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Figure 1: Revised version included in Addendum #4
Figure 2: Revised version included in Addendum #2

Figure 3: This cross section is not applicable to 2021 work and may be revised
based on future discussions with Regulators.

Figure 4: This cross section is not applicable to 2021 work and may be revised
based on future discussions with Regulators.

Figure 5: Revised version for Remediation Area 16 only included in Addendum
#2.

Figure 6: This cross section is not applicable to 2021 work and may be revised
based on future discussions with Regulators.

Figure 7: This cross section is not applicable to 2021 work and may be revised
based on future discussions with Regulators.

Figure 8: Revised version for area north of Field 4 only included in Addendum
#3.
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Phase Il RAP Cost-Benefit Analysis of Suggested
Changes

On behalf of the Town of Greenwich, AECOM has prepared a focused evaluation of alternatives to address
potential changes suggested by the Connecticut Department of Energy and Environmental Protection (DEEP)
and United States Environmental Protection Agency (EPA) subsequent to an April 7, 2021 meeting, wherein
AECOM and Agencies discussed the Phase Il Remedial Action Plan (RAP) for Greenwich High School. The
potential changes to the remedial design detailed in the Phase || RAP suggested by the Agencies related to
whether the design could be modified to use a 2-foot clean material layer, rather than a 1.5-foot clean material
layer along with the impermeable, welded linear low-density polyethylene (LLDPE) liner, high-density
polyethylene (HDPE) geocomposite drains, and dense-graded aggregate (DGA) which comprise the proposed
Engineered Control (EC) beneath the artificial turf fields. The Agencies specific suggestions and a cost-benefit
evaluation of each are presented below.

Potential Changes to Design

Suggested Change 1: Remove an additional 6 inches of soil containing PCBs greater than 1 ppm within
the top 2 feet to achieve a minimum of 2-feet of clean material overlying the remaining polluted soil.

There are two ways to effect this change, which maintains the proposed final surface grades. Either additional
soil can be removed from below the liner without changing the liner’s surface elevation (Suggested Change 1a),
or an additional 6 inches of soil can be removed to allow for the liner to be relocated 6 inches deeper (Suggested
Change 1b). The costs and benefits of these two options are detailed below.

Suggested Change 1a: Removal of additional soil from below the liner would entail additional excavation from
areas below Field 3, Field 4, and the spectator area where excavation to 1.5 feet below proposed final grade
surface is specified in the RAP. While this would not change the design of the EC or the fields, it would share
many of the same impacts to cost and schedule as the Change 1b option.

Impacts to Cost and Schedule:

e Additional days to excavate impacted material.

e  Additional disposal of PCB remediation waste.

o Loss of capacity beneath the impermeable liner to reuse and cap-in-place polluted soil.
e Additional import of clean fill/'stone material below the liner.

e Additional days for backfilling.
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e Additional days working with contaminated soil below Field 3 will extend Phase 2 beyond one summer
season, which will result in loss of a field for over a calendar year and require the management of an open
excavation throughout the school year.

Suggested Change 1b: Removal of additional soil from above the liner and lowering the liner to a depth of 2
feet below final surface grade would entail redesign of the impermeable liner system, stormwater features,
groundwater collection system, and additional excavation from areas below Field 3, Field 4, and the spectator
area where excavation to 1.5 feet is specified in the RAP.

Impacts to Cost and Schedule:

e Redesign of impermeable barrier Engineered Control and associated stormwater collection system and
groundwater collection system.

o  Project will be delayed one year, due to need for redesign.

e  Additional days to excavate impacted material.

e  Additional disposal of PCB remediation waste.

e Loss of capacity beneath the impermeable liner to cap-in-place polluted soil.
e Additional import of clean fill/stone material above the liner.

e Additional days for backfilling.

e Additional days working with contaminated soil below Field 3 will extend Phase 2 beyond one summer
season, which will result in loss of a field for over a calendar year and require the management of an open
excavation throughout the school year.

The lower liner elevation will result in collection of more groundwater in the HDPE geocomposite placed below
the liner to alleviate static pressure and potentially risk the integrity of the liner due to pressure caused by
groundwater. Based on continuous groundwater gauging data collected in the last three years, groundwater
elevation at MW-Y9 (located at the southwest corner of Field 3) exceeded the lowered liner elevation for multiple
days at a time. While installation of the impermeable liner is expected to reduce infiltration, thereby decreasing
the episodic response to rainfall, the lower elevation of the impermeable barrier will likely necessitate more
frequent pump outs of the groundwater collection cisterns and offsite disposal of impacted groundwater. Further
evaluation would be required to determine the technical feasibility of lowering the liner.

Suggested Change 2: Add an additional 6 inches of clean soil above the impermeable liner and below
the artificial turf fields, raising the proposed final grade of the fields 6 inches, to achieve a minimum of 2-
feet of clean material overlying the liner and remaining polluted soil.

Impacts to Cost and Schedule

e Redesign of impermeable barrier Engineered Control, redesign Field 3 and Field 4 perimeter grading tie-ins,
redesign of ADA compliant access ramp, adjacent spectator area, and block retaining wall.

e Redesign of stormwater conveyance and detention system and updating of the Stormwater Management
Site Plan due to changes in the post-construction grades at the site.

e Reevaluation of hydraulic modelling completed for the project for the West Brothers Brook Watershed.

e Update and resubmit Inland Wetlands and Watercourses permitting due to changes in the post-construction
grades at the site in the wetland buffer area.

o  Project will be delayed one year, due to need for redesign.
e Additional import of clean fill/stone material above the liner.

e Additional days for backfilling.
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Additional Alternatives to Increase Clean Soil

The Agencies requested an assessment of potential alternatives for increasing the thickness of the EC from 1.5
to 2 feet. Additional potential alternatives to place a 2-foot clean material layer above remaining polluted soil
would involve a combination of Suggested Changes 1 and 2. Any change to the design elevation of the
impermeable liner or change in grade would necessitate a redesign of the liner system and stormwater
management system and an associated one-year delay to the project. Suggested Change la is the only
alternative to designing a 2-foot-thick cap that would not involve such a delay.

Evaluation of Benefits of the Suggested Changes

The impermeable liner EC proposed in the RAP is located beneath the artificial turf field components which
include 1-inch turf fibers, an infill layer, a 1-inch thick shock pad, and 6 inches of dynamic stone base. The top of
the EC is demarcated by a high visibility geotextile followed by 12 inches of DGA or vegetative fill, an HDPE
geocomposite, an LLDPE membrane liner, and a second HDPE geocomposite. The total thickness of this
proposed cap, excluding the turf fiber and shock pad, is 18 inches.

e Increasing the thickness of soil incorporated into the EC by six inches will not reduce incremental risk or
affect potential for exposure due to the EC.

e All soil beneath the fields will be rendered inaccessible and environmentally isolated by the EC and an
Environmental Land Use Restriction. This will not change as a result of a thicker clean soil component of
the EC.

While a 2-foot thick barrier can be more protective than a thinner barrier in some instances, the nature of the
proposed cap for Fields 3 and 4 at the site is such that the additional thickness does not provide any additional
protectiveness. The proposed cap includes 6 separate manufactured layers (i.e., turf, padding, flat drain, marker
fabric, geocomposite drain (above liner), geomembrane liner, and geocomposite drain (below liner)), in addition
to clean fill that act both as barrier and deterrent to disturbance of the underlying impacted material. With these
manufactured components emplaced, which are unlikely to be disturbed, and an ELUR recorded to prevent
disturbance of the bottom four artificial layers and the majority of the clean fill, the EC will be fully protective
without an additional 6 inches of clean fill incorporated into it.

Table 1 presented below summarizes the costs for each of the Suggested Changes. A detailed cost estimate is

provided as Table 2.

Suggested Change la | Suggested Change 1b | Suggested Change 2
Additional Cost Item Remove Additional 6 Remove Additional 6 | Raise Grade by Placing
Inches Below Liner Inches Above Liner 6 Additional Inches of
Clean Fill
Soil Excavation $54,000 $54,000 $0
Fill Placement & $127,000 $155,000 $251,000
Impermeable Liner Install
Post-Remediation $0 $1,000,000 $0
Groundwater Treatment
Air Monitoring $11,000 $11,000 $6,000
Waste Transportation $935,000 $935,000 $0
and Disposal

AECOM
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Additional Cost Item

Suggested Change la

Remove Additional 6
Inches Below Liner

Suggested Change 1b

Remove Additional 6
Inches Above Liner

Suggested Change 2

Raise Grade by Placing
6 Additional Inches of

Clean Fill
Remedial Design, $69,000 $169,000 $302,000
Construction
Management, Reporting
Subtotal $1,196,000 $2,325,000 $560,000
Total (including 20% $1,435,000 $2,800,000 $670,000

contingency)

Time constraints associated with the earthwork of contaminated materials during the summer break limit the
amount of excavating and backfilling that can be performed in one mobilization. Therefore, additional digging
and backfilling, particularly in Phase 2, may require work be completed in another mobilization, leaving a field
unfinished for a year and requiring fencing and other interim measures to manage the open excavation during
the school year until field construction can be performed. Please let us know if you have any questions or
comments on the information provided.

Kind regards,

214

Patrick Haskell, LEP, CHMM
Technical Lead

o B

Michael Doherty, Vice President

cc: Amy Siebert, Greenwich Department of Public Works
Jeff Wilcox, CT DEEP

Gary Trombly, CT DEEP

Amber Trahan, CT DEEP

Jane Warren, McCarter & English

Attachments:

Table 2 — Detailed Cost Estimate

AECOM
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Table 2
Cost-Benefit Analysis
Agency Suggested Changes
Phase Il RAP
April 2021

Additional Quantities for Change 1la: Additional Quantities for Change 1b: Additional Quantities for Change 2:
Number of Excavation Days 8 days 8 days 0 days
Number of Backfill Days 5 days 5 days 7 days
Soil Dry Volume 2200 CY 2200 CY 0 CY
Volume of Soil Excavated 2200 CY 2200 CY 0 CYy
Tons of Soil Excavated 3740 tons 3740 tons 0 tons
. . . Change 1b Change 1b Change la Change la Change 2 Change 2
DRSSPI IS WIS Addiliona?Quantily Additior?al Cost AddilionaIgQuantily Additior?al Cost AddilionaIgQuantily Additionga| Cost
Site Clearing and Grubbing $0 $0 $0
Excavation Shoring $0 $0 $0
Stockpile, Laydown Area, Decon Construction $0 $0 $0
Construction Dewatering $0 $0 $0
Soil/Sediment Excavation $54,020 $54,020 $0
Backhoe Day $950 8 $7,600 8 $7,600 0 $0
Excavator (2 excavators) Day $8 8 $11,040 8 $11,040 0 $0
Loader Day $8 8 $9,680 8 $9,680 0 $0
Skid Steer Day $4 8 $1,900 8 $1,900 0 $0
Laborer (3 laborers) Day $1,665 8 $13,320 8 $13,320 0 $0
Operator (2 operators) Day $1,310 8 $10,480 8 $10,480 0 $0
Drying of Saturated Soils Ton $22 0 $0 0 $0 0 $0
Sampling $0 $0 $0
Fill Placement / Impermeable Barrier Install $126,740 $155,137 $251,111
Compactor Day $4 5 $1,950 5 $1,950 7 $2,889
Excavator Day $4 5 $3,450 5 $3,450 7 $5,111
Loader Day $4 5 $3,025 5 $3,025 7 $4,481
Bulldozer Day $4 5 $3,200 5 $3,200 7 $4,741
Operator Day $1,310 5 $6,550 5 $6,550 7 $9,704
Laborer Day $1,665 5 $8,325 5 $8,325 7 $12,333
Backfill Analytical Test Samples Each $600 5 $3,000 5 $3,000 7 $4,444
Geocomposite Install (includes material) SY $0 0 $0 0 $0 0 $0
LLDPE Membrane Install (includes material) SY $0 0 $0 0 $0 0 $0
Demarcation Layer SY $1.3 0 $0 0 $0 0 $0
Membrane Boot Each $500.0 0 $0 0 $0 0 $0
Piping System (Gas) LS $50,000.0 0 $0 0 $0 0 $0
Common Fill (includes install) Ton $26 3740 $97,240 -3145 -$81,770 0 $0
Vegetative Fill (includes install) CcY $37 0 $0 0 $0 0 $0
DGA (includes install) CY $56 0 $0 3704 $207,407 3704 $207,407
Post Remediation Groundwater Treatment $0 $1,000,000 $0
Groundwater Collection System O&M (10 years) Year | $100,000 0 $0 10 $1,000,000 0 $0
Air Monitoring $11,000 $11,000 $6,221
Mob/Demob Each $1,100 0 $0 0 $0 0 $0
Equipment Month $2,800 0.5 $1,400 0.5 $1,400 0.3 $840
Air Technician Day $475 13 $8,320 13 $8,320 7 $4,741
Analytical Samples LS $500 0 $0 0 $0 0 $0
Office Support Week $475 2 $1,280 2 $1,280 1 $640
Site Restoration $0 $0 $0
Waste Transportation and Disposal $935,000 $935,000 $0
PCB Disposal > 50 Ton I $250 3740 $935,000 3740 $935,000 0 $0
Turf Field Installation $0 $0 $0
EC Maintenance and Monitoring $0 $0 $0
Program Management $69,000 $169,000 $302,222
Remedial Design, Construction Management, Reporting LS Varies $69,000 $169,000 $302,222
Subtotal $1,195,760 $2,324,157 $559,554]
Contingency (20%) $239,152 $464,831 $111,911
Total Additional Cost Total Additional Cost Total Additional Cost
fote for Change 1b LR for Change la SRR for Change 2 AL
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April 26, 2021

Ms. Kimberly Tisa

PCB Coordinator — Region 1

United States Environmental Protection Agency
1 Congress Street, Suite 1100

Boston, MA 02114-2023

Contingency Groundwater Remedy Design
Greenwich High School

10 Hillside Rd

Greenwich, Connecticut

Dear Ms. Tisa,

On behalf of the Town of Greenwich (Town), AECOM is providing this summary of the groundwater
contingency remedy design for your use in reviewing the January 15, 2021 Phase || Remedial Action Plan
(RAP) for the Greenwich High School site. Based on verbal comments received from the United States
Environmental Protection Agency (EPA) and Connecticut Department of Energy and Environmental
Protection (DEEP), AECOM developed a design for a contingency groundwater containment system,
elements of which will be installed in conjunction with soil excavation and Engineered Control construction
activities. The conceptual basis for that design, a groundwater model used to develop the details of the
design, and the elements of the design to be constructed as part of activities performed under the Phase I
RAP are described herein.

Background

Soon after the Phase Il RAP was submitted, DEEP indicated that although constituents associated with
the soil to be capped under the proposed Engineered Control (EC) were not present in groundwater at
concentrations exceeding Surface Water Protection Criteria (SWPC) near downgradient receptors, the
installation of the underground components of a groundwater containment system in conjunction with soil
remediation and EC construction would make it easier to approve the EC. Such a system would provide a
means to address potential slow migration of dissolved constituents, should that be observed subsequent
to the construction of the EC. In response to that request, AECOM developed a design for such a system
based on hydrogeologic and groundwater chemistry data for the site. This system focuses on containing
groundwater in the shallow aquifer, where constituent concentrations are highest and theoretically have
the potential to migrate to surface water. During recent meetings between AECOM and the Agencies,
where the design for the contingency groundwater containment system was discussed, CT DEEP
expressed concern that deep groundwater could migrate off-site through bedrock independent of the
shallow aquifer. This report therefore includes a broader discussion of groundwater flow behavior at the
site, as well as presenting the conceptual design for the contingency groundwater remedy.

Site Hydrogeology

The site is located at 10 Hillside Road in Greenwich, Connecticut (see Figure 1). West Brothers Brook
runs through the site, entering at the northwest corner of Field #4 (see Figure 2), being routed through a
concrete channel around Fields #4, #3 and #2, before returning to its natural channel, flowing into Cider
Mill Pond, south of the school buildings. Cider Mill Pond is formed by the impoundment of West Brothers
Brook behind a man-made boulder dam, over which surface water falls approximately 15 feet and flows
through three reinforced concrete pipes that convey surface water off-site beneath East Putnam Avenue,

aecom.com
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where West Brothers Brook discharges to Greenwich Creek. West Brothers Brook and Greenwich Creek
form a sub-regional drainage basin that drains directly to Long Island Sound, and which is located
immediately west of the Mianus River regional drainage basin and east of the Horseneck Brook sub-
regional drainage basin. The extent of the Greenwich Creek drainage basin and the site location are
depicted in Figure 3.

The site is located in the lower part of the Greenwich Creek drainage basin, where it narrows just
upstream of the confluence of West Brothers Brook and Greenwich Creek. In this area, the drainage basin
is bounded by bedrock highlands along Brookridge Drive, located one block east of the site, and Maple
Avenue, located three blocks west of the site. Drainage patterns in this narrow part of the drainage basin
are directly toward Greenwich Creek from the uplands to the east and west, as the land slopes steeply
down to West Brothers Brook and Greenwich Creek.

The nature of the site hydrogeology is such that groundwater flows similar patterns. Site-wide
groundwater elevations have consistently remained higher than surface water elevations since water level
measurements began at the site in 2011, indicating the groundwater elevation gradient is oriented towards
West Brothers Brook, rather than along the valley of the drainage basin. This is illustrated by site
groundwater contour maps, a typical example of which is provided as Figure 4. In bedrock, the potential
for down-valley flow is even less, as outcrops on valley sides allow for discharge to more permeable
overburden formation material or to surface water, the transmissivity of which is many orders of magnitude
more permeable than bedrock.

At the site, groundwater has been observed in shallow overburden materials that includetill, fill, and
wetland (peat or highly organic) deposits. The thickness of the fill material encountered varies greatly
across the Site influencing the groundwater levels observed in monitoring wells across the Site. The
thickest fill material and wetland deposits are observed to be below Fields 3 and 4, in an area of lower
bedrock elevation, referred to as the bedrock bowl, in which the wetlands that were formerly present at the
site developed. These wetlands received water and groundwater discharge from the surrounding uplands
and were drained by West Brothers Brook. Groundwater in the bedrock bowl, like the former wetland, is
still drained by West Brothers Brook.

Before the construction of Fields 3 and 4, historic wetland drainage channels flowed southeast and east
across Fields 3 and 4 (see Figure 7 in Appendix A). These drainage channels originated at the base of
the bedrock hillside, northwest of Field 4, indicating that groundwater is discharging from the western
bedrock uplands to surface water at the site. Current shallow groundwater elevation contours indicate
groundwater flow parallels the historic wetland channels. While steep gradients exist between the shallow
aquifer and the culverted portions of West Brothers Brooks, indicating resistance to groundwater flow, the
gradient on the eastern portion of the fields generally follows the southeasterly orientation of the historic
location of West Brothers Brook that bisects the fields. The former channels represent areas where peat
deposits are thinner and, thus, were filled with more permeabile fill, that likely acts as a drain promoting
flow to the southeast toward the existing natural channel of West Brothers Brook to the southeast.

Appendix A presents a series of figures from the Hydrogeologic Investigation Report thatillustrate a
geological cross-section along the direction of groundwater flow from the fields to the south, toward the
brook. The extent of the silty peat unitis depictedin cross-section. The absence of the silty peat unit
below the western portion of Field 2 means that the deep aquifer is hydraulically connected to West
Brothers Brook. Because the silt unit does not extend across the site to the brook, deep overburden
materials discharge to the brook, rather than flowing through bedrock.

While groundwater at some sites can migrate along permeable layers in highly fractured rock formations
with dominant fracture orientations, such as weathered sandstone, in a massive rock formation such as
the Harrison Gneiss, which underlies the site (Rogers, 1985), groundwater flow through bedrock generally
occurs through secondary porosity (i.e., fractures), in smaller quantities. Where groundwater can
discharge to surface bodies that provide virtually no resistance to flow; groundwater flow through bedrock
occurs only over short distances.

aecom.com
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Generally, in layered hydrogeologic systems with overburden and bedrock present, the majority of
groundwater flow occurs in the overburden due to significantly higher hydraulic conductivity [Freeze and
Cherry, 1979]. The overburden materials present at the site which overly the Harrison Gneiss consist
primarily of silty sands and have an estimated hydraulic conductivity of approximately 15 feet per day,
based on site specific-slug testing. The Harrison gneiss encountered at the site has been noted as
weathered in the top one or two feet, but competency increases with depth. Literature values estimate the
range of fractured crystalline rocks to be between 0.0003 and 30 feet per day [AGI, 2016]. The upper end
of the range includes highly fractured bedrock, which has not been identified in the numerous outcrops at
the Site. The more likely high-end range of the bedrock hydraulic conductivity based on observation of the
lithology at the site is several orders of magnitude lower, approximately 0.3 feet per day. Even at this
conservative estimate of hydraulic conductivity, itis still 50 times lower than that of the overburden
materials.

Considering the hydraulic sink formed by West Brothers Brook, with heads below that of the surrounding
overburden create a preferred flow path to the brook, rather than downward or laterally into the bedrock
aquifer. Due to the high elevations of bedrock outcrops surrounding the site, which would be recharged by
precipitation, heads in the bedrock are also likely higher than those in West Brothers Brook. The most
logical conceptualization of the groundwater interactions between the overburden and bedrock is that
groundwater recharged in the upland areas of bedrock outcrop discharge to the alluvium, and then
eventually to West Brothers Brook. Discharge from the bedrock to overburden below Fields 3 and 4 likely
represents a small fraction of the overall groundwater flow through the overburden, which is primarily
controlled by recharge from precipitation and discharge to surface water. The deep overburden therefore
discharges to the brook, and thus, the appropriate monitoring point for potential plume migration from the
deep aquifer is the overburden adjacent to the brook.

Groundwater Chemistry

Site investigation activities have characterized the extent of PCBs and other constituents in groundwater.
The extent of impacts and comparison of concentrations to applicable criteria were detailed in the Phase Il
RAP. In the deep overburden, PCB concentrations exceed the Surface Water Protection Criterion (SWPC)
only at well MW-AJ13D, which is located near the center of Fields 3 and 4, approximately 625 feet
upgradient of the brook. Concentrations of PCBs in the deep overburden nearer the brook, at well

MW-V 16 are two orders of magnitude below the SWPC (AECOM, 2020). Concentrations are also below
the SWPC at wells MW-Y9D, MW-AA12D, and MW-Y 15D, which are located approximately 160 to 450
feet upgradient of the brook. Based on the limited distribution of deep overburden contamination, and the
reduction in flux into the deep aquifer from contaminated material in the shallow aquifer, due to expected
reductions in downward hydraulic gradients, due to the installation of an impermeable cap below the
fields, migration of groundwater into and through the deep overburden is expected to be further reduced.
Therefore, groundwater containment in the deep aquifer is not necessary.

Contingency Groundwater Remedy Conceptual Design

Based on the above factors, the design of the contingency groundwater remedy for the Fields 3 and 4
area focuses on the shallow aquifer. The hydraulic design was developed through use of groundwater
analytical element flow model simulating the shallow aquifer above the silty peat unit present at the site.
This model was calibrated to current groundwater contours and then used to simulate placement of an
impermeable cap and pumping of a series of shallow groundwater wells located beyond the limits of the
impermeable EC to be installed above contaminated soil beneath Fields 3 and 4. Details of that model
and the hydraulic design of the contingency containment system are provided in the groundwater model
report provided as Appendix B. Based on the groundwater flow model, the design flow for the
contingency remedy is 5 gallons per minute.

Contingency Groundwater Remedy Detailed Design

Because groundwater impacts associated with soil contamination in the area of the EC are generally
confined to the area of the soil contamination and groundwater concentrations do not extend to West
Brothers Brook, which is the nearest potential exposure point, the physical elements of the contingency
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groundwater remedy design focus on those elements that will be installed beneath the EC. These
components include groundwater conveyance pumping, electrical conduits and associated pull boxes, and
storage tanks. The tanks, which are a component of the passive groundwater control system already
incorporated into the EC design, are located near the southeast corner of Field 3. Should the contingency
system become necessary, a groundwater treatment system would be installed near these tanks and
groundwater recovery wells would be installed at the locations determined based on the groundwater
modeling. The storage tanks are equipped with fittings to make such a conversion simple and space is set
aside for placement of a treatment system, which would incorporate physical and granular activated
carbon filtration. Future recovery well locations will be monumented in the field during construction of the
EC.

The locations of the physical components of the contingency groundwater recovery system are depicted in
the attached drawings provided in Appendix C. Due to the low pumping rate necessary to obtain
containment of water, the infrastructure thatis being installed has a far greater hydraulic capacity than the
design flow. The piping and tanks are capable of managing flow rates that are more than an order of
magnitude higher than the design flow that was developed to obtain capture of groundwater flowing away
from the EC. This will allow flexibility in implementation, including performance testing, should the
contingency remedy become necessary.

Conclusions

Given that the contamination being addressed by the Phase || RAP has been in place for over 50 years
and excavation and capping will reduce the potential for groundwater contamination and dissolved-phase
migration, implementation of the contingency remedy is not expected. However, while current conditions
do not indicate the need for groundwater recovery, the contingency groundwater remedy would allow for
groundwater recovery and treatment to be performed in the future, should slow-moving constituents like
PCBs demonstrate gradual mobility in the future. The contingency remedy design is robust and would
readily contain any plume should one develop in the future.

Please let us know if you have any questions or comments on the attached materials.

Sincerely,

Iz e e

Patrick Haskell, LEP, CHMM Dave Estrella
Technical Leader Water Resources Engineer

cc: Jeff Wilcox, CT DEEP
Gary Trombly, CT DEEP
Amber Trahan, CT DEEP
Amy Siebert, Town of Greenwich
ToniJones, Greenwich Public Schools
Dan Watson, Greenwich Public Schools
Jane Warren, McCarter & English

Attachments:

Figure 1 Site Location Map

Figure 2 Monitoring Well Network

Figure 3 Subregional Drainage Basins

Figure 4 November 2020 Shallow Potentiometric Surface Elevations
Appendix A Hydrogeologic Investigation Report Figures

Appendix B Contingency Groundwater Capture Evaluation
Appendix C Contingency Groundwater Capture Design Details
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NOTES:
1. ELEVATIONS SHOWN ARE BASED ON THE 1929 NGVD.

2. GROUNDWATER ELEVATIONS ARE BASED ON THE JULY 23, 2012
GENERALIZED GROUNDWATER CONTOUR MAP.
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1. Introduction

Purpose

The purpose of this study was to use an analytical element model to assist in the design of a pump and treat system
that could be used in the future to control groundwater migration, if necessary, in the shallow aquifer beneath athletic
fields at Greenwich High School in Greenwich, Connecticut (Site). The scope of work included development of a two-
dimensional (2-D) analytical element groundwater flow model using the software GFLOW, with the objective of
evaluating well configurations and pumping rates necessary to establish a capture zone around the source of a
polychlorinated biphenyl (PCB) plume in shallow groundwater beneath Fields 3 and 4 (see Figure 1-1). Study tasks
included review of available data, development of the analytical element model, model calibration, pump and treat
design simulations, and sensitivity analysis. Model calibration was limited to one set of water levels. Predictive
simulations were conducted to develop well configurations and pumping rates which will produce capture of the
plume. A sensitivity analysis was performed to demonstrate capture through a range of possible uncertainties.

Software Selection

An analytical element model (AEM), GFLOW V. 2.2.3 (Haitiema Software, 2018) , was utilized to achieve the
objectives of this study. GFLOW is a Windows-based and highly efficient stepwise groundwater flow modeling
system based on the analytic element method developed by Haitiema Software, a subdivision of Haitema Consulting,
Inc. It models 2-D steady-state flow in a single heterogeneous aquifer using the Dupuit-Forchheimer assumption.

The analytic element method was developed by Otto Strack at the University of Minnesota and avoids the
requirement of discretized grids, specific domains, traditional boundary conditions. Instead, lake and stream sections,
wells, and recharge are represented by closed-form analytical solutions called analytic elements, and the solution is
obtained by the superposition of all elements in the model. The GFLOW computational engine is incorporated in the
Environmental Protection Agency (EPA) software Wellhead Analytical Element Model (WhAEM), which is designed
for capture zone delineation and protection area mapping in support of the Wellhead Protection Program (WHPP)
and Source Water Assessment Planning (SWAP) for public water supplies in the United States (Kraemer & Haitiema,
2018).
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2. Conceptual Site Model

The hydrogeological conceptual site model (CSM) has been documented in the Artificial Turf Field and Site
Hydrogeological Investigation Report (AECOM, 2019). A brief summary is presented in this section.

Two water bodies have been observed on historical maps. The central portion of the property was a former wetland.
An unnamed pond that is currently referred to as Cider Mill Pond is shown in the southeast corner. West Brothers
Brook historically entered the property at the same location as it does currently, flowed southeast into the wetlands
and then beyond through Cider Mill Pond. Construction of the high school resulted in the wetlands being filled and
West Brothers Brook being diverted through a concrete lined channel to accommodate playing fields and other
improvements associated with the school. Currently, West Brothers Brook enters the Site near the northwest corner
of Field 4, at which point it is culverted and returns to its natural channel approximately 200 feet southwest of Field 3.

The geologic materials present at the site include:

. Surficial Materials - Generally six inches of topsoil, asphalt in parking lot areas, and artificial turf beneath Fields
3,4,6&7.

. Fill - medium to very dense, fine to medium sand with some traces of silt or gravel with debris containing trace
amounts of cinders, brick, glass, roots, wood, plastic, and rubber. Fill is encountered from ground surface to
depths of up to 14 feet below ground surface (bgs). Fill material extends from the northwestern corner of the
school, beneath much of the western parking lot, to Fields 2, 3, and 4, much of Field 5, and portions of Field 6.

. Peat/Organic Silt - Beneath the non-native fill, a layer of soft organic material extended to depths ranging from
2.5 to 28 feet bgs, with a maximum thickness of 18.5 feet. This peat is generally present in the same area as the
fill material and is inferred to act as an aquitard in the area of the athletic fields.

. Dense Till: A layer of dense silty sands (till) was encountered beneath the non-native fill and the peat/organic silt
units. This material contained varying amounts of gravel, cobbles and boulders and extended to depths ranging
from 8.5 to 59 feet bgs.

. Gneiss Bedrock: Gneiss was encountered in numerous borings across the Site. Depth to bedrock surface
ranges from zero to 59 feet bgs.

The Site is surrounded by elevated land features to the east, north, and west, and bedrock outcrops are present
around and on much of the Site. The bedrock surface beneath the Fields #2, #3, and #4 forms a bowl-like structure,
in which a wetland formed with fine-grained sediment and plant materials accumulating into a silty peat layer over
time. Prior to the construction of the athletic fields, historical channels were present in the wetland complex, some of
which appeared to act as headwater-like groundwater discharge zones adjacent to upland areas, alongside a main
channel (i.e. West Brothers Brook prior to its relocation), which bisected the wetland complex from northwest to
southeast. Fill materials were placed in these channels and over the wetland to build the Site recreational facilities.
However, groundwater recharge is still understood to occur from the area of the former headwaters and filled
channels may act as preferential migration pathways where silt/peat deposits are thinner.

Groundwater flow contours indicate a primary northwest to southeast direction to groundwater flow across
the Site. A mound is evident in the water table that is centered beneath the southern portion of Field #3,
which is the portion of the filled wetlands that is furthest removed from locations with natural discharge to
surface water, subsequent to the construction of a concrete culvert to re-route West Brothers Brook.
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3. Model Inputs and Calibration

Input Parameters

Input parameters for GFLOW include linesinks, used to represent water sources or sinks (such as rivers, lakes, and
drainages), aquifer base elevation, hydraulic conductivity, porosity, and recharge. A summary of model inputs is
presented in Table 3-1. Model setup is presented on Figure 3-1.

Table 3-1: Model Input Parameters

Parameter Zone Value Source Notes
Aquifer Base Elevation Background 42 ftamsl Boring Logs Denotes top of peat
elevation
Aquifer Base Elevation Along west and south of 45 ftamsl Boring Logs Denotestop of peat
Fields 3 and 4 elevation, (adjusted in
calibration)
Aquifer Thickness Entire Domain 10ft Boring Logs Ground surface -top of
peat elevation
Hydraulic Conductivity Background 15.9ft/d Slug Test Results  Adjusted in calibration
Hydraulic Conductivity Along west and south of 4.9 ft/d Slug Test Results  Adjusted in calibration
Fields 3 and 4
Hydraulic Conductivity Bedrock 0.01 ft/d Literature Value (Heath, 1983)
Porosity Entire Domain 20% Literature Value (Morris & Johnson, 1967)
Recharge Grass Area North of 5.30in/yr 11.5% of Adjusted in calibration
Fields 6 and 7 precipitation
Recharge Turf Fields 3,4, 6,and 7 1.06in/yr 2.3% of Adjusted in calibration
precipitation
Recharge Baseballfields2and5 3.18in/yr 6.9% of Adjusted in calibration
precipitation
Recharge Area of added recharge 12.88in/yr 28.0% of Adjusted in calibration
along west and south of precipitation
Fields 3 and 4
Recharge Parking lots and 0in/yr 0% of precipitation Adjusted in calibration
Buildings
Recharge Bedrock 0.0001 in.yr 1 % of precipitation
Linesink Wetland /LowAreaon Head - ranges from Site Topographic
Northeast cornerofsite  46.5to 46 ftamsl| Survey

Resistance - 0 days

Linesink Lined Portion of West ~ Head - ranges from Site Topographic  Resistance adjusted in
Brothers Brook 46 to 44 ftamsl Survey calibration

Resistance -1 day

Linesink Unlined portion of West Head - ranges from Site Topographic
Brothers Brook and 4410 42.5 ftamsl Survey
Cider Mill Pond Resistance -0 day

Linesink Flow interaction with Head - ranges from July 2019 Resistance adjusted in
bedrockto east of Site 52 to 25 ftamsl Groundwater calibration

Resistance -10days Elevation Map

Notes:

ftamsl - feet above mean sea level

ft - feet

ft/d feet perday

in/yr - inches peryear

Recharge rates as a percentage of precipitation are comparedto total precipitation overthe month of July 2019 at Westcheste r
County Airport Station. Precipitationtotal was 3.9 inches (Weather Underground, 2021).
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Model Calibration

The GFLOW model was calibrated to one set of 32 water level measurements collected in July 2019. The calibration
process included altering parameters discussed above within reasonable ranges until water levels were matched as
well as possible given limitations of the simplified model setup. A typical metric for adequate model calibration for a
groundwater flow model is a scaled root mean square error (RMSE) of the observed versus computed heads of less
than 10%. Observed and simulated water levels are shown in Table 3-2 and calibration statistics are presented in
Table 3-3. The model calibration resulted in a scaled RMSE of 10.10%. From a statistical perspective, the model is
slightly above the threshold for adequate calibration; however, given the simplified model setup, the model is
calibrated well enough to be used for pump and treat design with an appropriate sensitivity analysis. Through the
model calibration process, it was determined that only unreasonable parameter inputs would further reduce
calibration statistics. Simulated heads and residuals are shown on Figure 3-2. A plot of observed versus simulated
heads is shown on Figure 3-3.

Table 3-2: Comparison of Observed and Modeled Heads

Well ID Observed Head Model Head Residual (ft) Absolute Residual Square Residual
(ft amsl) (ft amsl) (ft) (ft2)
MW-Y9 49.57 46.71 -2.86 2.86 8.18
MW-AL10 48.89 46.50 -2.39 2.39 5.73
MW-Y26 48.1 46.09 -2.01 2.01 4.05
MW-AJ13 44.74 46.69 1.95 1.95 3.81
PZ-AM22 45.38 47.22 1.84 1.84 3.38
MW-AM16 44.97 46.69 1.72 1.72 2.97
MW-AG10 48.26 46.55 -1.71 1.71 2.93
MW-AJ19 45.25 46.90 1.65 1.65 2.73
MW-T23 46.09 44.49 -1.60 1.60 2.55
PZ-AH19 45.22 46.82 1.60 1.60 2.55
MW-AA12 48.54 47.01 -1.53 1.53 2.35
MW-28 42.13 40.63 -1.50 1.50 2.24
MW-U20 45.44 44.24 -1.20 1.20 1.43
PZ-AG18 45.57 46.73 1.16 1.16 1.35
MW-AES8 44.68 45.77 1.09 1.09 1.19
MW-AG30 48.76 47.68 -1.08 1.08 1.18
MW-AA19 45.02 46.09 1.07 1.07 1.15
MW-V12 44.53 45.47 0.94 0.94 0.89
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Well ID Observed Head Model Head Residual (ft) Absolute Residual Square Residual
(ft amsl) (ft amsl) (ft) (ft2)
MW-AP28 48.78 47.90 -0.88 0.88 0.77
MW-X17 44.64 45,51 0.87 0.87 0.75
MW-F35 36.57 35.71 -0.86 0.86 0.74
MW-AH16R 47.54 46.73 -0.81 0.81 0.65
MW-P7 43.88 44.67 0.79 0.79 0.62
MW-Y15 46.51 4591 -0.60 0.60 0.36
MW-AM21 47.55 47.13 -0.42 0.42 0.17
MW-S15 44.23 44.60 0.37 0.37 0.14
MW-AP11 45.34 45.67 0.33 0.33 0.11
MW-P11 44 .42 44.69 0.27 0.27 0.08
MW-L25 42.54 42.80 0.26 0.26 0.07
MW-AV17 46.14 46.33 0.19 0.19 0.04
MW-V18 44.74 44 .91 0.17 0.17 0.03
MW-H29 42.4 42.50 0.10 0.10 0.01

Prepared for: Town of Greenwich

Table 3-3: Model Calibration Statistics

Statistic Value Unit
Residual Mean -0.10 ft
Abs Residual Mean 1.12 ft
Sumof Square Residual 55.17 ft2
RMSE 1.31 ft
Min Head 36.57 ft
Max Head 49.57 ft
Range 13.00 ft
Scaled RMSE 10.10% -

AECOM
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4. Pump and Treat Simulation

Predictive simulations were set up to evaluate locations and rates for pumping wells which will adequately capture the
PCB plume. The only changes made between the calibrated model and predictive simulations were reduction of
recharge to zero beneath the extent of the liner and addition of six pumping wells. Locations of the liner and pumping
wells are shown on Figure 4-1. The pumping well rates were adjusted manually to be the maximum allowable without
allowing the aquifer to go dry. Pumping rates allocated to each of the six wells are presented in Table 4-1. Capture of
the pumping wells was assessed using forward particle tracking with particles place on a grid over the entire liner
area. Simulation results presented on Figure 4-1 demonstrate full capture of all particles. Well-5 is located in the
area of lower transmissivity near the mounding groundwater. Variability is expected during field operation of the
pumping wells and it is possible that this well in particular yields a higher volume. Another factor which may lead to
higher well yields in the field is vertical flow from the deep aquifer not accounted for in the 2-D GFLOW model. lItis
recommended that a contingency capacity of the system of at least 1 gallon per minute (gpm) is available to account
for increased yields and seasonal variability.

Table 4-1: Pumping Well Locations and Rates

Well ID Northing Easting Pumping Rate (gpm)
Well-1 576991 761397 0.50
Well-2 576838 761389 0.40
Well-3 576643 761375 0.50
Well-4 576505 761372 0.35
Well-5 576370 761401 0.07
Well-6 576380 761633 0.50
Total 2.32

Notes:

Coordinate System NAD 1983
State Plane Connecticut
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5. Sensitivity Analysis

A sensitivity analysis was performed to assess potential uncertainties in model inputs. A sensitivity analysis was used
to demonstrate that through a wide range of reasonable parameter input values, full capture of the plume is stil
achieved. A total of ten simulations were carried out, comparing both the changes to model calibration and predictive
results. The analysis was performed in accordance with ASTM Designation D5611-94 (2016). Each parameter was
categorized as Type |, II, lll, or IV. Definition for parameter types is as follows:

Type | Sensitivity—When variation of an input causes insignificantchanges in the calibration residuals as well as the model’s
conclusions, then that model has a Type | sensitivity to the input. Type | sensitivity is of no concern because regardless of the value
of the input, the conclusion will remain the same.

Type Il Sensitivity—When variation of an input causes significantchanges in the calibration residuals but insignificant changes in
the model’s conclusions, then that model has a Type Il sensitivity to the input. Type Il sensitivity is of no concem because
regardless of the value of the input, the conclusion will remain the same.

Type Ill Sensitivity—Whenvariation of an inputcauses significant changes to boththe calibration residuals andthe model’s
conclusions, then that model has a Type Il sensitivity to the input. Type Il sensitivity is of no concern because, even thoughthe
model’s conclusions change as a result of variation of the input, the parameters used in those simulations cause the model to
become uncalibrated. Therefore, the calibration process eliminates those values from being considered realistic.

Type IV Sensitivity—If, for some value of the input that is being varied, the model’s conclusions are changed but the change in
calibration residuals is insignificant, then the model has a Type IV sensitivity to that input. Type IV sensitivity can invalidate model
results because overthe range of that parameterin which the model can be considered calibrated, the conclusions of the model
change. A Type IV sensitivity generally requires additional data collection to decrease the range of possible values of the p arameter.

The results of the sensitivity analysis are presented in
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Table 5-1. Sensitivity simulation #1 represents a case where the heterogeneous zone to the west and south of Fields
#3 and #4, used to simulate the observed groundwater mound, was removed. Although the calibration residuals are
greater, it represents a more conservative scenario where the transmissivity of the aquifer in that area is higher, thus
requiring increases pumping to maintain capture zones. Results for this simulation, presented in Figure 4-2,
demonstrate that even in this scenario full capture is still achieved. Full capture was achieved in all other sensitivity
simulations as well leading to either type | or type Il sensitivity for all parameters.
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Table 5-1: Sensitivity Analysis Results

Sensitivity Run  Parameter Residual Mean Scaled RMSE Adequate Full Capture Sensitivity Type
Change Calibration Achieved

Base - -0.10 10.10% Yes Yes -

#1 Removed lowK, -0.41 12.03% No Yes 1]

high base zone
on Fields 3 and
4

#2 Hydraulic -0.40 10.72% Yes Yes |
Conductivity x2

#3 Hydraulic 0.35 10.64% Yes Yes |
Conductivity /2

#4 Recharge +50% 0.08 10.09% Yes Yes |

#5 Recharge -50% -0.22 10.30% Yes Yes |

#6 Aquifer Base -0.73 13.02% No Yes 1]
Elevation -4 ft

#7 Resistance of 0.19 10.70% No Yes Il
lined West
Brothers Brook
x10

#8 Resistance of -0.14 10.04% Yes Yes |
lined West
Brothers Brook
/10

#9 Resistance of -0.34 10.47% Yes Yes |
eastern Bedrock
Linesinks x10

#10 Resistance of 0.34 11.33% No Yes Il
eastern Bedrock
Linesinks /10
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6. Conclusions

A 2-D analytical element model was developed for the shallow aquifer at the Greenwich High School Site using the
Software GFLOW. The GFLOW model was calibrated to 32 water levels measured in July 2021. Calibration residuals
were slightly higher than the conventional criterion for calibration of a groundwater model of a scaled root mean
square error of less than 10%. However, a sensitivity analysis was performed to bracket the uncertainty within
reasonable ranges. Parameter values to achieve better calibration were not considered reasonable by AECOM
hydrogeologists, and a limited number of model inputs were contributing factors. Predictive simulations were carried
out to evaluate well locations and pumping rates using forward particle tracking to assess capture of the currently
existing PCB plume. Based on the predictive simulations, the following conclusions can be made for the Site:

. Capture of the PCB plume can be achieved with a liner in place and 6 wells pumping a total of approximately
2.32 gpm.

- One well was only simulated to yield 0.07 gpm due to its location in a low transmissivity zone.

- Upward vertical flow from the deep is not accounted for in the GFLOW model, based on the presence of
the low-permeability peat unit in the area of interest.

—  Acontingency of at least 1 gpm is recommended in systemdesign.

. A sensitivity analysis was performed and demonstrated that through a range of reasonable changes to
parameter inputs, capture of the PCB plume was achieved.

—  The sensitivity analysis accounts for uncertainty in model inputs and acts as validation of sufficient
conservatism in the system design.
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May 19, 2021

Ms. Kimberly Tisa

PCB Coordinator — Region 1
United States Environmental
Protection Agency

1 Congress Street, Suite 1100
Boston, MA 02114-2023

Phase Il RAP Addendum #2
Greenwich High School

10 Hillside Road
Greenwich, Connecticut

Dear Ms. Tisa,

On behalf of the Town of Greenwich, AECOM has prepared this addendum to the Phase Il Remedial
Action Plan (RAP) for the above referenced property (the site). The Phase Il RAP was submitted to the
United States Environmental Protection Agency (EPA) and the Connecticut Department of Environmental
Protection (DEEP) on January 7, 2021. This addendum details the scope of work for which the Town of
Greenwich is requesting approval to perform in the year 2021 and presents revised limits of the
Engineered Controls (ECs) to be constructed in 2021, based on conversations between the Town, DEEP,
and EPA.

Scope of Work for 2021

The scope of work for 2021 includes:

Excavate and backfill Remediation Areas (RAs) RA10, RA10A, RA1l1, RA12, RA13, RA14, RA1S6,
RA17, and RA18, as shown on Figure 1.

Load, transport, and dispose impacted soil from Remediation Areas RA10, RA10A, RA13, RA16,
RA17, and RA18 as PCB Remediation Waste (greater than 50 mg/kg).

Load, transport, and dispose impacted soil from Remediation Area RA14 as PCB Remediation
Waste (less than 50 mg/kg) in accordance with 40 CFR 761.61(a)(5)(i)(B)(2)(ii). Additional data
demonstrating that PCB concentrations in that area are provided in Attachment 1.)

Remove and replace Field 4 artificial turf and field infrastructure including turf carpet, infill, shock
pad, concrete perimeter curbing, and perimeter fencing.

Consolidate beneath the impermeable liner impacted soil containing PCBs at a concentration of
less than 10 mg/kg excavated from O to 1.5 feet bgs in RA11 and RA12.

Construct an Engineered Control cover system beneath the artificial turf of Field 4.
Construct stormwater piping and the stormwater detention system associated with Field 4.

Construct an Engineered Control cover system in the grassy areas in the southwest corner of
Field 5 (RA16 area) and west of Field 4 (RA12 area).
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e Construct an Engineered Control cover system at the southeast corner of Field 4 consisting of
asphalt and subbase where an asphalt walkway to the field is present and will be restored
following earthwork activities.

Details of the engineered controls are provided below. The elements of work proposed for 2021 are shown
on Figures 1 and 2.

Engineered Controls

Based on discussions with EPA and DEEP, the vertical limits of ECs to be constructed in 2021 have been
updated as follows:

e The EC beneath artificial turf Field 4 will begin beneath the turf shockpad and be comprised of
(from top to bottom) a high visibility demarcation layer, 6 inches of dynamic stone base, flat
drains, a geotextile liner, 12 inches of dense-graded aggregate (DGA), an HDPE geocomposite,
and a 40-mil. LLDPE membrane liner.

The Engineered Control beneath Field 4 will incorporate a stormwater management system
consisting of perforated and solid HDPE piping and a detention system located north of Field 4. A
separate system consisting of a geocomposite drain and 4-inch HDPE slotted pipe will be
installed beneath the EC to manage groundwater and prevent hydrostatic pressure from building
up beneath the impermeable membrane liner.

e The EC beneath restored asphalt will begin at ground surface and be comprised of (from top to
bottom) 4 inches of asphalt, 12 inches of DGA, a high visibility demarcation layer, and 56 inches
of common fill/lunrestricted reuse material.

e The EC beneath grassy areas in RA12 where excavations are proposed will begin at ground
surface and be comprised of (from top to bottom) grass, 6 inches of topsoil, a high visibility
demarcation layer, 18 inches of common fill/unrestricted reuse material, and a second high
visibility demarcation layer. Sprinklers are not located west of Field 4, therefore the only
maintenance activity expected to occur in this area is cutting of the grass.

e The EC beneath grassy areas in RA16 where excavations are proposed will begin at 18 inches
bgs and consist of (from top to bottom) a high visibility demarcation layer and 54 inches of
common fill/lunrestricted reuse material.

e In grassy areas where the stormwater detention piping is to be installed, the EC will begin at 12
inches bgs and consist of (from top to bottom) a high visibility demarcation layer, approximately 6
inches of pipe bedding, 24 inches of piping/pipe bedding, approximately 4 inches of pipe bedding,
and an 8 oz. geotextile.

A summary of EC conditions is provided in Table 1. A plan view showing the locations of the various
restoration areas where ECs will be constructed is provided as Figure 3. Cross sections depicting the
vertical extents of ECs beneath artificial turf, grass, and asphalt are provided as Figures 4 through 7.

The Maintenance, and Monitoring (M&M) Plan submitted in conjunction with the Phase 1l RAP will be
updated to reflect these changes. Typical maintenance activities for artificial turf fields include monthly
grooming of the turf carpet and raking of the infill, and yearly deep cleaning of the turf carpet, addition of
infill, and seam repair. None of these activities will require disturbance of the EC. Every 10 to 15 years, the
artificial turf carpet and infill is replaced. The shockpad is meant to last for at least two synthetic turf
replacement cycles and only require spot replacement if damaged by turf removal activities. Typically,
regrading of the stone beneath the shockpad is not needed during replacement unless the field
experiences drainage or sinkhole issues. However, the M&M plan will include provisions for regrading,
which will require lifting the Environmental Land Use Restriction (ELUR), if it becomes necessary.
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Groundwater Elevation Evaluation

The Groundwater Elevation Evaluation Memo submitted as an appendix to the Phase Il RAP has been
updated with revised elevation data for MW-AL10, which is located immediately west of Field 4. The top of
PVC elevation of MW-AL10 was re-surveyed in April 2021 and measured to be 2.9 feet lower than
previous survey data indicated. Based on this lower elevation, groundwater has not been observed at
elevations approaching or exceeding the design elevation of the 4-inch slotted PVC pipe associated with
the passive groundwater collection underdrain beneath the impermeable liner for Fields 3 or 4. While on
one occasion, groundwater elevations were observed to be above this elevation for a few hours at
monitoring well MW-Y9, the expectation is that groundwater recovery by the passive groundwater drain
system will be minimal. As noted during our conversation of May 13, 2021, while the elevation of this 4-
inch slotted PVC drain pipe is a few inches higher than the lowest elevation of the impermeable liner, the
limited extent of the liner below this elevation (1.5 feet wide) and presence of the nearby slotted drain pipe
will prevent hydrostatic pressure from displacing the liner. The updated groundwater elevation evaluation
memo is included as Attachment 2.

Administrative Record

An updated administrative record documenting reports submitted to EPA and DEEP regarding the site is
provided as Attachment 3. This update includes the administrative record provided in conjunction with the
Environmental Conditions Assessment Form in May 2017, as well as documents related to PCB
investigation and remediation that were submitted to DEEP and EPA since that time.

Please let us know if you have any questions or comments regarding this requested modification.

Kind regards,

“Fex el

Patrick Haskell, LEP
Technical Leader VP, Remediation

Attachments:

Table

Figures

Attachment 1 — RA14 Less Than 50 ppm Delineation

Attachment 2 — Updated Groundwater Elevation Evaluation Memo
Attachment 3 — Administrative Record

cc: Jeff Wilcox, CT DEEP
Gary Trombly, CT DEEP
Ray Frigon, CT DEEP
Amy Siebert, Town of Greenwich
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Jane Warren, McCarter & English
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Figure 5 - Detail #2 Grass Area - Detention Piping North of Field 4: Revised version
provided in Addendum #3.


Doerfler, Elizabeth
Text Box
Figure 5 - Detail #2 Grass Area - Detention Piping North of Field 4: Revised version provided in Addendum #3. 
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Detail #3
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LAST UPDATE  Monday, Jonuary O4, 2021 12:0723 PY
PLOT DATE: Tussday, Januory 06, 2021 33002 PY
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Detail #4
Newly Restored Asphalt Walkway in RA16
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Attachment 1
RA14 Less Than 50 ppm Delineation
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Remediation Area 14
Less Than 50 ppm Delineation
Phase Il Remediation
Greenwich High School

Location ID AL13-SB439 AL13-SB439 AM13 AM13 AM13 AM13-E
Depth Interval 2-3ft 3-4ft 1-15ft 2-4ft 4-5ft 0-0.5ft
Sample ID Unit 2013 RES DEC AL13-SB 439(2-3)070612-1 AL 13-SB439(3-4)070612-1 AM13 (1-1.5)-1 AM13 (2-4)-1 AM13 (4-5)-1 AM13-E-071118-1
Sample Date 7/6/2012 7/6/2012 9/18/2020 9/18/2020 9/18/2020 7/11/2018
SDG SB 52371 SB52371 2011051 2011051 2011051 18G0509
PCBs

Aroclor 1016 ug/kg NE <229U <121U < 2300 < 4200 < 2100 <87U
Aroclor 1221 ug/kg NE <229U <121U < 2300 < 4200 < 2100 <87U
Aroclor 1232 ug/kg NE <229U <121U < 2300 < 4200 < 2100 <87U
Aroclor 1242 ug/kg NE <229U <121U < 2300 < 4200 < 2100 <87U
Aroclor 1248 ug/kg NE 2440 <121U 22000 33000 13000 <87U
Aroclor 1254 ug/kg NE <229U <243U < 2300 < 4200 < 2100 <87U
Aroclor 1260 ug/kg NE 133 <243U < 2300 < 4200 < 2100 <87U
Aroclor 1262 ug/kg NE <229U <243U < 2300 < 4200 < 2100 <87U
Aroclor 1268 ug/kg NE <229U <243U < 2300 < 4200 < 2100 <87U
Total PCB Aroclors ug/kg 1000 2570 <121U 22000 33000 13000 <87

Notes:

This is a summary table. Only detected analytes are shown.
<0.010 = Not detected above the |aboratory reporting limit

Bold = Detected above reporting limit
Blue highlighted cells exceed the 2013 RES DEC
RES DEC = Residential Direct Exposure Criteria
NE = Criteria has not been established
NS = Not sampled for this constituent

ug/kg = micrograms per kilogram

U = The analyte was not detected above the detection limit

Page 1 of 2




Remediation Area 14
Less Than 50 ppm Delineation
Phase Il Remediation
Greenwich High School

Location ID 1-LT50-RA14(0.5-1)_LOC1 1-LT50-RA14(1-1.5)_LOC1 1-LT50-RA14(0.5-1)_LOC2 1-LT50-RA14(1-1.5)_LOC2
Depth Interval 05-1ft 1-15ft 05-1ft 1-15ft

Sample ID Unit 2013 RES DEC 1-LT50-RA14(0.5-1)_LOC1 1-LT50-RA14(1-1.5)_LOC1 1-LT50-RA14(0.5-1)_LOC2 1-LT50-RA14(1-1.5)_LOC2
Sample Date 5/11/2021 5/11/2021 5/11/2021 5/11/2021

SDG 21E0666 21E0666 21E0666 21E0666

PCBs

Aroclor 1016 ug/kg NE < 860 < 1900 <92 < 4500

Aroclor 1221 ug/kg NE < 860 < 1900 <92 < 4500

Aroclor 1232 ug/kg NE < 860 < 1900 <92 < 4500

Aroclor 1242 ug/kg NE < 860 < 1900 <92 < 4500

Aroclor 1248 ug/kg NE 6600 12000 600 20000

Aroclor 1254 ug/kg NE < 860 < 1900 <92 < 4500

Aroclor 1260 ug/kg NE < 860 < 1900 <92 < 4500

Aroclor 1262 ug/kg NE < 860 < 1900 <92 < 4500

Aroclor 1268 ug/kg NE < 860 < 1900 <92 < 4500

Total PCB Aroclors ug/kg 1000 6600 12000 600 20000

Notes:

This is a summary table. Only detected analytes are shown.
<0.010 = Not detected above the |aboratory reporting limit
Bold = Detected above reporting limit

Blue highlighted cells exceed the 2013 RES DEC

RES DEC = Residential Direct Exposure Criteria

NE = Criteria has not been established

NS = Not sampled for this constituent

ug/kg = micrograms per kilogram

U = The analyte was not detected above the detection limit

Page 2 of 2




Table of Contents

con-test’

A Pace Analytical® Laboratory

39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

May 18, 2021

Dan Seremet

AECOM Environment - Rocky Hill, CT
500 Enterprise Drive, Suite 1A

Rocky Hill, CT 06067

Project Location: Greenwich, CT

Client Job Number:

Project Number: 60432356

Laboratory Work Order Number: 21E0666

Enclosed are results of analyses for samples received by the laboratory on May 12, 2021. If you have any questions concerning
this report, please feel free to contact me.

Sincerely,

Kaitlyn A. Feliciano
Project Manager
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con-test’

A Pace Analytical® Laborafory

Table of Contents

39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

AECOM Environment - Rocky Hill, CT

500 Enterprise Drive, Suite 1A

Rocky Hill, CT 06067 PURCHASE ORDER NUMBER: 99513ACM
ATTN: Dan Seremet

PROJECT NUMBER: 60432356

ANALYTICAL SUMMARY

REPORT

DATE: 5/18/2021

WORK ORDER NUMBER:

The results of analyses performed on the following samples submitted to CON-TEST, a Pace Analytical Laboratory, are found in this report.

21E0666

PROJECT LOCATION: Greenwich, CT
FIELD SAMPLE # LAB ID: MATRIX SAMPLE DESCRIPTION TEST SUB LAB
1-LT50-RA14(0.5-1) LOC2 21E0666-01 Soil SM 2540G
SW-846 8082A
1-LT50-RA14(1-1.5) LOC2 21E0666-02 Soil SM 2540G
SW-846 8082A
1-LT50-RA14(0.5-1) LOC1 21E0666-03 Soil SM 2540G
SW-846 8082A
1-LT50-RA14(1-1.5) LOC1 21E0666-04 Soil SM 2540G

SW-846 8082A

Page 3 of 24




Table of Contents

con-test’

A Pace Analytical® Laboratory

39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CASE NARRATIVE SUMMARY

All reported results are within defined laboratory quality control objectives unless listed below or otherwise qualified in this report.

SW-846 8082A

Qualifications:

MS-21

Matrix spike and/or spike duplicate recovery bias high due to contribution of other Aroclors present in the source sample.

Analyte & Samples(s) Qualified:

Aroclor-1016

B282014-MS1, B282014-MSD1
Aroclor-1016 [2C]
B282014-MS1, B282014-MSD1
Aroclor-1260

B282014-MSD1

Aroclor-1260 [2C]
B282014-MSD1

S-01

The surrogate recovery for this sample is not available due to sample dilution below the surrogate reporting limit required from high analyte

concentration and/or matrix interferences.
Analyte & Samples(s) Qualified:

Decachlorobiphenyl
21E0666-02[1-LT50-RA14(1-1.5) LOC2], 21E0666-03[1-LT50-RA14(0.5-1)_LOC1], 21E0666-04[1-LT50-RA14(1-1.5)_LOC1]

Decachlorobiphenyl [2C]
21E0666-02[1-LT50-RA14(1-1.5) LOC2], 21E0666-03[1-LT50-RA14(0.5-1) LOCI1], 21E0666-04[1-LT50-RA14(1-1.5) LOCI1]

Tetrachloro-m-xylene
21E0666-02[1-LT50-RA14(1-1.5) LOC2], 21E0666-03[1-LT50-RA14(0.5-1)_LOC1], 21E0666-04[1-LT50-RA14(1-1.5) LOCI]

Tetrachloro-m-xylene [2C]
21E0666-02[1-LT50-RA14(1-1.5) LOC2], 21E0666-03[1-LT50-RA14(0.5-1) LOC1], 21E0666-04[1-LT50-RA14(1-1.5) LOCI]

The results of analyses reported only relate to samples submitted to Con-Test, a Pace Analytical Laboratory, for testing.

I certify that the analyses listed above, unless specifically listed as subcontracted, if any, were performed under my direction according to the approved methodologies listed
in this document, and that based upon my inquiry of those individuals immediately responsible for obtaining the information, the material contained in this report is, to the
best of my knowledge and belief, accurate and complete.

J

Lisa A. Worthington

Technical Representative
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Project Location: Greenwich, CT Sample Description:
Date Received: 5/12/2021
Field Sample #: 1-LT50-RA14(0.5-1)_LOC2

Sample ID: 21E0666-01

Sampled: 5/11/2021 11:10

Sample Matrix: Soil

Work Order: 21E0666

Polychlorinated Biphenyls with 3540 Soxhlet Extraction

Date Date/Time
Analyte Results RL Units Dilution Flag/Qual Method Prepared Analyzed Analyst
Aroclor-1016 [1] ND 0.092 mg/Kg dry 4 SW-846 8082A 5/13/21  5/1522117:41  JMB
Aroclor-1221 [1] ND 0.092 mg/Kg dry 4 SW-846 8082A 5/13/21  5/1522117:41  JMB
Aroclor-1232 [1] ND 0.092 mg/Kg dry 4 SW-846 8082A 5/13/21 5/15/21 17:41 IMB
Aroclor-1242 [1] ND 0.092 mg/Kg dry 4 SW-846 8082A 5/13/21 5/15/21 17:41 IMB
Aroclor-1248 [1] 0.60 0.092 mg/Kg dry 4 SW-846 8082A 5/13/21 5/15/21 17:41 IMB
Aroclor-1254 [1] ND 0.092 mg/Kg dry 4 SW-846 8082A 5/13/21 5/15/21 17:41 IMB
Aroclor-1260 [1] ND 0.092 mg/Kg dry 4 SW-846 8082A 5/13/21 5/15/2117:41  JMB
Aroclor-1262 [1] ND 0.092 mg/Kg dry 4 SW-846 8082A 5/13/21 5/15/2117:41  JMB
Aroclor-1268 [1] ND 0.092 mg/Kg dry 4 SW-846 8082A 5/13/21 5/15/2117:41  JMB
Surrogates % Recovery Recovery Limits Flag/Qual
Decachlorobiphenyl [1] 71.5 30-150 5/15/21 17:41
Decachlorobiphenyl [2] 89.7 30-150 5/15/21 17:41
Tetrachloro-m-xylene [1] 85.6 30-150 5/15/21 17:41
Tetrachloro-m-xylene [2] 92.7 30-150 5/15/21 17:41
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Project Location: Greenwich, CT Sample Description: Work Order: 21E0666
Date Received: 5/12/2021
Field Sample #: 1-LT50-RA14(0.5-1)_LOC2 Sampled: 5/11/2021 11:10
Sample ID: 21E0666-01
Sample Matrix: Soil
Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)
Date Date/Time
Analyte Results RL Units Dilution Flag/Qual Method Prepared Analyzed Analyst
% Solids 86.5 % Wt 1 SM 2540G 5/18/21 5/18/21 13:46  SMC
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Project Location: Greenwich, CT

Date Received: 5/12/2021

Field Sample #: 1-LT50-RA14(1-1.5)_LOC2
Sample ID: 21E0666-02

Sample Matrix: Soil

Sampled: 5/11/2021 11:15

39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Sample Description:

Work Order: 21E0666

Polychlorinated Biphenyls with 3540 Soxhlet Extraction

Date Date/Time
Results RL Units Dilution Flag/Qual Method Prepared Analyzed Analyst
Aroclor-1016 [1] ND 45 mg/Kg dry 200 SW-846 8082A 5/13/21  5/16/21 10226  JMB
Aroclor-1221 [1] ND 45 mg/Kg dry 200 SW-846 8082A 5/13/21  5/16/21 10226  JMB
Aroclor-1232 [1] ND 4.5 mg/Kg dry 200 SW-846 8082A 5/13/21 5/16/2110:26 ~ JMB
Aroclor-1242 [1] ND 4.5 mg/Kg dry 200 SW-846 8082A 5/13/21 5/16/2110:26  JMB
Aroclor-1248 [2] 20 4.5 mg/Kg dry 200 SW-846 8082A 5/13/21 5/16/2110:26  JMB
Aroclor-1254 [2] ND 4.5 mg/Kg dry 200 SW-846 8082A 5/13/21 5/16/2110:26  JMB
Aroclor-1260 [1] ND 4.5 mg/Kg dry 200 SW-846 8082A 5/13/21 5/16/2110:26  JMB
Aroclor-1262 [1] ND 4.5 mg/Kg dry 200 SW-846 8082A 5/13/21 5/16/2110:26  JMB
Aroclor-1268 [1] ND 4.5 mg/Kg dry 200 SW-846 8082A 5/13/21 5/16/2110:26  JMB
% Recovery Recovery Limits Flag/Qual
Decachlorobiphenyl [1] 30-150 S-01 5/16/21 10:26
Decachlorobiphenyl [2] 30-150 S-01 5/16/21 10:26
Tetrachloro-m-xylene [1] 30-150 S-01 5/16/21 10:26
Tetrachloro-m-xylene [2] 30-150 S-01 5/16/21 10:26
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Project Location: Greenwich, CT Sample Description: Work Order: 21E0666
Date Received: 5/12/2021
Field Sample #: 1-LT50-RA14(1-1.5)_LOC2 Sampled: 5/11/2021 11:15
Sample ID: 21E0666-02
Sample Matrix: Soil
Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)
Date Date/Time
Analyte Results RL Units Dilution Flag/Qual Method Prepared Analyzed Analyst
% Solids 86.5 % Wt 1 SM 2540G 5/18/21 5/18/21 13:46  SMC
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Project Location: Greenwich, CT

Date Received: 5/12/2021

Field Sample #: 1-LT50-RA14(0.5-1)_LOC1
Sample ID: 21E0666-03

Sample Matrix: Soil

Sampled: 5/11/2021 11:20

39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Sample Description:

Work Order: 21E0666

Polychlorinated Biphenyls with 3540 Soxhlet Extraction

Date Date/Time
Results RL Units Dilution Flag/Qual Method Prepared Analyzed Analyst
Aroclor-1016 [1] ND 0.86 mg/Kg dry 40 SW-846 8082A 5/13/21  5/16/21 10:44  JMB
Aroclor-1221 [1] ND 0.86 mg/Kg dry 40 SW-846 8082A 5/13/21  5/16/2110:44  JMB
Aroclor-1232 [1] ND 0.86 mg/Kg dry 40 SW-846 8082A 5/13/21 5/16/2110:44  JMB
Aroclor-1242 [1] ND 0.86 mg/Kg dry 40 SW-846 8082A 5/13/21 5/16/2110:44  JMB
Aroclor-1248 [1] 6.6 0.86 mg/Kg dry 40 SW-846 8082A 5/13/21 5/16/2110:44  JMB
Aroclor-1254 [1] ND 0.86 mg/Kg dry 40 SW-846 8082A 5/13/21 5/16/2110:44  JMB
Aroclor-1260 [1] ND 0.86 mg/Kg dry 40 SW-846 8082A 5/13/21 5/16/2110:44  JMB
Aroclor-1262 [1] ND 0.86 mg/Kg dry 40 SW-846 8082A 5/13/21 5/16/2110:44  JMB
Aroclor-1268 [1] ND 0.86 mg/Kg dry 40 SW-846 8082A 5/13/21 5/16/2110:44  JMB
% Recovery Recovery Limits Flag/Qual
Decachlorobiphenyl [1] 30-150 S-01 5/16/21 10:44
Decachlorobiphenyl [2] 30-150 S-01 5/16/21 10:44
Tetrachloro-m-xylene [1] 30-150 S-01 5/16/21 10:44
Tetrachloro-m-xylene [2] 30-150 S-01 5/16/21 10:44
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Project Location: Greenwich, CT

Date Received: 5/12/2021

Field Sample #: 1-LT50-RA14(0.5-1)_LOC1

Sample ID: 21E0666-03

Sample Matrix: Soil

39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Sample Description:

Sampled: 5/11/2021 11:20

Work Order: 21E0666

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

Date Date/Time
Analyte Results RL Units Dilution Flag/Qual Method Prepared Analyzed Analyst
% Solids 87.7 % Wt 1 SM 2540G 5/18/21 5/18/2113:46  SMC

| Page 100f24 |




Table of Contents

con-test’

A Pace Analytical® Laborafory

39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332
Project Location: Greenwich, CT Sample Description: Work Order: 21E0666
Date Received: 5/12/2021
Field Sample #: 1-LT50-RA14(1-1.5)_LOC1 Sampled: 5/11/2021 11:25
Sample ID: 21E0666-04

Sample Matrix: Soil

Polychlorinated Biphenyls with 3540 Soxhlet Extraction

Date Date/Time
Analyte Results RL Units Dilution Flag/Qual Method Prepared Analyzed Analyst
Aroclor-1016 [1] ND 1.9 mg/Kg dry 80 SW-846 8082A 5/13/21  5/16/21 11:02  JMB
Aroclor-1221 [1] ND 1.9 mg/Kg dry 80 SW-846 8082A 5/13/21  5/16/21 11:02  JMB
Aroclor-1232 [1] ND 1.9 mg/Kg dry 80 SW-846 8082A 5/13/21 5/16/2111:02  IMB
Aroclor-1242 [1] ND 1.9 mg/Kg dry 80 SW-846 8082A 5/13/21 5/16/2111:02  IMB
Aroclor-1248 [1] 12 1.9 mg/Kg dry 80 SW-846 8082A 5/13/21 5/16/2111:02  IMB
Aroclor-1254 [1] ND 1.9 mg/Kg dry 80 SW-846 8082A 5/13/21 5/16/2111:02  IMB
Aroclor-1260 [1] ND 1.9 mg/Kg dry 80 SW-846 8082A 5/13/21 5/16/2111:02  IMB
Aroclor-1262 [1] ND 1.9 mg/Kg dry 80 SW-846 8082A 5/13/21 5/16/2111:02  IMB
Aroclor-1268 [1] ND 1.9 mg/Kg dry 80 SW-846 8082A 5/13/21 5/16/2111:02  IMB
Surrogates % Recovery Recovery Limits Flag/Qual
Decachlorobiphenyl [1] * 30-150 S-01 5/16/21 11:02
Decachlorobiphenyl [2] * 30-150 S-01 5/16/21 11:02
Tetrachloro-m-xylene [1] * 30-150 S-01 5/16/21 11:02
Tetrachloro-m-xylene [2] * 30-150 S-01 5/16/21 11:02
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Project Location: Greenwich, CT

Date Received: 5/12/2021

Field Sample #: 1-LT50-RA14(1-1.5)_LOC1

Sample ID: 21E0666-04

Sample Matrix: Soil

39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Sample Description:

Sampled: 5/11/2021 11:25

Work Order: 21E0666

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

Date Date/Time
Analyte Results RL Units Dilution Flag/Qual Method Prepared Analyzed Analyst
% Solids 83.8 % Wt 1 SM 2540G 5/18/21 5/18/2113:46  SMC
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Prep Method: % Solids Analytical Method: SM 2540G

Sample Extraction Data

39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Lab Number [Field ID] Batch Date
21E0666-01 [1-LT50-RA14(0.5-1) LOC2] B282242 05/18/21
21E0666-02 [1-LT50-RA14(1-1.5) LOC2] B282242 05/18/21
21E0666-03 [1-LT50-RA14(0.5-1) LOC1] B282242 05/18/21
21E0666-04 [1-LT50-RA14(1-1.5) LOCI1] B282242 05/18/21
Prep Method: SW-846 3540C Analytical Method: SW-846 8082A

Lab Number [Field ID] Batch Initial [g] Final [mL] Date
21E0666-01 [1-LT50-RA14(0.5-1) LOC2] B282014 10.0 10.0 05/13/21
21E0666-02 [1-LT50-RA14(1-1.5) LOC2] B282014 10.2 10.0 05/13/21
21E0666-03 [1-LT50-RA14(0.5-1)_LOC1] B282014 10.6 10.0 05/13/21
21E0666-04 [1-LT50-RA14(1-1.5)_LOCI1] B282014 10.0 10.0 05/13/21
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332
QUALITY CONTROL

Polychlorinated Biphenyls with 3540 Soxhlet Extraction - Quality Control

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch B282014 - SW-846 3540C
Blank (B282014-BLK1) Prepared: 05/13/21 Analyzed: 05/15/21
Aroclor-1016 ND 0.019 mg/Kg wet
Aroclor-1016 [2C] ND 0.019 mg/Kg wet
Aroclor-1221 ND 0.019 mg/Kg wet
Aroclor-1221 [2C] ND 0.019 mg/Kg wet
Aroclor-1232 ND 0.019 mg/Kg wet
Aroclor-1232 [2C] ND 0.019 mg/Kg wet
Aroclor-1242 ND 0.019 mg/Kg wet
Aroclor-1242 [2C] ND 0.019 mg/Kg wet
Aroclor-1248 ND 0.019 mg/Kg wet
Aroclor-1248 [2C] ND 0.019 mg/Kg wet
Aroclor-1254 ND 0.019 mg/Kg wet
Aroclor-1254 [2C] ND 0.019 mg/Kg wet
Aroclor-1260 ND 0.019 mg/Kg wet
Aroclor-1260 [2C] ND 0.019 mg/Kg wet
Aroclor-1262 ND 0.019 mg/Kg wet
Aroclor-1262 [2C] ND 0.019 mg/Kg wet
Aroclor-1268 ND 0.019 mg/Kg wet
Aroclor-1268 [2C] ND 0.019 mg/Kg wet
Surrogate: Decachlorobiphenyl 0.160 mg/Kg wet 0.192 83.1 30-150
Surrogate: Decachlorobiphenyl [2C] 0.182 mg/Kg wet 0.192 94.4 30-150
Surrogate: Tetrachloro-m-xylene 0.139 mg/Kg wet 0.192 72.1 30-150
Surrogate: Tetrachloro-m-xylene [2C] 0.152 mg/Kg wet 0.192 79.0 30-150
LCS (B282014-BS1) Prepared: 05/13/21 Analyzed: 05/15/21
Aroclor-1016 0.16 0.019 mg/Kg wet 0.192 85.1 40-140
Aroclor-1016 [2C] 0.17 0.019  mg/Kg wet 0.192 90.2 40-140
Aroclor-1260 0.15 0.019 mg/Kg wet 0.192 77.0 40-140
Aroclor-1260 [2C] 0.16 0.019 mg/Kg wet 0.192 82.5 40-140
Surrogate: Decachlorobiphenyl 0.165 mg/Kg wet 0.192 85.6 30-150
Surrogate: Decachlorobiphenyl [2C] 0.188 mg/Kg wet 0.192 97.5 30-150
Surrogate: Tetrachloro-m-xylene 0.155 mg/Kg wet 0.192 80.7 30-150
Surrogate: Tetrachloro-m-xylene [2C] 0.167 mg/Kg wet 0.192 86.8 30-150
LCS Dup (B282014-BSD1) Prepared: 05/13/21 Analyzed: 05/15/21
Aroclor-1016 0.17 0.020 mg/Kg wet 0.200 86.8 40-140 5.99 30
Aroclor-1016 [2C] 0.18 0.020 mg/Kg wet 0.200 90.8 40-140 4.64 30
Aroclor-1260 0.15 0.020 mg/Kg wet 0.200 773 40-140 4.29 30
Aroclor-1260 [2C] 0.17 0.020 mg/Kg wet 0.200 83.2 40-140 4.84 30
Surrogate: Decachlorobiphenyl 0.173 mg/Kg wet 0.200 86.5 30-150
Surrogate: Decachlorobiphenyl [2C] 0.197 mg/Kg wet 0.200 98.3 30-150
Surrogate: Tetrachloro-m-xylene 0.169 mg/Kg wet 0.200 84.6 30-150
Surrogate: Tetrachloro-m-xylene [2C] 0.182 mg/Kg wet 0.200 91.0 30-150
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QUALITY CONTROL

Polychlorinated Biphenyls with 3540 Soxhlet Extraction - Quality Control

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch B282014 - SW-846 3540C
Matrix Spike (B282014-MS1) Source: 21E0666-01 Prepared: 05/13/21 Analyzed: 05/15/21
Aroclor-1016 0.67 0.089 mg/Kg dry 0.222 ND 300 = 40-140 MS-21
Aroclor-1016 [2C] 0.74 0.089 mg/Kg dry 0.222 ND 334 * 40-140 MS-21
Aroclor-1260 0.28 0.089 mg/Kgdry 0.222 ND 125 40-140
Aroclor-1260 [2C] 0.30 0.089 mg/Kg dry 0.222 ND 134 40-140
Surrogate: Decachlorobiphenyl 0.193 mg/Kg dry 0.222 87.0 30-150
Surrogate: Decachlorobiphenyl [2C] 0.224 mg/Kg dry 0.222 101 30-150
Surrogate: Tetrachloro-m-xylene 0.208 mg/Kg dry 0.222 93.7 30-150
Surrogate: Tetrachloro-m-xylene [2C] 0.224 mg/Kg dry 0.222 101 30-150
Matrix Spike Dup (B282014-MSD1) Source: 21E0666-01 Prepared: 05/13/21 Analyzed: 05/15/21
Aroclor-1016 0.58 0.090 mg/Kg dry 0.224 ND 259 * 40-140 13.4 50 MS-21
Aroclor-1016 [2C] 0.65 0.090 mg/Kgdry 0.224 ND 288 * 40-140 13.7 50 MS-21
Aroclor-1260 0.53 0.090  mg/Kg dry 0.224 ND 237 * 40-140 623 * 50 MS-21
Aroclor-1260 [2C] 0.60 0.090 mg/Kg dry 0.224 ND 266 * 40-140 668 * 50 MS-21
Surrogate: Decachlorobiphenyl 0.188 mg/Kg dry 0.224 83.7 30-150
Surrogate: Decachlorobiphenyl [2C] 0.216 mg/Kg dry 0.224 96.2 30-150
Surrogate: Tetrachloro-m-xylene 0.205 mg/Kg dry 0.224 91.2 30-150
Surrogate: Tetrachloro-m-xylene [2C] 0.221 mg/Kg dry 0.224 98.3 30-150
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IDENTIFICATION SUMMARY
FOR SINGLE COMPONENT ANALYTES 1-LT50-RA14(0.5-1)_LOC2
SW-846 8082A

Lab Sample ID: 21E0666-01 Date(s) Analyzed: 05/15/2021 05/15/2021
Instrument ID (1): Instrument ID (2):

GC Column (1): ID: (mm) GC Column (2): ID: (mm)

ANALYTE coL RT RT WINDOW CONCENTRATION | %RPD
FROM TO
Aroclor-1248 0.000 -0.030 0.030 0.60
2 0.000 -0.030 0.030 0.57 6.8
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY
FOR SINGLE COMPONENT ANALYTES 1-LT50-RA14(1-1.5)_LOC2
SW-846 8082A

Lab Sample ID: 21E0666-02 Date(s) Analyzed: 05/16/2021 05/16/2021
Instrument ID (1): Instrument ID (2):

GC Column (1): ID: (mm) GC Column (2): ID: (mm)

ANALYTE coL RT RT WINDOW CONCENTRATION | %RPD
FROM TO
Aroclor-1248 0.000 -0.030 0.030 18
2 0.000 -0.030 0.030 20 10.5

| Page 17 0of 24 |




con-test’

A Pace Analytical® Laboratory

Table of Contents

39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY
FOR SINGLE COMPONENT ANALYTES 1-LT50-RA14(0.5-1)_LOCA
SW-846 8082A

Lab Sample ID: 21E0666-03 Date(s) Analyzed: 05/16/2021 05/16/2021
Instrument ID (1): Instrument ID (2):

GC Column (1): ID: (mm) GC Column (2): ID: (mm)

ANALYTE coL RT RT WINDOW CONCENTRATION | %RPD
FROM TO
Aroclor-1248 0.000 -0.030 0.030 6.6
2 0.000 -0.030 0.030 6.6 0.0

| Page 18 0f 24 |




con-test’

A Pace Analytical® Laboratory

Table of Contents

39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY
FOR SINGLE COMPONENT ANALYTES 1-LT50-RA14(1-1.5)_LOC1
SW-846 8082A

Lab Sample ID: 21E0666-04 Date(s) Analyzed: 05/16/2021 05/16/2021
Instrument ID (1): Instrument ID (2):

GC Column (1): ID: (mm) GC Column (2): ID: (mm)

ANALYTE coL RT RTWINDOW | cONCENTRATION | %RPD
FROM TO
Aroclor-1248 0.000 | -0.030 | 0.030 12
2 0.000 -0.030 0.030 12 0.0
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332
FLAG/QUALIFIER SUMMARY

* QC result is outside of established limits.
T Wide recovery limits established for difficult compound.
i Wide RPD limits established for difficult compound.
# Data exceeded client recommended or regulatory level
ND Not Detected
RL Reporting Limit is at the level of quantitation (LOQ)
DL Detection Limit is the lower limit of detection determined by the MDL study
MCL Maximum Contaminant Level

Percent recoveries and relative percent differences (RPDs) are determined by the software using values in the
calculation which have not been rounded.

No results have been blank subtracted unless specified in the case narrative section.

MS-21 Matrix spike and/or spike duplicate recovery bias high due to contribution of other Aroclors present in the source
sample.
S-01 The surrogate recovery for this sample is not available due to sample dilution below the surrogate reporting limit

required from high analyte concentration and/or matrix interferences.
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con-test’

A Pace Analytical® Laboratory

39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CERTIFICATIONS
Certified Analyses included in this Report

Analyte Certifications

SW-846 8082A in Soil

Aroclor-1016
Aroclor-1016 [2C]
Aroclor-1221
Aroclor-1221 [2C]
Aroclor-1232
Aroclor-1232 [2C]
Aroclor-1242

CT,NH,NY,ME,NC,VA ,PA
CT,NH,NY,ME,NC,VA,PA
CT,NH,NY,ME,NC,VA,PA
CT,NH,NY,ME,NC,VA,PA
CT,NH,NY,ME,NC,VA,PA
CT,NH,NY,ME,NC,VA,PA
CT,NH,NY,ME,NC,VA,PA

Aroclor-1242 [2C] CT,NH,NY,ME,NC,VA,PA
Aroclor-1248 CT,NH,NY,ME,NC,VA,PA
Aroclor-1248 [2C] CT,NH,NY,ME,NC,VA,PA
Aroclor-1254 CT,NH,NY,ME,NC,VA,PA
Aroclor-1254 [2C] CT,NH,NY,ME,NC,VA,PA
Aroclor-1260 CT,NH,NY,ME,NC,VA,PA
Aroclor-1260 [2C] CT,NH,NY,ME,NC,VA,PA
Aroclor-1262 NY,NC,VA,PA
Aroclor-1262 [2C] NY,NC,VA,PA
Aroclor-1268 NY,NC,VA,PA
Aroclor-1268 [2C] NY,NC,VA,PA

Con-Test, a Pace Environmental Laboratory, operates under the following certifications and accreditations:

Code Description Number Expires
ATHA AIHA-LAP, LLC - 1SO17025:2017 100033 03/1/2022
MA Massachusetts DEP M-MA100 06/30/2021
CT Connecticut Department of Publilc Health PH-0165 12/31/2022
NY New York State Department of Health 10899 NELAP 04/1/2022
NH-S New Hampshire Environmental Lab 2516 NELAP 02/5/2022
RI Rhode Island Department of Health LAO00112 12/30/2021
NC North Carolina Div. of Water Quality 652 12/31/2021
NJ New Jersey DEP MAO007 NELAP 06/30/2021
FL Florida Department of Health E871027 NELAP 06/30/2021
VT Vermont Department of Health Lead Laboratory LL720741 07/30/2021
ME State of Maine MA00100 06/9/2021
VA Commonwealth of Virginia 460217 12/14/2021
NH-P New Hampshire Environmental Lab 2557 NELAP 09/6/2021
VT-DW Vermont Department of Health Drinking Water VT-255716 06/12/2021
NC-DW North Carolina Department of Health 25703 07/31/2021
PA Commonwealth of Pennsylvania DEP 68-05812 06/30/2021
MI Dept. of Env, Great Lakes, and Energy 9100 09/6/2021
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| Have Not Confirmed Sample Container
Numbers With Lab Staff Before Relinquishing
Over Samples

Login Sample Receipt Checklist - (Rejection Cntena Llstmg Usmg Acceptance Pol;cy) Any False
Statement will be brought to the attention of the Client - State True or False

Client A5 COMN

Received By A Date 1A /A Time [P E7
L= 1 Fd
How were the samples In Cooler ] No Cooler On ice 7 No Ice
ived? I
received? Direct from Sampling Ambient Melted Ice
Were samples within By Gun # I Actual Temp - Z. A
Temperature? 2-6°C T By Blank # Actual Temp -
Was Custody Seal Intact? A Were Samples Tampered with? ﬁﬁl
Was COC Relinguished ? T Does Chain Agree With Samples? ' T

Are there broken/leaking/loose caps on any samples?

Is COC in ink/ Legible? T Were samples received within holding time? ”]‘“
Did COC include all Client Analysis T Sampler Name

pertinent information? Project i ID's T Collection Dates/Times z

Are Sample labels filled out and legible? T

Are there Lab to Filters? = Who was notified?

Who was notified?
Who was notified?

Are there Rushes?
Are there Short Holds?

S
—E

Is there enough Volume? '

Is there Headspace where applicable? ééz Ms/MsD? - F

Proper Media/Containers Used? T Is splitting samples required? F
Were trip blanks received? = On COC? =

Do all samples have the proper pH? A/ﬂ Acid Base

Unp- 1 Liter Amb. 1 Liter Plastic 16 0z Amb.

HCL- 500 mL Amb. 500 mL Plastic 8ozAmb/Glear i d
Meoh- 250 mL Amb. 250 mL Plastic 40z Amb/Clear

Bisulfate- Flashpoint Col./Bacteria 20z Amb/Clear

DI- Other Glass Other Plastic Encore

Thiosulfate- SQC Kit Plastic Bag Frozen:

Sutfuric- Perchlorate Ziplock

Unp- 1 Liter Amb. 1 Liter Plastic 16 oz Amb.
HCL- 500 mL Amb. 500 ml. Plastic 8oz Amb/Clear
Meoh- 250 mL Amb. 250 ml Plastic 40z Amb/Clear
Bisulfate- Col./Bacteria Flashpoint 20z Amb/Clear
DI- Other Plastic Other Glass Encore
Thiosulfate- S0C Kit Plastic Bag Frozen:

Sulfuric- Perchlgrate Ziplock

Comments:
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LABORATORY ANALYSIS QA/QC CERTIFICATION FORM

Laboratory Name:  Con-Test, a Pace Analytical Laboratory Client: AECOM Environment - Rocky Hill, CT
Project Location: Greenwich, CT Project Number:  21E0666

Laboratory Sample 1D(s): Sample Date(s):

21E0666-01 thru 21E0666-04 05/11/2021

List RCP Methods Used:

SW-846 8082A

For each analytical method referenced in this laboratory report package, were all specified QA/QC
performance criteria followed, including the requirement to explain any criteria falling outside of
acceptable guidelines, as specified in the CTDEP method-specific Reasonable Confidence
Protocol documents?

Yes D No

1A

Were the method specified preservation and holding time requirements met?

Yes D No

1B

VPH and EPH Methods only: Was the VPH and EPH method conducted without significant
modifications (see Section 11.3 of respective RCP methods)?

DYes D No
N/A

Were all samples received by the laboratory in a condition consistent with that described on the
associated chain-of-custody document(s)?

Yes D No

Were samples received at an appropriate temperature (< 6 degrees C.)?

Yes D No
1 ~va

Were all QA/QC performance criteria specified in the CTDEP Reasonable Confidence Protocol
documents achieved?

D Yes No

5A

Were reporting limits specified or referenced on the chain-of-custody?

Yes D No

5B

Were these reporting limits met?

D Yes No

For each analytical method referenced in this laboratory report package, were results reported for
all constituents identified in the method-specific analyte lists presented in the Reasonable
Confidence Protocol documents?

Yes D No

Are project-specific matrix spikes and laboratory duplicates included in this data set?

Yes D No

Notes: For all questions to which the response was "No" (with the exception of question #7), additional information

must be provided in an attached narrative. If the answer to question #1, #1A, or #1B is "No", the data package does

not meet the requirements for "Reasonable Confidence."

This form may not be altered and all questions must be answered.

Lisa A. Worthington

I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge
and belief and based upon my personal inquiry of those responsible for providing the information
contained in this analytical report, such information is accurate and complete.

’-| F ') Fl
Authorized Signature: %’M szﬁ.'r FW L Position: Technical Representative
Printed Name: Lisa A. Worthington Date: 05/18/21

Name of Laboratory: Con-Test, a Pace Analytical Laboratory

This certification form is to be used for RCP methods only.

CTDEP RCP Laboratory Analysis QA/QC Certification Form - November 2007
Laboratory Quality Assurance and Quality Control Guidance Reasonable Confidence Protocols

| Page 24 of 24 |




Attachment 2

Updated Groundwater Elevation Evaluation
Memo

Revised version included in Addendum #3



Attachment 3

Document Record



Greenwich High School
Document Record

May 2021
Title Date Consultant

Phase | Environmental Site Assessment 08/2011 DTC

Significant Environmental Hazard Report 11/2011 DTC

IRM Completion Report, Fields 6 & 7 01/2012 DTC

IRM Completion Report, Field 1 01/2012 DTC

MISA Investigation Report 01/2013 AECOM
Soil RAP, MISA Phase 1IB 01/2012 AECOM
IRM Completion Report, Fields 3 & 4 01/2012 DTC

IRM Completion Report, Fields 2 & 5 01/2012 DTC

Soil RAP Addendum, MISA Phase 1I1B 04/2012 AECOM
MISA Response to Comments 08/2012 AECOM
MISA Soil RAP Phase IIA Construction Schedule 09/2012 AECOM
MISA: Email regarding waterproofing 11/2012 AECOM
Remedial Investigation Report 02/2013 AECOM
Arsenic Background Determination 03/2013 AECOM
Screening Level Ecological RA 02/2013 AECOM
Human Health RA 04/2013 AECOM
Arsenic Background Study 04/2013 AECOM
Focused Feasibility Study 04/2013 AECOM
Annual Groundwater Results 11/2013 AECOM
Remedial Action Plan 11/2013 AECOM
MISA Modification Request 12/2013 AECOM
Soil Re-use Request 01/2014 AECOM
Response to Comments, RAP 02/2014 AECOM
Response to Comments, RAP 10/2014 AECOM
MISA Soil RAP Addendum 02/2015 AECOM
Modification to Approved IRMs 05/2015 AECOM
Groundwater Monitoring Results 07/2016 AECOM
Response to Comments, RAP 07/2016 AECOM
Western Parking Lot Completion Report 12/2016 AECOM
Environmental Conditions Assessment Form 05/2017 AECOM
Screening Level Ecological RA Addendum 10/2017 AECOM
Data Gaps Investigation Work Plan 02/2018 AECOM

lof2




Greenwich High School
Document Record

May 2021

Title Date Consultant
Annual Progress Report — June 2017 to May 2018 07/2018 AECOM
Turf Sampling Summary Memo 06/2018 AECOM
Turf Sampling Summary Memo 08/2018 AECOM
Turf Remedial Action Report 01/2019 AECOM
Artificial Turf Field and Hydrogeologic Investigation Report [03/2019 AECOM
Completion of Investigation Report 05/2019 AECOM
Interim Remedial Action Plan (resubmitted as the Phase |
Remedial Action in 12/2019) 05/2019 AECOM
Engineered Control Variance Application 05/2019 AECOM
Annual Progress Report — June 2018 to May 2019 07/2019 AECOM
Remedial Action Completion Report — MISA Construction
Project 07/2019 AECOM
Response to Agency Comments and
Revised Phase | Remedial Action Plan 12/2019 AECOM
Revised Phase | RAP Addendum 04/2020 AECOM
LUST Closure Report 03/2020 Big East Environmental
Application for Groundwater Classification Change 05/2020 AECOM
Annual Progress Report — June 2019 to May 2020 09/2020 AECOM
Phase Il Remedial Action Plan 01/2021 AECOM
Application for Engineered Control Variance 01/2021 AECOM
Request for Approval of Criteria for Additional Polluting
Substances and Certain Alternative Criteria 01/2021 AECOM
Phase | Remedial Action Plan Modification Request 02/2021 AECOM
Request for Reuse of Polluted Soil 02/2021 AECOM
Fields 6 & 7 Engineered Control Groundwater Monitoring
Update 02/2021 AECOM
Field 2 Scoreboard Notification 03/2021 AECOM
Phase Il Remedial Action Plan Addendum #1 04/2021 AECOM
Phase Il Remedial Action Plan Addendum #2 05/2021 AECOM

Notes:
Submitted after entrance to the Voluntary Program
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AE'CO Imagine it. AECOM
Delivered. 500 Enterprise Drive
Rocky Hill, CT 06067
aecom.com

June 2, 2021

Ms. Kimberly Tisa

PCB Coordinator — Region 1
United States Environmental
Protection Agency

1 Congress Street, Suite 1100
Boston, MA 02114-2023

Phase Il RAP Addendum #3
Greenwich High School

10 Hillside Road
Greenwich, Connecticut

Dear Ms. Tisa,

On behalf of the Town of Greenwich, AECOM has prepared this addendum to the Phase || Remedial
Action Plan (RAP) for the Greenwich High School property (the site) to address questions raised by DEEP
and EPA via telephone subsequent to the submittal of Addendum #2 on May 19, 2021. This addendum
presents additional detail of the Engineered Controls (ECs) to be constructed in conjunction with the
installation of stormwater detention piping north of Field 4, a revised plan for post-excavation sampling,
and clarification regarding the proposed reuse of onsite soils.

Engineered Controls

Based on discussions with DEEP, the vertical limits of ECs to be constructed north of Field 4 in 2021 have
been updated as follows:

e Ingrassy areas where the stormwater detention piping is to be installed north of Field 4, the EC
will begin at 6 inches bgs and consist of (from top to bottom) a high-visibility demarcation layer,
approximately a minimum of 12 inches of common fill, 6 inches of pipe bedding, 24 inches of
piping/pipe bedding, 4 inches of pipe bedding, and an 8 oz. geotextile.

e Ingrassy areas north of RA10, where detention piping is not installed, the need for an EC will be
dependent upon the results of verification sampling. Where verification samples indicate the
presence of constituents at concentrations exceeding Residential Direct Exposure Criteria (R
DEC), excavations to a depth of two feet below ground surface will be extended laterally from the
Field 4 construction area, as needed, and an EC constructed. This EC will begin at ground
surface and be comprised of (from top to bottom) grass, 6 inches of topsoil, a high visibility
demarcation layer, 18 inches of common fill/unrestricted reuse material, and a second high-
visibility demarcation layer.

A cross section depicting the updated vertical extents of ECs beneath grass is provided as Figure 1. A
summary of EC conditions, revised from RAP Addendum #2 for these two areas, is provided in Table 1.

Post-Excavation Sample Plan

The Phase Il RAP proposed verification sampling of PCBs at excavation sidewalls at the edges of
proposed ECs and supplemental sampling of PCBs at excavation bottoms in areas beneath ECs to
document concentrations left in place. At the request of DEEP, additional post-excavation soil sampling
will be performed to document concentrations on the base of the excavation and to ensure that soil in
grassy areas located west and north of Field 4 do not contain constituent concentrations above R DEC. In

aecom.com

\\usrkh2fp001\data\EVER YONE\60432356 Greenwich High School Remediation\500-Deliverables\516
Phase Il RAP\RAP Addendum #3\Phase || RAP Addendum #3 CV 6-1-21.docx 1/3



— Imagineit.
A:CO Delivered.

addition, in locations north and west of portions of Field 4 (RA10 and RA11), where limited investigation
data was collected, three additional verification sidewall samples will be analyzed for pesticides, CT15
metals, volatile organic compounds, semi-volatile organic compounds, and extractable total petroleum
hydrocarbons, in addition to PCBs. A revised version of Figure 7-1 from the RAP, depicting post-
excavation sampling activities, is attached.

Soil Reuse

Site soils are proposed for reuse as backfill of Phase |l remedial excavations. The various reuse situations
proposed include:

1. Reuse of approximately 4,000 cubic yards of polluted soils excavated during the construction of
the Music Instructional Space and Auditorium (MISA) from 2014 to 2015. Polluted soils from the
MISA footprint contain ETPH, PAHs, metals, and PCBs at concentrations above laboratory
reporting limits but below the R DEC. These soils will be utilized as backfill either beneath the
impermeable liner and above the water table. A reuse request for this soil was submitted to DEEP

on February 11, 2021.

2. Reuse of approximately 750 cubic yards of clean soil excavated during the renovation of Cardinal
Stadium in 2021. Analytical data indicate that no compounds were detected above laboratory
reporting limits. These soils will be utilized as backfill either beneath the impermeable liner and
above the water table or beneath a top cover of 6 inches of topsoil in grassy areas.

3. Reuse of approximately 800 cubic yards of soil containing trace amounts of pesticides excavated
during the renovation of Cardinal Stadium in 2021. Analytical data indicate that chlordane is
present at a concentration of 0.042 milligrams per kilogram (mg/kg). No other COCs were
detected at concentrations above background levels. These soils will be utilized as backfill either
beneath the impermeable liner and above the water table or beneath a top cover of 6 inches of

topsoil in grassy areas.
Locations where reuse soils were excavated from the Cardinal Stadium area are shown on Figure 3.

Groundwater Elevation Evaluation

The updated groundwater elevation evaluation memo included in Addendum #2 was missing page #8. A
revised version is included herein as Attachment A.

Please let us know if you have any questions or comments regarding this addendum.

Kind regards,

T W mes

Patrick Haskell, LEP Mlchael Dohert
Technical Leader VP, Remediation

aecom.com
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Attachments:

Table 1 — Summary of Proposed Engineered Controls (Revised from Addendum #2)
Figure 1 - Grass Area Engineered Controls Near Detention Piping North of Field 4
Figure 2 — Cardinal Stadium Soil Excavation Areas

Revised RAP Figure 7-1

Attachment A — Updated Groundwater Elevation Evaluation Memo

cc: Jeff Wilcox, CT DEEP
Gary Trombly, CT DEEP
Ray Frigon, CT DEEP
Amy Siebert, Town of Greenwich
ToniJones, Greenwich Public Schools
Dan Watson, Greenwich Public Schools
Jane Warren, McCarter & English

aecom.com
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Revised 6/1/2021

Table 1

Summary of Proposed Engineered Controls

For 2021 Work

Greenwich High School

Restoration Area

EC Description

Depth to Top of EC
(inches bgs)

Thickness of EC
(inches bgs)

Detail Number

Synthetic Turf Field 4 - General

. High Visibility Marker Fabric
. 6" Dynamic Stone Base

. Flat Drains/8 oz. Geotextile
12" DGA

HDPE Geocomposite
LLDPE Membrane Liner

SO E

Below the turf field
shockpad

18 inches

Synthetic Turf Field 4 - Perimeter Perforated
Stormwater Piping

. High Visibility Marker Fabric

. Approx. 18" Dynamic Stone Base
. 12" HDPE Perforated Pipe

. HDPE Geocomposite

LLDPE Membrane

arwN P

Below the turf field
shockpad

30 inches

Grass Area - Solid Stormwater Conveyance
Pipes (No Impermeable Liner)

. 6" Topsoil

. High Visibility Geotextile

. Approx. 18" Common Fill/Pipe Bedding
. 12" HDPE Pipe

. High Visibility Geotextile

O WNPRE

Surface

30 inches

Grass Area - 2 foot Excavation in RA12 and
north of RA10 (if excavation is necessary)

. 6" Topsoil

. High Visibility Geotextile

. 18" common fill/lunrestricted reuse material
. High Visibility Geotextile

A WN PR

Surface

24 inches

1&2

Grass Area - Detention Piping North of Field 4

6" Topsoil

. Geotextile

Min. 12" Common Fill
6" Pipe Bedding

. 24" Pipe/Pipe Bedding
. 4" Pipe Bedding

. 8 0z. Geotextile

N

Surface

52 inches (min.)

Grass Area - 6 foot Excavation in RA16

=

. High Visibility Geotextile
. 54" of common fill/unrestricted reuse material

N

18 inches

54 inches

Newly Restored Asphalt Walkway in RA16

. 4" Asphalt

. 12" Subgrade

. High visibility geotextile

. 56" of common fill/unrestricted reuse material

A WONPE

Surface

72 inches

Notes:

Details #1, 3 and 4 included in RAP Addendum #2.
Detail #2 revised 6/1/21 and included in RAP Addendum #3. Revisions shown as red text.
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Project Management Initials:

TOP OF EC

BOTTOM OF EC
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PIPING EXCAVATION BEYOND (HORZ. OR VERT.) VARIES
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NOTE: Detail depicts a selected cross-section of detention piping at the north end of Field 4.
The final depth of piping varies to meet sloping requirements, and the thickness of common
fill varies accordingly.
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1. Introduction

AECOM has prepared this technical memorandum to evaluate the elevation of groundwater over time in the area
where the installation of an impermeable liner is proposed as part of an Engineered Control overlying
contaminated soil beneath Fields 3 and 4 and the area located between the fields and the western parking lot at
Greenwich High School.

The existing drainage system below Fields 3 and 4 consists of 12-inch perforated drains present at elevations
ranging from approximately 50.1 feet to 48.2 feet under Field 3 and 49.0 feet to 48.0 feet (NAVD 88) under
Field 4. Field observations and analytical data indicate that groundwater occasionally enters the perforated
drains under Field 3 and, less often, enters the perforated drains under Field 4. The proposed remediation
design will utilize an impermeable liner to prevent stormwater from entering the field drains which discharge to
West Brothers Brook.

The impermeable liner will be installed at elevations ranging from 51.0 feet (NAVD 88), along the perimeter of
the fields to 56.1 feet (NAVD 88), where the impermeable liner meets the retaining wall along the western edge
of the Western Parking Lot. A geocomposite field drain will be installed directly beneath the impermeable liner
and will drain to six-inch slotted groundwater collection pipes installed at the edges of the impermeable barrier.
The bottom of the 6-inch slotted collector pipes will be at an elevation of approximately 50.5 feet. As shown in
Figure 1, the groundwater collector pipes are only located at the eastern and western edges of Fields 3 and 4.
Groundwater that approaches the bottom of the impermeable liner will be collected through the geocomposite
drainage blanket and underdrains to prevent hydraulic pressure from damaging the liner during high water table
periods. Groundwater collected will be routed to a series of tanks that are expected to be pumped-off via tanker
truck for treatment and disposal. The purpose of this evaluation is to determine whether a groundwater treatment
system is required to more frequently manage groundwater recovered by the field drain network, based on
groundwater elevation data previously collected at the site.

2. Background

A detailed evaluation of the artificial turf field layers was performed in 2017 and 2018 as part of the Artificial Turf
Field and Site Hydrogeological Investigation (AECOM, 2019). It was concluded that while the layers of the
artificial turf fields allow infiltration, they reduce the amount of it directly below the fields by allowing precipitation
to flow to the edges of the fields through a permeable drainage blanket, which discharges into perforated
drainage pipe and stone trenches that surround Field 4 and three sides of Field 3. The compact stone base is
also in communication with the gravel trenches, allowing water to drain from this layer to the trenches when the
infiltration capacity of the underlying fill material is exceeded. Water that flows horizontally to the drainage
trenches and does not infiltrate there is directed to two outfalls on West Brothers Brook via the perforated pipe
(AECOM, 2019).
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Groundwater Elevation Evaluation
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3. Methods

Solinst©® Levelogger pressure transducers have been used at the site to continuously record water levels and
temperature in select monitoring wells since 2017. The pressure transducer network has been reconfigured
multiple times. Pressure transducers are currently installed at eight shallow monitoring wells located around
Fields 3 and 4 including wells MW-Y9, MW-AA12, MW-AJ13, MW-AM16, MW-Y15, MW-AG10, MW-AL10, and
MW-AES8. When pressure transducers are installed in the monitoring wells, the top of the PVC is left open to
allow for the Levelogger to measure atmospheric pressure and thereby determine the changes in water table
elevation, corrected for barometric pressure changes.

The existing pressure transducer network and footprint of the proposed impermeable barrier are shown on
Figure 1. Continuous groundwater elevation measurements are plotted and compared to groundwater
temperature and total daily rain amounts in the attached Figures 2 through 10. Data for total daily rain amounts
for the Stamford 4.2 Station were obtained from the National Oceanic and Atmospheric Administration (NOAA).

4. Data Summary

Table 1 summarizes the relevant groundwater elevation statistics for each of the eight monitoring wells in or near
Fields 3 and 4. All groundwater elevations inside the subject area were converted from the 1929 National
Geodetic Vertical Data (NVGD 29), to which the monitoring well measuring points are reference, to the 1988
North American Vertical Datum (NAVD 88), in which the engineering design was developed, by subtracting 1.1
feet. A 99.9" percentile upper value of groundwater elevations measured at each monitoring well was also
calculated to filter out transient spikes in water level due to rainwater entering the well casing during precipitation
events. The 99.9" percentile groundwater elevations are also shown on Figure 1. The following sections
describe the long-term patterns and anomalies observed at each monitoring well. All elevations are given in
NAVD 88. It is noted that elevations shown in Figures 2 through 10 are given in NVGD 29 and a conversion
factor is provided. The propose of Figures 2 through 10 are to show the relative increases and decreases in
groundwater elevations alongside rainfall and temperature measurements.

These figures provide a means of evaluating which groundwater elevations measurements are transient in
response to rainfall and also indicate when changes are the result of stormwater directly entering the well casing
rather than infiltrating through the subsurface. Rapid temperature changes that correlate with rainfall are
indicative of rainwater entering the well directly, rather than infiltrating. When rainwater infiltrates through the
ground down to the water table, it has a temperature proximate to the ground temperature, as opposed to
stormwater directly entering the well, which has a temperature proximate to the air temperature. Observations of
changes in water level that are indicative of rainwater directly entering the well are noted below, along with
observations of changes in actual groundwater elevation observed in the data.

4.1.1 MW-AA12

MW-AA12 is located under Field 3, towards the southern end of the field. Relevant information for MW-AA12 is
summarized below:

e  The top of PVC elevation is 52.55 feet.
e The average groundwater elevation is 47.21 feet.

¢  The maximum groundwater elevation is 52.6 feet, which is at the top of PVC elevation and indicative of
direct rainwater infiltration.

e  The 99.9" percentile groundwater elevation is 50.15 feet.

o MW-AA12 is heavily influenced by rain events. Data points approaching or exceeding 50.5 feet correspond
to increases or decreases in groundwater temperature and elevated daily rain totals, indicating these spikes
are caused by rainwater entering the well through the top of the PVC. An example of an event where
rainwater directly entered the well casing is summarized below:

—  4/16/2018 through 4/17/2018 (total of 2.68 inches rain recorded)

AECOM
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=  Starting elevation (EL) = 46.64 feet on 4/16/2018 @ 1:08 AM

» Max EL =51.37 feet on 4/16/2018 @ 10:53 AM. Elevation exceeds 50.5 feet for approximately 5
hours.

= Return to stable EL (48.05 feet) on 4/18/18 @ 2:23 PM

e  The water level at MW-AA12 did not approach or rise above 50.5 feet except when rainwater directly
infiltrated the well casing.

e Aslug test performed in April 2018 indicated that the water level responded too rapidly to quantify, indicating
that the local formation is highly permeable.

e PCBs are present in groundwater at MW-AA12 at concentrations exceeding the GWPC and SWPC. The
average PCB concentration is 3.1 pg/L and the maximum is 16.1 ug/L.

These data indicate that the groundwater elevation in the vicinity of well MW-AA12 has not approached the level
of the proposed passive groundwater drain beneath Field 3, indicating that this area is unlikely to contribute flow
to the passive groundwater collection system.

4.1.2 MW-AJ13

MW-AJ13 is located under Field 4, towards the southern end of the field. Relevant information for MW-AJ13 is
summarized below:

e  The top of PVC elevation is 52.69 feet .

o The average groundwater elevation is 44.36 feet.

e  The minimum groundwater elevation is 42.64 feet.

e  The maximum groundwater elevation is 49.02 feet.

e The 99.9" percentile groundwater elevation is 47.64 feet.

o  MW-AJ13 is approximately 30 feet north of a field drain running east to west between Fields 3 and 4.

e Peaks in groundwater elevation correspond to rain events. Peak groundwater elevations do not approach
the impermeable barrier design elevation.

e  Aslug test performed in April 2018 determined an average hydraulic conductivity (K) of 1.52E-03 cm/s or
4.3 ft/day.

e PCBs are present in groundwater at MW-AJ13 at concentrations exceeding the GWPC and SWPC. The
average PCB concentration is 3.5 pg/L and the maximum is 15.1 ug/L.

These data indicate that the groundwater elevation in the vicinity of well MW-AJ13 has not approached the level
of the proposed passive groundwater drain beneath Fields 3 and 4, indicating that this area is unlikely to
contribute flow to the passive groundwater collection system.

4.2 MW-AM16

MW-AM16 is located in natural grass in Field 5. MW-AM16 is 27 feet east of Field 4. Relevant information for
MW-AM16 is summarized below:

e  The top of PVC elevation is 52.36 feet.
e  The average groundwater elevation is 45.16 feet.
e  The minimum groundwater elevation is 42.10 feet.

¢  The maximum groundwater elevation is 48.71 feet.

AECOM
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e  The 99.9" percentile groundwater elevation is 48.10 feet.

e Peaks in groundwater elevation correspond to rain events. Peak groundwater elevations do not approach
the impermeable barrier design elevation.

e  Aslug test performed in April 2018 determined an average hydraulic conductivity (K) of 1.04E-02 cm/s or
29.5 ft/day.

e PCBs are typically detected in groundwater at concentrations less than the GWPC and SWPC. The average
PCB concentration is 0.1 pg/L and the maximum is 0.54 pg/L.

These data indicate that the groundwater elevation in the vicinity of well MW-AM16 has not approached the level
of the proposed passive groundwater drain beneath Field 4, indicating that this area is unlikely to contribute flow
to the passive groundwater collection system.

4.3 MW-Y9

MW-Y9 is located in natural grass 50 feet south of Field 3. Relevant information for MW-Y9 is summarized
below:

e The top of PVC elevation is 50.37 feet.
e The average groundwater elevation is 48.52 feet.

e  The minimum groundwater elevation is 40.41 feet. Sudden drops in groundwater elevations at this well are
a result of drawdown during low flow sampling.

e  The maximum groundwater elevation is 50.57 feet (which is greater than the top of PVC elevation).
e  The 99" percentile groundwater elevation is 50.15 feet.

e  Aslug test performed in April 2018 determined an average hydraulic conductivity (K) of 7.23E-03 cm/s or
20.5 ft/day.

e As evaluated in the 2017 Hydrogeologic study, the water level in well MW-Y9 exceeded the reference top of
PVC elevation on March 2018 (3/3/2018) for about 10 hours during a precipitation event before continued
infiltration of rainwater allowed the water table to decline. Well MW-Y9 is located in an area where ponded
rainwater has been observed in the past, and this high groundwater elevation is indicative of the ponded
water having reached the local infiltration capacity and generated saturated conditions throughout the
subsurface in that area (AECOM, 2019). At no other time between 3/3/2018 and 4/6/2020 did the
groundwater elevation exceed the reference elevation.

e  Prior to filling of the wetlands, the area of MW-Y9 formed a headwater of a stream, which may be indicative
of groundwater discharge from bedrock uplands in this area.

e  There is no artificial turf field drain running east to west at the southern end of Field 3.

e  PCB concentrations in groundwater at MW-Y9 are generally not detectable. The maximum PCB
concentration detected is 0.026 ug/L, which is well below the SWPC and GWPC.

These data indicate that the groundwater elevation in the vicinity of well MW-Y9 has approached the level of the
proposed passive groundwater drain beneath Field 3 on one occasion in the past three years, indicating that
there is the potential for this area to contribute flow to the passive groundwater collection system but that it will
only occur episodically for short periods of time.

4.4 MW-Y15

MW-Y 15 is located in natural grass within a soil berm between Field 3 and the Western Parking Lot. MW-Y15 is
approximately 45 feet southeast of Field 3. Relevant information for MW-Y15 is summarized below:

AECOM
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e  The top of PVC elevation is 56.48 feet. MW-Y 15 casing was raised above the height of the surrounding soil
stockpile in 2015.

e  The average groundwater elevation is 45.07 feet.

e  The minimum groundwater elevation is 42.78 feet. Sudden drops in groundwater elevations at this well are
a result of drawdown during low flow sampling.

e  The maximum groundwater elevation is 46.20 feet.
e  The 99.9" percentile groundwater elevation is 45.93 feet.

e Peaks in groundwater elevation correspond to rain events although impacts from rainwater are minimal.
Peak groundwater elevations do not approach the impermeable barrier design elevation.

e  Aslug test performed in April 2018 determined an average hydraulic conductivity (K) of 5.39E-03 cm/s or
15.3 ft/day.

e PCBs are present in groundwater at MW-Y 15 at concentrations exceeding the GWPC and SWPC. The
average PCB concentration is 11.6 pg/L and the maximum is 21 pg/L.

These data indicate that the groundwater elevation in the vicinity of well MW-Y15 has not approached the level
of the proposed passive groundwater drain beneath Field 3, indicating that this area is unlikely to contribute flow
to the passive groundwater collection system.

4.5 MW-AH16R

MW-AH16R is located on the western edge of the Western Parking Lot. Relevant information for MW-AH16R is
summarized below:

e  The top of PVC elevation is 47.47 feet.
e The average groundwater elevation is 46.40 feet.

e  The minimum groundwater elevation is 40.46 feet. Sudden drops in groundwater elevations at this well are
a result of drawdown during low flow sampling.

e  The maximum groundwater elevation is 48.33 feet (which is greater than the top of PVC elevation).
e  The 99.9™ percentile groundwater elevation is 48.01 feet.

¢ MW-AH16R is located below the soil berm between Field 4 and the Western Parking Lot (outside the
footprint of the impermeable barrier). MW-AH16R receives runoff from the soil berm. This runoff is likely the
cause of the high groundwater elevations observed at this well. Peak groundwater elevations do not
approach the impermeable barrier design elevation, which is higher in this area due to the retaining wall.

e PCBs are present in groundwater at MW-AH16R at concentrations exceeding the GWPC and SWPC. The
average PCB concentration is 13.5 pg/L and the maximum is 37.6 ug/L.

These data indicate that the groundwater elevation in the vicinity of well MW-AH16R has not approached the
level of the proposed passive groundwater drain beneath Fields 3 and 4, indicating that this area is unlikely to
contribute flow to the passive groundwater collection system.

4.6 MW-AG10

MW-AG10 is located under Field 3, towards the northern end of the field. Relevant information for MW-AG10 is
summarized below:

e  The top of PVC elevation is 51.77 feet.

e  The average groundwater elevation is 47.04 feet.

AECOM
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e  The minimum groundwater elevation is 45.30 feet. Sudden drops in groundwater elevations at this well are
a result of drawdown during low flow sampling.

e  The maximum groundwater elevation is 47.66 feet.
e  The 99.9" percentile groundwater elevation is 47.63 feet.

o Based on temperature readings, rainwater does not enter MW-AG10 through the top of the PVC (road box
does not fill up with rainwater).

e  Groundwater elevations at MW-AG10 do not approach the impermeable barrier design elevation.

e PCBs are typically detected in groundwater at concentrations less than the GWPC and SWPC. The average
PCB concentration is 0.1 pg/L and the maximum is 0.52 pg/L.

These data indicate that the groundwater elevation in the vicinity of well MW-AG10 has not approached the level
of the proposed passive groundwater drain beneath Field 3, indicating that this area is unlikely to contribute flow
to the passive groundwater collection system.

4.7 MW-AL10

MW-AL10 is located in the grass area, approximately 10 feet to the west of Field 4. Relevant information for MW-
AL10 is summarized below:

e  The top of PVC elevation is 51.45 feet.
e The average groundwater elevation is 45.45 feet.

e  The minimum groundwater elevation is 40.30 feet. Sudden drops in groundwater elevations at this well are
a result of drawdown during low flow sampling.

e  The maximum groundwater elevation is 48.75 feet.
e The 99.9" percentile groundwater elevation is 48.25 feet.

e Aperforated drain runs along the western edge of Field 4, approximately 10 feet to the east of MW-AL10.
Stormwater which falls on turf Field 4 is redirected to the perimeter of the field.

e  The concrete lined channel west of MW-AL10 prevents discharge of groundwater to the West Brothers
Brook.

e  PCB concentrations in groundwater at MW-AL10 have not exceeded the GWPC or SWPC. The average
PCB concentration is 0.008 ug/L and the maximum is 0.03 ug/L.

These data indicate that the groundwater elevation in the vicinity of well MW-AL10 does not reach the level of
the proposed passive groundwater drain beneath Field 4.

4.8 MW-AES

MW-AES is located in the grass area, approximately 28 feet to the west of Field 3. Relevant information for MW-
AES8 is summarized below:

e  The top of PVC elevation is 50.89 feet.

e  The average groundwater elevation is 44.77 feet.
e  The minimum groundwater elevation is 43.81 feet.
e  The maximum groundwater elevation is 47.83 feet.

e  The 99.9" percentile groundwater elevation is 47.75 feet.
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e Peaks in groundwater elevation correspond to rain events. Peak groundwater elevations do not approach
the impermeable barrier design elevation.

e PCB concentrations in groundwater at MW-AE8 have not exceeded the GWPC or SWPC. The average
PCB concentration is 0.04 pg/L and the maximum is 0.19 ug/L.

These data indicate that the groundwater elevation in the vicinity of well MW-AM16 has not approached the level
of the proposed passive groundwater drain beneath Field 4, indicating that this area is unlikely to contribute flow
to the passive groundwater collection system.

5. Summary and Recommendations

At one monitoring well, MW-Y9, maximum groundwater elevations have approached or exceeded the proposed
impermeable barrier design elevation in the past three years of water level monitoring. On each occasion, the

rise in groundwater levels was a temporary response to rainfall that quickly attenuated. These data suggest that
the proposed passive groundwater collection drain with intercept groundwater rarely.

A summary table providing key information for each well where maximum groundwater elevations approach or
exceed 50.5 ft is shown below.

Table 2: Summary Table of Design Elevation Exceedances

Number of
Average P_C B Times Time groundwater
Concentrations . . .
. . . Groundwater Elevation Considerations
Monitoring Location of in .
Well Well Groundwater Elevation Exceeded 50.5 ft
Exceeded 50.5 ft
PVC fills up with
rainwater. Evident
from exceedance
durations, water
temperatures, and
Under artificial Varies from 0.25 to 5 | field observations.
MW-AA12 turf Field 3 3.1 ppb 8 events hours
Actual groundwater
elevation does not
exceed lowest
elevation of field
drainage system
In natural grass Non-detect 1 event — 2.00 ~40 feet south of
MW-Y9 southwest of (maximum = inches raim;all 3/2/2018 — 4 hrs proposed liner and
Field 3 0.026 ppb) field drainage

Based on the evaluation of groundwater elevations at monitoring wells in and surrounding the area of the
proposed impermeable liner, it is assumed that insignificant groundwater collection by the membrane liner and
associated groundwater underdrain will occur. Since groundwater may rise to elevations greater than 50.5 feet
during intense rainfall events, subsurface groundwater storage vessels will be incorporated into the remediation
design and monitored via a telemetry system. Collected groundwater will be analyzed for waste characterization

parameters and pumped-off via tanker truck for treatment, if necessary.

Following installation of the impermeable liner, episodic response to rainfall events is expected to decrease, due
to the reduction of infiltration. However, groundwater levels may be affected by the removal of the field drains,
which currently appear to intercept groundwater during high water-level conditions and may therefore have a
moderating influence on groundwater levels. The passive drain beneath the impermeable liner will serve a
similar function. If it intercepts more groundwater than anticipated based on this analysis, a groundwater
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treatment system can be installed near the groundwater collection tanks to treat and discharge groundwater to
the sanitary sewer.

6. References

AECOM, 2019. Artificial Turf Field and Site Hydrogeological Investigation Report. Greenwich High School,
Greenwich, CT. Rocky Hill, CT: AECOM. February 2019.
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Table 1 Greenwich High School
Groundwater Elevation Summary Statistics 10 Hillside Road
December 2020 Greenwich, CT

Revised May 2021

Well ID Summary Data |Summary Data End Well R}eference Average Qroundwa{er Minimum Qroundwater Maximum Qroundwa{er 99" Percentile Groundwater 99.9™" Percentile Average PCB Concentration
Start Date Date Elevation (feet) Elevation (feet) Elevation (feet) Elevation (feet) Elevation (feet) Groundwater Elevation (feet) (Hg/L)
MW-AA12 3/1/2018 4/6/2020 52.55 47.21 45.10 52.60 48.81 50.16 3.12
MW-AJ13 4/12/2017 4/6/2020 52.69 44.36 42.64 49.02 47.06 47.64 3.52
MW-AM16 4/12/2017 4/6/2020 52.36 45.16 42.10 48.71 47.53 48.10 0.10
MW-Y9 4/12/2017 4/6/2020 50.37 48.52 40.41 50.57 49.91 50.15 0.02
MW-Y15 4/12/2017 4/6/2020 56.48 45.07 42.78 46.20 45.70 45.93 11.60
MW-AH16R 2/26/2019 4/6/2020 47.47 46.40 40.46 48.33 47.69 48.01 13.34
MW-AG10 2/26/2019 4/6/2020 51.77 47.04 45.30 47.66 47.54 47.63 0.10
MW-AL10 2/26/2019 4/6/2020 51.45 45.45 40.30 48.75 47.00 48.25 0.008
MW-AE8 10/22/2019 4/6/2020 50.89 44.77 43.81 47.83 46.74 47.75 0.04

Notes

1. Groundwater elevations are in NAVD 88 datum.

2. MW-AL10 reference elevation revised from 54.45 feet to 51.48 feet based on survey
data collected in April 2021.



Groundwater Elevation Evaluation
Greenwich High School

Figures

AECOM
\\usrkh2fp001\data\EVER YONE\60432356 Greenwich High School Remediation\400-Technical\419
Groundwater Management\Groundwater Elevation Evaluation Memo REV1 5-10-21.docx 10/10



Path: \\usrkh2fp001\data\EVERYONE\60432356 Greenwich High School Remediation\900-Work\GIS\MXDs\Prop_Liner_Monitoring_Well_9-14-19.mxd

Bottom of underdrain e
at 50.5 ft - 4
MW-Y9\ .0
50.15 1
51.2
1.3
51.4
51.5
2AA12
MW-V12 o
51,2
Bottom of underdrain 511
at 50.5 ft : ,‘ = ==
- MW-AM16 4 )
48.10 " » T
VWY 54.1
45.93 ' ® ,
O MW-AH16R \ R
| . i P . MW-AY20
- S - :
W-X17 v
G
[ gy | g\
-AH1 .
W-V18 ‘ o | ° 3 \
. MW-AA19 AN c
k) / MW-AM21 <
N ° = 4 R
e RV a
J o\ @
/ ,,
// |
W-U20 /
///// ) %DD ¥ \
) Dg - 4]
Y * \\
W-123
] -’ L r
si/| - | ~—7
N
@ oTF_. |
— : LEGEND
a @ a ? ]
s op IBL \Y& - @ Outfall Pipe Location
e ¢ ® \ g "' Shallow Monitoring Well
_ ) ?" 3 s Fe
NOTES / - S @ -+ Surface Water Gauging Station
1. GROUNDWATER ELEVATIONS REPRESENT - i -AG30 4 Piezometer
THE 99.9TH PERCENTILE. * =y N 7 - :
2> ELEVATION DATA IN NAVD 88. oJii = T Proposed Membrane Liner Surface Contours
------- . = o Transducer Well
\ £ :
R S I TN \ =,
SCALE:
— JOB 60225155
GREENWICH HIGH SCHOOL A-COM FIGURE 1 .
10 HILLSIDE ROAD o on e e — — PROPOSED MEMBRANE LINER ELEVATIONS N
GREENWICH, CT SOALE COMPARED TO 99.9th PERCENTILE
—_—— GROUNDWATER ELEVATIONS SeeT




Figure 2

MW-AA12 & MW-AA12D
Shallow/Deep Groundwater
Temperature and Elevation

Greenwich High School

e MW-AA12
« MW-AA12D
o Other Wells

Note: Elevations shown in NGVD 29.
Site conversion factor: NGVD 29 - 1.1 = NAVD 88
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Figure 3

MW-AJ13 & MW-AJ13D
Shallow/Deep Groundwater
Temperature and Elevation

Greenwich High School

e MW-AJ13
*« MW-AJ13D
o Other Wells

Note: Elevations shown in NGVD 29.
Site conversion factor: NGVD 29 - 1.1 = NAVD 88
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Figure 6

MW-Y15 & MW-Y15D
Shallow/Deep Groundwater
Temperature and Elevation

Greenwich High School
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o Other Wells

Note: Elevations shown in NGVD 29.
Site conversion factor: NGVD 29 - 1.1 = NAVD 88
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Figure 7 - MW-AL10 Groundwater Elevation and Temperature MW-AL10 Groundwater Elevation Greenwich High School
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Figure 8 - MW-AG10 Groundwater Elevation and Temperature
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Figure 9 - MW-AES8 Groundwater Elevation and Temperature Greenwich High School

MW-AE8 Groundwater Elevation

49.5
49

48.5
48 '
475
47
46.5

46

455

45

445
10/2/2019 0:00 10/22/2019 0:00 11/11/2019 0:00 12/1/2019 0:00 12/21/2019 0:00 1/10/2020 0:00 1/30/2020 0:00 2/19/2020 0:00 3/10/2020 0:00 3/30/2020 0:00 4/19/2020 0:00

Note: Elevations shown in NGVD 29.

Site conversion factor: NGVD 29 - 1.1 = NAVD 88 MW-AES Temperature
18
16
14

12

10

0
10/2/2019 0:00 10/22/2019 0:00 11/11/2019 0:00 12/1/2019 0:00 12/21/2019 0:00 1/10/2020 0:00 1/30/2020 0:00 2/19/2020 0:00 3/10/2020 0:00 3/30/2020 0:00 4/19/2020 0:00



Figure 10 - MW-AH16R Groundwater Elevation and Temperature Greenwich High School
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