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ES EXECUTIVE SUMMARY 

This is the third Five-Year Review (FYR) for the Saco Municipal Landfill Superfund Site (the Site) 

located in Saco, York County, Maine. The purpose of this FYR is to review information to 

determine if the remedy is and will continue to be protective of human health and the environment. 

The triggering action for this statutory FYR was the signing of the previous FYR on September 9, 

2010. 

The Site is located on Foss Road, in York County, Maine. The Site consists of two parcels of land 

(approximately 90 acres combined) owned by the City of Saco (Figure 1). The Site includes four 

separate landfill areas (Landfill Areas 1, 2, 3, and 4) that comprise approximately 30 acres (Figure 

2). The City of Saco owned and operated the four-landfill areas from 1963 until 1988 and is the 

Potentially Responsible Party (PRP) at the Site. Numerous investigations have been performed 

at the Site. Early environmental investigations identified groundwater and surface water quality 

problems that were believed to be associated with outbreak of landfill leachate. Because the 

results of early investigations identified suspected contamination in nearby shallow wells, the 

municipal water supply was extended to residents along Buxton Road (Route 112) in 1975. In 

1990, the United States Environmental Protection Agency (EPA) placed the Site on the National 

Priorities List (NPL). 

In 1995, the City of Saco entered into an Administrative Order with EPA to conduct a Remedial 

Investigation and Feasibility Study (Rl/FS). The results for the Remedial Investigation (RI) Report 

determined that leachate from Landfill Areas 3 and 4 was causing reducing conditions that 

mobilized the naturally occurring arsenic and manganese into the groundwater beneath the Site, 

resulting in the discharge of contaminants to a wetland seep area and into surface water and 

sediments of Sandy Brook. 

In 1996, EPA signed an Action Memorandum to initiate a Non-Time Critical Removal Action 

(NTCRA) at the Site to address the source of contamination to groundwater below the Site. The 

NTCRA was completed in 1999. The objective of the NTCRA was to consolidate contaminated 

soils, sedimer:its and wastes within Landfill Areas 3 and 4; excavate several pockets of solid waste 

(approximately 5,000 cubic yards) located outside the landfill footprint and consolidate the 

materials into Landfill Areas 3 and 4; design and construct a multi-layer barrier landfill cap over 

Landfill Areas 3 and 4; develop land use restrictions to restrict future use of the Site; and create 
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a new on-site wetlands area southeast of Landfill Area 4 to compensate for the wetlands impacted 

by the cap construction. 

Concurrent with the NTCRA, a supplemental RI was performed at the Site between 1997 and 

1998 and included United States Geologic Survey (USGS) geologic and hydrologic surveys. The 

data were used to further characterize the nature and extent of contamination at the Site in support 

of the FS, which became final in July 2000. EPA subsequently signed the Record of Decision 

(ROD) for the Site in September 2000 (USEPA, 2000). The ROD specified the selected remedy 

which includes long-term maintenance of the cap constructed during the NTCRA; monitored 

natural attenuation of groundwater; long-term surface water and sediment monitoring and 

evaluation; and institutional controls to address the primary Site risks. 

This is the third FYR for the Saco Municipal Landfill Superfund Site. The triggering action for this 

statutory review is the signing of the second FYR on September 9, 2010. The FYR is required 

because hazardous substances, pollutants, or contaminants remain at the Site above levels that 

allow for unlimited use and unrestricted exposure. 

This FYR concludes that the remedy is functioning as intended and is protective of human health 

and the environment in the short-term. There are no current exposures of Site-related waste to 

humans or the environment at concentrations that would represent a health concern. The landfill 

cover system prevents exposure to waste material and contamination within the landfill. The 

institutional controls (ICs) and the municipal water line that was installed have eliminated 

groundwater use in areas impacted by the Site. The ICs prevent any land use that would result in 

exposures to Site-related contaminants. The maximum contaminant level (MCL) for arsenic has 

changed since the signing of the ROD from 50 microgram per liter (µg/L) to 10 µg/L. EPA will 

adjust the cleanup level for arsenic prior to certifying that cleanup levels have been achieved. 

Routine inspections and maintenance will continue to be performed at the landfill to ensure the 

cover system remains protective. Long-term groundwater, surface water, and sediment sampling 

will continue to be performed to evaluate the overall progress of the remedy towards achieving 

cleanup goals. 
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Five-Year Review Summary Form 

SITE IDENTIFICATION 

Site Name: · Saco Municipal Landfill Superfund Site 
EPA ID: MED980504393 

Lead agency: EPA 
Author name (Federal or State Project Manager): Leslie McVickar 
Author affiliation: U.S. Environmental Protection Agency 
Review period: 4/9/2015 - 7/10/2015 
Date of site inspection: 5/28/2015 
Type of review: Statutory 
Review number: 3 
Triggering action date: 9/9/2010 
Due date (five years after triggering action date): 9/9/2015 
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Five-Year Review Summary Form (continued) 


Issues/Recommendations 


lissues and Recommendations Identified in the Five-Year Review: 

Issue Category: No Issue 
Issue: ROD does not reflect current MCL for arsenic. 

OU(s): Site-wide Recommendation: Revise the groundwater cleanup level for arsenic in a 
future decision document to the current MCL of 10 µg/L; the concentration to 
be used to evaluate the long-term cleanup of groundwater. 

Affect Current Affect Future Party Oversight Party Milestone DateProtectiveness Protectiveness Responsible 
No Yes EPA EPA Ongoing 

Protectiveness Statement(s) 

Addendum Due DateOperable Unit: Protectiveness Determination: 
(if applicable):Site-wide Short-term Protective 
Not applicable 

Protectiveness Statement: 
The remedy is considered protective of human health and the environment in the short-term. 
There are no current exposures of Site-related waste to humans or the environment at 
concentrations that would represent a health concern. The landfill cover system prevents 
exposure to waste material and contamination within the landfill . The I Cs and the municipal water 
line that was installed have eliminated groundwater use in areas impacted by the Site. The ICs 
prevent any land use that would result in exposures to Site-related contaminants. The MCL for 
arsenic has changed since the signing of the ROD from 50 µg/L to 1 O µg/L. EPA will adjust the 
cleanup level for arsenic prior to certifying that cleanup levels have been achieved. Routine 
inspections and maintenance will continue to be performed at the landfill to ensure the cover 
system remains protective. Long-term groundwater, surface water, and sediment sampling will 
continue to be performed to evaluate the overall progress of the remedy towards achieving 
cleanup goals and long-term protectiveness. 
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INTRODUCTION 

The purpose of a Five-Year Review (FYR) is to evaluate the implementation and performance of 

a remedy in order to determine if the remedy will continue to be protective of human health and 

the environment. The methods, findings, and conclusions of reviews are documented in FYR 

reports . In addition, FYR reports identify issues found during the review, if any, and document 

recommendations to address them. 

The U.S. Environmental Protection Agency (EPA) prepares FYRs pursuant to the Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA) Section 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, 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 ofall such reviews, and any actions taken as a result 

of such reviews. " 

EPA interpreted this requirement further in the NCP; 40 Code of Federal Regulations (CFR) 

Section 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 actions no less often than 

every five years after the initiation of the selected remedial action." 

EPA conducted a FYR on the remedy implemented at the Saco Municipal Landfill Superfund Site 

(the Site) in Saco, York County, Maine. EPA is the lead agency for developing and implementing 

the remedy for the Site. The Maine Department of Environmental Protection (Maine DEP), as the 
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II 

support agency representing the State of Maine, has reviewed all supporting documentation and 

provided input to EPA during the FYR process. 

This is the third FYR for the Site. The triggering action for this statutory review is the signing of 

the second FYR on September 9, 2010. The FYR is required because hazardous substances, 

pollutants, or contaminants remain at the Site above levels that allow for unlimited use and 

unrestricted exposure. 

PROGRESS SINCE THE LAST REVIEW 

The second FYR was signed on September 9, 2010. In 2010, the remedy was considered 

protective in the short-term and long-term. Tables 1 and 2 below provide the protectiveness 

statement and recommendations from the 2010 FYR. 

Table 1 

Protectiveness Determinations/Statements from the 201 O FYR 


ProtectivenessOU# 
Determination 

Site­
Protectivewide 

Protectiveness Statement 

All immediate threats. at the Site have been addressed, and the 
remedy is expected to be protective of human health and the 
environment in the short term because of the institutional controls, 
alternative water supply, and the eventual restoration of the 
groundwater to cleanup levels. The remedy is considered protective 
of human health and the environment in the short-term because: 

• 	 There is no current exposure of Site-related waste to humans or 
the environment at levels that would represent a health concern. 

• 	 The landfill cover system prevents exposure to the waste material 
and contaminants within the landfill. 

• 	 The public water line has eliminated groundwater use within the 
area impacted by the landfill. 

• 	 The land use restriction prevents any use of the land that would 
result in an exposure to hazardous substances, pollutants, or 
contaminants. 

To ensure short-term protectiveness, there will be continued 
performance of operation, maintenance, and monitoring activities. 
Due to a change in the acceptable level for arsenic in groundwater, a 
reduction in the cleanup level for arsenic will be necessary prior to the 
certification that the groundwater has been fully restored and long­
term protectiveness has been achieved. 
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Table 2 

Status of Recommendations from the 201OFYR 


Original CompletionOU Recommendations/ Party Oversight CurrentIssue Milestone Date (if# Follow-up Act ions Responsible Party StatusDate applicable) 
The need to 
revise the 
groundwater 

Revise the cleanup level groundwater for arsenic to 
cleanup level forSite- reflect a 
arsenic in the future PRP EPA/State NA Ongoing NAwide current MCL to evaluate the long-to evaluate 
term cleanup of thethe long-
groundwater.term cleanup 


of the 

groundwater. 


STATUS OF RECOMMENDATIONS FROM THE 2010 FYR 

Recommendation 1 

To address the recommendation to revise the cleanup level for arsenic in the f~ture , long-term 

monitoring of groundwater continued. Data collected was evaluated to ensure current 

protectiveness as well as to support the future evaluation of the long-term cleanup ofgroundwater. 

All data collected at the Site is reviewed and summarized in annual long-term monitoring reports 

prepared by the City of Saco, who is the Site PRP. 

Remedy Implementation Activit ies and Institutional Controls 

There have been no Remedy Implementation Activities performed at the Site since the second 

FYR was completed in 2010. A summary of historical Site investigations and Remedy 

Implementation Activities are included in Appendix A. 

I Cs for the Site were completed prior to the ROD. Land and groundwater use has been restricted 

by the "Grant of Environmental Restrictions and Right of Access" (Environmental Restrictions) 

agreed to by the City, the EPA, and the Maine DEP. These Environmental Restrictions are 

considered necessary to ensure long-term protection of public health. The Environmental 

Restrictions include: 
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• 	 No use that disturbs the integrity of any layers of the cap, or any other structures for 

maintaining the effectiveness of the Removal Action, whether in place now or put in place 

in the future; 

• 	 No groundwater use, including, but not limited to, use as a drinking water supply. No 

groundwater wells shall be installed within the Groundwater Restriction Parcel except for 

purposes of groundwater monitoring pursuant to a plan approved by the City, EPA and 

Maine DEP; 

• 	 No use of the waters of Sandy Brook within the Groundwater Restriction Parcel; and 

• 	 No residential development and no activity or use at the Site which adversely impacts the 

NTCRA, whether now or in the future, including, without limitation: (1) systems and areas 

to collect and/or contain groundwater, surface water runoff, or leachate; (2) systems or 

containment areas to excavate, dewater, store, treat, and/or dispose of soils and 

sediments; and (3) systems and studies to provide long-term environmental monitoring of 

groundwater, surface waters, and sediments and to ensure the long-term effectiveness of 

the Removal Action and its protectiveness of human health and the environment. 

The City of Saco ensures that the ICs remain in effect. 

System Operation and Maintenance Activities 

The operation, maintenance, and monitoring activities are performed by the PRP. Monitoring and 

maintenance reports are submitted to EPA and Maine DEP for review. In addition, EPA's 

oversight contractor performs routine Site inspections and oversees PRP activities, as necessary. 

The operation and maintenance activities focus on maintaining the vegetative cover of the landfill 

cap, monitoring the physical condition of drainage structures and gas vents, monitoring for 

nuisance rodents and invasive plant species, and repair of erosion. Monitoring activities include 

collection and analysis of environmental samples to monitor contaminant of concern (COC) 

concentration trends in surface water, sediments, and groundwater. 
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111 FIVE-YEAR REVIEW PROCESS 

Administrat ive Components 

The public was notified of the initiation of the Five-Year Review on January 5, 2015. The Saco 

Municipal landfill Superfund Site Five-Year Review was led by Ms. Leslie McVickar of the EPA, 

Remedial Project Manager (RPM) for the Site and Sarah White, the Community Involvement 

Coordinator (CIC). Iver Mcleod, of the Maine DEP, assisted in the review as the representative 

for the support agency. 

The review, which began on April 9, 2015, consisted of the following components: 

• Community Involvement; 

• Document Review; 

• Data Review; 

• Site Inspection; and 

• Five-Year Review Report Development and Review. 

Community Notification and Involvement 

Activities to involve the community in the FYR process were initiated in January 2015. Per Region 

1 policy, a region-wide press release announcing all upcoming five-year reviews in New England 

was issued on January 5, 2015 and is attached in Appendix B. The results of th~ review and 

report will be made available online and at the following repositories: 

Saco City Hall, 300 Main Street, Saco, ME 04072 

EPA Records and Information Center, 1st Floor 


5 Post Office Square, Suite 100 (HSC) 


Boston, MA 02109-3912 


(617) 918-1440 
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Document Review 

This FYR consisted of a review of relevant documents, which included the following: 

• September 2000 ROD 

• Consent Decree 

• O&M records 

• Long-Term Monitoring Reports and Data 

• Soil and Groundwater Cleanup Standards and 

• Previous FYR Reports 

Data Review 

Long-term groundwater monitoring has been performed at the Site since June 2001. The long­

term monitoring well network includes 24 groundwater monitoring wells and nine surface water 

and sediment locations. Samples are collected semi-annually (typically May/June and 

October/November) and the results are discussed in annual long-term monitoring reports 

prepared by the PRP's consultant, Woodward & Curran. As part of the third FYR, EPA reviewed 

the 2014 Annual Long-Term Monitoring and Third Five:Year Review Report prepared by 

Woodard & Curran, dated March 31 , 2015 (Woodard & Curran, 2015). As part of the report, 

Woodard & Curran evaluated data trends for Site COCs (arsenic, manganese, and benzene) and 

iron for each long-term monitoring location (groundwater and surface water/sediment) using data 

collected from June 2001 through November 2014. A summary of the results is provided in the 

sections below. Data summary tables presented in the 2014 Annual Long-Term Monitoring and 

Third Five-Year Review Report are included in Appendix C. 

Groundwater Elevations and Groundwater Sampling Data 

A review of groundwater elevation data provided in the 2014 Annual Long-Term Monitoring and 

Third Five Year Review Report indicates that overburden groundwater flow from Landfill Areas 1 

and 2 is generally west/southwest towards Sandy Brook. There are no bedrock monitoringwells 

in Landfill Areas 1 and 2 from which to measure groundwater elevations. Overburden and bedrock 

groundwater flow from Landfill Areas 3 and 4 is generally to the east/southeast towards Sandy 

Brook. 
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Concentrations of arsenic and manganese exceed interim cleanup levels (ICLs) in the majority of 

wells across the Site. Concentrations of benzene have not been detected above ICLs in any 

monitoring well in the last five years. A summary of increasing and decreasing trends in 

groundwater from 2001 through 2014 is presented in the table below. 

Table 3 

Summary of Increasing and Decreasing Trends in Groundwater (2001 - 2014) 


Analyte Sample Location ID Landfill Area Monitored 

MW-93-1 

Arsenic 
MW-95-4RD 
MW-97-13R 
MW-96-9R 

Manganese MW-93-7 

MW-13 
MW-95-3R 

Benzene MW-95-4R 
MW-95-4RD 
MW-97-13R 
MW-95-3R 
MW-95-68 

Arsenic MW-97-148-1 
MW-97-198 

MW-93-5 
MW-13 

MW-95-1R 
MW-95-18 
MW-95-3R 

MW-95-4SA 
Iron MW-95-4SB 

MW-95-68 
MW-97-198 

MW-97-148-1 
MW-93-5 

MW-95-7R 
MW-93-1 
MW-13 

Manganese MW-95-98 
MW-95-1R 
MW-95-18 
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Increasing Trends 
UpgradienUBackground 
Landfill Areas 3 and 4 
Landfill Areas 3 and 4 

Landfill Areas 3 and 4 


UpgradienUBackground 

Decreasing Trends 

Landfill Areas 1 and 2 
Landfill Areas 3 and 4 
Landfill Areas 3 and 4 
Landfill Areas 3 and 4 
Landfill Areas 3 and 4 
Landfill Areas 3 and 4 
Landfill Areas 3 and 4 
Landfill Areas 3 and 4 
Landfill Areas 3 and 4 
Landfill Areas 3 and 4 
Landfill Areas 1 and 2 
Landfill Areas 3 and 4 
Landfill Areas 3 and 4 
Landfill Areas 3 and 4 
Landfill Areas 3 and 4 
Landfill Areas 3 and 4 
Landfill Areas 3 and 4 
Landfill Areas 3 and 4 
Landfill Areas 3 and 4 
Landfill Areas 3 and 4 
Landfill Areas 3 and 4 

UpgradienUBackground 
Landfill Areas 1 and 2 
Landfill Areas 1 and 2 
Landfill Areas 3 and 4 
Landfill Areas 3 and 4 

7 

Geologic Unit 

Overburden 

Bedrock 

Bedrock 

Bedrock 


Overburden 


Overburden 
Bedrock 
Bedrock 
Bedrock 
Bedrock 
Bedrock 

Overburden 
Overburden 
Overburden 
Overburden 
Overburden 

Bedrock 
Overburden 

Bedrock 
Overburden 
Overburden 
Overburden 
Overburden 
Overburden 
Overburden 

Bedrock 
Overburden 
Overburden 
Overburden 

Bedrock 
Overburden 



Analyte Sample Location ID Landfill Area Monitored Geologic Unit 
MW-95-3R Landfill Areas 3 and 4 Bedrock 

MW-95-4SA Landfill Areas 3 and 4 Overburden 
MW-95-4SB Landfill Areas 3 and 4 Overburden 
MW-95-6S Landfill Areas 3 and 4 Overburden 

MW-97-13R Landfill Areas 3 and 4 Bedrock 
MW-97-14S-1 Landfill Areas 3 and 4 Overburden 
MW-97-19S Landfill Areas 3 and 4 Overburden 

MW-93-5 Landfill Areas 3 and 4 Overburden 
MW-95-7R Landfill Areas 3 and 4 Bedrock 
MW-96-9R Landfill Areas 3 and 4 Bedrock 

Note: Data in this table is based on Table 4-12 as presented in Woodard & Curran, 2015. 

The results of the data trend analysis concluded that concentrations of iron and manganese 

exhibit statistically significant decreasing trends with time in approximately half of the Site 

monitoring wells. Decreasing arsenic trends were observed in five monitoring wells (four 

overburden and 1 bedrock) in Landfill Areas 3 and 4. The decreasing trends suggest that natural 

attenuation is occurring in some parts of the Site. Long-term monitoring should continue so that 

data trends can be evaluated against the estimated cleanup time period stated in the 2000 ROD 

(60-100 years) . 

Monitoring well MW-93-1 is located hydraulically. upgradient of Landfill Areas 1 and 2 (Figure 2) 

and represents background conditions at the Site. Arsenic concentrations at this location have 

historically exceeded the ICL and have shown a slightly increasing trend since 2001 . However, 

all concentrations are below the ICL of 50 µg/L but above the current MCL of 10 µg/L. 

Surface Water 

There were no significant data trends observed for arsenic, iron, or manganese concentrations at 

the nine surface water sampling locations. The highest concentrations of COCs tend to be 

observed at sampling locations SW-52, SW-13, SW-37, and SW-34, which are located slightly 

upstream, adjacent to, and just downstream of the primary seep area, respectively. The 

concentrations will likely decrease over time as COCs in groundwater discharging to Sandy Brook 

continue to attenuate. 
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Sediment 

Decreasing trends of arsenic and iron concentrations were noted at sediment sample locations 

SD-21 and SD-31. A decreasing trend in manganese concentrations was noted at sediment 

sample location SD-7. There were no other apparent data trends observed at any sediment 

sampling location. The 2000 Environmental Risk Assessment (ERA) determined that 

concentrations of arsenic greater than 106 milligrams per kilogram (mg/kg) could impact benthic 

organisms by causing a moderate reduction in growth and reproduction. In the last five years, two 

arsenic detections have exceeded 106 mg/kg. Both detections were at sample location SD-34 

with a maximum concentration of 287 mg/kg detected in the sample collected in June 2011 . The 

ROD states that EPA will re-evaluate the potential environmental impacts of site contamination if 

individual sample locations reveal arsenic levels above 200 mg/kg in isolated locations or a more 

extensive area if arsenic levels are above 100 mg/kg. Arsenic concentrations above 100 mg/kg 

appear to be limited to the area around location SD-34 with limited detections above 100 mg/kg. 

One arsenic detection (SD-34 in June 2011 ) has exceeded 200 mg/kg in the last five years. Based 

on the limited number of detections exceeding 100 mg/kg and 200 mg/kg, re-evaluation of Site­

related impacts to sediment are not warranted at this time. COC concentrations in sediment will 

continue to be monitored during semi-annual sampling events. 

SITE INSPECTION 

The inspection of the Site was conducted on May 28, 2015. Representatives in attendance during 

the Site inspection were EPA (EPA's oversight contractor Nobis Engineering, Inc.) and the PRP's 

consultant Woodard & Curran. A copy of the landfill inspection report is included in Appendix D. 

The inspection included the following activities: 

• 	 Walking the perimeter and top of the landfill cap to look for evidence of erosion, cap 

disturbance, settlement, and growth of vegetation; 

• 	 Inspecting the on and off-cap storm water control structures for damage, settlement, 

sedimentation, vegetation, and blockage; and 

• 	 Inspecting the above ground portions of structures that penetrate the cap (i.e., gas vents) 

for damage. 

The results of the Site inspection are presented below according to the various components of 

the landfill cover system. 
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Landfill Surface 

The vegetative cover over the landfill surface was generally in good condition. EPA observed two 

areas of thin cover. One area was located in the southwest area of the cap near Bench I. The 

other area was a small bare spot located along the north side of the riprap channel located along 

the southwestern toe of the landfill slope. 

During historical inspections, animal burrows were in two locations on the ca~at the base of 

GV-15 and above the culvert outlet at the southern end of the sedimentation basin. Currently, the 

burrow at the base of GV-15 appears to be filled in/abandoned and the burrow above the culvert 

has been repaired. There were no new burrows identified during the FYR Site inspection. 

A small piece of filter fabric material was observed protruding from the ground in an area located 

north of the perimeter drain on the north slope of the landfill. It is unclear at this time what caused 

the fabric to become exposed. 

Benches 

The benches were observed to be in generally good condition with no major signs of erosion, 

undermining, bypass, breaching, or ponded water. EPA observed a 5-foot long area of light 

erosion of the soil at the upper edge of the riprap and geo-fabric lining of bench channel "E", along 

the bend at the bottom of the channel which is immediately south of the perimeter access road. 

Minor sediment deposits were observed in the channel and downstream of this location at the 
outlet of the culvert under the perimeter access road. The channel is still operational and does 

not require immediate repairs; however, this area should be monitored and repaired if further 

erosion is observed. 

Letdown Channels (down-drains) 

The gabion-lined letdown channels on the east end and northwest slope of the landfill were in 

good condition with no signs of settlement, material degradation, erosion, undercutting, or 

obstructions. The sump between the eastern down-drain and the sedimentation basin appeared 

to be in good condition with no obstructions. 
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Cover Penetrations 

Cover penetrations throughout the landfill cover system include 20 passive gas vent structures, 

numbered GV-1 through GV-20. The vents were generally found to be in good condition, but some 

damage was observed. 

The majority of the vent riser pipes were leaning down slope at various degrees of tilt. A review 

of inspection photos from the previous five years suggests that the amount of tilt has not changed 

significantly, and it appears that the gas vents are not actively moving. 

GV-11 and GV-15 exhibited the furthest extent of tilt. The tilt did not appear to be impacting the 

effectiveness of the vents, and no crimping or other structural deformity was observed. A review 

of photos from previous inspections identified no apparent change to the tilt of the gas vents. 

EPA observed gashes in the outer geomembrane boot at the base of GV-11, GV-15, GV-8, GV­

9, and GV-5 that may have been caused by mowing equipment. The damaged portions of the 

geomembrane boots are not physically connected to the landfill cap geomembrane. The vents 

will continue to be monitored for damage to the inner vent section that connects to the cap 

geomembrane. 

Monitoring Wells 

There have been no reports of issues with the security or integrity of the monitoring wells adjacent 

to the landfill cap. Monitoring wells appeared to be contained in protective standpipes with locked 

caps. 

Cover Drainage Layer 

The outlet pipes and riprap outlet zone of the drainage layer at the perimeter of the cover system 

appeared to be in good condition. No apparent damage to the outlet pipes or displacement of the 

riprap was observed. Rodent guards were present and in good condition on all of the outlet pipes. 
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Sedimentation Basin 

The sedimentation basin and outlet structures appeared to be in good condition and well 

maintained. There were no signs of settlement, material degradation, erosion, undercutting, or 

obstructions, and water was observed flowing freely from the outlet structures. An area of 

Japanese Knotweed (an invasive species) at the eastern end of the basin was obser.ied during 

previous inspections. During the FYR inspection, EPA noted the Japanese knotweed had been 

cut down. While the current stand of Knotweed is not located on the cap, it should continue to be 

controlled to prevent spread to other areas of the Site and the landfill cap. 

Retaining Walls 

No significant bulging or tilting was observed in the gapion baskets forming the retaining structure 

at the bottom of the down-drain on the east end of the landfill. 

Perimeter Ditches and Off-Site Discharge 

The perimeter ditches were in good condition at the time of the inspection. All of the drainage 

culverts also appeared to be in good condition. 

During the FYR inspection, EPA observed a new stand of Japanese Knotweed growing near a 

small riprap lined drainage area located approximately 75 feet from the southwestern corner of 

the landfill. This stand of Knotweed is not located on the cap; it should be controlled to prevent 

spread to other areas of the Site and the landfill cap. 

Perimeter Roads 

EPA observed light rutting at the terminus of the perimeter road to the south of the Area 4 landfill; 

this rutting was unchanged from previous inspections. EPA observed light rutting at the end of 

the northern perimeter road near the granite stockpiles. Should this condition worsen, repairs may 

be necessary. Otherwise, the perimeter roads were in good condition with no signs of erosion, . 

ruts, or potholes. 
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IV 

PAST INSPECTIONS 

Semi-annual inspections of the Saco Municipal Landfill have been conducted by the PRP, EPA 

(EPA's oversight contractor Nobis Engineering, Inc.). and Maine DEP since 2005. There have 

been no major issues regarding the operation and maintenance of the landfill remedial system. 

Operations, maintenance, and monitoring have adequately established the landfill cap integrity. 

INTERVIEWS 

During the FYR process, interviews were conducted with parties impacted by the Site, including 

the City of Saco (current landowners), PRP consultant (Woodard & Curran) and the Maine DEP, 

who are all involved in Site activities or aware of the Site. The purpose of the interviews was to 

document any perceived problems or successes with the remedy that has been implemented to 

date. Interviews were conducted from June 5 through July 2, 2015. Interviews are included in 

Appendix E. The following people were interviewed as part of the FYR: 

• 	 Mr. Iver Mcleod, Remedial Project Manager, Maine DEP 

• 	 Mr. Thomas Eschner, PG, Sr. Project Manager, Woodard & Curran 

• 	 Mr. Patrick Fox, Public Works Director, City of Saco, Maine 

There were no issues identified during the interviews performed during this FYR. 

TECHNICAL ASSESSMENT 

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

Remedial Action Performance 

Yes. The remedy is performing as intended, as indicated by the following: 

• 	 The landfill cap remains in good condition and continues to isolate and prevent direct 

contact with the solid waste contained within the landfill. 
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• 	 The groundwater contaminant plume has not expanded beyond the area defined by the 

ROD. 

• 	 Groundwater, surface water, and sediment concentrations remain within the range of 

concentrations identified in the ROD. 

System OperationsfOperation and Maintenance 

Operation and maintenance of the cap continues to be effective. Issues identified during the 

routine Site inspections by Nobis Engineering, Inc. on behalf of the EPA are regularly addressed 

or continue to be monitored as recommended. The monitoring well network appears to be 

adequate to define the current extent of the groundwater plume and monitor the progress of the 

cleanup. 

Opportunities for Optimization 

This FYR did not identify any changes in operating procedures that would further optimize the 

cleanup actions. 

Early Indicators of Potential Issues 

The physical components of the remedy are in good condition and appear to be functioning as 

intended. A review of historical groundwater indicates that some natural attenuation of COCs is 

occurring in certain portions of the Site. Long-term monitoring should continue so that data trends 

can be evaluated against the estimated cleanup time period stated in the 2000 ROD (60-100 years). 

Implementation of Institutional Controls and Other Measures 

A restrictive covenant has been placed on the property to prevent the use of the contaminated 

groundwater. The main access is fenced. No activities were observed that would have violated 

the ICs. 
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Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action 

objectives (RAOs) used at the time of the remedy section still valid? 

No, some of the exposure assumptions, toxicity data, and methods of evaluating risk used at the 

time of the 1998 Human Health Risk Assessment (HHRA) and the 2000 ROD remedy selection 

are no longer valid. However, the landfill cap, sediment removal, and ICs have eliminated the 

human health and ecological exposure pathways addressed by the 2000 ROD; therefore, these 

changes do not impact the short term protectiveness of the remedy. The cleanup levels and RAOs 

used at the time of the remedy selection are still valid and EPA will adjust the cleanup level for 

arsenic prior to certifying that the remedial objectives have been achieved. 

CHANGES IN STANDARDS AND TO BE CONSIDERED (TBCS) 

As part of the third FYR, the Applicable, Relevant, and Appropriate Requirements (ARARs) and 

To Be Considered (TBCs) were reviewed for changes that might affect the protectiveness of the 

remedy. 

Source contamin.ation was addressed under the NTCRA source control remedy completed in 

1999. ARARs related to the construction of the components of the source control remedy (soil 

and sediment removal and construction of the landfill cap) were met prior to the September 2000 

ROD and remain unchanged. The ROD presented ARARs related to the groundwater response 

action selected to control the migration of the contamination in groundwater. Table D-1 in the 

ROD contained the chemical-specific ARARs and TBCs. The ROD lists federal maximum 

contaminant levels (MCLs), non-zero maximum contaminant level goals (MCLGs), Maine 

maximum exposure guidelines (MEGs)-, and Maine Surface Water Quality Criteria (SWQC) as 

chemical specific ARARs, and arsenic, manganese, and benzene as the only COCs. The 

following discussions address these chemical-specific ARARs and other applicable TBCs. 

Federal Maximum Contaminant Levels (MCLs) 

As noted in the 2005 and 2010 Five Year Reviews, the MCL for arsenic has changed since the 

signing of the ROD from 50 µg/L to 10 µg/L. There have been no further changes to the MC Ls for 

COCs since the 2010 Five Year Review. Since there is no current exposure to the Site impacted 

groundwater, the short-term protectiveness of the cleanup has not changed. EPA will adjust the 

cleanup level for arsenic prior to certifying that cleanup levels have been achieved. 
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Federal Maximum Contaminant Level Goals (MCLGs) 

There have been no changes to the MCLGs for COCs since the 2010 Five Year Review. 

Maine Maximum Exposure Guidelines (MEGs) 

The Maine MEGs were updated in 2012 and include a revision to the MEG for manganese from 

the value of 200 µg/L cited in the ROD to a less stringent 2012 MEG of 500 µg/L. Since the ROD 

cleanup level is more stringent than the current MEG, this change does not impact either short­

term or long-term protectiveness of the remedy. 

Environmental Protection Agency Reference Doses (RfDs) and Cancer Slope 

Factors (CSFs) 

EPA toxicity values including RfDs and CSFs are routinely re-evaluated and updated. Reference 

concentrations (RfCs) and inhalation unit risk factors (URFs) are also available for evaluation of 

risks via the inhalation pathway. Currently, the primary source of toxicity values is the EPA 

Integrated Risk Information System (IRIS) database (USEPA, 2015b). These toxicity values are 

used in the calculations of risk in the HHRA and the development of site-specific and more generic 

risk-based screening values or clean-up goals. Changes have occurred to toxicity values used for 

the HHRA (e.g., trichloroethene (TCE), tetrachloroethene (PCE), etc.). See changes in toxicity 

discussion below. Because the source control remedy relies on a cap to prevent exposures of 

contaminants by direct contact with soils and there is no current exposure to the Site impacted 

groundwater, these changes do not impact the short-term protectiveness of the remedy. Because 

the remedy relies on MCLs and MEGs as cleanup goals, these changes do not impact the long­

term protectiveness of the remedy. 

EPA Regional Screening Levels (RSLs) 

The RSLs were not listed previously as ARARs or TBCs. The EPA risk-based RSLs are used to 

identify contaminants of potential concern (COPCs) to be evaluated quantitatively in the HHRA. 

The RSLs are developed based on a target cancer risk level of 1E-06 or a non-cancer hazard 

quotient level of 1. They can be found at this EPA website; 
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http://www.epa.gov/reg3hwmd/risk/human/rb-concentration table/. They are updated twice per 

year to address any changes in toxicity values or other contributing factors. This most recently 

occurred in June 2015 (USEPA, 2015a). Because the source control remedy relies on a cap to 

prevent exposures of contaminants by direct contact with soils and there is no current exposure 

to the Site impacted groundwater, these changes do not impact the short-term protectiveness of 

the remedy. Because the remedy relies on MCLs and MEGs as cleanup goals, these changes do 

not impact the long-term protectiveness of the remedy. 

EPA Vapor Intrusion Screening Levels (VISLs) 

The risk-based VISLs were not listed previously as ARARs or TBCs. EPA introduced the VISLs 

in 2012 as a tool to evaluate the vapor intrusion pathway. The VISLs can be found at this EPA 

website http://www.epa.gov/oswer/vaporintrusion/guidance.html#ltem6 and are updated 

periodically to address any changes in toxicity values or other contributing factors; most recently 

in June 2015 (USEPA, 2015). Because there are no occupied buildings overlying the area of 

contamination and land-use restrictions are in place to prevent future building construction over 

the area of contamination, the vapor intrusion pathway is incomplete and the update to VISLs do 

not impact the short-term or long-term protectiveness of the remedy. However, the groundwater 

cleanup levels (MCLs and MEGs) are not designed to be protective of the vapor intrusion 

pathway. Because the groundwater VISLs are based on cancer risk of 1 E-6 and hazard quotient 

(HQ) of 1 and are more stringent than the MCLs and MEGs for some contaminants, the cleanup 

goals may not be sufficiently protective should occupied buildings be built over the contaminated 

groundwater or if the edge of the plume migrated beneath occupied buildings. Any future planned 

redevelopment activities at the Site should consider the potential for vapor intrusion in the 

redevelopment plans and further evaluation of this potential future pathway would be necessary 

to ensure protectiveness. 

Federal Ambient Water Quality Criteria (AWQC) 

AWQC protect aquatic life and human health. The human health criteria based on the 

consumption of surface water as drinking water and consumption of fish are not applicable to the 

Site because these exposure pathways are incomplete. The AWQC (now known as National 

Recommended Water Quality Criteria (NRWQC)) (USEPA, 2005) that are applicable to the Site 

include fresh water Criteria Maximum Concentrations (CMC) and fresh water Criteria Continuous 
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Concentrations (CCC) for the protection of aquatic life. Although the NRWQC table has been 

updated, there have been no changes to the AWQC for any of the COCs since the ROD. 

Maine Surface Water Quality Standards 

Maine surface water quality standards include the SWQC, which are similar to the federal AWQC 

for protection of aquatic life and human health, and include a non-degradation requirement. These 

standards were last updated in July 2012 (Maine DEP Chapter 584: Surface Water Quality Criteria 

for Toxic Pollutants). As stated above, consumption of surface water as drinking water and 

consumption of fish are not applicable to the Site. The criteria for the protection of aquatic life for 

the identified COCs remain unchanged since the signing of the ROD. The ROD established a 

site-specific non-degradation based standard for arsenic in surface water of 3 µg/L based on the 

practical quantitation limit (PQL), pending development of a site-specific background 

concentration. 

CHANGES IN EXPOSURE PATHWAYS 

The 1998 HHRA evaluated potential exposures to contaminants in groundwater, soil, surface 

water, and sediment. The evaluated exposure pathways included: 

• 	 Hypothetical future residential use of groundwater as drinking water (ingestion, dermal 

contact, and inhalation of volatiles); and 

• 	 Trespasser/recreational user incidental ingestion and dermal contact with soil, sediment, 

and surface water. 

The groundwater study area w~s evaluated at two different exposure points, downgradient of 

Landfill Areas 1 and 2 and wells southeast of Landfill Areas 3 and 4. The HHRA identified cancer 

risks and non-cancer health hazards at levels exceeding EPA and state risk management criteria 

based on future residential exposures to groundwater in both areas. 

No significant risks from soil, sediment, and surface water pathways were identified. 

The 2010 Five Year Review evaluated potential exposures of waders in the brook downgradient 

of the landfill to contaminated soil/sediment and surface water and concluded that there is no 
unacceptable risk. 
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No individuals are currently exposed to contaminated groundwater. With the installation of the 

alternate water supply and completion of the landfill cap, these exposure pathways are now 

incomplete. Although the exposure pathways used at the time of the remedy selection remain the 

only primary pathways of past, current, or future concern regarding the Site, a conservative 

human health risk calculation for potential exposure to waders in the brook downgradient from 

the landfill was developed and included in the 2010 Five Year Review. The results indicated that 

there is no unacceptable risk to human health from direct contact with contaminated soil/sediment 

in Sandy Brook. There is no basis to develop or consider additional exposure pathways or risk 

evaluations. 

Although volatile contaminants were included in the groundwater COPCs in the HHRA, the HHRA 

did not evaluate a vapor intrusion pathway. However, because there are no buildings overlying 

the contaminant plume, this pathway is not a concern at this Site under current conditions. Should 

any future redevelopment activities be planned for the Site, the vapor intrusion pathway would 

need to be considered in the redevelopment plans and further evaluation of this potential future 
pathway would be necessary to ensure protectiveness. 

The 2000 ERA focused on potential ecological effects associated with discharge of Site 

groundwater to Sandy Brook and exposures of benthic macroinvertebrates, fish, and reptiles to 

sediment. Benthic macroinvertebrates were considered the most sensitive receptors. Following 

sediment removal actions, the ERA identified a minimal ecological risk to benthic organisms that 

was limited to a small area of the brook downstream of the remediated seep, which would not 

have resulted in additional damage to habitat. 

No additional exposure pathways for human or environmental receptors have been identified. 

Since the baseline HHRA and the 2010 Five Year Review, EPA has issued new guidance 

regarding human health exposure assumptions used in the evaluations of human health risk. 

• 2014 OSWER Directive on the Update of Standard Default Exposure Factors 

In 2014, EPA finalized the Directive to Update Standard Default Exposure Factors and 

frequently asked questions associated with these updates. 
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http://www.epa.gov/oswer/riskassessment/superfund_hh_exposure.htm (items # 22 and 

#23 of this web link). Many of these exposure factors differ from those used in the risk 

assessment supporting the 2000 ROD. These changes in general would result in a slight 

decrease of the risk estimates for most chemicals. (Reference: USEPA. 2014a. Human 

Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure 

Factors. OSWER Directive 9200.1-120. February 6, 2014.) 

Although this new Directive would result in lower risks for most chemicals, it does not 

affect the protectiveness of the Site remedy since the remedy relies on a landfill cap to 

prevent exposures to contaminants in soil and MCLs and MEGs are cleanup levels for 

groundwater. 

CHANGES IN TOXICITY AND OTHER CONTAMINANT CHARACTERISTICS 

There are some changes to toxicity values for groundwater COPCs evaluated in the 1998 HHRA 

since the 2010 Five Year Review. 

Tables F1 through F4 in Appendix F provide lists of current toxicity values for groundwater COPCs 

from the HHRA and any contaminants detected during the most recent groundwater, surface 

water, and sediment monitoring (2014) versus those in effect at the time of the 2010 Five Year 

Review. Those chemicals with changes in toxicity values are highlighted. Of particular note are 

changes to TCE, PCE, methylene chloride, and cis-1,2-dichloroethene (cis-1,2-DCE). The 

compounds listed below include contaminants identified as groundwater COPCs in the HHRA. In 

addition, although 1,4-dioxane was not listed as a COPC in the 1998 HHRA, it is included in the 

discussions below because of its status as an emerging contaminant at sites with chlorinated 

volatile organic compounds (VOCs). 

New IRIS toxicity values s ince 2010: 

• 	 2010 cis-1,2-DCE non-cancer toxicity values 

In January 2010, EPA revised the non-cancer toxicity value for cis-1,2-DCE and 

determined that there are currently no available cancer values and no inhalation values. 

It is now not possible to quantify cancer risk and inhalation risk from exposure to cis-1,2­

DCE. 
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• 	 2011 Methylene Chloride cancer and non-cancer toxicity values 

On November 18, 2011 , EPA finalized the toxicity assessment for methylene chloride. The 

new values indicate that methylene chloride is more toxic from non-cancer health effects 

but 	less toxic from cancer health effects. These toxicity changes would result in an 

increased non-cancer hazard and a decreased cancer risk from exposure to methylene 

chloride. 

• 	 2011 TCE cancer and non-cancer toxicity values 

On September 28, 2011 , EPA finalized the December 2009 revised toxicity values for 

TCE. The new values indicate that TCE is more toxic from both cancer and non-cancer 

health effects. These toxicity changes would result in increased non-cancer hazard and 

cancer risk from exposure to TCE. 

• 	 2012 PCE cancer and non-cancer toxicity values 

On February 10, 2012, EPA finalized the cancer and non-cancer toxicity values for PCE. 

These new values indicate that PCE is now more toxic from cancer health effects but less 

toxic from non-cancer hazard effects. These toxicity changes would result in an increased 

cancer risk and a decreased non-cancer hazard from exposure to PCE. 

• 	 2010 1,4-dioxane non-cancer toxicity value and 2013 cancer toxicity values 

In 2010 and 2013, EPA finalized the toxicity assessment for 1,4-dioxane. The new values 

indicate that 1,4-dioxane is more toxic from both cancer and non-cancer health effects. 

These toxicity changes would result in increased non-cancer hazard and cancer risk from 

exposure to 1,4-dioxane. 

Because the remedy relies on a cap to prevent exposures of contaminants by direct contact with 

soils and there is no current exposure to the Site impacted groundwater, these changes do not 

impact the short-term protectiveness of the remedy. Because the remedy relies on MCLs and 

MEGs as cleanup goals, these changes do not impact the long-term protectiveness of the remedy. 
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CHANGES IN RISK ASSESSMENT METHODS 


Since 2010, EPA has introduced the following new risk assessment method applicable to the Site 

evaluations: 

• 	 2012 OSWER Directive on Recommendations for Default Value for Relative Bioavailability 

ofArsenic in Soil 

Based on a compilation and review of data on relative bioavailability of arsenic in soil in 

2012, arsenic was found to be less bioavailable via soil ingestion relative to other analytes. 

A default value of relative bioavailability (RBA) of 60% is now applied during soil/sediment 

ingestion calculations of risk/cleanup levels. This. default RBA value reduces arsenic 

contribution to risk and/or increases arsenic cleanup levels. (Reference: USEPA. 2012. 

Compilation and Review of Data on Relative Bioavailability of Arsenic in Soil and 

Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil 

Documents. OSWER Directive 9200.1-113. December 31, 2012.) Because soil exposure 

pathways evaluated in the HHRA are no longer complete, changes in the method for 

evaluating arsenic in soil do not impact the protectiveness of the remedy. 

• 	 2014 OSWER Directive Determining Groundwater Exposure Point Concentrations. 

Supplemental Guidance 

In 2014, EPA finalized a Directive to determine groundwater exposure point 

concentrations (EPCs) http://www.epa.gov/oswer/riskassessment/pdf/superfund-hh­

exposure/OSWER-Directive-9283-1-42-GWEPC-2014.pdf. This Directive provides 

recommendations to develop groundwater EPCs. The recommendations to calculate the 

95 percent(%) upper control limit (UCL) of the arithmetic mean concentration for each 

contaminant from wells within the core/center of the plume, using the statistical software 

ProUCL could result in lower groundwater EPCs than the maximum concentrations 

routinely used for EPCs as past practice in risk assessment, leading to changes in 

groundwater risk screening and evaluation. In general, this approach could result in 

slightly lower risk or lower screening levels. (Reference: USEPA. 2014b. Determining 

Groundwater Exposure Point Concentrations. OSWER Directive 9283. 1-42. February 

2014.) Although the new guidance could result in lower risk results from groundwater 

exposure, groundwater is not currently used as drinking water at the Site and a restrictive 

covenant has been placed on the property to prevent future use of the contaminated 
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groundwater. In addition, since no one is currently using the groundwater as potable water 

and the long-term remedy relies on MCLs and MEGs as cleanup goals, this change does 

not impact the remedy. 

Expected Progress toward Meeting RAOs 

The RAOs for the ROD are as follows: 

• 	 Prevent the ingestion of groundwater containing contaminants that exceed Federal or 

State MCLs, non-zero MCLGs, and MEGs, or in their absence, an excess cancer risk of 

1 x 10-0 or a HQ of 1. 

• 	 Restore groundwater to meet Federal or State MCLs, MCLGs, MEGs, or in their absence, 

an excess cancer risk of 1 x 10-0 or a HQ of 1. 

• 	 Perform long-term monitoring of surface water, sediments, and groundwater to verify that 

the cleanup programs at the Site are protective to human health and the environment. 

The cap continues to prevent direct contact with wastes and limits infiltration. ICs prevent future 

contact with groundwater as drinking water. Surface water and sediment monitoring supports the 

conclusion that the ecological receptors are protected. Therefore, the remedy remains protective 

of human health and the environment in the short-term. 

Long-term monitoring of groundwater, surface water, and sediment has continued during the 

period covered by this review (2010 to 2015). Results of semi-annual groundwater sampling 

indicate that benzene concentrations have fallen below cleanup goals. Groundwater arsenic and 

manganese concentrations continue to exceed cleanup goals and do not yet meet the long-term 

goal of groundwater restoration. Iron and manganese concentrations in groundwater appear to 

be decreasing in approximately one-half the wells; however, arsenic concentrations only show a 

decreasing trend in five monitoring wells. Decreasing trends of arsenic and iron concentrations 

were noted at sediment sample locations SD-21 and SD-31. A decreasing trend in manganese 

concentrations was noted at sediment sample location SD-7. There were no other apparent data 

trends observed at any sediment sampling location. There were no significant data trends 
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observed for arsenic, iron, or manganese concentrations at the nine surface water sampling 

locations. 

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

protectiveness of the remedy? 

No. Based on information gathered during this FYR, no new information has come to light, which 

would call into question the protectiveness of the remedy. No new human or ecological receptors 

have been identified at this time. No evidence of significant damage due to natural disasters or 

lack of maintenance was noted during the site inspection. The cleanup level for arsenic will need 

to be lowered to the level of the new MCL prior to completion of the cleanup action; however, the 

groundwater is many years away from achieving compliance with cleanup levels. The new arsenic 

MCL. may impact the time period required for cleanup, but it does not affect the protectiveness of 

the remedy since there is no current use of the groundwater. 

Technical Assessment Summary 

The remedy is performing as intended. The landfill cap remains in good condition and continues 

to isolate and prevent direct contact with the solid waste contained within the landfill. The 

groundwater contaminant plume has not expanded beyond the area defined by the ROD. Based 

on a review of groundwater data included in the 2014 Annual Long-Term Monitoring and Third 

Five Year Review Report, decreasing arsenic trends were only observed in five monitoring wells. 

Long-term monitoring should continue so that data trends can be evaluated against the estimated 

cleanup time period stated in the 2000 ROD (60-100 years). 

There were no changes in ARARs or TBCs identified during the FYR that would affect the 

protectiveness of the remedy. The cleanup level for arsenic will need to be lowered to the level of 

the new MCL prior to completion of the cleanup action; however, the groundwater is many years 

away from achieving compliance with cleanup levels. 
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V ISSUES/RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

Table 4 
Issues and Recommendations/Follow-up Actions 

Affects 

OU# Issue Recommendations/ 
Follow-up Actions 

Party 
Responsible 

Oversight 
Agency 

Milestone Protectiveness? 
Date (Y/N) 

Current Future 
Revise the 

Site-
wide 

ROD 
groundwater cleanup 

does level for arsenic in a 
future decisionnot 
document to thereflect 

the current MCL of 10 EPA 

current µg/L; the 

MCL for concentration to be 

arsenic. used to evaluate the 
long-term cleanup of 

EPA Ongoing No Yes 

groundwater. 

EPA and Maine DEP will continue to perform periodic inspections to identify areas where 

maintenance may be necessary. 

During 2014 sampling activities, a beaver dam was observed downstream of surface 

water/sediment sampling location SW/SD-34. The dam is reducing flow through Sandy Brook and 

causing slow flowing flood-like conditions. Samples collected under these flood-like conditions 

may not accurately represent groundwater impacts to surface water and sediment in these areas. 

However, beaver activity is unlikely to be a long-term condition. Prior to future surface water and 

sampling events, any potential impacts of beaver dams on the L TMP should be evaluated. 
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VI PROTECTIVENESS STATEMENT 

Protectiveness Statement(s) 
Operable Unit: Protectiveness Detennination: Addendum Due Date (if applicable):
Site-wide Short-term Protective Not Applicable 

The remedy is considered protective of human health and the environment in the short-term. 

There are no current exposures of Site-related waste to humans or the environment at 

concentrations that would represent a health concern. The landfill cover system prevents 

exposure to waste material and contamination within the landfill. The I Cs and the municipal water 

line that was installed have eliminated groundwater use in areas impacted by the Site. The ICs 

prevent any land use that would result in exposures to Site-related contaminants. The MCL for 

arsenic has changed since the signing of the ROD from 50 µg/L to 10 µg/L. EPA will adjust the 

cleanup level for arsenic prior to certifying that cleanup levels have been achieved. Routine 

inspections and maintenance will continue to be performed at the landfill to ensure the cover 

system remains protective. Long-term groundwater, surface water, and sediment sampling will 

continue to be performed to evaluate the overall progress of the remedy towards achieving

cleanup goals and long-term protectiveness. 


VII NEXT REVIEW 

The next five-year review report for the Saco Municipal Landfill Superfund Site will be completed 

in September 2020, five years after the signature date of this review. 
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APPENDIX A - EXISTING SITE INFORMATION 


A. SITE CHRONOLOGY 

A summary of key events and milestone dates throughout the history of the Site is presented in 

the table below. 

Site Chronology 

Date Event 
Saco Municipal Landfill operates as a municipal solid waste and industrial waste1963 - 1989 
landfill. 

1975 Municipal water supply line installed to serve adjacent residents. 
Landfill Area 1 closed and a clay cap was installed: The clay cap was repaired1976 
in 1985. 

Landfill Area 2 closed with clay cap and a leachate recirculation system was
1985 
installed. 

1989 Landfill Area 3 and Landfill Area 4 stop receiving waste. 
1990 Saco Municipal Landfill placed on the National Priorities List. 

1995 Administrative Order on Consent signed for performance of Remedial 
Investigation and Feasibility Study. 
EPA signs Action Memorandum to initiate a Non-Time-Critical Removal Action1996 
(NTCRA) to construct the cap over Landfill Areas 3 and 4. 

1997-1999 Construction of landfill cap for Landfill Area 3 and Landfill Area 4. 
EPA signs Record of Decision for Saco Municipal Landfill selecting monitored2000 
natural attenuation as the long-term remedial action 

2000 EPA determines that the Saco Municipal Landfill construction is complete. 
2000-2005 Annual monitoring and maintenance activities continue. 

2005 EPA performs first Five Year Review. 
2010 EPA performs second Five Year Review. 

B. BACKGROUND 

The Site is located on Foss Road, in York County, Maine. The Site consists of two parcels of land 

(approximately 90 acres combined) owned by the City of Saco (Figure 1 ). The Site includes four 

separate landfill areas (Landfill Areas 1, 2, 3, and 4) that comprise approximately 30 acres. The 

City of Saco owned and operated the four-landfill areas from 1963 until 1988. In 1990, the United 

States Environmental Protection Agency (EPA) placed the Site on the National Priorities List 

(NPL). A brief history and description of the landfill areas at the Site are provided below. 
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Landfill Area 1 

Landfill Area 1 encompasses approximately 10 acres and was the first municipal landfill at the 
Site. It operated as an open dump beginning in the early 1960s. Material reportedly disposed in 
this landfill included, among other things, municipal waste and sludge from the Factory Island 
Treatment Facility. Landfill Area 1 was closed in 1974, re-graded, and covered with a clay cap in 
1976. An additional 18 inches of compacted clay with six inches of seeded topsoil was placed on 
the landfill in 1985. 

Landfill Area 2 

Landfill Area 2 encompasses approximately 6 acres. This landfill area began operation in 1974 
accepting industrial waste, brush, and construction demolition debris. In 1981, the Maine 
Department of Environmental Protection (DEP) issued an Administrative Consent Agreement and 
Enforcement Order to the City of Saco for closure of Landfill Area 2. Closure of Landfill Area 2 
was completed in 1985, and included an 18 to 20 inch clay cover with four inches of top soil, and 
a clay slurry wall along the northern edge of the landfill , including a leachate collecting and 
recirculation system. Problems with the leachate recirculation system were encountered within 
the first year of operation. In the winter of 1986, the leachate system failed resulting in leachate 
reaching Sandy Brook. 

Landfill Area 3 

Landfill Area 3, is approximately 1 acre in size and is located adjacent to the northwestern edge 
of Landfill Area 4. Landfill Area 3 was developed around 1985 as an industrial waste area for 
several local industries. Material was temporarily stored in this area until it could be incinerated 
at the Maine Energy Recovery Company in Biddeford, Maine. Removal and off-site disposal of a 
majority of this material was competed in December 1992. This landfill was the subject of an early 
cleanup action implemented as a NTCRA This area is currently capped with a low permeability 
cover system. 

Landfill Area 4 

Landfill Area 4 encompasses approximately 13 acres. This landfill area operated between 1974 
and 1989, accepting primarily municipal waste. Sludge from the tannery wastewater treatment 
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system was reportedly disposed of in this area. This landfill was the subject of an early cleanup 

action implemented as a NTCRA and is currently capped with a low permeability cover system. 

The sections that follow discuss the Site's physical characteristics, hydrology, land resource use, 

contamination history, initial response, and the basis for taking action. 

Physical and Environmental Setting Characteristics 

The Saco River is located approximately 2.3 miles southwest of the Site. Sandy Brook, -a small 

perennial tributary to the Saco River, flows through the Site. Landfill Areas 1 and 2 are located on 

the east side of Sandy Brook and Landfill Areas 3 and 4 are located on the west side of the brook. 

The Site is bounded by wooded areas in all directions. Landfill Areas 1 and 2 have been converted 

to athletic fields . Newly constructed athletic fields are located approximately 700 feet to the 

northeast of Landfill Areas 3 and 4. The nearest residential homes are located approximately 0.3­

mile north and east of Landfill Area 4. 

Hydrology 

Overburden groundwater flow from Landfill Areas 1 and 2 is generally to the west/southwest 

towards Sandy Brook. There are no bedrock monitoring wells located in Landfill Areas 1 and 2 to 

measure bedrock groundwater elevations. Overburden and bedrock groundwater flow from 

Landfill Areas 3 and 4 is generally to the east/southeast towards Sandy Brook. A significant 

groundwater seep is located in an area just east of the retention basin located at the base of 

Landfill Area 4 (Figure 2). This area is routinely referred to as the primary seep area. The primary 

seep area discharges to the surface waters of Sandy Brook. 

Land and Resource Use 

In the spring of 1998, the City of Saco established a Recreation Advisory Committee made up of 

11 residents to prepare recommendations for the reuse of the property. The Committee's 

Recreation and Reuse Plan, produced in December 1998, describes a comprehensive vision that 

incorporates active and passive recreational uses and nature conservation areas. EPA and the 

Maine DEP continue to work with the city to ensure that the intended uses are safe and compatible 

with the cleanup remedy. The reuse plans include ball fields and a network of trails to provide 

passive recreation opportunities including hikers, snowshoers, cross-country skiers, horseback 
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riders, trail runners, and other non-motorized activities. The City of Saco also plans to link these 

trails through a right-of-way to the Middle School and nearby woodlands located a short distance 

to the southeast. This will provide greater pedestrian access and allow for the creation of a cross­

country running course for the school. 

Contamination and Site Investigation History 

Numerous investigations have been performed at the Site. Early investigations were initiated in 

1973 by the City of Saco and primarily focused on landfill practices and operations to minimize 

the generation of landfill leachate, and improve the operational efficiency of the landfill. The focus 

of the investigations began to shift to environmental concerns in the late 1970s and early 1980s. 

Early environmental investigations identified groundwater and surface water quality problems that 

were believed to be associated with outbreak of landfill leachate. Because the results of early 

investigations . identified suspected contamination in nearby shallow wells, the municipal water 

supply was extended to residents along Buxton Road (Route 112) in 1975. 

In 1980, EPA and Maine DEP performed a Preliminary Site Assessment and Site Inspection to 

investigate reports of illegal dumping of hazardous wastes at the Site. The results of the 

investigation determined that landfill leachate was impacting groundwater and surface water at 

the Site. In 1981 , the Maine DEP issued an Administrative Consent Agreement and Enforcement 

Order that initiated closure and closure related studies at the Site. The Site was officially placed 

on the NPL on February 21, 1990. 

In 1995, the City of Saco entered into an Administrative Order with EPA to conduct a Remedial 

Investigation and Feasibility Study (Rl/FS). To comply with the order, the City of Saco developed 

a Phase 1A field program and performed additional environmental investigations to address data 

gaps identified during historical investigations. The results of the Phase 1A field program were 

documented in the Final Phase 1A Remedial Investigation (RI) Report, prepared by Woodward & 

Curran, dated October 1998. The results for the Phase 1A RI Report determined that leachate 

from Landfill Areas 3 and 4 was causing reducing conditions that mobilized the naturally occurring 

arsenic and manganese into the groundwater beneath the Site, resulting in the discharge of 

contaminants to a wetland seep area and into surface water and sediments of Sandy Brook. The 

Phase 1A RI Report also included a Human Health Risk Assessment (HHRA). The HHRA 
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concluded that EPA target risk levels were exceeded for hypothetical residential drinking water 

scenarios for groundwater impacted by Landfill Areas 3 and 4. 

In 1996, EPA signed an Action Memorandum to initiate a NTCRA at the Site to address the source 
of contamination to groundwater below the Site. From 1997 through 2000 an ERA was conducted 
at the Site. The results of the ERA identified an ecological risk to benthic organisms limited to a 
small portion of Sandy Brook downstream of the remediated seep. However, the risk was 
determined to be minimal and would be addressed through the remedial alternatives for 
groundwater. 

Between 1997 and 1998, as part of the Feasibility Study (FS}, a supplemental RI was performed 
at the Site and included United States Geologic Survey (USGS) geologic and hydrologic surveys. 
The data were used to further characterize the nature and extent of contamination at the Site. 
The Final FS Report was completed in July 2000. 

The NTCRA was completed in 1999. The objective of the NTCRA was to consolidate 
contaminated soils, sediments and wastes within Landfill Areas 3 and 4; excavate several pockets 
of solid waste (approximately 5,000 cubic yards) located outside the landfill footprint and 
consolidate the materials into Landfill Areas 3 and 4; design and construct a multi-layer barrier 
landfill cap over Landfill Areas 3 and 4; develop land use restrictions to restrict future use of the 
Site; and create a new on-site wetlands area southeast of Landfill Area 4 to compensate for the 
wetlands impacted by the cap construction. 

In 2000, EPA signed the Record of Decision (ROD) for the Site. The ROD specified the selected 
remedy which includes long-term maintenance of the cap constructed during the NTCRA; 
monitored natural attenuation of groundwater; long-term surface water and sediment monitoring 
and evaluation; and I Cs to address the primary site risks. 

Initial Response 

In 1975, the municipal water supply was extended to residents along Buxton Road (Route 112). 
In 1985, the City of Saco completed the closure of Landfill Areas 1 and 2 under the oversight of 
the State of Maine. 
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Basis for Taking Action 

The HHRA identified a potential threat to future residents based on the use of Site groundwater 

as drinking water. Additionally, the ERA identified an ecological risk to benthic organisms, limited 

to a small portion of Sandy Brook downstream of the remediated seep. However, the risk was 

determined to be minimal and would be addressed through the remedial alternatives for 

groundwater. 

C. REMEDIAL ACTIONS 

The following sections discuss the remedy selection, implementation, and ongoing system 

operations and maintenance. 

Remedy Selection 

Two CERCLA remedial actions have been implemented at the Site. The first cleanup action was 

a NTCRA. The NTCRA included construction of a multi-layer landfill cap; installation of a passive 

gas venting system; and ICs to protect the cap. The second cleanup action is described in the 

September 2000 ROD. The second remedial action specified monitored natural attenuation 

(MNA) of COCs in groundwater; continued operation and maintenance of the NTCRA multi-layer 

cap, and ICs to control future activities at the Site. The 2000 ROD established the following 

remedial action objectives (RAOs) for the Site: 

• 	 Prevent the ingestion of groundwater containing contaminants that exceed Federal or 

State maximum contaminant levels (MCLs), non-zero maximum contaminant level goals 

(MCLGs), maximum enforcement guidelines (MEGs), or in their absence, an excess 

cancer risk of 1x1 o..s (one in a million) or a hazard quotient of 1; 

• 	 Restore groundwater to meet Federal or State MCLs, MCLGs, MEGs, or in their absence, 

an excess cancer risk of 1x10-6 (one in a million) or a hazard quotient of 1; and 

• 	 Perform long-term monitoring of surface water, sediments, and groundwater to verify that 

the cleanup programs at the Site are protective to human health and the environment. 
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The primary expected outcome of the selected remedy is that groundwater will meet cleanup 

levels specified in the ROD at and beyond the point of compliance within approximately 60 to 100 

years. 

Remedy Implementation 

The physical construction cleanup activities at the Site were implemented as part of the NTCRA. 

The NTCRA consisted of the following: 

• 	 Excavation of soils/sediments from several groundwater seeps that contained elevated 

levels of arsenic and placement of these materials beneath the cap for landfill Areas 3 

and 4; 

• 	 Excavation of several pockets of solid waste (approximately 5,000 cubic yards) outside 

the footprint of the existing landfills and consolidation of this solid waste into Landfill Areas 

3 and 4; 

• 	 Design and construction of a multi-barrier landfill cap over Landfill Areas 3 and 4; 

• 	 Development of land use restrictions that will restrict future use of the Site; and 

• 	 Creation of a new on-site wetlands area southeast of landfill Area 4 to compensate for 

the wetlands impacted by the cap construction. 

NTCRA construction activities began in June 1997 and were completed in 1998. 

EPA signed a Preliminary Closeout Report (PCOR) for the entire Site (NTCRA and Remedial 

Action) in September 2000 upon completion of the cap. The PCOR confirmed that no additional 

monitoring wells or other construction activities were necessary at the Site. ICs for the Site were 

completed prior to the ROD. land and groundwater use has been restricted by the "Grant of 

Environmental Restrictions and Right of Access" agreed to by the City, the EPA, and the Maine 

DEP. These restrictions are considered necessary to ensure long-term protection of public health 

and are summarized below. 
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• 	 No use that disturbs the integrity of any layers of the cap, or any other structures for 

maintaining the effectiveness of the Removal Action, whether in place now or put in place 

in the future; 

• 	 No groundwater use, including, but not limited to, use as a drinking water supply. No 

groundwater wells shall be installed within the Groundwater Restriction Parcel except for 

purposes of groundwater monitoring pursuant to a plan approved by the City, EPA and 

Maine DEP; 

• 	 No use of the waters of Sandy Brook within the Groundwater Restriction Parcel; 

• 	 No residential development and no activity or use at the Site which adversely impacts the 

NTCRA, whether now or in the future, including, without limitation: (1) systems and areas 

to collect and/or contain groundwater, surface water runoff, or leachate; (2) systems or 

containment areas to excavate, dewater, store, treat, and/or dispose of soils and 

sediments; and (3) systems and studies to provide long-term environmental monitoring of 

groundwater, surface waters, and sediment, and to ensure the long-term effectiveness of 

the Removal Action and its protectiveness of human health and the environment. 

The City of Saco ensures that the ICs remain in effect. 

System Operation/Operation and Maintenance 

The operation, maintenance, and monitoring activities are being implemented by the PRP. 

Monitoring and maintenance reports are submitted to EPA and Maine DEP for review. In addition, 

EPA has an oversight contractor to perform Site inspections and oversee the PRP activities. 

The operation, maintenance, and monitoring activities focus on maintenance of the vegetative 

cover of the cap and repair of any erosion and collection and analysis of samples to monitor COC 

concentration trends in groundwater. 
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Appendix A-2: Surface Water Analytical Results (Detected Analytes 2009-2013) 

CONSTITUENT 
Ino rganic Anatvtes (U!ll'll (total) 
Aluminum 
Arsenic 
Barium 
Calcium 
Iron 
Magnesium 
Manganese 
Potassium 
Sodium 
General Chemistry 
Hardness, carbonate (as CaC03) 

Notes: 

< • not detected at reportilg limrt 

· • nol analyzed 
J • estimated value 
U • revl$ed to non-detect d'Uting valklatlon 
ug/I • micrograms per liter 

UNITS 

(ugn) 
(ugn} 
:U<l/I) 
(ug/I) 

(ug/I) 
ugn) 

(ugn) 
(ugll) 
(ugll) 

(ugll) 

Saco Municipal Landfill 

Saco. Maine 


SW-7 SW-7 SW-7 SW-7 SW-7 SW-7 SW-13 SW-13 

6/5/2009 11/612009 6/11/2010 6/17/2011 6/2212012 6/14/2013 6/512009 11/612009 

Primary Primary Primary Primary Primary Primary Primary Primary 


246J <95.5U . . . . 232J <120U 
<8UJ <8.0 <8.0 <8.0 <8.0 <1 19.4 15.8 
10.4 10.4 . . . . 28.5 20.9 

4160 4440 . . . . 18900 16700 

424 254 1710 630 444 1400 1840 1470 

1700 1790 . . . . 3970 3260 

171 62.8 432 254 131 320 667 415 
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Appendix A-2: Surface Water Analytical Results (Detected Analytes 2009-2013) 

CONSTITUENT 
Inorganic Analvtes (u11/I) (total) 
Aluminum 
Arsenic 
Barium 
Calcium 
Iron 
Magnesium 
Manganese 
Potassium 
Sodium 
General Chem istry 
Hardness, carbonate (as CaC03) 

Notes: 

<• not detected at reporting llmi1 

~• n~ amttyz.ed 
J • estimated value 
U • revised to non--detect during validation 
ug/I • mletogtams per liter 

UNITS 

uo/I 
Cua/I 
(ug/I 
(uci/I 
ruo/h 
(ua/I) 
(ugll) 
(ug/I) 
ug/I) 

(uo/ll 

Saco Municipal Landfill 
Saco, Maine 

SW-21 SW-21 SW-21 SW-21 SW-21 SW-21 SW-31 SW-31 SW-31 SW-31 SW-31 SW-31 
6/5/2009 11/6/2009 6/11/2010 6/17/2011 6/22/2012 6/14/2013 6/5/2009 11/6/2009 6/11/2010 6/17/2011 6/22/2012 6/14/2013 
Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary 

272 <140U - - - - <191U <91.4U - . - -
<8UJ <8.0 <8.0 2.7J <8.0 1 12.2J 10.8 12.2 13.1 12.2 7 
11.5 9.4 - - - - 21.5 17.3 - - - -

10100 10200 - - - - 21300 19000 - - - -
662 605 918 686 1150 710 1070 854 1240 1010 1190 970 
1920 1940 - - - - 4560 4040 - - - -
96.9 31.1 98.7 76.6 91.7 67 548 332 434 414 356 210 

2030J 2590 - - - - <3370UJ 3100 - - - -
21900 17100 - - - - 27400 22900 - - - -
33000 33600 36700 37400 33400 31000 72000 64200 65900 75700 67600 43000 
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Appendix A-2: Surface Water Analytical Results (Detected Analytes 2009-2013) 

CONSTITUENT 
lnorQanic Analvtes CuQ/11 (total) 
Aluminum 
Arsenic 
Barium 
Calc ium 

Iron 
Magnesium 
Manganese 
Potassium 

Sodium 
General Chemistry 

Hardness, carbonate (as CaC03) 

Notes: 
< • not detected at reportilg llmlt 
- • not anatyted 
J • es tlmated value 
v • re\rised 10 OOir'l-detect durS'lg validation 
ugll • micrograms per litet 

UNITS 

(ugll) 
(UQ/ll 
ug/I) 
ug/I) 

' ug/I) 
(ugn) 
(ug/I) 
(ugll) 
(ugll) 

(ug/I) 

Saco Municipal Landfill 
Saco, Maine 

SW-34 SW-34 SW-34 SW-34 SW-34 SW-34 SW-37 SW-37 SW-37 SW-37 SW-37 SW-37 
615/2009 111612009 611112010 6117/2011 612212012 6114/2013 6/5/2009 6/5/2009 11/6/2009 11/612009 611 1/2010 6117/2011 
Primary Primary Primary Primary Primary Primary Primary Duplicate 1 Primary Duplicate 1 Primary Primary 

<198U <1 22U - - - - 221J 225J <115U <110U - -
17.1 13.7 15.2 16.4 12.2 9 18.1 18.8 14.5 15.4 13.1 20. 1 
26.3 20.3 - - - - 27.4 27.6 22.2 21.4 - -

19700 17200 - - - - 18900 19000 16500 17000 - -
1430 1230 1470 1330 1460 1400 1610 1620 1380 1400 1680 1640 
4060 3490 - - - - 3870 3850 3570 3450 - -
646 412 482 571 450 270 652 648 440 436 528 593 

<3280UJ 3170 - - - - <3120UJ <3270UJ 3250 3250 - -
27500 22600 - - - - 26900 26800 23600 22600 - -
65900 57300 60000 72700 58200 41000 63100 63400 55900 56800 60000 69100 
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Appendix A-2: Surface Water Analytical Results (Detected Analytes 2009-2013) 

Saco Municipal Landfill 

Saco, Maine 


CONSTITUENT 
lnorgenlc Anatvtes (ua/ll (total) 
Aluminum 
Arsenic 
Barium 
Calcium 
Iron 
Magnesium 
Manganese 
Potassium 
Sodium 
General Chemistry 
Hardness, carbonate (as CaC03) 

Notu: 
< • not detected at reporting limit 
- • not analy%ed 
J • 11Umated value 
U • revised to non-detect during validation 
ugll • micrograms per Re< 

UNITS 

(ugn} 
ug/I) 
ugll) 

(ugll) 
(ugi1) 
{ug/I) 
(ug/I) 
(ug/I) 
(ug/I) 

{ug/I) 

SW-37 SW-37 SW-37 SW-37 SW-37 SW-52 SW-52 SW-52 SW-52 SW-52 SW-52 SW-52 
6/17/2011 6/2212012 6/22/2012 6/14/2013 6/14/2013 6/5/2009 11/6/2009 6111/2010 6/11/2010 6/17/2011 6/2212012 6/14/2013 

Duplicate 1 Primary Duplicate 1 Primary Duplicate 1 Primary Primary Primary Duplicate 1 Primary Primary Primary 

- - - - - 254J <142U - - - - -
20 15.9 15.6 7 7 25.4 14 15 15.6 36.3 19.7 6 
- - - - - 27.9 19.7 - - - - -- - - - - 17400 15800 - - - - -

1590 1710 1670 970 960 2810 1550 1780 1750 4080 2720 960 
- - - - - 3470 3020 - - - - -

593 492 490 220 220 562 337 440 437 540 428 180 - - - - - <3000UJ 3080 - - - - -
- - - - - 27100 22100 - - - - -

68600 58300 58400 40000 39000 57800 51800 55200 54700 65300 54300 37000 
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-
-
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-

- -

Appendix. A-2: Surface Water Analytical Results (Detected Analytes 2009-2013) 

CONSTITUENT 
Inorganic Analytes (ugll) (total) 
Aluminum 
Arsenic 
Barium 
Calcium 
Iron 
Maqnesium 
Manganese 
Potassium 
Sodium 
General Chemistrv 
Hardness, carbonate (as CaC0 3) 

Note a. 
< • not detected at reportmg liml 
• • not analy<ed 
J ~ u nmated value 
U • revised to no,....detect during validation 
ug/I • micrograms per liter 

UNITS 

(U!l/ll 
ug/I) 
U!l/IJ 

(ug/I) 
(ug/I) 
(uam 
(ug/I) 
(u!lll) 
Cua/II 

' ugll) 

SW-69 

6/5/2009 

Primary 


<160U 

9J 


16.2 

21800 

774 


4600 

402 


<3060UJ 

23200 


73400 


SW-69 

11/6/2009 

Primary 


<82.2U 

7.2J 

13.7 


19200 


589 

3900 

237 


2790 

19200 


64000 


Saco Municipal Landfill 

Saco, Maine 


SW-69 SW-69 SW-69 SW-69 SW-103 SW-103 SW-103 SW-103 SW-103 SW-103 

6/11/2010 6/17/2011 6/2212012 6/14/2013 6/5/2009 11/6/2009 6/11/2010 6/17/2011 6/2212012 6/14/2013 

Primarv Primary Primary Primary Primary Primary Primary Primary Primary Primary 


- - - - <140U <60.4U - - - ­
10.1 11 9.5 5 7.8J 7.1J 8.0J 9.6 9.8 5 

- - - - 15.8 13.5 - - - ­

- 22100 19600 

1160 854 946 700 727 519 810 701 831 690 


4640 4070 - - ­
377 331 270 130 367 207 264 247 226 120 

- - - - <3120UJ 2830 - - - ­
- - - - 23100 19900 - - - ­

62900 83300 71600 44000 74400 65800 63700 79800 73600 45000 
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Appendix A·3: Sediment Analytical Results (Detected Analytes 2009 • 2013) 

Saco Muricipal Landfill 
Saco. Maino 

I S0-7 S0-7 SD·7 S0-7 SD·7 S0-13 S0-13 I S0-13 S0-13 S0-13 S0-21 S0-21 S0-21 S0-21 S0-21 

CONSTITUENT UNITS 
61512009 6111 12010 
Prim:irv Prim""' 

6117/201 1 612212012 
Primarv Primarv 

611412013 615/2009 6/1112011H611712011 
Primarv Primarv Primarv 1 PrilTlarv 

6/2212012 6114/2013 
Primarv Primarv 

61512009 6/1112010 
Prinarv "1irruuv 

6117/20 11 
Primarv 

612212012 
Primatv 

6114/2013 
l'nnatV 

Inorganic AnaiYlff (ma/k >I 
Aluminun l mnlM\ 6070 . . 5840 . . . . 7470 . . . 
Arsenic (ma/kol 2.1 4.7 2,8 3.8J 2.1 41 39.1 23.6 15.4J 28.7 5.3 7.7 9.8 6.3J 4 
Barit.rn (mg/ko) 29.5 . . 34.6 . . . 41.9 . . . . 
"""'"'um (mg/ko) 0.7 . . . . 0.38J . . 0.51 . . . 
Calcium (mg/kg) 727J . . . 1060J . . . 1910J . . . 
Chromilin ma/kg) 6.8 . . . . 15.1 . 22.4 . . . 
Cobalt l!mg/kg) 2.3J . . . 3. 1 . . . 4.1 . . 
Copper l!m!lik!I) 4.7 . . . 6.5 . . . 8 . . 
Iron l!m!lll<g) 6440 9920 9040 7810 5780 12600 16200 6800 10100 9460 13400 5930 10400 9060 10500 
Lead llmo/ko 7.2 . . . . 6.2 . . . . 5.8 . . . . 
Ma!lneSium (mo/ko 1210J . . . 2600J . . 4800J . . 
Manganese lmo/ko 399 818 432 624 988 187 223 187 333 21 4 238 172 203 177 238 
Nickel (ma/ko 4.2 . . 13.3 . . . 15.6 . . . 
Potassium (mo/ko 1160J . 1010J . . . 1830J . 
Sodium (mo/ko) 72.5J . . . <89.6U . . . 134 . . 
Vanadium (mo/ko) 9.8 . . . . 12.2 . . . 20.9 . . . . 
Zinc (mg/kg) 23.8 . . . 30.2 . . . . 33.3 . . . . 
General Chemistry 
Solids - Total Residue %) 65 45 60 61 61 76 76 78 68 80 83 66 59 84 82 

....... 
< =notdaeeted 91 fepor11ng •ll"llf 
. • nolan..lyt td 
J • ewmatt4tt'alvt 
lj:. revtSed lo non-d•ttol aunt~vtWdM!on 
mg/l(g = milligramt ~ kdog11m 
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Appendix A-3: Sediment Analytical Results (O.lected Analytes 2009 • 2013) 

Saco Municipal Landfill 
Saco. Maine 

S0-31 S0-31 S0-31 S0-31 S0-31 S[).34 S[).34 S[).34 S[).34 S0-34 

CONSTITUENT UNITS 
6/5/2009 6/11/2010 
Prim•~ Primarv 

6/1712011 612212012 6/1412013 
Primarv Primar.1 Pr""~~ 

6/512009 6/11/2010 
pmiarv Prmarv 

6117/2011 
Primarv 

612212012 
Primatv 

6/1.i2013 
Primatv 

lnomanlc Analvt•• ·-·" n\ 

All.minum c~ 'n} 3950 . . . 5640 . . . . 
Arsenic mn •n) 32.5 45.6 39.2 43.5J 40.1 56.3 52.5 287 56.3J 138 
Barium ma g) 42.6 . 44.1 . . . . 
Beryli um mn 'n) 0.29J . 0.43 . . . . 
Calcium ma g} 1040J . . 1090J . . . . 
Chromium mo ~Q) 7 . 12.4 . . . . 
Cobalt molkol 2.8J . . 3.2 . . . . 
Cooner molkol 3 . 4.9 . . . . 
Iron molkol 7350 8610 7320 13700 7990 13600 11100 43200 10600 16600 
Lead (malkal 4 . . 5.8 . . . . 
Magnesium c~"'n) 1440J . . . 2390J . . . . 
Manganese (malkal 1020 1070 775 896 1100 438 496 2190 520 490 
Nickel (mg/ka) 6.2 . . . 10 . . . 
Potassium mnll<n) 565J . . 1000J . . . . 
Sodium mg/kg) <86.9U . . <1 57U . . . 
Vanadium mall<g) 7.1 . . . 11.8 . . . . 
Zinc malka) 25.8 . . . . 36.8 . . . . 
General Chemistry 
Soids • Total Residue %) 74 65 67 59 61 75 71 39 70 63 

Not... 
.:: = notdeteaedatrepof11r191i'"" 
·•ndaMIVHd 
J •est11nJtedYM\llt 
U= revised 10 non-detectdul'l"t velldM>On 
mOl'.g= millig1arm pet klloOfM'I 
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CONSTITUENT !UNITS 
lnoruanic Analytes (mg/kgf 
Aluminum l{mg/kg) 
Arsenic l<mg/kg) 
Barium l<mg/kgl 
Berytlium f(mg/kg) 
Calcium l<mglkgl 
Chromium l<m!lfkgl 
Cobalt J(mQ/kgl 
Copper mo/1<01 

Iron moJl<fil 
Lead rna/ka 
Magnesit.m mO/ka 
Manganese mg/kg 
Nickel m!J/ka 
Potassillll ma/ka 
Sodium ma/ka 
Vanadit.rn mg/kfil 
Zinc 1cma/kg) 
IGeneral Chemistry 
Solids • Total Residue %) 

< =l'lol detectedal repodlng llnl -
-•not•~ 
J = esllm.Med \i8lue 
U= re\li:sed to non-dtleeldurlngvlldMlon 
MQll(g • rni•grams per lologrtm 

Appendix A-3: Sediment Analytical Results (Detected Analytes 2009 • 2013) 

Saco Municipal Landfil 
Saco, Maine 

I SD-37 I SD-37 OUPI SD-37 I SD-37 I SD-37 OUP I S0-37 I SD-37 OUP I 
 SD-37 I S0-37 OUP I SD-52 I SD-52 I SD-52 OUP I SD-52 I SD-52 I SD-52 

l6J512009I 6J512009 l6J111201ol6J11120111 611112011 
 16122120121 612212012 16114/20131 611412013 l6J512009 l6J1112010 1 611112010 1611112011 161221201 21611412013 

I Primary TOuPlic:afe 1 I PrtmaiYTPrimarv IOuPicate 1 I Pilinarv f()upljcate 1 I Primary ll>ldcate 1 f Primarv I Primary fOldcate 1 I PrimaJV I Primary I Primary 


4550 4270 
 7020 

39.3 33.8 18.6 29.2 28.9 23.7J 50.7J 27.6J 60.9J 34.3 24.2 23.8 71 .1 21 .SJ 33.3 
40.9 30.8 38.9 

0.4J 0.45J 
 0.59 


1110J 811J 
 1420J 
9.9 7.7 10.6 
2.3 2.1 2.6J 
4.6 3.4 5.3 


9990 7670 7620 6960 7290 8710 8920 10600 15700 11200 7490 7720 13000 7650 14800 

6.1 5 
 9.3 


1500J 1340J 
 1770J 
545 
 388 158 120 113 398 243 280J 481J 313 198 210 229 535 401 

7.2 5.8 6.6 

804J 938 
 1050J 

<100U <70.3U 
 <153U 
10.3 7.6 12 

30.3 31.2 39.4 

71 69 65 73 72 78 74 
 56 52 62 60 52 55 51 39 
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Appendix A-3: Se<llment Analytical Results (Detected Analytes 2009 . 2013) 

S0-69 S0-69 
61512009 6111/2010 


CONSTITUENT UNITS Prrnaiy tffnalv 

lnoraanlc AnaMes ,....,,,k 11 

AJumioom (mnt1<nl 2590 ­
Arsenic {mnll<n\ 7.3 3.5 
Barium {mg/ka) 12.4 . 

Bel'lllit..... {mg/kg) 0.21J . 

Calcium {mg/kg) 606J ­
Chromium mg/kg) 5.1 . 

Cobalt mg/kg) 1.3 ­
Copper (rT\!llkg) <2.5U ­
Iron mg/kg) 3570 3800 

lead mg/kg) 2 . 

Maonesium mg/kg) 1020J -

Manoanese mg/kg) 185 57.7 

Nickel {ma/kg) 4.8 

Potassium ma/kol 423J 

Sodium (ma/kol <M .6U 

Vanadium (ma/ko) 5 

Zin¢ ma/ko) 13.5 

General Chemistry 

Solids . Total Residue %) 77 68 


Nocet. 
< • not dteectfd '' 1oporting•n'llt 
• • not analyzed 
J • Mtmatedva!Ue 
U• ri'Jtffd to nCWMlttKfd\lrin9 validation 
mO'kg "' milligramsper lalogram 

Saco Municipal landfill 

Saco, Ma.ine 


SD-69 SD-69 50-69 50-103 SD-103 50-103 SD-103 SD-103 

611712011 6122/2012 611412013 61512009 611112010 611712011 612212012 611412013 

Primary Primarv PrVnruv Primarv PrVnarv Prim~ Ptimarv Primarv 


- . - .3750 . 

7.5 22.SJ 8.8 13.2 13.9 13.5 12.SJ 14.3 
- . . 21.7 - . . . 

. . 0.28J - - ­. . . 638J . - - ­. . . 6.5 - ­ -
- . . 2.1J - ­. . 3.1 . - ­

5070 13600 5090 5240 8160 6150 6690 6260 

- . .3.5 ­
- - 1280J . . ­

116 570 138 462 503 344 303 367 

- . - .5.6 . 

.- 526J - - . 
. . . <68U - - . 

. . 7.4 - - - . 

. . 18.3 . . - . 

81 80 68 75 76 80 80 78 
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Table 3-1: Groundwater Analytical Results - 2014 

Upgradlent/Background Wells • Detected Analytes 


Saco Municipal Landfill 

Saco, Maine 


Volatile Orgaric Comoounds (ug/I) - no detections 
Semi-Volatile Organic C<Xnoounds flKY'IJ - no detections 
Total lnoraanic Analytes (ua/ll 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
MillQanese 
t«kel 
Potassium 
SodilUTl 

Vanadium 

Zinc 

Water Quality Parameters (ugll) 

Hardness (as CaC03) 

Tocal dissolved solids (TDS) 


Notes: 
~ =niao!J81ns per lier 
< =not detected aim&givenlaborllolyreporlilg &nit 
-=not analyzBd or notr.eiable 
J =estimated w!ue 
U= revised to non-detlld ~ringvalidation 
MEG =Maine Maxm.m Eicposure Guidefine (Oct 2012) 
MCL=USEPA Maximum Conblminmlt Lewi (2009) 
ICL=Interim Cleanup Lewi (site-specific) 
fBok1J" exoeeds ICL, MEG and/or MCl 

ICL 

50 
. 
. 
-
-
. 
. 
. 
. 

200 
. 
. 
. 
. 
-
. 
. 

MEG 

10 
1000 

1 
-


20 

10 


500 

5000 

-

500 
20 
-

20000 
200 

2000 

-
. 

MCI.. 

10 
2000 


5 

-


100 

. 

1300 
. 
-
. 
-
. 
. 
. 
-

-
-

MW-93-1 MW-93-1 MN-93-7 MW-93-7 
6111/2014 11/5/'2014 6111/2014 11/5/'2014 

1'29.21 [28.0] <8 <8UJ 
6.83 5.13 15.6 15.8 
<5 <5 0.18J <5UJ 

20900 19600 12600 13800 
<10 0.55J 0.38J 0.90J 
<10 <10 <10 0.27 J 
1.0J <25UJ 1.0 J <25 
268 <100 UJ 161 158 

5130 4680 3350 :.>90 J 
60.9 45.4 86.9 111 
<10 0.76J 1.3 J 0.79 J 

3490 3100J 4420 4100 J 
[31100] J [28400) (94300) J [83800) 

0.64J <10 <10 <10 
4.6J <20UJ 16.4J <20UJ 

73400 68200 45300 47200 
150000 150000 350000 310000 
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Table 3-2: Groundwater Analytical Results· 2014 

Landfill Areas 1& 2 • Detected Analytn 


Saco Municipal Landfil 
Saco, Maine 

ICl MEG 
MCl MW-13 

6112/2014 
MW-13 

11/6/2014 
MW­95-85 
6111/2014 

MW-95-BS 
11/5/2014 

MW-95-9$ 
6111/2014 

MW­95-98 
111512014 

MW-95-118 
6/11'2014 

Volatile Oraanlc ComDOUnds (ua/I) 
1, 1-Dichloroethane . 60 . 25 27 <1 <1 <1 <1 <1 
1,2,4-Trirnethylbenzene . . . 5.8 8.4 <1 <1 <1 <1 <1 
1,3,5-Trimethylbenzene . . . 0.68J 2.2 <1 <1 <1 <1 <1 
1.Phenvlorooane . . . <1 0.69J <1 <1 <1 <1 <1 
4-lsopropyttoluene . 70 . <1 0.42J <1 <1 <1 <1 <1 
Benzene 5 4 5 0.76 J 1 <1 <1 <1 <1 <1 
Chloroethane . 7 . 2.9 2.8 <2 <2 <2 <2 <2 
lsopropylbenzene . . . <1 0.29 J <1 <1 <1 <1 <1 
m&p-Xytene . . 10000 0.74 J 0.92 J <2 <2 <2 <2 <2 
Naphthalene . 10 . 1.4 1.8 <1 <1 <1 J <1 <1 
in-Sutylbenzene . . . <1 0.27 J <1 <1 <1 <1 <1 
crXvtene . . 10000 1.8 0.96J <1 <1 <1 <1 <1 
Toluene . 600 1000 0.61 J 0.49J <1 <1 <1 <1 <1 
Total xYlenes . . 10000 2.6J 1.9 J <3 <3 <3 <3 <3 
Semi-Volatile Oraanic Comoounds (~) - no defections 
Total lnoraanlc Analytes (ug/J} 
Aluminum . 7000 . <300UJ <300 UJ 980 4620 362 416 <300UJ 
Arsenic 50 10 10 [40.6] (46.9] <8 <8UJ <8 <8UJ <8UJ 
Barium . 1000 2000 21.1 21.6 6.94 17.2 <5UJ <5UJ <5UJ 
Calcium . . . 58000 58300 8480 9790 3310 5840 10200 
Chrornum . 20 100 <10 <10 1.0J 3.72J <10 <10 <10 
Cobalt . 10 . 2.88 J <10 UJ 0.60J 0.55 J 0.27 J 0.26J <10 
Copper . 500 1300 <25 <25 2.8J <25UJ 1.4 J <25UJ <25 
Iron . 5000 . [57500] [52800] 1070 4290 290 240 485 
Lead . 10 15 <5UJ <5 <5 2.3 J <5 <5 J <5 
Maanesium . . . 22800J 20200 7410 8720 J 1670 2860J 3880 

Nickel 
ese 200 

. 
500 
20 

. 

. 
[2970] 
1.3 J 

[2260) 
<10 

50.9 
2.0J 

64 
6.19J 

120 
<10 

[267] 
2.0 J 

4.5J 
<10 

Potassium . . . 6650 7560 1820 2610J 1000 1220 1810 
Silver . 40 . 0.39 J <10 <10 <10 <10 <10 <10 
Sodium . 20000 . (58800] [57700] 12200.J 13100 6250J 10100 12200.J 
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Table 3-2: Groundwater Analytical Retulta - 2014 

Landfill Areu 1 & 2 • Detected Analyte1 


Saco Municipal Landfill 

Saco, Maine 


ICl MEG MCL 
MW-13 

6112/2014 
MW-13 

1116/2014 
MW-9~ 
6111/2014 

MW-95-88 
11/5l2014 

MW-95-98 
6111/2014 

MW-95-98 
11/5l2014 

MW-95-118 
611 1/2014 

Vanadium . 200 - 1.2 J 1.4 J t8J 4.75J 0.39J 0.60J 0.30J 
Zinc - 2000 - <20UJ <20UJ 7.1 J <20UJ 7.1 J <20UJ 9.61 J 
Dissolved Inorganic;.._._ (ua/I) 
Alumin1111 - 7000 - - - <300 UJ 2120 - - -
Barium - 1000 2000 - - <5UJ 10.2 - - -
caticium - - - - - 8170 9430 - - -
Chromium - 20 100 - - <10 2.1 J - - -
Cobalt - 10 - - - <10 0.26J - - -
Iron - 5000 - - - <100 UJ 2050 - - -
lead - 10 15 - - <5 1.4J - - -
IMaanesium - - - - - 7000 8000J - - -
Manganese 200 500 - - - 3.3 J 29.4 - - -
Nickel - 20 - - - 0.33J 4.01 J - - -
PotassUTI - - - - - 1480 2090J - - -
Sodium - 20000 - - - 11900.J 12900 - - -
Vanadium - 200 - - - 0.44J 2.36J - - -
Zinc - 2000 - - - 2.3 J <20UJ - - -
Water Quality Parameters (ug/I) 
Hardness carbonate (as C8C03) - - . 239000 229000 51700 60400 15100 26400 41300 
Total dissolved solkis (TOS) - - - 570000 510000 100000 140000 44000 71000 110000 

Noles: 
ugA • microgamsper liler 
< =notdeledled abcM! given laborM>ly ~ lini1 
-= nd analyzedor nol awilable 
J R estimated vakle 
U • reWed to non-deted !Nrilgvalidab 
MEG ,. Maine Maicimum 8iposure Guideline (Oct 2012) 
MCL=USEPA Maximum Conlaminant Level (2009) 
ICL=lnlerim Cleanup level (sife..speciic) 
(Bold),. exa!eds ICL. MEG. and/orMCL 

City of Saco (205275) Woodan:I & Curran 
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Table 3-3: GroundWaterAnalytical Results - 2014 

landfill Areas 3& 4 • Detected Anatytes 


Saco Municipal Landfill 

Saco, Maine 

Marthlm .. 
ICl MEG MCl MW-95-1RI MW-85-1RI MW-85-1S 

6111/'l014 11/5/2014 I 6111/'l014 
PtirnaN PrinwY I PnrnarY 

MW-95-1S 
11/5/2014-

MW-95-:!R 
6111/'l014 
Primm¥ 

MW-~ 
111512014 
p-.. 

Volatlle umanlc Com~ 11111111 

1, 1-0idllotoethlnl . 80 . <1 <t <t <1 1.8 1.9 
1.2~ . 200 eoo <t <t <1 <1 0.67J 0.83J 
1.2-0l:Nal111tw11• . 4 5 <1 <1 <I <1 <t 0.40 J 
1.4-0lr::Nolobela. . 70 75 <I <1 <I <1 <1 0.&4J 
~ . eooo . <5 <5 <5 <5 <5 <5 
Bellnne 5 ' 5 <1 <I <I <1 O.MJ u 
~ 

. . 100 
1 

100 . cl 
<2 

<1 
<2 

<I 
<2 

<1 
<2 

u 
t.4J 

u 
<2 

~ . . 1000 . . <2 
cl 

<2 
<I 

<2 
<1 

<2 
<1 

<2 
cl 

<2 
023J 

-Vollll a.-" fllMl·/IO~ 

TOtll--•.-i 
Al-.a !iO 10 10 11:101 11:Jll l.ul lllUI Milli 

,_ 
illrUn 1000 2000 2'S 1 33 135 Ult 8114 78.2 
Clb.rn 
Ctwanaum 

. . 20 
. 

too 
:moo 

<10 
4CMOO 
<10 

21100 
<10 

21100 
<10 

moo 
2.5J 

83SOO 
3.2 

IGOllll. 
UlllllW 

111111 

. 10 . 
500 1300 
IUD . 

111.tl 
o.nJ 
11_,.,I 

11u1 
<25 ,.........,, 

[20,tJ 

<25 
1ii.1w1 

!ti.II 
<25 ........, 

7.81 J 
<25 

l&CIUUI 

ltt.21 
<25 ·-·Leed . 10 15 <5 <SJ c5 <SJ c5 <5.0 . . 2360 28eOJ 4350 :mc>J 14300 13800 

Nlcllll 
Polllaln 
I_. 

200 500 . 
20 . . . . . 40 . 

f71501 
7.lllJ 
1190 

0.38J 

lmvl 
118 
1120 
<10 

121111 
<10 
7050 
ctO 

IZllU1 
<10 

7380 J 
<10 

111IOI 
8.14J 
8220 
O.!M J 

11.at 
1U 
82.0 
<10 

Sodlln\ . 20000 2280 J 2870 3530J 3800 lilll-tJ ·-· 'Indium . ;iw . 0.81 J OS5J 0.53J 0.41 J 0.38J <1W 
71M • ;iuJO . 1Z,3J C2IJ UJ 1UJ <20 UJ USJ (:llI.I 

Wiier uuamv Plrll'lllttrl 1un111 

Hlln.(•CIC03) 
Tolll dlllcMd IClllda 111.J1S1 

. . . . • I 
• I 

87800 
1.aoDO 

I 
I 

113000 
190000 

I 
I 

7ll500 
180000 

e8800 
150000 

I 
I 

268000 
450000 

294000 
440000 

,.....,.............. 
CIftll ...*"'"""llliot*"Y ....... fi.t.........,.,,l'OI........ 
J ......... 
U•lffiflldlD~.,,........ 
YEO• t.WN """""""......... °'*'t(Olt 20!21
loQ.IOS9A....... c.........iLMllQOOll 
~ CIMoooip LMl.......-.i 
IW4.....ICl........ llQ. 
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Table 3-3: Groundwater Analytical Results ­ 2014 
Landfill Areas 3&4- Detected Analytes 

Saco Municipal landfill 
Saco, Maine 

&lllm- Wells 

ICl MEG MCI.. MW-9S-4R I MW-95-4R I MW-95-tR I MW-95-4RD IMW-9S-4RD 
6'12/2014 I 6112/2014 I 1 U6/2014 I 6112!1014 I 11/lil2014 

MW~ 
11Jli/2014 
~ 
&'13/2014 

Wi-95-4SAI MW·9S-CS8 
11/lil2014 I 6113/2014 

MW-95-458 
11N2014 

MW·9S-CS8 
1tAir'201t 

f'lrnlrY I ~ 1 I f'mWV I PmwY I PmWY ~1 Pmwv f'rinwv I t'rirrwY t'rirrwY Dumao 1 
Vobllllt or--= - .11""'1 

11-0idDOlllllnl . 81 . <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 
1,2-0ic:Nalabll1Z81• . 200 600 1.6 1.5 0.70J 1.7 1.5 1.4 <1 0.43J <I <1 <1 
1.2-0icHoroe!lale . 4 5 <1 <1 <1 <1 <I <1 <I <I <1 <1 <1 
1.4-0ichlolabll1Z8111 . 70 75 2.1 2 0.90J 2.3 1.8 1.8 <1 0.68 J <1 <1 <1 
Acetone . 6000 . <5 <5 <5 <5 <5 <5 <5 4.7 J <5 <5 <5 
Benzene 5 4 5 2.3 u u 2.5 22 2.1 <1 0.34J <I <1 <1 
ChlorobenZlnt . 100 100 4.3 4.2 2.3 4.8 4.5 u 0.30J 1.3 <1 <1 <1 
Clltoroelhane . 7 . <2 <2 <2 <2 <2 0.78J <2 <2 <2 <2 <2 
~ . 1000 . <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 

Semf.Valatll9 Otmnic c......,,,..-1.,,.111 .no~ 
. 0.'2J 0.41J 027 J 0.48J 0.58J 0.54J <1 <1 <1 <I <1 

Total lnonmllcAna1vtM lualll 

Al-re 50 10 10 13!1!11 13!1al CY!§! 111251 Wll!ll 14911 rt581 1211111 ns...i 172..41 174.31 
BarUn . tOOO 2000 116 116 63 140 98.5 103 57.5 124 30.7 38.4 39.4 
CalcUn . . 59200 59200 59100 63300 5.3900 56800 31600 68200 31000 52100 53500 
Clnnium 20 100 2.2J 2.1 J UJ 2.0J 2~3J 2.2 J <10 1.4 J <10 1..3J I.O J 
Coball 10 . 0.94 J 0.76J <10 0.58J <10UJ <10 UJ 2.78J <10UJ 1.9J <10UJ <10UJ 
~ . 500 1300 <25 UJ <25UJ <25UJ <25UJ <25 <25 <25 UJ <25 <25UJ <25UJ <2SW 
bal . :JUUU . 1-1 1211uui (1U'IUI l.awlll (151Ullll ( blUlll (/ll'llll (1­ 4390 4130 4.lllU 

Lead . 10 15 <5UJ <5UJ <5 <5 <5 <5 <5W <5 <5 <5 <5 
. . . 20700J 2Ql!OOJ llUIO 22200 18700 18800 8590 J 17300 8580J 11800 11900 

200 500 . 112111 r12m IWll (12Alll 111151 IDll (1l1411 122111 (17. (1 ... lazDI 
Nicllel . 20 . 15.4J 1UJ <10W 14.6J 14.6 15.1 2.3J <10UJ U J <10UJ <10UJ 
PalalUn . . . 23000 23200 17700 24300 22800 23500 6580 1moo 71l80 10200 10400 
SiwJ 
Sodiun 
Vanatun 

. 

. 

. 

40 
20000 
200 

. 

. 

. 

<IO 
mmD1 

1.DJ 

<10 
mAlll1 
0.97 J 

<10 
~ 

0.47 J 

<10 
111111!11111 

1..3J 

<10-0.92J 

<10-0.57 J 

<10 
(2QIO) 
0.38J 

<10 
J=-iul 

UJ 

<10 
~ 

0..52J 

<10 
~ 

0.59 J 

<10 
D12m1 
0.52J 

ZR: . 2000 . 20 <2DW <20 IJJ <20UJ <2DUJ <20UJ <20W <2DW <2DUJ <20UJ <20UJ 
w...OIUlllv p...,...,.. (U!t'I)
LI __ , _ CaC03) . · I 233000 233000 214000 I 249000 I 203000 I 218000 I 114000 I 242000 I 1.28000 I 178000 183000 
Teal cksawd IOlidsI1us1 . . · I 520000 . 380000 I 550000 I 440000 I I 240000 380000 I 240000 I 280000 . 
Noles: 
••..._..... lillr 
< . noldellcl9d .......... llllcnlory ~&tit .•not....,....-­J . ..........u.,.,.....,_..,.._ 
ll:EG •lllioo MainuttE­- (~ l0t 2)
MCL"\ISS'A...,.,_Conllriwll I.awlCll>Oll 
ICl.-a....i.-~ 
(llddl · - ICL MEO"""°' Ma. 
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Table 3-3: GroundwaterAnalytical Results - 2014 

Landfill Arns 3 & 4 • Detected Analytes 


Saco Municipal Landfill 

Saco, Maine 

MrtftEasllm- .,,...., , 

MW-95-6R I MW-95-6R I MW-95-65 MW·95-8S MW-97-13RI Wt-97·13RICl MEG MCl 
8112/2014 I 6113'20M I 6113'2014 116'2014 6112121114 I 11/8/2014 
_.,_, I Prinwv I Pnma1V Prirnmv """'- I Primarv 

Volatile OnUnlc C""""'unch lua/I\ 
1,1-0ichloloehne 60 . <1 <1 <1 <1 <1 <1 
12-0icNclobenane . 200 eoo <I <I <1 <1 <1 <I 
12~ . 4 5 <1 <1 <1 <1 <1 <1 
1.4-0cttlobenzlne 70 75 <I <1 <1 <1 <1 <I,_ . 

. 6000 . <5 <5 <5 <5 2.6J <5 
8enZlne 5 4 5 <1 <1 <1 <1 0.68J 0.66J 
CNoroba121111e . 100 100 <1 <1 <1 <I <1 <1 
Chloroelhane . 7 . <2 <2 <2 <2 <2 <2 
Oi:Horodilkmlme 1000 0.50J <2 <2 <2 0.30J 0.32J . . . <1 <1 <1 <1 <1 <1 
Seml-Vollflle Ormn,ic Cam"""""" tl.IMI ·no~ 
rot11---~ · -·-..., 111n111 

AnmE 50 10 10 (1UI <!W <8 <8UJ 11631 ~ 

Bnm . 1000 2000 33.9 7.911 10.3 122 14.5 IU 
Cabrn . . . 16400 39300 31000 36600 25500 23alO 
ClwomUn . 20 100 <10 <10 <1D D.llO J <1D <10 
Coblll . .1D <10 <1D <ID 0.21 J <1D <10UJ 
IC-­ 500 1300 <25W <2SUJ <2S UJ <25UJ <25 <25 
I/On . !llIE . 361 <100 370 f980 11730001 J1..n11111 
Lead 10 15 <5 <5 <5 <SJ <5 1.2 J.....-... . . 12200J 8560 J 8570J 7890J 4970J 421D - 200 500 .i <5 147 £20ll (274'1 1251111. 

Nidlll . 
 20 . UDJ <1D <10 D.30J <ID <10 
PolalWn . . . 5lll50 ~ 2710 ~J 579) 6590 
SMr . <10 <10 <10 <1D <10 2.1J 
Sodium . 20000 10500"° 11511IOll 5970 5840 2AOO 2"llO 
Vanacfun . .200 0.36J 0.27 J <10 <10 <10 1.t J 
Zlnc .2000 <20W <20UJ <20UJ <20W <20UJ <20UJ 
Wllitr OmlltvPll'll!Mtltl "''"" 
Hardnesa (as CaC03) . . . 91300 I 133000 I 113000 124000 I 84100 moo 
Tota1 cisd.ied 9Clill CTOSl . • I • 5«XlOO I 220000 I 1eoooo 150000 I 310000 2.80000 

~..........,....
..........._...,__,,.,.....illil 

• • notlnllpod"' ..... ­
J •.--... 
U•!Wiood lt ~'*""..&dlllon 
MEG• ...... -... f_.. Cllidl&IO(Od.2012) 
Ma.otJSEPA-~ u..112JOOt)

ta.-a.-....... ~ 

l1lciMI •....e ICl. MEG nl'• MCI. 

City of Saco (205275) Woodard &<»ran
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Table 3-3: GroundwaterAnafytlcal R ..ults • 2014 

Landfill Areas 3& 4- Detect.ct Analytn 


Saco Municipal LandflU 

Saco, Maine 

~Im-

ICl MEG MCl 
r.IW.e7-14S-1 MW-8].1~1 

&'t2l201• 11llll201' 
MW-87-f8S 
611 2/2014 

MW41T·19S 
6112l2014 

Mn.e7-19S 
&'t2/2014 

onw-81·198 
11181Z014 

Volltlll ,....,.leC 
1 .1~ 

,,_,, . mi . 
Pri1wY 

<1 

Prll'IWY 

<1 

Pl'lmllY 

<1 

l'nmllY 

<1 

n.-1·­

<1 <1 
1.2~ . 200 800 <1 <1 <1 <1 <1 <1 
1~ . 4 5 <1 <1 <1 <1 <1 <1 
1 ~ . 10 75 <I <1 <1 <1 <1 0.32J 
AoMarw . 8000 . <5 <5 <5 <5 <5 <5 
8'nZlnl 5 ' 5 <1 <1 <1 <1 <1 <1 
CNorobeuzene . 100 100 <1 <1 <1 <1 <1 <1 
Chlorcelhane . 7 . <2 <2 <2 <2 <2 <!J 
Oidtlrodiftuoromethane . 1000 . <2 <2 <2 <2 <2 <2 

<1 <1 <1 <1 <1 <1 
s.m;.Volafje Ulllll1IC r .,_ futYll • flO dellctJicns 
Total lnonlll!IC- IUGlll- 50 10 10 l'IUI 11201 4 8.8J 1101J 124.51 
BlliD . 1000 2000 32.8 59.6 3.SCJ 83 79.5 87.4 
Cllcun . . 45900 80200 19200 moo 68800 73800 
Clvomkln . 20 100 <10 0.88J <10 0.42J 0.88J 1.3J 
Ccbllt . 10 . 0.38J <10UJ <10 2.0 J taJ <10UJ 
CCiDDlr . 500 1300 <25UJ <25UJ <25UJ <25UJ <25UJ <25UJ 
mn . !IUAJ . 39111 l lll llVI <nAiUJ 11ou H30 1e1111 
Lllld . 10 15 <5 <5 <5 <5 <5UJ <5 . 10800J 17700 3690J 17600J 16700J 18200 

Ndll ._.. 
200 . 
. 

500 
20 . 

. 

. 

. 
159111 
0.61 J 
8000 

(111) 

<10UJ 
13'00 

6.9 
3.41 J 
1480 

~ 

324J. 
10200 

(DTll) 

3.28J 
8880 

(2120) 
<10UJ 
11800 

SMr . 40 . <10 <10 <10 <10 <10 <10 
Sodun . 20000 . 12nlllll l33mlft 3250 JAllnlll 1413l11111 1411WI 
Vlllldium . 200 . <10 0.56J <10 0.112 J 0.112 J 0.51J 
Zn: • ;tlAlU <20UJ <:I.O W <20UJ <20UJ <20UJ <20UJ 
WlllefQlllllty Pllmllbtrl ruam 
Hlldnel9 (ISCIC03) . . . I 158000 I 273000 I 83300 I 250000 241000 250000 
Tolll clllcMd ddl (TI)SJ . . • I 250000 400000 I 110000 I 410000 . 430000 

~ ,..._,,... ...... 
. ....................,..... lillil.........,,......... 
J ........... 
U•rNledlD~~wllidlllGll 
M!O •,..... Mloiluol ~ °"""6111 (Oct 2012)
Ma.o\JSEPA ......_~l-'(lOOI) 
ta.o...... Cloonop ...... ~ 
l8'WI ..... 112. l!EG...... UCl 
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Table 3-3: Groundwater Analytical Results · 2014 
Landfill Areas 3 & 4 - Detected Analytes 


Saco Municipal landfill 

Saco, Maine 


Soulllll1I __,,Wells 
MW-93-5 MW~ I t.tN-41S-7R MW-95-7R t.tw-.95-7Rl MW$9Rl MW$9Rl MW-97-17RICl MEG MCl 
6113'Z01C 11/YlOICI 8113'Z01C 6113'Z014 11151201Cl 6111/20141 11151201'1 6112/2014 
Pmwv mnrt I 1'rimmv Dtdr::lllio 1 n.-v I l"llnrl I Prinart I ~ 

Vo111111tom..11o,. 
. '"""' 

1.t-Oldlb'ollln . 00 . <I <1 <t <I <1 <1 <1 <I 
1.2-0idt>robll1z101 . 200 eoo <1 <I <1 <I <1 <I <1 <I 
1.2~ . 5 <1 <1 <1 <1 <1 <1 <1 <1•I,4-0id1b'cbenzln . 70 75 <1 <1 <1 <I <1 <1 <1 <I 
~ . .6000 <5 <5 <5 <5 <S <5 <5 <5 
Benz8ne 5 4 5 <1 <1 <I <1 <1 <1 <1 <I 
Chfotobenzene . 100 100 <1 <I <1 <I <1 <1 <1 <1 
Chloroelhane 7 <2 <2 <2 <2 <2 <2 <2 <2 
~ . 1000 . <2 <2 <2 <2 <2 <2 <2 <2- . - <1 <1 <I <1 <1 <1 <1 <1 
Sfml..VoM!lt °""''* ,. ' fun/Cl • no delediom 
ro1a1-·-~ tu..ni 
~ 50 10 10 121.11 (19.71 <8UJ <8 UJ <8UJ 11731 rt121 82 J 
Balin - 1000 2000 8.98 6.97 3.24J 3.82J <SUJ 13 12.5 16.4 

.Ctlcil.ln - - 10100 10300 13200 13000 moo 20300 20600 TT'S1J 
Qwonun - 20 100 <10 <10 <10 <10 0.69J <10 0.50J <10 
Coblll - 10 - 110.31 8.70J <10 <10 O.IKJ J <10 <10 <10 
IC- . 500 1300 <25 <25 <25 <25UJ <25UJ <25 <25UJ <25UJ 
lion . 5000 . 197001 lfJllll <IOOUJ <11IJ UJ 1210 '127 244 2lliO 
IMd - 10 15 <SW 12J <5UJ <S <SJ <5 <SJ <SW . . . 2190J 2050J 2200J 2110J 2820J 8710 8710J f2200J 

200 500 . Im! ""'1 23.2 23.3 (Jill r.wn mlll 198 
Nall . 20 . 098J <10W <10 <10 UJ <10 <10 <10 
PollllUll . 1870 1720 <IOOO UJ <1000 W <1000 W 1730 1530 1110 
SMr . 40 - <10 <10 <10 <10 <10 <10 <10 <10 
SoclllT1 - 20000 . ~ '530 3840 3850 4050 ~J l7mnll 7830 v..un . 200 . <10 <10 <10 0.29J <10 <10 <10 <10 
7- - 2000 . <20W <20W <20W <20W <20W 192J <20W 31.1 
rw...,~P1rM..-.1 ,.-, 

Henn. I• C.003) . . 
 - 34200 34100 I •2200 •1200 55900 I 86500 T 87400 I 2'44000 
Tclal cblolYld dis fTDSI . . . 83000 71000 I 79000 . 72000 l 170000 l 160000 l 290000 
,_,""......,_""..c . ..~ _ '""......, ._a,glml 

• • ,,.....,..,.,, rd l'flllllllt 

J......... .... 

U• .......lt~dooil'f ......... 

llEO • "'*"UuiNllll !"'*"~ (OllL 2012) 

MCLo4.ISUA....,_~~­

~ Cllenup I.Ml~ 

~•ea_. ICl. 11£0 "*MCI. 
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Table 3-4: Surface Water Analytical Results· 2014 
Detected Analytes 

Saco Municipal Landfill 
Saco, Maine 

SW-7 SW-7 SW-13 SW-13 SW-21 SW-21 SW-31 SW-31 SW-34 
SSPS 6118l2014 11J4/2014 6118/2014 11/4/2014 6118/2014 11/4/2014 6118l2014 11/4/2014 6/18l2014 

Pmwv Pmwv Primsv Primary Primsv Prin'IBlv Primary Primary Plinary 
ToUI lnorallllc AnaMes (uB'll 
Ali.rninum . 260J 377 241 J <300UJ 388 J <300 UJ 345J 315 572 
~ 
.BarUn 

3 
. 

<1 
9.69 

<1 
12.9 

111.81 
22.8 

(13.11 
17.5 

2.3 
12.5 

0.86J 
9.'40 

115.81 
19 

11.81 
11.6 

(18.51 
26.9 

IBM41ium . <5 0.20J <5 <5 <5 <5 <5 <5 <5 
c.lc:illn . 4630 5340 16-COO 14500 9740 9280 19400 12900 17400 
Chromium . <10 <10UJ <10 <10UJ <10 <10UJ <10 <10UJ 0.44J 
CdJelt 0.30J <10 <10 0.31J 0.25J <10 0.36J <10 0.34J 
Coooer <25 <25 <25 <25 0.74 J <25 <25 <25 <25 
Iron '401 J 497 1600J 13tKI 835J 584 1520J 928 2000 
Lead . <5 <5 <5 <5 1.4J <5 <5 <5 1.3J . 1720 2330 3230 3050 1920 1780 4130 2740 3450 . 137 143 452 361 100 32 512 148 676 
Nickel . <10 0.88J <10 12J <10 0.45 J <10 0.69 J 0.51 J 
Potassiln . 3420 5'400 2820 2860 2160 2070 30SO 2420 2970 
Silwr . <10 <10 <10 <10 <10 <10 <10 <10 <10 
Socillll . 7210 11200 28400 16-COO 24600 13100 30200 16Ei00 27200 
Vl!fladium - 0.48J <10UJ 0.95J <10UJ 0.84J <10UJ 0.85J <10UJ 1.2J 
Zi1C . <20U <20UJ <20U <20 UJ <20U <20UJ <20U <20UJ <20 
Water Qualltv Panmetera (UCJll 

Hardness carbonate (as CaC031 • I 18600 22900 54200 48800 32200 30500 65400 43400 I 57600 

Haen: 
... .............lillr 
<•..t~....... llborlllary.....lilil............. 
SSPS =lilHpoci'k~....,.. 
[8oldJ • exmedt SSPS 
<• l'IOl.....S.......repartng lirMI 
u• lhiMd lo~41!ino...., 

SW-34 
11/4/2014 
Primarv 

<300W 
(4RI 
10.7 

<5 W 
19200 
<10W 

<10 
<25UJ 

794 
<5 

4010 J 
198 

<10UJ 
2300 
<10 

14800 

0.44J 

2.8J 


64400 

SW-37 
6/18l2014 
Plinary 

224J 
114.11 

22 
<5 

18500 
<10 

0.-43J 
0.68J 
1470J 

<5 
3580 
622 
<10 

2850 
0.37J 

25300 

0.89J 

<20U 


60900 
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Table 3-4: Surface Water Analytical Rttults -2014 
Detecttd Analyt11 

Saco Municipal Landfill 
Saco, Maine 

&N-37 SW-37 &N-52 SW-52 SW-62 SW-69 

Total lnorGllllC .a..- r • ...m 

SSPS 6118/2014 
n......... 1 

1114/201 4 6118/2014 
PrWnlliY Pmwv 

1114/2014 
~ 

111412014 
~inhi91 

6/tB/2014 
Prinrl 

Alllftiun . 865J <300UJ 320J <300UJ <300 UJ 233J 
Arsenic 
BatUn 

3 
. 

(11.11 
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Table 3-S: Sediment Analytical Results - 2014 
Detected Analytes 


Saoo Mooicipal Landfin 

Saoo, Maine 


SD-7 SD-13 SD-21 SD-31 50-34
Ecological 
6118/2014 6118/2014 6118/2014 6118/2014 6118/2014Benchmark 
PrimaJV Primary Primary Primary Primary 

Total lnoruanic Anatvtes Cmafka) 
Aluminum - 5260 6780 9060 2160 17700 
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Potassium . 993 1050 1670 279 2610 

Silver . 0.026J 0.18J 0.12J 0.022J 0.470J 
Sodlum . 88.5 184 206 55.8J 288 

Vana<fium . 
 8.9 15.5 15.9 3.57 29.6 
Zinc . 23.4 29.6 45.8 12.6 115 

Solidi(%) 

Solids- Total Residue . 62 84 65 7.( 
 43 
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Engineering a Sustainable Future 

EPA Region 1 RAC 2 Contract No. EP-S1-06-03 

June 3, 2015 

Nobis Project No. 80020 


IVia Electronic Submittal 

U.S. Environmental Protection Agency, Region 1

Attention: Ms. Leslie McVickar, Task Order Project Officer

5 Post Office Square, Suite 100

Boston, Massachusetts 02109-3919 


Subject: 	 Transmittal of the Spring 2015 Annual Inspection Report

Saco Municipal Landfill Superfund Site (Areas 3 & 4) , Saco, Maine

Groundwater Monitoring Oversight

Task Order Number 0020-AN-GM-0189 


Dear Ms. McVickar:· 

Attached with this correspondence is the spring 2015 Annual Inspection Report for the landfill
inspection conducted on May 28, 2015 at the Saco Municipal Landfill Superfund Site (Areas 3 & 4). 

Should you have any questions or comments, please contact me at (978) 703-6051 , or by email

at gmischel@nobiseng.com. 


Sincerely, 


NOBIS ENGINEERING, INC. 


1::u:. M~h!1:fl
Project Manager 


Attachments 


c: File 80020/MA 

Oient-Focused, Employee-Owned Nobis Engineering, Inc. 

www.nobiseng.com 585 Middlesex Street 

Lowell, MA 01851 



SPRING 2015 ANNUAL INSPECTION

SACO MUNICIPAL LANDFILL SUPERFUND SITE (AREAS 3 AND 4)


SACO, MAINE 


1.0 INTRODUCTION 

This report documents and presents observations made by Nobis Engineering, Inc. (Nobis) during 
the annual inspection of the Saco Municipal Landfill Superfund Site, Areas 3 and 4 in Saco, Maine 
(the Site), conducted on May 28, 2015 under the RAC 2 Contract EP-S1-06-03, Task Order 0020­
AN-GM-0189. This landfill consists of four distinct Landfill Areas, numbered 1 through 4, which 
are surrounded by wooded areas. Landfill Areas 1 and 2 have been converted to recreational ball 
fields, and only Areas 3 and 4 are included in this Site Inspection Report. A representative from 
the Potentially Responsible Party's (PRP) consultant (Woodard and Curran, Inc.) was on-site, 
and accompanied Nobis during the inspection. 

The inspection included the following activities: 

• 	 Walking the perimeter and top of the landfill cap to look for evidence of erosion, cap 
disturbance, settlement, and poor growth of vegetation; 

• 	 Inspecting the on and off-cap storm water control structures for damage, settlement, 
sedimentation, vegetation, and blockage; and 

• 	 Inspecting the above ground portions of structures that penetrate the cap (i.e., gas vents) 
for damage. 

This report is based on visual observations made during the Site inspection. The evaluation of 
subsurface conditions was not within the scope of this inspection. A Site-specific Landfill 
Inspection Checklist (provided as Attachment 1) was used to document the inspection. Refer to 
Figure 1 (Site Plan) for the location of items noted during the Site inspection. Photographs 
documenting observations made during the inspection are provided as Attachment 2. 

2.0 SUMMARY OF INSPECTION 

The results of the spring 2015 Site inspection are presented below according to the various 
components of the landfill cover system. Comparisons to items documented during the spring 
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2014 Site inspection are included where appropriate. For reference, the spring 2014 Inspection 
Plan is included in Attachment 3. 

Landfill Surface 

The vegetative cover over the landfill surface was generally in good condition. Nobis observed 
two areas of thin cover. One area was located in the southwest area of the cap near Bench I. 
Bare spots were observed in this area during the spring 2014 inspection. The vegetation has 
improved since spring 2014 but is still sparser than elsewhere on the landfill. The other area was 
a small bare spot located along the north side of the rip-rap channel located along the 
southwestern toe of the landfill slope. This area may require re-seeding. 

During the spring 2014 inspection, Nobis observed animal burrows in two locations on the cap: at 
the base of GV-15 and above the culvert outlet at the southern end of the sedimentation basin. 
Currently, the burrow at the base of GV-15 appears to be filled in/abandoned and the burrow 
above the culvert has been repaired since the spring 2014 Inspection. There were no new burrows 
identified during the spring 2015 Inspection. 

A small piece of filter fabric material was observed protruding from the ground in an area located 
north of the perimeter drain on the north slope of the landfill. It is unclear at this time what caused 
the fabric to become exposed. 

Benches 

The benches were observed to be in generally good condition with no major signs of erosion, 
undermining, bypass, breaching, or ponded water. Nobis observed a 5-foot long area of light 
erosion of the soil at the upper edge of the rip-rap and geofabric lining of bench channel "E", along 
the bend at the bottom of the channel immediately south of the perimeter access road. Minor 
sediment deposits were observed in the channel and downstream of this location at the outlet of 
the culvert under the perimeter access road. The channel is still operational and does not require 
immediate repairs; however, this area should be monitored and repaired if further erosion is 
observed. 
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Letdown Channels (Downdrains} 

The gabion-lined letdown channels on the east end and northwest slope of the landfill were in 
good condition with no signs of settlement, material degradation, erosion, undercutting, or 
obstructions. The sump between the eastern downdrain and the sedimentation basin appeared 
to be in good condition with no obstructions. 

Cover Penetrations 

Cover penetrations throughout the landfill cover system include 20 passive gas vent structures, 
numbered GV-1 through GV-20. The vents were generally found to be in good condition, but some 
damage was observed. 

The majority of the vent riser pipes were leaning down slope at various degrees of tilt. A review 
of inspection photos from the previous five years suggests that the amount of tilt has not changed 
significantly, and it appears that the gas vents are not actively moving. 

GV-11 and GV-15 exhibited the furthest extent of tilt. The tilt did not appear to be impacting the 
effectiveness of the vents, and no crimping or other structural deformity was observed. Nobis 
compared photos from the spring 2014 inspection and the spring 2015 inspection and there was 
no apparent change to the tilt of the gas vents. However, the vents should be monitored for signs 
of further tilt and should be repaired if the tilt reduces the effectiveness of the vents. 

Nobis observed gashes in the outer geomembrane boot at the base of GV-11, GV-15, GV-8, GV­
9, and GV-5 that may have been caused by mowing equipment. The damaged portions of the 
geomembrane boots are not physically connected to the landfill cap geomembrane, but the vents 
should be monitored for damage to the inner vent section that connects to the cap geomembrane. 

Monitoring Wells 

The PRP consultant, Woodard and Curran, Inc. did not report any issues with the security or 
integrity of the monitoring wells adjacent to the landfill cap. Wells appeared to be contained in 
protective standpipes with locked caps. 
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Cover Drainage Layer 

The outlet pipes and riprap outlet zone of the drainage layer at the perimeter of the cover system 
appeared to be in good condition. No apparent damage to the outlet pipes or displacement of the 
riprap was observed. Rodent guards were present and in good condition on all of the outlet pipes 
observed by Nobis. 

Sedimentation Basin 

The sedimentation basin and outlet structures appeared to be in good condition and well 
maintained. There were no signs of settlement, material degradation, erosion, undercutting, or 
obstructions, and water was observed flowing freely from the outlet structures. An area of 
Japanese Knotweed at the eastern end of the basin was observed during the spring 2013 and 
spring 2012 inspections. During the spring 2015 inspection, Nobis noted that the Japanese 
knotweed had been cut down. While the current stand of Knotweed is not located on the cap, it 
should continue to be controlled to prevent spread to other areas of the Site and the landfill cap. 

Retaining Walls 

No significant bulging or tilting was observed in the gabion baskets forming the retaining structure 
at the bottom of the downdrain on the east end of the landfill. 

Perimeter Ditches and Off-Site Discharge 

The perimeter ditches were in good condition at the time of the inspection. All of the drainage 
culverts also appeared to be in good condition. 

During the spring 2015 inspection, Nobis observed a new stand of Japanese Knotweed growing 
near a small rip-rap lined drainage area located approximately 75 feet from the southwestern 

corner of the landfill. This stand of Knotweed is not located on the cap; it should be controlled to 
prevent spread to other areas of the Site and the landfill cap. 

Perimeter Roads 

Nobis observed light rutting at the terminus of the perimeter road to the south of the Area 4 landfill; 
this rutting was unchanged from the spring 2014 inspection. Nobis observed light rutting at the 
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end of the northern perimeter road near the granite stockpiles. Otherwise, the perimeter roads 
were in good condition with no signs of erosion, ruts, or potholes. 

3.0 CONCLUSION AND RECCOMENDATIONS 

Based on the spring 2015 inspection performed on May 28, 2015, Nobis offers the following 
conclusions and recommendations: 

• 	 Items requiring repair from the spring 2014 inspection including animal burrows and the 
eroded waterbar appear to have been repaired. 

• 	 The area of thin vegetation along Bench I has improved since the spring 2014 inspection. 

During the spring 2015 inspection, a small bare spot was identified along the north side of 
the rip-rap channel located along the southwestern toe of the landfill slope. Both areas 

should be continued to be monitored for erosion and re-seeded as necessary. 

• 	 The growth of Japanese Knotweed at the north end of the sedimentation basin identified 

during previous investigations has been cut down. One new area of Japanese Knotweed 

was identified near the southwest corner of the landfill. Nobis recommends routine 

maintenance in these areas to control growth and limit the spread of Knotweed. 

• 	 The 2014 inspection identified minor erosion at the edge of the bench "E" rip-rap channel 
and minor sediment buildup in the drainage channel and downstream at the Culvert 2 

outfall. The conditions at these locations during the 2015 inspection were observed to be 
comparable to the 2014 inspection, indicating that conditions have not degraded. 

• 	 The geomembrane boot around the base of several landfill vents appears to have been 

damaged by mowing equipment. Nobis recommends using a 1-foot "buffer zone" when 

using mowing equipment around the landfill gas vents. Any additional grass cutting around 

the landfill gas vents can be performed using hand trimmers. 

• 	 A small piece of fabric material was observed protruding from the ground in an area 

located north of the perimeter drain on the north slope of the landfill. It is unclear at this 
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time what caused the fabric to become exposed. The extent of subsurface damage (if any) 
should be investigated and any necessary repairs should be performed. 

Overall, the landfill appeared to be in good condition and well maintained. These items identified 
for repair and long-term monitoring do not present an immediate danger to the integrity of the cap, 
but should be repaired if monitoring shows further degradation. Items observed by Nobis are 
summarized in Table 1. 

TABLE 

1 Landfill Inspection Summary Table 

FIGURE 

1 Site Plan 

ATIACHMENTS 

1 Annual Landfill Inspection Checklist

2 Site Inspection Photographs

3 Spring 2014 Inspection Site Plan 
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Table 1 

Landfill Inspection Summary Table 


Saco Municipal Landfill Superfund Site (Areas 3 and 4) 


Item Description 

Area of thin vegetation in the southwest area of the cap near Bench I. 

Small bare spot with some weed growth along the north side of the rip-

rap channel located along the southwestern toe of the landfill slope. 


Japanese Knotweed growth near the inlet pipe in the eastern end of 

the Sedimentation Basin 

Japanese Knotweed growth near rip-rap lined drainage sump located 

near the southwestern comer of the landfill. 

Six inch wide animal burrow immediately above the outlet of Culvert #4 

at the southern end of the sediment retention basin. 


Six inch wide animal burrow near GV-15 


Tire ruts at end of access road 

Tire ruts at end of access road near granite stockpiles 


Minor erosion along the side of the rip-rap lined Bench "E" channel 

near the bottom of the channel, immediately above Culvert 2. 


Minor sedimentation in rip-rap .ined Bench "E" channel below erosion 

iarea and minro sedimentation at the outfall of Culvert 2. 

Filter fabric material protrudina from the ground. 

Eroded waterbar at southern ooint of access road 


Damage to geomembrane boots around GV-1 1, GV-15, GV-8, GV-9, 

land GV-5. 


Saco, Maine 

Date of First 
Observation 

Spring 2011 

Spring 2015 

Spring 2011 

Spring 2015 

Spring 2012 

Spring 2014 

Sprin<i 2013 
Spring 2015 

Spring 2014 

Spring 2014 

Spring 2015 
Sorin<i 2014 

Spring 2014 and 
Spring 2015 

Status as of Spring 

2015 Inspection 


Improved 


New 


Cut down 


New 


Repaired 


Repaired 


Present 

New 


Present 


Present 


Present 

Reoaired 


Present 


Recommendation 

Continue to monitor and re-seed if needed. 

Continue to monitor and re-seed if needed. 

Continue to control growth and monitor for 

spread of Knotweed. 

Control growth and continue to monitor for 

spread of Knotweed. 


Hole filled. No evidence of additional burrows. 


Hole filled. No evidence of additional burrows. 


Repair ruts. 

Repair ruts. 


Continue to monitor. Repair rip-rap channel if 

further erosion or slumping is observed. 


Continue to monitor. Remove excess sediment 

as necessary. 

Make necessary repairs. 

Waterbar reoaired. 

Consider maintaining 1-foot "buffer zone" around 

gas vent pipes when mowing with heavy 

equipment Use hand trimmers when trimming 

around oas vent oioes. 
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Ens_ineering a Sustainable Future 
EPA RAC Contract# EP-$1-06-03 

LANDFILL INSPECTION CHECKLIST 


Task Order: 

Site Name: 

Town: 

State: 

PRP Representatives: 

Inspection Team: 

0020-AN-GM-0189 

Saco Municipal Landfill 

Saco 

Maine 

Tom Eschner (Woodard & 
Curran) 

Adam Roy (Nobis) 


ITEM 

LANDFILL SURFACE 

1. 	 SETTLEMENT (LOW SPOTS) 
Location (indicate on site map): 
Areal Extent: 

2. 	 CRACKS 
Location (indicate on site map): 
Length: Width: 

3. 	 EROSION 
Location (indicate on site map): 
Areal Extent: 

4. 	 HOLES 
Location (indicate on site map): 
Areal Extent: Depth: 

Yes D No [81 

Depth: 

Yes D No [81 

Depth: 

Yes D No [81 

Depth: 

Yes D No [81 

Suspected Cause (rodent or other): 

5. VEGETATIVE COVER Yes [81 No D 
Grass: Yes 
Condition: Good 
Trees/Shrubs: Yes D No [81 
Location (indicate on site map): S side of channel "I" 

Size: -30'x5' 

Location: N side of rip-rap channel at toe of 

southwestern slope 

Size: -3'x15" 


6. 	 ARMORED COVER Yes [81 No D 
Material Type: rip-rap 
Condition: good 

Weather: 

Temperature: 

Site Map: 

Date of 

Inspection: 

Sunny 

75-80° F 

Attach Map 

5/28/2015 

REMARKS 

The burrow appears to have been repaired since 
the 2014 inspection. 

Area of thin vegetation along the south side of rip-
rap channel "I". Grass is not fully established in this 
location, but is in better condition than the 2014 
inspection and there is no evidence of erosion. 

Small bare spot with some weed growth along the 
north side of the rip-rap channel located along the 
southwestern toe of the landfill slope. There is no 
evidence of erosion. 



En.s_ineering a Sustainable Future 
EPA RAC Contract# EP-$1-06-03 

ITEM REMARKS 

7. BULGES Yes 0 
Location (indicate on site map): 
Areal Extent: Height: 
Suspected Cause (gas pressure or other): 

8. WET AREAS Yes D 
Ponding: 
Location (indicate on site map): 
Areal Extent: 

No 

No 

~ 

~ 

Seeps: 
Location (indicate on site map): 
Areal Extent: 
Estimated Flow Rate: 

Yes D No ~ 

Soft Subgrade: 
Location (indicate on site map): 
Areal Extent: 

Yes D No ~ 

9. SLOPE INSTABILITY 
Slides: 
Location (indicate on site map): 
Areal Extent: 
Probable Slide Interface: 

Suspected Cause: 
Exposed Cover Components: 

Yes 0 No ~ 

BENCHES 

1. FLOW BYPASS BENCHES Yes 0 No ~ 
Location (indicate on site map): 
Description of Problem: 

2. BENCH BREACHED Yes~ No D 
Location (indicate on site map): near perimeter road 
Description of Problem: light erosion 

3. SETTLEMENT Yes D No ~ 
Location (indicate on site map): near perimeter road 
Areal Extent: Depth: 

Bench 
A D 
B D 
c D 
D D 
E ~ 
F D 
G D 
H D 
I D 

Area of light erosion at bend in channel 
"E" immediately upstream of culvert 
under perimeter road. There is light 
erosion along the east side of the 
channel and a small area has settled 
from soils scoured away from under the 
fabric lining. There is light sedimentation 
in the channel and downstream at the 
culvert outlet. The channel is still 
operational and does not require 
immediate repairs. All other locations 
are in good condition. 
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Ens.ineering a Sustainable Future 
EPA RAC Contract# EP-$1-06-03 

ITEM 

LETDOWN CHANNELS 

1. 	 SETILEMENT 
Location (indicate on site map): 
Areal Extent: Depth: 

2. 	 MATERIAL DEGRADATION 
Material Type: 
Location (indicate on site map): 
Areal Extent: 
Degree of Degradation: 

3. 	 EROSION 
Location (indicate on site map): 
Areal Extent: Depth: 

4. 	 UNDERCUTIING 
Location (indicate on site map): 
Areal Extent: Depth: 

5. 	 OBSTRUCTIONS 
Type: 
Location (indicate on site map): 
Areal Extent: Size: 

6. 	 VEGETATIVE GROWTH 
Type: 
Location (indicate on site map): 
Areal Extent: 

COVER PENETRATIONS 

1. 

GAS VENTS 

Located: 

Functioning: 

Condition: Fair 


2. 	 GAS MONITORING PROBES 
Located: 
Functioning: 
Condition: 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes D 

Yes 0 

Active 


Yes l:8l 

Yes l:8l 


Yes D 
Yes D 
Yes 0 

No 

No 

No 

No 

No 

No 

[gJ 

[gJ 

[gJ 

[gJ 

[gJ 

[gJ 

IPassiv~ 

No 

No 


No 
No 
No 

D 

D 


l:8l 
D 

D 


REMARKS 

Numbering on vents is faded; need to be re­
painted. Vents are leaning at various degrees of tilt, 
with GV-11 and GV-15 the most out-of-plumb. 
Minor damage to the geomembrane boot covering 
the gas vent pipes was observed at GV-11 , GV-15, 
GV-8, GV-9, and GV-5. The animal burrow 
observed at the base of GV-15 in 2014 appears to 
have been filled in/abandoned. All vents are still 
functioning and the observed leaning and damage 
has not impacted the function of the vents. 
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En.sJneering a Sustainable Future 
EPA RAC Contract# EP-$1-06-03 

ITEM 

3. 	 MONITORING WELLS Yes 0 No 181 
Located: Yes 0 No D 
Functioning: Yes 0 No D 
Condition: 

COVER DRAINAGE LAYER 

1. 	 OUTLET PIPES Yes 181 No D 
Functioning: Yes [8J No D 
Condition: Good 

2. 	 OUTLET ROCK Yes 181 No D 
Functioning: 	 Yes [8J No D 
Condition: 

3. 	 RODENT GUARDS NoYes [8J D 
Present: Yes [8J No D 

DETENTION/SEDIMENTATION PONDS 

1. 	 SILTATION Yes 0 No [gJ 
Areal Extent: Depth: 

2. 	 EROSION Yes 0 No [gJ 
Areal Extent: Depth: 

3. 	 OUTLET WORKS NoYes [8J D 
Functioning: Yes [8J No D 
Condition: Good 

4. 	 DAM Yes [8J No 0 
Functioning: Yes 181 No D 
Condition: Good 

RETAINING WALLS {Bottom of Downdrain) 

1. 	 DEFORMATIONS Yes D No [gJ 
Location (indicate on site map): 
Horizontal Displacement: 
Vertical Displacement: 
Rotational Displacement: 

2. 	 DEGRADATION Yes D No [gJ 
Location (indicate on site map): 
Description of Damage: 

GROUNDWATER SYSTEMS 

1. 	 OFF-CAP MONITORING WELLS 
Damage: Yes D No 181 

REMARKS 

Monitoring wells are located outside the landfill cap. 
The monitoring wells observed during inspection 
appeared to be covered and locked. 

4 



En.sineering a Sustainable Future 
EPA RAC Contract# EP-$1-06-03 

ITEM REMARKS 

PERIMETER DITCHES/OFF-SITE DISCHARGE 

1. 	 SILTATION Yes [8J No D Culvert 1 D Minor sedimentation at Culvert 2 
Location (indicate on site map): Culvert 2 from erosion of Bench "E". SeeCulvert 2 [8J
Areal Extent: -4'x8' Depth: <6" notes in "Benches" for details. 

Culvert 3 D
2. 	 New stand of Japanese Knotweed

VEGETATION GROWTH Yes [8J No D Culvert 4 D growing near a small rip-rap lined 
Location (indicate on site map): Manhole 1 D drainage area located 
Areal Extent: -1O'x1 O' approximately 75 feet from theType: Japanese Manhole 2 0
Knotweed 	 southwestern corner of the 

landfill. 

3. 	 EROSION Yes D No [8J 
Location (indicate on site map): 
Areal Extent: Depth: 

4. 	 DISCHARGE STRUCTURE Yes [8J No D 
Functioning: Yes [8J No D 
Condition: Good 

FENCING 

1. 	 FENCING DAMAGE Yes D No [8J 
Location (indicate on site map): 
Description of Damage: 

PERIMETER ROADS 

1. 	 ROADS DAMAGED Yes [8J No D Minor rutting at end of north road near granite 
stockpile. Minor erosion at southernmost point ofLocation (indicate on site map): South road road from damaged waterbar noted during 2014

Description of Damage: minor rutting and erosion inspection appears to be repaired. 

SITE ACCESS 

1. 	 ACCESS RESTRICTION Yes [8J No D 
GENERAL 

1. 	 VANDALISM Yes D No [8J 
Location (indicate on site map): 
Description of Damage: 

2. 	 CHANGED SITE CONDITION Yes 0 No [8J 

INTERVIEWS (conduct interviews if the following are present during inspection) 

1. 	 INTERVIEW WORKERS ON SITE NO 
Problems: 
Suggestions: 
Attach Report 

5 



En.sJneering a Sustainable Future 
EPA RAC Contract# EP-$1-06-03 

ITEM 	 REMARKS 

2. 	 INTERVIEW SITE NEIGHBORS NO 
Problems: 
Suggestions: 
Attach Report 

3. 	 INTERVIEW LOCAL OFFICIALS NO 
Problems: 
Suggestions: 
Attach Report 

REVIEW DOCUMENTS 

1. 	 GROUNDWATER MONITORING RECORDS 
Not reviewed during inspection.

Abnormalities: 

2. 	 LANDFILL CLOSURE PROGRESS REPORT 
Report Date: Not reviewed during inspection. 
Abnormalities: 

3. 	 OPERATION AND MAINTENANCE PLAN 
Is there a plan in place? Yes 0 No D Not reviewed during inspection.
Is it being followed? Yes 0 No D 

Is it adequate? Yes 0 No D 
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Attachment 2 

Site Inspection Photographs 


Saco Municipal Landfill Superfund Site 

Saco, Maine 

Page 1 of9 


Date: 5/28/2015 

Descri tion: View of the landfill facin south. 


Date: 5/28/2015 

Descri tion : Sediment buildu in channel E. 




Attachment 2 

Site Inspection Photographs 


Saco Municipal Landfill Superfund Site 

Saco, Maine 

Page 2 of 9 


Date: 5/28/2015 

Descri tion: Sediment buildu at the outfall of Culvert 2. 


Date: 5/28/2015 
Description: Piece of filter fabric exposed on the northern side of the perimeter drainage 
channel alon the north slo e of the landfill. 



Attachment 2 

Site Inspection Photographs 


Saco Municipal Landfill Superfund Site 

Saco, Maine 

Page 3 of 9 


Date: 5/28/2015 
Description: Minor ruts observed at the end of the northern access road near the granite
stock iles. 

Date: 5/28/2015 

Descri tion: View of the landfill facin southeast. 




Attachment 2 

Site Inspection Photographs 


Saco Municipal Landfill Superfund Site 

Saco, Maine 

Page 4 of 9 


Date: 5/28/2015 
the southwest toe of the landfill. 

Date: 5/28/2015 

Descri tion: Thin ve etation alon Bench I. 




Attachment 2 

Site Inspection Photographs 


Saco Municipal Landfill Superfund Site 

Saco, Maine 

Page 5of9 


Date:5/28/2015 
aired animal burrow above the culvert in the sedimentation basin. 

Date: 5/28/2015 

Descri tion: Former animal burrow at the base of GV-15. 




Attachment 2 

Site Inspection Photographs 


Saco Municipal Landfill Superfund Site 

Saco, Maine 

Page 6of9 


Date: 5/28/2015 

Descri tion: New stand of Ja anese Knotweed located 75 feet from SW corner of LF. 


Date: 5/28/2015 



Attachment 2 

Site Inspection Photographs 


Saco Municipal Landfill Superfund Site 

Saco, Maine 

Page 7 of 9 


Date: 5/28/2015 
eat GV-11 . 

Date: 5/28/2015 



Attachment 2 

Site Inspection Photographs 


Saco Municipal Landfill Superfund Site 

Saco, Maine 

Page 8 of 9 


Date: 5/28/2015 
eomembrane boot at GV-15. 

Date: 5/28/2015 

Descri tion: Dama eomembrane boot at GV-5. 




Attachment 2 

Site Inspection Photographs 


Saco Municipal Landfill Superfund Site 

Saco, Maine 

Page 9 of 9 


Date: 5/28/2015 

Descrl tion: View of the abion wall facin southwest. 


Date: 5/28/2015 

Descri tion: View of the letdown channel facin northwest. 
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INTERVIEW RECORD 

Site Name: Saco Municipal Landfill Superfund Site EPA ID No.: MED980504393 
Subject: Third Five-Year Review (2015) Time: IDate: 6/5/2015 

Type: 0 Telephone 0Visit [8] Other 0 Incoming LJ Outgoing 

Location of Visit: 


Contact Made By: 

Name: Adam Roy I Title: Project Scientist Organization: Nobis Engineering, Inc. 

Individual Contacted: 

Name: Iver Mcleod I Title: Remedial Project Manager Organization: Maine Department of 
Environmental Protection 

Telephone No: 207-287-2651 Street Address: 28 Tyson Drive 
Fax No: City, State, Zip: Augusta, Maine 04333 
E-Mail Address: lver.J.Mcleod®maine.aov 

Summary Of Conversation 

01 : What is your overall impression of the project and site? 
A 1: Overall, things are running smoothly - environmental monitoring is performed at the appropriate

intervals and landfill inspections are thorough. 


02: Are you aware of any issues the five-year review should focus on? 

A2: Trends in contaminant concentrations 


03: Do you believe the current remedy still protective? 

A3: For the most part. 


04: Do you feel that information related to the site is readily available? 

A4: Do you mean available to the public or available to myself? I don't know where the admin record is 

kept so can't comment on availability to the public. Information related to the site is readily available to 

me. 


05: Are you aware of any changes in the state ARARs, groundwater quality standards, etc., since 

2010? 

A5:No 


06: Are you aware of any changes in the Site or surrounding property in the last 5 years, or whether any

changes are planned? 

A6:No 


07: Do you have any comments, suggestions, or recommendations regarding the project? 

A7: Just keep monitoring and inspections on schedule. 




INTERVIEW RECORD 

Site Name: Saco Municipal Landfill Superfund Site EPA ID No.: MED980504393
Subject: Third Five-Year Review (2015) Time: IDate: 6/5/2015 
Type: D Telephone 0 Visit [8] Other D Incoming LJ Outgoing
Location of Visit: 

Contact Made By: 

Name: Adam Roy ITitle: Project Scientist Organization: Nobis Engineering, Inc. 

Individual Contacted: 

Name: Thomas Eschner ITitle: Senior Project Manager Organization: Woodard & Curran 

Telephone No: 207-774-2112 Street Address: 41 Hutchins Drive
Fax No: 207-774-6635 City, State, Zip: Portland, Maine 04102

E-Mail Address: teschner@woodardcurran.com 


Summary Of Conversation 

Q1: What is your overall impression of the project and site?
A1 : The Site is well maintained and access is controlled. The City of Saco corrects maintenance issues
as it becomes aware of them. Monitoring and reporting are conducted in conformance with the work
plan schedule. 

Q2: Are you aware of any issues the five-year review should focus on?
A2: I am not aware of any issues other than the overall objective ofconfirming that the remedy remains
protective. 

Q3: Do you believe the current remedy still protective?
A3: Yes. The landfill cap prevents exposure and reduces or eliminates infiltration ofprecipitation. To my
knowledge there have been no changes from the conditions that led to the conclusion in EPA's 2010
human health risk assessment of Sandy Brook surface water and sediment that there was no current
unacceptable risk to human health from exposure to site contaminants. The institutional controls that
prevent or limit groundwater extraction remain in effect. 

Q4: Do you feel that information related to the site is readily available?
A4: The C;ty Engineer and City Manager both are familiar with and aware ofpast and present activities
at the landfill. If asked they would provide information or refer residents to appropriate information
sources. The public repository remains in Dyer Library. 

Q5: Are you aware of any changes in the state ARARs, groundwater quality standards, etc., since
2010? 
A5: No. This is not a change since the previous five-year review in 2010, but the interim clean-up level
for arsenic in the ROD is 50 µg/L, based on the MCL at the time, whereas the current MCL for arsenic is
10 µg/L. 

Q6: Are you aware of any changes in the Site or surrounding property in the last 5 years, or whether any
changes are planned?
A6: Within the past couole of vears, one or more beavers has taken uo residence in Sandv Brook 



downstream from the landfill and upstream from the property boundary. 

My understanding is that a subdividable parcel near the southeastern side of the landfill has changed
hands in the past two years, but no plans for development have come before the City. The area is on
public water and sewer. 

07: Do you have any comments, suggestions, or recommendations regarding the project?
A7: No. 



INTERVIEW RECORD 

Site Name: Saco Municipal Landfill Superfund Site EPA ID No.: MED980504393 
Subject: Third Five-Year Review (2015) Time: IDate: 6/30/2015 

Type: D Telephone D Visit D Other U Incoming D Outgoing
Location of Visit: 

Contact Made By: 

Name: Adam Roy ITitle: Project Scientist Organization: Nobis Engineering, Inc. 

Individual Contacted: 

Name: Patrick Fox I Title: Public Works Director Organization: City of Saco, Maine 

Telephone No: 207-284-6641 Street Address: 351 North Street
Fax No: City, State, Zip: Saco, Maine 04072
E-Mail Address: ofox(8)sacomaine.ora 

Summary Of Conversation 

01: What is your overall impression of the project and site?

A 1: Overall impressions of the project are good. The feedback loop with EPA inspections helps the City

to keep up with repair and maintenance issues of the landfill cap. 


02: Are you aware of any issues the five-year review should focus on?

A2: No, not at this time. 


03: Do you believe the current remedy still protective?

A3: Yes. 


04: Do you feel that information related to the site is readily available?

A4: Yes, the information about the Site is readily available. A few personnel familiar with the Site have

left the City. However, new City personnel are being brought up to speed on the project. 


05: Are you aware of any changes in the state ARARs, groundwater quality standards, etc. , since

2010? 

A5: No. 


06: Are you aware of any changes in the Site or surrounding property in the last 5 years, or whether any

changes are planned?

A6: No, the City controls of most of the land surrounding the landfill. Public Works may take a parcel

nearby but it would not impact current use of the Site. 


07: Do you have any comments, suggestions, or recommendations regarding the project?

A7: Not at this time. 




A 
p 
p 
E 
N 
D 
I 
x 

F 



Table F1

Comparison of Current and May 2010 Cancer Toxicity Values - Oral Cancer Slope Factors


Saco Municipal Landfill Superfund Site 

Saco, Maine 


January 2015
Chemical CASNo. May 2010 
CSF Source CSF Source

Arsenic, Inorganic 7440-38-2 1.5E+OO IRIS 1.5E+OO IRIS

Benzene 71-43-2 5.5E-02 IRIS 5.5E-02

Chloroform 67-66-3 3.1E-02 CalEPA 3.1E-02 

IRIS 
CalEPAChromium NO 18540-29-9 5.0E--01 J 5.0E-01 J
DDD 72-54-8 2.4E-01 IRIS 2.4E-01 IRIS
DDE P. p 72-55-9 3.4E-01 IRIS 3.4E-01 IRIS
Dichlorobenzene, 1,4- 106-46-7 5.4E--03 
 CalEPA 5.4E-03 CalEPA

Dichloroethane, 1 1- 75-34-3 5.7E-03 CalEPA 5.7E-03 CalEPA
Dichlorothane, 1,2- 107-06-2 9.1E-02 IRIS 9.1E-02 IRIS
Dieldren 60-57-1 1.6E+01 IRIS 1.6E+01 IRIS
Ethvlbenzene 100-41-4 1.1E-02 CalEPA 1.1E-02 CalEPA
Methvlene Chloride 75-09-2 2 OE--03 IRIS 7.5E-03 IRrS
Bis(2-ethvlhexvnohthalate 117-81-7 1.4E-02 IRIS 1.4E-02 IRIS
~roclor 1260 11096-82-5 2.0E+OO s 2.0E+OO s
Benzo[alovrene 50-32-8 7.3E+OO IRIS 7.3E+OO IRIS
Trichlorobenzene, 1,2 4- 120-82-1 2.9E-02 PPRTV 2.9E--02 PPRTV
ITrichloroethvlene 79-01-6 4.6E-02 RIS 5.9E-03 CalEPA 

Notes: 
H1 hhghted cells 1nd1cate a constituent with year-to- r varymg .::e""=""ntries'--"~--~~~---
A = ASTDR 
CalEPA = California Environmental Protection Agency
E or N = Environmental Criteria and Assessment Office (formerly National Center for Environmental Assessment)
H = HEAST 
IRIS= Integrated Risk Information System
J =New Jersey 
N/A = Not applicable
0 =Other 
PPRTV =Provisional Peer Reviewed Toxicity Values
R = Route Extrapolation
S = See RSL User's Guide 



Table F2

Comparison of Current and May 2010 Cancer Toxicity Values - Inhalation Unit Risk Factors


Saco Municipal Landfill Superfund Site 

Saco, Maine 


January 2015Chemical CAS No. May 2010 
IUR Source IUR Source

Arsenic, Inorganic 7440-38-2 4.3E-03 IRIS 4.3E-03 IRIS 

Benzene 71-43-2 7.8E--06 IRIS 
 7.8E-06 IRIS
Bervllium and com""unds 7440-41-7 2.4E--03 IRIS 2.4E-03 IRIS
Cadmium (Dietl 7440-43-9 1.8E-03 IRIS 1.8E--03 IRIS
Cadmium (Water) 7440-43-9 1.8E-03 IRIS 1.8E-03 IRIS
Chloroform 67-66-3 2.3E-05 IRIS 2.3E-05 IRIS 
Chromium Nil 18540-29-9 8.4E-02 s 8.4E-02 s
Cobalt 7440-48-4 9.0E--03 PPRTV 9.0E-03 PPRTV
DOD 72-54-8 6.9E-05 CalEPA 6.9E-05 CalEPA
ODE P, P 72-55-9 9.7E-05 CalEPA 9.7E-05 Cal EPA 
Dichlorobenzene 1 4- 106-46-7 1.1E-05 CalEPA 1.1E-05 CalEPA
Dichloroethane 1, 1- 75-34-3 1.6E-06 CalEPA 1.6E-06 CalEPA
Dichlorothane, 1,2- 107--06-2 2.6E-05 IRIS 2.6E-05 IRIS 
Dieldren 60-57-1 IRIS4.6E-03 4.6E-03 IRIS
TCDD 2 3,7,8­ 1746-01 -6 3.8E-01 Cal EPA 3.8E-01 Cal EPA 
Ethvlbenzene 100-41-4 2.5E-06 CaIE PA 2.5E-06 Cal EPA 
Methvlene Chlonde 75-09-2 1 OE--08 IRIS 7 7E-06 CalEPA

Nickel Soluble Salts 7440--02-0 2.6E--04 CalEPA 2 6E--04 CalEPA

Bis/2-ethvlhexvllohthalate 117-81-7 2.4E-06 CalEPA 2.4E-06 CalEPA

IAroclor 1260 11096-82-5 5.7E-04 s 5.7E-04 s

Naohthalene 91-20-3 3.4E-05 Cal EPA 3.4E-05 CalEPA

Trichloroethvlene 79-01-6 4.1E--06 IRIS 2.0E-06 CalEPA

Vanadium and Comoounds 7440-62-2 8.3E--03 PPRTV 8 3E--03 PPRTV 


Notes: 

Highlighted cells indicate a constituent with year-to-year va!)ling-= ntri·es'-'-----~
e_.."""'- .
A=ASTDR 
CalEPA =California Environmental Protection Agency
E or N = Environmental Criteria and Assessment Office (formerly National Center for Environmental Assessment)
H = HEAST 
IRIS = Integrated Risk Information System
J = New Jersey 
NIA = Not applicable
0 =Other 
PPRTV =Provisional Peer Reviewed Toxicity Values
R =Route Extrapolation 
S = See RSL User's Guide 



Table F3 

Comparison of Current and May 2010 Cancer Toxicity Values - Oral Reference Doses 


Saco Municipal Landfill Superfund Site 

Saco, Maine 


Chem ical CAS No. January 2015 
RfD Source 

Acetone 67-64-1 9.0E-01 IRIS 
Aluminum 7429-90-5 1.0E+OO PPRTV 
Antimony (metallic) 7440-36-0 4.0E-04 IRIS 
Arsenic Inorganic 7440-38-2 3.0E-04 IRIS 
Barium 7440-39-3 2.0E-01 IRIS 
Benzene 71-43-2 4.0E-03 IRIS 
Beryllium and comoounds 7440-41-7 2.0E-03 IRIS 
Butvlbenzene. n­ 104-51-8 5.0E-02 PPRTV 
Cadmium (Dietl 7440-43-9 1.0E-03 IRIS 
Cadmium rwater\ 7440-43-9 5.0E-04 IRIS 
Chlorobenzene 108-90-7 2.0E-02 IRIS 
Chloroform 67-66-3 1.0E-02 IRIS 
Chromium(llll, Insoluble Salts 16065-83-1 1.5E+OO IRIS 
ChromiumNI\ 18540-29-9 3.0E-03 IRIS 
Cobalt 7440-48-4 3.0E-04 PPRTV 
Coooer 7440-50-8 4.0E-02 H 
Dichlorobenzene 1,2­ 106-37-6 9.0E-02 IRIS 
Dichlorobenzene 1 4­ 106-46-7 7.0E-02 A 
Dichlorodifluoromethane 75-71-8 2.0E-01 IRIS 
Dichloroethane 1,1­ 75-34-3 2.0E-01 PPRTV 
Dichloroethane 1 2­ 107..()6..2 60E-03 x 
Dichloroethylene 1 1­ 75-35-4 5.0E-02 IRIS 
D1chloroethylene. 1 2-cis­ 156-59­ 2 2.0E-03 IRIS 
Dichloroethvlene, 1,2-trans­ 156-60-5 2.0E-02 IRIS 
Dieldrin 60-57-1 5.0E-05 IRIS 
Dimethylohenol, 2 4­ 105-67-9 2.0E-02 IRIS 
Ethylbenzene 100-41-4 1.0E-01 IRIS 
Tetrahydrofuran 109-99-9 9 OE-01 IRIS 
Iron 7439-89-6 7.0E-01 PPRTV 
Manaanese (Dietl 7439-96-4 1.4E-01 IRIS 
Manganese (Non-dietl 7439-96-5 2.4E-02 s 
- Mercuric Chloride land other Mercury salts\ 7487-94-7 3.0E-04 IRIS 
Methyl Ethyl Ketone (2-Butanonel 78-93-3 6.0E-01 IRIS 
Methvlene Chloride 75-09-2 6.0E-03 IRIS 
Nickel Soluble Salts 7440-02-0 2.0E-02 IRIS 
- Bis(2-ethylhexvllohthalate 117-81-7 2.0E-02 IRIS 
- Dibutvl Phthalate 84-74-2 1.0E-01 IRIS 
- Diethyl Phthalate 84-66-2 8.0E-01 IRIS 
- Fluoranthene 206-44-0 4.0E-02 IRIS 
- MethYlnaohthalene 2­ 91-57-6 4.0E-03 IRIS 
- Naohthalene 91-20-3 2.0E-02 IRIS 
- Pvrene 129-00-0 3.0E-02 IRIS 
Selenium 7782-49-2 5.0E-03 IRIS 
Silver 7440-22-4 5.0E-03 IRIS 
!Thallium <Soluble Salts\ 7440-28-0 1.0E-05 x 
Toluene 108-88-3 8.0E-02 IRIS 
Trichlorobenzene 1 2,3­ 87-61-6 8.0E-04 x 
Trichlorobenzene, 1,2 4­ 120-82-1 1.0E-02 IRIS 
ITnchloroethylene 79-01-6 50E-04 IRIS 
Trimethylbenzene, 1 3 5­ 108-67-8 1.0E-02 x 
Vanadium and Comoounds 7440-62-2 5.0E-03 s 
Xvlene, o­ 95-47-6 2.0E-01 s 
Xvi en es 1330-20-7 2.0E-01 IRIS 
Zinc and Comoounds 7440-66-6 3.0E-01 IRIS 

Notes: 
Highlighted cells ind cate a constituent with year-to-year va!}'lng =~= J = New Jerseyentnes'----­
A =ASTOR NIA = Not applicable 
CalEPA =California Environmental Protection Agency 0 = Other 

May 2010 
RfD 

9.0E-01 
1.0E+OO 
4.0E-04 
3.0E-04 
2.0E-01 
4.0E-03 
2.0E-03 
Nova1ue 
1.0E-03 
5.0E-04 
2.0E-02 
1.0E-02 
1.5E+OO 
3.0E-03 
3.0E-04 
4.0E-02 
9.0E-02 
7.0E-02 
2.0E-01 
2.0E-01 
2.0E-02 
5.0E-02 
1.0E-02 
2.0E-02 
5.0E-05 
2.0E-02 
1.0E-01 
No value 
7.0E-01 
1.4E-01 
2.4E-02 
3.0E-04 
6.0E-01 
6.0E-02 
2.0E-02 
2.0E-02 
1.0E-01 
8.0E-01 
4.0E-02 
4.0E-03 
2.0E-02 
3.0E-02 
5.0E-03 
5.0E-03 

No Value 
8.0E-02 
8.0E-04 
1.0E-02 

No Value 
1.0E-02 
5.0E-03 
2.0E-01 
2.0E-01 
3.0E-01 

Source 

IRIS 


PPRTV 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

NIA 
IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 


PPRTV 

H 


IRIS 

A 

IRIS 

PPRTV 

PPRTV 


IRIS 

PPRTV 


IRIS 

IRIS 

IRIS 

IRIS 

NIA 

PPRTV 

IRIS 

s 

IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
NIA 
IRIS 
x 

IRIS 
NIA 
x 
s 
s 

IRIS 
IRIS 

E or N =Environmental Critefia and Assessment Office (formerly PPRTV = Provisional Peer Reviewed Toxicity Values
National Center for Environmental Assessment} R = Route Extrapolation 
H = HEAST S =See RSL Use( s Guide 
IRIS = Integrated Risk Information System X = Appendix PPRTV Screen 



Table F4

Comparison of Current and May 201 OCancer Toxicity Values - Inhalation Reference Concentrations


Saco Municipal Landfill Superfund Site 

Saco, M11ine 


January 2015 May 2010Chemical CASNo. 
RfC Source RfC Source

Acetone 67-64-1 3.1E+01 A 3.1 E+01 A
Aluminum 7429-90-5 5.0E-03 PPRTV 5.0E-03 PPRTV
Ltusenic lnoroanic 7440-38-2 1.5E-05 CalEPA 1.5E-05 CalEPA
Barium 7440-39-3 5.0E-04 H 5.0E-04 H
Benzene 71-43-2 3.0E-02 IRIS 3.0E-02 IRIS 
Bervllium and comoounds 7440-4 1-7 2.0E-05 IRIS 2.0E-05 IRIS
Cadmium <Dietl 7440-43-9 1.0E-05 A 1.0E-05 A
Cadmium (Water) 7440-43-9 1.0E-05 A 1.0E-05 A
Chlorobenzene 108-90-7 5.0E-02 PPRTV 5.0E-02 PPRTV 
Chloroform 67-66-3 9.8E-02 A 9.8E-02 A
Chloromethane 74-87-3 9.0E-02 IRIS 9.0E-02 IRIS
Chromium(VI) 18540-29-9 1.0E-04 IRIS 1.0E-04 IRIS
~obalt 7440-48-4 6.0E-06 PPRTV 6.0E-06 PPRTV
Dichlorobenzene 1 2- 95-50-1 2.0E-01 H 2.0E-01 H
Dichlorobenzene, 1 4- 106-46-7 8.0E-01 IRIS 8.0E-01 IRIS
Dichlorodlfluoromethane 75-71-8 1.0E-01 x 2.0E-01 H
Dichloroethane 1 2­ 107-06-2 7 OE-03 PPRTV 2.4E+OO A
Dichloroethvlene, 1 1- 75-35-4 2.0E-01 IRIS 2.0E-01 IRIS
Dichloroethylene 1 2-trans- 156-60-5 No Value N/A 6.0E-02 PPRTV
Ethvl Chloride IChloroethane) 75-00-3 1.0E+01 IRIS 1.0E+01 IRIS 
Ethvlbenzene 100-41-4 1.0E+OO IRIS 1.0E+OO IRIS
Tetrahvdrofuran 109-99-9 20E+OO IRIS No value N/A
Manganese (Diet) 7439-96-4 5.0E-05 IRIS 5.0E-05 IRIS
Manoanese INon-<lietl 7439-96-5 5.0E-05 IRIS 5.0E-05 IRIS
-Mercunc Chloride (and other Mercurv salts) 7487-94-7 3.0E-04 s 3.0E-05 CalEPA
-Mercurv (elemental) 7439-97-6 3.0E-04 IRIS 3.0E-04 IRIS 
Methyl Ethyl Ketone (2-Butanone) 78-93-3 5.0E+OO IRIS 5.0E+OO IRIS
Methylene Chloride 75-09-2 6.0E-01 IRIS 1.0E+OO A
Nickel Soluble Salts 7440-02-0 9.0E-05 A 9 OE-05 A
- Naphthalene 91-20-3 3.0E-03 IRIS 30E-03 IRIS
Selenium 7782-49-2 2.0E-02 CalEPA 2.0E-02 CalEPA
Toluene 108-88-3 5.0E+OO IRIS 5.0E+OO IRIS
Trichlorobenzene, 1 2 4- 120-82-1 2.0E-03 PPRTV 2.0E-03 PPRTV
T richloroethvlene 127-18-4 2.0E-03 IRIS No Value NIA
Trimethvlbenzene, 1 2 4- 95-63-6 7.0E-03 PPRTV 7.0E-03 PPRTV
Vanadium and Comoounds 7440-62-2 1.0E-04 A No Value N/A
Xvlene o- 95-47-6 1 OE-01 s 7.0E-01 CalEPA
Xvlenes 1330-20-7 1.0E-01 IRIS 1.0E-01 IRIS 

Notes: 
Highlighted cells indicate a constituent with year-to-year varying __e_ J = New Jerseyentn s~--­
A =ASTOR N/A = Not applicable 
CalEPA = California Environmental Protection Agency 0 = Other
E or N = Environmental Criteria and Assessment Office (formerly PPRTV = Provisional Peer Reviewed Toxicity
National Center for Environmental Assessment) Values 
H= HEAST R =Route Extrapolation 
IRIS = Integrated Risk Information System S = See RSL User's Guide 

X = Appendix PPRTV Screen 
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Appendix G 


Documents Reviewed and References 


United 	States Environmental Protection Agency (USEPA), 2000. Record of Decision, Saco 
Municipal Landfill, EPA ID: MED980504393, Saco, Maine, September 29, 2000. 

United 	States Environmental Protection Agency (USEPA), 2001. Comprehensive Five-Year 
Review Guidance. EPA 540-R-01-007. June 2001. 

United States Environmental Protection Agency (USEPA), 2005. Five-Year Review Report, Saco 
Municipal Landfill Superfund Site, September, 2005. 

United States Environmental Protection Agency (USEPA), 2005. National Recommended Water 
Quality Criteria. Http://oaspub.epa.gov/pls/wqs/wqsi_epa_criteria.report. March 2005. 

United 	States Environmental Protection Agency (USEPA), 2006. Site Reuse Profile, Saco 
Municipal Landfill Superfund Site, Saco, Maine. September, 2006. 

United States Environmental Protection Agency (USEPA), 2010. Five-Year Review Report, Saco 
Municipal Landfill Superfund Site, September, 2010. 

United States Environmental Protection Agency (USEPA), 2012. OSWER Directive 9200.1-113 
Compilation and Review of Data on Relative Bioavailability of Arsenic in Soil and 
Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil. 
December 31, 2012 

United States Environmental Protection Agency (USEPA), 2014a. OSWER Directive 9200.1-120. 
Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default 
Exposure Factors. February 2014. 

United States Environmental Protection Agency (USEPA), 2014b. OSWER Directive 9283.1-42. 
Determining Groundwater Exposure Point Concentrations, Supplemental Guidance. 
February 2014. 



United 	States Environmental Protection Agency (USEPA), 2014c. OSWER Vapor Intrusion 
Screening Level (VISL) Calculator Version 3.3.1, May 2014 RSLs. Office of Superfund 
Remediation and Technology Innovation (OSRTI), May. 

United States Environmental Protection Agency (USEPA), 2015a. EPA's Regional Screening 
Levels for Chemical Contaminants at Superfund Sites 

www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm, 
January 2015. 

United States Environmental Protection Agency (USEPA), 2015b. Integrated Risk Information 
System (IRIS) database. [URL: http://www.epa.gov/iris/index.html) . April 2015. 

Woodard & Curran, 1998. Final Phase 1A Remedial Investigation Report, Saco Municipal Landfill 
Superfund Site. Saco, Maine. October 1998. 

Woodard & Curran, 2014. 2013 Annual Long-Term Monitoring and Third Five-Year Review 
Report, Saco Municipal Landfill Superfund Site. Saco, Maine. February 2014. 

Woodard & Curran, 2015. 2014 Annual Long-Term Monitoring and Third Five-Year Review 
Report, Saco Municipal Landfill Superfund Site, Saco, Maine. March 2015. 
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