
shall be submitted to the department's ticld oHice rcsponsible for
th", area ill which the facility is located and olle paper copy. one
electronic copy. and the additional electronic copy of associated
plans oJr drawings shall bc submitted to th.: burcau of wastI' man
agement i1 Madison unless otherwise specitied by the depart
ment. The complete electronic copy ofthe report and the separate
electronic lOPy of any plan sheets or drawings shall be provided
in formats and on n.edia acceptable to the depal1ment.

(4) CEHIFICATICoN. (a) The reports and plan sheets shall be .
under the ~;cal ofa licensed prof.:ssional cngineer. In addition, the'
following certification shall be included:

"1, , herebY cerii tV that I am a
licens,:d pillfessiomi engineer in th.: State of \Visconsin in accor
dance witll the rcqUirements ofch. A-E 4. Wis. Adm. Code; that
this document has b~en preparcd in accordanc.: with the Rules of
Professional Conduct in ch. A-E S. Wis. Adm. Code; and that. to
the best of ,ny kno",·ledge. all information contained in this doc
ument is correct and the document was prcpared in compliance
with all apJlicabk requircments in clls. NR 500 to 538, Wis. Adm.
Code."

(b) Inil.ial site reports. feasibility r.:ports. plans of operation,
site inv.:st galion. remedial action options reports and any other
reports where intellJretation of geology or hydrogeology is neces
sary shall be under the seal of a licens.:d protessional geologist.
In addition. the following certitication shall bc included:

"I. . hereby certify that I am a licensed
professIoml geologist in the State of Wisconsin in accordance
with the requirements of ch. GHSS 2, Wis. Adm. Code; that the
preparation of this document has not involved any unprotessional
condu:t as detailed ill ch. GHSS 5, Wis. Adm. Code; and that, to
the be:it of my knowledge. all information contained in this docu
ment .s CL'rTect and the document was prepared in .:ompliance
wilh all apJlicable requircments in chs. NR 500 to 538, Wis. Adm.
Code."

(5) TEC1'iICAL PROCEDURES. All technical procedures used to
investigate 1 sohd waste facility shall be the current standard pro
ccdures aSipecitied by ASTM International. United States geo
logical survey. USEP!\'s standard methods for the examination of
wat.:r lnd ~.'astewatcr. or other .:quivalcnt or appropriate methods
approved bv the department. Test procedures used shall be speci
fied. Any lkviation from a standard Il1dhod shall bc explained in
detail witb reasons provided.

(6) V['IIALS Maps. ligures, photographs and tables to clarify
infomlation or conI' usions. The visuals shall b.: legible. All paper
copies of maps, plan she.:ts, drawings, isomctrics. cross-sections
and a~rial photographs shall meet rhe following requirements:

(a) No hrger than 32 inches by 4.:1 inch.:s and no smaller than
8 :':; inches by 11 irches.

(b) BCJfappropriate scale to show all required details in sutli
cient daril)'.

(c) Be numbered. referenced in the narrative, titled, have a leg
end of all symbols used, contain horizontal and vertical scales,
where appli~able, and specify drafiing or origination dates.

(d) Use uniform scales.
(e l Contain a nOlih arrow.

(f) Usc mean sea level as the basis for all elevations.
(g) Contain a survey grid based on monuments established 111

the field which utilizes a coordinate system and datum acceptable
to the d.:partment. Examples of acceptable coordinatc systems
include state plane, Universal Transverse Mercator. and Wiscon
sin Transverse Mercator.

(h) Show original topography and the grid system on plan
sheets showing construction. operation or closure topography. For
complex plans, existing conditions within the landtill area may be
shown by lighter lines or may be eliminated.

(i) Show survey grid location and reterence major plan sheets
on all cross-sections. A reduced diagram of a cross-s.:ction loca
tion plan view map shall be included on the sheets with the cross
sections.

(7) TABI.E OF CONTENTS A table ofcontents listing all sections
of the submittal.

(8) AI'PENDIX. An appendix listing names of all ref.:rences. all
raw data. testing and sampling proeedur.:s and calculations.

Uistol"y; Cr. Rcgistt.'r, Jarillary, 19X5. No. JSS. etr. ~'-6-~S: am. (intro.L (I), (3),
(4 )<Ind (6) (h1. Regisle!'. June. 19%. Nu. 4~6, elT. 7-1--91>; :"n. (3) :1Il" (4 l. RcgiSlcl'.
December, [997. Nu. Sl14. cn~ [- [-'9H; CR 05-020: am. (3), (~), (5), (6) (inlro.). (a),
(I) a"d (g) Register January 2006 No. 601. eff. 2-1-06.

NR 500.06 License applications. Unless otherwise spe
cified, no person may operate or maintain a solid waste facility
without a lic.:nse from th.: department. A submittal for initial
licensing or relicensing of any solid waste facility shall include:

(1) LICE:-JSE FEIe. The appropriate fee as specified in s. NR
520.04 in chec~ or money order payable to the department. Except
as provided in s. NR 500.065. licensc fees are not transferablc.
proratablc or refundable.

(2) ApPLlCAT.ION FORM. A completed copy of the appropriate
application form.

(3) FI:-JANCIAL RESPONSIIlII.ITY. For all land disposal faciliries
with plans of operation approved under s. 289.30, Stats.. proof of
financial responsibility as specitied in s. NR 520.05.

(4) AFFIDAVIT OF FACILITY REGISTRY. Submittal on form
4400-067 that proof that a notation of the exist.:nee of the lilcility
has been recorded in the ollicc of the register of deeds in each
county in which a portion of the facility is located. Owners of
landtills applying for relicensure need only submit this foml if the
legal description of the landtill has changed from that identitied
on a previously submitted form 4400-067.

Note: This fonTI may be obluincJ Irom the Department of Na[ur,l! Rl:Sllun.:es.
l3urcClu of Waste Management. I () I S. W..:bsr..:r Slrc~L P.O. Box 79:'1, Mi.llIison, WI
53707"-79'21, (601<) 2(l()" 2111. \"·<.Js(c.l1lanagcll1enu~(Jnr.slillc.= ....\'i.u~.

(5) NONCOMI'L1A'iCE ~'ITH I'LANS O~ ORDERS A submittal tor
initial licensing ofa new or expanded solid waste disposal t~lcility

shall contain the following information:

(a) Identification of all persons owning a 10% or greater legal
or equitable interest in the applicant or in the assets of the appli
cant. including shareholders ofa corporation which is an applicant
and partners of a partnership which is an applicant.

(b) Identitication of all other Wisconsin solid or hazardous
waste facilities for which the appli.:ant or any person identified in
par. (a). is named in, or subject to an order or plan approval i,sued
by the department.

(cl Identitication of all other Wisconsin solid or hazardous
waste facilities which ar.: owned by persons. including corpora
tions and partnerships, in which the applicant or person identitied
in par. (a) owns or previously owned a 10% or greater legal or
equitable interest or a J0% or greater interesr in the assets.

Rcgl:-.ter. January. ~006. No. (ll) I

http://liccn.se
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all users of the :andfill of the intent to close the landfill so that
alternative disposal options can bc arranged.

(b) Signs shall be posted at all points of access to the landfill
at leasl 30 days prior to closure indicating the date of closure and
alternative disposal facilities. Facilities whieh are operated by
anj se-,re only a single waste generator and arc not opcn to the
public are exemJt from this provision.

(c) Notice of the upcoming closure shall be published in a local
newspaper at lea:;t 30 days prior to closure and a copy of the notice
shall b~ provided to the departmcnt within 10 days of the date of
publicarion. Facilities which arc operatcd by and servc only a
sirglc ""aste generator and are not opcn to the public arc excmpt
frem thiS provision.

(2) GENERAL REQUIREMENTS. Within 10 days after ceasing to
accept solid waste. the owner or operator shall restrict access by
th(' usc of gates, fencing or other appropriatc mcans to insurc
against further use of the landfill. If the final lISC allows access,
such ac,;ess shall be restricted until closure has been completed
and approved b) the department.

(3) CLOSURE Closure activities shall begin within 30 days
after c(<lsing to accept solid waste. Closure shall be accomplished
in the :l)lIowing manner for facilities without a closure plan or
plan of operation approved in writing by thc dcpartment. Place
ment cf final cover in accordance with s. NR 504.07 may be
requirec if the dl:partment determincs that this type of tinaI cover
sy~,km IS neceSS;lJY to prevent or abatc attainment or exccedance
of the groundwmer standards containcd in ch. NR 140. Municipal
solid waste landfills that accepted greater than 100 tons of solid
waste per day on an annual basis and ceased accepting municipal
solid waste on or before October ~, 1993 shall have final cover
placement completed by July I, 1996. Municipal solid waste
landfills that accepted 100 tons or less of solid waste per day on
an annual basis and ceased accepting municipal solid waste on or
before A.pril 8. 1994 shall have final cover placement completed
by July I. 1996.

(a) The entire area previously used lor disposal purposes shall
be :overed with at least 2 feet ofcompactcd earth having a hydrau
lic conductivity [of no more than I x I 0 ·5 cm/see or if the hydraulic
conductlvitv of the underlying soils or any base liner system is less
than Ix10-5 cmhce, then the 2 feet of compacted carth shall have
a hydraulic conductivity that is equal to or less than the underlying
soi [s or any base liner systcm. The final grades shall be sloped
adcquarely to all<lw stonn water runoff. II. specific soil type may
be required by the department for this 2-foot layer. The depart
ment Illay requir': the cover layer to be more than 2 teet thick.

[h) Storm wmer run-on shall be divelted around all areas used
for solid waste disposal to limit the potential for erosion of the
cover s'Jils and increased infiltration. Drainage swales conveying
storm v!;lter runoff over previous sol id waste disposal areas shall
be lined with a minimum thickness 01'2 teet of clay.

':c) The tlnal ~.Iopes of the landfill shall be greater than 5%, but
may ne't exceed 4 horizontal to one vertical unless otherwise
approv(:d by the :lepartment.

(d) The tlnished surface of the disposal area shall be covered
with a In inimum of 6 inches of topsoil.

,:4) E.STABLlSH\lE'IT OF VEGETATION. Within 180 days after
ceasing 10 accept solid waste, or ifsolid wask tennination is after
September 15, by June 15 of the following year. thc owner or oper
ato'- sh,,11 complete seeding. fertilizing and l11ulching of the tln
ished sufacc. Th,~ seed type and amount of tertilizer applied shall
be ,;elected depending on the type and quality of topsoil and com
patibilil}' with both native vegetation and the final use. Unless
oth,~rwise approveL! by the department in writing. seed mixtures
and sov:ing rates shall be those specified for right·of-ways in
acc:ordarce with section 630, Wisconsin department of trans
portatior standard spccitlcations for highway and stlUcture con
structio 1.

Re'.lSler, December, 2006, No. 612

Note: The \\.'isconsin Jep,mJnent of transport:.uion stanJanJ spcci ficarions fm
highway and structure construction is available at ww\,,".dot. wisconsin.go\'/husine:-:s.:
engrsen';constnll..:tion-lihrary.hllTI or can he ohtiJined fmm the dep:irtm~nt llfniJturill
resoun:es, bureau ofw41ste management. 10 I S. \Vebster Srreet. P.O. Box 7921, :\1adi
,on. WI 53707-7921, (/lOH) 266-2111, wosle.manogemelllul;dnr.stale.wi.us. Cupie,
arc also available for inspection at the uflicf's ufthe Icgiskni\'c refl.:rcm:c burei.lu dnd
the ~elTCliJry of state.

(5) DEED NOTATION. Following closure of a landfill phase
which accepted municipal solid waste alier July 1, 1996. the
owner or operator shall, within 90 days after closure, record a
notation on the deed to the landfill property. The notation in the
deed shall in perpetuity notify any potential purchaser of the prop
erty that the land h,L~ been used as a landfill and its use is restricted
to prevent disturbing the integrity of the final cover. liner or any
other components of the containment system or the function of thc
monitoring systems.

(6) HAZARDOUS AIR CONTAMINANT CONrROL. All landfills
which have a design capacity of greater than 500,000 cubic yards
and have accepted municipal solid waste shall install a department
approved system to efficiently collect and combust hazardous air
contaminants emitted by the landfill within 18 months of February
I, 1988 unless the owner ean demonstrate that the performance
criteria of s. NR 504.04 (4) (I) can be achieved without imple
menting such a system. Control techniques other than combustie,n
may be approved by the department.

History: Cr. Register, Jalluary. 19H8. No. 3H5, etr 2-..(,-RH; om. (intro.I, (I) lol.
(b), (2). (J) (inrro.). (a) 1o (e). (4), (6). r. and ",cr. (5). Regisler, June, 1996, No. 4HIi,
eff. 7-1 .. ·9(,; CR 05,-020: am. (4) Regisler .Ionuory 2006 No. 60 I, eff. 2-,,1 -06.

NR 506.085 Final use. The following activities are pro
hibited at solid waste disposal facilities whieh are no longcr in
operation unless specitlcally approved by the department in writ
ing:

(1) Use of the waste disposal area tor aglicultural purposes. \'
(2) Establishment or constlUction of any buildings over the

waste disposal area.
(3) Excavation of the final cover or any waste materials.

Note: Acti\·iries al cJos..::t..I solid \...·ustc disposal facilities shall be restricted in al:~()r

dan~e with The <Ipp\icilble transference of responsibility provisions of~. 2g\).-VI (2 J,

StUL..;.

Histor)o': Cr. Register. June. 1996. No. 4H6, ell: 7-1-96.

NR 506.09 Waste characterization. (1) GE"IERAl.. No
person may dispose in a landfill prohibited items under s. NR
506.095. Wastes which are limited under S5. NR 506.! 0 to
506.155 may only be disposed in accordance with those sections.
Solid wastes which are not prohibited or limited under ss. NR
506.095 to 506.155 and which do not constitute more than 5% of
the total proposed design capacity may be disposed without addJ
tional department approval providing they do not pose a signifi
cant threat to landfill operations, leachate or landfill gas quality,
or groundwater quality, and they arc handled in accordance Wit'l
an approved special waste management plan. The physical and
chemical characteristics of any high volume industrial wask
stream such as foundry process waste. papermill sludge, lltility
coal-ash wastes, and other non-municipal waste streams that ar·:
anticipated to individually constinlte more than 5% of thc tota t

proposed design capacity shall be analyzed and described in
accordance with this section.

(2) SUB'I,I IITA I REQUIREMENTS Requests for authorization to
accept additional waste typcs shall include the tollowing informa
tion at a minimum:

(a) Dctailed physical and chemical characteristics including
percent solids. material safety data sheets where appropriate and
thc results of the paint filter tcst.

(b) Thc volumc ofwastc to be disposed of on a daily and yearly
basis,

(c) The source of the wastes and a description of the processes
which generatcd the wastc.

(d) The duration of disposal.

file://'/pril
http://www.dot.wiseonsin.gov/business.'
http://po.se
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NR 812.08

(12'1) "Well ,:asing pipe" mcans pipe meeting standards spec
ified in s. NR 812.17 which is driven or sct to seal 011' the vertical
zonc of contamination.

(12:!) "Well .:onstructor"· means any person, linn or cOlvora
tion that constructs a well which is not required to be constructed
by a licensed well driller.

(12:1) "Well driller" has the meaning as designated ill ch. 280,
Stats.

(124) "Well drilling" has the m:aning desi!,!nated in ch. 280,
Stats., and includes any activity which requires the lise of a well
dri.ling rig or sinilar equipment, any acti\ ity which changes the
chflract:r of a drilled well or which is conducted using a well dril
ling rig Ilr similar equipmcnt with the exception of the driving of
points. Well drilling includes constructing, reconstructing or
dec pen lI1g a wei. installation of a Iincr, installing or rcplacing a
scr~en. 'veil reh"bilitation, hydroti"acturin8, blasting and chemi
cal conditioning.

(12!i) "Well-point driving" means constructing a well by
joining a drive pJint screen with lengths of pipe and driving tbe
assembl,' into th.; ground with pcrcussion equipmcnt or by hand.
but wit:lOut remcving material from a drillhole more than 10 feet
below tlie ground surface.

(12Ii) "\\'ell ','cnt" means a screened opening in a well seal to
allow atmospheric prcssure to bc maintained in thc well.

(12;') "Well yield" mcans the quantity of water which may
110\\ or he pump:d from the well pcr unit of time.

(1211) "Zone 01' saturation" mcans that part of the earth's crust
benrath the shal.owest water table in which all voids are filled
with \vater undcl pn:ssun: greater than atmospheric.

Histon: Cr. R('gi;t~r. .I;mu;,trv, 1991. Nil 4:21. elf ~ I ljl. am. (31, (4). (~~).

(611111. ,71i (bl. i"'1l. I i' I I, ('~). (107) ilnd (11'1) IT. (~7111) (l1lJ). 1301111. ,3(11). 130,1.
~ "~111J, (1'·)I1IJ. (97m); 11<1 (110m). renUI11. L'(l) ;lTld (9) [() he l6lq) :lnJ ((llu) Clnd am,
R':t-p-ilCr, ":;~rt(,lllh\.T. 1l.J94. No. 4(1~'. eff. 10 I 94; corrcclioll" mildc under::-. l~.l).1

r~llll';b) ',Stab .I{q!i'h:r. ScpklTlh~r, 11)9·~. No. 465: COlTlTtlllll in (2\)). (30) ~lnd

(791n'. m.:c;:: under~. 7-.0':; (2m) (b) 6. <J.IlJ : .. Sr;II~ .. Register. Sepkmbl:'1". 199(1. No.
-1.X9 conrdi('I1~ In (50). 1:--; I 'I, (97). (121) and 1124) Ini.ulc Ilnder __ . 1~.(n (2111) (h) '7 ,
Stell) .. K~l!l~ta. Decemher. 199>-:, No. :,I(-l, l'orrLTti(l1l in Ollllld(k urHkr s. 1).I)J
t2nn (h) 7. St~'b.. Rll.:,i~ICr July 2002 No. ~:'it). CR 05-020: cr. (24m) dnd (57\0\')
ReJ!i!ller Janua~' 20116 ~(I. 601. fIT. 2-1-H(J~ cOlTcction ill (~6) madl' undl'r s.
1.1.\'3 (2011 (h) 7., SI"ls.

NR 812.08 Well, reservoir and spring location.
(1) GE\ERAL Any potable or nonpotable well or reservoir shall
be located:

(a) 30 the well and its surroundings can be kept in a sanitary
conditilln.

(b) ",t the hig~est point on the property consistent with the gen
eral la)(lut and ,.uIToundings if reasonably possible, but in any
case protected against surface water tlow and tlooding and not
downs IJpe from a contamination sourre on the property or on an
adjacer t propert~! regardlcss of what was installed first. the well
or (he ~c)ntamil];ltion source. Whcn a eontamina(ion source is
installd upslope ti'om a well in violation of this section atier the
well ccnstruetion has been completed. the violation is not the
respon'ibility ofthc well driller, except if the well driller knew or
should have known of the propl1Sed upslope installation of the
contamination source. When therr is no location on the property
where :his requirement can be IIlct a well may be constructed
withol!" il varian,x if it is constl1lctcd with a minimum of 20 or
morc fcct of well casing pipe than i.s required by ss. NR 812.12 and
8 I:~.13 <lIld Tabks I and II or with ~ minimum of 60 feet (If well
casing ripe prO\ided that the minimum well casing pipe depth
require'nents oh. N R 81 :2.12 or 812.13 and Table I or II arc met.
Th s exception docs not apply to high capacity. school or waste
water treatment plant wells. A well or rcscrvoir is located down
slope 110m a contamination source. regardless of the presence or
ab,encc of a stmcture bet\\ieen the well and the contamination
source, if:

I. The ~round surhlce elevation at (he well or reservoir is
10\l'cr lun t)~e elna(ion at thc contamination Sclliree, and

2. Surface water that washes over the contamination Sl1urce
would travel within eight feet ofthc well or reservoir. or over t~e

well or reservoir.

(c) As far away hom any known or possible source of contami
. nation as the general layout of the premises and the surroundings
allow.

NOll': Sl'l'lion rsc 11~.2l4 CS lequires tll.it Ll horil.(lntal L'1eilranL"~ Ilf.1t le:l~t .7--4
of the vL'rtical dcaramT or thl': l"(lnJll~tor~. inclLlJing overh(:(lJ powel" hnt'''' III lh~

ground rcquirt.'d hy RlIl~ 212 sh ..111 he maintained hCI\\'ccn ()pcn C()ndll~lor .... uml wel -i.
[>ersons inst:::llllng \""ells I1lU~t L"omr1y \\ ith this reqlurClllcnt.

(d) Such that any potential contaminant source, not identiticd
in this section or in Table A, is a minimum of:-: feet hom the' well
or reservoir.

(c) Every well shall be located so that it is reasonably aceessi
hie with proper cquipment for cleaning, treatment, repair, testin~,

inspection and any other maintenance that may be necessary.

(2) RU.ArION TO IlUII.DI'JGS. In relation to buildings, the loca
tion of any potable or non potable well shall bc as follows:

(a) When a well is located outside and adjacent to a huilding,
it shall be located so that thc center line of the well extended verti
cally will clear any projection from the building by not less than
2 feet and so that the top of the well casing pipe extcnds at least
12 inches above the final established ground grade.

(b) When a stnlcture is built over a drilled well. it shall havc
an access hatch or removable hatch, or provide other access 10

allow for pulling of the pump. The well casing pipe shall extend
at least 12 inches above the floor and be scaled watertight at tlte
point where it cxtends through the floor.

(c) No wcllmay bc located, nor a building constmcted. such
that the well casing pipe will temlinate in or extend through thc
basement of any building or temlinate under the tloor llf a butldirig
having nobasemenL The top of a well casing pipe lIlay' temtinate
in a walkout basement meeting the eriteria of ,. N R ~ I :2.42 (9) (h)
I. to 4. ;\ well may not terminate in or extend through a crawl
space having a below ground grade depressil1n or excavation.

(3) REI.ATlON f() FI.O(lDrI.AI'J" (al A potable or nonpotabie
well lIlay be constructed, reconstructed or replaced in a tlood
fringe provided that the top of the well is tenninated at least 2 fc~t

above the regional tlood elevation for the well site.

(b) A well may be reeonstmcted or replaccd in a flood\vay pro
vided that the top of thc well is tenninated at least 2 feet aho\'l' tlte
regional tlood elnation for the well site.

(c) A well may not be constructed on a tloodway property th..!!
is either undeveloped or has building structures but no eXist in!!
well.

(d) The regional flood elevation may be obtained from the
departlllent.

(4) RUAJlo'J TO{ONTA\lINAJ ION SOli KC!." Minimum separaT·
ing distances bet\,,'"cen any new potable or nonpotable \\ell. re,el'
voir or spring and existing sourccs of contamination: or bet\\'ec'n
new sources of contamination and existing potable or nonplltable
wells, reservoirs or springs shall be maintaincd as described in this
subsection. The lIlinimum separating distances of this subsecticn
do not apply to dewatering wells approvcd under s. NR 812.()<) ('I)
(a). Greater separation distances may bl' required tl.)r wells IHIUII

ing plan approval under s. :siR 8 I2.09. Separatioll di,tal1C e
requirements to possible sources of contamination will no! L·,e
waived because of property lines. Minimum separating distancc's
arc listcd in Table A and arc as follows:

(a) Eight feet between a well or reservoir and a:

I. Buried gravity tlow sanitary or stonn building drain havin~

pipe confomling to ch. Comm 84;

2. Buried gravity flow sanitary or storm building sewer ha\
ing pipl' conll.)rming to eh. COlllm 84;

3. Watertight clear water waste sump;

Regi:-lL'r. J:lIl11.lry. 20()(1. No. ('(ll
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4. 13uried clear water waste drain having pipe conforming to
ch. ComlTI 8../:

5. Buried gravity now foundation drain:

6. I~ainwater downspout out!.:t:
.., Cistern:

X. l3uricd building foundation drain eonnceted to a clear water
wa~;te drain or oller subsoil drain;

q. I\oncomplying pit, subsurface pumproolll. alcove. or res
erv:Jlr;

10. Nonpotable well:
11. I;ertilizel or pesticide storage tank with a capacity of less

tha 1 1,~;I)O gallons. but only when the well is non potable:
~ott': I"\lr rOI'lbl<: hdls ,,~c par. (d) I.

12. Plastic s.lage storage and transfer tube:

13. Yard hydrant:
14. Swimming pool. measllred to the nearest edge of the

wa:-er: w
15. Dog or ,)ther small pet house. animal shelter or kennel

hou,in~: not mOr<: than 3 adult pt'ls on a re"idential lot.
(b) Twenty-five feet between a well or reservoir and a:

I. 8uried grcase interceptor or trap:

2. Septic tank:

3. Iioiding IJnk:
../. Buried building drain or building sewer having pipe not

conforming to ch. Comm 84. wastewater sump. or non-watertight
cle II' water wash: sumps.

:5. Buried pressurized sanitary building sewer having pipe
confonning to cli. Comm 84:

6. Buried gravity manure sewer:
7. Lake. ri\tT, stream. ditch l)r stonnwatcr detention pond or

ba,in measured t,) the rcgional high water elevation in the case of
a lake or stonmvater detention pond. to the edge of the tloodway
in the case of a river or stream or 1(1 the ede:e in the case of a ditch
oritorrnwatcr detention basin; ,

9. l.iquid-til;ht bam gutter:

10. Animal barn pen with concrete floor:

11. Buried lressurized sewer pipe conveying manure pro
I'ided t'tat the pirt' meets ASTM spccification 0 ~241. with stan
dard dimension ratio of 21 or less or pressure pipe meeting the
recuirenlents of i NR 110.13 (6) (f) or 811.62.

i\otf; r:lat' is 110 r~R 110.13 (6) (t).

12. Buried fuel oil tanks serving single f~ul1i1y residences.
including any associated buried piping:

13. Discharge to ground from a water treatment device:
1../. Vertical shaft installed below grade used for intake of air

for a he;lting or air conditioning system: or

15. Buried sanitary or storm collector sewer serving 4 or
fe\,'('1 Ii ving units or having a diameter of 6 inches or !.:ss.

I.'') fifty tl'c! bdween a well or resa\'oir and a:
1. Soil absol'ption unit reeei\'ing less than X.OOO gallons/day,

eXlstin:l. abandoned or alternate. but not includinL!: a school soil
ab:;(lrp:ion unit. '

~~lIt(·: F',ll' "I.:holll ~'ld <lbs\)rrf10n unit ... ~~c par. (cl: for :-ood <'~"Ilrplion unlls rCC~lV-

mg mort: 1:-tan ~.OOO :~all'.'ns/JJY see pal". (t).l

~. Privy:

3. Pet waste pit disposal unit:
4. ,\nimal s~elter;

5. ,\nimal )ard:
6. Silo:

7. Buried st".I·er used to convey manure having pipe conform
ing to ': h. Com\l1 X4 that docs not meet the specifications in par.
(b\

8. Liquid tight manure hopper (II' reception tank:

9. Filter strip;

10. Buried sanitary or storm collector sewer ser\'ing mor~

than 4 living units or larger than 6 inches in diameter except that
wells may be located or sewers installed such that a well is less
than 50 feet, but at least 25 feet, from L!:ravitv collector sewers
smaller than 16 inches in diameter or fr~m fo'rce main collector
sewas 4 inches or smaller in diameter provided that within :1
50-foot radius of the wcll the installed sewer pipe meets the allo.... 
able leakage requirements of AW\\'A C600 and the requirements
for waleI' main equivalent type pipe as follows:

a. For sewers:> 4" diameter. but <: 16" diameter: rvc pipe
> 4" diameter. hut <". 12" diameter shall meet 1\\VW/\ C90(l with
elastomeric joints having a standard dimension ratio of 1:-: or les,;:
PVC pipe:> 12" diameter. but < 16" diamder shall meet AWW,\
e90S with c1astollleric joints having a standard dimension ratio of
III or less; Ductile iron pipe shall meet A\VWA ellS or t\WW,\
C 151 having a thickness class 50 or more.

b. 1'01' sewers <::;" diameter, the pipe shall be any rigid pipe
in the eh. Comm l\4 "Table tor Pipe and Tubing for Water Scnie"
and Private Water Mains." including approved ABS, brass. ca~;f

iron, CPVC, copper (not including type M copPCI') ductile iroll.
galvanized steel, polybutylene (PBl. polyethylene (PEl. rvc, or
stainless steel pipe.

II. An influent sewer to a wastevvater treatment plant:
12. The nearest existing or futurc grave site in cemeteries:
13. Wastewater treatment plant etIluent pipe:
14. Buried pressurized scwer having pipe not conforming 10

eh. Comm 84: or
15. Manure loading area.

l':ote:"1 he minimulll ~ep<lralingdlSWllce bet",:~~n ,I well ur re::-cl\'Ulr ;md <l 'ln ~ta

lion is based on the prCSl'IlCL' or ,1 s~wer fO["l:C Ill,lin ,,'It the lift qalillll.

(d) One hundred feet between a vvell or reservoir and a:
I. Bulk surtltee storage tank with a capacity greater than 1.5(10

gallons or any bulk buried storage tank rcgardless of capaeitv,
including. for both surface or buried tanks. associated buried pip
ing for any solid, semi",olid or liquid product but not including
those regulated under par. (b) 1~. This subdivision include,. but
is not limited to petroleum produet tanks. waste oil tanks and pes
ticide or fenilizer storage tanks not regulated under par. (a) II.
This subdivision docs not includc septic, holding and m3nu'c
reception tanks. or liquitied petroleum gas tanks as speeitied in ch.
Comm 11.

2. Liquid-tight. f~tbrieated manure or silage storage structure,
in ground or at ground sllffaee:

3. \"~stewater treatment plant structure, eonwyance or rre;lt
mentunit: or

4. Dry fertilizer or pesticide storage building or area \\11<'n
more than 100 pounds of either or both materials arc stored:

5. \Vcli. drillhole or watcr system used for the undergrolllid
placement of any waste. SllfhlCe or subsurface water nr any suh-
stance as defined in s. 160.0 I (8), Stats.: .

6. Stonnwater infiltration basin:
7. Uncovered storage of silage on the ground surface:
8. Water-tight silage storage trench or pit: or
9. Lift station.

(e) TW(I hundred feet between a school well and a soil absorp
tion unit recciving less than x.oon gallons per day. existing 'II'

abandoned.

(eel One hundred filiy feet betwecn a well or rcservoir and a
temporary manure stack.

(I) Two hundred fifty feet betwecn a well or reservoir and a:
I. Manure stack.

2. Earthcn or e.xcavated Illanure storage structure.
~ot(': V3ri~I}l.:e~ from the sepMclllng disf.1lJces 1llfl)' be gr,lllted;JS srx>rJtj~d ill s. ~ll{

X12A.3 J{>r e~lrlhcn ~toragl.· ~mJ In,lnllrL' slacb con"lruckJ anJ IIl"Jllllilllll'd \{I the ."l'~\.:

i!ic~lions uf Suil l'on:.-(;r\"~llIIJIl SllIn(tuds NI,J. ·125 or 312. n.:~rL'cll\·(;I~.

3. Soil absorption unit r~eeiving 8.000 or more gallons p~r

day, existing, abandoned. or alternate.
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4. Sludge landspreading or drying area.
5. An earthen silage storage trench or pit.
O. Liquid Ivastc disposal system including. but not limited to

a t -catrncnt pond or lagoon. ridge and furrow system and spray
irrigati,)n systc:rr.

:'.ote: \-:uiJnl'c (ro 11 Ihis ...cparaling di"tance Ill;l} hI..' ~r~lIlh.'d Ill[" lIc;llll1~nl ponds
or 1.1f:0or ... cO!l<.,fruc(ed <Jnd lllClintained to <In ilppn.n'l] gr;\ntcJ undcrch NI{ ~IJ

7. Salvage yard.
K. A salt or deicing material storage area including the build

in~, stnlClure and the surrounding area ",,,here the material is trans
fern:d tc' vehicle,.. This subdivision docs n01 include bagged deic
ing ma Trial.

9. Solid wa,te processing facility.
10. Solid waste transfer facility.
11. The bL)undaries of a landspreading t~rcility tl)r ,preading

ofpetroleum''''eontaminated soil regulated under ch. NR 71 Kwhile
that facility is in operation.

(g) Twelve hundred feet between a well or reservoir al!.!-!..:
-r The nearest edge of the limits of filling of an existing. pn)

posed or abandoned landfill. measured to the nearest till area of
abandoned landfills. ifknolVn. Otherwise measured to the nearest
property line where the landfill is located. The department may
require. as part of a variance request, a land survey map, a s('al«1
diagram of the landfill and the wclilocation. or another accurace
measurement method to determine and demonstrate the distan\'l'
bdween the lamltill and thl' well;

='. The nearl'st edge of a coal storage area in excess of 5UO
tons; or

3. A hazardous waste treatment tacility rl'gulated by the
department.



ATTACHMENT 6

Community Notice



...
• •••••••. 1_ _ _ _ .", _
vvvvvv.ldl,;rOSSerfiDune.r.nm

centage point lower than th¢
3.3 percent adjustment for
2007. In 2006, the COLA
increase was 4.1 percent, the
largest in 15 years. •

b; ,Advocates for the clder1~'

b~ Sil1<1.the smalj in~.~casc..bigh- '

including $212,000 for fill' and
site preparation; but the build~

ing will last "longer than oUr
children will be around," safd
Hagman. .

The center will contlmie
to be on hold' for at leasl
another month; as state Sen.
Jeffrey Plale, D-South
Milwaukee, took Division of
Facilities Development's rec~
ommendation to defer it arid

, visitors centers at Council
Grounds and Blue MOUI1Q.
State Park, along with replac
ing a ranger station at Tomah,
to the November meeting.
And that will be contingen:t

. c on having a state budget by
u then. . ,
c~ Plans for 20 new walk-in
til campsites near Wildcat
te Mountain's family camp~

~ ground won't be held up by a
tl1 lack of a: state budget, said

" Schroeder.

Thursday. October 18, 2007

LOTTE.RIE·S
Wednesday's numbers:

Powerball:
14-15-19-42-46
'Powerball:'37
Power Play: 4

Jackpot: $20 million
Wisconsin SuperCash:

10-15-21-22-27-34
Wisconsin Megabucks:

6-29-36-38-41-42
Jackpot: $3.7 million

Wisconsin Pick 3:
7-3-9

Wisconsin Pick 4:
9-7-6-6

Wisconsin Badger 5:
4-10-16-25-28

Minnesota Daily 3:
4-7-5

Minnesota Northstar Cash:
3-6-9-16-22

Iowa Pick 3:
6-3-1

Iowa Pick 4:
7-5-3-4

The inauguration of Chancellor
Joe Gow will be Friday at the
Recreational Eagle Center on the
University of Wisconsin-La Crosse
Crosse campus. The location was
incorrect in Wednesday's Tribune.

The la;Crosse Tribune believes
acclJra91t~. 5 importai:l~ and ';"'''f'',:'' ', of,...: . r·; .'. .. \ <'"A.-;

publishe :,eorrectiollS when "'"''
necessary. If you have:a question
or information regarding any r" "

news story, call (608) 782-9730......
and ask f9' the loca.: news C1esk?

!
8

i 'I

The pUbli~' is in~i~ed to.coinme~t and provide input To comment
or to obtain additional information contact: '

Eileen Kramer' , '
Hydrogeologist
Wisconsin Department of Natural
Resources
1300 W. Clairemont Ave.
P. O. Box 4001
Eau Claire, WI 54702

715-839-3824 E-mail: eileen.kramer@wisconsin,gov

The five-year review report will be completed July 14,2008.

Wisconsin Department of Natural Resources
to Review Onalaska Landfill Cleanup

Brice Prairie, La Crosse County, Wisconsin

In accordance with:Superfuodlaw,the Wisconsin '
D,epartm~nt of Nat!Jral ResQurcesisconqucting a Five,
Ye~r Revlew'of the':Onalaska Landfill cleanup. These '
reviews are done Where construction of the cleanup is
complete but h,azardous waste remains on the site. Soil
and groundwater have been contaminated with volatile
organic comp0L!nds related~o,pa~t disposal practices. The
rem~dy at the Slt~ lncludesa mLiltl-laYfilr capon the landfill, .:
passive gas venting and groundwater extraction and "
treatment. In 2002:the groui1dwaterextractionsystem'was" .--,-...+.:-.,';,;,.,,:.;,::..;.;.,<,-'-----:..,----

shut down for the p,urpose of studying the effedivEmess of . ,":'
grou!"dwa~er "!,,oniton~d natural attenuation. The'purpose
of this revIew IS to verify that the remedy continues to '
protect human health and the environment. .

I
I \ -' /'J II, ~ ,.....,I '\J/'...-'JA"'{}/ ~'~ 'ft---'y

\ J'-~.~.c:c. _": ~I SUD 0 KU I h-2
I I I .
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A~ru~~ from Viiii"~ View Maii • Open 7 daysiweeidrom i i :00 am _lO:UUpm;I ~~11 8297 i' • ,

,
', (608) n -5699/5609 located on 9374 Hwy 16 E. Onalaska COR RECTION ' st

l
Album' Encounters'. J,'m,' Hendr'l

MUST PAE~ENT COUPON, NOT VALID FORpELIVERY. EXPIRES llf31:J107: LAC
_.~~_ 8 "Electric Ladyland;' 7 p.m.,

T Planetarium, Cowley Hall,
. 2 Basement Room 20, UW-L; $3, , -
R (608) 785-8669. . ' \ ,

..:\

mailto:eiieen.kramer@wisconsin.gov
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lations are $3 for students and $5 for adults. '., .:,' ,':" '. :,' www.bjorkostrom.com.
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fave a ,'II/'ISilll/.
tandle lour_
rlSI.lfrance needs
receJl1 gradua.te cf State Auto's
:clusive PaceSette:r sales development
:Ogra'II, Jeff i~, highly qualified to handle
mr im,mance needs-and enthusiastic,
Q! Jt,H 100 li,~en!;ed insurance agents

ltion \vide are chosen to participate in
is ye aI-long commitment to professional
ld pt:lsonal growth.

ave a professional handle your insura
ITI/uct .TeffAscha at our agency today!

.......~---........ 1111 Unden Dr., SUite 1

(,..)~ I.e,,.Y' ~,.. (Holmen Post Office Bldg.)
.... 'V I I l;.j Holmen, WI 54636-02n
iunnce Services 526-6345

www.coverralnsurance.com
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Wisconsin Department of Natural Resources
to Review Onalaska Landfill Cleanup

Brice Prairie, La Crosse County, Wisconsin

In accordance with Superfund law the Wisconsin
Department of Natural Resources is conducting a Five
Year Review of the Onalaska Landfill cleanup. These
reviews are done where construction of the cleanup is
complete but hazardous waste remains on the site. Soil
and groundwater have been contaminated with volatile
organic compounds related to past disposal practices. The
rem~dy at the sit~ includes a mUlti-layer cap on the landfill,
passive gas venting and groundwater extraction and
treatment. In 2002 the groundwater extraction system wa.s
shut down for the purpose of stUdying the effectiveness of
groundwater monitored natural attenuation. The purpose
of this review is to verify that the remedy continues to
protect human health and the environment.

The public is invited to comment and provide input. To comment
or to obtain additional information contact:

Eileen Kramer
Hydrogeologist
Wisconsin Department of Natural
Resources
1300 W. Clairemont Ave.
P. O. Box 4001
Eau Claire, WI 54702

715-839-3824 E-mail: eileen.kramer@wisconsin.gov

~'
The five-year review report will be completed July 14,2008. llj1.---_---------,_.-
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Wisconsin Department of Natural Resources
to Review Onalaska Landfill Cleanup

Brice Prairie, La Crosse County, Wisconsin

In accordance with Superfund law the Wisconsin
Department of Natural Resources is conducting a Five
Year Review of the Onalaska Landfill cleanup. These
reviews are done where construction of the cleanup is
complete but hazardous waste remains on the site. Soil
and groundwater have been contaminated with volatile
organic compounds related to past disposal practices. The
remedy at the site includes a multi-layer cap on the landfill,
passive gas venting and groundwater extraction and
treatment. In 2002 the groundwater extraction system was
shut down for the purpose of studying the effectiveness of

. groundwater monitored natural attenuation. The purpose
of this review is to verify that the remedy continues to
protect human health and the environment.

The public is invited to comment and provide input. To comment
or to obtain additional information contact:

Eileen Kramer
HydrogeoJogist
Wisconsin Department of Natural
Resources
1300 W. Clairemont Ave.
p. a.Box 4001
Eau Claire, WI 54702

E-mail: eileen.kramer@wisconsin.gov

The five-year review report will be completed July 14, 2008.
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AITACHMENT 7

Site Inspection Check List



Five-Year Review Site Inspection Checklist (Template)

(Working document for site inspection. Information may be completed by hand and attached to the
Five-Year Review report as supporting documentation ofsite status. "N/A" refers to "not applicable.")

I. SITE INFORMATION

Site name: Ol!lft.lb5kDlLw(Vld~,i( Date of inspection: ~ \.' L.. c) lc r.rJ , .~LO'7

Location and Region: 6rlUPhliV'\~ i ~iL5 EPAID:VJiD qgCgill ~,5fc
. rJ

Weather/temperature: 5.{II)Vl~. It. ({:OL\CS.Agency, office, or~pany leadmg the five-year
review: WDN "V ~'C·v F

'; Remedy lndudes: (Check ail that apply) ._- -.....

·v"LandfiIl cover!containment VMonitored natural attenuation
VAccess controls Groundwater containment
VInstitutional controls Vertical barrier walls
v'Groundwater pump and treatment

Surface water collection and treatment
Other

. fU!.'(' T

........_._.... ~
Attachments: @f littfteI:lei) Gte map attached'-

II. INTERVIEWS (Check all that apply)

1. O&M site manager ·Rd-er I%c(L- +lJvl{iJ('Jl(F·fli,r ~;}l{IJ-CC1
Name {) tirle. U Date

Interviewed ~) atoffJce b¥..phfme Phone no. 96a -QJ.If-Df 11
Problems, suggestions; Report attached

2. O&M staff ~dl WeaL -0 pi rti=h:-;C t1{;).Io{x£;C;7
Name T'tle Dater

Phone no. ~05 -1 qJ. -<1510Interviewed t/at site at office by phone
Problems, suggestions; Report attached
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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 offices, etc.) Fill in all that apply.

/-, ~ (I '1(#1 '_ O!J-'1/:JCOI7Agency' J~.&u" t? ,u.t..l.~({ - I .

Contact 1';~ '. '~e'n~v'f ,A,tL1kH1/st r A t:uY It'f% "-7,!3-4CJi5J
Name J' Title Date Phone no.

Problems; suggestions; Report attached _

Agency _
Contact _

Phone no.DateTitleName
Problems; suggestions; Report attached _

Agency _
Contact _

Phone no.DateTitleName
Problems; suggestions; Report attached ' _

Agency _
Contact _

Phone no.DateTitleName
Problems; suggestions; Report'attached _

4. Other interviews (optional) Report attached.

'J ~'
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III. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply)

I. O&M Documents
V'O&Mmanual V'Readilyavailable j,../Up to date N/A

V As-built drawings V Readily available vtJp to date N/A
V Maintenance logs j./Readilyavailable VUp to date N/A
Remarks

2. Site-Specific Health and Safety Plan 'j, Readily available v 'Up to date N/A
Contingency plan/emergency response plan V" Readily available v,Up to date N/A

Remarks

3. O&M and OSHA Training Records v· 'Readily available v' Up to date N/A
Remarks

4. Permits and Service Agreements
~q0)Air discharge permit Readily available Up to date

Effluent discharge v 'Readily available vUp to date N/A
Waste disposal, POTW l-·Readily available 1.-Up to date N/A
Other permits Readily available Up to date N/A

Remarks

5. Gas Generation Records Readily available Up to date V'N/A
Remarks

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

7. Groundwater Monitoring Records VReadily available kUp to date N/A
Remarks

8. Leachate Extraction Records Readily available Up to date ,,/N/A
Remarks

9. Discharge Compliance Records
Air Readily available Up to date ~/N/A

Water (effluent) , . v' Readily available. V'Up to date,_ N/A
ReItlarksltV,,*t.: d'i.:trv: c:L\stJY~4;l.-' I.LU.-~ Ij/\t,\ j-ti.-L~ Pi' ( I QL
\iV(\.S -te I" (\ Co.S£;?" flC':U.u. '.J

10. Daily Access/Security Logs Readily available Up to date v"N/A
Remarks
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IV. O&M COSTS

cf f..yT

O&M Cost Records
vReadily available vtJp to date

Funding mechanism/agreement in.~ace
Origin'l-l O&M wost estipllte ~ I::' K. It: V1. k. Breakdown attached .
Or1(8\/\ J C" M ~~tl WLL- t"e... (~ . H'P1\ -k. (,~ vt ..:'ll fY\

Total annual cost by year for review period if avaifable

1. O&M Organization
State in-house
PRP in-house
Federal Facil~ty i -hou e
Other ~.

2.

From To Breakdown attached
Date Date Total cost

From To Breakdown attached
Date Date Total cost

From To Breakdowr. attached
Date Date Total cost

From To Breakdown attached
Date Date Total cost

From To Breakdown attached
Date

dGX tI,C(.f£H~,IJ.. 1'1.
( ~

3. Unan~cipated or Unusually ~~O&MCosts During Review Period~'"

Descnbe costs and reasons: ~.nt.

V. ACCESS AND INSTITUTIONAL CONTROLS Applicable N/A

A. Fencing

1.

B. Other Access Restrictions

N/AvLocation shown on site mapSigns and other security measures
Remarks, _

1.
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C. Institutional Controls (ICs)

N/A
N/A

Yes "'·No
Yes vNo

Implementation and enforcement
Site conditions imply ICs not properly implemented
Site conditions imply ICs not being fully enforced

Type ofmonitoring (e.g., self-r orting, drive by) _Q....:.Ld.LLf---JVol.J"I:..I'~.::L;fL:'~~J:-"--I<:.<!f,.l:-...!..:::...:=J!..:-l:::::.---
Frequency ~ i. r
Responsi!lle.party/ageV ~ 
Contact~11 pra~

Name

1.

Reporting is up-to-date
Reports are verified by the lead agency

Yes No
Yes No

j,-·N/A
.....-'N/A

Specific requirements in deed or decision documents have been met
Violations have been reported
Other problems or suggestions: Report attached

Yes Ao
Yes ~o

N/A
N/A

2.

D. General

l.Nuvandalism evidentLocation shown on site mapVandalism/trespassing
Remarks _

1.

N/A2. Land use c~fnges on site

Remarks---NO""'i-fI~\g~·.L.....-----------------------

3.

VI. GENERAL SITE CONDITIONS

A. Roads N/A

N/At-Roads adequateLocation shown on site mapRoads damaged
Remarks, _

1.
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B. Other Site Conditions

Remarks

VII. LANDFILL COVERS v'Applicable N/A

A. Landfill Surface

1. Settlement (Low spots) Location shown on site map V Settlement not evident
Areal extent Depth

1l6serJl.&Remarks .0:) I~ A I. t-LA rf 1Il'\'r..''1C C-O/~ IUlPA - ILl'
PU :,·JoN1(f <tJ -t c-Mr> ~~Jtet i..LJ.o td""6

2. Cracks LV' h . .."cracking not evidentocation s own on site map

- f,engths Widths . pqths_ -. -". Remarks .. . .. . ...._- ..

3. Erosion Location shown on site map v"Erosion not evident
Areal extent Depth
Remarks

4. Holes Location shown on site map \.- 'Holes not evident
Areal extent Depth
Remarks

5. Vegetative Cover Grass ""Cover properly established No signs of stress
Trees/Shru~ (in~icatl1 sizeand lOfations ?n ~ diagram) I±t& '.

I/..{~,t ("', ~a -Re~arks ;:5 ....11 C .l1Vt.1S "" a, Qj((l S·S jiLt: -'1 l1A.'~ CU·( L

LMA~ Q...fI J

6. Alternative Cover (armored rock, concrete, etc.) (~Remarks

7. Bulges Location shown on site map ;,.B'ulges not evident
Areal extent Height
Remarks
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..'

8. Wet AreaslWater Damage VWet areas/water damage not evident

Wet areas Location shown on site map Areal extent

Ponding Location shown on site map Areal extent

Seeps Location shown on site map Areal extent

Soft subgrade Location shown on site map Areal extent

Remarks

9. Slope Instability Slides Location shown on site map 'vNo evidence of slope instability
Areal extent
Remarks

B. Benches Applicable ~!.\-'/'
(Horizontally constructed mounds of earth placed across a steep landfill side slope to intelTIlpt the slope
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined
channel.)

I. Flows Bypass Bench Location shown on site map N/A or okay
Remarks

- ..- -"-_.- .. -- ~ .. .. --" . ..---
2. Bench Breached Location shown on site map N/A or okay

Remarks

3. Bench Overtopped Location shown on site map N/A or okay
Remarks

~C. Letdown Channels Applicable N/A
(Channel lined with erosion control rna s, riprap, grout bags, or gabions that descend down the steep
side slope of the cover and will allow the runoff water collected by the benches to move off of the
landfill cover without creating erosion gullies.)

I. Settlement Location shown on site map No evidence of settlement
Areal extent Depth
Remarks

2. Material Degradation Location shown on site map No evidence of degradation
Material type Areal extent
Remarks

3. Erosion Location shown on site map No evidence of erosion
Areal extent Depth
Remarks

t !
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4. Undercutting Location shown on site map No evidence of undercutting
Areal extent Depth
Remarks

5. Obstructions Type No obstructions
Location shown on site map Areal extent

Size
Remarks

6. Excessive Vegetative Growth Type
No evidence of excessive growth
Vegetation in channels does not obstruct flow
Location shown on site map Areal extent

Remarks

D. Cover Penetrations (AP;li~abl;J N/A
-.

v1i'~ssive1. Gas Vents Active -
Properly seturedllocked Functioning Routinely sampled .RAJood condition
Evidence of leakage at penetration '-NO No Needs Maintenance
N/A

Remarks

2. Gas Monitoring Probes
V'Properly secured/locked vFunctioning vRoutinely sampled .-Good condition

Evidence of leakage at penetration Needs Maintenance N/A
Remarks

3. Monitoring Wells (within surface area of landfill)
v'Properly secured/locked ./functioning VRoutinely sampled ~/Good condition

Evidence ofleakage a:f,enetration Needs Maintenance N/A
Remarla;/(ll fQ I I/h oS f J'{ eM [11 ~i tt .ii f"i:'If uYf) it~ £){O vu..-t-. J lL.... ..
,iLtnt<.....t H ),1 i f b\Ji .:... ~-j;U.i btc( k.lL/£- 4-(llf Ht'l ,~ t bJL. <f>!i flL.(:)ltltt

I ....,
4. Leachate Extraction Wells

Properly secured/locked Functioning Routinely sampled Good condition
Evidence of leakage at penetration Needs Maintenance v-NIA

Remarks

5. Settlement Monuments Located Routinely surveyed vN1A
Remarks
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E. Gas Collection and Treatment Applicable (,N1A

1. Gas Treatment Facilities
Flaring Thennal destruction Collection for reuse
Good condition Needs Maintenance

Remarks

2. Gas ColleCtion Wells, Manifolds and Piping
Good condition Needs Maintenance

Remarks

3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings)
Good condition Needs Maintenance N/A

Remarks

F. Cover Drainage Layer Applicable v-N/A

1. Outlet Pipes Inspected Functioning N/A
Remarks --

2. Outlet Rock Inspected Functioning N/A
Remarks

G. Detention/Sedimentation Ponds Applicable \,.-/N/A

l. Siltation Areal extent Depth N/A
Siltation not evident

Remarks

2. Erosion Areal extent Depth
Erosion not evident

Remarks

3. Outlet Works Functioning N/A
Remarks

4. Dam Functioning N/A
Remarks
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H. Retaining Walls Applicable V"N/A

1. Deformations Location shown on site map Deformation not evident
Horizontal displacement Vertical displacement
Rotational displacement
Remarks

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

I. Perimeter Ditches/Off-Site Discharge Applicable vN/A

1. Siltation' Location shown on site map Siltation not evident
Areal extent Depth
Remarks

2. Vegetative Growth Location shown on site map N/A
Vegetation does not impede flow

Areal extent Type
Remarks

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

4. Discharge Structure Functioning N/A
Remarks

/'

VIII. VERTICAL BARRIER WALLS Applicable v1i/A

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

2. Performance MonitoringType ofmonitoring
Performance not monitored

Frequency Evidence ofbreaching
Head differential
Remarks
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4··....·

IX. GROUNDWATER/SURFACE WATER REMEDIES ("Applicable ,/ N/A

A. Groundwater Extraction Wells, Pumps, and Pipelines '--~cable ') N/A
"- -..... ,,-=,.~, ...,.... "n~'

1. Pumps, Wellhead Plumbing, and Electrical

\,/Good cgition h+ yAH required W,~s.properly oper~tf N~;~ l1aintenan~tOrlN"~
Remarks -){( f E. tP- f •u' ""lC lrL I.rOl~ .- _(a, ;J.AI:'lJ v/1 - .4'

-\r: al' t IV t1 LiA I ~) fa-fL 1f1'>:'\1' 1,1/(~~'i 1M. ID '4.. ttrO I.:l~·· Oki S-t-JrYl
I ~ 'J '\. I , (j

2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances
VGoodcondition Needs Maintenance'
Remarks

3. Spare Parts and Equipment
VReadily available VGood condition Requires upgrade Needs to be provided
Remarks

B. Surface Water Colle.ction Structures, Pumps, and Pipelines Applicable \:..~/A ../1
~.. _.

1. Collection Structures, Pumps, and Electrical
Good condition . Needs Maintenance

Remarks

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

Remarks

3. Spare Parts and Equipment
Readily available GO<;Jd condition Requires upgrade Needs to be provided

Remarks
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C, Treatment System '-"Applicable,) N/A CiJlf/l it... ~ud tL2iAJ1"J ,'/1

1. Treatment Train (Check components that apply) tlCCC'("i.ll fKL 110/ <9- CC;' £::::>1>,
\.' Metals removal Oil/water separation v13ioremediation
v1\.ir stripping , Carbon adsorbers

Filters, _
~-1\dditive (e.g., chelation agent, flocculent), _

Others, ~ _

v Good condition Needs Maintenance
V 'Sampling ports properly marked and functional

V Sampling/maintenance log displayed and up to date
V Equipment properly identified

Quantity of groundwater treated annually__"""'= _
Quantity'o surfi ce water treilted annually_---j'--"oo-'--_r--_~ __

Re arks }'If) , ,14l

2. Electrical Encl'osures and Panels (properly rated and functional)
N/A ;/Good condition Needs Maintenance

Remarks,-'- ---' _

Needs MaintenanceVProper secondary containment
Tanks, Vaults, Storage Vessels

N/A VGood condition
Remarks ----, _

3.

4. Discharge Structure ,and Appurtenances
N/A VGood condition Needs Maintenance

Remarks '

5. Treatment Building(s)
N/A VGood condition (esp. roofand doorways)

~hemicals and equipment pro erly stored .- ' "
Remarks fi .., '. . (,

Needs repair

L:

6. Monitoring Wells (pump and treatment remedy)
V"Properly secured/locked ~Functioning L-Routinely sampled
v1Cu requi ed wells located 1'feeds MaintlfI!a ce ....,.,'uJ<1S

Remarks 1'1 -"1' ,-. I 'Ck
'I ~ \ j

D. Monitoring Data

I. Monitoring Data
VIs routinely submitted on time vrs' of acceptable quality

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

.·Good condition
N/A

I. Monitoring Wells (natural attenuation remedy)
"'/Properly secured/locked ""Functioning ...-Routinely sampled
011 required wel1s located Needs Maintenance - lJ\LV~SS
Remarks, _

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing
the physical nature and condition of any 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 effective and functioning as
designed. Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant
plume, minimize infiltrqtion an~ gas emission, etc.).

0" u..... .. '" U Li.> e _ . ..' .

B. Adequacy of O&M



C. EarJy Indicators of PotentiaJ Remedy ProbJems

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be
compromised in the future.

-J.'kMe,.

D. Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.

-60"6 -U!&l. fOlJCroluJi k12 l!A1!\1A k.:,c.4' ..Jw\A-l<! ~1>>LU.L •
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RE\1S1OHS

NO.: DESCRIPTION: DATE: BY:

J50
!

PJM

DR ....WH B'1:

AC
CHECKED BY:

DESIGNED BY:

AC

APPRO~ BY:

PJM

175

Approximate Scale
1 inch = 175 feet

CROPLAND

Groundwater Elevations were Gauged on September 10 and
September 11, 2007

ENSR i'.: ; l )~,1

ENSR CORPORATION
51. LOUIS PARK. M1NNES01A 55416
PHONE: (952) 924-0117
FAX, (952) 942-0J17
WEB; HTTP://WWW.ENSR.AECOlrt1.COM

Groundwater Elevation Mop
Shallow Zone Wells

SEPTEMBER 2007
ONALASKA LANDFILL

ONALASKA, WISCONSIN

PASTURE

SCALE: PRO..ECT NUt.4BER:

'''=175' 7349-002

= Inferred Direction of Groundwater Flow

SHEET NUI,4BER:

3-3

r1GURE NUMBER:

Onalaska Landfill Sile Plan Survey, prepared by Coulee Region
Land Surveyors, Inc., project no. S·4754, dated 5/14/03.
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Interviews



INTERVIEW DOCUMENTATION FORM

The following is a list of individual interviewed for this five-year review. See the attached
contact record(s) for a detailed summary of the interviews.

~de( ;II Ccr~ Pr°fQeL~'V ~lJSP= Q/o-0/ D7
Name itle/Position Organization Date

~U;\llat-H UJva{
()~tL~r-

C?z lob/01W\&:~Vrll ~tt¢f G.lUS P-
i

Name TitlelPosition Organization Date

tf\",'))'IQn~ 1'1'11 )r) ,lid lAM Mt'Stro.ior 1DuJV"\ of
tf/d-1/07Oll\t{..\usl~,-,

Name\. Title/Position Organization Date

Name

Name

Name

Title/Position

Title/Position

Title/Position

Organization

Organization

Organization

Date

Date

Date



INTERVIEW RECORD

Site Name: 0 l'u,la~ M.uJ,liu' llu;J) La Vl.d.. ftl(fJf0 EPA ID No.:l(,'flJqgOJrR.1(,5"c,

Subject: FiVe.,. Yet/..r ht.Jiet.J
-,

Time:qA1--'1 1Date: qJ~7hn
Type: Telephone (Visi"2J Other .H Incoming Outgoing
Location of Visit: 11\l..(I jI') "fYl I ()/AjJa~J:C-G 1(1 U

Contact Made By:

Name: S/ifl1l6a#1.e.r ITitle:f{qdrC:?Jl()/Djp'.5t Organization: tU1JV~
" \7

Individual Contacted:

Name:\iu.\ l>leJ1 t!t?r ITitle:TOLDVl /l-d LU~V1/~-frt{-h-Jurganiz~tion: IOWn
Telephone No: (oct- 7 &3 --'ill5'6 Street Address: W70Q).t:;c![Y/Jd.f:.~ 50
FaXNo:Wb&'7~ City, State, Zip: OULLS 'uJ I () Iov
E-Mail Address: -!owJI)OJ?a.fidC46Jr{er; l1et I

Summary Of Conversation
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Section 1
Introduction

The Onalaska Municipal Landfill site is located in the Township of Onalaska, about 10
miles north of La Crosse, Wisconsin (Figure 1). The site is situated 400 feet east of the Black
River, near the confluence of the Mississippi and Black Rivers. The 11- acre site includes the 7
acre former township landfill which was in use between 1969 and 1980, and prior to 1969 the
site was mined as a sand and gravel quarry.

The Black River is located within the Upper Mississippi River Wildlife and Fish Refuge,
a wetlands area that supports numerous migrating species of birds and is also used for hiking,
fishing, hunting, and other recreational purposes by area residents and visitors. The area
surrounding the site is generally rural, although several residences are located within 500 feet of
the landfill. A subdivision of about 50 homes is located about 1.25 miles southeast of the site.
Agricultura11ands are located south of the landfill, and intermittent woods and grasslands border
the site to the east.

The site consists of 135 to 142 feet thick unconsolidated deposits primarily composed of
sand and gravel (Figure 2). Beneath the unconsolidated deposits lies sandstone bedrock. The
natural groundwater flow direction in the unconsolidated material is predominantly south
southwesterly toward the wetlands that border the Black River. During high river stages (i.e.
spring), the groundwater flow direction is toward the south-southeast (Figure 3). Average
groundwater flow velocity beneath the site was estimated during the Remedial Investigation
(CH2M Hill, 1989) to range between 55 and 110 feet per year, with an estimated average of70
feet per year.

Investigation and Remediation History

In September 1982, Wisconsin Department of Natural Resources (WDNR) sampled and
analyzed water from site monitoring wells and nearby private wells for compliance with drinking
water standards for organic and inorganic constituents. The investigations indicated that
groundwater contamination had occurred. The barium concentrations in the water from a
residential well south of the site exceeded the drinking water standard, and five organic
compounds were detected above background levels.

On May 2, 1983, an EPA Potential Hazardous Waste site inspection report was
submitted. In September 1984, the Onalaska Landfill was placed on the National Priorities List.
U.S. EPA, in consultation with the WDNR, conducted a Remedial Investigation and Feasibility
Study (RIfFS) at Onalaska from April 1988 through December 1989. The RI determined the
landfill as the source of groundwater contamination at the site. According to the study, a
groundwater contaminant plume consisting of organic and inorganic compounds had migrated at
least 800 feet from the southwestern edge of the landfill. The report identified potential long-
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tenn exposure to low levels of volatile organic compounds (VOCs) from private wells and
plausible discharges of contaminants to the wetlands and Black River as the principal threats to
human health and the environment.

Preliminary investigations determined that contaminant concentrations in the
groundwater at individual monitoring wells exceeded one or more Federal or State standards or
criteria. The Safe Drinking Water Act maximum contaminant levels (MCLs) for the following
contaminants were exceeded at one or more monitoring well locations.

• arsemc,
• barium,
• benzene,
• 1,1- dichloroethene(l,l-DCE),
• toluene,
• 1,1,1-trichloroethane(1,1,1-TCA),
• trichloroethene, and
• xylenes

The majority of volatile organic compounds (VOCs) detected were in shallow monitoring
wells (MW-5S and MW-3S and B4S) and consisted of benzene, toluene, ethylbenzene and
xylenes (BTEX). The vertical extent of BTEX and chlorinated compounds contamination was
found to be confined to the upper 10 to 20 feet of the aquifer. Ethylbenzene, 1 ,1- DCA and
chloroethane, however, were detected at depths up to 50 to 60 feet below the water table. The
vertical extent of semi-volatile organic compounds (SVOCs) contamination was also mostly
confined to the upper 10 to 20 feet of the aquifer. There were no SVOCs detected in any of the
deep monitoring wells. Based on these findings, U.S. EPA issued a Record of Decision (ROD)
in August 1990 that called for the following actions to mitigate the areas of concern:

• Installation of a landfill cap in accordance with federal and state requirements
(completed in November 1993);

• Installation of a groundwater extraction and treatment system to capture and treat
contaminants in the groundwater immediately downgradiant of the landfill (5
extraction wells were installed in June 1994);

• Installation of an air injection system within the area of soils contamination to
enhance the bioremediation of organic contaminants (29 shallow injection wells were
completed in June 1994);

• Implementation of a groundwater, surface water, and sediment monitoring program to
ensure the adequacy of the cleanup.

The selected remedy established a containment and treatment system to eliminate the
principal threat posed to human health and the environment by isolating the source of
groundwater contaminants in the landfill and eliminating those in the adjacent soils, preventing
the further migration of VOCs in groundwater, and by treating extracted groundwater to
acceptable discharge limits.
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The original groundwater monitoring program at the site was implemented in 1995 and
included collection of groundwater samples from monitoring wells, extraction wells, and nearby
residential wells. In addition to sampling, groundwater elevations were measured in monitoring
wells, air injection wells (i.e. bioventing wells), and piezometers (Figure 4). From March 1995,
through December 1996, sampling was conducted quarterly. From 1997 to 2004, sampling was
completed semiannually, and from 2005 to the present, sampling has been completed quarterly,
semi-annually, or annually for different wells. The wells included in the groundwater-monitoring
program, as well as the parameters analyzed, have changed on several occasions since the
groundwater monitoring program was implemented in 1995. The rationales for these changes are
documented in the Annual Monitored Natural Attenuation Reports for the Onaslaska Municipal
Landfill Site. Each change was approved by the USEPA prior to implementation.

On November 13,2001, U.S. EPA issued an Explanation of Significant Difference (ESD)
for the Onalaska Municipal Landfill, based on the results from the long-term groundwater study,
which showed significantly reduced levels of contaminants and limited exposure pathways. The
document concluded that continued operation of the groundwater extraction/treatment system
may be no more effective than other, more cost-effective methods in addressing the remaining
contamination. The ESD allowed for the temporary shutdown of the groundwater extraction and
treatment to evaluate the need for continuous operation of the system and to determine whether
natural attenuation processes exist at the site.

The groundwater extraction system has been on stand-by since November 26,2001 and
natural attenuation is being evaluated as a potential modification to the ROD. The most recent
report on Monitored Natural Attenuation is the 2007 report (ENSR, 2007).

3
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Section 2
Contaminant Concentrations

Under the remedy selected in the ROD, the following cleanup standards were adopted
(ENSR Corporation, 2007):

• The contaminant plume located at any point beyond the property boundary or design
management zone (DMZ) must meet the following criteria:

Preventive Action Limits (PALs) from Wisconsin Administrative Code Chapter
NR 140

• The groundwater contaminant plume located at the landfill waste boundary must meet
the following criteria:

Maximum Contaminant Levels (MCLs) from the Safe Drinking Water Act, 40
CFR 141 .61 and 40CFR143
Non-zero Maximum Contaminant Level Goals (MCLGs) from the Safe Drinking
Water Act, 40 CFR 141. 50

The DMZ defined for the Onalaska site extends 250 feet horizontally from the waste
boundary. Wisconsin standards (PALs) must be met at any point beyond the property boundary
or the DMZ. The DMZ, as defined in NR 140, is a 3-dimensional boundary surrounding a
regulated facility and extends from the ground surface through all saturated geological strata.
Specific cleanup standards (i.e., chemical-specific concentrations) were established in the ROD
for 11 indicator chemicals (e.g. Chemicals of Concern).

The USEPA amended the ROD on October 10, 2000, by an Explanation of Significant
Differences (ESD) to revise the cleanup standards for these chemicals to the latest NR 140 PALs
and Enforcement Standards (ESs). Thus, the ES is the cleanup goal for the DMZ and the PAL is
the cleanup goal for areas outside the DMZ. The list of contaminants (e.g. contaminants of
concern (COC)) included in the MNA Plan consists of the original 11 indicator chemicals, other
contaminants detected at concentrations above PALs during the Remedial Investigation, and
contaminants identified above Wisconsin PALs since the groundwater monitoring program was
implemented in 1995. This list and the applicable cleanup standards are presented in Table 1. If
it becomes apparent that it is technically impracticable to achieve the groundwater cleanup
standards, including potential Alternate Concentration Limits (ACLs), then USEPA in
consultation with the WDNR may consider the use of alternate methods to control the
groundwater contaminant plume or source to achieve the standards. If those alternate methods
cannot attain groundwater cleanup standards, including potential ACLs, then a Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) waiver may be
considered.

4
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Current Conditions (2002 to 2007)

Figure 5 illustrates the VOC contaminants predominantly detected above regulatory
limits in the past five years. The BTEX compounds are excluded from Figure 5. These
compounds - benzene, ethylbenzene, toluene, and xylenes are also detected in groundwater at
the site. Xylenes are present at concentrations in the hundreds ofug/l, but because the PAL
standard for xylenes is 1,000 ug/l, these concentrations do not exceed standards. There have also
been limited detections of benzene above the PAL standard (0.5 ug/L) outside the DMZ in 2002
and 2005. These included detections in the upgradient wells MW-IS and MW-IM. Because of
the sporadic nature of these occurrences, however, they are not highlighted in this report. The
key contaminants under current conditions are:

• 1,2,4-trimethylbenzene (124-TMB)
• 1,3,5-trimethylbenzene (135-TMB)
• naphthalene

In 2002, I, l-dichloroethylene, tetrachloroethene, trichloroethene, and vinyl chloride were
also detected above PAL levels in wells MW-2S, MW-2M, MW-5S, and MW-14S. These
compounds have not been detected above regulatory limits in subsequent years, however. 1,2
Dichloromethane (methylene chloride) has also been detected in a number of wells. These
occurrences are likely an artifact of laboratory contamination, and this compound is not
considered a contaminant of concern at the site.

Total VOCs (excluding BTEX) observed over the 2002 to 2007 time period are
represented in Figures 6 and 7. These data represent the sum of all VOCs detected in any
monitoring wells, as averaged over the entire year.

A number of metals are also detected in groundwater at the site above regulatory levels.
These include arsenic, barium, cadmium, iron, manganese, and lead. These are also
contaminants of concern at the Onalaska site (Table I). Because of the close relationship
between redox conditions and metals concentration in groundwater, and the fact that these metals
are naturally occurring, these will be addressed separately in later sections of this report.

Statistical Trends

SSP&A collaborated with USEPA Region V to complete statistical analyses of
groundwater concentration data for the principal COCs at all monitoring locations throughout the
site. This report only presents the results of the analyses completed for TMBs and naphthalene.
USEPA staff used an in-house statistical analysis program, the PAM statistical software package,
developed by Subterranean Research Inc., to complete the following three analyses for each
sampled location:

• Standard Test: compares the 95% upper confidence limit (UCL) calculated using the 4
most recent data points, or using data collected after a specified date, to COC-specific

5
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standards. The Standard Test reports the result (Compliance, Exceedance), the 95% UCL,
and the COC specific standard in consistent units.

• Trend Test: identifies upward or downward trends through time. The trend method used
is the Sen's Test, a non-parametric trend analysis similar to the Mann-Kendall test. The
trend statistics reported are the slope result (Upward, Downward, No Trend) and the
slope estimate (in concentration units per year). Upward and Downward tests are each
calculated at the 95% confidence level. Because the trend is calculated on the natural
logarithm of the concentration, the slope estimate is reported in terms of the log of the
concentration units per year.

• Baseline Test: compares the most recent datum to the upper prediction limit (UPL)
calculated from a baseline subset of the data, the first 8 available samples collected at
each point. The Baseline Test reports the result (Better, Worse, No Change); and the
95% prediction limit UPL.

Results of the PAM analyses are provided in the Appendix. The calculated UCLs are
used in this report to prepare maps illustrating the approximate extent of the contaminants of
concern.

Contaminant Concentration Trends - VOCs

Figure 8 through 11 show the concentration trends calculated with the PAM analysis for
the three primary contaminants of concern. For both the trimethylbenzenes, as well as
naphthalene, increasing concentration trends are observed in at least one of the following wells:
MW-4S, MW-5S, MW-8M, MW-14S, and MW-17S (Table 2). Of these wells, only a single one
is screened in the medium depth wells, MW-8M. Concentrations of I ,2,4-trimethylbenzene have
been increasing in this well since 2003. A single well, AW-25 exhibits decreasing 1,2,4-TMB
concentrations. Four shallow wells (AW-13, AW-20, MW-16S, and AW-28) indicate decreasing
concentrations of 1,3,5-TMB over the same period. The AW wells are typically screened across
only the upper foot (or less) of the saturated zone. Consequently, their results may not be
representative of deeper portions ofthe saturated zone.

Three of the shallow wells with increasing 1,2,4-TMB concentrations- MW-4S, MW-5S,
and MW-14S- also show increasing naphthalene concentrations. No increasing concentrations of
naphthalene were observed in the wells screened at medium depths.

Contaminant Concentration Trends - Metals

Figure 12 and 13 show the concentration trends calculated with the PAM analysis for
arsenic and barium. These metals are highlighted because they are COCs, occur in excess of the
Wisconsin PAL standards, and are not commonly-used indicators of redox conditions (e.g. Mn
and Fe). Other metals, including cobalt exhibit more limited exceedances and/or upward
concentration trends. These are highlighted in the summary of statistical analyses in the
Appendix.

6
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Section 3
Target Zones

Values for Vpper Confidence Limits (VCLs) were calculated from the time series data
(concentration data) as part of the PAM analysis. These were calculated for naphthalene
concentrations and for total TMBs.

Figures 14 through 16 depict the extent of target zones for these contaminants. The target
zones are defined as that area in the aquifer that is likely to exceed cleanup criteria. They are
constmcted using the VCL values calculated for each COC at each well, and by applying a
contouring (kriging) technique to interpolate between those values. The boundaries of the target
zones are defined by a lower cutoff value, typically equal to the cleanup criteria for the relevant
compound(s). In this report, the target zones are represented with lower cutoff values equal to
the PAL regulatory levels. To calculate the total TMBs, non-detect values were treated as equal
to one-half the detection limit. This introduces some uncertainty into the VCL calculations. For
total TMBs, however, the PAL regulatory level is 96 ug/l, whereas detection limits were
generally below 1 ug/l. Thus, the actual uncertainty introduced is minimal with respect to the
regulatory levels.

For both the shallow and medium-depth wells, portions of the VCL target zones extend
beyond the DMZ at 250 feet from the edge of the landfill cap. On the northwest and southern
edges of the DMZ, these excursions outside of the DMZ are associated with wells with
increasing TMB and naphthalene trends - e.g. Wells MW-14S and MW-8M.

The target zones for arsenic and barium are depicted in Figures 17 and 18. All of the
DCL values for As exceed the PAL standard of I ug/l. In addition, increasing arsenic trends are
calculated for MW-8M and at PZ-02. Reported detection limits for arsenic, however, are
generally greater than the PAL standard of 1 ug/l. The reported detection limits range from 1.1
ug/l to 10 ug/l, but are generally 5 ug/l or less. Because the ND surrogate used in the statistical
calculations is 0.5 x the median of reported detection limits, these VCLs and resultant target
zones are strongly impacted by these detection limits. At PZ-02, for example, the upward trend
calculated by PAM is influenced by varying detection limits and may not be meaningful
(Appendix). Consequently, the actual extent of the As target zone depicted here will be
impacted by these relatively elevated detection limits, and should be considered with caution
below values of 5 ug/l.

The extent of the target zones for Ba above the PAL standard outside of the DMZ is
greater for the medium-depth than shallow-depth wells. In addition, increasing barium trends are
observed in MW-8M outside of the DMZ.

The PAM analysis of dissolved lead indicates no upward trends in shallow and medium
depth wells, but many wells are determined to be in exceedance of the the PAL standards outside
of the DMZ. These lead exceedances, however, are calculated largely on the basis of detection
limits close to or in excess of the PAL standard of 0.5 ug/l. Consequently, it is not clear if lead
concentrations do exceed the standard or if it is merely an artifact of an elevated detection limit
with respect to the standard.

7
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Section 4
Natural Attenuation as a Remedy

The primary goal of this evaluation is to determine whether monitored natural attenuation
(MNA) is a suitable final remedy for the Onalaska Landfill site. Groundwater parameters
descriptive of redox conditions in the groundwater have been collected at the site. From 2002 to
2007, in particular, the following data were collected for evaluation ofMNA:

• Oxidation-Reduction Potential (ORP; field parameter)
• Dissolved Oxygen (field parameter)
• Dissolved Iron
• Dissolve Manganese
• Total Sulfate
• Total Nitrate
• Methane
• Chloride

Figure 19 illustrates trends in ORP from 2002 to 2007. For many wells in both the
shallow and medium depth zones, there is an apparent trend from more oxidizing conditions in
2002-2003 followed by a swing to more reducing conditions in 2005. In some wells, this trend
appears to have reversed starting in 2006. Dissolved oxygen data collected simultaneously with
the ORP data are more variable, and not well correlated with the ORP results.

The air-injection system at the Onalaska Landfill was shut down in 1997. It is therefore
conceivable that the observed redox trends could be related to this change in the subsurface
environment. Examination of the ORP trends for the air-injection (AW) wells suggests that
generally oxidizing conditions persisted in these wells through 2004 or 2005, but that the swing
to more reducing ORP values (Figure 19) occurred nearly simultaneously across the site,
including in the AW bioremediation wells. It is difficult to conceptualize a physical mechanism
whereby all monitoring wells at the site would respond simultaneously to the AW well
shutdown, regardless of proximity of the AW wells, their shallow screens, or groundwater flow
direction and rates. Similarly, the groundwater extraction system was shut down in 2001. While
this may have impacted redox conditions in the subsurface, it is unlikely that the rapid change in
redox conditions, several years later, across the entire site is a response to the extraction well
shutdown.

It is noted in the mmual MNA reports produced by ENSR Corporation (2003 to 2007)
that field parameters were measured during

"the purging process using a water quality meter equipped with a flow-through cell
(when possible). Ifusing a flow cell was not possible, then field parameters were
measured from purge water collected in a container."

Considering the apparent variations in field methods for collecting these parameters, and
the difficulty of achieving good ORP and DO measurements without interference or calibration

8
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drift, it is most likely that the observed trends in ORP and dissolved oxygen values are
influenced more by the collection methodology than actual redox condtions in the aquifer.

Other redox parameters collected for Onalaska site include major ions and methane in
groundwater. Across the site as a whole, these redox parameters have varied both geographically
and temporally (Figures 20 - 27). To interpret these data, it is essential that redox conditions
downgradient of the landfill be considered with respect to upgradient or background conditions.
There are few data collection locations situated upgradient of the landfill and of known screen
depth. These locations are MW-IS, its replacement MW-ISR (both which are screened in the
shallow interval) and MW-IM, screened in the medium-depth interval. Other upgradient private
wells are either screened in the deep aquifer or at an unknown interval.

To facilitate an interpretation, all MNA parameter analytical results for the background
wells were plotted against downgradient wells in cumulative frequency distribution curves
(Figure 28). In each of these curves, all of the data were ranked in ascending order and then
assigned a percentile ranking from 0 to 1.0. When viewed in this format, a number of key
observations are clear:

• Fora given percentile value, concentrations of nitrate are generally higher in the
upgradient than in the downgradient wells

• Similarly, concentrations of sulfate are higher in the background welles) than in
the downgradient wells

• For a given percentile value, concentrations of Fe and Mn are generally higher in
the downgradient than the upgradient wells

To put the redox conditions at the Onalaska site into broader perspective, site data was
compared to major ion concentrations elsewhere in the sand and gravel aquifer of the Black
River watershed. The background data used for comparison were obtained from the USGS
NWIS database. Locations were selected that were located within the Black River watershed
(hydrological unit Hue 07040007) and the sand and gravel aquifer. The selected 12 background
wells ranged from 12-108 feet in depth. All the background wells were located upstream of the
Onalaska site, with the closest site being 32 miles from the Onalaska landfill perimeter, and the
farthest background site 90 miles away. The samples at the background sites were collected
between 1946 and 1986.

As shown on Figure 29, the nitrate concentrations are generally higher in the background
wells than in the site wells, with the 75th percentile value equal to 2.7 mg/l, as compared to 0.52
and 0.02 mg/l on-site (excluding MW-1 Sand MW-1 SR). Background nitrate concentrations in
the aquifer have a median value of about 0.7 mg/l, whereas wells in the shallow and medium
depth site wells have median values between O.Oland 0.1 mg/l. Similarly, the 75th percentile
sulfate value for background wells is 21 mg/l, as compared to 5.7 to 2.4 mg/l on-site. The
median background sulfate concentrations are 10 mg/l, as compared to 2.9 mg/l and 0.67 mg/l
on-site. Dissolved iron and manganese in the background aquifer are both higher on-site than in
the background, although dissolved iron concentrations in the shallow wells are higher than in

9
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the medium-depth wells. In addition, the range of chloride concentrations in the downgradient
wells exceeds the background well by more than an order of magnitude

Collectively, these data are consistent with a scenario in which all of the monitoring wells
at the Onalaska site, with the exception of MW-I S, MW-I SR, and MW-I M are influenced by
the reducing redox conditions typically observed downgradient of landfills. Wastes and disposal
methods at the site are typical of municipal landfills, where conditions are generally more
reducing than surrounding areas (Kjeldsen et al 2002). The Onalaska landfill was used for
municipal, commercial, and industrial waste disposal from 1969 to 1980. Wastes deposited at
the Site include municipal refuse, animal carcasses, septic sludge, construction debris, tires,
industrial solvents, and other chemicals (Table 3). Municipal, commercial, and industrial wastes
were usually not segregated, and are mixed throughout the landfill (CH2MHill 1989). Chloride
is often a significant component of municipal landfill leachate; the data described here suggest
that the highest chloride concentrations do also occur downgradient of the landfill.

Correlation of MNA Parameters with Observed Contaminant Trends

Trimethylbenzenes and naphthalene will degrade through biologically-mediated reactions
under aerobic redox conditions in groundwater. Both are more recalcitrant under reducing
conditions, although their degradation under nitrate-reducing and sulfate-reducing conditions has
been demonstrated (Thierrin et al. 1993; Haner et al., 1997; Zheng et aI., 2001). In fact, stability
of the TMBs under reducing conditions is sufficient that they have been used as conservative
tracers for other more degradable petroleum components (Weidemeier et aI., 1996).

The MNA data outlined above suggest a correlation between reducing redox conditions,
and increasing trends in TMBs and naphthalene. Prior to 2002, the groundwater environment
downgradient of the landfill was potentially altered substantially by the pumping of extraction
wells, and the presence of air injection wells. Absent these disturbances, the predominant
groundwater conditions downgradient of the landfill are under conditions at least as reducing as
sulfate-reducing. (Some methane has also been detected, suggesting methanogenic conditions
locally.) Consequently, it is consistent with these conditions for TMBs and naphthalene to
persist in groundwater downgradient of the landfill.

The trends in 1,2,4-TMB and naphthalene are consistent across several wells. It is
therefore likely that these contaminant concentration trends reflect redox conditions, and that
increases in TMBs and naphthalene since 2002 are a product of groundwater conditions under
non-pumping, non-air-injecting conditions. This relationship is not absolute - note, for example
the decreasing trends in 1,3,5-TMB during the same time period. There is some research to
suggest that 1,3,5-TMB may degrade under sulfate-reducing conditions (Thierrin et al. 1993),
which could be an explanation for the varying response to 1,2,4-TMB and 1,3,5-TMB in
different wells. Of course, subsurface heterogeneity, and the presence of redox
microenvironments cannot be discounted.

It is possible that further downgradient of the DMZ, redox conditions dominated by the
natural, more oxidizing background geochemistry are present, thereby enabling degradation of

10
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the TMBs and naphthalene (i.e., a mixed Type I to Type III system, Weidemeir et aI., 1999).
But there are no monitoring data available with which to test this theory.

As noted above, arsenic and barium are observed at concentrations that have remained
above relevant standards (Table 4). Both of these are naturally-occurring elements whose
concentrations in groundwater are highly dependent upon redox conditions. Arsenic in
groundwater can be present in various forms such as H3As03, H2As03, HAs03, H3As04,
H2As04 and HAs04. The dominant As oxidation states in water are arsenate As5

+ and arsenite
As3

+ (Hem, 1985). Studies have shown that concentrations of dissolved arsenic increases with
decreasing pH and Eh (Saxena et aI, 2004). At the same time, removal mechanisms include
adsorption of As by hydrous iron oxides or coprecipitation with sulfides, depending upon redox
conditions and availability of other ions. The speciation of As at the Onalaska site is not known,
but its solubility is strongly influenced by redox conditions, and under existing conditions, As
concentrations exceed the PAL standards.

Concentrations of barium in water are controlled mainly by sulfate concentrations.
Formation of barium sulfate or barite is highly favorable thermodynamically and barite is highly
insoluble (Hem, 1985). Reducing conditions at the Onalaska site and limited sulfate
concentrations may hinder the formation barium sulfate, thereby enhancing the concentrations of
dissolved barium. Barium concentrations in water are also limited by adsorption to metal oxides
or hydroxides (Hem, 1985). Under the redox conditions observed at this site, such adsorption
would be limited.
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Section 5
Discussion, Conclusions and Recommendations

Groundwater conditions at the Onalaska Municipal Landfill site are characterized by a
relatively homogenous aquifer. Wells are screened at multiple depths, but do not indicate
significant upward or downward gradients. This is consistent with the persistence of
groundwater contamination primarily with the shallow zone, with limited apparent migration to
the deeper zones.

Evaluation ofMNA parameter data collected since 2002 suggests that redox conditions in
groundwater downgradient of the landfill are more highly reducing than under background
conditions in the aquifer. Under these conditions, TMBs and naphthalene, compounds that are
persistent under anaerobic conditions, are seen to be increasing in concentration both inside and
outside of the DMZ. It is possible that further downgradient, redox conditions dominated by the
natural, more oxidizing background geochemistry are present, thereby enabling degradation of
the TMBs and naphthalene. There are, however, no monitoring data available with which to test
this theory.

While MNA parameters have been collected over an appropriate period of time, and at
suitable intervals, the collection and analysis of these data could be improved to enhance
monitoring of MNA and compliance with ROD requirements. While the MNA evaluation
reports (e.g. ENSR, 2007) address degradation of chlorinated solvents, they do not explicitly
include the possibility of compounds that are persistent under the reducing conditions that
facilitate dechlorination. Nor do they include a full evaluation of COC metals such as arsenic
and barium whose concentrations are strongly impacted by redox condition. Previous MNA
analyses have failed to take into account variations in background versus downgradient
conditions. Ultimately, all of these shortcomings reflect the lack of a relevant site conceptual
model that is appropriate for this landfill (e.g. USEPA, 2008). A complete site conceptual model
for the MNA remedy must consider

• Groundwater flow directions and monitoring of locations upgradient,
downgradient, and side-gradient (USEPA, 2008)

• The amenability of each COC to degrade under varying redox conditions

• An understanding of the geographic and hydrostratigraphic limits of each redox
zone, so that these may be compared to the extent of COC contamination

• The impact of site activities (e.g. pumping, landfill capping, air injection) on
subsurface redox conditions.

Conclusions

At the current time, the target zones for contaminant containment, based upon UCL
concentrations, extend beyond the Design Management Zone. In addition, at locations outside

12
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the DMZ, concentrations of TMBs and naphthalene are increasing. The naturally-occurring
metals iron, manganese, arsenic, and barium are currently present at concentrations that exceed
PAL standards outside the DMZ, and at the most distal monitoring well locations. While MNA
may be an appropriate final remedy for the Onalaska Municipal Landfill, the redox parameters
collected to date are, with the exception of a single upgradient well in each of the shallow and
medium-depth zones, influenced by the highly reducing conditions associated with the landfill.
Consequently, the data are insufficient to determine ifTMBs and naphthalene will degrade to
acceptable levels in groundwater beyond the existing groundwater monitoring system.

Recommendations

The following recommendations address shortcomings that may be considered to
improve the MNA program.

• The site conceptual model should be updated to incorporate the degradation potential
of all COCs (including metals other than Fe and Mn), and the redox conditions under
which they may be degraded or immobilized, groundwater flow directions, and the
extent of different redox zones

• Because of the apparent persistence of compounds downgradient of the DMZ, it is
recommended that additional monitoring ofMNA parameters be conducted in the
shallow and medium zones beyond the current extent of monitoring wells. This
monitoring will help determine if redox conditions downgradient of the landfill are
suitable for further immobilization of dissolved contaminants. In addition, "side
gradient" monitoring wells should be considered (EPA, 2008) to help define the
lateral extents of the downgradient redox zones

• Continue monitoring groundwater levels, contaminants of concern and MNA
parameters on the current schedule, but include water level measurements during all
sampling events;

• To improve understanding of groundwater flow directions and mapping, water level
measurements should include stage measurements on the Black river, north and west
of the landfill; these measurements should be tied into the same vertical and
horizontal datums as the existing monitoring well network, and should be collected at
the same time as water levels from the monitoring wells.

• Additional MNA parameters should be incorporated into the analytical set to facilitate
evaluation of redox zonation. In order to better delineate redox zones the following
parameters should be included:

o Nitrite, and

o Sulfide

• Annual MNA reports should include interpretations of the shallow and medium depth
zones independently. These interpretations should include

13
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o Maps of complementary oxidized/reduced pairs such as nitrate/nitrite and
sulfate/sulfite to establish relative zone of redox conditions

o Comparison of these data to background levels in the aquifer

o Evaluation of parameters such as chloride should consider known background
concentrations in the aquifer and the likelihood that chloride is also a common
contaminant from landfills unrelated to dechlorination reactions.

• Each year, MNA conditions and contaminant concentration trends should be re
evaluated to determine whether site conditions are sufficiently stable to rely upon
MNA as a final remedy for the site.

Notwithstanding these recommendations for improving the MNA program, the Onalaska
site is not currently in compliance outside of the DMZ for naphthalene (at MW-14S) several
metals (Table 4). If current trends continue, it may soon be out of compliance for the sum of
trimethylbenzenes at MW-8M. The analysis completed here suggests that many or all of these
contaminant concentrations are reflecting the predominantly reducing redox conditions present at
both the shallow and medium depth intervals in the aquifer. Consequently, remedial options to
address these issues may include:

• Resumption of the air-injection system downgradient of the landfill. The
injection of air may serve to induce oxidizing conditions suitable for degradation
of BTEX, TMBs, and naphthalene, and help maintain low levels of chlorinated
solvents through direct physical transfer of VOCs to the vapor phase. The most
positive impact of this approach will be on the shallowest portion of the aquifer
(where the AW wells are screened) and possible in overlying source area
materials. It is not clear whether resumption of air injection will have a positive
impact on contaminant concentrations in the entire shallow depth zone or
medium-depth zone, but this should be evaluated prior to resumption of the
remedy.

• Alternately, resumption of active pumping in extraction wells EW-I though EW-5
may be a reasonable approach, as this will serve to contain contaminant within the
DMZ (assuming the design- and actual pumping rates are appropriate). It may
also serve to bring addition oxygenated shallow water into the medium-depth
portions of the aquifer thereby enhancing containment of metals including arsenic
and barium.

In addition, reported detection limits for some COCs, particularly the metals arsenic and
lead, are frequently higher than the relevant groundwater standards. This makes evaluation of
compliance difficult, at best. Work plans for future monitoring must consider the detection
limits for these compound with regard to the relevant standards to ensure that useable data are
obtained.
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TABLES



~ 5.5. PAPADOPULOS Be ASSOCIATES, INC.

Table 1 Contaminants of Concern and Cleanup Standards

Wisconsin NR140 PAL Wisconsin NR140 ES Federal MCl
Contaminants [ug/l]1 [ug/l] [ug/l]

Organic Contaminants
BTEX

Benzene 0.5 5 5
Ethylbenzene 140 700 700

Toluene 200 1,000 1,000
Total Xylenes 1000 10,000 10,000

Chlorinated VOC2

1,1-Dichioroethane 85 850 N.A.3

1,1-Dichloroethene 0.7 7 7
1,1 ,1-Trichloroethane 40 200 200

Cis-1,2-Dichloroethene 7 70 70
Trans-1,2-Dichloroethene 20 100 100

Trichloroethene 0.5 5 5
Tetrachloroethene 0.5 5 5
Methylene Chloride 0.5 5 NA

Vinyl Chloride (Chloroethene) 0.02 0.2 2
OtherVOC

Sum of 1,2,4-and1 ,3,5-
96 480 N.A.Trimethylbenzene

Naphthalene 8 40 NA
Metal Contaminants

Arsenic 1 10 10
Barium 400 2,000 2,000

Iron 150 300 N.A.
Lead 1.5 15 15

Manganese 25 50 NA
Cadmium 0.5 5 5

Cobalt 8 40 NA
Mercury 0.2 2 2

Vanadium 6 30 NA

Source: Table 1-1, ENSR Corporation (2007). Annual Monitored Natural Attenuation Report for the Onalaska Municipal Landfill Site,
Onalaska, Wisconsin, Wisconsin Department of Natural Resources.

Notes:

1. uglL= micrograms per liter, equivalent to parts to billion

2. VOC = Volatile Organic Compounds

3. N A.= Not applicable



~ 5.5. PAPADOPULOS Be ASSOCIATES, INC.

Table 2 Wells with Increasing and Decreasing Concentration Trends ofVOCs

1,2,4 - 1,3,5 - Total

Well Trimethylbenzene Trimethylbenzene Trimethylbenzenes Naphthalene

AW-20 decreasinQ

AW-25 decreasing

AW-28 decreasinQ decreasinQ

MW-4S increasing increasinQ increasing increasing

MW-5S increasing increasing increasing

MW-8M increasing increasinQ

MW-14S increasing increasing increasing

MW-16S decreasing

MW-17S increasing decreasing



~ 5.5. PAPADOPULOS Be ASSOCIATES, INC.

Table 3 Partial List of Wastes Deposited at Onalaska Landfill

Waste Sources
Hiqh Flash Naphtha (metal cleaning waste) Outers/Metallics

Mineral Spirits Outers/Metallics
Gun Oil Outers

Gun Cleaninq Solvents Outers
Paint Residues Outers/Metallics

Asphaltum Outers/Metallics
Water Soluble Solvents (Okite Materials) Outers/Metallics

Lubricatinq Oils Outers/Metallics
Synthetic Lubricant (PTL-1009) (amine soap) Continental Can

Cannery wash (99 percent water) Continental Can
Septic Tank Sludges Septic Tank Sludge Haulers

Animal Carcasses, Hides, Intestines Blv Renderinq Works
Animal Manure Bly Renderinq Works
Transformers Trempealeau Electric

Entire RenderinQ Works BuildinQ (4 stories) Bly RenderinQ Works
Insecticides (DOT, etc.) Unknown

Beer Cooling Units Heileman's Brewinq
Beer Cans (partially full and empty) Heileman's Brewinq

Cardboard, Wood, Paper Waste S1. Francis Hospital Outers/Metallics
Plastic Waste St. Francis Hospital
Empty Drums Outers/Metallics

Full Drums (Naphtha and Paint Wastes) Outers/Metallics
Tank Truck (paint wastes) (500 qal) Outers/Metallics

Municipal Rubbish
Town or City of: Onalaska, Medary, Campbell,

French Island, West Salem
Tires Tire Haulers

Source: Table 1-2, CH2M HIli, (1989). Remedlallnvesllgallon (RI) Report. Vol 1. (SDMS# 233292)



Table 4

~ 5.5. PAPADOPULOS & ASSOCIATES, INC.

Exceedances of Standards, 2007 Average Concentrations

Wells Outside DMZ Wells Inside DMZ

(Regulatory Standard is PAL) (Regulatory Standard is MCLlES)

2007
PAL Std

2007
MCLlES Std

Analyte Location Depth Average* Analyte Location Depth Average*

fun/II
(ug/I) lualll

(ug/I)

Arsenic, Dissolved PRETASKY D 6,60 1 Arsenic, Dissolved EW-2 M 24.20 10

Arsenic, Dissolved MW-8M M 5.80 1 Arsenic, Dissolved EW-3 M 21.40 10

Arsenic, Dissolved MILLER-JOEL 5,18 1 Arsenic, Dissolved EW-4 M 27.20 10

Barium, Dissolved MW-8M M 874.00 400 Arsenic, Dissolved EW-5 M 16.80 10

Barium, Dissolved MW-15M M 756.50 400 Arsenic, Dissolved MW-16M M 22.43 10

Barium, Dissolved MW-6M M 744.00 400 Arsenic, Dissolved MW-16S S 11.57 10

Barium, Dissolved MILLER-JOEL 416.00 400 Arsenic, Dissolved MW-2M M 22.60 10

Iron, Dissolved PZ2 S 13,500.00 150 Arsenic, Dissolved MW-2S S 12.80 10
iron, Dissolved MILLER-JOEL 9,550.00 150 Arsenic, Dissolved MW-17S S 11.65 10
Iron, Dissolved MW-14S S 5,950.00 150 Dichloromelhane MW-16S S 25.41 5
Iron, Dissolved PZ-3 M 280,00 150 Dichloromethane MW-17S S 46.94 5
Iron, Dissolved MW-8M M 270.00 150 Iron, Dissolved ACKERMAN NEW D 2,640.00 300
Iron, Dissolved MW-1SR S 250.00 150 Iron, Dissolved AW-1 S 1,700.00 300
Iron, Dissolved MW-15M M 184.50 150 Iron, Dissolved AW-20 S 15,100.00 300
Iron, Dissolved PRETASKY D 170.00 150 Iron, Dissolved AW-28 S 2,000.00 300

Manaanese, Dissolved MILLER-JOEL 6,655.00 25 Iron, Dissolved EW-2 M 4,000.00 300
Manaanese, Dissolved PZ-3 M 4,200.00 25 Iron, Dissolved EW-3 M 5,900.00 300
Manaanese. Dissolved MW-15M M 4,075.00 25 Iron, Dissolved EW-4 M 7,500.00 300
Manaanese, Dissolved MW-8M M 3,970.00 25 Iron, Dissolved EW-5 M 970.00 300
Manaanese, Dissolved MW-6S S 2,720.00 25 Iron, Dissolved MW-16M M 25,200.00 300
Manaanese. Dissolved MW-1SR S 2,050.00 25 Iron, Dissolved MW-16S S 35,066.67 300
Manaanese, Dissolved MW-6M M 1,900.00 25 Iron, Dissolved MW-17M M 3,966.67 300
Manaanese, Dissolved MW-14S S 1,625.00 25 Iron, Dissolved MW-17S S 23,233.33 300
Manaanese, Dissolved MW-10M M 1,520.00 25 Iron, Dissolved MW-2M M 18,700.00 300
Manaanese, Dissolved PZ-2 S 1,510.00 25 Iron, Dissolved MW-2S S 37,900.00 300
Manaanese, Dissolved PRETASKY D 1,490.00 25 Iron, Dissolved MW-4S S 14,100,00 300
Manqanese, Dissalved JOHNSON ADRIEN 157.40 25 Iron, Dissolved MW-5S S 26,850.00 300
Manaanese, Dissolved MW8S S 135.00 25 Iron, Dissolved PZ 5 S 380.00 300

Naphthalene MW-14S S 11,75 8 Manaanese, Dissolved ACKERMAN (NEW) D 140.00 50
Manganese, Dissolved AW-1 S 1,320.00 50
Manoanese, Dissolved AW-13 S 6,85000 50
Mannanese, Dissolved AW-20 S 4,080.00 50
Manganese, Dissolved AW-25 S 656.50 50
Manganese, Dissolved AW-28 S 977.00 50
Manaanese, Dissolved EW-2 M 1,270.00 50
Mana-anese, Dissolved EW-3 M 2,670.00 50
Manaanese, Dissolved EW-4 M 3,310.00 50
Manaanese, Dissolved EW-5 M 1,030.00 50
Manaanese, Dissolved MW-16M M 1,495.00 50
Manaanese, Dissolved MW-16S S 9,796.67 50
Mannanese, Dissolved MW-17M M 2,603.33 50
Manaanese, Dissolved MW-17S S 3,093.33 50
Manaanese, Dissolved MW-2M M 1,170.00 50
Manaanese, Dissolved MW-2S S 1,490.00 50
Manoanese, Dissolved MW-4S S 1,560.00 50
Manaanese, Dissolved MW-5S S 2,820,00 50
Mannanese, Dissolved PZ-1 S 371.00 50
Manaanese, Dissolved PZ-5 S 4,460.00 50

TrimelhVIbenzenes - Combined MW-17S S 907.00 480
TrimethVIbenzenes - Combined MW-4S S 1,125.00 480
TrimelhVIbenzenes - Combined MW-5S S 1,290.00 480

VifWI Chloride MW-5S S 2.10 2

• Average calculated based upon detected value or half detection limit
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 Case Study of Monitored Natural Attenuation of Dissolved Chlorinated 
 Hydrocarbons at a  Former Railroad Maintenance Facility, Sanford, Florida  
 
Locomotive and wheel maintenance activities  resulted in the release of chlorinated solvents to  soil 
and groundwater.  An interim remedial action was performed, including the removal of 6,700 
gallons of liquid and sludge from the maintenance pits, and the excavation of 6,000 tons of impacted 
soil.  Twenty-five monitoring wells were sampled in the shallow water-bearing unit and analyzed for 
volatile organic compounds (VOCs).  The primary chlorinated hydrocarbons detected were 
perchloroethene (PCE), trichloroethene (TCE), cis-1,2- dichloroethene (cis-1,2-DCE) and vinyl 
chloride (VC).  Total chlorinated VOC concentrations ranged from <1 microgram per liter (Fg/L) to 
64 Fg/L, and the maximum concentration of vinyl chloride (64 Fg/L) indicated natural attenuation 
was occurring.  A total of six wells in the upgradient, downgradient, lateral and source-area locations 
were also analyzed for natural attenuation parameters (general chemistry and hydrocarbon gases).  
The results indicate that PCE, TCE, cis-1,2-DCE and VC are naturally attenuating, and VC is 
degrading to ethane and ethene under reducing conditions.  Anaerobic conditions for reductive 
dechlorination are evident in the affected area through denitrification, methanogenesis,  
sulfanogenesis, and ferric iron reduction.  Natural attenuation is further being enhanced  by 
relatively high alkalinity and a suitable pH range.  Subsequent monitoring has been reduced to the 
six wells and monitoring results confirm that natural attenuation is continuing. 
 
Historical locomotive and wheel maintenance activities using limited amounts of chlorinated 
solvents resulted in the release of contaminants to soil and groundwater.  The source of 
contamination was determined to be in an area where  locomotives were repaired, and spent 
solvents, water and sludges  collected in concrete lined maintenance pits. The site is underlain by 
approximately 15 feet of fine-grained sand with small amounts of silt.  A five-foot clayey sand 
aquitard separates the upper surficial water bearing zone from an intermediate water bearing zone.  
The depth to groundwater is approximately five feet. The shallow groundwater flows to the south.  
 
In 1995, an interim remedial action was performed, including the removal of 6,700 gallons of liquid  
and 825 gallons of sludge from the maintenance pits, and the excavation of 6,000 tons of impacted 
soil. The concentrations of PCE in the soil ranged from <5.0  micrograms per kilogram (Fg/Kg) to 
1,000 Fg/kg, concentrations of TCE ranged from <5.0 Fg/Kg to 60 Fg/Kg, concentrations of cis-1,2-
DCE ranged from <5.0 Fg/Kg to 5,400 Fg/Kg, and VC was not detected in any soil sample. 
  
In 1994, 15 monitoring wells were sampled to determine the shallow groundwater quality.  The 
initial concentration of PCE ranged from <1.0 Fg/L to 160 Fg/L, TCE ranged from <1.0 Fg/L to 23 
Fg/L, cis-1,2-DCE ranged from <1.0 Fg/L to 19 Fg/L, and VC ranged from <1.0 Fg/L to 7.2 Fg/L.  
Further assessment and monitoring of VOCs continued to evaluate shallow groundwater quality 
continued over the next several years.  In general, the VOCs appeared to be naturally attenuating and 
compounds were only detected in a limited number of wells. 
 
In December 1999, VOCs were only detected in groundwater samples from six of the 25 shallow 
monitoring wells when sampling for monitored natural attenuation parameters began. Detectable 
concentrations of PCE ranged from 2.1 Fg/L to 47 Fg/L, TCE ranged from 1.2 Fg/L to 6.9 Fg/L, cis-
1,2-DCE ranged from 1.2 Fg/L to 8.3 Fg/L, and VC ranged from 1.7 Fg/L to 64 Fg/L.  



 
A total of six wells in the upgradient (MW-29), downgradient (MW-32), lateral (MW-28)  source-
area (MW-25 and MW-27R) and flow path (MW-33) locations were also analyzed for natural 
attenuation parameters including permanent gases (oxygen, carbon dioxide, hydrogen chloride, and 
nitrogen),  light hydrocarbon gases (methane, ethane and ethylene), and anion and cations 
(alkalinity, ferrous iron II, nitrate, nitrite, sulfate, sulfide, soluable organic carbon and iron). Field 
measurements of dissolved oxygen, redox potential, pH and temperature were also obtained. The 
wells were  subsequently sampled in May and December 2000. 
 
The results of the three sampling events indicate that PCE, TCE, cis-1,2-DCE and VC are naturally 
attenuating and VC is degrading to ethane and ethene under reducing conditions.  Anaerobic 
conditions for reductive dechlorination are evident  in the affected area through denitrification, 
methanogenesis, sulfanogenesis and ferric iron reduction.  Natural attenuation is further being 
enhanced by relatively high natural alkalinity and a suitable natural pH range.   
 
December 1999 Groundwater Quality Results 
The process of reductive dechlorination requires an appropriate source of carbon for microbial 
growth to occur.  Sufficient concentrations [>20 milligrams per liter (mg/L)] of anthropogenic 
carbon compounds have historically been detected in samples collected from MW-25R, MW-22R, 
MW-29, MW-32, and MW-33. 
 
Field measurements of dissolved oxygen (DO) indicate that the area of affected groundwater was 
oxygen deficient at concentrations that allow reductive chlorination or oxidation of VC.  The DO 
concentration in upgradient monitoring well MW-29 was measured at 1.4 mg/L.  DO concentrations 
in samples from monitoring wells within (MW-25R) and downgradient (MW-32) of the area of the 
highest total dissolved degradation product concentrations were less than 1.1 mg/L.  The DO 
concentration at lateral monitoring well MW-28 was 1.62 mg/L.  The depletion of  DO within the 
affected area indicated that aerobic degradation was occurring and that the anaerobic conditions 
needed for reductive dechlorination were present.  There were corresponding elevated carbon 
dioxide (CO2) concentrations within the area of affected groundwater.  The CO2 concentration at 
MW-25R (affected area) was 204.2 mg/L and the CO2 concentration at MW-28 (lateral well) was 
16.47 mg/L. 
 
Sulfate was detected in samples from all monitoring wells in concentrations less than 20 mg/L and 
decreased along the flow path.  Nitrate was detected in lateral well MW-28 at a concentration of 52 
mg/L, but was not detected in MW-25R, MW-27, MW-29, MW-32, or MW-33.  The depletion of 
sulfate and nitrate along the flow path, and in the area of highest total dissolved degradation 
products concentrations, is indicative of the microbially mediated processes of denitrification and 
sulfanogenisis occurring in the area of affected groundwater anaerobically degrading the chlorinated 
solvents.   
 
Dissolved iron was detected in all samples collected at the site ranging from 0.3034 mg/L ( MW-28) 
to 19.61 mg/L (MW-25R - affected well).  Dissolved iron was detected at a concentration of 19.61 
mg/L in the sample collected from MW-25R (the area of highest total dissolved degradation product 
concentrations).  Samples from MW-27 (11.68 mg/L), MW-29 (14.04 mg/L), and MW-33 (13.0 



mg/L) (potentially impacted wells) also had elevated iron concentrations in comparison to MW-28 
(0.3034 mg/L) and MW-32 (1.219 mg/L), the lateral and downgradient wells, respectively.  Elevated 
concentrations of ferrous iron II were detected in groundwater samples from MW-25R (8 mg/L), 
MW-27R (11 mg/L), MW-29 (13 mg/L), and MW-33 (13 mg/L).  The samples from the lateral and 
downgradient wells, MW-28 and MW-33, respectively, were <1.0 mg/L.  These data indicate that 
ferric iron is being reduced to ferrous iron as a result of the same anaerobic (electron rich) conditions 
that facilitate the reductive dechlorination of chlorinated solvents in the aquifer.   
 
The alkalinity at the site is relatively high (66 mg/L to 160 mg/L) which is sufficient to buffer the 
potential changes of pH caused by biologically mediated oxidation reactions.  The pH of the 
groundwater at the site ranges from 5.25 to 7.16.  This range of pH is conducive to chlorinated  
hydrocarbon degrading microbes.   
 
Methane was detected in MW-25R (the sample of the highest total dissolved degradation product 
concentrations) at a concentration of 4.173 mg/L and in the sample from upgradient well MW-29 
(4.823 mg/L).  In comparison, methane concentrations were 0.121 mg/L and 0.152 mg/L in 
groundwater samples from MW-28 and MW-32, the lateral and upgradient wells, respectively.  
Methane was also detected at MW-27R (1.801 mg/L) and MW-33 (1.995 mg/L), potentially 
impacted wells.  Methane is produced under strongly anaerobic conditions, the same conditions that 
allow the reductive dechlorination of degradation products to occur.   
 
Ethane and ethylene were detected in the sample collected from monitoring well MW-25R at 
concentrations of 6.719 Fg/L and 27.877 Fg/L.  These concentrations are elevated relative to the 
samples collected from MW-27R, MW-28, MW-29, MW-32 and MW-33 which did not exceed 0.5 
Fg/L.  This indicates that VC (detected at 64 Fg/L in MW-25R), a daughter product of PCE and 
TCE, is naturally degrading.   
 
Dissolved hydrogen concentrations ranged from 0.81 nanomolar (nM) to 3.38 nM.  Concentrations 
ranging from 1 to 4 indicate sulfate reduction and concentrations greater than 1 nM indicate 
reductive dechlorination.  If hydrogen concentrations are greater than 1 nM, rates of reductive 
dechlorination should have environmental significance and Type 1 and Type 2 behavior would be 
expected. 
 
Summary 
The changes in the properties of various halogenated compounds and the presence of anthropogenic 
carbon in groundwater strongly indicates that natural attenuation is occurring via a combined AType 
1 and Type 2 Behavior@ as described in the USEPA=s Use of Monitored Natural Attenuation at 
Superfund, RCRA Corrective Action and Underground Storage Tank Sites.  The recent groundwater 
sampling was designed to confirm whether there is a sufficient supply of electron donors, the role of 
competing electron acceptors and whether VC is oxidized or reduced.  Subsequent monitoring has 
confirmed that natural attenuation is continuing. 
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DISCLAIMER 
 

This document is a DRAFT document prepared by the Work Settling Defendants 
under a government Consent Decree.  This document has not undergone formal review 
by the U.S. Environmental Protection Agency or the New Hampshire Department of 
Environmental Services.  The opinions, findings, and conclusions expressed are those 
of the author and not those of the U.S. Environmental Protection Agency or the New 
Hampshire Department of Environmental Services. 
 
 
 
 
 
 
NOTE 
 

This report has been printed on recycled paper containing at least 30% post-
consumer content. 
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REMEDIAL ACTION REPORT 

CERTIFICATIONS 
 

 
We certify that the components of the Preferred Source Control Remedy (except 

the final landfill cover), the Management of Migration Remedy, and the Landfill Gas 
Venting Trench that entail construction have been constructed as described in this 
Remedial Action Report and are operational and functional.   

 
  Prepared by: _____________________________________ 
    Thomas Krug, P.Eng. 
    Project Director 
    GeoSyntec Consultants, Inc. 
 

 
  Prepared by: _____________________________________ 
    Michael Monteleone, P.E. 
    Engineer-in-Charge 
    GeoSyntec Consultants, Inc. 
 
 
 

     
  Prepared by: _________________________________ 
    David Bonnett, P.E. 
    Senior Engineer 
    GeoSyntec Consultants, Inc. 
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1. INTRODUCTION 

This Final Interim Remedial Action Report (RA Report) for the Preferred Remedial 
Action (PRA) at the Somersworth Sanitary Landfill Superfund Site (the “Site”) has 
been prepared by GeoSyntec Consultants, Inc. (GeoSyntec) on behalf of the City of 
Somersworth and General Electric Company, the Work Settling Defendants (WSDs) for 
the Site.  This draft RA Report describes the construction activities conducted to 
implement the Chemical Treatment Wall (CTW), permeable cover, and bedrock 
groundwater extractions components of the PRA.  This RA Report also describes the 
construction activities conducted in 2003 to install the landfill gas (LFG) venting trench 
on the east side of the Site.  This RA Report is submitted to the United States 
Environmental Protection Agency (EPA) and New Hampshire Department of 
Environmental Services (NHDES) to fulfill the requirements of the Consent Decree 
(CD) (EPA, 1995) for Remedial Design (RD) and Remedial Action (RA) to prepare and 
submit for review and comment a RA Report.  The RA Report requirements are listed in 
Section VI (A)(5) of Appendix B of the CD. 

 
 

1.1 Summary of Site Characteristics 

The Site is located on the north side of Blackwater Road approximately one mile 
southwest of the center of the City of Somersworth (the City) in Strafford County, New 
Hampshire as shown in Figure 1.  The Site layout is shown in Figure 2.  The dominant 
Site feature is a former sanitary landfill that extends over an area of approximately 26 
acres.  The extent of the property currently owned by the City at and around the landfill 
is shown on Figure 1. 

 
This section presents a summary of site history and conditions that was developed 

using information contained in the Record of Decision (ROD) for the Site (EPA, 1994) 
and in the Design Investigation Report for the Pilot Study that was submitted to the 
EPA and NHDES as part of the RD activities (Beak, 1998). 

 
The landfill accepted municipal and industrial wastes from the mid-1930’s to 1981.  

Initially the wastes were burned, but in 1958, the burning was stopped and the wastes 
were landfilled after excavating the natural soils.  Soils were used to cover the wastes 
daily and the landfill expanded westward.  The approximate extent of buried landfill 
wastes is shown on Figure 2.  Approximately 10 acres of the eastern portion of the Site 
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have been reclaimed by the City for use as recreational facilities, tennis and basketball 
courts, ball fields, and a playground.  Residential properties are present to the east, west 
and south of the Site and a wooded area and former quarry are located to the north.  A 
National Guard Armory and fire station are also located to the east of the Site.  A 
cemetery is located to the northeast of the Site.  

 
The landfill is located entirely within the Peters Marsh Brook surface water 

drainage basin.  The brook flows northwesterly through the wetlands at the Site into 
Tate’s Brook, which in turn flows into the Salmon Falls River which is located about 
one mile east of the Site (see Figure 1). 

 
The Site is relatively flat and low lying (see Figure 2) except that the quarrying 

activities immediately to the north of the landfill have resulted in the presence of a 15 to 
20-foot vertical escarpment which runs parallel to the northern edge of the waste.  The 
western edge of the waste slopes downward toward the wetland. 

 
The Site is underlain by an unconfined sand and gravel aquifer ranging from about 

15 to 75 feet thick.  Metamorphic bedrock occurs beneath the sand and gravel 
overburden deposits.  A peat layer is present at ground surface in and near the wetland.  
Groundwater flows through the overburden in a northwesterly direction.  The bedrock is 
fractured, with flow in the shallow bedrock appearing to be slightly north of west.  
Groundwater from both the bedrock and overburden discharges to Peters Marsh Brook 
and the wetland. 

 
Groundwater sampling conducted at the Site during the Remedial Investigation and 

Feasibility Study (RI/FS) between 1985 and 1992 indicated the presence of low 
concentrations (parts per billion to about a part per million) of the following VOCs: 
 

• trichloroethene (also know as trichloroethylene; TCE); 
• tetrachloroethene (also known as tetrachloroethylene or perchloroethylene; 

PCE); 
• 1,1-dichloroethene (1,1-DCE); 
• cis and trans isomers of 1,2-dichloroethene (cis-1,2-DCE and trans-1,2-DCE, 

respectively); 
• 1,2-dichloroethane (1,2-DCA); 
• vinyl chloride (VC); 
• benzene; and 
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• methylene chloride (also known as dichloromethane). 
 

Metals (specifically chromium and arsenic) were detected in the groundwater 
samples during the RI/FS but their concentrations were similar to background levels.  
Polychlorinated biphenyls (PCBs) and pesticides were not detected in the groundwater 
samples.  Soils sampled during the RI/FS had low concentrations of VOCs and semi-
volatile organic compounds.  VOCs were detected in sediment and surface water 
samples from the wetland in 1985 and 1986; no VOCs were detected during subsequent 
sampling of the surface water in 1992 (sediments were not re-sampled). 

 
The ROD (EPA, 1994; page 5, 2nd paragraph) reports that the groundwater VOC 

distribution downgradient of the buried waste appears to have reached a steady-state 
condition and that VOCs extended to approximately 1,700 feet downgradient of the 
waste at the time of the RI/FS.  Groundwater sampling conducted during RD indicates 
that by 1998, the extent and overall concentration of VOCs in groundwater was 
significantly less than this (about 1,200 feet downgradient of the waste) and that 
significant natural attenuation of the VOCs in groundwater was occurring (Beak, 1998).  
There are VOC impacts in the bedrock groundwater to the south of Blackwater Rd 
however, the bedrock groundwater from this area is flowing to the northwest and 
discharging to the wetland area downgradient of the landfill (EPA, 1994; page 4, 4th 
paragraph).  More recent sampling (GeoSyntec, 2003 and GeoSyntec, 2004) provides 
additional evidence that natural attenuation is ongoing.   

 
1.2 Summary of Remedial Action Implementation 

The Preferred Remedial Action (PRA) for the Site is described in detail in the 
100% Design (Beak and GeoSyntec, 1999) that was approved by EPA and NHDES in 
April 1999.  An update to the design was prepared in July 2000 (GeoSyntec, 2000).  In 
summary, the PRA is comprised of:   

 
1) a Preferred Source Control Remedy including a CTW and permeable landfill 

cover (PLC);  
2) a Management of Migration Remedy;  
3) Institutional Controls; and  
4) a Groundwater Monitoring Program.   
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The PRA described in the Consent Decree does not include a landfill gas (LFG) 
venting trench, but based on soil gas monitoring conducted in 2001 and 2002 the EPA 
and NHDES believed that actions, such as the LFG venting trench, were necessary to 
mitigate methane in landfill gas near the perimeter of the landfill.   

 
The various components of the PRA and the landfill gas (LFG) venting trench 

described in this report were installed between July 2000 and May 2004.  Table 1 
presents the major construction milestones for Remedial Action.  The Chemical 
Treatment Wall (CTW) was installed in 2000, the permeable cover and bedrock 
groundwater extractions components of the PRA were installed in 2001, and the landfill 
gas (LFG) venting trench on the east side of the Site was installed substantially in 2003 
and was completed in the spring of 2004. 

 
The Pre-Final Inspection Meeting was held at the Site on 15 June 2004.  The 

meeting was attended by: 
 

• Roger Duwart (EPA) 
• Andrew Hoffman, Richard Pease, and Carl Baxter (NHDES) 
• Norm Leclerc (City of Somersworth) 
• Tom Krug and David Bonnett (GeoSyntec Consultants) 

 
There were no outstanding construction items that impact the implementation of 

the Preferred Remedy Action (PRA) or the Landfill Gas Venting Trench identified 
during the meeting. 

 
Sections 2 of this RA Report present a general description of the components of the 

PRA and the Landfill Gas Venting Trench.  Sections 3 through 5 present additional 
information on the three phases of construction: 1) the CTW in 2000; 2) the permeable 
landfill cover and bedrock groundwater extraction system in 2001; and 3) the Landfill 
Gas Venting Trench in 2003.  As built drawings for the components of the PRA and the 
Landfill Gas Venting Trench are presented in Appendix A, B and C.  
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2. PREFERRED REMEDIAL ACTION DESCRIPTION  

The components of the PRA and the LFG venting trench are described in the 
following subsections. 
 
2.1 Preferred Source Control Remedy 

The Preferred Source Control Remedy includes installation of a CTW to provide 
in-situ, flow-through treatment of groundwater containing chlorinated ethenes (CEs) at 
the downgradient edge of the waste management area of the landfill.  The CTW was 
constructed during the summer of 2000 at the location shown in Figure 2.  The 
construction of the CTW is described in Section 3 and in the Draft Chemical Treatment 
Wall Construction Completion Report (GeoSyntec 2001b).  According to the Statement 
of Work in the Consent Decree (EPA, 1995), the CTW must prevent all untreated 
overburden groundwater that contains CEs at concentrations greater than Interim 
Cleanup Levels (ICLs) from migrating from the landfill to areas beyond the Point of 
Compliance (POC), except for insubstantial amounts of such groundwater.  The POC is 
the edge of the waste management area, except where the CTW has been constructed, in 
which case it is the outer edge of the CTW.  The groundwater passing through the CTW 
must achieve ICLs for the CEs within 18 months after the Preferred Remedial Action 
Prefinal Inspection Meeting and must maintain such levels thereafter.   

 
The Preferred Source Control Remedy also includes placement of a permeable 

landfill cover (PLC) and additional source control measures to remediate benzene and 
methylene chloride in groundwater migrating from the landfill, if necessary.  The PLC 
covers the portion of the landfill not currently used for recreational activities.  The PLC 
consists of approximately six inches of coarse backfill material and six inches of topsoil 
seeded with native grass.  The purpose of the PLC is to prevent direct contact with the 
underlying waste material, allow for infiltration of precipitation through the landfill and 
control erosion.   

 
The Preferred Source Control Remedy must also assure that groundwater migrating 

from the landfill to areas beyond the POC does not contain >ICL concentrations of 
benzene or methylene chloride 18 months after CTW construction.  No additional 
source control measures have been identified as necessary for implementation at the 
Site given their absence or very low concentrations in groundwater (Beak and 
GeoSyntec, 1999); however, the Groundwater Monitoring Plan (Sampling and Analysis 
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Plan (SAP), GeoSyntec 2001a) has been developed to collect the data to address this 
compliance requirement.  

 
 
2.2 Management of Migration Remedy 

The Management of Migration Remedy is required to reduce the concentrations of 
VOCs in groundwater to ICLs at and beyond the POC.  It includes bedrock groundwater 
pumping at extraction well BRW-1 located adjacent to bedrock monitoring well B-12R 
(located approximately 80 feet south of the edge of the waste) and natural attenuation of 
VOCs in groundwater downgradient of the CTW.   Extracted bedrock groundwater is 
discharged to the infiltration gallery located on the landfill upgradient of the CTW, and 
treated by the CTW.  The need for additional bedrock groundwater extraction must be 
evaluated as part of the PRA implementation. 

 
 

2.3 Institutional Controls 

The PRA also includes institutional controls.  The 100% Design includes fencing, 
other physical barriers and access controls, and land and groundwater use restrictions.   

 
2.3.1 Fencing and Other Physical Barriers 

Fencing and other physical barriers have been installed around active and 
accessible components of the PRA to discourage vandalism and tampering and provide 
protection to the components as listed below.  
 

• An 8-foot high chain link fence has been installed around the control box and the 
underground vault for the extraction system.  The infiltration gallery and extraction 
well have been protected by flushmount locking protective covers. 

• Protective steel casings have been installed over all monitoring wells and will be 
locked using heavy gauge padlocks (i.e., to withstand unauthorized access using 
bolt cutters).  

• Dense shrubs have been planted around the soil gas vent pipes of the LFG venting 
system.  
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2.3.2 Groundwater and Land Use Restrictions 

Pursuant to its zoning and land use authority, The City of Somersworth, a WSD 
under the CD, has established a Groundwater Management Zone (GMZ) by legislative 
enactment.  The boundaries of the GMZ are the same boundaries as presented on the 
Groundwater Management Zone Overlay Map included in the Preferred Remedial 
Action 100% Design and Demonstration of Compliance Plan prepared by Beak 
International and GeoSyntec Consultants International, Inc. (Beak and GeoSyntec, 
1999).  The withdrawal of groundwater within the GMZ for any purpose is prohibited.  
The City of Somersworth has notified its residents of the groundwater use restrictions 
by publishing legal notices in area newspapers which described the restrictions and by 
posting these same notices at City Hall.  In addition, the Somersworth City Council and 
Planning Board held separate and distinct public hearings prior to the adoption of the 
groundwater zoning restrictions.  A list of all properties and owners located within the 
GMZ IS included in Appendix D. 

 
If the zoning ordinance is repealed or amended so that it no longer prohibits the 

withdrawal of groundwater within the GMZ, then other types of institutional controls 
will be implemented in accordance with the SOW.  A copy of Section 10 of the City of 
Somersworth Zoning Ordinance and a Certificate of City Clerk are included in this 
Report in Appendix D along with a copy of the Groundwater Management Zone 
Overlay Map included in the Preferred Remedial Action 100% Design and 
Demonstration of Compliance Plan. 

 
Where access to land is required for monitoring, remedy construction or other 

response actions, land easements or access agreements will be used to the extent 
necessary.  An easement has been obtained for extraction well BRW-1.  Existing 
agreements obtained from the property owners to access existing wells are being used 
during RA. 
 
2.3.3 Access 

Where access to land is required for monitoring, remedy construction or other 
response actions necessary, land easements or access agreements will be used to the 
extent necessary and possible.  An easement has been obtained for extraction well 
BRW-1.  Existing agreements obtained from the property owners to access existing 
wells are being used during RA. 
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2.4 Groundwater Monitoring  

The Groundwater Monitoring Plan is provided in Section 2 of the SAP to address 
the monitoring requirements identified in the Statement of Work (SOW) appended to 
the CD.  The groundwater monitoring network is shown in Figure 2. 

 
 

2.5 Landfill Gas Venting Trench 

The PRA described in the Consent Decree does not include a landfill gas (LFG) 
venting trench but based on soil gas monitoring conducted in 2001 and 2002 the EPA 
and NHDES believe that certain actions, such a LFG venting trench, are necessary to 
mitigate methane in landfill gas near the perimeter of the landfill.  A LFG venting 
trench was installed along the southern and eastern perimeter of the landfill as shown in 
Figure 2 during 2003.  The LFG venting trench is a passive system that prevents 
landfill gas from moving away from the landfill and allows for methane gas to escape 
from the subsurface. 

 
The LFG venting trench includes two segments of a gravel filled trench with 

vertical vent pipes to the surface at regular intervals.  The passive LFG venting system 
relies upon advective flow of LFG generated in the landfill and barometric pumping to 
convey LFG into the gravel filled trench and out through vertical vent pipes to the 
atmosphere.  The venting trench also serves as a barrier to soil gas migration through 
the use of a geomembrane liner which prevents LFG from migrating past the venting 
trench and force the LFG out the vent pipes.  The locations of the two segments of 
trench are shown in Figure 2. 

The soil gas venting trench extends down to the seasonal low groundwater level. 
The trench is 3 feet wide with a total depth between approximately 15 feet in the 
southern segment to approximately 27 feet in the northern segment.  

 
The venting trench contains gravel (#57 stone) placed from the seasonal low 

groundwater table to a depth of 3 feet below ground surface.  A vertical geomembrane 
extends down the outside wall of the trench (the wall located farthest from the landfill) 
to act as a barrier to soil gas migration.  Above the gravel, a geotextile fabric separator, 
a 2.5 feet layer of compacted clay and a 0.5 foot layer of topsoil have been installed.  
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The compacted clay is intended to limit infiltration of surface water while the geotextile 
separator prevents migration of sediment into the gravel filled portion of the trench. 

 
The vent pipes are embedded vertically within the gravel and are 4 inches in 

diameter.  The pipe in the gravel is slotted with 1/8-inch slots.  The vent pipes extend 8 
feet above ground surface and terminate with a wind driven turbine vent at the outlet.  

 



Somersworth Superfund Site   GeoSyntec Consultants 
Remedial Action Report 
   

 
TR0057 10 2005.09.01 
TR0057.46/TR0057-Remedial Action Report-Final-2005-09.01 
 DRAFT 

3. CHEMICAL TREATMENT WALL CONSTRUCTION 

3.1 Overview 

Construction of the CTW involved excavation of trench panels, backfilling with 
granular iron or a granular iron/sand mixture, placing a geotextile fabric, installing a 
compacted clay layer, and then installing cover soil to the ground surface.  The main 
activities conducted for the construction of the CTW were as follows: 

 
• mobilized equipment, facilities, and personnel; 

• installed silt fence downgradient of the construction area and placed 
construction warning fence around the perimeter of the site; 

• created a workpad approximately 50 ft wide, 915 ft long, and 5 ft above the 
groundwater table and relocated landfill waste encountered during workpad 
construction to the top of the landfill; 

• excavated various lengths of trench “panels” to bedrock surface refusal and 
stockpiled trench spoils on the top of the landfill; 

• prepared various mixtures of granular iron and sand as per the 
specifications; 

• backfilled panels with required concentrations of  granular iron or  granular 
iron/sand mixtures; 

• graded the surface of the granular iron backfill to required elevations (based 
on groundwater surface elevation data); 

• covered the granular iron surface with a filter geotextile and a low-
permeability compacted clay layer; 

• covered the compacted clay layer with a cover soil layer; 

• placed topsoil and grass seed on required areas of the workpad; 

• graded the relocated waste and trench spoils on the top of the landfill and 
covered with a layer of clean soil;  
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• improved the integrity of the silt fence and placed additional silt fence 
where required; and 

• demobilized from the site. 

Landfill waste encountered during the construction of the workpad and spoil 
material from trench excavation was graded and covered on the top of the landfill.  
These materials (waste and spoils) were incorporated into the top of the landfill.  Also, 
excess slurry that was stored in an impoundment and sediment which dropped out of the 
slurry in the impoundment area, was placed in temporary storage tank on site pending 
the natural degradation of a biocide used in the slurry as a preservative.  

Geo-Con began initial site preparation and workpad construction on 8 July 2000.  
CTW excavation and backfilling operations began on 1 August 2000 and were 
completed on 11 September 2000.  The compacted clay layer was constructed between 
14 and 21 September 2000.  Grading and covering of relocated waste and trench spoils 
was completed on 18 September 2000.  Remedial Contractor activities of the CTW 
construction phase were completed at the site by 28 September 2000. 

 
3.2 CTW Construction 

The CTW was constructed by excavating and backfilling a trench using a guar 
based bio-polymer (BP) slurry to maintain the stability of the trench prior to backfilling 
as shown in Figure 3.  The excavation was performed through a workpad constructed to 
a minimum of 5 feet (ft) above the water table to provide stability for heavy equipment 
and to allow the level of the BP slurry to be maintained above the water table.  
Following excavation, each of the panels of the CTW was backfilled with granular iron 
or a mixture of granular iron and inert sand.   

A compacted clay layer was constructed on top of the granular iron to prevent 
groundwater from flowing over the granular iron in the CTW.  The clay layer was 
separated from the granular iron surface by a non-woven filter geotextile.  A cover soil 
layer was then placed over the clay layer to the elevation of the surface of the workpad.   

The remainder of this section describes the CTW construction in more detail. 
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3.2.1 Workpad Construction 

A workpad was constructed along the entire length of the CTW to allow easy 
access of equipment to and from the trench and staging areas and to allow the level of 
the PB slurry to be maintained above the water table.  The workpad was approximately 
50 ft wide and was aligned to contain the CTW centerline approximately 10 ft from the 
wetland edge of the workpad.  Native soils and material from an on-site borrow source 
located near the Blackwater Road Site entrance were used to construct the workpad.  
Excavation of materials and slope grading were performed with Daewoo 130, 220, and 
330 trackhoes.  A John Deere 750 bulldozer was also utilized for blading and grading 
the workpad.  Wood debris (trees and roots) cleared for construction of the workpad 
was stockpiled on top of the landfill. 

Some landfill waste was encountered during workpad construction.  This waste was 
relocated and stockpiled in an area located in the northwest corner of the top of the 
landfill, and was covered with a plastic sheet.  This material was eventually spread out 
over the top of the landfill and covered with clean fill, as discussed later in this section. 

 
3.2.2 CTW Panel Alignment 

The original alignment of the CTW was modified slightly after a pre-construction 
site walk in order to minimize the impact of construction activities on the adjacent 
wetlands.  Approximately 300 ft of the southernmost length of the CTW was moved 
closer than originally planned to the waste area of the landfill.  The CTW alignment 
was also modified slightly in the vicinity of the high-pressure gas pipeline located near 
the mid-point of the CTW.  This adjustment allowed for the construction of the CTW to 
occur without the gas pipeline being submerged within the slurry during panel 
excavation and backfilling.   

The CTW was divided into eight different sections along the length of the 
alignment, each section requiring a specific granular iron concentration based on the 
concentrations of VOCs in groundwater and groundwater flow in the area of each 
section.  Each of these sections was subdivided into separate panels each approximately 
33 ft to 50 ft in length.  Figure 4 shows the approximate locations of the 8 sections of 
the CTW.   



Somersworth Superfund Site   GeoSyntec Consultants 
Remedial Action Report 
   

 
TR0057 13 2005.09.01 
TR0057.46/TR0057-Remedial Action Report-Final-2005-09.01 
 DRAFT 

Panels within each section were designated as being either primary or secondary.  
Primary panels were excavated and backfilled first without adjacent panels having been 
excavated.  Steel I-beams were placed at both ends of the primary panels to provide a 
defined end to the panels.  Typically, a primary panel was excavated in one day and 
backfilled with granular iron or a mixture of granular iron and sand on the following 
day.  Often, the next primary panel was excavated while the previous panel was being 
backfilled. 

After the majority of the primary panels were excavated and backfilled, 
construction of the secondary panels was conducted.  Secondary panels were excavated 
down to the bedrock between the I-beams defining the ends of the adjacent primary 
panels.  Table 2 presents information on each of the 23 separate panels of the CTW.    

 
3.2.3 CTW Panel Excavation 

The CTW panels were excavated using a LinkBelt 7400 trackhoe equipped with a 
30 inch wide “rock-ripper” bucket.  Containment berms were erected around the area of 
the trench to form a temporary containment area with the initial soil material excavated 
from the initial few feet of the trench.  A BP slurry (Rantec G-150 from Rantec 
Corporation) was added to support the trench walls during the remaining excavation.  
Excavated material was placed within the temporary containment area and excess slurry 
was allowed to drain and flow back into the trench.  The drained soil material (trench 
spoil) was then loaded with the Daewoo 220 trackhoe into a Caterpillar 350 tri-axial 
dump truck and hauled to a designated area on top of the landfill. 

Panel excavation continued down to the bedrock surface.  Several scrapes of the 
bedrock surface were made with the excavator bucket to remove rock from the surface 
of the bedrock.  For primary panels, the trench bottom was scraped across the length of 
the panel to locations outside where I-beam panel dividers would be placed.  The 30 in 
wide I-beams were then lowered into the trench onto scraped areas of bedrock.  For 
secondary panels, a metal flat-plate attachment was affixed to the hoe bucket to remove 
material between the flanges of the I-beams and at the corners made by I-beams and the 
bedrock surface.   

PVC development wells were installed in each panel following completion of the 
excavation.  The wells were custom-made based on the depth of the panel, with the 
bottom 20 ft of each well being slotted.  A metal weight was affixed to the bottom of 
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each well to allow the well to sink to the bottom of the excavated trench.  The top of 
each well was held in place by securing the well with wire to two 6 inch by 6 inch 
wooden beams placed perpendicular to the trench.  The wells were installed to allow for 
removal of some of the PB slurry and to allow for the addition of chemicals to enhance 
the breakdown of the remaining BP slurry following construction 

 
3.2.4 Granular Iron/Sand Preparation 

The granular iron filings for the CTW were supplied by Connelly-GPM, Inc. 
(Connelly) of Chicago, Illinois.  The granular iron was shipped to Site in closed trucks 
transported via railway flat bed cars.  The granular iron was shipped in 3,000 pound 
(1.5 ton) bags, each on a wooden pallet.  Each bag was equipped with straps for lifting.  
Most of the granular iron had been delivered to the Site and stored before Geo-Con 
mobilized to Site.  Off-loading and storage of granular iron was performed by Turgeon 
Construction Co. of Somersworth, New Hampshire (Turgeon), under subcontract to 
Geo-Con.  The bags of granular iron were stored in an area north of the Site access road 
near the Maple Street entrance.  The bags were stored in rows three bags high and 
covered with plastic sheet for moisture protection.  

The sand used in the granular iron/sand mixture was delivered from Ossipee 
Aggregates (Ossipee), in Ossipee, New Hampshire.  Sand was delivered by truck and 
was stockpiled in a storage area located near the site entrance on Maple St., east of the 
granular iron staging area.  The sand used in the granular iron/sand mixtures was 
“double washed” to remove excess fine sand material.  

A mixing truck, referred to as the “Elkin” mixer, was used to mix the granular iron 
and sand to obtain the appropriate mixtures for each of the CTW Sections.  The Elkin 
mixer had separate granular iron and sand hoppers, each with an adjustable gate to feed 
variable amounts of material onto a single conveyor.  The conveyor emptied both 
materials simultaneously into an auger mixing system, which dispensed the mixed 
material onto a concrete pad for loading.  A front-end loader was used to transport the 
sand from the sand stockpile into the sand hopper of the Elkin mixer.  Granular iron was 
loaded into the second hopper of the Elkin mixer using a Lull 844 all terrain forklift to 
suspend the granular iron bags over the granular iron hopper while a worker slit the 
bottom of the bag to allow the granular iron to empty into the hopper. 
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3.2.5 CTW Panel Backfill 

A tremie pipe was used to deliver the granular iron or granular iron and sand 
mixture to the bottom of the trench to minimize contact of the granular iron with PB 
slurry and to minimize the turbulence in the open trench.  The tremie was constructed of 
a 10 ft length of 24 inch diameter metal pipe with a hopper on the top, and three 
additional removable 10 ft lengths of 24 inch pipe.  The tremie was moved into place 
and supported in the trench during backfill operations using a large crane.  A “Screen 
Machine” conveyor system was used to deliver the granular iron backfill material to the 
hopper of the tremie pipe.  Front-end loaders were used to transport the granular 
iron/sand mix from the concrete loading pad near the Elkin mixer and dump the mix 
into the screened hopper of the conveyor system.  The conveyor belt transported the 
granular iron mixture directly into the hopper of the tremie.  A water pipe and water 
sprayer were attached to the top of the conveyor system to saturate the granular iron 
with water as it was poured into the hopper of the tremie.  This water was added to fill 
void spaces of the granular iron mixture to reduce the contact of slurry with the surface 
of the granular iron. 

As backfill operations were conducted and the level of the granular iron in the 
trench increased, sections of the tremie pipe were removed so the hopper of the tremie 
was maintained at a suitable height for the conveyor system.  As the tremie was lifted 
out of the trench it was moved along the length of the trench to distribute the granular 
iron inside tremie along the trench.  Backfilling operations were suspended for short 
periods of time while the sections of the tremie were removed.  The slurry displaced 
during the backfilling operation was allowed to flow by gravity through a shallow 
trench to a lined slurry impoundment were the PB slurry was allowed to degrade and 
suspended material was allowed to settle out.   

Once the level of granular iron in the trench reached the required height, addition 
of granular iron ceased.  The slurry remaining over the surface of the backfilled material 
was removed either by pumping with a 6 inch diameter Godwin pump or by bailing 
with the bucket of the Daewoo 130 or 220 trackhoe.  Once the granular iron surface was 
exposed, a sacrificial geotextile was placed over the granular iron surface and the panel 
was backfilled with temporary fill material while the remaining panels were excavated 
and backfilled and the compacted clay layer could be installed. 

 



Somersworth Superfund Site   GeoSyntec Consultants 
Remedial Action Report 
   

 
TR0057 16 2005.09.01 
TR0057.46/TR0057-Remedial Action Report-Final-2005-09.01 
 DRAFT 

3.2.6 Compacted Clay Layer 

After all the individual panels of the CTW were backfilled, a 3 foot thick layer of 
compacted clay layer was placed above the granular iron to prevent groundwater from 
passing over the top of the CTW untreated.  The compacted clay layer was constructed 
by first removing temporary fill and the sacrificial geotextile in the panels and exposing 
a clean granular iron surface.  The granular iron surface was graded to the required 
elevations as per the 100% Design.  This elevation corresponded to the lowest observed 
water level at the location of the section.  Material excavated from the trench was 
stockpiled adjacent to the trench.  A permanent filter geotextile was then placed over 
the granular iron surface.  A bridge lift of low-permeability clay was then placed over 
the geotextile to a level slightly above the observed water table.  This bridge lift was 
graded and tamped with the bucket of the Daewoo 130 trackhoe.  Additional 8-inch 
layers of clay were then placed on top of the bridge lift until the required 3 foot thick 
layer of clay was in place.  A “Wacker Packer” walk-behind, padfoot compactor was 
utilized to compact each lift of clay.  Soil for the compacted clay layer was supplied by 
Turgeon. 

 
3.2.7 Cover Soil 

After construction of the compacted clay layer was completed, cover soil was 
placed over the clay layer.  The cover soil was obtained from fill material excavated and 
stockpiled adjacent to the CTW during clay capping operations and from material 
obtained from the surface of the workpad.  At least 2 ft of cover soil was placed over 
the compacted clay layer. 

 
3.2.8 Topsoil 

Topsoil was placed on the northernmost 400 ft of the workpad.  The soil was 
placed from the centerline of the CTW to the toe of the outboard slope of the workpad.  
The topsoil was manually seeded with grass, utilizing a hand-held seed broadcaster, and 
was then covered with straw.  Grass seed was also placed on the northernmost 400 ft of 
the workpad that was not covered with topsoil.  No topsoil was placed over the 
remainder of the workpad, which was incorporated into the final cover system 
constructed in 2001.   
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3.2.9 Repairs 

Some difficulties were encountered during construction of several of the CTW 
panels and repairs to these panels were required.  Repairs were performed either by 
adding more granular iron to a panel to attain the required elevation or by replacing 
material with suspect granular iron concentrations within a panel.  The following panel 
repairs were completed after all panels of the CTW were installed. 

• After backfill operations were completed in Panel 8B, it was found that the 
granular iron surface was approximately 3 ft below the required elevation on the 
side nearest to the end of CTW.  The panel was repaired by excavating an open 
cut to the surface of granular iron in the panel with the Daewoo 220 excavator 
and then adding granular iron/sand mix until the required grade was attained. 

• Part of Panel 1A (the first panel constructed) was also not backfilled to the 
required elevations during initial construction.  Attempts to expose the surface 
of the granular iron during repair proved difficult because the surface of the 
granular iron was approximately 4 ft below the water table.  As groundwater 
was pumped out to allow for visual observation of the granular iron surface, 
several cave-ins occurred as trench walls became unstable.  In order to 
overcome these difficulties, a trench box was used to support the sides of the 
trench while repairs were made.  A 6-inch diameter Godwin pump was used to 
pump out the groundwater, and the Daewoo 220 hoe was used to expose the 
granular iron surface within the trench box.  The Daewoo 130 hoe was then used 
to obtain granular iron/sand mix from the bucket of a front-end loader and to 
place the mix in the trench box onto the exposed granular iron surface. 

• During initial construction, Panel 8A was not completed by the end of the day it 
was started.  A trench profile, surveyed at the end of the day of backfill, 
indicated that the backfill was approximately 10 ft below the required final 
elevation at the time backfilling was discontinued.  The next morning, trench 
soundings revealed that approximately 10 ft of material had settled out of the 
slurry and/or sloughed in from the sidewalls overnight.  Magnetic separation 
testing on samples obtained from the material suggested that although granular 
iron was present, samples were not of acceptable concentrations.  Repair to the 
top 10 ft of the panel was made by excavating an 18 inch wide panel under a PB 
slurry and then backfilling with 100% granular iron (a minimum 88% granular 
iron mixture was required for an 18 in. wide trench in this panel). 



Somersworth Superfund Site   GeoSyntec Consultants 
Remedial Action Report 
   

 
TR0057 18 2005.09.01 
TR0057.46/TR0057-Remedial Action Report-Final-2005-09.01 
 DRAFT 

The granular iron required to perform repairs was shipped directly from Connelly 
to the site by truck on the weekend prior to repair operations.  Fifty-four bags, each 
containing 3,000 pounds of granular iron, were used to complete the repairs.  

Difficulties were also encountered during the excavation and backfilling of 
secondary panels 1B and 1D that are adjacent to the CTW Test Section (Panel 1C) that 
was installed in the fall of 1999.  Panels 1B and 1D were the first of the secondary 
panels to be installed.  During construction of panels 1B and 1D, the viscosity of the 
slurry decreased significantly overnight and excess material either dropped out of 
suspension or sloughed in from the sides of the trench.  The rapid degradation of the PB 
slurry is believed to be due to active biodegradation enhanced by the presence of 
significant biological activity in the subsurface in the vicinity of the primary panel.  
Some of the excess material was removed from the bottom of the panels and the panels 
were backfilled with the required amount of iron.  Some question, however, remained 
about the iron content of the bottom few feet of these panels and additional monitoring 
was conducted to confirm that the difficulties with these sections did not impact the 
performance of the CTW in any significant way (GeoSyntec, 2001c and GeoSyntec, 
2003).  As a result of the difficulties with the stability of the PB slurry in Panels 1B and 
1D, the construction sequence for the remaining secondary panels was modified such 
that secondary panels were excavated and backfilled on the same day before the slurry 
had time to degrade.   

 

3.3 Relocated Waste and Trench Spoil Management 

During construction of the workpad, some landfill waste was encountered and was 
relocated and stockpiled in a low-lying area on the top of the landfill.  The relocated 
waste was covered with plastic sheet for the duration of CTW construction.  Also, 
trench spoils from the CTW excavation were stockpiled daily on top of the landfill 
adjacent to the waste stockpiles. 

Upon the completion of CTW construction, the waste and spoils were moved to the 
lowest elevation areas on the top of the landfill.  The waste was relocated first by 
excavating with the Daewoo 220 hoe, loading into the Caterpillar 350 dump truck, and 
hauling to the designated low areas.  The trench spoils were then pushed over the top of 
the waste with the John Deere 750 dozer, leaving only the trench spoils exposed.  The 
spoils were then covered with a layer of clean soil.  The clean soil was obtained from 
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sand that was intended for, but not used in, granular iron/sand mixing, and from high 
areas of soil on the top of the landfill. 

 
3.4 Slurry Fluid and Sediment Management 

Special management of the fluid and sediment from the slurry impoundment was 
required as a result of the use of a slurry preservative or Biostat, Troysan 142, which 
was added to increase the working life of the BP slurry.  Troysan 142 contains a biocide 
that degrades into methyl isothiocyanate (MITC), which can be toxic to fish according 
to the Troysan 142 Material Safety Data Sheet (MSDS).  MITC degrades through 
natural processes into non-toxic substances.  

Samples of fluid and sediment from the slurry impound were collected on 14 
September 2000 and sent to a laboratory specializing in pesticide analysis, Anresco, 
Inc. (Anresco) in San Francisco, CA.  Anresco reported that the sediment contained 1.1 
part per billion (ppb) of Dazomet and 727 ppb of MITC, while the water contained 2.0 
micrograms per liter (µg/L) of Dazomet and 1,110 µg/L of MITC.  Based on these test 
results a 100,000 gallon capacity “Modu-Tank” modular tank was ordered and shipped 
to the Site by truck to store the slurry.  The modular tank was erected in an area near the 
Maple Street Site entrance.  Approximately 35,000 gallons of slurry fluid in the 
impoundment was transferred to the modular tank using a 6-inch diameter Godwin 
pump and stored until tests indicated that the MITC had naturally degraded to 
acceptable levels.  A lined basin was constructed on the top of the landfill adjacent to 
the spoils area to contain the sediment from the impoundment.  The 60-foot by 60-foot 
basin was constructed with the relocated waste and spoils making one side of the basin 
and 2 ft high earthen berms forming the remaining 3 sides.  The basin was then lined 
with a modular tank plastic liner, ordered and shipped to Site with the Modu-Tank used 
to hold the slurry from the impoundment. 

After the fluid in the impoundment was pumped to the modular tank, the sediment 
was loaded with the Daewoo 220 excavator into the Caterpillar 350 dump truck and 
hauled to the lined basin.  The John Deere 750 bulldozer was used to compile the 
sediment as it was excavated.  Once all the sediment was hauled to the lined basin, the 
basin was covered with plastic sheet.  Soil was used to anchor the plastic sheet over the 
sediment.  The sediment was left in the basin and allowed to degrade naturally and 
covered by the final cover system. 
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The fluid slurry in the modular tank was sampled on 23 October 2000 and 
subjected to analysis for MITC.  Two samples of fluid were collected and found to 
contain 7.6 and 5.8 ug/L of MITC.  The contents of the modular tank were sampled 
again on 2 February 2001 and found to contain 6.8 ug/L of MITC.  Based on the results 
of sampling the EPA provided approved to discharge the water.  By the time plans were 
made to discharge the water from the tank, the water in the tank had frozen.  The wood 
supports for the tank were removed and the solid block of ice was allowed to melt and 
discharge slowly into the groundwater. 
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4. PERMEABLE LANDFILL COVER AND BEDROCK GROUNDWATER 
EXTRACTION SYSTEM CONSTRUCTION 

 
4.1 Overview  

Construction of the permeable landfill cover and the bedrock groundwater 
extraction and re-injection system was conducted during June, July and August of 2001 
by Sevenson Environmental Services, Inc. (Sevenson).  A project Kick-Off meeting was 
held at the Site on 6 June 2001 and a final site inspection meeting was held on 29 
August 2001.  The main activities conducted for the construction of these components 
of the remedy were as follows: 

 
• mobilized equipment, facilities, and personnel to the Site; 

• installed silt fence around construction areas and temporary fencing around 
construction areas; 

• constructed temporary access roads; 

• removed concrete rubble debris and relocated to the bank north of the 
landfill; 

• removed asphalt piles for off-site asphalt recycling; 

• removed exposed tires from landfill for off-site recycling; 

• removed wood waste from top of landfill and chipped wood material in an 
area to the north of the landfill; 

• removed existing road on the east side of the landfill; 

• re-graded waste material to achieve design grading and drainage of site; 

• installed a minimum of six inches of fill material and six inches of topsoil 
over waste disposal area;   
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• installed subsurface piping beneath Blackwater Road from Extraction Well 
BRW-1 to the north side the road; 

• installed a subsurface vault for the piping and flowmeter for the extraction 
well; 

• installed the infiltration gallery on the top of the landfill and piping from the 
subsurface vault to the infiltration gallery; 

• installed power supply and controls for bedrock groundwater extraction 
pump;  

• removed temporary access roads and regraded disturbed areas; 

• installed access road from Blackwater Road to infiltration gallery as per 
design drawings; 

• hydroseeded cover area;  

• demobilized equipment from the Site. 
 
 

4.2 Site Preparation and Cover Installation Activities  

Site preparation activities were initiated at the beginning of June 2001.  Sevenson 
mobilized equipment, facilities, and personnel to the Site during the first week of June 
2001.  They installed silt fence around the construction areas and temporary fencing 
around construction areas and constructed temporary access roads and parking areas. 
They removed concrete rubble debris from areas on the top of the landfill and relocated 
this material to the bank north of the landfill.  They removed asphalt piles from the Site 
for off-site asphalt recycling.  They removed exposed tires from landfill and stored 
these tires in the former quarry area to the north of the landfill pending transport off-site 
for recycling.  They removed wood waste from top of landfill and stored this wood in 
the former quarry area to the north of the landfill pending chipping of wood material 
on-site.  They removed existing road on the east side of the landfill and replaced it with 
a gravel road.  They re-graded waste material to achieve design grading and drainage of 
the site and installed a minimum of six inches of fill material and six inches of topsoil 
over waste disposal area. 
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4.3 Bedrock Groundwater Extraction System Construction  

The groundwater extraction well BRW-1 was installed in April 1996 to a depth of 
51 feet below ground surface.  A copy of the boring log for BRW-1 is included in 
Appendix E.  Sevenson installed subsurface piping and power supply for the pump 
beneath Blackwater Road from extraction well BRW-1 to the north side the road.  They 
installed a subsurface vault for the piping and flowmeter on the north side of 
Blackwater Road.  They installed the infiltration gallery on the top of the landfill and 
piping from the subsurface vault to the infiltration gallery.  They installed the power 
supply to the extraction well pump and pump controls.  They installed level switches in 
the extraction well to control the operation of the pump.  They installed a manual flow 
control valve to control the flowrate of groundwater from the extraction well pump in 
the subsurface vault.  They installed an above ground Instrument Control Panel (ICP) in 
a lockable weather proof box located adjacent to the underground vault.  They installed 
a flowmeter / flow totalizer to monitor the flow from the extraction well pump in the 
vault with a display on the Instrument Control Panel (ICP) located in the control cabinet 
adjacent to the vault.  The subsurface vault and the control cabinet are surrounded by an 
8-foot high chain link fence.  

 
Sevenson also installed the groundwater injection system consisting of: 1) double-

walled underground piping to convey groundwater from the underground vault up the 
hill to the infiltration gallery; 2) perforated distribution piping in the infiltration gallery; 
3) an infiltration gallery filled with stone to allow groundwater to percolate into the 
landfill; and 4) a clean-out access point to allow access to distribution piping in the 
infiltration gallery. 

 
 

4.4 Site Restoration 

Sevenson arranged for off-site recycling of tires removed from the landfill and 
chipping of the wood debris.  Wood debris was placed against the sand bank of the sand 
quarry north of the landfill.  Sevenson hydroseeded the cover and demobilized 
equipment from the Site.   
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5. LANDFILL GAS VENTING TRENCH CONSTRUCTION 

This section describes the construction of the LFG venting trench at the Site. 
 

5.1 Overview 

 Construction of the landfill gas venting system LFGVS involved excavation of 
two trench segments along the eastern side of the landfill, backfilling the trench with 
gravel, and capping with a clay layer.  The main elements of the LFGVS construction 
were as follows: 

 
• mobilized equipment, facilities, and personnel; 

• installed silt fence around the construction areas and placed temporary 
security (6-ft chain link) fence around the trench excavation areas; 

• stripped the existing 1-ft thick permeable cap at the southwest corner of the 
landfill to serve as a contaminated soil (waste) disposal area; 

• constructed temporary access roads adjacent to both sections of trench; 

• excavated two trench segments to September 2001 groundwater levels 
(historic low), or to existing groundwater level and stockpiled spoils in 
clean or waste disposal areas depending on visual and photoionization 
detector (PID) screening results; 

• placed geomembrane panels with geotextile overlay on the side of the 
trench furthest from the landfill; 

• installed 4-in. diameter slotted vent pipes at 200-ft intervals along trench 
(the vents were later extended using solid pipe, approximately 10 to 12-ft 
above ground and had turbine ventilators installed on the top and sample 
ports at approximately 3 to 4-ft above ground); 

• backfilled trench with gravel and graded the surface of the gravel backfill to 
approximately 3 ft below ground surface; 
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• deployed a non-woven geotextile over the gravel surface the 
placed/compacted a low-permeability cap; 

• replaced topsoil over disturbed trench areas and hydroseeded or placed sand 
and gravel on areas of the trench formerly used as parking areas and roads;  

• removed temporary access roads adjacent to trenches and regarded 
disturbed areas; 

• graded the contaminated (waste) spoils at the southwest corner of the 
landfill to blend with adjacent grades and covered with two 6-in. thick layer 
of clean soil; 

• planted shrubs around each of the seven vent stacks; and 

• demobilized from the Site.   

 Panther was issued a Notice to Proceed on 11 September 2003, provided submittals 
starting 16 October 2003 (including a Quality Control Plan, Remedial Action Work 
Plan, and Erosion Control, Dust Control, and Clearing & Grubbing Plan), and began 
initial site preparation on 28 October 2003.  A pre-construction meeting was held on 30 
October 2003.  LFGVS excavation and backfilling operations began on 1 November 
2003 and were substantially completed on 12 December 2003.  The compacted clay 
layer was constructed between 1 and 5 December 2003 for the southeast trench segment 
and between 14 and 18 December 2003 for the northeast trench segment. Grading and 
covering of the contaminated soil disposal area was completed on 8 January 2004.  The 
majority of the restoration activities of the LFGVS was completed by 11 June 2004, 
following a winter demobilization period.  A pre-final inspection was conducted on 15 
June 2004. 

 
5.2 LFGVS Construction 

The proposed LFGS centerline was realigned after a pre-construction site walk-
through in an effort to minimize excavation through waste.  Several test pits were 
excavated initially along the proposed trench alignment, which indicated the limits of 
waste extended towards Blackwater Road.  The south east portion of the trench, starting 
at Station 0+00, was gradually adjusted to be located at the base on an existing 
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embankment along Blackwater Road.  Between Stations 4+25 and 6+25, the alignment 
was moved inward toward the landfill to avoid an existing embankment.  Between 
Stations 15+75 and 13+25, along the northern portion of the northeast trench, a 2 to 3-ft 
bench was initially cut to allow for the excavator to reach target depths.  Test pits also 
indicated waste deeper than 5 feet to the south of the existing concession stand, 
therefore the LFGS was moved as close to the concession stand as possible to minimize 
the amount of waste encountered during trench excavation. 

The LFGVS was constructed by excavating and backfilling a trench using a bio-
polymer slurry (guar based).  Trench excavation was performed with various pieces of 
equipment as follows: 

• Station 0+00 to 1+50 of Southeast trench – John Deere 160LC and Komatsu 
PC220 with 42-inch wide bucket. 

• Station 1+50 to 1+90 of southeast trench – Volvo EC290BLC with 36-inch 
wide bucket. 

• Station 1+90 to 7+25 of southeast trench – Volvo EC290BLC with 30-inch 
wide bucket. 

• Northeast trench – Komatsu PC400LC with 30-inch wide rock bucket. 

After initial soil material had been excavated from the trench, a bio-polymer slurry, 
a mixture of Ultra-Guar with water, was added to support the trench walls during the 
remaining excavation.  Excavated material was transported to one of two disposal areas.  
Spoils containing visual waste or giving PID readings above 5 ppm were placed within 
the contaminated soil disposal area at the southwest corner of the landfill.  Excavated 
soils with no visual refuse or PID readings above 5 ppm were stockpiled to the 
northwest of landfill in the former quarry area. 

When a sufficient length of trench had been excavated and the depth was verified 
manually with a tape measure, 40-mil thick textured geomembrane panel with a 4 ounce 
per square yard non-woven geotextile cushion was lowered into the trench on the side 
furthest from the landfill.  The geomembrane/geotextile panels were ballasted with four 
or five sandbags tied to the bottom of the panels.  The geomembrane and geotextile 
were supplied by The Liner Company of Colts Neck, NJ and was manufactured by 
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Solmax International Inc., Varennes, Quebec, and SKAPs Inc., Pendergrass, GA, 
respectively. 

 At seven locations on approximately 200-ft intervals, prior to trench backfilling 
operations, a 4-inch diameter schedule 40 PVC vent pipes were installed.  Each vent 
pipe included a slotted section of pipe extending from the bottom of trench to 3-ft below 
ground surface.  The remainder of the vent pipe was solid PVC extending to a height of 
10 to 12-ft above ground surface.  The pipe was supplied by Johnson Screens, Forked 
River, NJ.  A 16-in. diameter externally braced galvanized turbine ventilators 
(manufactured by Empire Ventilation Equipment Co., Inc., Long Island City, NY) were 
installed on each vent as well as a ¼-in diameter brass McMaster Carr sampling port.   

 When the geomembrane/geotextile panels and vent pipes (at selected locations) had 
been lowered into place, a front-end loader and excavator were then used to backfill the 
trench with gravel.  The ¾-in. diameter gravel was supplied by Pike Industries, from 
their Wells, ME quarry. 

A compacted clay layer was placed over the gravel backfill to limit surface water 
infiltration into the trench.  This soil barrier layer was constructed to be 2.5 ft. high 
above the surface of the gravel.  The compacted clay layer was constructed by first 
placing a separation geotextile over the gravel surface.  Five lifts, each 6 inches thick 
(compacted), were then placed on top of the geotextile.  A trench compactor, a Bomag 
BMP 851 padfoot compactor, was utilized to compact each lift of clay.  Soil for the 
compacted clay layer was supplied by STS Construction of East Lebanon, ME. 

Topsoil or a sand and gravel mixture was used to backfill the upper 6-inches of 
trench.  Topsoil was placed in areas that were originally grassed.  A sand and gravel 
mixture was used in the parking area along the eastern-most 50-ft of the southeast 
trench and in the road and parking area to the north of the concession stand along the 
northeast trench.  The topsoil was then hydroseeded.  Grass seed was placed on the 
areas adjacent to both trench sections that were used for temporary access roads.  
Around each gas vent, a ring of native shrubs were planted.  The topsoil and shrubs 
were supplied by Leaver’s Landscaping, Somersworth, NH.  The sand and gravel 
mixture was composed of on-site clean trench spoils and gravel used for trench backfill. 

Repairs to an existing concrete slab (adjacent to an existing canteen building) were 
performed by Panther prior to demobilizing from the Site.  A subcontractor, DQ 
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Concrete Foundation and Floor, assisted with placement of concrete, supplied by 
Seacoast Redimix Concrete, LCC. 

 

5.3 Relocated Waste and Trench Spoil Management 

During LFGVS excavation, landfill waste was encountered and was required to be 
relocated in a selected area on the top of the landfill.  The relocated waste was covered 
with a temporary plastic film for the duration of LFGVS construction.  Clean trench 
spoils were stockpiled to the northwest of landfill in the former quarry area. 

Upon the completion of LFGVS construction, the waste stockpile was compacted 
with a dozer and blended into the adjacent grades on top of the landfill.  The graded 
waste was then covered with a 6-inch layer of clean soil that had been previously 
stripped.  Some additional cover soil was required and clean trench spoils were used.  A 
6-inch thick layer of topsoil was then placed on top of the layer of clean cover soil.  The 
topsoil was then hydroseeded by the City of Somersworth. 

 
5.4 Slurry Fluid Management 

Bio-slurry was mixed in a stand-alone mixing tank that transferred the mix into two 
20,000 gallon storage tanks (i.e., Baker tanks) where it was mixed via recirculation until 
being pumped into the trench excavation,  Slurry levels within the trench were typically 
maintained between two to three feet below grade.  Due to slurry consumption rate 
within both the northeast and southeast trench segments, no slurry was pumped out of 
either trench.   

The General Contractor took measures to limit the quantity of slurry excavated 
from the trench by cutting holes in the excavator’s bucket.  Trench spoils were also 
drained directly from the end dumps spoils by raising the end dump’s bed to an angle to 
allow for liquids to drain out of the bed and back into the trench. Any slurry spilled 
from the tank or delivery hose was collected and placed directly into an open section of 
trench. 
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6. SUMMARY OF PROJECT COSTS 

Table 3 provides a comparison of the actual project costs with the ROD estimate of 
project costs. 
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7. CONTACTS 

This section includes the relevant contact information for the project. 
 

The PRPs used the following contractor for the RA: 
 
Thomas Krug, Project Manager 
GeoSyntec Consultants 
130 Research Lane, Suite 2 
Guelph ON, Canada, N1H 3E9 
519 822-2230 ext 242 
 
The following companies analyzed samples: 
 
Columbia Analytical Services 
1 Mustard St., Suite 250 
Rochester, NY, USA 14609 
585-288-5380 ext. 134 
 
 
The project manager for the PRPs was:  
Norm Leclerc 
City of Somersworth 
 
603-692-4262 x314 

 
The project managerS for the EPA were: 
 
Roger Duwart (prior to December 2004) and  
Michael Jasinski (after December 2004) 
EPA Remedial Project Manager / New England Chief, NH/RI Superfund Section 
United States Environmental Protection Agency 
New England (Region 1) 
1 Congress Street Suite 1100 (HBO) 
Boston, MA 
USA  02114-2023 
(617) 918-1352 (for Mike Jasinski) 
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Table 1: Major Construction Milestones for Remedial Action

Major Activity Date Milestone
 April-1996 Installation of BRW-1

 April-1999 100% Design Approved by EPA and NHDES
 July-2000 Updated 100% Design Completed
8-Jul-2000 Initiation of CTW Workpad Construction

1-Aug-2000 Excavation of First CTW Panel
11-Sep-2000 Backfilling of Final CTW Panel
28-Sep-2000 Completion of CTW Construction Activities
6-Jun-2001 Project Kick-Off Meeting and Initiation of Construction

29-Aug-2001 Final Inspection Meeting for Cover and Bedrock Extraction 
30-Oct-2003 Pre-Construction Meeting on Site
1-Nov-2003 Initiation of Excavation Activities for LFG Venting Trench
12-Dec-2003 Completion of Excavation for LFG Venting Trench
18-Dec-2003 Completion of Backfilling of LFG Venting Trench
8-Jan-2004 Completion of Site Grading for LFG Venting Trench

11-Jun-2004 Completion of Site Restoration for LFG Venting Trench
Pre-Final Inspection 15-Jun-2004 Pre-Final Inspection Meeting

Construction of Landfill Gas (LFG) 
Venting System

Bedrock Extraction Well 
Installation

Construction of Chemical 
Treatment Wall (CTW)

Remedial Action Design

Construction of Landfill Cover and 
Bedrock Extraction System

TR0057.46/Table 1 Construction Milestones V1
Updated: 15 March 2005
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Table 2: Summary of CTW Panels and Iron Usage

Panel
Start 

Location 
(feet)

End 
Location 

(feet)

Length of 
Panel (feet)

Excavation 
Date Backfill Date

Number of 
Bags of Iron 

Used

1-A 0 40.96 40.96 1-Aug-00 3-Aug-00 111
1-B 40.96 79.00 38.04 14-Aug-00 15-Aug-00 122
1-C 79.00 99.22 20.22  Nov-99  Nov-99 0
1-D 99.22 134.09 34.87 15-Aug-00 16-Aug-00 78
1-E 134.09 177.22 43.13 8-Aug-00 9-Aug-00 99

2-A 177.22 211.64 34.42 17-Aug-00 17-Aug-00 99
2-B 211.64 245.16 33.52 29-Aug-00 29-Aug-00 65
2-C 245.16 278.59 33.43 30-Aug-00 30-Aug-00 72

3-A 278.59 327.9 49.31 9-Aug-00 10-Aug-00 148
3-B 327.9 377.84 49.94 18-Aug-00 18-Aug-00 182

4-A 377.84 421.95 44.11 10-Aug-00 11-Aug-00 213
4-B 421.95 460.09 38.14 21-Aug-00 22-Aug-00 152
4-C 460.09 497.97 37.88 11-Sep-00 11-Sep-00 145

5-A 497.97 529.51 31.54 23-Aug-00 24-Aug-00 88
5-B 529.51 578.53 49.02 8-Sep-00 9-Sep-00 93
5-C 578.53 614.58 36.05 24-Aug-00 25-Aug-00 82

6-A 614.98 658.39 43.41 8-Sep-00 8-Sep-00 59
6-B 658.39 695.9 37.51 25-Aug-00 26-Aug-00 81
6-C 695.9 733.28 37.38 7-Sep-00 7-Sep-00 60

7-A 733.28 774.55 41.27 26-Aug-00 27-Aug-00 65
7-B 774.55 814.06 39.51 6-Sep-00 6-Sep-00 52

8-A 814.06 863.65 49.59 28-Aug-00 28-Aug-00 126
8-B 863.65 916.35 52.7 30-Aug-00 31-Aug-00 141

TOTAL CTW LENGTH 915.95 2333

TR0057.23/Task 25/Table 2 CTW Panel Characteristics
Updated: 26 July 2004
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Table 3: Comparison of ROD Estimated and Actual Costs Costs

Cost Item ROD Estimate (in 1993 $) ROD Estimate (in 2000 $**) 
Actual Cost without LFG 
Trench (costs to the end of 

2004)

Actual Cost with LFG 
Trench (costs to the end of 

2004) ***

Pre-Design Investigation Cost NA NA $1,720,000 $1,720,000

RA Capital Cost $12,744,700 $15,089,725 $4,034,000 $4,770,000

RA OM&M Cost $2,240,100 $2,652,278 $896,000 $946,000

Total RA Cost (without Pre-Design 
Investigations) $14,984,800 $17,742,003 $4,930,000 $5,716,000

Total Cost (RA and Pre-Design 
Investigations) NA NA $6,650,000 $7,436,000

Difference between Actual Total 
RA Cost Spent to Date and ROD 
Estimate of Total RA Cost (Capital 
plus OM&M Spent to Date) *

 --  -- ($12,812,003) ($12,026,003)

Notes:

** ROD Cost was adjusted from 1993 $ to 2000 $ using U.S. Department of Labor Consumer Price Index factor of 1.184

*** ROD Cost Estimate did not include costs for the LFG Trench

Actual OM&M costs include money spent to the end of 2004 and do not include an adjustment for the year the money was spent. 

LFG - Landfill Gas OM&M - Operations, Maintenance and Monitoring

NPV - Net Present Value RA - Remedial Action

NA - Not Available ROD - Record of Decision

* The difference between the Actual Total RA Cost Spent to Date and ROD Total RA Cost Estimate is due to the fact that the Actual Total RA Cost Spent to Date does not include OM&M 
costs past the year end of 2004 and that the ROD estimate includes the cost for a RCRA C landfill cover as the "final" cover for the site.  Both the ROD and Final RD/RA Statement of Work 
(SOW) recognize that the final landfill cover may be something other than a costly RCRA C cover.  As stated in the ROD (page 39) "after cleanup levels have been achieved and can be 
maintained without use of the chemical treatment 'wall', EPA will evaluate an appropriate cover to be installed to close the landfill.  A significant cost reduction could be realized."  The 
SOW provides (page26) that "the Work Settling Defendants shall submit an evaluation and proposal to EPA and NHDES, based on the data collected in the monitoring programs, of an 
appropriate landfill cover to be installed to close the landfill that is consistent with the ROD....the types of landfill cover that may be determined to be appropriate ... range from continued 
maintenance of the permeable cover to installation of a RCRA Subtitle C or D cap. 

TR0057.46/TR0057-RA Rpt Final Interim Tables 3 Cost Summary-2005-09-01
Updated: 25 August 2005
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Site Location Map
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Construction Sequence for 
Chemical Treatment Wall

B) Step 2 - Backfilling

Soil

Soil
water table

Bedrock

Granular Iron/Sand Mixture
Added to Open Trench

Biopolymer Slurry
holds trench open

Granular
Iron

A) Step 1 - Excavation

Soil

Soilwater table

Bedrock

Biopolymer Slurry
holds trench open

I-Beam
 End Stop

Granular
Iron

Backhoe Excavates
Trench

I-Beam
 End Stop

DRAFT

sc
he

m
at

ic
.a

i



212.3

211.7

209.3

215.5

209.1

207.1

207.5

207.3

207.3

208.9

217.4

215.5

216.1

216.9

217.4

217.1

217.5

215.5

217.8

217.8

215.0

213.8

203.7

200.9

208.1

194.8

198.8

190.8

190.5

201.6

189.7

189.4

189.4

189.3

195.4

206.1188.4

188.6

187.0

209.0

210.6

206.7

202.9

192.9

186.5

210.3

187.7

187.0

188.2

186.8

188.9

192.5

189.7

186.3

186.4

186.3

186.5

191.6

192.6

197.4 193.3

186.9

210.3

213.8

213.1

214.5

214.9

212.9

201.3

218.1

215.5

204.6

193.6

192.2

195.3

207.1

206.7

192.8

190.5

191.6

215.8

213.1

185.5

185.5

185.2

185.7

185.6

185.5

186.4

186.5

211.9

A
B

00

1
9
0

19
0

19
0

210

190

190

200

190

210

20
0

200
190

01
A

Blackwater Road

01
02

03

50 0 50 100 150ft

surface elevation contour in
feet above mean sea level
(ft amsl) based on 1996 data

surface elevation in ft amsl
road
surface water

wetland

approximate extent of 
waste area
City of Somersworth 
property boundary

Legend

188.9

200

La
ye

rs
: 

07

inferred groundwater flow 
direction in the overburden

18
6

18
7

18
8

18
9

water table elevation
contour (ft amsl)

15

185

190

chemical treatment wall 

14
aa

pilot-scale chemical 
treatment wall and monitoring 
wells

14
a

8

7

6

5

4
4

3

2

chemical treatment wall
section numbers

14

1

GEOSYNTEC 
CONSULTANTS

Figure: 3.1

186.65

187.01

186.98

187.14

186.52

187.27

186.45

186.13

186.65

185.88

186.87

186.52

186.55

185.92

185.97

186.15

186.64

186.0

185.89

186.45

186.89

187.75

189.34

187.4

186.49

186.34

185.22

185.22

185.8

16

water table elevation
5 August 1997 (ft amsl)

GEOSYNTEC 
CONSULTANTS

Figure: 1March 2000

Watertable Potentiometric Surface - Dec. 99
 Somersworth Landfill Superfund Site, Somersworth, NH

B-13WT

B-13L

B-9L

B-6L

B-9WT

B-3L

B-2L

MW-3

MW-4

MW-2

OB-4U

OB-15U

OB-16U

OB-17U

FS-1

FS-2

FS-14

FS-13

FS-12

FS-5

FS-3
FS-4

FS-6

FS-7

FS-8

FS-9

FS-10

FS-11TW-1TW-2TW-3
TW-4

PCE TCE

VC cis-1,2-DCE

12

>1 - 10 x ICL
ND -   ICL

>10 - 100 x ICL

1996-1999 maximum concentration
color scheme for overburden
groundwater samples

NA - data not available
ND - not detected
ICL - Interim Cleanup Level

GEOSYNTEC 
CONSULTANTS

Figure: 4July 2004

Chemical Treatment Wall Sections
 Somersworth Landfill Superfund Site, Somersworth, NH

DRAFT



Somersworth Superfund Site Operation and   GeoSyntec Consultants 
Maintenance Plan 
   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 

AS BUILT DRAWINGS FOR CTW 
 
 
 
 










	Appendix D Flysheet
	Bioremediation_Aberdeen_EA 2010
	1.0 Overview
	1.1 Site Background 
	1.2 Six Groundwater Sites:  History and Previous Investigations 
	1.2.1 DRMO Metal Scrap Yard
	1.2.2 Building 525 Site
	1.2.3 Building 3327 UST Site
	1.2.4 Tower Road Site
	1.2.5 Building 507 Site
	1.2.6 Building M600 Site


	2.0 Remedial Action Objectives
	3.0 Remedial Actions
	3.1 Implementation of Enhanced Reductive Dechlorination
	3.2 DRMO Metal Scrap Yard
	3.2.1 Pre- Construction Activities
	3.2.2 Construction and Field Installation
	3.2.3 Baseline Sampling
	3.2.4 Remediation Start-Up
	3.2.5 Bioaugmentation
	3.2.6 Subsequent Activities and Modifications
	3.2.7 Summary

	3.3 Building 525 Site
	3.3.1 Pre-System Construction Activities
	3.3.2 System Construction and Field Installation
	3.3.3 Baseline Sampling
	3.3.4 Remediation System Start-Up
	3.3.5 Bioaugmentation
	3.3.6 Subsequent Activities and Modifications
	3.3.7 Summary

	3.4 Building 3327 UST Site
	3.4.1 Pre-System Construction Activities
	3.4.2 System Construction and Field Installation
	3.4.3 Baseline Sampling
	3.4.4 Remediation System Start-Up
	3.4.5 Bioaugmentation
	3.4.6 Subsequent Activities and Modifications
	3.4.7 Summary

	3.5 Tower Road Site
	3.5.1 Pre-System Construction Activities
	3.5.2 System Construction and Field Installation
	3.5.3 Baseline Sampling
	3.5.4 Remediation System Start-Up
	3.5.5 Bioaugmentation
	3.5.6 Subsequent Activities and Modifications
	3.5.7 Summary

	3.6 Building 507 Site
	3.6.1 Pre-System Construction Activities
	3.6.2 System Construction and Field Installation
	3.6.3 Baseline Sampling
	3.6.4 Remediation System Start-Up
	3.6.5 Bioaugmentation
	3.6.6 Subsequent Activities and Modifications
	3.6.7 Summary

	3.7 Building M600 Site
	3.7.1 Pre-System Construction Activities
	3.7.2 System Construction and Field Installation
	3.7.3 Baseline Sampling
	3.7.4 Remediation System Start-Up
	3.7.5 Bioaugmentation
	3.7.6 Subsequent Activities and Modifications
	3.7.7 Summary

	3.8 Land Use Controls

	4.0 Demonstration of Completion
	4.1 Results of Ongoing Groundwater Monitoring
	4.1.1 DRMO Metal Scrap Yard
	4.1.2 Building 525 Site
	4.1.3 Building 3327 UST Site
	4.1.4 Tower Road Site
	4.1.5 Building 507 Site
	4.1.6 Building M600 Site

	4.2 Declaration of Operable and Functional Remedial System
	4.3 Summary and Conclusions

	5.0 Ongoing Activities
	6.0 Community Relations
	7.0 Certification Statement
	8.0 References
	Appendix A

	Bioremediation_Avco Lycoming_EPA 2000
	Bioremediation_Caldwell Trucking_Finn 2003
	General Contents
	Part A Contents
	PAPER A-21
	ABSTRACT
	INTRODUCTION
	FIELD PILOT STUDY
	Pilot Study Area Layout
	Hydraulic Testing
	Tracer Testing
	Baseline Sampling
	Nutrient Addition and Bioaugmentation
	DHE Trends
	Degradation of Chlorinated Ethenes
	Well C-22 Performance
	Degradation of Chlorinated Ethanes
	Degradation of Chlorinated Methanes
	Geochemical Conditions
	Measured Field Half-Lives

	CONCLUSION
	REFERENCES


	Bioremediation_Kelly AFB_USDOD 2007
	Bioremediation_Savannah River_Ross 2007
	Bioremediation_Watertown Case Study_EPA 2000
	ChemOx_Old Camden County Landfill_Chapelle 2005
	ChemOx_Old Camden County Landfill_NAVFAC 1999
	ChemOx_Tenneco Automotive_EPA 2009
	ChemOx_Unnamed Facility_Applebaum & Smith 2009
	General Contents
	Part L Contents
	PAPER L-60
	ABSTRACT
	INTRODUCTION
	PILOT STUDY AREA SETTING
	PILOT STUDY OVERVIEW
	RegenOx™ Pilot Study
	ARD/NewmanZone® Pilot Study



	Cover-Cap_Coshocton Landfill_EPA 2008
	Cover-Cap_Mica Landfill_Washington Ecology 2001
	Cover-Cap_Mica Landfill_Washington Ecology 2008
	Periodic Review
	Spokane, WA

	1.0 Introduction
	2.0 Summary of Site Conditions
	2.1 Site Description and History
	2.2 Site Investigations and Cleanup
	2.3 Summary of Cleanup Action

	3.0 Periodic review
	3.1 Regulation
	3.2 Basis
	3.3 The effectiveness of ongoing or completed cleanup actions, including the effectiveness of engineered controls and institutional controls in limiting exposure to hazardous substances remaining at the site
	3.4 New scientific information for individual hazardous substances or mixtures present at the site
	3.5 New applicable state and federal laws for hazardous substances present at the site
	3.6 Current and projected site and resource uses
	3.7 The availability and practicability of more permanent remedies
	3.8 The availability of improved analytical techniques to evaluate compliance with cleanup levels

	4.0 Conclusions
	5.0 References Cited

	Cover-Cap_Site 10, Northend Landfill_NAVFAC 1999
	FINAL SECOND FIVE-YEAR REVIEW OF RECORD OF DECISION_NAVAL MAGAZINE INDIAN ISLAND_PORT HADLOCK, WA
	EXECUTIVE SUMMARY
	Five-Year Review Summary Form
	Signature_Approval Page
	CONTENTS
	APPENDICES
	FIGURES
	TABLES

	ABBREVIATIONS AND ACRONYMS
	1.0 INTRODUCTION
	Figure 1-1 Site Locations

	2.0 SITE CHRONOLOGY
	Table 2-1 Chronology of Key Events
	Table 2-2 Site Status Summary for Naval Magazine Indian Island

	3.0 BACKGROUND
	3.1 PHYSICAL SITE CHARACTERISTICS
	3.1.1 Geology
	3.1.2 Groundwater
	3.1.3 Surface Water
	3.1.4 Marine Environment Adjacent to Site 10
	3.1.5 Land Use

	3.2 CONTAMINANTS OF CONCERN
	3.2.1 Site 10 (Northend Landfill)
	3.2.2 Site 21 (Building 86 Fill)
	3.2.3 Post-ROD Sites


	4.0 REMEDIAL ACTIONS
	4.1 SITE 10 (NORTHEND LANDFILL)
	4.1.1 Remedy Selection
	4.1.2 Remedy Implementation
	4.1.3 Operation, Maintenance, and Monitoring

	4.2 SITE 21 (BUILDING 86 FILL)
	4.2.1 Remedy Selection
	4.2.2 Remedy Implementation

	4.3 POST-ROD REMOVAL ACTION SITES
	4.3.1 Site 33 (Small Arms Range)
	4.3.2 Site 34 (Open Burn/Open Detonation Range)
	4.3.3 Site 35 (Building 154 Floor Drain)
	4.3.4 Site 36 (New Boneyard)
	4.3.5 SITE EO101 (CRANE POINT AMMO PIER)

	Figure 4-1 Components of the Landfill Cap and Shoreline Protection System
	Figure 4-2 Beach Locations

	5.0 PROGRESS SINCE LAST 5-YEAR REVIEW
	Table 5-1 Actions Taken Since Previous 5-Year Review

	6.0 FIVE-YEAR REVIEW PROCESS
	6.1 FIVE-YEAR REVIEW TEAM
	6.2 COMMUNITY NOTIFICATION AND INVOLVEMENT
	6.2.1 History of Community Involvement
	6.2.2 Community Involvement During Second 5-Year Review

	6.3 DOCUMENT REVIEW
	6.4 DATA REVIEW
	6.4.1 Groundwater Monitoring at Site 10
	6.4.2 Sediment Monitoring
	6.4.3 Human Health Risk Assessments for Shellfish Consumption

	6.5 RESULTS OF SITE INSPECTION
	6.5.1 Completed Remedial Actions
	6.5.2 Inspection of Institutional Controls

	6.6 RESULTS OF INTERVIEWS
	6.6.1 Navy Personnel
	6.6.2 Agency Personnel
	6.6.3 Community


	7.0 TECHNICAL ASSESSMENT
	7.1 FUNCTIONALITY OF REMEDY
	7.1.1 Functionality of the Remedy for Site 10
	7.1.2 Functionality of the Remedy for Site 33
	7.1.3 Functionality of the Remedy for Site 36
	7.1.4 Operation and Maintenance Costs for Site 10

	7.2 CONTINUED VALIDITY OF ROD ASSUMPTIONS
	7.2.1 Review of Applicable or Relevant and Appropriate Requirements
	7.2.2 Review of Risk Assessment Assumptions

	7.3 NEW INFORMATION
	7.4 TECHNICAL ASSESSMENT SUMMARY

	8.0 RECOMMENDATIONS AND FOLLOWUP ACTIONS
	9.0 CERTIFICATION OF PROTECTIVENESS
	10.0 NEXT REVIEW
	11.0 REFERENCES
	APPENDIX A Site Inspection Checklist
	APPENDIX B Interview Responses

	Excavation_Clovis Landfill_Serpa 2008
	Excavation_Ionia Landfill Superfund Site_EPA 2010
	Excavation_Perdido Landfill_Mining_Florida DEP 2009
	Perdido Landfill Mining Report_final
	Attachment A tab
	Attachment A. Perdido Drawing Set-06082009
	FIGURE1
	FIGURE2
	FIGURE3
	FIGURE4
	FIGURE5

	Attachment B
	Attachment C tab
	Appendix C. application report
	Attachment D tab
	Attachment D. Perdido_LF_Permit_Issue_No_Public_Notice_Ltr_&_permit_02-14-08

	ImpermBarrier_Gilson Road Superfund Site_EPA 2009
	FINAL REPORT TECHNICAL ASSISTANCE FOR THE GILSON ROAD SUPERFUND SITE
	TABLE OF CONTENTS
	EXECUTIVE SUMMARY
	1.0 INTRODUCTION
	2.0 MAROS EVALUATION
	3.0 CONCLUSIONS AND RECOMMENDATIONS
	4.0 REFERENCES
	TABLES
	APPENDIX A - MAROS 2.2 METHODOLOGY
	APPENDIX B - MAROS REPORTS
	APPENDIX C - LIST OF ACRONYMS

	ImpermBarrier_Sites 5, 15, 17_EPA 1998
	ImpermBarrier_Western Processing Superfund Site_EPA 2008
	Table of Contents
	Executive Summary
	1. Introduction
	1.1 Purpose of the Five-Year Review
	1.2 Authority for Conducting the Five-Year Review
	1.3 Who Conducted the Five-Year Review
	1.4 Review Status
	1.5 Areas, Cells, Sectors, and Operating Units

	2. Site Chronology
	3. Background
	3.1 Site Location and Surface Characteristics
	3.2 Subsurface Characteristics
	3.3 History of Contamination

	4. Remedial Actions
	4.1 Initial Subsurface Investigation and Cleanup
	4.2 Source Control
	4.3 Groundwater Cleanup
	4.4 Mill Creek
	4.5 East Drain
	4.6 ESD
	4.7 Post ESD Status

	5. Progress since Last Review
	5.1 Protectiveness Statement (2003)
	5.2 Recommendations (2003)

	6. Five-Year Review Process
	6.1 Administrative Components
	6.2 Community Notification
	6.3 Document Review
	6.4 Data Review
	6.5 Site Inspection
	6.6 Interviews

	7. Technical Assessment
	Question A
	Question B
	Question C
	Technical Assessment Summary

	8. Issues, Recommendations and Follow-up Actions
	9. Protectiveness Summary
	10. Next Review
	Figures & Tables
	F1: Site Location
	F2: Aerial Photo of Site
	F3: Sector Map
	F4: Site Map
	F5: Piezometers
	F6: Monitoring Wells
	F7: Process Flow Diagram
	F8: Site Cap Layers
	F9: Organics Removed
	F10: Heavy Metal Removal
	T1: Monitoring Schedule
	T2: Target Compounds
	T3: Mill Creek
	T4: East Drain
	T5: Detected Constituents 
	T6: Detected VOCs & SVOCs

	Appendices
	A1: Community Notification
	A2: Site Inspection Checklist
	A3: Interview Records
	A4: Site Photographs


	LFG_Coakley Landfill Superfund Site_EPA 2011.pdf
	THIRD FIVE-YEAR REVIEW REPORT
	TABLE OF CONTENTS
	EXECUTIVE SUMMARY
	1.0 INTRODUCTION
	2.0 SITE CHRONOLOGY
	3.0 BACKGROUND
	4.0 REMEDIAL ACTIONS
	5.0 PROGRESS SINCE THE LAST FIVE-YEAR REVIEW
	6.0 THE FIVE-YEAR REVIEW PROCESS
	7.0 TECHNICAL ASSESSMENT
	8.0 ISSUES
	9.0 RECOMMENDATIONS AND FOLLOW-UP ACTIONS
	10.0 PROTECTIVENESS STATEMENTS
	11.0 NEXT REVIEW
	APPENDIX A - REFERENCES
	APPENDIX B - SITE MAP, SITE PLAN, AND GROUNDWATER ELEVATION CONTOUR MAPS
	APPENDIX C - ANNUAL MONITORING RESULTS
	APPENDIX D - INTERVIEW REPORT
	APPENDIX E - PHOTOS DOCUMENTING SITE CONDITIONS
	APPENDIX F - INSPECTION CHECKLIST
	APPENDIX G - MONITORING NETWORK, ANALYTICAL PARAMETERS & SAMPLING FREQUENCY
	APPENDIX H - INQUIRY ON NEW DRINKING WATER WELLS
	APPENDIX I - GMP & GMP NOTICE
	APPENDIX J - EVALUATION OF POTENTIAL TOXICITY OF SEDIMENTS
	APPENDIX K - EVALUATION OF POTENTIAL VAPOR INTRUSION
	APPENDIX L - ARARs & TBCs
	APPENDIX M - NHDES SAMPLING REQUIREMENTS
	APPENDIX N - EPA PUBLIC NOTICES ABOUT START OF FIVE YEAR REVIEW

	LFG_Colbert Landfill Superfund_EPA 2010.pdf
	attachment A - complete.pdf
	fig 1 from 5-yr review - site location.pdf
	fig 3-2 from O&M manual - EWs and pipes
	fig 8 from 5-yr review - monitoring locs
	Geologic X-Sections from Landau report 1991
	2007 supplemetal sampling figs from 5-yr - lower aquifer
	fig 28 from 5-yr review - domestic locs
	fig 9 to 15 from 5-yr - trends at EWs
	WL - Jan2010 upper
	WL - Jan2010 lower

	ATTACHMENT B.PDF
	colbert landfill inventory
	O&M
	LFG wksht

	OUTPUT
	Summary 1-6

	electricity footprint
	global electricity

	REFERENCE
	Default Reference Summary

	electricity footprint.pdf
	global electricity
	energy and elec.



	MNA_LFG_Somersworth Landfill Superfund Site_EPA 2005
	Title Page
	Signature Page
	Table of Contents
	1. Introduction
	2. Preferred Remedial Action Description
	3. Chemical Treatment Wall Construction
	4. Permeable Landfill Cover and Derock Groundwater Extraction System Construction
	5. Landfill Gas Venting Trench Construction 
	6. Summary of Project Costs
	7. Contacts
	8. References
	Tables
	Figures
	Appendix A
	Appendix B
	Appendix C
	Appendix D
	Appendix E

	MNA_Onalaska Landfill Superfund Site_EPA 2006
	MNA_Onalaska Landfill Superfund Site_EPA 2008
	Executive Summary
	Introduction
	Site Chronology
	Background
	Remedial Actions
	Progress Since the Last Five-Year Review
	Five Year Review Process
	Technical Assessment
	Issues
	Recommendations and Follow-Up Actions
	Protectiveness Statment
	Next Review
	Attachments
	Attachment 1
	Attachment 2
	Attachment 3
	Attachment 4
	Attachment 6
	Attachment 7
	Attachment 8
	Attachment 9
	Attachment 10

	MNA_Railroad Maintenace Facility_Lacko 2001
	P&T_Onalaska Landfill Superfund Site_EPA 2006
	P&T_Onalaska Landfill Superfund Site_EPA 2008
	Executive Summary
	Introduction
	Site Chronology
	Background
	Remedial Actions
	Progress Since the Last Five-Year Review
	Five Year Review Process
	Technical Assessment
	Issues
	Recommendations and Follow-Up Actions
	Protectiveness Statment
	Next Review
	Attachments
	Attachment 1
	Attachment 2
	Attachment 3
	Attachment 4
	Attachment 6
	Attachment 7
	Attachment 8
	Attachment 9
	Attachment 10

	P&T_Skinner Landfill Superfund Site_EPA 2004
	P&T_Skinner Landfill Superfund Site_EPA 2009
	P&T_Solvent Recovery Connecticut Superfund Site_EPA 2010
	FIRST FIVE YEAR REVIEW REPORT
	TABLE OF CONTENTS
	ACRONYMS AND ABBREVIATIONS
	EXECUTIVE SUMMARY
	1.0 INTRODUCTION
	2.0 SITE CHRONOLOGY
	3.0 BACKGROUND
	4.0 REMEDIAL ACTIONS
	6.0 PROGRESS SINCE THE LAST FIVE-YEAR REVIEW
	6.0 FIVE-YEAR REVIEW PROCESS
	7.0 TECHNICAL ASSESSMENT
	8.0 ISSUES
	9.0 RECOMMENDATIONS AND FOLLOW-UP ACTIONS
	10.0 PROTECTIVENESS STATEMENT
	11.0 NEXT REVIEW
	TABLES
	FIGURES
	ATTACHMENT 1 PUBLIC NOTICE OF FIVE-YEAR REVIEW
	ATTACHMENT 2 FIVE YEAR REVIEW SITE INSPECTION CHECKLIST
	ATTACHMENT 3 INTERVIEW REPORTS

	Phyto_3 Case Studies_EPA 2000
	Phyto_317319Area Argonne_ANL 2010
	APT_66172.pdf
	Table of Contents
	List of Figures
	List of Tables
	Abstract:
	Introduction:
	Monitoring Protocols:
	Site-wide VOC monitoring::
	Sap Flow Measurements:

	Results:
	Site-wide VOC monitoring:
	Sap Flow Measurements:
	For the 319 Area, thirteen hybrid poplar trees in the vicinity of MW 319171 were monitored from May 8 to July 9, 2009, from the beginning to the height of the transpirative period.  All of these trees were the same used in 2008, but several of them ha...
	Collecting sap flow measurements in the 319 Area for 2009 offered perhaps more accurate data compared to previous years’, because we were able to measure heartwood sap flow. Average sap flow, flux and tree diameters for the thirteen trees measured in ...

	Acknowledgements:
	References:
	Figure 1: Aerial Pictures of the 317/319 Area, 2001 and 2006.  Each tree in this area was given a specific coordinate number composed of row lettering and a numbering. Row lettering start from top row (N) and numbering increases from left to right (W ...
	Figure 3 a,b,c: Mean VOC branch levels of trees growing in hot spots near 317 vaults on three vegetation sampling dates in July 2009.
	/
	/
	/
	/
	Figure 5: Comparison of diurnal sap flow over eight days for three TDP30 probes (15mm depth) mounted at three different heights and orientation on hybrid poplar tree in 319 HC Area. Time period is June 4-11, 2009.
	Figure 6: Typical diurnal sap flow showing difference in flow and timing between shallower and deeper woods of a hybrid poplar in 319 HC Area. Time period is June 4-11, 2009.
	Table 2: DBH, mean sap flows and sap flux for thirteen hybrid poplar trees in the 319 Area sampled from June 4-July 9, 2008 and 2009.
	Note: Total wood sap flow is estimated sap flow for whole tree diameter minus bark. Sap flux is mean measured flux by probes. For 2008, total sap flow was estimated using total wood area and measured flux; for 2009 total sap flow is sum of outer and i...
	Table 3: Comparison of mean daily sap flow and sap flux at two different wood depths, June 4-July 9, 2009.

	Appendix 1 - Summer 2009 Field Data: VOCs in plant tissue from field samples (ng/g dry weight).
	Samples highlighted in italics represent the samples taken in areas of higher concentration



	Phyto_Edgewood Area APG_EPA 2002
	Phyto_Edward Sears NJ_EPA 2002
	Phyto_Fort Worth AFB_EPA 2005
	PRB_Altus AFB_USDOD 2008
	ER-0019.pdf
	1.0 EXECUTIVE SUMMARY
	1.1 BACKGROUND
	1.2 OBJECTIVES OF THE DEMONSTRATION
	1.3 DEMONSTRATON RESULTS
	1.4 IMPLEMENTATION ISSUES

	2.0 TECHNOLOGY DESCRIPTION
	2.1 TECHNOLOGY DEVELOPMENT AND APPLICATION
	2.2 PROCESS DESCRIPTION
	2.3 PREVIOUS TESTING OF THE TECHNOLOGY
	2.4 ADVANTAGES AND LIMITATIONS OF THE TECHNOLOGY
	2.4.1 Advantages of the Technology
	2.4.2 Limitations of the Technology


	3.0 DEMONSTRATION DESIGN
	3.1 PERFORMANCE OBJECTIVES
	3.2 TEST SITE SELECTION
	3.3 TEST SITE HISTORY/CHARACTERISTICS
	3.4 PHYSICAL SETUP AND OPERATION
	3.5 SAMPLING AND MONITORING
	3.6 ANALYTICAL PROCEDURES

	4.0 PERFORMANCE ASSESSMENT
	4.1 PERFORMANCE DATA
	4.1.1 TCE Concentration Trends
	4.1.2 Total CAH Concentration Trends
	4.1.3 Dissolved Organic Carbon Concentration Trends

	4.2 PERFORMANCE CRITERIA
	4.3 DATA ASSESSMENT

	5.0 COST ASSESSMENT
	5.1 COST REPORTING
	5.2 COST ANALYSIS
	5.3 INTEGRATION OF THE BIOREACTOR CELL INTO LANDFILL CLOSURE

	6.0 IMPLEMENTATION ISSUES
	6.1 COST OBSERVATIONS
	6.2 PERFORMANCE OBSERVATIONS
	6.3 SCALE-UP
	6.4 OTHER SIGNIFICANT OBSERVATIONS
	6.5 LESSONS LEARNED
	6.6 END-USER ISSUES
	6.7 APPROACH TO REGULATORY COMPLIANCE AND ACCEPTANCE

	7.0 REFERENCES


	PRB_Moffet Federal Airfield_EPA 1998
	PRB_Offutt AFB_AFCEE 2004


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


	barcodetext: SDMS DocID 482108
	barcode: *482108*


