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EXECUTIVE SUMMARY

The Central Landfili Superfund Site (the Site), located in Johnston, Rhode Island, consists of two
operable units, Operable Unit 1 (OU1) and Operable Unit 2 (OU2). The Site is a 154-acre
licensed landfill in the central portion of a 1,200-acre parcel owned by the Rhode Island
Resource Recovery Corporation (RIRRC). QU addresses source control of contamination at
the Site and OU2 addresses off-Site migration of contamination.

The human health risk assessment conducted as part of the OU1 investigations determined that
site conditions presented a risk to human health from ingestion of and dermal contact with
groundwater. The selected source control remedy identified 1n the Record of Decision (ROD)
for QU1 includes construction of a multi-layer RCRA C cap; hydraulic containment and
treatment of “Hot Spot”" groundwater; implementation of deed restrictions on groundwater use
and land development within the RIRRC property; long-term sampling of groundwater, surface
water, and air; a detailed evaluation of the existing landfill gas collection and combustion
system; and installation of a chain link fence to prevent access.

The human health and ecological risk assessments conducted as part of the OU2 investigations
did not show any risks that warrant action under Superfund. The OU2 ROD concluded that no
further actions were necessary other than those required by the OU1 ROD.,

The trigger for this statutory review is the start of actual remedial action (RA) on-Site
construction at OU1 on August 31, 1998. This review is required by statute because the selected
remedy for OU1 results in hazardous substances remaining on-Site above health based levels.

Sediment data analyzed as part of this review has shown that the concentrations of lead in Upper
Simmons Reservoir sediment during the last three years have exceeded the consensus-based
Threshold Effects Concentration and Probable Effects Concentration sediment quality guidelines
for lead and therefore present a long-term ccological risk. Also, the current detection limits for
metals in surface waters needs to be lowered to verify that the metals at this Site are not
presenting a long-term ecological risk.

This review concludes that: the remedy is protective of human health; the remedy is protective of
the environment in the short-term; and the remedy may not be protective of the environment in
the long-term since the sediment lead levels in the Upper Simmons Reservoir are currently
presenting a long-term ecological risk. In addition, the current detection limits for metals in
surface waters needs to be lowered to verify that the metals at this Site are not presenting a long-
term ecological risk.



Five-Year Review Summary Form

SITE IDENTIFICATION

Site name: Central Landfill

EPA ID: RID980520183
Region: 01 | State: RI

City/County: Johnston/Providence County

NPL status: Final

Remediation status: Operating
Multiple OUs? YES Construction completion date: September 28, 2006

Has Site been put into reuse? No

Lead agency: EPA

Author name: James M Brown

Author title: Remedial Project Author affiliation: U.S. EPA, Region 1 -
Manager New England
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Type of review; Post-SARA

Review number: second

Triggering action: Previous Five-Year Review Report

Triggering action date (from WasteLAN): September 26, 2003
/Due date (five years after triggering action date): September 26, 2008
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Five-Year Review Summary Form, Continued

Issues:

Phase V| landfill expansion.

Replacement wells for the long-term groundwater compliance monitoring network.
Need lower detection limits for metals analysis in surface waters.

The sediment monitoring data for lead in Upper Simmons Reservoir indicates that
there is probability of ecological effects from concentrations of sediment lead that

are increasing above the consensus-based PEC of 128 mg/kg lead.

PWN=

Recommendations and Follow-up Actions:

1. RIRRC to evaluate Phase VI impacts to the OU1 source control remedy and propose a plan
for minimizing those impacts.

2. RIRRC to propose an update to the long-term groundwater compliance monitoring network.

3. RIRRC to amend the Environmental Monitoring Program to provide lower detection limits.

4. RIRRC to propose a study to determine the cause for the increase in sediment lead
concentrations in the Upper Simmons Reservoir.

Protectiveness Statement(s):

OU1 Statement:

The OU1 source control remedy required construction of a cap over the Phase | landfill area
and the construction of a hot spot groundwater containment systermn along with long-term
menitoring of groundwater, surface water, sediment and air. At this time the data indicates that
groundwater quality is stable or improving. Institutional controls are in place preventing
exposure to the contaminated groundwater. To date, no VOCs have been detected in the air at
the landfill above levels that are considered protective of on-site workers and area residents.
Surface water quality data does not indicate a current ecological risk, however, there is some
uncertainty in the long-term effects because the existing detection limits for metals are too high
when compared to the state and federal ambient water quality criteria. Sediment data has
shown that the concentrations of lead in Upper Simmons Reservoir sediment during the last
three years have exceeded the consensus-based Threshold Effects Concentration and
Probable Effects Concentration sediment quality guidelines for lead and therefore may present
a long-term ecological risk. It is also noted that copper concentrations are rising but as yet do
not pose an ecological risk. In addition, the current detection limits for metals in surface waters
needs to be lowered to verify that the metals at this Site are not presenting a long-term
ecological risk.

The OU1 remedy is protective of human health. The OU1 remedy is protective of the
environment in the short-term but may not be in the long-term.
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QU2 Statement:

The OU2 studies involved a human heaith and ecological risk assessment for groundwater
beyond the Facility and surface water, sediment and soils within the OU2 study area which
included the Upper Simmons Reservoir. The OU2 remedy did not call for any remedial actions
beyond that called for in the QU1 remedy. As discussed above, sediment lead levels in Upper
Simmons Reservoir may currently be presenting a long-term ecological risk. It is also noted that
copper concentrations are rising but as yet do not pose an ecological risk. In addition, the
current detection limits for metals in surface waters needs to be lowered to verify that the metals
at this Site are not presenting a long-term ecoelogical risk.

The QU2 remedy is protective of human health. The OU2 remedy is protective of the
environment in the short-term but may not be in the long-term.

Site-Wide Protectiveness Statement:

The QU1 and OU2 remedy are protective of human health. The OU1 and QU2 remedy are
protective of the environment in the short-term. However, the OU1 and OU2 remedy may not
be protective of the environment in the long-term since the sediment lead levels in the Upper
Simmons Reservoir may present a long-term ecological risk. In addition, the current detection

limits for metals in surface waters needs to be lowered to verify that the metals at this Site are
not presenting a long-term ecclogical risk.

Other Comments:

None
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SECTION 1.0 - INTRODUCTION

This document is a comprehensive and interpretive report on the five-year review conducted for
the Central Landfill Superfund Site (the Site) tn Johnston, Rhode Island. This work was
conducted by the EPA with the assistance of GZA GeoEnvironmental, Inc. (GZA) under direct
contract to the Rhode Island Resource Recovery Corporation (RIRRC).

The purpose of this second five-year review is to evaluate the ongoing effectiveness of the
remedy for the Central Landfill Site with respect to the protection of human health and the
environment. The methods, findings, and conclusions of this review are documented in this
second Five-Year Review report. In addition, this Five-Year Review report identifies issues
found during the review and recommendations to address them.

EPA Region I has conducted this five-year review pursuant to the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) 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 of such remedial action to
assure that human health and the environment are being protected by the remedial action
being implemented. In addition, if upon such review it is the judgment of the President
that action is appropriate at such site in accordance with section [104] or [106], the
President shall take or require such action. The President shall report to the Congress a
list of facilities for which such review is required, the results of all such reviews, and any
actions taken as a result of such reviews.

The NCP 300.430(f)(4)(ii) of the Code of Federal Regulations (CFR) states:

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

The Central Landfill Site consists of two operable units, Operable Unit 1 (OU1) and Operable
Unit 2 (OU2), however, OU2 investigations did not identify any risks beyond those identified in
the OUI investigations and no action was required. Therefore, this five-year review addresses
OU1 and to the extent it is relevant, QU2.

This is the second five-year review for the Central Landfill Site. The first is dated September
26, 2003. This review is required by statute because the selected remedy results in hazardous
substances, pollutants, or contaminants remaining on-Site above health-based levels that would
allow for unlimited use and unrestricted exposure. The triggering action date for this statutory
review is the date of the last Five-Year Review, September 26, 2003.

1



SECTION 2.0 - SITE CHRONOLOGY

The chronology of the Site, including all significant Site events and dates is included in

Table 1.

Table 1: Chronology of Site Events

Event

Date

Part of Site used as sand and gravel quamry/stone operation

1952 through 1955

Site operated as a refuse burning dump

1955 through 1962

Large volumes of liquid industrial wastes disposed of in “Hot Spot™ area

mid to late 1970s

The Rhode Island Solid Waste Management Corporation (RISWMC), now the

Rhode Island Resource Recovery Corporation (RIRRC) Purchased the Site from | June 1980
the Silvestri Brothers
EPA issued RISWMC an Administrative Order to produce a proposal for June 1984

monitoring, sampling, testing, analysis, and reporting at the Central Landfill

RIDEM and RISWMC enter into Consent Agreements to remedy violations of
state Rules and Regutations for Solid Waste Management Facilities

August 1984

Final listing on EPA National Priorities List (#269) June 1986
EPA Issues Consent Order to the RISWMC for Performance of the OU1 RI'FS April 1987
Completion of Remedial Investigation for OU| March 1993

Completion of Feasibility Study for QU1

December 1993

OUT Record of Decision is signed

June 1994

Consent Decree entered by Federal Court for OU1

May 1996

100% Final Cap Design approved by EPA

November 1997

Start of on-Site construction at OU1 (date that triggers a five-year review)

August 1998

Completion of Remedial investigation for QU2 March 2001
QU2 Record of Decision is signed September 2002
Explanation of Significant Difference (ESD) issued for OU1 September 2005




Table 1 Continued

Event Date
OU1 Cap Construction Completed November 2005
Pre-Final Inspection of OU1 Cap by EPA November 2005
100% Hydraulic Containment and Groundwater Treatment September 2006
Systermn Design Approved by EPA, with Comments
Operation of Hydraulic Containment and Groundwater September 2006
Treatment System Begins
Pre-Final Inspection of Hydraulic Containment and September 2006
Groundwater Treatment System Design by EPA
Preliminary Closeout Report Issued by EPA September 2006




SECTION 3.0 - BACKGROUND

3.1 PHYSICAL CHARACTERISTICS AND LAND AND RESOURCE USE

The Central Landfill Superfund Site (the Site) is a 154-acre licensed landfill (Phase 1, 2 and 3) in
the central portion of a 1,200-acre parcel at 65 Shun Pike, Johnston, Rhode Island, Providence
County (see Figure 1, provided in Attachment 1 of this Report). The Central Landfill is an
active waste disposal facility and is the largest waste disposal facility in Rhode Island, servicing
the majority of communities in the state. Central Landfill is owned by the Rhode Island
Resource Recovery Corporation (RIRRC) [formerly known as the Rhode Island Solid Waste
Management Corporation (RISWMC)].

The Central Landfill Superfund Site consists of two operable units, Operable Unit 1 (OU1) and
Operable Unit 2 (OU2), OU1 deals with source control of contamination at the Site and QU2
addresses off-site migration of contamination.

For OU1 purposes, the Site is comprised of two areas: a 121-acre area known as the Phase 1
Landfill area and a 33-acre expansion area known as the Phase 2 and 3 Landfill areas. The
RIRRC has also expanded into a 44-acre expansion area known as Phase 4 Landfill, which is
located south of the Phase 2 and 3 areas and a 32-acre expansion area known as the Phase 5
Landfill, which is located at the southeast interface of Phase 1 and Phase 4. The Phase 4 and 5
expansions required the relocation of Cedar Swamp Brook. A 153-acre (including piggyback
area over Phase 1) expansion known as Phase 6 is currently in the permitting stage. It is
proposed to the east of Phase 1, and will overlap its eastern slope by approximately 50 acres.
See Figure 1, provided in Attachment 1 of this report for details. The Phase 1 Landfill (121 acre
cell) is unlined; however, the remaiming cells use a double or double composite engineered
baseliner and integral leachate collection systems.

The OU2 Study Area consisted of a 1,333-acre area that surrounds, but does not include the QU1
Site, refer to Figure 1. Areas surrounding the Site are either undeveloped, residential, or
commercial/industrial. RIRRC operations at the property other than landfilling are located
primarily east-southeast of the Site and include administration offices, a vehicle maintenance
facility, matenals recycling facility, tipping facility, construction and demolition debns (C&D)
processing facility, a wastewater pretreatment plant, and a landfill gas-to-energy plant. Former
operations/businesses, not owned by RIRRC, within the OU2 Study Area, include a screw
machine products manufacturer, a commercial welder, a demolition contractor, vehicle repair
shop, refuse transfer station, cardboard and paper (C&P) recycling operation, refuse hauling
company, and a former hazardous waste/oil Transportation Storage and Disposal Facilities
(TSDF) business. Residential properties within 2,000 feet of the Site were acquired by RIRRC.
This property acquisition was primarily to the north and east along Bishop Hill Road, Central
Avenue, and Scituate Avenue. Homes within the acquisition area along Simmons Lake Drive
(hydro-geologically downgradient of the Site) have all been purchased by RIRRC and
demolished (USEPA, 2002).



RIRRC purchased most of the property along Shun Pike adjacent to RIRRC’s operations
building (south of the main entrance) in which businesses were located as well as land to the
south east of the main Central Landfill Property known as the A.Macera Property. This area is
being developed as an industrial park. Florida Power and Light (FPL) purchased land south of
Shun Pike between the Upper Simmons Reservoir and the A.Mecera property where they
developed a power plant.

The Upper and Lower Simmons Reservoirs are located southeast of the Site and were also part
of the OU2 Study Area. The Almy Reservoir, located northeast of the Site, was also included as
part of the QU2 Study Area. These reservoirs are designated as Class B surface waters by the
Rhode Island Department of Environmental Management (RIDEM), which means that they are
designated for fish and wildlife habitat and recreational activities and are not used as drinking
water supplies., The majority of the groundwater within the OU2 Study Area has been federally
classified as Class II aquifer which is suitable for current or potential drinking water. Under the
state groundwater classification scheme, RIDEM has classified this arca as GA (suitable for
drinking water without treatment) or GA-NA (non-attainment), with the groundwater below the
Site classified as GC - suitable for certain waste disposal purposes (USEPA, 2002). RIDEM has
also established a GB buffer around the waste disposal areas that extends 100 feet upgradient
“and 500 feet or the necarest receiving water body downgradient of a landfill. GB aquifer areas
are defined as groundwater resources designated by the Director which may not be suitable for
public or private drinking water use without treatment due to known or presumed degradation.
The federal Class II groundwater classification is, however, more stringent for groundwater at
and beyond the edge of the waste management area.

The approximately 1,200-acre property owned by RIRRC is partially fenced and vehicular entry
is limited to secured roadways. Security guards patrol the property 24 hours/day (USEPA,
2002).

Future land uses within the RIRRC-owned property is not likely to change significantly.
3.2 HISTORY OF CONTAMINATION

The Central Landfill has been owned and operated by the RIRRC since 1980. Prior to 1980, the
Site was owned by the Silvestri Brothers. From 1952 to 1955, a portion of the Site was used as a
combination sand and gravel/quarry stone operation. From 1955 to 1962, the Site was operated
as a refuse burning dump. The Site has been used as a solid waste disposal area since 1962
(USEPA, 2002). Waste filling records and historical estimates show that the five Phases of the
Central Landfill currently contain on the order of 20 million tons of waste.

During the mid to late 1970s, an approximate 1 acre area, located within the unlined Phase I
Landfill, was used for disposal of large volumes of liquid industrial waste by the Silvestri
Brothers. This area is referred to as the Hot Spot (USEPA, 2002),

According to RIDEM waste manifests, industrial wastes were accepted and disposed of in the
Hot Spot during the period of December 3, 1976 through May 30, 1979. Between January 1978
and May 1979, Industrial Waste Manifests were submitted to RIDEM. The manifests indicate



that wastes disposed of at the Site include aqueous solutions of latex waste, acid waste, corrosive
waste, water soluble oils, and waste solvents such as methylene chloride, toluene, 1,1,1-
trichloroethane, and tetrachloroethylene. Limited information was available concerning the
types and quantities of wastes that were disposed of prior to January 1978 because neither
federal nor state hazardous waste regulations were in effect at that time (USEPA, 2002).

Between May 1979 and February 1981, approximately 10 acres in the northeast portion of the
Site received large volumes of untreated liquid sewerage sludge. That area was subsequently
covered with about fifteen feet of landfill debris and daily soil cover. Since 1980, the waste
stream has been as high as 6,000 tons per day. In 1991, solid waste disposal averaged
approximately 2,500 tons per day (USEPA, 2002). Today waste volumes are typically 5,000
tons/day and the state predicts that disposal rates will remain on the order of 1.25 million
tons/year for the life of the Phase V and Phase VI landfills.

On August 10, 1984, and again on August 28, 1984, RIDEM and RISWMC entered into Consent
Agreements to remedy violations of the state Rules and Regulations for Solid Waste
Management Facilities. The August 10 agreement addressed several solid waste violations
including the need for a closure plan for the entire Site. The August 28 agreement addressed the
concerns of the November 9, 1983 Notice of Violation,

In 1984, the Site was proposed for inclusion on EPA’s National Priorities List (NPL). In June
1984, EPA issued an Administrative Order to RISWMC pursunant to the authority granted EPA
under Section 3013 of the Resource Conservation and Recovery Act (RCRA). The Order
required RISWMC to produce a proposal for monitoring, sampling, testing, analysis, and
reporting at the Central Landfill. The Order was based on EPA’s determination that the landfill
may have presented a substantial hazard to human health and the environment. The Site was
added to the NPL in June 1986 as #269 making it one of the 13 superfund sites in Rhode Island.

3.3 INITIAL RESPONSE

In 1986, RIRRC (formerly the RISWMC), in conjunction with the RIDEM and the Town of
Johnston initiated a project to provide public drinking water to area residents. The project was
completed in 1990. A 12-megawatt (MW) landfill gas to electricity facility was constructed at
the Site and has been in operation since 1990. This facility has been expanded in stages since
1990 and now includes 15 engine generator sets producing a combined 20 MWs of electricity.
RIRRC expended approximately $23,000,000 acquining residentially zoned property located
within 1,000 feet of the licensed landfill area and offered residents within the next 1,000 feet the
option of selling their property to the RIRRC. This property acquisition was mandated by the
Rhode Island State Legislature.

After the Site was listed on the NPL, the EPA and RIRRC entered into a Consent Qrder to
perform a remedial investigation and feasibility study (RI/FS} in April 1987.  Field work for
the OUl Rl began in January 1986 and was completed in November 1991. The RI was
completed in March 1993. During the field investigations, the project was divided into Operable
Units 1 and 2. The FS for OU1 was completed in December 1993.



Field work for the OU2 RI was conducted between June 1992 and July 1998 and also in
December 2000. The OU2 R1, including the baseline risk assessment report, was completed in
March 2001.

3.4 BASIS FOR TAKING ACTION
The following summarizes the contaminants detected as part of the OU1 RI at the Site:

Groundwater. Several volatile organic compounds (VOCs), semi volatile organic compounds
(SVOCs), and inorganics were detected in groundwater samples collected around the perimeter
of the landfill area. Groundwater in the vicinity of the Hot Spot area contained much higher
levels of VOCs and SVOCs. Groundwater samples from wells close to the 1200-acre property
line contained only stightly elevated levels of a few VOCs, SVOCs, and inorganics.

Seil. VOCs, SVOCs, pesticides, and metals were detected in locations downgradient of the Site.
Compounds that were considered contaminants of potential concern (COPCs) for the human
health risk assessment included several polycyclic aromatic hydrocarbons (PAHs) and metals.

Sediment. VOCs, SVOCs, pesticides, polychlorinated biphenyls (PCBs), and metals were
detected in samples from locations in the Almy and Upper Simmons Reservoirs, Cedar Swamp
Brook, Quarry Stream, associated wetlands areas, and the four on-Site landfill Sedimentation
Ponds. Compounds that were considered COPCs included several PAHs and metals.

Surface Water. VOCs, SVOCs, pesticides, PCBs, and metals were detected in one or more
samples from locations in the Almy and Upper Simmons Reservoirs, Cedar Swamp Brook,
Quarry Stream, associated wetland areas, and four landfill Sedimentation Ponds. Compounds
that were considered COPCs included one VOC, one pesticide, and several metals.

OU1 Risk Evaluation. A human health risk assessment (HHRA) was performed for the Site in
1993 by CDM Federal Programs Corporation (CDM FPC, 1993). The risk assessment
concluded that there were no complete exposure pathways for human receptors under present
Site conditions but there were under hypothetical future use conditions. The QU1 HHRA
concluded that there were no significant risks associated with exposure to estimated future
concentrations in the surface waters of the Upper Simmons and Almy Reservoirs. However, the
HHRA indicated that there was insufficient data to completely characterize the human health
risks associated with recreational use of these two water bodies. The OUl HHRA also
concluded that there is potential future risk to human health from ingestion and dermal contact
with groundwater beyond the toe of the landfill but within the RIRRC-owned property. The
source of this groundwater contamination was determined to be the 121-acre Phase 1 Landfill
area of the Central Landfill. These conclusions formed the basis of the selected remedy for OU1
which focused on capping the solid and industrial hazardous wastes and controiling the source of
groundwater contamination.



OU2 Risk Evaluations. The HHRA for OU2 concluded that contaminants present in soil,
surface water, and sediment within the 1,333-acre OU2 Study Area and groundwater outside of
the RIRRC-owned property do not pose a significant risk to human health. The HHRA assumed
that residents downgradient of the Site were not and will not be using groundwater as a drinking
water source, relying on institutional controls that were required as part of the QU1 remedy to
prohibit use of the groundwater. The Ecological Risk Assessment (ERA) performed for OU2
concluded that there is no significant risk to aquatic biota including fish, planktonic and
epiphytic organisms, and benthic organisms in the Upper and Lower Simmons Reservoirs from
contaminants present in surface water and sediments. Also, there are no significant indirect
impacts to fish and wildlife, which depend on those species for food. These determmatlons were
the basis of the no further remedial action decision for QU2.



SECTION 4.0 - REMEDIAL ACTIONS

4.1 REMEDY SELECTION

This section outlines the selected remedy for Operable Unit 1 and the basis for the no action
decision for Operable Unit 2.

4.1.1 Operable Unit 1

The EPA Record of Decision (ROD) for Central Landfill OUl was signed on June 17, 1994.
The remedial action objectives (RAQs) listed in the ROD are:

Minimize the effects of landfill contaminants on groundwater quality; specifically,
reduce to a minimum the amount of precipitation allowed to leak through the waste
column and infiltrate to the groundwater;

Eliminate future risks to human health through direct contact with landfill
contaminants by maintaining a physical barrier;

Minimize migration of contaminants in groundwater so that groundwater is not
injurious to the aquatic ecological system of receiving water bodies (Upper
Simmons Reservoir, Cedar Swamp Brook, and Almy Reservoir);

Minimize risks to human health associated with potential future consumption of
and direct contact with groundwater;

Comply with state and federal applicable or relevant and appropriate requirements
(ARARs); and

Minimize potential impacts of implementing the selected source control alternative
on adjacent surface waters and wetlands.

The selected source control remedy for Central Landfill OU1, as identified in the ROD,
consisted of the following components:

Constructing a multi-layer RCRA C cap over the existing 121-acre Phase I area and
incorporating the existing 32 acres of RIDEM approved cap on the side slopes;

Hydraulic containment and treatment of groundwater in the Hot Spot area of the
landfill and discharging the treated groundwater to either on-site surface water or
the Cranston Waste Water Treatment Plant;

Implementing deed restrictions on groundwater use and land development within
property owned by the RIRRC ;



o Initiating a long-term program of sampling and analysis of groundwater, surface
water, and air;

o Conducting a detailed evaluation of the existing landfill gas collection and
combustion system;

» Installing a chain link fence to prevent access; and

» Conducting five year reviews.
4.1.2 Operable Unit 2

A no action ROD for Central Landfill OU2 was issued by EPA on September 26, 2002. The no
action determination was based on the baseline risk assessments for OU2 which revealed that the
only potential pathway for an unacceptable risk to human health or the environment was
associated with the consumption of groundwater within a limited and defined portion of the QU2
Study Area. Because the RIRRC had made public water available to that area prior to the
issuance of the OU2 ROD and because institutional controls precluding the installation and use
of water supply wells in that area were in place, exposure to groundwater in this area was not
considered to be a complete pathway and no human or ecological risks existed in the OU2 study
area.

4.2 REMEDY IMPLEMENTATION

In a Consent Decree entered on May 16, 1996, the RIRRC agreed to perform and pay for the
Remedial Design/Remedial Action (RD/RA) and operation and maintenance for the Central
Landfill Site.

The design and implementation of the remedial actions for QU1 are discussed below, by
component, as identified in the ROD. The remedial actions have been completed and a
Preliminary Close-Out Report was issued for the Site by EPA in September 2006.

4.2.1 Construction of the Landfill Cap

Four preliminary investigations were conducted to obtain supplementary information needed for
the landfill cap design including a site survey, verification of Record Drawings for the existing
cap, geotechnical investigation, and mapping of leachate seeps. Following the completion of the
investigations, RIRRC conducted the design of the landfill cap in 1996 and 1997. The 100%
Final Cap Design Report was submitted on August 1, 1997 and was approved by EPA on
November 3, 1997. A 100% Cap Design Addendum was approved by EPA on November 11,
1997 (USEPA, 2002).

The Phase 1 cap consisted of approximately 88 acres of new capping. The capping project was

comprised of five areas (areas 3, 4,5, 6 & 7). Areas | and 2 (33 acres total} were capped with a
RIDEM approved cap that was incorporated into the new cap.
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Landfill cap construction activities conducted prior to 2003 are discussed in the first five year
review, dated September 2003. The capping of Phase I Areas 3 and 4 were completed during
that time and all “punch list” items for Area 4 as described in the first 5 year report were
completed. From September 2003 through November 2005, the RIRRC completed placement of
the RCRA cap in Areas 5, 6 and 7 (approximately 54 acres) of the Phase I area completing the
QU1 cap. A pre-final mspection was performed for the cap in November of 2005.

4.2.2 Hydraulic Containment and Groundwater Treatment System for the Hot Spot Area

As discussed in the first Five-Year Review, a revised remedial design work plan for the hot spot
groundwater containment and treatment system was prepared by GZA, in June 2002. This
report outlined activities to be performed to ensure that the groundwater containment system was
designed in a manner that effectively contains the groundwater and is consistent with the
requirements of the ROD. Activities to be performed included the installation of six additional
monitoring stations upgradient of, and along the flow path that passes through, the Hot Spot to
the Phase I toe of slope and a single round of comprehensive groundwater screening and
analytical testing. The six boreholes were installed and borehole geophysical testing was
conducted during July and August 2003. Packer testing and groundwater sampling of discrete
packer test zones were completed in November of 2003.

The rationale for the location of the multi-level well screen intervals was presented in GZA’s
Technical Memorandum dated December 9, 2003. EPA and RIDEM concurred with the
recommendations with minor modifications as noted iIn GZA’s January 7, 2004, “Revised
Recommended Monitoring Well Installation Zones for Hot Spot Evaluation Wells”. Single zone
wells were installed in two boreholes and Solinst Waterloo System multi-level wells were installed
in three boreholes. One well, MW03-ML11, was left open for use as the remedial system
extraction well. Well installation was completed in April, 2004. Two aquifer pump tests were
performed, the first in December 2003 and the second in September and October of 2004, using
MWO3-ML-11 as the extraction well. A temporary remediation system, consisting of pumping
groundwater from the extraction well through activated carbon, was installed in September of 2004
(GZA 2005).

The results of the above described field study are presented in the 30% Hot Spot Remedial Design
Report, submitted to EPA in March 2005. EPA and RIDEM comments to the 30% Design Report
generally focused on issues related to the short time frame, minimal pumping response and
severe weather events during the first (December 2003) pump test, and the analytical method
used for estimation of the extent of the groundwater capture zone of the pumping well MW03-
ML11. Subsequent to the submission of the 30% Design much longer stretches of continuous
pumping were completed (October 2004 pump test) and resulting drawdowns recorded and
evaluated. These pumping events are documented in the Calibrated MODFLOW Groundwater
Model report submitted to EPA and RIDEM on June 13, 2006. A fractured media groundwater
flow mode! was also prepared to evaluate the extent of capture of well MW03-ML11 subsequent
to the 30% Remedial Design Report. These later submittals, in conjunction with the September
30, 2005 Comment Response Summary, addressed all review agency comments to the 30%
Design Report (GZA 2006).
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Additionally, the QU1 ROD required that the RIRRC undertake bench and/or pilot scale tests to
verify the suitability of an Ultraviolet Oxidation (UVox) system for the treatment of Hot Spot
groundwater. A bench scale test of an UVox system (Calgon’s Rayox System) was completed
by GZA in conjunction with Calgon Corporation in the spring of 2005. The results of this
testing were submitted to EPA and RIDEM on July 19, 2005 and demonstrated that there were
significant technical issues (e.g., loss of 50% of target VOCs during pre-treatment, interferences
by non-target compounds resulting in reduced efficiency of the peroxide and UV energy, lack of
flexibility in treatment flow rates) and cost limitations (i.e., more than $250,000 per 55-gallon
drum of solvent removed) associated with the implementation of UVox at Central Landfill

{GZA 20006).

Due to the technical problems associated with UVox and in accordance with the ROD, RIRRC
completed an evaluation of the direct discharge of Hot Spot groundwater to the on-site
wastewater pretreatment system/Cranston POTW. As described in the July 2005 POTW
Discharge Assessment/ESD Support Evaluation, the POTW option addressed both the organics
(VOCs and SVOCs) and metals that were identified as the pnimary nisk dnivers for the OU1
Superfund Site. Based on this evaluation, EPA determined that direct discharge of the extracted
hot spot groundwater to the existing City of Cranston Waste Water Treatment Plant was an
acceptable alternative to on-site treatment as long as the RIRRC’s leachate pre-treatment system
remains in operation. EPA issued an Explanation of Significant Difference in September 2005
to remove the requirement to treat the extracted Hot Spot groundwater using an on-site UVox
system (GZA 2006).

The 100% Hot Spot Remedial Design Report was submitted to EPA in July 2006. The remedial
system consists of four primary components: 1) an extraction well (currently consisting of
MWO03-ML11) and pneumatically operated groundwater pumping system; 2) a conveyance
pipeline to transfer extracted groundwater from the Hot Spot approximately 2,400 feet to
RIRRC’s leachate pre-treatment facility and ultimately to the City of Cranston’s Publicly Owned
Treatment Works (POTW); 3) groundwater treatment units consisting of the on-site leachate
pre-treatment facility and the City of Cranston’s POTW; and 4) a contingency treatment system
(consisting of an air stripper) to be used when total flows to RIRRC’s final pump station wet-
well fall below 160,000 gallons/day (inclusive of a factor of safety, 145,000 GPD actual) (GZA
2006).

In a letter to RIRRC dated September 18, 2006, EPA approved the remedial design described
above, with comments. The main comment was to address omissions in the Demonstration of
Compliance Plan (DOCP). As of April 2008, a revised DOCP was in preparation by RIRRC but
has not yet been submitted.

Construction of the final conveyance pipeline to the existing Central Landfill leachate pre-
treatment system was completed in September 2006. The contingency treatment system was
placed online on September 28, 2006. A pre-final inspection for the Hot Spot hydraulic
containment system was performed by EPA and RIDEM on September 21, 2006. Currently the
system is operational and all the extracted water is treated by an air stripper and polished with
activated carbon as a condition of the City of Cranston’s interim approval of the discharge. If
total flows to RIRRC’s final pump station wet-well are above 160,000 GPD, extracted
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groundwater is to be discharged directly to the leachate pretreatment system. If total flows drop
below 160,000 GPD, extracted groundwater is to be run through the contingency treatment
system and discharged to the leachate pretreatment system. :

The impending Phase VI expansion of the landfill will overlap the current locations for the hot
spot extraction well and treatment system. Further evaluation will be necessary to determine if a
new location for the extraction well can be equally effective and to find a new location for the
treatment system.

4.2.3 Institutional Contrels and Installation of Chain Link Fence To Prevent Access

The institutional controls and access controls for the Site are currently in place as described
below.

RIRRC filed a Declaration of Covenants and Environmental Protection/Conservation Easement
on August 16, 2001 on property it owns (Assessor’s Map 43, Lots 402, 176, 60, and 59). The
Covenant prohibits the use of groundwater except for remediation purposes, prohibits the
installation of groundwater wells or the use of existing groundwater wells and prohibits the
alteration of the groundwater flow in any way. The Covenant also prohibits any activity which
will disturb any of the remedial measures implemented at OU1, unless otherwise provided for in
the 1996 Consent Decree. The area subject to this deed restriction is shown on Figure 1 in
Attachment 1.

In addition, the Town of Johnston adopted a Town ordinance on February 10, 2003 that, among
other things, prohibits the use of groundwater wells and prohibits the Building Inspector from
issuing permits for the construction of groundwater wells in any location where access to Town
public water is available; where the well or proposed well is located in certain described areas
including where groundwater has been classified by the State as GAA non-attainment, GA non-
attainment, GB, GB non-attainment or GC; and where it is located in the OU2 areas
recommended for institutional controls. The latter area is designated the OU2 Groundwater
Buffer Zone and is depicted on Figure 1 in Attachment 1. The Town ordinance also requires
written notice to the RIDEM and U.S. EPA upon repeal or modification of the ordmance or any
judicial decisions that repeals or modifies the ordinance.

The 1,200-acre property owned by RIRRC is partially fenced (key access and egress points) and
vehicular entry is hmited to secured roadways. Security guards patrol the property 24 hours/day.

4.2.4 Long-Term Groundwater, Surface Water, and Air Monitoring

Long-term monitoring of groundwater and surface water is currently being conducted n
accordance with the Revised Environmental Monitoring Plan (EMP) which was prepared by
GZA GeoEnvironmental in March 2004 (GZA, 2004). This revised plan supersedes the
Environmental Monitoring Plan prepared by GZA GeoEnvironmental in May 1997. The plan
was developed to address OU1 current and post-closure groundwater, surface water, sediment
and air monitoring requirements in addition to several other regulatory requirements. The
revised EMP was implemented beginning in May 2004, Groundwater and surface water and
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sediment sampling are conducted on a quarterly basis. An expanded annual monitoring round is
conducted during August of each year.

All remedial actions were implemented as of September 2006 and quarterly monitoring will
continue to be performed during operation of the remedial actions for a period of five years,
ending in 2011. At that time, a review of 10 years worth of data will be conducted, and if no
statistically significant increase in contaminant concentrations are observed since
implementation of the remedial actions, the monitoring frequency may be reduced to semi-
annually.

Long-term monitoring of air is also currently being conducted in accordance with the Revised
EMP (GZA, 2004). Quarterly sampling of ambient air for VOCs is conducted at a minimum of
four locations: one upwind of the Phase 1, 2, 3, 4, and 5 Landfill areas and three downwind,
relative to the active face of the landfill on the day of sample collection. If more than one face
of the landfill is active, additional air monitoring is conducted. In addition to VOC sampling,
concurrent hydrogen sulfide monitoring is conducted at the VOC sampling locations and around
the circumference of the Phase 1, 2, 3, 4, and 5 Landfil] areas using a field portable instrument.

Refer to Section 5.3 for a review of groundwater, surface water, sediment, and air monitoring
data with respect to compliance criteria and trends.

4.2.5 Evaluation of the Existing Landf{ill Gas Collection and Combustion System

The performance standards for emissions to air, specified in the 1996 Consent Decree requires
the RIRRC to demonstrate that the landfill gas collection and combustion system, which collects
and treats gas from the Phase I area of the landfill, does not result in an unacceptable human
health risk and complies with all federal and state ARARSs.

The evaluation of the existing landfill gas collection and combustion system was completed in
2005. The evaluation concluded that the gas collection and combustion system is in compliance
with state and federal regulations and the air risk assessment performed as part of this evaluation
concluded that the air emissions for the combustion facility presented no risks to human health.
The demonstration of compliance plan, which lists and provides copies of all relevant documents
pertaining to the evaluation is substantially complete and will be submitted to EPA in the
summer/fall of 2008.
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4.3 SYSTEM OPERATIONS/O&M

With construction complete, long-term monitoring, and operations and maintenance (O&M)
activities are conducted by the RIRRC in accordance with the Revised Environmental
Monitoring Plan and the OU1 Cap Operations and Maintenance Plan prepared pursuant to the
1996 Consent Decree and the OU1 ROD. The Operations and Maintenance Plan for the Hot
Spot hydrodynamic containment system is currently in preparation but has not been submitted.

The long-term monitoring activities have been discussed throughout this report. The routine cap
maintenance activities include: cutting of vegetative growth on the slopes; removal of plant
growth from the stormwater runoff system (riprap benches, downchutes, perimeter channels) as
needed; and removal of accumulated sediment in the stormwater runoff system and stormwater
culverts as needed.

A regular schedule of inspection and maintenance is required to insure adequate functioning of
the Hot Spot Hydrodynamic Containment System (HSCS) system. These procedures can be
categorized by frequency of occurrence:

. Daily to Weekly inspection and maintenance
Monthly to Quarterly inspection and maintenance
Annual inspection and maintenance

These activities are briefly described below. Maintenance activities are documented in a log
book which is kept in the Hot Spot GTS Building and are reported in the monthly progress
Teports.

Daily to Weekly Inspection and Maintenance
The following maintenance activities are performed on a daily to weekly basis:

. Air pressure reading at air compressor and extraction well MWO03-ML11.

Flow rate readings at: (1) influent to treatment building (target is approximately 3

gpmy); (2) through the air stripper; and (3) after the carbon filtration system.

Flow rate totalizer reading after carbon filtration system.

Aur stripper backpressure reading.

Water pressure reading before and after bag filters for air stripper.

Water pressure readings before bag filter for carbon system and at the carbon

vessels.

. Water pressure readings after transfer pump at equalization tank and after transfer
pump at manhole MH-1.

. Check defoamer solution level for air stripper and fill as needed with 10% solution.

. Empty condensate from air compressor and refrigerated compressed air dryer into
the equalization tank.
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Monthly to Quarterly Inspection and Maintenance

The following maintenance activities should be performed on a monthly to quarterly basis:

Collect an influent flow sample for water quality analysis from the system on a
monthly basis and analyze the water sample for VOCs, SVQOCs, arsenic, beryllium,
chromium, iron, lead, manganese, mercury, nickel, vanadium, cyanide, nitrate, total
suspended solids, total dissolved solids, pH, temperature, dissolved oxygen, and
ORP.

Collect an effluent sample from the air stripper and analyze the sample for VOCs.
Download the water level pressure transducer data installed in extraction well
MW03-MLI11 on a monthly basis.

Download the flow rate data from the LPF on a monthly basis.

Clean the trays in the QED air stripper every month.

Change the oil in the air compressor every month.

Clean the paddle wheel flow meter (influent to system) every month.

Purge oil and particulates from the two compressed air filters every month.
Visually inspect piping system on a monthly basis. For the underground piping,
open the manholes and access vaults and inspect for sediment accumulation.

Clean sump pump in manhole MH-1 with a dilute acid wash every 6 weeks.

Clean backflow preventer flapper valve (after the air stripper) every 2 months.
Remove AP-3 extraction pump from well, and clean/rebuild pump and check/foot
valves (as necessary) following the pump manufacturers maintenance procedure
(every 3 months).

Visually inspect interior l-inch stainless steel pump discharge line inside well
MW03-ML11 and 2-inch PVC discharge line from MW03-ML11 to Hot Spot GTS
for sedimentation/buildup of particulates (every 3 months).

Test high water shutdown switch in manhole MH-1 and the equalization tank every
3 months.

Clean interior of the bag filter housings every 3 months.

Annual Inspection and Maintenance

The following maintenance activities should be performed on an approximately yearly basis:

Vacuum removal of accumulated sediment from manholes (as needed based on
visual inspections).

Cleaning and removal of sediment from equalization tank (as needed based on
visual inspections).

Clean and calibrate the electromagnetic flow meters.

Jet clean of pipelines (as necessary based on visual inspections).
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A summary of the annual O&M costs are provided in Table 2:

TABLE 2

Operation and Maintenance Cost Operable Unit 1
Central Landfill, Johnston, RI

Environmental Monitoring for OU1/Phase I Landfill Annual
Cost
Sampling and Analysis Wells and Surface Water Locations | $60,000
Data Validation, Data Entry and Quality Control $20,000
Monthly Groundwater Elevation Survey $6,000
Data Management and Evaluation and Reporting $40,000
SUB-TOTAL $126,000
0 & M of Hot Spot Hydrodynamic Containment
System
Labor $182,000
Carbon Purchase and Disposal $25,000 |
Analytical Subcontractor Costs 811,000
Electrical Subcontractor Cost $9,000 |
Routine Pump Removal and Replacement Support $5,000
Other Subcontractors $18,000
SUB-TOTAL " $250,000 |
Cap Maintenance
Cap Maintenance, Mowing and Erosion Repairs $60,000
SUB-TOTAL $60,000
TOTAL $436,000

Note: Environmental monitoring cost includes the demonstration of compliance monitoring as well
as the OU-1 portion of the site-wide Environmental Monitoring Plan.
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SECTION 5.0 - PROGRESS SINCE THE ILAST REVIEW

In the first Five-Year Review dated September 2003, EPA certified that the selected remedial
actions for the site are expected to be protective of human health and the environment once
completed, and in the interim, exposure pathways that could result in unacceptable risks are
being controlled. Institutional controls and access restrictions are in place and are successfully
preventing exposure,

At the time of the last Five-Year Review (September 2003) construction of the remedial action
was still underway. As of September 2006, all the physical components of the remedial action
have been completed. EPA issued a Preliminary Close Out Report for the Site in September
2006. Additional details regarding the construction activities since the last Review can be found
in Section 4 of this Report.

The last Five-Year Review identified three 1ssues that required follow-up actions. Those issues
and the actions taken since the last Review are discussed below.

5.1 STATUS OF ISSUES THAT REQUIRED FOLLOW-UP ACTIONS FROM LAST
REVIEW

Issue 1: The deadline for submittal of the 30% design for the Hot Spot Groundwater
Containment and Treatment System on July 16, 2002 was not met,.

The 30% design for the Hot Spot Groundwater Containment and Treatment System was
submitted to EPA in March 2005. The 100% design was submitted to EPA in July 2006 and
approved on September 18, 2006. A pre-final inspection for the Hot Spot Groundwater
Containment and Treatment System was performed by EPA and RIDEM on September 21,
2006. Additional information can be found in Section 4.2.2 of this Report.

Issue 2: The Area 3, and Area 4, Interim Cap punch list items have not been completed.

All of the punch list items for Areas 3 and 4 have been completed. In addition, in September
2003, RIRRC entered into a contract with J.H. Lynch & Sons (Lynch) to complete placement of
the RCRA cap in Areas 5, 6 and 7 (approximately 54 acres) of the Phase 1 area. Construction
activities commenced in September 2003 and capping of Area 7 was completed in June 2004.
I.LH. Lynch & Sons then commenced with capping of Areas 5 and 6, completing this work in
November 2005, thus completing the required OUl capping. A pre-final inspection was
performed for the cap in November of 2005. Additional information can be found in Section
4.2.1 of this Report.
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Issue 3: The evaluation of the landfill gas collection and combustion system was not
complete.

The evaluation of the existing landfill gas collection and combustion system and human health
risk assessment for air was submitted to the EPA and RIDEM for review in February 2006. The
EPA and RIDEM approved the air risk assessment in April 2006. The evaluation concluded that
the gas collection and combustion system is in compliance with state and federal regulations and
the air risk assessment performed as part of this evaluation concluded that the air emissions for
the combustion facility presented no risks to human health.
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SECTION 6.0 - FIVE-YEAR REVIEW PROCESS

This section describes the activities performed during the Five-Year Review process and
provides a summary of findings.

6.1 COMMUNITY NOTIFICATION AND INVOLVEMENT

A summary of the most significant community involvement over the past five years is provided
below:

In December 2006, EPA released a Community Update on the status of Central Landfill. The
update described the selected remedial activities and stated that all remedial construction
activities for OU1 had been completed, and operations and maintenance activities related to the
OU1 remedies had been implemented.

In March 2008, EPA placed an advertisement in a local newspaper announcing the start of the
second Five-Year Review for the Site. Soon afier the review and approval of this Five-Year
Review Report, a notice will be placed in a local newspaper announcing that the second Five-
Year Review Report is complete and that it is available to the public at the following Site
repositories:

Marion J. Mohr Memorial Public Library
1 Memorial Drive
Johnston, R1 02919

EPA — Region 1 (New England) Records Center
One Congress Street
Boston, Massachusetts 02114-2023

Rhode Island Department of Environmental Management

235 Promenade Street

Providence, RI 02908

(Note: Please call 401-22-2797 Ext. 7307 to set up an appointment to review site documents)

6.2 DOCUMENT REVIEW

This five-year review consisted of a review of relevant documents for both Operable Units
including the RODs, ESD for OU1, Consent Decree for OUI, design documents and a detailed
review of the past five years of analytical data from the required environmental monitoring
programs for groundwater, surface water, sediment and air. The results of this evaluation are
presented below. See Attachment 2 for a list of documents that were reviewed.
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6.3 DATA REVIEW
6.3.1 Groundwater Monitoring

Groundwater monitoring has been conducted on an approximately quarterly basis since 1980.
This results in approximately 128 rounds and more than 400,000 parameters being analyzed.
The current monitoring program, described in a document titled Revised Environmental
Monitoring Program, Central Landfill, Johnston, RI (GZA, 2004), was designed to satisfy the
requirements of the OU1 Consent Decree Scope of Work (October 1, 1996). The objectives of
the groundwater monitoring are to: 1) measure the effect of capping and the hot spot
hydrodynamic containment system on the concentrations of contaminants migrating beyond the
compliance boundary; and 2) ensure that those concentrations are not increasing or adversely
affecting human health or the environment.

Pursuant to the OU1 Groundwater Monitoring Plan (the Plan), 27 locations are sampled and
analyzed for a variety of common contaminants each quarter. During the summer (typically
August) sampling round, an additional 6 locations are sampled and tested. The locations that are
sampled quarterly include one sample from the west side leachate collection system (WSLCS),
which serves as an underdrain for the lined Phase 2/3 Landfills, and intercepts groundwater
migrating (in the westerly direction) from the Phase 1 Landfill below the Phase 2/3 Landfills
liner. Most of the monitored wells are screened in the shallow bedrock, since that is the zone in
which the highest concentrations of contaminants have typically been detected at multi-level
wells and well clusters. The other monitored wells are screened m the overburden or deeper
bedrock zones. Due to occasional landfill operational issues (e.g., modifications, maintenance
activities and mishaps) that impact certain wells, not all wells have been sampled during each
monitoring event. :

. Monitoring results are evaluated on a regular basis, and quarterly and annual monitoring reports
arc prepared. As required by the Plan, the reports include comparisons between contaminant
concentrations and Federal Safe Drinking Water Maximum Contaminant Levels (MCLs) as well
as evaluation of trends in contaminant concentrations.

Similar evaluations were conducted for this Five-Year Review, employing two computer
database programs. This evaluation of data covers the monitoring period from January 2003 to
present. Note, the majority of the data was collected after pumping started in the Hot Spot in
September 2004. The Central Landfill employs the Environmental Quality Information System
(EQuIS) database, developed by Earthsoft, Inc. of Concord, Massachusetts, for data storage.
GZA, on behalf of the RIRRC, employed the Compliance, Assessment and Remediation
Statistics (CARStat) program developed by Discerming Systems Inc. of Burnaby, British
Columbia, Canada to store and statistically evaluate the data. The following section describes
both the comparison of contaminant concentrations to MCLs as well as data trend analysis for
samples collected from select locations up-gradient, around and down-gradient of the Central
Landfill Hot Spot.
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Site-Wide MCL and Contaminant Trend Evaluation
MCL Evaluation

Thirty analytes out of a potential 84 exceeded their MCLs at one or more locations site-wide.
This resulted in 202 observed MCL exceedances for monitoring conducted over the five year
period of this review. Each exceedance was evaluated statistically by calculating the lower
confidence limit (LCL) for the five-year data set (i.e., January 2003 through January 2008) at a
95% confidence level and comparing that directly to the MCL. Ofthe 202 MCL exceedances 78
were shown to be stafistically significant based on the combination of the detected
concentrations and their frequency of detection. Seventy of the 78 statistically significant
exceedances occurred in samples collected within the landfill itself (plume centerline) and eight
occurred outside the footprint of the current licensed landfill (refer to Table 4, Attachment 3 and
Figure 2 for their locations). '

Trend Evaluation

Trends in contaminant concentrations with respect to time were evaluated using CARStat.
CARStat employs Sen’s Test for Trends to evaluate data. Trend analyses were run at a 95%
confidence level and were evaluated over the same five year window as described above
(January 2003 to January 2008). All groundwater time series plots are included in Attachment
4. Time series plots are segregated by location with respect to the Hot Spot and the unlined
Phase I Landfill as described above.

There were a total of 2,404 time series plots generated and analyzed for trends. Time series plot
selection was based on parameters detected at all locations during the five year period of
evaluation. Of the 2,404 time series plots, 65 contaminants/locations showed statistically
significant trends, less than 3%. As shown on the following page, downward trending in 1,2-
dichlorobenzene contaminant concentrations within the source area indicates attenuation of the
primary COCs. The second example graph displays down-gradient locations MW(2-B. This
graph shows a statistically significant increasing trend in what is believed to be daughter
products (i.e., benzene) of chlorinated benzene decomposition. This could support the
supposition that reductive dehalogenation may be taking place within the landfill.
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A review of the graphs in Attachment 4 demonstrates that while not yet “statistically

significant”, a number of additional contaminant trends, primarily downward, are evident, an
example of which is shown below. The graph below shows the 1,4-dichlorobenzene
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concentration over time in samples collected from monitoring well MW90-32, a side-gradient
location. There is a visually apparent irend in the data when evaluated over the entire data
record, however, there is not a statistically significant trend based on the trend test evaluation.
This is likely because of the limited date range evaluated {most recent five years of data).
Graphs 1, 2 and 3 (Graphs Section) show chlorobenzene, 1,2-dichlorobenzenc and benzene
concentrations in samples collected from the Hot Spot, within the contaminant plume, and in
samples collected from other down-gradient receptors. In general there appears to be downward
trending from the time in which the Hot Spot pump and treat system became operational. Other
select example graphs have been expanded for the sake of discussion and are provided in the
Graph section of this report.
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The majority of the trending, both statistically determined and visually apparent, is taking place
in samples collected from monitoring wells located in close proximity to the pumping well. The
decreasing trends are likely a result of the combination of capping of the Phase I Landfill and the
operation of the Hot Spot Hydrodynamic Containment System. Based on the observed
breakdown of some contaminants, natural attenuation mechanisms may also be acting to reduce
contaminant concentrations. Graph 4 in the Graph section depicts chlorobenzene concentrations
in samples collected from MW90-34B over time. This data set was identified as a statistically
significant decreasing trend over the date range evaluated (January 2003 to January 2008). Prior
to the installation and operation of the pump and treat system in the Hot Spot, there appears to
be seasonality in the data. Graph 4, as well the others in the Graph section of this report, depicts
contaminant concentrations with respect to time as well as important milestones (e.g., the start of
the Hot Spot Hydrodynamic Containment System operation, landfill capping completion dates,
and Cedar Swamp Brook relocation).
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Cross-referencing the list of statistically significant MCL exceedances with the statistically
significant trends, 1,2-dichlorobenzene, beryllium and chlorobenzene in samples from well
MW90-34B and beryllium in samples from well MW95-51 were all identified as statistically
significant exceedances of MCLs. However, trend tests for these locations/contaminants show
statistically significant decreasing concentrations with respect to time for each of these
contaminants/locations. Samples from MWO02-B' also statistically excceded the MCL for
benzene. Trend tests indicate that benzene concentrations show a statistically significant
increase (increasing trend at this location). Benzene and chloride are breakdown products of the
primary site COCs of dichlorobenzenes and chlorobenzene; therefore, their presence in samples
at increasing concentrations down-gradient may suggest that reductive dehalogenation of the
parent products is occurring. Note, chloride is also present in leachate from the unlined and
lined landfills, and chloride containing agents used by RIRRC for occasional road deicing may
contribute to the chloride levels observed in groundwater at the site.

As part of the Phase 5 Landfill expansion, a number of monitoring wells located along the
southern toe of slope (designated MW02-B, MW02-B1, WE87-ML4, MW95-47, MW95-4785,
MW95-48, MW95-48S, MW95-ML9 and MW95-53) were decommissioned or destroyed during
the landfill sub-grade preparation and liner installation between March 2003 and August 2006.
MW02-B, one of the wells mentioned above, was one of three locations that had the statistically
significant increases in contaminant concentration for an organic contaminant with respect to
time. New monitoring wells may be needed to continue to evaluate the effectiveness of the QU1
remedy. The EPA will be evaluating this issue and will direct the replacement of monitoring
wells as needed.

Area Specific MCL and Trending Evaluation

Groundwater sample locations were evaluated by location with respect to the Hot Spot and the
unlined Phase 1 Landfill (i.e. up-gradient, side-gradient/cross-gradient, down-gradient and
groundwater samples collected from beneath the landfill along the presumed Hot Spot plume).
Groundwater sample results were compared to MCLs. Refer to Table 4 and Attachment 3 for a
complete list of parameters and locations where MCL exceedances occurred, and Figure 2 for
their sample locations.

Up-gradient Wells
Monitoring wells considered to be hydraulically up-gradient with respect to the Hot Spot

include: MW-M, WE85-16, WE85-18, MW02-30, MW90-31A, MW95-51, MW95-52 and
MWO03055.

! Down-gradient monitoring locations MW-B and MW-B1 have been replaced with MW02-B and MW(2-
Bl. Well location and construction are identical and the data from the old and new wells have been
combined for an extended data record.
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MCL. Evaluation

Five metals (antimony, beryllium, cadmium, lead and thallium) and one VOC {(benzene) had
exceedances of MCLs in samples collected from up-gradient locations; refer to the tables in the
up-gradient section of Attachment 3. Of the six parameters, only the metal beryllum
statistically exceeded its MCL, in the sample results from MW95-51. Beryllium, although a
Superfund contaminant of concemn (COC), is generally considered to be naturally occurring at
the Site in that it is sourced by the native soils and bedrock; however, the strong anoxic reducing
environment created by the solid waste decay may preferentially leach beryllium from Site soils
and bedrock.

Trend Evaluation

Seven sets of parameter data were identified as statistically significant trends. Beryllium, iron,
and zinc showed statistically significant decreasing trends in sample data from locations MW95-
51, MW90-30 and MW90-31A, respectively. Data from three locations had statistically
significant decreasing trends for three water quality parameters, nitrate and total dissolved solids
(TDS) and total organic carbon (TOC). These locations were MW90-31A, MW95-51 and
MWO03-55. For a complete list of tends refer to Table 5 and Attachment 4.

Side-gradient Wells

Monitoring wells considered to be “side-gradient” (not up-gradient or directly within the down-
gradient flow path) with respect to the flow path consist of, MW-0O, WEQ204, WE85-6B,
WE02-8, MW90-32, MW90-33, MW90-34B, MW95-50, WE87-ML1 (A&E) AND WE87-ML3
(B, D and E).

MCL Evaluation

The side-gradient or cross-gradient evaluation incorporates MW90-34B, one of the most
impacted wells not drilted through the landfill. Eight VOCs, seven metals and one water quality
parameter exceeded MCLs in this group. Seven of the eight VOCs and four of the seven metals
exceeded MCLs in the samples from MW90-34B. Ounly two of the eight VOCs, 1,2-
dichlorobenzene and chlorobenzene were identified as statically significant exceedances, and
both were identified within groundwater sample results from MWS0-34B, refer to the side-
gradient section of Attachment 3.

Similar to the up-gradient well samples, metals concentrations showed exceedances of MCLs at
various locations and for a number of different metals, however; only cadmium in samgles from
MW90-33 and beryllium in samples from MW90-33, MW90-34B, MW95-50, WE(2-4° (WEg7-
4), WEB5-6B, WE87-ML1A and WE87-MLI1E were statistically significant based on the L.LCL
cvaluation. As noted above, beryllium is naturally occurring at the Site; however, the strong

? WE02-4 is a replacement well for WE87-4. Well construction and location are identical to the original well
and therefore the data from both well designations have been combined for the sake of statistical and trend
evaluation,
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anoxic reducing environment created by the solid waste decay may preferentially leach
beryllium from Site soils and bedrock.

Trend Evaluation

There were 20 statistically significant trends identified in side/cross-gradient data sets. Fourteen
of the 20 were statistically significant decreasing trends. Most notably two organic
contaminants of concern (1,2-dichlorobenzene and 1,4-dichlorobenzene) both had statistically
significant downward tends in concentration in the samples collected from MW90-34B. Six
statistically significant increasing trends were identified for one metal and three water quality
parameters (zinc, chloride, sulfate and TDS). For a complete list of tends refer to Table 5 and
Attachment 4.

Down-gradient Wells

Wells that lie down-gradient with respect to the Hot Spot consist of: MWO02-B, MW02-B1,
MWP5-1 (A&B), MWP5-2 (A&B), MW9928BR, MW99-29BR, MW95-47S, MW95-48S,
MW95-48, WE87-MLAB AND MW95-ML9 (A&C).

MCL Evaluation

Sample results from down-gradient locations had exceedances of MCLs for 14 organics and five
metals. Contaminants that were found to have statistically significant exceedances consist of
five VOCs 1,2-dibromo-3-chloropropane, 1,2-dibromoethane, benzene, chlorobenzene and vinyl
chloride; and the metal beryllium. As would be expected, groundwater quality in the samples
collected from down-gradient locations reflects greater impacts than both the up- and cross-
gradient locations.

Trend Evaluation

Down-gradient locations had only three statistically significant decreasing trends and 18
increasing trends. Most notable increases were for potential daughter products of reductive
dehalogenation of chlorinated benzenes (benzene and chloride). Note, benzene and chloride
may also be present in Site groundwater from other sources such as gasoline releases and road
deicing activities. Refer to Table 5 and Attachment 4 for a complete list of trends as well as
individual time series plots’.

Plume Centerline Wells

Wells considered to lie along the centerline of the Hot Spot contaminant plume consist of:
MW03-56, MW03-ML11, MW03-ML12 (A to E), MW03-ML 14 (A to G).

? Down-gradient monitoring locations MW-B and MW-B1 have been replaced with MW02-B and MW02-
B1l. As with the previous footnote, location and construction are identical and the data from the old and new
wells have been combined for an extended data record.
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MCL Evaluation

Groundwater samples collected from monitoring wells installed through the landfill and in the
vicinity of the Hot Spot and associated contaminant{ plume (i.e. MW03-56, MW03-ML11
[remedial pumping well] and MW03-ML12 through MWO03-ML14) were also evaluated for
MCL exceedances. There were a total of 19 organics and six metals that exceeded MCLs in one
or more samples, refer to Table 4 and Attachment 3. Metals analyses, until recently, have not
been part of the sampling program associated with the evaluation of the hydrodynamic
containment system, and therefore, statistical analysis of these exceedances is not possible (i.e.,
insufficient data currently e¢xists). The metals data record will be evaluated as part of the next
Five-Year Review. A statistical evaluation of organic MCL exceedances showed that 20 of the
26 MCL exceedances in samples collected from MWO03-56 (well installed through Hot Spot) and
MWO03-MLI11 (remedial pumping well) were statistically significant. Thirty seven of the 54
MCL exceedances detected in plume centerline wells MWO03-ML12 (A through E) and MWO03-
ML14 (A through G) were also statistically significant. A complete list of contaminants and
locations is available in Table 4 and Attachment 3.

Trend Evaluation

Trend evaluation of contaminant concentrations from samples collected along the presumed
centerline of the plume shows four statistically significant increasing and 15 statistically
significant decreasing trends, refer to Table 5 and Attachment 4.

Groundwater Evaluation Conclusions

Our major conclusions for this evaluation of information collected during the various
environmental monitoring projects at the Central Landfill are:

1. Groundwater quality at the Central Landfill continues to improve with time due to a
combination of factors including the Hot Spot pump and treat system, landfill capping
and possibly natural attenuation.

2. The affects of capping and the installation of the groundwater pump and treat system
(hydrodynamic containment) currently seems most evident in samples from
groundwater monitoring wells located in close proximity to the Hot Spot {see example
shown on Graph 4).

3. Consistent with prior findings, the groundwater samples collected at wells around the
periphery of the landfill (down-gradient and side-gradient) show significantly lower
levels of contamination than those collected in close proximity to the Hot Spot as can
be seen in Graph 1 and 2, attached.

4. Time series plots were evaluated for trends over the entire data record (big picture) as
shown in Attachment 4. There were 142 statistically significant trends in data Site-
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wide, 83 decreasing and 59 increasing trends with respect to time. Twenty eight of the
83 decreasing and seven of the 59 increasing trends were for organic COCs.

5. Groundwater flows to the east of the Phase 1 Landfill (side-gradient) may be
seasonally affected causing samples from wells in the area to be more directly down-
gradient of the Phase 1 Landfill Hot Spot at times. This seasonality can be seen in
Graph 4.

6. Samples from on-site down-gradient locations MWP5-1A and -1B continue to show
elevated concentrations of COC (refer to Graph 6A}. This is likely due to the large
distance of the wells from the pumping well. Continued operation and containment of
contaminated groundwater at the Hot Spot is expected to have a positive impact on
downgradient groundwater quality with time. Continued monitoring of groundwater
will help in the evaluation of trends in contaminant concentrations.

6.3.2 Surface Water Monitoring

The current surface water monitoring program, described in a document titled Revised
Environmental Monitoring Program, Central Landfill, Johnston, RI (GZA, 2004), was designed
to satisfy the requirements of the QU1 Consent Decree Scope of Work (October 1, 1996). The
objectives of the surface water monitoring are to: 1) measure the effects of capping the [andfill
and operation of the Hot Spot Hydrodynamic Containment System on the concentrations of
contaminants migrating from the Phase 1 Landfill and Hot Spot area to surface water locations;
and 2) ensure that these concentrations are not increasing with time or adversely affecting
human health or the environment,

Surface water samples are collected at nine locations each quarter. Two are upstream locations;
one near the headwaters of the Quarry Stream designated SW-1A, and the second on Cedar
Swamp Brook at the outlet from a water body known as the “swimming hole” designated SW-
1B. The other seven monitoring points consist of four downstream locations on Cedar Swamp
Brook (three mid-stream designated SW-A, SW-B and SW-C, and one prior to the brook
running off site SW-7), one downgradient location at the outlet of the Phase 5 Landfill stone
trench underdrain (designated SW-4) one at the outlet from Pond 2 (designated SW-5), and one
down-gradient location at the outlet from Pond 3 (designated SW-6). Refer to Figure 2,
Attachment 1, for the sampling locations.

As part of the Phase 5 Landfill expansion, the southern leg of Cedar Swamp Brook was diverted
and separated from Pond 2; refer to Figure 2 in Attachment 1. As described in detail in the
Proposed Phase 5 Geohydrologic Report, the former Cedar Swamp Brook channel continues to
act as a sink for groundwater flow from both the unlined Phase 1 Landfill to the north and from
the south below the newly constructed, lined Phase 5 Landfill. Thus, the samples collected from
SW-4 post-relocation of the Cedar Swamp Brook (afier May 2003) represent a mix of
groundwater from the unlined Phase 1 Landfill and groundwater that flows below the Phase 5
Landfill from the south (i.e., the area of the Vinagro and NEED facilities). Because samples
from SW-4 now represent a groundwater discharge to an engineered water treatment
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impoundment (i.e., Sedimentation Pond #2), we have removed SW-4 from the surface water
quality discussion and describe conditions at this location in detail in Section 6.3.3, below.

Note, in accordance with the methods presented in the Revised EMP, surface water samples for
the analyses of metals, except for iron, were filtered with a 0.45 micron filter prior to analysis.
Since some locations go dry on a seasonal basis, not all locations are sampled during each
monitoring event,

Quarterly and annual monitoring reports that include the results from the surface water sampling
are prepared and submitted to both EPA and RIDEM. As required by the Revised EMP, the
reports include comparisons between contaminant concentrations and the Federal Ambient
Water Quality Criteria (FAWQC) as well as the state ambient water quality criteria (RIAWQC);
statistical evaluation (Lower Confidence Limit - LCL) of parameters that exceed
FAWQC/RIAWQC; evaluation of time series plots for statistical trending in contaminant
concentrations using Sen’s Test for trends; and an evaluation of seasonality and outliers.

Comparison to Surface Water Quality Standards

For the preparation of this Five-Year Review, surface water sample results were evaluated with
respect to both the FAWQC and RI AWQC. Surface water samples from the cight onsite
surface water sampling location had exceedances of RI AWQC for one volatile organic
compound (VOC - chlorobenzene), one water quality parameter (ammonia as N), and 11 metals
(aluminum, antimony, beryllinm, copper, iron, lead, nickel, selenium, silver, thallium, and zinc).
Refer to Table 6 and Attachment 5. Only five metals (i.e., copper, lead, selenium silver and
zinc) were found to have exceeded a FAWQC at some point in the past five years of sampling
and analysis.

Chlorobenzene was detected in one sample collected at downstream location SW-5 on February
7, 2005, at a concentration of 19 ug/L. The RIAWQC for chlorobenzene 1s 18 ug/L. This
location is hydraulically downgradient of the Phase I Landfill Hot Spot at the discharge from
Sedimentation Pond 2 which has been shown to receive groundwater from the unlined Phase T
Landfill Hot Spot. As shown on Graph 7 (Graphs Section), this contaminant is detected
consistently in samples from SW-5 at low concentrations ranging from ND (not detected) up
to19 ng/L. Note, also that chlorobenzene concentrations have varied more significantly since
the brook was relocated out of Pond 2. It also appears that concentrations may be declining in
general since brook relocation/underdrain installation except for an annual spike in
concentrations during the February 2005 round. This recurring spike may be due to a decrease
in volatilization as well as a reduction in stormwater inputs during the colder months.

The FAWQC for chlorobenzene in surface water is 100 pg/L; however, this is based on
consumption of surface water by humans and not impact to aquatic organisms. Chlorobenzene
concentrations at the discharge from Pond 2 have never approached this concentration and are
frequently non-detected (ND). Additionally, as stated in the Ecological Risk Assessment that
was completed as part of the Final Remedial Investigation & Risk Assessment Report Central
Landfill Operable Unit 2 Johnston, RI (March 2001), Sedimentation Pond 2 is a manmade storm
water retention basin/engineered structure. The sedimentation ponds were designed to detain
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storm water and remove contaminants from the water column before the water flows off-site and
into waters of the State. As such, the sedimentation ponds were evaluated in the OU2 risk
assessment as man-made impoundments, engineered and actively maintained for a purpose.

Ammonia and seven of the 11 metals detected at concentrations in excess of the RIAWQC
benchmark were demonstrated to have statistically significant exceedances (for the 5 year
evaluation period from January 2003 to January 2008) based on the LCL comparison described
above. These parameters are shown on Table 6. Note, only two parameters (copper and lead)
were shown to exceed the FAWQC at a statistically significant frequency and concentration.
Copper was observed at a statistically elevated level in the upstream location samples from SW-
1A as well as two sedimentation pond discharges (SW-5/Pond 2 and SW-6/Pond 3).

As shown on the Graph 8 (Graphs Section), the majority of the copper and lead test results are
non-detects; however, the reporting detection limit (RDL) is high with respect to the water
quality criteria and when % the RDL is used in the calculation it erroneously clevates the LCL.
The single detection for lead in samples from SW-5 was flagged as an outlier because at 0.14
mg/L it was an order of magnitude higher than any previously detected level, and had been non-
detected immediately before and after the one elevated reading.

Contaminant Trend Evaluation

A trend evaluation was performed on surface water sample results, similar to that done for
groundwater, using Sen’s test for trends on just the last five years of water testing results from
2003 to the present. Time series plots were developed for all parameters detected in surface
water samples. A total of 448 time series plots out of a potential 975 were developed.

Only two of the 448 test, or 0.2% of all analytes evaluated, showed statistically significant
trending in contaminant concentration with respect to time. Specific conductance and sulfate
concentrations in samples collected from SW-6 showed statistically significant increasing trend.
Netther specific conductance nor sulfates are Superfund COC at the Site. Their presence in
Sedimentation Pond 3 (SW-6) may be related to the processing of construction and demolition
debris containing gypsum wall board at the RecoverMat facility which is located within the
Pond 3 drainage area. ldentified trends and times series plots are presented in Table 7 and
Attachment 6, respectively.

Surface Water Evaluation Conclusions

Surface water samples were collected and analyzed from eight locations for VOCs, Metals and
Water Quality Parameters. The results for the entire data record at these locations were evaluated
with a focus on the most recent fives years. The data review has shown that:

1. Surface water quality is not changing significantly with time, however, there is

uncertainty with this conclusion because the detection limits currently being used for
the metals analyses are too high.
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2. Surface water samples from eight onsite surface water sampling locations had
exceedances of RIAWQC for one VOC (chlorobenzene), one water quality parameter
(ammonia as N), and 11 metals (aluminum, antimony, beryllium, copper, iron, lead,
nickel, selenium, silver, thallium, and zinc). Five metals (copper, lead, selenium,
silver and zinc) were found to have exceeded the FAWQC at some point in the last
five years. Measured contaminant concentrations are below FAWQC for all
Superfund contaminants of concern (COCs) except for lead (based on a single lead
detection which was flagged as an outlier).

3. Concentrations of some COCs have become more variable in surface water at the
groundwater discharge points (i.e., Sedimentation Pond 2) since the Cedar Swamp
Brook was relocated.

6.3.3 Phase V Stone Trench Underdrain (SW-4) Evaluation

The sampling station identified as SW-4 was originally located in Cedar Swamp Brook at the
influent point to Sedimentation Pond 2 and represented surface water flow. In 2003 the lower
reach of the Cedar Swamp Brook was relocated to make way for the construction of the Phase
Landfill (see Figure 2, Attachment 1). At this time a stone fill trench (approximately 20 feet
wide and 4 feet thick) was installed within the former brook channel to: 1) maintain groundwater
levels beneath the Phase 5 cell at their pre-brook relocation elevations; and 2) and to keep the
QU1 contaminant plume within its previously defined boundaries and avoid spreading it further
south. As such, it is anticipated that groundwater contaminants from the QU1 Landfill, and
more specifically the Hot Spot area, will be observed in the Phase 5 underdrain discharge water.
Groundwater and contaminant transport modeling conducted by GZA prior to installation of the
stone trench estimated that discharges from the system would not result in a water quality
violation at the outfall of Pond 2*.

Three types of evaluation were conducted on water quality data collected from SW-4. They
consisted of: 1) a water quality criteria exceedance evaluation; 2) an evaluation of trends in
contaminant concentrations for pre-Cedar Swamp Brook relocation; and 3) an evaluation of
trends in contaminant concentrations for post-Cedar Swamp Brook relocation.

Comparison to Water Quality Standards

As described above in Section 6.3.3, SW-4 now represents a groundwater discharge from an
underdrain below the newly constructed Phase 5 Landfill that discharges to an engineered water
quality treatment basin (Sedimentation Pond 2). Sedimentation Pond 2 is operated and
maintained to mitigate the off site migration of particles and particle bound contaminants.
Therefore, exposure pathways to ecological receptors is not considered to be complete and
comparison of SW-4 data to federal and state water quality criteria is not appropriate. However,
comparison to MCLs is appropriate. The results of this comparison are shown on Table 8,
attached. Additionally, for illustration purposes, testing results were compared to surface water
standards (FAWQC and RIAWQC), also shown on Table 8. This comparison shows that five
parameters (benzene, antimony, beryllium, lead and thallium) exceeded an MCL. Benzene,

* GZA GeoEnvironmental, Inc., Sedimentation Pond 2 Water Quality Evaluation Report. 31 Oct. 2002
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beryllium and lead are Superfund COCs at the Site. Further statistical evaluation of these
results, see Attachment 7, shows that none were statistically significant when an LCL evaluation
was conducted.

Graphs 9 and 10 (Graphs Section) show the historical benzene, antimony, beryllium, lead and
thallium results for this location with time.

As shown on the Graphs 9 and 10, the majority of the metals test results are non-detects;
however, sporadic excursions above the water quality benchmarks are observed. Several
outliers are also noted for the thallium results in the past several years which calls the one
significantly elevated detect into question (this elevated value is identified as a possible outlier
as well).

Contaminant Trend Analysis

Time series plots and Sen’s Test for trends in contaminant concentrations with respect to time
were performed for the first five year period from January 1998 through the relocation of Cedar
Swamp Brook in May of 2003 and then for the time period of May 2003 to January 2008 (data
available up to January 2008). For the first date range, all detected parameters were evaluated
for trending and this resulted in 46 time series plots. No statistically significant trends were
identified in the data.

An evaluation of trends in contaminant concentrations with respect to the second time window
May 2003 to present was then performed. This evaluation resulted in the creation of 75 times
series plots and one statistically significant trend in contaminant concentrations (chlorobenzene)
was 1dentified. A plot of this chlorobenzene data i1s shown in the graph above and the trend
analysis is depicted on the time-series plots in Attachment 7.

SW-4 Evaluation Conclusions

The data evaluation described above for the Phase 5 Landfill stone trench underdrain (SW-4) has
shown that:

1. The Phase 5 Stone Trench is acting as a discharge point for QU1 derived contaminants.

2. Water quality at the SW-4 monitoring station has declined since the relocation of Cedar
Swamp Brook out of this area in May 2003 which significantly reduced the amount of
surface water dilution at this location.

3.  Testing shows that discharges from the underdrain are generally compliant with
groundwater quality standards with the exception of sporadic exceedances by benzene and

four heavy metals.

4.  Statistical evaluation of these exceedances demonstrates that none are significant with
respect to frequency of detection and concentration.
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5. With the exception of chlorobenzene concentrations, which were shown to be increasing
over the past 5 years, water quality at SW-4 is not changing significantly with time.

6. Discharges from the Phase 5 underdrain are not resulting in water quality violations for
Superfund Contaminants of Concern in downgradient waters of the State as monitored at
the Pond 2 discharge (SW-5). However, as stated in Section 6.3.2 there is uncertainty with
this conclusion because the detection limits currently being used for metals analyses are
too high.

6.3.4 Sediment Data

The sediment data is provided as Attachment 9. Chlorobenzene data collected in the Upper
Simmons Reservoir since 1999 indicates an overall downward trend in chlorobenzene
concentrations at SED17 and no obvious trend at other stations. The maximum concentration
detected (100 ug/Kg chlorobenzene) at SED17 in 1999 is one order-of-magnitude less than a
sediment effects concentration based on equilibrium partitioning of chlorobenzene between solid
phase sediment and the interstitial (pore) water.

The sediment metals data for Upper Simmons Reservoir collected since 1999 indicates a
generalized upward trend in sediment lead at SED15, 16 and 17. Sediment copper appears to
trend upward at stations SED6 and 17, and possibly others since the monitoring began in 1999,

The past five years of data indicates that Exposure Point Concentrations (EPCs) have increased
for sediment lead and copper in the Upper Simmons Reservoir delta. Both lead and copper
appear to have an upward trend in concentrations. At its current concentration, lead presents a
long-term ecological risk. In particular, sediment lead concentrations at all stations in Upper
Simmons Reservoir exceed the consensus-based Threshold Effects Concentration (TEC) of 35.8
mg/kg lead during the past three years, and also exceed the consensus-based PEC of 128 mg/kg
lead (MacDonald et al., 2000). Therefore, sediment lead may pose a long term significant risk
from direct toxicity and to the food chain as the metal tends to bioaccumulate in the
environment. Although copper concentrations appear o be increasing, the current copper levels
do not pose an ecological risk.

6.3.5 Air Monitoring

The air monitoring data is provided as Attachment 10. As described in Section 4.2, long-term
monitoring of air is conducted in accordance with the Revised EMP (GZA, 2004). Quarterly
sampling of ambient air for VOCs and hydrogen suifide is conducted at a minimum of four
locations: one upwind of the Phase 1, 2, 3, 4, and 5 areas and three downwind of these areas.
The air monitoring program is designed to characterize the distribution of select volatile organic
compounds in the air in the vicinity of Central Landfill. The purpose of this monitoring program
1§ to evaluate workplace exposure to airbormne hazards.
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Quarterly ambient air monitoring from the July 2003 to December 2007 quarter results for
VOCs were reviewed. These air monitoring results were compared to the RIDEM Ambient Air
Levels (AALs) as required by the Revised EMP for Central Landfill (GZA 2004) and the
Occupational Safety and Health Administration (OSHA) Permissible Exposure Levels (PEL)
where applicable. To date, no VOCs have been detected at the landfill above levels that are
considered protective of on-site workers.

The quarterly atr data for Central Landfill was also compared to risk-based screening levels.
The risk based screening levels used are based on residential exposure and toxicity values that
follow the EPA hierarchy as described in OSWER Directive 9285.7-53.

The review concluded that there are no levels that pose a public health risk concern. It should
also be noted that this comparison is conservative given that the data were collected at the
perimeter of the landfill and compared to levels based on residential exposure. At residential
properties the air concentration of ¢contaminants emanating from the landfill would be
significantly lower.

The tables provided in Attachment 10 include a comparison to Rhode Island criteria and note
that there are some instances where the chloroform and benzene concentrations exceed those
criteria. There are no exceedances of the risk-based screening levels for annual averages for
these two compounds.

6.4 SITE INSPECTION

As described earlier, a pre-final inspection was performed for the OU1 cap in November 2005
and a pre-final inspection was performed for the Hot Spot Hydrodynamic Containment System
on September 21, 2006. A Preliminary Closeout Report was issued by the EPA for the Site in
September 2006. No outstanding construction items were identified and no additional,
substantial construction is anticipated at the Site (EPA, 20006).

As part of this Five-Year Review the U.S. EPA performed a site inspection in August 2008.
Overall, the inspection found that the landfill cap and Hot Spot containment system are being
adequately maintained and there were no conditions identified that would compromise the
integrity of the remedy.

6.5 INTERVIEWS

Site interviews were not performed as part of this five-year review.
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SECTION 7.0 - TECHNICAL ASSESSMENT

This section discusses the technical assessment of the remedy and provides answers to the three
questions posed in the EPA Guidance (USEPA, 2001).

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

In the short-term yes, but in the long-term no. Construction of the landfill cap and hot spot
pump and treat system have been completed. The review of the constructed remedy indicates
that the remedy has been constructed in accordance with the ROD. At this time groundwater
quality is stable or improving. To date, no VOCs have been detected in the air at the landfill
above levels that are considered protective of on-site workers and arca residents. Surface water
quality does not present a current ecological risk, however, there is some uncertainty in the long-
term effects because the current detection limits are too high when compared to the state and
federal water quality criteria. The concentrations of lead in Upper Simmons Reservoir sediment
during the last three years have exceeded the consensus-based Threshold Effects Concentration
and Probable Effects Concentration sediment quality guidelines for lead. The concentrations of
copper in Upper Simmons Reservoir sediment are also increasing, however, at this time current
copper levels do not pose an ecological risk. Also, this Five-Year Review has concluded that
over time surface water quality has not changed significantly and does not present a long-term
ecological risk. However, there is some uncertainty with this conclusion because the detection
limits currently being used for the metals analyses are too high. The current detection limits for
metals in surface waters needs to be lowered to verify that the metals at this Site are not
presenting a long-term ecological risk.

The institutional controls and access controls are currently in place.” The institutional controls
include a Town of Johnston ordinance that prohibits the use of groundwater wells and prohibits
the Building Inspector from issuing permits for the construction of groundwater wells in any
location where access to Town public water is available and where the well or proposed well is
located in certain described areas including where groundwater has been classified by the State
as GAA, GA, GB, or GC and where it is located in the QU2 areas recommended for institutional
controls identified as the OU2 Groundwater Protection Buffer Zone. Also, RIRRC filed a
Declaration of Covenants and Environmental Protection/Conservation Easement on property it
owns, which prohibits the use of groundwater except for remediation purposes, prohibits the
installation of groundwater wells or the use of existing groundwater wells, prohibits the
alteration of the groundwater flow in any way, and prohibits any activities that would interfere
with the integrity of the cap. The 1,200-acre property owned by RIRRC is partially fenced,
vehicular entry is limited to secured roadways, and security guards patrol the property 24
hours/day.
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7.2 Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial
action objectives (RAOs) used at the time of remedy selection still valid?

No. The exposure assumptions, cleanup levels, and RAOs are still valid, however, there have
been some changes to toxicity data used to evaluate human health risks since the 2003 Five-Year
Review. Minor revisions were made to the toxicity values for toluene and 1, 1, 1-trichloroethane
from the values used in the OUl Human Health Risk Assessment conducted in 1993. These
changes are summarized in the table below:

Contaminants: Toluene | 1,1,1-Trichloroethane
Reference Dose (RfD; mg/kg-day)
Value from Orniginal Risk 0.2 0.09
Assessment
Current Value 0.08 2
Reference Concentration (RfC; mg/m’)
Value from Original Risk 0.35 | 1.01
Assessment ;
Current Value 5 { 5

An increase in an RfD or RfC value would correspond to a decrease in corresponding risk
estimates, while a decrease in an RfD or RfC value would correspond to an increase in
corresponding risk estimates. The RfD and RfC used in the OU1 Risk Assessment for 1,1,1-
trichloroethane were slightly lower than current values. The RfD for toluene used in the OU!I
Risk Assessment was slightly higher than current value, and the RfC was slightly lower than the
current value. Together, these differences result in a slight overestimate of groundwater risk in
1993 compared to that which would be calculated today. Other differences between historical
and current toxicity values tended to be minimal. Since only a small number of toxicity values
have changed since the 2001 QU2 risk assessment was finalized, there are no sigmificant impacts
to the protectiveness findings of the OU2 risk assessment.

There have also been some changes to the toxicity data used to evaluate ecological risks for
chlorobenzene. The new chronic Tier II aquatic life criteria is 47 ug/I. chlorobenzene and the
new acute criteria is 420 ug/L. Measured chlorobenzene concentrations in surface water are two
to four fold less than the chronic (47 ug/L) or 10 fold less than the acute (420 ug/L).

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

Yes. The sediment monitoring data for lead in Upper Simmons Reservoir indicates that there is
probability of ecological effects from concentrations of sediment lead that are increasing above
the consensus-based PEC of 128 mg/kg lead. Also, the current detection limits for metals in
surface waters needs to be lowered to verify that the metals at this Site are not presenting a long-
term ecological risk.
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SECTION 8.0 - ISSUES

Based on the activities conducted during this Five-Year Review, the issues identified in Table 2
have been noted.

Table 2: Issues

Issues Affects Current Affects Future
Protectiveness (Y/N) Protectiveness (Y/N)
Phase 6 landfill expansion (see N Y
below).
Replacement wells for the long- N N

term groundwater compliance
monitoring network (see below).

Need lower detection limits for N Y
metals analysis in surface waters.
The sediment monitoring data for N Y

lead in Upper Simmons Reservoir
indicates that there is probability
of ecological effects from
concentrations of sediment lead
that are increasing above the
consensus-based PEC of 128 i
mg/'kg lead. Increasing copper
levels are also noted.

As shown on attached Figures 1 and 2, the RIRRC is in the process of seeking a Permit from the
RIDEM for another expansion to the Central Landfill. The new expansion, designated the Phase
6 Landfill, will have a footprint of 103 acres and will piggyback the Phase I/OU1 Landfill by an
additional 50 acres. The landfill will be constructed in sub-phases and will have a double
composite synthetic and clay liner system with integral leachate collection. The proposed Phase
6 expansion will significantly impact the QU1 remedy. The impacts include the need to relocate
the landfill gas to electricity facility, the Hot Spot groundwater treatment system, and possibly
relocating the Hot Spot extraction well (MWO03-ML11). As the Phase 6 landfill expansion plans
unfold through the next 5-year review period, further evaluation will be necessary to determine
if a new location for the extraction well can be equally effective, to find a new location for the
Hot Spot treatment system and to ensure that the gas to electricity facility which currently burns
gas collected from the Phase I Area is relocated in a manner which does not result in an
unacceptable increase in air emissions.

Past landfill expansions (Phase 4 and 5) and the planned Phase 6 expansion have and wiil result
in the loss of long-term groundwater monitoring wells. During the next 5-year review period it
will be necessary to reevaluate the current groundwater monitoring network and replace lost
wells as needed. '
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SECTION 9.0 - RECOMMENDATIONS AND FOLLOW-UP ACTIONS

In response to the issues noted above, it is recommended that the actions listed in Table 3

be taken:
Table 3: Recommendations and Follow-up Actions
Issue Recommendations Party Oversight Milestone Pruif:rt:::nss
and Follow-up Responsible | Agency Date
Actions
Current Future

Phase 6 landfill RIRRC to RIRRC |[USEPA 9/1/10 N Y
expansion. evaluate Phase

6 impacts to

the OU1

remedy and

propose a plan

for minimizing

those impacts.
Replacement wells for | RIRRC to RIRRC |USEPA 9/1/09 N Y
the long-term propose an
groundwater update to the
compliance monitoring | long-term
network. monitoring

network.
Need lower detection RIRRC to RIRRC  [USEPA 9/1/09 N Y
limits for metals amend the
analysis in surface Environmental
waters. Monitoring

Program to

provide lower

detection

limits.
The sediment RIRRC to RIRRC |[USEPA 9/1/09 N Y
monitoring data for lead | propose a study
in Upper Simmons to determine
Reservoir indicates that | the cause for
there is probability of the increase in
ecological effects from | sediment lead
concentrations of concentrations
sediment lead that are in the Upper
increasing above the Simmons
consensus-based PEC Reservoir and
of 128 mg/kg lead. continue to
Increasing copper levels | monitor copper
are also noted levels.
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SECTION 10.0 - PROTECTIVENESS STATEMENTS
OU1 Protectiveness Statement:

The OU1 source control remedy required construction of a cap over the Phase I landfill area and
the construction of a Hot Spot groundwater containment system along with long-term
monitoring of groundwater, surface water, sediment and air. At this time the data indicates that
groundwater quality is stable or improving. Institutional controls are in place preventing
exposure to the contaminated groundwater. To date, no VOCs have been detected in the air at
the landfill above levels that are considered protective of on-site workers and area residents.
Surface water quality data does not indicate a current ecological risk, however, there is some
uncertainty in the long-term effects because the existing detection limits for metals are too high
when compared to the state and federal ambient water quality criteria. Sediment data have
shown that the concentrations of lead in Upper Simmons Reservoir sediment during the last
three years have exceeded the consensus-based Threshold Effects Concentration and Probable
Effects Concentration sediment quality guidelines for lead and therefore may present a long-
term ecological risk. It is also noted that copper concentrations are rising but as yet do not pose
an ecological risk. In addition, the current detection limits for metals in surface waters needs to
be lowered to verify that the metals at this Site are not presenting a long-term ecological risk.

The QU1 remedy is protective of human health. The OUIl remedy is protective of the
environment in the short-term but may not be in the long-term.

OU2 Protectiveness Statement:

The OU2 studies involved a human health and ecological risk assessment for groundwater
beyond the Facility and surface water, sediment and soils within the QU2 study area which
included the Upper Simmons Reservoir. The QU2 remedy did not call for any remedial actions
beyond that called for in the OU1 remedy. As discussed above, sediment lead levels in Upper
Simmons Reservoir may be currently presenting a long-term ecological risk. It is also noted that
copper concentrations are rising but as yet do not pose an ecological risk. In addition, the
current detection limits for metals in surface waters needs to be lowered to verify that the metals
at this Site are not presenting a long-term ecological risk.

The OU2 remedy is protective of human health. The OU2 remedy is protective of the
environment in the short-term but may not be in the long-term.

Site-Wide Protectiveness Statement:

The QU1 and OU2 remedy are protective of human health. The OU1 and OU2 remedy are
protective of the environment in the short-term. However, the OU1 and OU2 remedy may not
be protective of the environment in the long-term since the sediment lead levels in the Upper
Simmons Reservoir may present a long-term ecological risk. In addition, the current detection
limits for metals in surface waters needs to be lowered to verify that the metals at this Site are
not presenting a long-term ecological risk.
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SECTION 11.0 - NEXT REVIEW

The next Five-Year Review for the Central Landfill Superfund Site is September 2013, five
years from the date of this review.
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Graph 2
1,2-dichlorobenzene Concentrations for Select Wells
Central Landfill, Johnston, Rl
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GRAPH 4
Chlorobenzene Concentrations MWS0-348B
Central Landfiil, Johnston, RI
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Graph 5§
Benzene Concentration MW02-B
Central Landfill, Johnston, Rl
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Graph 6
Chlorobenzene Concentration MW02-B
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Graph 6A
Benzene and Chlorobenzene Concentrations in Select Samples
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Graph 7
Chlorobenzene Concentrations SW-5
Central Landfill, Johnston, RI
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GRAPH 8

Copper and Lead Concentrations for SW-5 and SW-6
Central Landfill, Johnston, Rl
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GRAPH 10
Concentrations of Antimony, Beryllium, Lead and Thallium for SW-4
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JTABLE 4

Statistical Exceedances of Groundwater Quality Standards
Five-Year Review Report

Central Landfill, Johnston, Rl

| Parameter | DC
Antimony
Arsenic (As)*
um”* X
Cadmium” X
Chromium®
_Lead” X
Thallium
ST T TN I A el e N 2O IR PRGNS 7 o IS NGRS PSR M LS T] | VIS o DA R RN e
1,1,1-Trichloroethane
| 1,1,2-Trichloroethane X X
| _1,1-Dichloroethene X X
1,2-Dibromo-3-chloropropane X X
1,2-Dibromoethane X X
1,2-Dichiorobenzene’
1,2-Dichloroethane X X
1,2-Dichloropropane X X
1,4-Dichlorobenzene’
Benzene” X X X X X X X X
Benzo(a)pyrene
Carbon tetrachioride’ X X
Chiorobenzene” X X X X X
Cis-1,2-dichloroethene
Ethyl benzene
Heptachlor epoxide X X
Methylene chloride’ X X X X
Pentachlorophenol
Styrene
Tetrachloroethene” X X
“Trichloroethene® X X
Vinyl chioride® X X
Water Quality Parar
Jltrate as N

Notes: Red X indicates a statistically significant exceedance of federal safe drinking water maximum contaminant level (MCL).
The * identifies contaminants of concern (COC's).

JACLF\33417.00.alg\Final 2008 five year reviewiTable 4 Statistical_ExceedanceGW xis 105 9/17/2008


file://J:/CLF/33417.00.alg/Final

TABLE 4

Statistical Exceedances of Groundwater Quality Standards
Five-Year Review Report

Central Landfill, Johnston, RI

Parameter Locations

Antimony X
Arsenic (As)*
um”* X
Cadmium®
Chromium®
_Lead”
Thallium X

x| x X)J
x| || > X
>
>
x

x| x| |

|| |
| %

1,1,1-Trichloroethane
1,1,2-Trichloroethane
_1,1-Dichloroethene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene’ X
1,2-Dichloroethane
1,2-Dichloropropane
1,4-Dichiorobenzene’ X
— Benzene' X X
Benzo(a)pyrene i
Carbon tetrachioride®
Chlorobenzene® I
Cis-1,2-dichloroethene
Ethyl benzene
Heptachlor epoxide
Methylene chloride® | X
|
|

‘Pentachlorophenol
Styrene
" Tetrachloroethene®
Trichloroethene®
Vinyl chioride®

S e — —

Notes: Red X indicates a statistically significant exceedance of
federal safe drinking water maximum contaminant level (MCL).

The * identifies contaminants of concern (COC's).
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TABLE 4

Statistical Exceedances of Groundwater Quality Standards
Five-Year Review Report

Central Landfill, Johnston, R/

Parameter Upgradient Locations
Antimony
Arsenic (As)"
. X X X X X X
ium*
Chromium®
Lead" X X X

Thallium X X X X X X X X X

1,1,1-Trichloroethane
1,1,2-Trichloroethane
_1,1-Dichloroethene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
mlchlofobomm‘
1,2-Dichloroethane
1,2-Dichloropropane
1,4-Dichlorobenzene”
—_Benzene’
Benzo(a)pyrene
~Carbon tetrachioride”’
Chlorobenzene®
Cis-1,2-dichloroethene
Ethyl benzene
Heptachlor epoxide
~ Methylene chioride*
Pentachlorophenol
Styrene

~ Tetrachloroethene®

e e = ——————

Notes: Red X indicates a statistically significant exceedance of federal safe drinking water maximum contaminant level (MCL).
The * identifies contaminants of concern (COC's).
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JTABLE4

Statistical Exceedances of Groundwater Quality Standards
Five-Year Review Report

Central Landfill, Johnston, RI

Parameter Plume Centerline Locations

Antimony
Mihr
umi
Cadmium®
~ Chromium®
“Lead"
Thallium

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethene
1,2-Dibromo-3-chioropropane
1,2-Dibromoethane
1,2-Dichiorobenzene"
1,2-Dichloroethane
1,2-Dichloropropane
1,4-Dichlorobenzene”
—_Benzene®
Benzo(a)pyrene X
Carbon tetrachioride®
Chiorobenzene®
Cis-1,2-dichloroethene
Ethyl benzene
Heptachlor epoxide
Methylene chloride’
Pentachlorophenol
Styrene
Tetrachloroethene®
~ Trichloroethene"
Vinyl chioride’

: e ——— ——

b B B B B b
b I P

| > x| x| x| | X<} > >
>

—T_

x| x| >
2 ¢ X<
>
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TABLE 4

Statistical Exceedances of Groundwater Quality Standards
Five-Year Review Report

Central Landfill, Johnston, RI
| Parameter Plume Centerline Locations

e ———— e —————
ac VLML 14D || . 44F | 1ML 14G

- ] YOI~ N | 14F i !

AN —~— - -l bl Pl LE I B e o - « i PN P - d hasddl N - NN =

1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichiorobenzene”

| 1,2-Dichloroethane

| 1,2-Dichloropropane

| 1,4-Dichlorobenzene*

I —_Benzene®

Benzo(a)pyrene

| Carbon tetrachioride®

| Chiorobenzene’

I Cis-1,2-dichloroethene

" Ethyl benzene
Heptachlor epoxide
Methylene chloride®
Pentachlorophenol

Styrene
" Tetrachioroethene®
Trichloroethene®

x| x|
x|
>

| >
x| >
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TABLE &

Groundwater Trend Tests for Statistically Significant Exceedances
Five-Year Review Report
Central Lanci, Johnsion, R)
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TABLE 6

Surface Water Exceedances of FAWQC and RIAWQC
Five-Year Review Report
Central Landfill, Johnston, RI

urfacewater - Exceedances of FAWQC/RIAWQC |

Location

Standard
AA
SW-18
SW

-5 X
I SW- I
( SW-7 x
SW-A I ( X
SW-B | [ X

1. Red X indicates a Statically Significant exceedance of Regulatory Criteria as Identified by CARStat.
2. RIAWQC is the Rhode Island Ambient Water Quality Criteria
3. FAWQC is the Federal Ambient Water Quality Criteria
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TABLE 6

Five-Year Review Report
Central Landfill, Johnston, RI

Location

Surface Water Exceedances of FAWQC and RIAWQC

————— ==
Surfacewater - Exceedances of FAWQC/RIAWQC
Inorganic Parameters
Lead Nickel Selenium Silver Thallium Zinc

Regulatory Standard RIAWQC

RIAWQC

FAWQC

RIAWQC

FAWQC

RIAWQC

FAWQC

RIAWQC

FAWQC

RIAWQC

FAWQC

RIAWQC

FAWQC

RIAWQC

SW-1A

FAWQC‘

SW-18

SW-§

SW-6

SW-7

SW-A

SW-8B

A I I [ M Ix|x

SWC.

1. Red X indicates a Statically Signifi
2. RIAWQC is the Rhode Island Ambiet
3. FAWQC is the Federal Ambient Wat
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TABLE7
Surfacewater Trend Test Results for Statistically Significant Exceedances of FAWQC

Five-Year Review Report
Central Landfill, Johnston, RI

Parameter Significantly Decreasing Trend | Significantly Increasing Trend |
Chemical Oxygen Demand NONE SW-6
Sulfate NONE SW-6 |

Note: A total of 448 Time Series Plots were evaluated.
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TABLE 8
PHASE V STONE TRENCH DISCHARGE (SW-4)
WATER QUALITY DATA STATISTICS

Central Landfill Johnston, RI

exceeded one or more of the indicated criteria.

2. " indicated OU1 constituent of concemn.

3. Xindicates a statistically significant exceedances.

4. MCL indicates Maximum Contaminant Level.

5. RIAWQC refers to the Rhode Island Ambient Water Quality Criteria.
6. FAWQC refers to the Federal Ambient Water Quality Criteria.
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‘ OR GZA DRILLING, INC. BETWEEN 7/27/87 AND 1/7/88, OBSERVED BY GZA PERSONNEL.
ALMY / ' MWS0- BORINGS PERFORMED AND OBSERVATION WELLS INSTALLED BY HURDIS DRILLING CO., INC.
’ ‘ > A BETWEEN 4/27/80 AND 7/27/90, OBSERVED BY GZA PERSONNEL
RESERVOIR , e
MW3T— BORINGS PERFORMED AND OBSERVATION WELLS INSTALLED 8Y GUILD DRILLING CO., INC.
\ BETWEEN 9/26/91 AND 10/3/91, OBSERVED BY GZA PERSONNEL.
N
\ MWS2~ BORINGS PERFORMED AND OBSERVATION WELLS INSTALLED BY GUILD DRILLING CO., INC.

BETWEEN 8/6/92 AND 8/11/92, OBSERVED BY GZA PERSONNEL

MWS5— BORINGS PERFORMED AND OBSERVATION WELLS INSTALLED BY D.L. MAHER, INC.
BETWEEN 1/18/95 & 6/8/95 AND 1/7/97 & 3/11/97, OBSERVED BY GZA PERSONNEL

SWLF— SWLF-1 THROUGH SWLF—!5 BORINGS PERFORMED AND OBSERVATION WELLS INSTALLED BY

SWLF—10B, SWLF—-16, SWLF—17A AND SWLF-18 BORINGS PERFORMED AND OBSERVATION
WELLS INSTALLED BY GUILD DRILLING, INC. BETWEEN 5/11/98 AND 5/22/98

SELF— SELF SERIES OF BORINGS WERE COMPLETED BY GUILD DRILLING CO., INC. BETWEEN
12/9/98 AND 3/23/99, OBSERVED BY GZA PERSONNEL.

LFG— INDICATES LANDFILL GAS PERIMETER MONITORING WELLS,

SWA INDICATES SURFACE WATER MONITORING LOCATION.

SEDQ INDICATES SEDIMENT SAMPUNG LOCATIONS.

MWO3 — MWO3 - SERIES BORINGS PERFORMED BY BOART LONGYEAR INC. BETWEEN &/03 AND
9/03, OBSERVED BY GZA PERSONNEL.

NELF— NELF SERIES OF BORINGS WERE COMPLETED BY GEQSEARCH AS PART OF THE
PHASE VI PROPOSED EXPANSION IN 2005-2006, OBSERVED BY GZA PERSONNEL.

- RED ANNOTATED TEXT AND SYMBOL INDICATES WELL WTH STATISTICALLY
SIGNIFICANT EXCEEDANCE OF CONTAMINANTS OF CONCERN.

B INDICATES CROUNDWATER MEASUREMENT TAKEN FROM THE APRIL 2008
GROUNDWATER ELEVATION SURVEY. AUGUST DATA NOT OBTAINED DUE TO
EQUIPMENT FAILURE,

* INDICATES CONTAMINATES FROM SHUN PIKE DISPOSAL PITS.

GUILD DRILLING CO,, INC. FOR SOUTHWEST LANDFILL GECHYDRO STUDY 8Y MAGUIRE GROUP;

Engineers and Scientists
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RIRRC PROPERTY LINE BOUNDARY
(UPDATED 02/200%)

PHASE LIMIT LINE

PROPOSED PHASE VI LIMIT LINE

GROUNDWATER PROTECTION ZONE

OPERABLE UNIT 2 STUDY AREA BOUNDARY

SIMULATED RADIUS OF INFLUENCE OF
HYORODYNAMIC CONTAINMENT SYSTEM

STREAM CHANNEL PRE-PHASE V
CONSTRUCTION
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e WEBS-68 P

~. ALMY

RESERVOIR
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//’( ;""‘/

= ‘\\_\ ; ':\
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.....

UPPER SIMMONS
RESERVOIR

LEGEND:
-
MW= BORINGS PERFORMED AND OBSERVATION WELLS INSTALLED BY AMERICAN DRILUNG &
BORING CO., INC. OR GUILD DRILLING CO., INC. BETWEEN 3/31/76 AND 2/22/83.

WEBS~ g0oRINGS PERFORMED AND OBSERVATION WELLS INSTALLED 8Y GUILD DRILLING CO..
INC. BETWEEN 1/6/85 AND 1/28/85, OBSERVED BY GZA PERSONNEL
WEB7= GORINGS PERFORMED AND OBSERVATION WELLS INSTALLED BY GUILD DRILUNG CO.. INC
OR GZA DRILLING, INC. BETWEEN 7/27/87 AND 1/7/88, OBSERVED BY GZA PERSONNEL.
MWSO0 -~

BORINGS PERFORMED AND OBSERVATION WELLS INSTALLED 8Y HURDIS DRILLING CO., INC,
BETWEEN 4/27/90 AND 7/27/90, OBSERVED BY GZA PERSONNEL

MWS1~ BORINGS PERFORMED AND OBSERVATION WELLS INSTALLED BY GUILD DRILLING CO., INC.
BETWEEN 9/26/91 AND 10/3/91, OBSERVED BY GZA PERSONNEL.

MWS2Z—~ BORINGS PERFORMED AND CBSERVATION WELLS INSTALLED BY GUILD DRILLING CO., INC
BETWEEN 8/6/92 AND 8/11/92, OSSERVED BY GZA PERSONNEL.

MWS5~ BORINGS PERFORMED AND OSSERVATION WELLS INSTALLED BY D.L. MAHER, INC.
BETWEEN 1/18/95 & 6/8/95 AND 1/7/97 & 3/11/97, OBSERVED BY GZA PERSONNEL.

SWLF— SWLF-1 THROUGH SWLF—-15 BORINGS PERFORMED AND OBSERVATION WELLS INSTALLED BY
GUILD DRILLING CO., INC. FOR SOUTHWEST LANDFILL GECHYDRO STUDY BY MAGUIRE GROUP;

SWLF~108, SWMLF—-16, SWLF=17A AND SWLF—-18 BORINGS PERFORMED AND OBSERVATION
WELLS INSTALLED BY GUILD DRILLING, INC. BETWEEN 5/11 /98 AND 5/22/98

SELF— SELF SERIES OF BORINGS WERE COMPLETED BY GUILD DRILLING CO., INC. BETWEEN
12/9/98 AND 3/23/99, OBSERVED BY GZA PERSONNEL.

LFG— INDICATES LANDFILL GAS PERIMETER MONITORING WELLS.

SwA INDICATES SURFACE WATER MONITORING LOCATION,

SEDQ INDICATES SEDIMENT SAMPUNG LOCATIONS

MWO3 — MWO3 — SERIES BORINGS PERFORMED BY BOART LONGYEAR INC. BETWEEN 6/03 AND
9/03, OBSERVED BY GZA PERSONNEL.

NELF= NELF SERIES OF BORINGS WERE COMPLETED BY GEOQSEARCH AS PART OF THE
PHASE VI PROPOSED EXPANSION IN 2005-2006, OBSERVED BY GZA PERSONNEL.

-~ RED ANNOTATED TEXT AND SYMBOL INDICATES WELL WITH STATISTICALLY
SIGNIFICANT EXCEEDANCE OF CONTAMINANTS OF CONCERN,

INFERRED DIRECTION OF GROUND WATER FLOW

WA,
MWQ?—-MLIO\\Q\X\” 7
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300 GROUNDWATER ELEVATION CONTOUR (IN FEET) INFERRED FROM WATER LEVEL
MEASUREMENTS RECORDED AUGUST 2008

* INDICATES GROUNDWATER MEASUREMENT TAKEN FROM THE APRIL 2008
GROUNDWATER ELEVATION SURVEY. AUGUST DATA NOT OBTAINED DUE TO
EQUIPMENT FAILURE

* INDICATES CONTAMINATES FROM SHUN PIKE DISPOSAL PITS
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ATTACHMENT 2
LIST OF DOCUMENTS REVIEWED

CDM (CDM). 2003-2607. Ambient Air Monitoring Results. July 2003, October 2003, January
2004, April 2004, July 2004, October 2004, February 2005, May 2005, July 2005, October 2005,
January 2006, April 2006, September 2006, October 2006, January 2007, Apnil 2007, July 2007,
October 2007. Prepared for Rhode Island Resource Recovery Corporation.

CDM Federal Programs Corporation (CDM FPC). 1993. Baseline Risk Assessment Task &8
Deliverable Central Landfill, RI/FS Oversight, Johnston, Rhode Island. Prepared for Rhode
Island Resource Recovery Corporation November 23, 1993, '

GZA GeoEnvironmental, Inc. (GZA). 2004, Revised Environmental Monitoring Plan, Central
Landfill, Johnston, Rhode Island. Prepared for Rhode Island Resource Recovery Corporation.
March 2004.

GZA GeoEnvironmental, Inc. (GZA). 2005. 30% Remedial Design Report Hot Spot
Hydrodynamic Containment System. Prepared for Rhode Island Resource Recovery Corporation
March 2005

GZA GeoEnvironmental, Inc. (GZA). 2006. 100% Design and Demonstration of Compliance
Plan for the Hot Spot Hydrodynamic Containment System and Groundwater Treatment System.
Prepared for Rhode Island Resource Recovery Corporation July 2006.

GZA GeoEnvironmental, Inc. (GZA). 2006a. Final Human Health Risk Assessment, Operable
Unit 1 Landfill Gas Collection and Control System. Prepared for Rhode Island Resource
Recovery Corporation in concert with Menzie-Cura and Associates February 2006.

GZA GeoEnvironmental, Inc. (GZA) 2008 (Rhode Island Department of Environmental
Management Response Letter, RIPDES Permit Number: R10023442.) Prepared for Rhode
Island Resource Recovery Corporation.

MacDonald, D.D., C.G. Ingersoll and T.A. Berger. 2000. Development and evaluation of
consensus-based sediment quality gnidelines for freshwater ecosystems. Arch. Environ. Contam.
Toxicol. 39.

The Louis Berger Group, Inc. (LBG). 2006. Draft Final Remedial Action Report Landfill Cap
Construction, Area 3 through 7. Prepared for Rhode Island Resource Recovery Corporation June
2006.

United States Environmental Protection Agency (USEPA). 1994. Record of Decision, Central
Landfill Superfund Site, Johnston, Rhode Island, Operable Unit 1. June 1994,

United States Environmental Protection Agency (USEPA). 2002. Record of Decision, Central
Landfill, Johnston, Rhode Island, Operable Unit 2. September 2002.

46



United States Environmental Protection Agency (USEPA). 2003. First Five Year Review Report,
the Central Landfill Superfund Site Johnston, Providence County, Rhode Island 02919.
September 2003.

United States Environmental Protection Agency (USEPA). 2006. Letter to RIRRC, Subject:
100% Design and Demonstration of Compliance Plan for the Hot Spot Hydrodynamic
Containment System and Groundwater Treatment System July 2006. September 18, 2006.

United States Environmental Protection Agency (USEPA). 20006a. Preliminary Close Out
Report, Central Landfill. September 2006.

47






ATTACHMENT 3

MCL EVALUATION TABLES DEVELOPED IN CARSTAT

UP-GRADIENT WELLS

MW02-30 (FORMERLY MW90-30)
MWO90-31A

MW95-51

MWO5-52

MWM

WES5-16

WES85-18

MW03-35

SIDE-GRADIENT/CROSS-GRADIENT

MW90-32

MW90-33

MW90-34B

MW95-50

‘ MW-0O

WE02-4 (FORMERLY WEB87-4)
WE02-8 (FORMERLY WES87-8)
WES85-6B
WE87-ML1A AND WER7-MLI1E
WE87-ML3B

WES7-ML3D

WES87-ML3E

DOWN-GRADIENT

MW95-ML9A

MW95-ML9C

MW99-28BR

MW99-29BR

MW95-47S

MW95-48

MW95-48S

MW02-B (FORMERLY MW-B)
MW02-Bl (FORMERLY MW-B1)
WES87-ML4B

MWP5-1A

MWPs-1B

MWPS-2A

MWP3-2B

PLUME CENTERLINE WELLS

MW03-56

MW03-ML11

MW03-ML12A THROUGH MW03-ML12E

MW03-ML13A THROUGH MW03-ML13F
(INSUFFICENT DATA)

MW03-ML14A THROUGH MW03-ML14G




UP-GRADIENT WELLS

MW02-30 (FORMERLY MW90-30)
MW90-31A
MW95-51
MW95-52
MWM
WES5-16
WES$5-18
MW03-55



CLF

Table 4

Lower 95% Confidence Limit For Comparing The Meon Of The Selected
Onsite Data To Drinking Water Standards

Analysis prepared on: 4/3/2008

Constiluent | Units | Location | Distribution | N | Meon | SD | Foctor | 99% LCL | Standard | Confidence
Anlimony mg/L IMW0230  [nonpar | 18 0.003 0.006 0.996
Cadrmium mg/L [MWO230 [nonpor | 18 0.003 0.065 0.996
Lead mg/L EMW0230  [nonpor 18 0.005 (.015 0.996
Thallium ma/L [MW0230  |nonpor 18 0.001 0.002 0.996
+  — insufficienl Data

++ — Significont Fxceedonce
LCL = Lower Confidence Limit
Nonparametric limits are for the median
Lognormot limits computed using Land’s method (see Worksheet)
For jognormal dist, mean and sd are in naturol log units

Prepared by: GZA GeoEnvironmental Inc.




CLE

Table 4

Anclysis prepared on: 3/13/2008

Lower 95% Confidence Limit For Comparing The Mean Of The Selected
Onsite Data To Drinking Water Stondards

#+ = Significant Exceedance
LCL = Lower Confidence Limit
Nonparametric limits ore for the median
Lognormal limits computed using Land's method (see Worksheet)
for lognormal dist, meon and sd are in notural log units

Prepared by: GZA GeoEnvironmental inc.

Constituent | Units | Llocotion | Distribution [ N | Mean | SD | Foctor | 99% LCL | Standard | Confidence
Anfimony mq/L [MWJ031A  [nonpar 8 0.003 (.006 0.969
Beryilium mg/L {MWIO31A  [nanpar 8 0.003 0.004 0.969
Thallium mag/L {MWIO31A  [nonpar 8 0.002 0.002 0.969
+ - insufficient Dalg




CF Analysis prepared on: 4/4/2008
Table 4

Lower 95% Confidence Limt For Comparing The Mean Of The Selected
Onsite Jata To Crinking Weter Standards

Constituent | Jnits | Locat'on | Jistribuzion | N | Wean { SD | Factor { 99% LCL | Stondard  Confidence
Berylhum ng/L [MWI551  {normdl 18] 9.006{ 0.00C| 0.05 0.006 0.004 0.990 ¢+
Thalliurm ng/L |MWISEY  [nonpor 18 0.001 0.002 0.996

+ - Insdfficiert Data

# — Significan: Exceedance

LC. = Lower Cenfidence Limit

Nenpararnetric Imits are for <he median

Lognorma! limits computed using Lord’s method (see Worksheet)
For lognormal d'st, mean and sd are in natural log units

Prepared by: GZA GeoEnvironmental Inc. 2



CLF

Table 4

Analysis prepored on: 4/3/2008

Lower 95% Confidence Limit For Comparing The Mean Of The Selected
Onsite Data To Drinking Water Standards

Conslituent | Units

Location

Distribution

N

Mean

SD

Factor

99% LCL

Standard

Confidence

Antimony mg/L

MW3552

normat

5

0.001

0.003

1.675

0.000

0.006

0.930

« - Insufficient Dato

++ — Significant Exceedance
LCL = Lower Confidence Limit
Nonporamelric limits are for the medion
Lognormal limits computed using Land’s method (see Worksheet)
For lognormal dist, mean and sd are in notural log units

Prepared by: GZA GeoEnvironmental Inc.



CLF

Table 4

Analysis prepared on: 3/17/2008

Lower 95% Confidence Limit For Comparing The Mean Of The Selected
Onsite Data To Drinking Water Stondards

Conshituent | Units | Location | Distribution | N | Meon | SD | Facior | 99% LCL | Standord | Confidence
Beryllum | mg/L [MWM nanpar 13 0.002 0.004 0.998
Thallium mg/L |MWM nonpar 13 Q.00 0.002 0.998

+ - Insufficient Dota

++ - Significant Exceedonce
LCL = Lower Confidence Limit
Nonparamelric limits are for ihe median
Lognormal fimits computed using Lond’s method (see Worksheet)
For lognormal dist, meon and sd are in notural log units

Prepared by: GZA GeoEnvironmental inc.




CLF

Table 4

Anclysis prepared on: 3/17/2008

Lower 95% Confidence Limit For Comparing The Mean Of The Selecled
Onsite Data To Drinking Water Standards

Constituent | Umils | Location | Distribution | N | Mean | SD | Factor | 99% LCL | Stondord | Confidence
Berylium | mg/L |WEB516 {nonpnr 17 0.002 0.004 0.994
+ - Insufficient Dote

++ — Significant Exceedance
LCL = Lower Confidence Limit
Nanparametric imils gre for the median
Lognormal fimils computed using Lond’s method (see Worksheet)
For lognormal dist, mean ond sd are in noturel log units

Prepared by: GZA GeoEnvironmental inc.



CLF

Table 4

Analysis prepared on: 3/17/2008

Lower 95% Confidence Limit For Comparing The Mean Of The Selected
Onsite Data To Drinking Water Standards

Constituent | Units | Locotion | Distributien | N | Mean | SD | Foclor | 99% LCL | Slondord | Confidence
[ead | 'mq/L [WEBS18 [nonpor 17 0.005 0.015 0.993
Tholfium mg/L [WEB518  [nonpar 17 0.002 0.002 0.994

+ - |nsufficient Dot

#+ — Significant Exceedonce
LCL = Lower Confidence Limit
Nonparometric limits are for the medion
Lognormol Jimits computed using Land's method (see Worksheet)
For lognormal dist, mean ond sd are in notural log units

Prepored by: GZA GeoEnvironmental Inc.



CLF ' . Analysis prepared on; 6/2/2008
Table 4
Lower 95% Confidence Limit For Companing The Mean Of The Selected
Onsite Data To Drinking Water Standards

Constiluent | Units | Location Distribution | N | Mean SD | Factor | 95% LCL | Stondard | Confidence
Benzene ug/L [MWOIMWSS  [normal i5] 4.917] 2.433] 0455 3.810 5.000 0.950

+ - Insufficient Data

#+ - Significant Exceedance

LCL = Lower Confidence Limit

Nonparametric limits ore for the medion

Lognarmal limits computed using tand's method (see Worksheet)
For lognormal dist, mean and sd are in natural log units

Prepored by: GZA GeoEnvironmental Inc. 5



SIDE-GRADIENT/CROSS-GRADIENT

MW90-32
MW90-33
MW90-34B
MW95.-50
MW-O
WE02-4 (FORMERLY WE87-4)
WE(2-8 (FORMERLY WES7-8)
WE85-6B
WE87-ML1A AND WE87-MLIE
WES87-ML3B
WE87-ML3D
WES87-ML3E



CLF

- Table 4

Analysis prepared on: 3/19/2008

Lower 957 Confidence Limit For Comparing The Mean Of The Selecled
Onsite Data To Drinking Water Standards

Constituent | Umits | tocolion | Distrbution | N | Meon | SD 1§ Foctor | 99% LCL | Stondord | Confidence
| Benzene ug/L_[MW3032 [normal b 1.335] 1.388] 1373 0.000 5.000 0.990
Berylhum mg/L |MW3032  Inormol 6j 0.002% 0.000[ 1.373 0.002 0.004 0.990
Cliromium mg/L. [MW9032  {normal 6; G.025[ 0.000] 1.373 0.025 0.100 0.990
lead mq/L [MW3032  {normal 61 0.008{ 0.000[ 1373 0.008 0.015 0.990
Thallum mg/L |MW3032  {normal 6] 0.002] 0.000] 1.373 0.002 0.002 0.990

¥ — |nsufficient Dato

++ — Significant Exceedance
LCL = Lower Confidence Limit
Nonporomelric limils ore for the medion
Lognormal limits computed using Land's method {see Worksheet)
For lognormal dist, meon and sd ore in natural log units

Prepared by: GZA GeoEnvironmental Inc.



CLF Aralysis arepared on: 3/17/2008
Table 4

Lower 35% Confidence Limt For Comparing The Mean Of The Selected
Onsite Data To Crinking Wcter Standards

Constitsent | Units | Locasion | Distribution | N | Mean | SD | Factor | 99% LCL | Stondord | Confidence

Ee;y&liprr ma,/L IMWIC33  [normal 51 C.0A31 0001} 1675 0.005 2.004 0.990 e
Codmium ma/L [MW3C33  [normal 5] C.008] 0.002] 1.675 0.005 J.005 (.990]++ |

+ ~ Insufficient Datc

+ = Significoat Exceedance

LCL = Lower Confidence Limt

Nonparometric limits cre for the median

Lognormal limils computed Lsing Lend’s method {see Worksheet)
For lognormal dist, mean and sd are in natural leg units

Prepared by: GZA GecEnvironmental Inc. 2



CF Analysis prepared on: 4/4/2008
| Table 4

Lower 357% Confidence Limt For Comparing The Mean Of The Selected
Onsite Jata To Crinking Wcter Standards

Constituenl Units | Locotior | Distribution | N | Mecn | SD | Factor | 99% LCL | Standerd | Conficence
1, 2=dichlorobenzene ug/L [MW3034B [logror 2747 1.200 1954.103 75.000 .590 *s
1,4—dichlorobenzene | uq/L [MW3034B [foqrar 32| 3.446] 1.981 73.035]  6C0.000 0.990
Benzene ug/L |MW30348  |nondar 32 1.800 5.000 0.996
Beryllium mg/L [MW3I034B  [nonaar 13 0.025 0.004 0,996 #+
Cadmiur mq/L [M¥ID34B | nonoor 13 0.003 0.005 0.996
Clorobenzene ug/L [MW3034B " Tloqror 220 7.190] 1.300 1675316  103.000 0.990 »
Lead ma/L [MW30348~ [nonaar 13 0.005 9.015 0.696
Methylere chlor de ug/L [MW3034B [nonsar 22 5.000]  5060.000 0.996
Tetrochloroethene U%L_M@U:ﬂﬁ nonagr 22 ‘ 3.800 2.000 0.996
Thallium mg/L [MW3034B [nonaar 13 0.002 0.002 0.996
Trichlorcethene vg/L [MW3034B |nonaar 22 - 4,000 5.000 0.996

+ - Insufficient Dala

# ~ Significart Exceedonce

LCL = Lower Confidence Limit

Nonparametric imits are for the median

Lognorrrol bmits computed using Land's method {see Worksheel)
For-lognarmal cist, mean ond sd ore in nctural log units

Prepared by: GZA GeoEnvironmental Inc. . 2



C.F _ Anolysis prepared on: 4/4/2008
Table 4

Lower 95% Confidence Lim't For Comparing The Mean Of The Selected
Onsite Jata To Crinking Wcter Standards

Constituent | Jnits | Locaton | Jistrbuzion | N | Wean | SD | Factor | 99% LCL | Standard  Confidence
Beryllium ng/L [MWIE50  [normal 16] 0.017] 0.006] 0.650 0.013 0.004 0.95G( ++
Cedmiumr 1g/L [MWI550  tnonpar 16 0.003 £.005 £.998
Lead ng/L [MW9550  [nonpar 16 0.005 0.015 0.998
Thallium g/l [MW9550  [nonpar 16 (.002 0.002 0.998

+ - InsJfficiert Dato

s+~ Significan: Exceedance

LC_ = Lower Ceafidence Limit

Nenparametric ['mits are for the median

Lognormal limits computed using Lard's method (see Werksheet)
For logno-mal d'st, mean ond sd are in nozural log units

P-epored by: GZA GeoEnvironmental Inc. 2



CLF

Table 4

Analysis prepared on: 3/17/2008

Lower 95% Confidence Limit For Comparing The Mean Of The Selected
Onsite Data To Drinking Water Standards

Conslituent | Unils | Location | Distribulion | N | Mean | SD | Factor | 99% LCL | Stondard | Cenfidence
Anlimony mg/L [MWO nonpar 18 0.003 0.006 0.996
Beryllism mg,/L [MWO NONgor 18 0.002 0.004 0.996
Cadmium ma/L [MWO nonpar 18 0.003 0.005 0.99
Thatlum ma/L [MWO nonpar 18 0.001 0.002 0.996
+ - insufficient Doto

+ — Significant Exceedance
LCL = Lower Confidence Limit
Nonparametric limils are for the median

Logriermol fimits computed using Land's method (see Worksheet)

For lognormal dist, meon and sd ore in notural log unils

Prepared by: GZA Geobnvironmentol Inc.




CLF Analysis prepared on: 4/7/2008
Table 4

Lower 95% Confidence Limit For Comparing The Mean Of The Selected
Onsite Data To Drinking Water Standards

Conslituenl | Units | Location | Distribution | N | Mean | SD | Foctor | 99% LCL | Standard | Confidence
Anlimony mg/L [WED24  [nonpor 17 0.003 0.006 0.994
Beryllium mg/L [WED24  [nonpar 18 0.004 0.004 0.996 |+
Cadmium ma/L [WED24  {nonpar 17 0.003 0.005 0.994
Leod ma/L [WE024 | nonpar 17 0.005 0.015 0.904
Nilrale os n ma/L IWE024  |normal 34| 5453| 22231 0449 4521 10.000 0.990
Thalium maq/L {WE024 ~ [nonpar 18 0.001 0.002 {.996
Vinyl chioride | ug/L [WE024  [nonpar 34 2.500 2.000 0,995 [+
¢~ Insufficien] Dota

++ — Significant Exceedance

LCL = Lower Confidence Limit

Nenparomelnc kmils are for the medion

Lognormal limits computed using Land's method (see Worksheet)
For lognormal dist, mean and sd are in notural log units

Prepared by: GZA GeoEnvironmental Inc. ' | ?



CLF _ Anolysis prepared on: 3/17/2008
{able 4

Lower 95% Confidence Limit For Comparing The Mean Of The Selected
Onsile Data To Drinking Water Standards

rylliurm mg/L |WEBSEE  |normal 171 0.014] 0.004] 0.626 0.011 0.004 D.990] v+
mq/L [WEB56B  [nonpar 18 0.002 (.002 0.996

rlonstiluenl Units | Location | Dislribution | N | Meon SD | Factor { 99% LCL | Standard | Confidence
Be

Thallium

+ — Insufficient Doto

++ — Significant Exceedonce

LCL = Lower Confidence Limil

Nonparametric [imits ore for the median

Lognormal fimits compuled using Lond's methed (see Worksheet)
For lognormal dist, meon ond sd are in natural fog units

Prepared by: GZA Geofnvironmental Inc, o | 2



CLF

Table 4

Analysis prepaied on: 3/17/2008

Lower 95% Confidence Limit For Comparing The Megn Of The Selected
Onsite Data To Drinking Water Standards

Constiluent | Units | Location | Distobution | N | Mean SD | Factor | 99% LCL | Stondard | Confidence _

Arsenic ma/L [WEB/8  [normal "5 0.044] 00250 1675 0.002 3.050 0.990
Cadmium mg/L [WES78 [normal 5] 0.005] 0.003] 1.675 0.000 0.005 0.990
+ - Insufficient Datg

++ - Significant Exceedance
LCL = Lower Conlidence Limit
Wonparomelric limils ore for the median
Lognormal limits computed using Land’s method (see Worksheet)
For lognormal dist, mean and sd ore in natural log units

Prepored by: GZA GeoEnvirecnmental Inc.



CLF Analysis prepared on: 3/17/2(08

Table 4

Lower 957% Confidence Limit For Comparing The Mean Of The Selected
Onsite Doto To Drinking Woter Standards

Conslilvent | Unils | Locolien | Distribution | N | Meon § SD | Factor | 99% LCL | Stondard | Confidence
[Beryllium mq/L [WEB7MLTA  |nonpar 18 T - 0.023 0.004 0.996 ]+
Beryllium ma/L |WEBPMLIE |nonpar 17 0.036 0.004 0.994 s«
Lead mg/L [WEB7ML1A  [nonpar 18 0.005 0.015 0.996
Lead maq/L [WEB7MLIE  Inonpar 17 0.005 0.015 0.994
Thofium mg,/L |WEBMLIA  |nonpar 18 0.001 0.002 0.996
Thelfium ma/L |WEBIMLIE {nonpar 17 0.001 0.062 (.994

+ - Insufficient Doto

++ - Significant Exceedonce

LCL = Lower Confidence Limit

Nonparamelric limits ore for the median

Lognormat fimits compuled using Land’s method (see Worksheet)
For lognormal dist, mean and sd are in natural log units

Prepared by: GZA GeoEnvironmental Inc. | 2



CLF Analysis prepared on: 4,/8/2008
| Table 4
Lower 95% Confidence Limit For Comparing The Mean Of The Selected
Onsite Data To Drinking Water Standards

Constituenl | Units | Location | Distribution | N | Mean | SD | Foctor | 99% LCL | Stondard | Confidence
Thallum- mq/L [WEB7ML3B_ [nonpor 18 - 0002 0.002 0.996

s - Insufficient Data

#+ - Significant Lxceedance

LCL = Lower Confidence Limit

Nonparametric limits ore for the median

Loghormal limils computed using Land’s method (see Worksheet)
For lognormal dist, meen ond sd ore in notural log units

Prepored by. GZA GeoLnvironmental Inc. | ?



CLF | Analysis prepared on: 4/8/2008
Table 4

Lower 957 Confidence Limit For Comparing The Mean Of The Selected
Onsite Data To Drinking Water Stondards

Constituenl | Units | Location | Distribution | N | Mean | SD | Foclor | 99% LCL | Slondard | Confidence
Thallium ma/L [WEB/ML3D [nonpar 16 ' 0.002 0.002 0.998

¢ — Insufficient Data

++ — Significant Exceedance

LCL = Lower Confidence Limit

Monparometric limils are for the medion

Lognormal limils computed using Land’s method (see Worksheet)
For lognormol dist, mean and sd are in natural log units

Prepared by: GZA GeoEnvironmental Inc. : ' , , 2



CLF

Table 4

Analysis prepared on: 4/8/2008

Lower 957 Confidence Limit For Comparing The Mean Of The Selected
Onsite Data To Drinking Water Standards

Conslituent | Units | location Distribution | N | Mean | SO | Foctor | 99% LCL | Stendard | Confidence
Thallum ma/L |[WEBZML3E  [nonpor 16 0.001 0.002 (.998
+ - Insufficient Doto

+# - Significant Exceedance
LCL = Lower Confidence Limit
Nonparamelnic limits are for the medion

Lognormal limits compuled using Lond’s method (see Worksheet)
For lognormal dist, mean and sd ore in notural log units

Prepared by: GZA GeoEnvironmental Inc.



DOWN-GRADIENT

MW95-MLIA
MW95-ML9C
MW99-28BR
MW99-29BR
MW95-47S
MW95-48
MW95-48S
MW02-B (FORMERLY MW-B)
MW02-B1 (FORMERLY MW-B1)
WE87-MLA4B
MWP5-1A
MWP5-1B
MWP5-2A
MWP5-2B



CLF Analysis prepared on: 4/11/2008
Table 4

Lower 95% Confidence Limit For Comparing The Mean Of The Selected
Onsite Data To Drinking Waler Standards

Constiluent | Units | Location | Distribution | N | Mean | SD | Faclor | 99% LCL | Standard | Confidence

Berylium | mg/L [MW9928BR_ [norma 15]_0.017] 0.005] 0677 0.014 0.004 0.990]++
ThaMlum mq/L [MWI928BR | nonpar 15 _ [ 0001 0.002 0.996
+ = Insufficient Data

++ — Significanl Exceedance

LCL = Lower Confidence Limit

Nonparomelric limits are for the median

Lognormal Fmits computed using Land’s method (see Worksheet)
For lognormal dist, mean ond sd ore in notural fog units

Prepared by: GZA GeoEnvironmental Inc. | ' : ?



CLF

Table 4

Anclysis prepored on: 4/4,/2008

Lower 95% Confidence Limit For Comparing The Mean Of The Selected
Onsite Data To Drinking Water Standards

Constituent Units | Location | Distribution | N | Mean | SD | Faclor | 99% LCL | Standard | Confidence
Benzo{a)pyrene | ug/L {MW9329BR | nonpar 13 ' £.050 0.200 0.398
Beryllum | ma/L [MWS929BR | nonpar 13 0.002 0.004 (.998
Cadmium mq/L [MWI929BR [ nonpar 13 0.003 0.005 0.998
Lead mg/L {MW3929BR [ nonpar 13 0.008]  0.015 0.998
Thallium mq/L [MW99Z9BR [nonpar 13 0.001 0.002 0.998
+ - Insufficient Data

++ ~ Significant Exceedonce
LCL = Lower Confidence Limit

Nonparametric limits are for the median

Lognormal limits computed using Land's method (see Worksheet)

For lognormal dist, mean and sd are in naturat log units

Prepared by: GZA GeoEnvironmental g,



CLF

Table 4

Anolysis prepared on: 3/19/2008

Lower 95% Confidence Limit For Comparing The Mean Of The Selected
Onsite Data To Drinking Water Standards

Constiluent | Units { Localion | Distribution § N { Mean SO | Factor | 99% LCL | Stondard | Confidence
Benzene ug/L |MW3547S  [normal 12| 2942 1.298] = 0.783 1.975 5.000 {.950
Beryllium mg/L {MN35475  [normal 41 0.002( 0.003[ 2.270 0.000 0.004 0.990
Cadmium mg/L [MW35475  |normal 4] 0.0021 00041 2270 0.000 0.005] 0.990
Lead ma/L [MW9547S Tnormal 4| 0.0301 0060] 2270 0.000 3.015 0.990
+  ~ Insufficient Dota

++ — Significant Exceedance
LCL = Lower Confidence Limit
Nonparamelric limits are for the medion
Lognormal fimils compuled using Land’s method (see Worksheel)
For lognormal dist, mean and sd are in natural log units

Prepared by: GZA GeoEnvironmental Inc.




CLF

Table 4

Analysis prepared on: 3/19/2008

Lower 95% Confidence Limit For Comparing The Mean Of The Selected
Onsite Data To Drinking Water Stondards

Congliluenl | Units | tocalion | Distribution | N | Mean | SD | Factor | 99% LCL | Stondard | Confidence
Benzene vg/L [MW9548  [nonpor 18 2.500 5.000 0.996
Beryllium mq/L [MW3548  nonpar 13 0.002 (1.004 0.998
Thulfiun mq/L [MW9548 [nonpar 13 (.007 0.602 0.998

v - Insufficient Dato

++ - Significont Exceedonce
LCL = Lower Confidence Limit
Nonparamelric {imits are for the median
Lognormal limits compuled using Lond's method (see Worksheet)
For lognormal dist, mean and sd are in notural fog units

Prepared by: GZA GeoEnvironmental Inc.




C.F ‘ Analysis prepored on: 4/4/2008
Table 4

Lower 957 Confidence Limt For Comparing The Mean Of The Selected
Onsite Jata To Crinking Weter Standards

Constituent Jnits | Location | Distribution | N | Mean 5D Factor 99% LCl. | Standad | Confidence
Benzene Jg/L [MW9543S  |lcgnor ] 201 2016  0.953 5.537 5.000 0.990 [+
Chlorobenze~e | ug/L |MW35485  |normal 201 52055] 22.216] 0568  39.445] 100.000 0.990
Thalli.m ~1q/L |[MW35435 | nonpar B £.062 0.002 0.969

v~ Insuff'cient Cata

s — Sigmf'cant Exceedo~ce

LCL = Lower Conficence Limit

Nonpcramelr'c fimits are for ihe median

Logncrmal limits cemputec using Land's method (see Worksneet)
For lognormel dist, mean and sd ore in naturct log units

Prepared by: GZA Geofnvironmental Inc. 7 ‘ 2



CLF ' Analysis prepared on: 3/19/2008
Table 4

Lower 957% Confidence Limit For Comparing The Mean Of The Selected
Onsite Data To Drinking Water Standards

Constituent Units | Location { Distribution { N Mean SD Factor | 99% LCL | Stondard | Confidence
Benzene ug/L [MWO2B  [normal 18] 40.778] 17430] 0605 J30.238 5,000 0.9490] »+
Chiorobenzene ug/L {MWO2B  [normal 18] 353.333| 100308 0.605; 292.678] 100.000 0.990 |+
Leod B mg/L IMWO2B  [nonpar i 0.005 0.015 (.969
Methylene chloride | ug/L [MWO2B  [nonpar 16 20007 5000.000 0.998
Thallum mg/L [MWOZB  [nenpar 8 0.002 0.002 0.969
r - Insufficient Dato

++ - Significant Exceedance

LCL = Lower Confidence Limit

Nonpargmelric timils are for the median

Lognormal limils computed using Lond's method (see Worksheet}
For lagnormal dist, mean and sd are in notural log units

Prepared by: GZA GeoEnvironmental Inc. | 2



CLF ' : Analysis prepared on: 3/19/2008
Table 4

Lower 95% Confidence Limit For Comparing The Mean Of The Selected
Onsite Data To-Drinking Water Standards

Constituent Units | Location | Distribution | N Mean SD Factor | 99% LCL | Standard | Confidence
Benzene ug/L [MWO2BT  {normal 18| 34.833| 10.833| 0.605] 78.783 5.000 0.990 [+
Chlorabenzene ug/L [MW3ZBT  Incrmal 18] 294.167| 93.906| 0.605] 237.382] 100.000 0.990 |+
Lead mg/L {MWOZB1  |nonpar 8 ] 0.008 0.015 0.969
Methylene chioride | ug/L IMWO2BT  |nonpar 16] - . 5000] 5000.000 0.998
| Thallium mg/L MWOZBT  [nonpar 1 8 _ 0.002 (.002 0.969
+  — Insufficient Dota

# - Significont Exceedance

LCL = Lower Confidence Limil

Nonparametric limils are for ihe medion

Lognormal limits computed using Land’s method (see Worksheet)
For lognormal dist, mean and sd are in natural log units

Prepared by: GZA GeoEnvironmentol Inc. 2



CLF

Table 4

Analysis prepored on: 4/8/2008

Lower 95% Confidence Limit For Comparing The Mean Of The Selected
Onsite Data To Drinking Water Stondards

Conslituent

{nils

Location

Distribution

N

Meon

S0

Factor

99% LCL

Stondard

Confidence

Thallium

mg/L

WEE/ML4B

nonpar

12

0.002

0.002

0.997

+ - Insufficient Dota

++ — Significant Exceedance
LCL = Lower Confidence Limit
Nonparamelric limits are for the medion

Lognormal limits computed using Land’s melhod {see Worksheet)
For lognormal dist, meon end sd ore in natural log units

Prepared by: GZA GeoEnvironmental Inc.



CLF

Lower 95% Confidence Limit For Comparing The Mean Of The Selected

~ Table 4

Onsite Data To Drinking Water Stondards

Andlysis prepared on: 4/7/2008

Constituent Unils | Location | Distrbution | N | Meon SD Faclor | 99% LCL | Standard | Confidence
1.1,2-lrichloroethone ug/L [MWPS1A  [nonpar 12 B 2.500( 5000.000 0997{ |
1,1 -dichloroethene uq/L |MWPATA  |nonpar 12 2.500 7.000 0.997
1,2-dibromo—J—chloropropane ug/L [MWPSTA  [nonpar 12 25001 G200 3.997 [+
1,2 -dibromoethane ug/L [MWPSTA™ Tnonpar 12 B 2.500] 0:050 0.997 [«
1,2-dichloroethane ug/L [MWPS1A~ |nonpar 12 2.500] 5000.000 0.997
1,2-dichloropropone ug/L [MWPSIA  [nonpar 12 2.500]  5000.000 0.997
[Antimony ma/L [MWPSTA ™ | nonpor 12 _ 0.003 0.006 0.997
Benzena ug/L TMWP5TA  [narmal 121 141831  10.681] 0.783 5.835 5.000 0.990 [+
Cadmium ma/L [MWP51A [nonpar 17 ' 0.003 0.005 0.997
Carbon {etrachlonde ug/L TMWPS1A  [nonpar 12 ' 2.500{ 5000.000 0.997
Chlorobenzene ug/L [MWPS1A  [normal 131 252885 166987 0.742] 128910 100.000 0.990 [+
Heplochlor epoxide ug/L |MWPSTA™ [too few 1 :
Lead ma/L {MWPSTA  |nonpor 17 0.005 0.015 0.997
Melhytene chloride ug/L [MWPS1A  Tnonpar 12 2.500( 5000.000 0.997
Tetrachloroelhene ug/L [MWPSTA  [ronpar 12 2.500 5,000 0897
Thallium mg/L {MWP5TA  [nonpar 12 0.001 0.002 0.997
Trichloroelhene ug/L [MWPSTA  [nonpar 12 2.500 h.000 0.997
Vinyl chloride ug/L [MWPSTA™ [nonpar 17 2.500 2.000 0.997
« - Insufficienl Dota

# - Significant Exceedance
LCL = Lower Confidence Limil

Nonporametric fimils ore for the median
Lognormol limils computed using Land's method (see Worksheet)
For lognormal dist, mean and sd are in natural log units

Prepared by: GZA Geakavironmental Inc.




CLF

Table 4

Analysis prepored on: 4/7/2008

Lower 95% Confidence Limit For Comparing The Mean Of The Selected
Onsite Data To Drinking Water Standards

Prepared by:

++ - Significant Exceedonce
LCL = lower Confidence Limit

Nonparametric limils are for the medion
Lognormal limits compuled using Land's method (see Worksheet)
For lognormal dist, meon ond sd ore in natural log units

GZA Geobnvironmentdat Inc.

, Constituent Units | Locotion | Distribution | N Mean SD Factor | 99% LCL | Stondord { Confidence
1,1.2=lrichloroelhane ug/L [MWP51B  |nonpar 11 2.500] 5000.000 0.995
1,1-dichloroethene ug/L [MWP51B™ |nonpar 1] 2.500 7.000 0.995
1,2-dibromo—3-chloropropane ug/L [MWPS1B  [nonper 11 2.500 0.200 0.995[ ++
1,2-dibromogthone ug/L |MNP5IB nonpar i1 2500 0.050 0.995 [+
1,2—dichloroelhane ug/L [MWPSIB  [nanpar 11 2.500] 5000.000 0.995

| 1,2-dichloropropane ug/L [MWPSTE  [nonpor 11 2.500] 5000.000 0.995
Antimany mg/L IMWP51B™ [nenpar 11 0.003 0.006 0.995
Benzene ug/L IMWPSTB [normal 1] 22.39%] 118081 0833] 12478 5.000 0.990 ¢+
Cadmium ma/L {MWP51B  [nanpar 1 0.003 0.005 (.995
Carban tetrachloride ug/L [MWPSTB  [nonpar 11 2.500[  5000.000 0.995
Chlzrobenzene ug/L |MWP51B [norma 12] 395.833] 141274 0.783] 285.206] 100.000 0.990] ++
Heptachlor epoxide ug/L [MWP51B  [too few i ¥
Lead ma/L [MKP518  [nonpar 11 0.005 0.015 0.995
Methylene chloride ug/L [MWP51B  [nonpar 11 2500] 5000.000 0.955
Tetrachloroethene ug/t [MWPSTB_ [nonpor 11 2.500 5.000 0.995
Thallium mg/L {MNPA1B™ {nonpar 11 0.001 0.002 0.995
Trichloroethene ug/L_IMWP51B [nonpar 11 2.500 5.0G0 0.995

i Vinyl chlgride ug/L |MWPBTE  Tnonpar 1 2.500 2.000 0.995 s
+ - Insufficient Data




CLF

Table 4

* Anolysis prepared on: 4/7/2008

Lower 95% Confidence Limit For Compdrinq The Mean Of The Selected
Onsite Data To Drinking Water Standards

++ — Significant Exceedonce
LCL = Lower Confidence Limt
Nonpargmetric limits are for the medion
Lognormal fimits computed using Lond's method (see Worksheet)
For lognormai dist, mean and sd are in natural log units

* Prepored by: GZA GeoEnvironmentol Inc.

Constiluent | Units | Locotion | Distribution | N | Mean SD | Factor | 99% LCL | Standard | Confidence
Aulimony mg/L [MWP52A  Inormal 41 0.003] 0.000] 2270 0.003 0.008 .990
Benzene ug/L [MWPSZA  Tnormel 41 15000 1.323] 2270 0.000 5.000 (0.990
Thallium mg/L [MWP52A " [normal 41 0.001] 0.000] 2270 0.001 0.002 0.990
"+ — Insulficient Data




CLF

Table 4

Analysis prepared on: 4/7/2008

Lower 957% Confidence Limit For Comparing The Mean Of The Selected
Onsite Data To Drinking Water Standards

Constituenl | Units | Location | Distribution { N | Mean SD | Factor | 99% LCL | Stondord | Confidence
Thallium mq/L [MWP52B  |normal 41 0.001] 0.000% 2.270 0.001 0.002 (.990
+ - Insufficient Data
++ — Significant Exceedance
LCL = Lower Confidence Limit
Nonporamelric limits are for the median

Lognormal limits computed using Land's method (see Worksheet)
For lognormal dist, mean angd sd are in natural log units

P-repured by: GZA GeoEnvironmental Inc.




PLUME CENTERLINE WELLS

MW03-56
MWO03-ML11
MW03-MIL.12A THROUGH MW03-ML12E
MW03-ML13A THROUGH MW03-ML13F (INSUFFICENT DATA)
- MW03-M1L.14A THROUGH MW03-ML14G



CLF ' Anglysis prepared on: 6/2/2008
Table 4

Lower 95% Confidence Limit For Comparing The Mean Of The Selected
Onsite Dato To Drinking Water Stondards

Constituent Units |  Location Distribution | N Mean - SD Foctor | 95% LCL Stondord Confidence
1,1, 1-trichloroethane ug/L [MWO3MWS6  [normal 17 71.882 112196 0423 30.398(  200000.000 0.950
1,1,2-richloroethane ug/L [MWDIMWSE  |nonpar 17 50.000 5000.000 0.975
1 T-dichloroethene ug/L TMWOIMWS6  |nonpar t7 50.000 7000 0475 [+
1,2-dibromoethane ug/L JMWO3MWH6  |nonpar 17 50.000 5.000 0.975 ]+
7.2 Gichlorobenzene ug/L [MWOIMWS5 [lagnor 7] 7356 2084 1294.440] " 600.000 0.950]+
1,2-dichloropropane ug/L [MWOIMWSE  |nonpar 17 50.000 5.000 0.975 ]
1 A-dichlorobenzene | ug/L [MWO3MW56  [normai 17 111,853 97005 0.423 10,785 75.000 0.950
Benzene ug/L |MWOIMW56 | nanpor t7 50.000 5.000 0.575 ]+
Chlorobenzene Uq/l___|_MWDJMW55 normal T 4461960 31767711 0423 3115024 100.000 0.950 ]+
Cis—1,7-dichloroethene ug/L [MWOIMW56  [lognor 17 5.545 2.000 635.626 70.000 0.950 [ ++
Eihyl benzene ug/L IMWO3MWS6 | normol 17]  517897] 284.600] 0.423] 397.398 700.000 0.950
Methylene chlonde ug/L [MWO3MWS6  [nonpar 17 50.000 5.000 0975+
Pentachlorophen) ug/L |MMNOIMWSE | nonpar 17 2.500 1.000 0.975}++ |
{Slyrene ug/L [MWOIMWSE  |ronpar 17 50.000 100.000 0.975
Tetrachloroethene ug/L [MWOIMWSE  [nonpor 17 50.090 5.000 0.979 [+
Trichloroethene ug/L [MWO3MWSE  |normal 17 122.647 183.898| 0.423 44.788 5.000 (0.950] ++
v~ Insuffictent Data

++ — Significant Exceedance

LCL = Lower Confidence Limit

Nonparamelric limits are for the median

Lognormat limits computed using Lond's method (see kasheet)
For lognermal dist, mean ond sd are in notural log units

Prepared by: GZA GeoEnvironmental inc. 9



CLF

Table 4

Lower 95% Confidence Limit For Comparing The Mean Of The Selected

Onsite Data To Drinking Water Standards

Analysis prepared on: 6/2/2008

Constituent Units | Locotion | Distribution | N Mean "~ SD Factor | “95% LCL | Stondord | Confidence
1. 2-dichlorobenzene ug/L |MWOIMLIT normal 86| 18927907] 6967.685] 0.179] 17678.433] 500.000 0.950] &
1,2-dichloroethane ug/L [MWO3MLTT [nonpar 87 400.0001 5000.000 0.957
1, 4-dichlorobenzene ug/L TMWOIMLT1 tiognor B7 5.929 2.1 2132.775 75000 0.950]#+
|_B_enzenf.' ug/L {MWO3MLT1 nonpar 87 400.000 5.000 0.957 [s
Chlorobenzene ug/L [MWO3MLTT nanpar 38 19000.000  100.000 0.965] =
Methylene chloride ug/L [MWOIMLTT  {nonpor 86 400.000 5.000 0.967 [+
Telrachloroethene ug/L [MWO3MLTT | nonpar 87 400,000 5.000 0.957 ]+
Trichlorcethene ug/L [MWO3MLYT  |nonpar 8/ 400.000 5.000 (1957 ]+
Vinyl chloride ug/L [MWO3MLTT  Tnonpar 8/ 400.000 2.000 0.957]+
s — Insufficient Dolo

# - Significant Exceedance
LCL = Lower Confidence Limit
Nonparomelric limits gre for the median
Lognermal fimits computed using Land's method (see Worksheel)
For legnormal dist, mean and sd are in natural leg units

Prepared by: GZA Geobnvironmenlal Inc.




CLF

Table 4

Lower 95% Confidence Limit For Comparing The Mean Of The Selected
Onsite Data To Orinking Woter Standards

Andlysis

prepored on: 6/3/2008

Constiluent Units }  Location Distribution | N | Meon | SD | Factor | 95% LCL | Standord | Confidence
1,4-dichlorobenzene | ug/L [MWOIMLI2A _ |lognor 16| 2492 2.307 41707 75000 0.950
Benzene ug/L [MWO3MLI2A  {nonpar 16 25.000 5.000 0.962] ++
Chlarghenzene ug/L {MWO3MLI2A  [tognor 19y 79621 0.736 27229491 100.000 0.950] +e
Methylene chicride ug/L [MWO3MLI2A  [nonpar i6 25.000 5.000 0.962 |«

+ - Insufficient Deto

+ - Significant Exceedance
LCL = Lower Confidence Limit
Nonparametric limits ore for the median
Lognormal fimits compuled using Lond's method (see Worksheet)
For lognormal dist, mean and sd ore in natural log units

Prepared by: GZA GeoEnvironmental Inc.




CLF ' _ Analysis prepared on: 6/3/2008
Table 4

Lower 95% Confidence Limit For Comparing The Mean Of The Selected
" Onsite Data To Drinking Water Standards

Constituent {Unils Location Distribution | N | Mean ¢ SD | Factor | 95% LCL | Stondard | Confidence
1,2-dichlorobenzene ug/L |MWOINLTZB ™ {lognor 16 7.171] 1.067 14231121 600.000 0.950 ++
1 4-dichlorabenzene ug/L [MWO3ML1ZB _ [lognor 16| 3241 2417 104.481 75.000 0,950 ¢+
Benzene _ ug/L {MWO3ML128  [nonpar 16 50.000 5.000 0.962] v
Chlorobenzene ug/L [MWOIMLI2B  |loqnor 16] 7.684] 2.300 7601.809]  100.000 0.950] s+
Penlochlorophenal ug/L [MWO3ML128  [ronpar 15 2.500 1.000] - 0.982[+
Tetrachioroethene ug/L |MWO3ML12B | nonpar 16 25.000 5.000 0.962 ]+
Vinyt chloride ug/L [MWO3YLI2B  |nonpar 16 25.000 2.000 0.962]++
v - Insufficient Dato

+ - Significant Exceedance

LCL = Lower Confidence Limil

Nenporamelric limits are for the median

Lognormal fimits computed using Land’s method (see Worksheet}
For lognormol dist, mean and sd are in notural log units

Prepared by: GZA GeoEnvirenmental Inc. 7



CLF

Lower 95% Confidence Limit For Comparing The Mean Of The Selected

Table 4

Onsite Dota To Drinking Water Standaords

Analysis prepared on: 6/3/2008

s — Insufficient Dala
++ - Significant Exceedance
LCL = Lower Confidence Limit

Nonparametric imits are for the median
Lognermat limits computed using Land's method {see Worksheet)
For lognormat dist, mean ond sd ore in natural log unils

Prepared by: GZA Geoknvironmental Inc.

Constituent Units tocation Distribution | N | Mean | SD | Factor | 95% {CL | Stondard | Confidence
Benzene ug/L |MWO3IMLTZC | nonpar 16 10.000 5.000 0.967
Chlorobenzene ug/L [MWOIMLIZC  [lognor 16] B.759] 1143 982,773 100.000 0.850] ++
Methylene chioride ug/L [MWO3MLI2ZC  [nonpar 16 10.000 5.000 0.962]++




CLF Analysis prepored on: 6/3/2008
Table 4

Lower 35% Confidence Limit For Comparing The Mean Of The Selected
Onsite Data To Drinking Water Standards

Constiluen! Units | Localion Distribution } N Meon SD | Foctor | 95% LCL | Stondard | Confidence
Chlorobenzene ug/L [MWOSMLIZD  [normal 16] 7274.575] 5657.865] 0.438] 4795.163] "100.000 0.950] ¢
Cis—1,2-dichloroethene ug/L [MWO3MLIZD  [nonpor 16 ‘ 200.000 70.0001  0.962]s
Methylene chionide ug/L [MWOIMLIZD  [nonpar 16 125.000 5.000 0,962+
Tetrachloroethene ug/L [MWCIMEIZD | nonpar 16 125.000 5.000 0.962 | ++
Trichloroethene ug/L MWOIMLI2D  |nonpor 16 125.000 5.000 0.962 ]+
Viny! chloride ug/t [MNOMLTZD  [nonpor 16 200.000 2.000 0.962 | ++

v - Insufficient Data

r - Significant Exceedonce

LCL = Lower Confidence Limit

Nonporametric limits are for the medion

Lognormol limits compuled using Land's methad (see Worksheet)
For lognormal dist, mean and sd are in natural log units

Prepared by. GZA GeoEnvironmental Inc. 9



CLF

Lower 95% Confidence Limit For Comparing The Mean Of The Selected

Table 4

Onsite Dota To Drinking Water Standards

Analysis prepared on: 6/3/2008

Constituent Units Location Distribulion | N | Meon | SD | Factor | 95% LCL | Standord | Confidence
Benzene ug/L [MWO3MLIZE  [nenpar 15 12.500 5.000 {3,987 [ ++
Chlorobenzene ug/L [MWOSMLI2E  llognor 15| 6.488| 0.792 6335721 100.000 0.950 ] ++
Methylene chloride ug/L |MWOSMLTZE |nonpar 15 12.500 5.000 0.982 [+

s - insufficient Dato

++ - Significant Exceedonce
LCL = Lower Confidence Limil

Nonparametric limits ore for the medign
Lognormal limits computed using Land’s method (see Worksheel)
For lognormal dist, meon and sd are in natural log units

Prepared by: GZA GeoEnvironmental Inc.




CLF

Table. 4

Lower 95% Confidence Limit For Comparing The Mean Gf The Selected
Onsite Data To Dninking Water Standords

Analysis prepored on: 6/4/2008

Constituent Units Location Distribution { N { Mean SO Factor | 95% ECL | Stondord | Confidence
Benzo(o)pyrene ug/L [MNOSMLT3D  [normal 6 0.0/0] 0.138] 0.822 0.000 0.200 0.950
Chlorgbenzene ug/L [MWOIMLTID [normol 5 145.000] 65383 0853 82.672] 100.000 0.930

+ - Insufficient Dota
+# - Significont Exceedance
LCL = Lower Confidence Limit

Nonparametric fimils are for the medion

Lognormal lirmits compuled using Land's method (see Worksheet)

For lognormal dist, mean ond sd are in natural log unils

Prepared by: GZA GeoEnvironmental Inc.




CLF Analysis prepared on: 6/5/2008
Table 4

Lower 95% Confidence Limit For Comparing The Mean Of The Selected
Onsite Dala To Drinking Water Standards

Constituent Units Location {(istribution | N{ Meon S0 Foctor | 95% LCL | Stondord | Confidence
Benzene ug/L [MWD3MLT4B  [normal 3 B.780 5.974] 0.953 0.226 5.000 0.950
Chlorcbenzene ug/L [MWO3ML14B [normal 5[ 528000 356.889| 0.953] 187.791 100.000 0.950 [+
{Cis—1,2—dichloroethene ug/L |MWDIMLT4B = [normal 51 436.800] /08520] 0.953 0.000 #0.000 0.950
Trichloroethene ug/L [MWD3MLT4B  inormal 5| 400.800] 621407 0.985) 0.000 5.000 0.950
Vinyl chloride ug/L [MWOMLI4B  [normal 5[ 55.580] 47.14p] 0.853] 10.637 2.000 0.950 ¥+

+ - Insufficient Dalo

++ - Significont Exceedonce

LCL = Lower Confidence Limit

Nonparamelric limils are for the median

Lognormol limits computed using Land’s method (see Worksheet)
For tognormol dist, mean ond sd ore in notura! log units

Prepared by: GZA GeoEnvironmental Inc. | 2



CLF Analysis prepared on: 6/5/2008
lable 4

Lower 95% Confidence Limit For Comparing The Mean Of The Selected
Onsite Data To Drinking Water Standards

Conslituent Units Location Distribubion | N Mean S0 Foctor | 95% LCL | Slandord | Confidence
Benzene ug/L_[MWO3MLT4C  [normal 14 6.239 J017] 0473 2.793 5.000 0.950
Chlorobenzene ug/L [MWO3MLT4C  [normal 141 407543 358.006] 0.473] 238.1421 100.000 0.950 |+
Cis-1,2-dichloroethene ug/L [MWO3MLIAC  Tlognor 14 5.006 2.530 566.533 70.000 0.950 |
Methylene chlaride /L [MWO3MLT4C  Fnonpar 14 2.500|— 5.000 0.971
Trichlorgethene ug/L {MWO3IMLIAC Tlagnor 14 3.709 2.494 172.68) 5.000 0.950 |+
Vinyl chloride ug/L [MWOIMLTAC  flognor 14 3.900 2.507 159.695 2.000 0.950]++
+ - Insufficient Dalo

v+~ Significont Exceedonce

LCL = Lower Confidence Limil

Nonparometric limils ore for the medion

Lognormal limits computed using Land's method {see Warksheet)
For lognormal dist, mean ond sd are in nalural log unils

Prepored by: GZA GeoEnvironmental Inc. 9



CLF ' Anclysis prepared on: 6/5/2008
Table 4

Lower 95% Confidence Limit -For Comparing The Mean Of The Selected
Onsite Data To Drinking Woter Standards

Constituent Units Locatien Disirtbution ] N Mean 5D Factor | 95% LCL | Stondard | Confidence
1,1-dichloroethene ug/L |MWOIMLT4D |nonpar . | 14 7 25.000 7000] 0.971 ]+
Henzene ug/L [MWO3IMLT4D  [nonpar 14 1 25000 2.000 0.971|n
Chiorobenzene , ug;L MWO3ML14D  [normal V4] 178.596] 1204121 0.473]  121618]  100.000 0.950++
Cis—1,2-dichloroethens ug/L [MWO3ML14D  |normal 140 1913029 1423479 0473] 1240.369 70.000 0.950 ¢+
Methylene chloride ug/L IMWOIMLT4D  |nonpor 14 10.000 5,000 0.971] s+
Trichlorogthene ug/L TMWOIML14D  [lognor 14 5.601 2,192 | 764.863 5.000 0.950 ]+
Vinyl chloride ug/L [MWOIMLT4D  lognor 14 2845 2.703) 98.156 2.000 (0.950 ]+

v~ Insufficient Dato

+ - Significont Exceedonce

LCL = Lower Confidence Limit

Nonparametric limils are for the median

Lognormal limits computed using Land’s method (see Worksheet)
For lognormal dist, mean and sd ore in natural log units

Prepored by: GZA GeoEnvironmental Inc. 9




CLF

Table 4

Lower 95% Confidence Limit For Comparing The Mean Of The Selected

Onsite Data To Drinking Water Standards

Analysis prepared on: 6/5/2008

Constituent Unils tocation Distribution | N | Meon SD | Factor | 95% LCL | Standord | Confidence
Cis~1,2-dichlorpethene ug/L [MWOIMLT4E  [lognor 131 2.206] 1.426 11.756 70.000 0.950
Trichloroethene ug/L |MWOSMLT4E  |logror 13] 0.921] 0.878 2423 5.000 0.950
Vinyl chloride ug/L {MWOIML14E  |lognor 131 19750 1.458 9.560 2.000 0.950+

+ - Insufficient Data

++ - Significont Exceedance

LCL = Lower Confidence Limit
Nonporometric limits are for the median
Lognormal limits computed using Land's method (see Worksheet)
For lognormal dist, meon ond sd are in natural log units

Prepared by GZA GeoEnvironmental Inc.




CLF - Analysis prepared on: 6/5/2008
lable 4

Lower 95% Confidence Limit For Comparing The Mean Of The Selected
Onsite Data To Drinking Water Standards

Constituent Units Location Distribution | N | Mean SD Factor | 95% ICL | Stendoerd | Confidence
Benzene | ug/L [MWOSMLTAF “|nonpar | TOf 0.450 5,000 0.990
Chlorobenzene ug/L [MWOIML14F_ [nonpar 10 1.600{  100.000 0.990
Cis-1,2-dichlorogthene | ug/L [MWOIML14F  [nonpor 10 2.500]  70.000 0.990
Trichloroethene ug/L MWOIMLI4F | nonpar 10 1,300 3.000 0.990
Vinyl chloride ug/L TMWOIMLT4F  [normal 101 29760 29918] 0580 12421 2.000 0.950] #+
s - Insufficent Data

++ = Significant Exceedance

LCL = Lower Confidence Limit

Nonporomelric limits gre for the median

Lognarmal limits computed using Lond's method {see Worksheet)
For lognormat dist, mean and sd ore in natural log units

Prepored by: GZA Geofnvironmentel Inc. 7 bi



CLF Anolysis prepared on: 6/5/2008

Table 4

Lower 95% Conlidence Limit For Comparing The Mean Of The Selected
Onsite Data To Drinking Water Standards

Constituent

Units Location Distribution | N{ Mean SD Factor | 95% LCL | Stondard | Confidence
Cis—1,2-dichloreethene ug/L [MWOSMLT4G  [normal 6} 489171 44.936] 08727 11.962 70.000 0.350
Trichloroethene ug/L |MWOSMLI 4G |normal bl 5453 3.848| 0822 2.269 5.000 (.950
Vinyt chloride ug/L [MWOIML14G  {normal 6 22733 30131 0.822 (.000 2.000 0.950
t - Insufficient Dolo

+#+ - Significant Exceedance

LCL = Lower Confidence Limit
Nonporometiic limits are for the medion

Lognormal limits computed using Lond’s melhod (see Worksheet)

For tognormal dist, mean and sd are in notural log units

Prepored by: GZA GeoEnvironmental inc.
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ATTACHMENT 4

TREND EVALUATION TIME SERIES PLOTS DEVELOPED IN CARSTAT

UP-GRADIENT WELLS

MW02-30 (FORMERLY MW90-30)
MW90-31A

MW95.51

MW95-52

MWM

WES85-16

WES85-18

MW(3-55

SIDE-GRADIENT/CROSS-GRADIENT

MW90-32

MW90-33

MW90-34B

MW95.50

MW-0

WE02-4 (FORMERLY WES87-4)
WE02-8(FORMERLY WES87-8)
WES5-6B

WES7-ML1A AND WES7-MLI1E
WES7-ML3B

WES7-ML3D

WES7-ML3E

DOWN-GRADIENT

MW95-ML9A

MWIS-ML9C

MW99-28BR

MW99-29BR

MW95-478

MW95-48

MW95-48S

MW02-B (FORMERLY MW-B)
MW02-B1 (FORMERLY MW-B1)
WES$7-ML4B

MWP5-1A

MWP5-1B

MWP5-2A

MWP5-2B

PLUME CENTERLINE WELLS

MW03-56

. MWO03-MLI11

MWO03-ML12A THROUGH MW03-ML12E

MW03-ML13A THROUGH MW03-MLI13F
(INSUFFICENT DATA)

MW03-ML14A THROUGH MW03-ML14G




UP-GRADIENT WELLS

MW02-30 (FORMERLY MW90-30)
MW90-31A
MW95-51
MW95-52
MWM
WESS-16
WES83-18
MW03-55



CLF

Time Series

Analysis prepared on: 3/20/2008

Prepared by: GZA GeoEnvironmental Inc.
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CLF

Time Series

Analysis prepared on: 3/20/2008
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CLF

Time Series

Analysis prepared on: 3/20/2008

Prepared by: GZA GeoEnvironr}ié'ntal Inc.
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CLF
L] L]
Time Series
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CLF Analysis prepared on: 3/21/2008
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CLF

Time Series

Analysis prepared on: 3/21/2008
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CLF

Time Series

Analysis prepared on: 3/21/2008

Prepared by: GZA GeoEnvironmental Inc.
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