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INTRODUCTION & BACKGROUND

Overview

The goal of the Pre-Feasibility Study (July 6, 2012) was to closely review and determine possible long-
term solutions or options for the Hillside and Mitchell Elementary Schools. This report, The
Environmental Evaluation of the Hillside School Site, is a further look at the particular site conditions that
exist on the Hillside site due to the TCE chemicals found in the groundwater, and will assist in
determining  the feasibility of the design options presented in the previous report concerning
development on the Site. This report is intended to supplement the previous reports and assist the
Town of Needham in its preparation of a Statement of Interest (SOI) for the Massachusetts School
Building Authority (MSBA).

Dore & Whittier, with the permission of the Town of Needham, consulted with Lord Associates to
develop this environmental evaluation. Lord Associates was chosen to assist in this task due to their
extensive knowledge of the Microwave Development Laboratories (MDL) site (the source of
contamination) and the Hillside School site. Lord Associates has been working with MDL and the
Department of Environmental Protection in the testing and evaluation of each of the sites affected by
the chemicals.

Site cost estimates were developed based on the three options for the Hillside School site presented in
the Pre-Feasibility study, which are:

e additions and renovations to the existing school;
e construction of a new school on the existing site and the removal of the existing school;
e relocation of the Hillside School and repurposing of the Hillside site for sports fields.

Additional information and diagrams of these options can be found in the Pre-Feasibility report dated
July 6, 2012.

Dore & Whittier Architects, Inc. Hillside School B-1
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EXECUTIVE SUMMARY

The Pre-Feasibility Study (dated July 6, 2012) that preceded this report was a comprehensive
study of the existing conditions and possible design options for the Hillside and Mitchell
Elementary Schools. The potential Hillside options outlined in that study include; additions
and renovation to the existing Hillside School, construction of a new school on the Hillside site,
and relocation of the Hillside School to another site creating the opportunity to develop
playfields on the Hillside site. Each option has both opportunities and constraints.

The Hillside School site conditions are unique. In addition to its sloped landscape, high water
table and extensive wetlands, a 1980s off-site chemical spill upgradient of the school site has
required that the site and the school building be consistently monitored for chlorinated
hydrocarbon trichloroethene (TCE) and its byproduct tetrachloroethene (PCE).

The chemical TCE originates at the Microwave Development Laboratory, Inc. (MDL) property
(see map below). Since identification of TCE in the indoor air of the school, a sub-slab
depressurization system (SSD) of under-slab venting and monitoring has been in place. Air
guality monitoring has indicated that over the years, this system has been effective in
eliminating the intrusion of vapors into the school environment.

The on-site groundwater cleanup has been less effective over time. Per the Department of
Environmental Protection (DEP), the concentrations of contaminated groundwater on the
Hillside site remains above applicable standards. Test wells were installed on the Hillside site, at
the source site and at other properties affected by the chemical spill. The monitoring of most
of these wells indicates that over the last 12 years there has been a significant improvement to
the quality of the groundwater. However, while the wells located up gradient (east) of the
school show a decreasing trend, those located down gradient (west) indicate an increase in the
shallow well and no significant change in the deeper well. In 2010, additional wells were
installed on the Hillside School site to further investigate these conditions. Results from the
sampling of the new wells in August 2012 indicate the levels of TCE remain above DEP allowable
standards.

Per the DEP, the Hillside School Site is considered to be in Phase Il of a five-phase investigation
and cleanup process. An outline of the five phases is as follows:

Phase I: Investigation
Phase Il: Comprehensive assessment
Phase llI: Identifications of remedial alternatives

Dore & Whittier Architects, Inc. Hillside School Cc-1
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Phase IV: Implementation of remedy
Phase V: Operation and maintenance

Full remediation of the Hillside site is difficult due to the ongoing use of the site as an
elementary school and because the highest level of concentration of contaminated ground
water is located underneath the building. Recommendations for alternate methods of
remediation were submitted to the DEP in 2011, and their implementation is awaiting the
Town’s decision regarding the school / site development, as it may be most effective to
coordinate remediation with any proposed construction.

The Hillside School design options vary in the amount of site work required, however each
option requires some level of disruption of the existing soils and the hillside. To date, the
testing of soil samples has been limited, and the soils that have been tested have fallen below
the maximum allowable TVOC (total volatile organic compounds) allowed for disposal in a
Massachusetts lined landfill site. The cost outlined in the report assumes that the Hillside soil
will be accepted in a state landfill and additional mitigation will not be required. However, due
to the limited testing, the true level of soil contamination is unknown. Should further soil
testing indicate a level of contamination that’s above the level accepted by the state landfills,
soils will need to be remediated on-site. The options for this remediation will vary depending
on the level of contamination, stock piling, spreading the soil on-site, or on-site pug milling (soil
agitation) are possible options for on-site remediation. The cost associated with treating soils
on-site is not included in the estimates provided. An additional cost of approximately $70 per
ton should be added to the estimates if it is determined that the soils require on-site treatment.
The current estimate for the transport and disposal of the soil is $191,000-5348,000 per the
Lord Associates report. Increasing the cost per ton for on-site remediation of soil will
significantly increase those estimates to a range of $764,000 — $1,160,000.

The existing school uses a crawl space ventilation and a sub slab depressurization system which
is regularly monitored and tested, thus adding to the operational cost of the facility. The cost of
a installing a similar system has been factored into the estimated design cost of the Hillside
School options. Alternative methods, new technologies or other building solutions may exist
and be applicable solutions for new construction. One such method is an interceptor trench or
barrier, or impervious membrane which may reduce the need for continued monitoring and
operation of the depressurization system. Additional methods for complete site remediation
can be explored, such as chemical injection or oxidation and, if found successful, could remove
the environmental risk of TCE or PCE containments in the groundwater, soil, and air in and
around the Hillside School site.

C-2 Hillside School Dore & Whittier Architects, Inc.
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MDI Site

Hillside School

HILLSIDE
SCHOOL

Maps showing the TCE concentrations and the limits of the plume are available at the
Needham Public Library or through the MA DWP.

Dore & Whittier Architects, Inc. Hillside School C-3



Section D




Prefeasibility Environmental Evaluation for
Hillside School Property

Prepared For:
Dore and Whitter Architects, Inc.
260 Merrimack Street

Building 7, 2" floor
Newburyport, MA. 01950

Prepared By:

Lord Associates, Inc.
1506 Providence Highway, Suite 30
Norwood, MA 02062

Project No. 1904

September 20, 2012



Hillside School Prefeasibility Environmental Evaluation
September, 2012

Table of Contents
I.  Introduction and Background ............ccooieiiiiiieiieie e 2
Il. SHEE STALUS. ...ttt bbb bbb 2
1. SITE CONAITIONS .....tiieieitie ittt sttt ste et e sae e 4
P20 I Yo [ (0T [=To] o]0 VUSSP SSRRS 4
2.2 Groundwater QUANILY .........couiiieiiiie et 6
2.3 SO QUANILY ...ttt et e te et e s e e nneenenneas 7
I11. Cost Considerations of Redevelopment AIErNatives ..........ccocevvvenieninie e 7

Tables

Table 1: Summary of Groundwater Elevation Data

Table 2: Summary of TCE Concentrations (in ug/L) in “Deep” Wells between Crescent
Road and Hillside School

Table 3: Summary of Hillside School Key Well Data

Table 4: Summary of Soil Excavation Cost Estimates

Table 5: Summary of Vapor Mitigation Cost Estimates

Table 6: Summary of Total Remediation Cost Estimates Associated with Redevelopment

Figures

Figure 1: Site Locus

Figure 2: Site Plan

Figure 3: TCE in Hillside School Wells Over Time
Appendices

Appendix A: Boring Logs and Cross Section Plan
Appendix B: Copies of Architectural Figures

Page 1 of 10



Hillside School Prefeasibility Environmental Evaluation
September, 2012

l. Introduction and Background

As part of The Town of Needham’s master planning process, it has contracted with the
architectural firm Dore and Whitter Architects, Inc., to complete a Prefeasibility Study
for redevelopment considerations of the Hillside Elementary School located at Glen Gary
Drive. Alternatives under consideration for the school include:

e Addition/renovation of existing school,;
e Demolition and construction of a new school on a new footprint on the site, and
e Demolition and construction of new sports fields on the site.

Because the property on which the Hillside School is located within the boundaries of a
state-listed priority disposal site (RTN 3-0386), Lord Associates, Inc. (LAI) was tasked
with summarizing the subsurface environmental conditions at the property relative to the
proposed redevelopment alternatives and implications for construction and future
management of systems within the school to prevent exposure to environmental
contaminants.

Environmental contaminants of concern present in groundwater and soil at the subject
property include the chlorinated hydrocarbon trichloroethene (TCE) and its various
breakdown products. The source of the TCE originates at property located on Crescent
Road owned by the Microwave Development Laboratory, Inc. (MDL) approximately 500
feet to the east of the school.

Since the identification of TCE in indoor air at the school in 1989, systems have been in-
place that are designed to prevent the intrusion of vapors from the subsurface into the
school and eliminate exposure to students and faculty. Regular monitoring of indoor air
quality for the past 23 years indicates that the system has been successful in meeting this
goal.

While site conditions have greatly improved at the source areas and other locations
upgradient of the school, concentrations remain above applicable Department of
Environmental Protection (DEP) groundwater cleanup standards at the school property.
As these conditions are likely to continue to persist for some time, any proposed change
in future activity and use needs to be evaluated relative to environmental risk.

Il. Site Status

There are five phases of investigation and cleanup under the Massachusetts Contingency
Plan regulations at 310 CMR 40.0000. Phase I is the initial site investigation phase,
under which sufficient information is gathered to identify a release to the environment
and begin assessing the degree of risk that conditions represent to human health, safety,
public welfare and the environment. Phase Il is where a comprehensive assessment of
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the site is made, defining the nature and extent of contamination as well characterizing
the significance of potential risk of harm. Phase I11 is the identification of remedial
alternatives, and Phase 1V is the plan to implement the remedy. Phase V is the operation
and maintenance of the remedy.

The DEP considers the Hillside School Area to be within Phase I11l. These regulations
(310 CMR 40.0852) require that a Phase 11 Remedial Action Plan results in the selection
of a remedial action alternative which is a likely Permanent Solution, except where it is
demonstrated that a Permanent Solution is not feasible or that the implementation of a
Temporary Solution would be more cost-effective and timely than the implementation of
a feasible Permanent Solution.

A Focused Phase 111 Remedial Action Plan (RAP) was prepared by Shaw Environmental,
Inc. on behalf of Massachusetts Department of Environmental Protection (DEP) dated
February 18, 2004 that identified In-Situ Chemical Oxidation (ISCO) as the preferred
remedial alternative to address the *“source areas” on the MDL property. A program to
implement this solution was proposed by Lord Associates, Inc. on behalf of MDL in the
May 24, 2010 Phase IV Remedy Implementation Plan (RIP). The RIP was implemented
in October of 2010, and is on-going.

To address conditions at the Hillside School and Hasenfus Circle areas of the Site, the
Phase 111 RAP identified two potentially feasible alternatives: continued operation of the
active sub-slab depressurization systems (SSDs), and the installation of permeable
reactive barriers. The Continued operation of the SSDs was recommended as the
preferred option due to cost considerations.

The SSDs installed at the school were designed to prevent indoor air exposure to site
contaminants by intercepting site contaminants that volatilize from groundwater to soil
vapor beneath the building. Their design is not intended to remediate (clean-up) the
source of the contamination. While these systems have demonstrated their effectiveness
in preventing exposure to site contaminants since their installation in 1989, it was
recognized that the concentrations of TCE in groundwater in monitoring wells MW-10
and MW-11D located west of the school has not changed significantly in the past ten
years. On February 1, 2010, the DEP issued a Phase 111 Approval letter to MDL for
source control measures that included a requirement to re-visit the evaluation of potential
remedial solutions for the Hillside School area.

As described in Lord Associates May 24, 2010 Phase IV Remedy Implementation Plan
prepared for the source area on MDL property, there had not been any feasibility or pilot
testing of remedial technologies at the Hillside School area of the Site to-date. Factors
that make a straight-forward remedial approach difficult to implement at the Hillside
School area of the Site include:

e Limited access, as the current use is an elementary school,
e Location of the highest concentrations are underneath the school;
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e Limited space upgradient of the school, as the hill grade rises significantly from
within a few feet of the school’s east side to the wooded areas up to Crescent
Road;

e Dense (low conductivity) soil types;

e High groundwater elevations; and

e Potential high natural Soil Oxidant Demand (“SOD”).

For these reasons, additional testing was completed at the school in 2010 to better
understand the physical chemistry of groundwater, soil oxidant demand, hydraulic
conductivity, biologic activity, and other parameters such as oxidation/reduction potential
(ORP) and pH that will affect the selection of the remedial approach for this area.

A Draft Phase Il Plan was submitted to the DEP in 2011 that identified targeted in-situ
chemical oxidation and continued SSD with monitored natural attenuation as feasible
solutions. However, it was also recommended that implementation of these alternatives
be delayed pending the Town’s decision regarding school redevelopment. It is
recognized that timing of the implementation of a remedy with the construction process
may be advantageous.

Il. Site Conditions

2.1 Hydrogeology

The Hillside School was constructed in 1960. As the name implies, it was constructed on
the west side of the base of a hill which rises to an elevation approximately 60 feet higher
than the school property (see Figure 1). To construct the school property, an area of
wetlands was filled-in and brought to grade to form the athletic fields west of the
building. The school building itself was constructed on glacially derived deposits of silt,
sand, gravel, and clay materials in the form of a well compacted basal till. A veneer of
glacial outwash, deposited immediately above the till surface has been noted in several
areas on the hillside, and extends in thickness at the base of the hill out across Rosemary
Meadow to the West. In addition, a layer of fill/reworked till immediately below grade
was noted in the developed portions of the site’.

Bedrock in the area has been classified as a meta-volcanic rhyolite schist of the Mattapan
Volcanic Complex. A bedrock “trough” was described as beginning at the base of the
hill near the school running east to west. At this location, the southern wall of the trough
drops from an elevation of approximately 173 feet MSL at MW-11D to an elevation of
148 feet MSL at MW-27D, and then rises up to the northern wall to an elevation of
approximately 167 feet MSL at CW-2.

Two new wells (“LB-1/MW” & “LB-2/MW”), were installed at the school in 2010 to fill-
in data gaps regarding shallow groundwater conditions. The new well locations were
selected to be representative of conditions at the northeast side of the school building

! Final Phase 11 Comprehensive Site Assessment. Cygnus Group, Inc. June 30, 2000
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upgradient of wells MW-10 & MW-11D, and in the shallow aquifer near MW-28S and
MW-29D (see Figure 2).

The soil types identified during the installation of the new wells were consistent with
those previously mapped for the Phase II Comprehensive Site Assessment (CSA) in
2000. Approximately ten feet of very dense coarse gravelly sand overlies very dense
gray silty sand to the north of the school. Similar stratigraphy is found to the east of the
north end of the school, with the silty sand being encountered at a shallower (approx. 5
feet) depth. Copies of the boring logs for the new wells as well as all others at the school,
and a copy of the cross section plan drawn through this area of the Site for the 2000
Phase Il CSA are provided in Appendix A.

To estimate the hydraulic conductivity of the soils at the new boring locations, single
well steady-state pumping tests were conducted at wells LB-1/MW and LB-2/MW. The
method used was developed by Dr. Gary Robbins at the University of Connecticut.

Using this method, the hydraulic conductivity was estimated at 7.2 x10cm/s at well LB-
1/MW. The tests could not be completed at LB-2/MW due to insufficient water recharge.
Earlier packer testing completed on school property at well MW-27D indicate a
calculated hydraulic conductivity of 2.10 x 10" cm/s at a depth of 49 to 50 ft. below
surface grade (bsg); 6.94 x 10 cm/s at a depth of 59-64 ft bsg; and 1.54 x 10 cm/s at a
depth of 69 to 74 ft bsg®.

These results indicate that the shallow overburden gravelly sandy soils are more
permeable than the deeper silty sands. However, both soil types are noted as “very
dense”, and wells sampled in this area exhibit slow recharge.

A record of the depth to groundwater within the groundwater monitoring wells at the
school has been kept since their installation for each sampling event (see Table 1
following text). These data indicate that the depth to groundwater varies a few feet
seasonally, with the highest elevations being recorded in the spring. The depth to
groundwater is shallowest on the east side of the school where it may be found within a
few feet of the surface.

A groundwater seep is observed each spring near the toe of the slope behind the school to
the east. A catch basin was installed at this location to divert the flow away from the
school to the downgradient wetlands. Groundwater may be observed running into this
flow structure all year. Calculations of vertical groundwater gradient were made in the
June 2000 Phase Il Comprehensive Site Assessment Report that indicated that there was
a downward gradient at the top of the hill all the way to the Hillside property. At the
school property, the vertical gradients become shallower, and exhibit pronounced
seasonal and weather dependent elevations.

The depth to groundwater on the west side of the school is deeper, typically within 5 feet
of the surface. Groundwater infiltration into the utility crawlspaces and subgrade spaces
has been a continual problem since construction of the school.

2 Table 5, Final Phase 11 Comprehensive Site Assessment Report, June 30, 2000 by Cygnus Group, Inc.
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2.2 Groundwater Quality

The primary contaminant of concern identified in groundwater on the school property is
trichloroethene (TCE). Lesser concentrations of tetrachloroethene (PCE) and degradation
products of TCE have also been detected; however, the primary concern for potential
vapor intrusion into the school building has been TCE. Extensive monitoring of
groundwater for these contaminants has taken place at this and other locations of the Site
since the late 1980’s.

Since the implementation of remedial activities at the “source areas” upgradient of the
school, significant improvements in groundwater quality have been achieved. Current
sampling data indicates that all remedial objectives set for TCE have been met, and a
sampling program has been implemented to monitor conditions for potential “rebound”
effects, as well as changes in downgradient water quality.

An assessment of groundwater conditions at downgradient monitoring wells between
Crescent Road and the Hillside School over the last twelve years indicates that there have
also been significant improvements in TCE concentration. As shown in the following
Table 2, concentrations of TCE have decreased by greater than 70% during this time
period in the “deeper” (>20’bsg) aquifer.

Table 2
Summary of TCE Concentrations (in ug/L) in “Deep” Wells between Crescent Road
and Hillside School

%
Well ID Location Jun-00 | Jun-12 change
B-46D 140 Crescent Road 330 66 80.0
B-38D 124 Crescent Road 1,390 420 70.0
MW-14D 140 Crescent Road 2,600 2.7 99.0
140 (rear) Crescent
B-28D Road 2,775 24 99.0
124 (rear) Crescent
B-42D Road 2,638 190 93.0
B-44D Hillside School 2,325 380 84.0

An assessment of TCE concentrations in groundwater at wells located on Hillside School
property north and west of the school, do not show much improvement over that same
time period. While wells located directly upgradient (east) of the school show a
decreasing trend, the couplet MW-10 and MW-11D located downgradient (west) of the
school actually indicate an increase in the shallow well, and no significant change in the
deeper well. A summary of the annual data collected at these wells is provided as Table
3 and graphed on Figure 3.
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Sampling of the two new wells installed in the shallow aquifer north (LB-1/MW) and east
(LB-2/MW) in August of 2012 resulted in detections of TCE at concentrations of 310 and
74 micrograms per liter (ug/L>), respectively. Both of these results exceed the applicable
MCP Method 1 GW-2 groundwater cleanup standard set for TCE at 30 ug/L. Note that
the site-specific risk characterization completed for the school in June 2000 identified a
groundwater remedial objective of 50 ug/L for TCE.

These data indicate that the activities completed at the source areas have yet to result in a
marked change in TCE concentrations at the base of the slope of the hill where the
Hillside School is located. This may be explained by the low hydraulic conductivity soils
which result in relatively long travel time estimates from the source areas to the school.
Prior studies estimated these to be in excess of ten years®. As the gradient flattens out at
the school, the travel time would decrease further.

2.3 Soil Quality

With few exceptions, the sampling and analyses of soil samples has been limited to the
headspace screening of soil collected during test borings for total volatile organic
compounds (VOCs) with a hand-held photoionization detector. These data indicate that
soil is not impacted until it is in contact with contaminated groundwater in the saturated
zone. A few samples collected within the top two feet of the surface at the Hillside
School in preparation of the construction of modular classrooms were analyzed by a
state-certified lab. These data did not indicate the presence of VOCs.

At the “source” area of the former cesspools on MDL property, the maximum recorded
TCE detection in soil was 4.2 milligrams per kilogram (mg/Kg). Note that these samples
were collected without the use of methanol preservative as is now required, therefore the
results may be considered to be biased low. For comparison purposes, the most stringent
TCE soil cleanup standard applicable for the Site, S-1/GW-1 is 0.3 mg/Kg, and the S-
1/GW-2 standard is 2 mg/Kg. The maximum concentration for TVOC disposal in a lined
landfill in Massachusetts is 10 mg/Kg. Additional testing of soil for VOCs is not
planned.

I11. Cost Considerations of Redevelopment Alternatives

Each of the proposed redevelopment alternatives involves some expansion to the east into
the slope of the hill. Copies of the preliminary architectural drawings are provided in
Appendix B. Excavation into the slope will encounter contaminated groundwater within
a few feet of the surface (pending seasonal fluctuations). Water saturated soil with some

® The unit micrograms per liter (ug/L) is roughly equivalent to parts per billion (ppb). A part per million
(mg/L), is 1000 times greater than a ug/L.

* Final Phase 11 Comprehensive Site Assessment Report. MDL, prepared by the Cygnus Group, Inc., June
30, 2000.
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degree of site contamination will also be encountered. Given these conditions, there must
be design consideration for 1)groundwater management , 2) soil disposal options, and 3)
new design features for the prevention of vapor intrusion.

1. Groundwater/Surface water Management

Expansion into the shallow water table will require the new design to incorporate a
system to intercept and divert the flow to the adjacent wetlands. At present, three
catchbasins are located on the east side of the school which are designed to collect
surface water and divert it to an outfall located behind the ball field to the north in the
adjacent wetlands. Groundwater may be observed seeping into the basins on a continual
basis throughout the year. As analyses of this groundwater at the outfall in the past
showed relatively low TCE concentrations (approx. 30 ug/L), no treatment has been
required prior to discharge to the adjacent wetlands.

Despite this collection and diversion system, the school periodically experiences flooding
conditions in the utility crawlspaces and subgrade furnace room. In the past,
groundwater has also infiltrated the foundation wall of the rooms located on the first
floor.

The new design options will need to include a replacement for this catchbasin system.

An improved design should be used that will purposefully intercept groundwater at the
elevation of the new foundation and divert it to the wetlands. Costs for the design and
installation of a new catchbasin system are estimated at $60,000.

In addition to the long-term management of groundwater and surface water, during active
excavation, provisions will need to be made to control infiltrating groundwater. The
permitting and installation of a dewatering system including fractionation tank is
estimated at $30,000. Rental and monitoring expenses are dependent on the length of
time the excavation is open. For estimation purposes, we have considered a 3-9 month
operating period at a cost of $56,000-128,000.

2. Soil Disposal Options

Soil excavated from the hillside will require testing for VOCs and segregation based on
the concentrations detected for off-site disposal. Based on the nature of the contaminant,
it is not likely that soil concentrations will exceed the in-state lined landfill disposal
standard of 10 mg/Kg total VOCs. Therefore special treatment prior to off-site landfill
disposal is not likely to be required.

Each of the three redevelopment options requires some soil excavation. Approximate

areas affected, estimated soil volumes displaced, and landfill disposal costs are
summarized below.
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Table 4
Summary of Soil Excavation Cost Estimates

Option: Area |Depth{Depth| Volume | Volume 10% 10% $at25 Sat25 $at30 $at30

ft ft ft ft’ ft’ yd yd ton ton |cont i ingen: ton ton ton ton

Addition/Renovation
East Side[ 15,000| 4 5 60,000 | 75,000 | 2,222 ] 2,778 | 3,333 4,167 3,666.7 | 4,583.3| S 91,667 | $114,583 | $110,000 | $137,500

North Side| 10,000 4 5 40,000 | 50,000 [ 1,481 ] 1,852 | 2,222 2,778 2,444.4 | 3,055.6|S 61,111 S 76,389 | S 73,333 | S 91,667

$152,778 | $190,972 | $183,333 | $229,167

New Construction 38000 4 | 5 | 152,000 | 190,000 | 5,630 | 7,037 | 8,444 | 10,556 | 9,288.9 | 11,611.1 | $232,222 | $290,278 | $ 278,667 | $348,333

Athletic Field Use 47,000] 3 | 4 | 141,000 | 188,000 | 5222 | 6,963 | 7,833 | 10,444 | 8,616.7 | 11,488.9 | $215,417 | $287,222 | $258,500 | $344,667

As shown, these design options potentially would require between 6,000 and 12,000 tons
of soil to be disposed of off-site. Transport and disposal at a state-approved lined
landfill could cost between $191,000 to $348,000.

Additional expense related to the on-site monitoring, lab testing, and planning could add
an additional $25,000 to $30,000, for a total soil excavation cost estimate between
$216,000-$378,000.

3. Mitigation of Vapor Intrusion

The system the school currently uses to mitigate vapor intrusion consists of a crawlspace
ventilation system and a subslab depressurization system. The crawlspace system
ventilates the existing utility tunnels. The subslab system utilizes multiple collection
points throughout the school to depressurize the slab. As the data indicates, groundwater
conditions in excess of the cleanup standard designed to be protective of indoor air issues
are likely to persist for some time well into the design life of the new building.
Consequently, the new design will need to feature provisions to replace these vapor
intrusion mitigation systems.

Such design features should include an impervious membrane or barrier coating on the
concrete foundation slab and walls, and soil gas collection points beneath the slab that
may be re-activated with powered blowers if testing indicates that the membrane is not
effective. The expanded footprint of the building under the renovation and new
construction options would likely require an expanded system, adding to the operation
and maintenance costs. Under the athletic field construction scenario, a field house
building would be constructed. Although occupancy inside the field house is anticipated
to be of short duration, to be conservative, construction should include the installation of
a vapor barrier. Installation of a sub-slab depressurization system will not likely be
necessary, but is considered.

A summary of the areas requiring membrane installation, SSD installation and
approximate costs are provided in the following table.
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Table 5
Summary of Vapor Mitigation Cost Estimates
Option: Area | Membrane Installation [SSD Installation Total
ft? @S$1/sf @5/sf Vapor Mitigation
Addition/Renovation| 25,000 | $25,000 S 125,000 ]| S 10,000 | $35,000 | $ 135,000
New Construction 38,000 | $38,000 S 190,000 S 15,000 | $53,000 | $ 205,000
Athletic Field Use 2,500 $ 2,500 S 12,500 | $ 2,500 | $ 2,500 | $ 15,000

Annual operation and maintenance costs would be approximately the same as the current
system assuming the crawlspace ventilation system would be eliminated and a similar
monitoring plan implemented. At present, these costs approximate $25,000, annually for
which MDL is responsible.

A summary of the total cost estimates for each of the redevelopment options follow.
Note that these are 2012 cost numbers. An escalation factor between 3-5% per year
should be considered for future planning purposes.

Table 6
Summary of Total Remedial Cost Estimates Associated with Redevelopment
Options
Option Remediation Cost Estimate Sub Total
Addition/Renovation Groundwater Mgmt. | $116,000-188,000
Soil Disposal $183,000-259,000
Vapor Mitigation $35,000-135,000 | $334,000-582,000
New Construction Groundwater Mgmt. | $116,000-188,000
Soil Disposal $262,000-378,000
Vapor Mitigation $53,000-205,000 | $431,000-771,000
Athletic Field Use Groundwater Mgmt. | $116,000-188,000
Soil Disposal $245,000-375,000
Vapor Mitigation $2,500-15,000 $363,500-578,000
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Table 1

Groundwater Elevations

Cresent Road Site, Needham, MA

RIM [ oct-99 | Jan-00| Apr-00] Jul-00] Oct-00] Jan-01 | Apr-01 | Jul-01 Oct-01 Jan-02 | Apr-02 Jul-02 | oct-02 | Jan-03

SURVEY | ELEV. | ELEV. | ELEV. | ELEV. | ELEV. | ELEV. | ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV.
POINT (it (it) (it) (ft.) (it) (i) (it) (it) (it) (it) (ft) (i) (it (i) (it
MDL-2 26020 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MDL-3 25420 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MDL-4 256.60 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MDL-5 27140 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MDL-7 25920 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MDL-9 25960 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MDL-10 25220 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MDL-11 25230 | NA | 236.37 | 244.08 | 235.80 | 232.50 NA 244.14 237.10 231.67 230.08 237.61 236.64 NA NA
GB-1 255.80 | NA NA NA | 24747 NA NA NA 247.39 NA NA NA NA NA NA
GB-2 25450 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA
GB-3 24870 | NA NA NA | 22990| NA NA NA 230.31 NA NA NA NA NA NA
GT-1D 19875 | NA | 189.19 | 189.21 | 187.99 | 188.95 | 189.01 188.70 NA 188.88 NG 189.30 NA NA NA
GT-2l 19884 | NA | 189.11 | 189.09 | 188.44 | 188.85 | 189.84 189.63 NA 188.90 NG 189.33 NA NA NA
GT-3D 19715 | NA NA NA | 18842 | NA NA NA 189.07 NA NA NA NA NA NA
GT-4l 197.06 | NA NA | 189.12 | 18857 | NA NA NA 189.06 NA NA NA NA NA NA
B-1 25298 | NA NA NA | 24528 | NA NA NA 245.03 NA NA NA NA NA NA
B-3 255.00 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-4 260.90 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-14 24816 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-15 24254 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-16 23881 | NA NA NA | 22786 | NA NA NA 227.61 NA NA NA 22753 NA NA
B-17 25360 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-18 23973 | NA NA NA | 22058 | NA NA NA 220.23 NA NA NA 220.68 NA NA
B-19 237.42 | 224.44 | 225.08 | 226.23 | 225.79 | 223.02 | 226.48 227.28 22555 22321 221.44 NA NA NA NA
B-20 24970 | NA NA NA | 23700 NA NA NA 235.7 NA NA NA NA NA NA
B-21 250.00 | NA NA NA | 237.95] NA NA NA 236.58 NA NA NA NA NA NA
B-22 25460 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA

B-23 206.70 | 204.92 | 20458 | 204.95 | 204.35 | 197.37 | 20451 NA 199.18 NA 205.02 204.76 20473 | 20527 | 20481
B-24 19350 | NA NA NA | 189.93| NA NA NA 189.68 NA NA NA NA NA NA
B-25 257.00 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-26D 25470 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-27 25710 | NA NA NA NA NA NA NA NA NA NA NA NA NA NA

B-28D 237.43 | 218.01 | 21855 | 2197 | 218.95 | 217.17 | 196.43 221.89 22513 216.80 216.26 218.95 21845 | 21712 | 219.36
B-29D 19360 | NA NA NA | 19170 NA NA NA NA NA NA NA NA NA NA
B-30 208.60 | NA NA NA | 20261] NA NA NA 202.45 NA NA NA NA NA NA

Notes: NA- Not Available; NI- Not installed; * Artesian effects noted at MW-25D and MW-26S; *Gauged on 12/2/97.

Wells without shown rim elevation are reported at depth to GW, not GW elevation

Lord Associates, Inc.
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7/24/2012

Table 1

Groundwater Elevations

Cresent Road Site, Needham, MA

RIM Oct-99 | Jan-00| Apr-00] Jul-00] Oct-00] Jan-01 Apr-01 Jul-01 Oct-01 Jan-02 Jan-02 Jul-02 Oct-02 Jan-03
SURVEY ELEV. | ELEV. ELEV. ELEV. | ELEV. | ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV.
POINT (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.)
B-31 251.00 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-32D 251.30 233 NA NA 231.64 NA NA NA 231.8 NA NA NA 239.87 NA NA
B-33 263.40 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-34D 263.40 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-35D 255.90 NA NA NA 246.04 NA NA NA 245.69 NA NA NA 246.03 NA NA
B-36D 248.80 NA NA NA 230.75 NA NA NA 230.29 NA NA NA 230.32 NA NA
B-37 254.10 NA 245.75 | 247.53 | 245.53 | 245.32 244.5 246.00 245.2 DRY 245.59 245.83 NA NA NA
B-38D 254.10 NA 239.4 | 242.46 | 240.43 | 237.25 NA 243.34 239.7 236.64 235.05 240.76 239.92 NA NA
B-39 264.50 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-40S 192.60 | 190.25 | 190.29 | 190.56 | 189.9 | 190.34 NA 190.73 189.77 189.99 190.13 NA NA NA NA
B-41 236.30 | 219.6 | 219.82 | 220.85 | 220.61 | 219.07 219.87 225.08 220.2 218.78 218.19 NA NA NA NA
B-42D 236.40 | 213.85 | 216.16 | 216.81 | 216.53 | 215.43 218.96 218.21 216.51 215.37 214.87 216.45 216.19 215.57 216.59
B-44D 206.30 | 199.4 | 199.28 | 198.62 | 198.95 199 199.36 196.12 204.2 197.54 199.2 199.47 198.87 199.27 199.39
B-45 252.50 NA 239.08 | 243.68 | 240.94 239 NA 244.87 239.56 NA DRY 241.17 NA NA NA
B-46D 252.50 NA 236.8 | 240.95 | 238.55 | 234.37 237.93 242.06 237.22 233.37 231.57 238.17 NA NA NA
B-47D 252.90 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-48 263.30 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-49D 263.60 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-X 201.70 NA NA NA NA 195.91 195.96 198.15 196 195.6 196.04 195.97 197.57 196.13 195.95
B-Y 194.40 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-1 233.30 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-2 230.10 NA 2115 | 211.52 | 211.02 | 210.56 210.90 212.22 210.60 218.06 218.56 218.42 218.11 218.32 218.59
MW-3 232.40 | 230.05 NA NA 229.7 NA NA NA 229.37 NA NA NA 229.54 NA NA
MW-4 225.70 NA NA NA 206.19 NA NA NA 206.30 NA NA NA NA NA NA
MW-5 224.20 NA NA NA 212.05 NA NA NA 214.07 NA NA NA NA NA NA
MW-6 219.20 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-7 207.60 NA NA NA 196.6 NA NA NA 196.40 NA NA NA 196.25 NA NA
MW-8 205.80 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-9 195.60 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-10 194.40 | 190.45 | 190.3 190.87 | 189.67 | 189.70 NA 192.49 189.67 181.55 190.40 190.37 189.84 190.52 190.90
MW-11D 194.10 | 189.95 | 190.36 | 191.55 190.4 | 190.83 NA 193.77 190.39 190.26 190.96 NA 191.51 191.70 192.45
MW-12D 192.50 | 190.05 | 190.09 | 190.29 | 189.54 | 189.75 NA 190.55 189.45 189.57 190.23 NA NA NA NA
MW-13D 230.30 NA 218.89 | 218.86 | 218.30 | 218.34 218.58 219.82 218.15 210.43 210.78 211.36 210.99 191.71 211.55
MW-14D 247.30 | 230.03 | 234.63 | 237.60 NA 232.29 235.84 241.98 234.80 231.57 230.38 236.55 235.31 232.28 237.35
MW-14S 247.80 | 233.80 | 234.47 | 238.24 NA 232.07 236.12 242.60 234.80 231.01 230.31 NA NA NA NA

Notes: NA- Not Available; NI- Not installed; * Artesian effects noted at MW-25D and MW-26S; *Gauged on 12/2/97.

Wells without shown rim elevation are reported at depth to GW, not GW elevation

Lord Associates, Inc.
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7/24/2012

Table 1

Groundwater Elevations

Cresent Road Site, Needham, MA

RIM Oct-99 | Jan-00| Apr-00] Jul-00] Oct-00] Jan-01 Apr-01 Jul-01 Oct-01 Jan-02 Jan-02 Jul-02 Oct-02 Jan-03
SURVEY ELEV. | ELEV. ELEV. ELEV. | ELEV. | ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV.
POINT (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.)
MW-15S 236.98 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-16D 236.94 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-17D 200.25 | 187.83 NA NA 188.78 NA NA NA 188.93 NA NA NA 175.49 NA NA
MW-18S 200.22 | 189.07 NA NA 188.88 NA NA NA 188.92 NA NA NA 189.91 NA NA
MW-19D 198.39 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-20D 193.36 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-21S 193.24 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-22D 199.51 | 189.06 | 189.01 | 189.2 | 188.61 | 188.85 188.81 189.79 188.77 188.91 NA 189.36 189.24 189.41 189.39
MW-23M 199.74 | 189.04 | 189.05 | 189.21 | 188.24 | 188.86 188.94 189.58 189 189.33 NA 160.24 189.62 190.54 190.24
MW-24S 199.66 | 189.06 | 189.05 | 189.2 | 188.36 | 188.88 188.91 189.70 189.06 189.24 NA 189.64 NA NA NA
MW-25D 188.71 NA 188.15 AC 188.06 | 188.37 188.21 188.71 187.91 188.21 NA 188.52 188.54 188.61 188.59
MW-26S 188.60 NA 188.31 AC 188.25 | 188.11 188.10 188.60 188.00 188.10 NA 188.49 188.43 188.60 188.60
MW-27D 196.84 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-28S 196.72 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-29D 200.05 NA NA NA 188.22 NA NA NA NA NA NA NA NA NA NA
MW-30D 201.90 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-31M 201.96 NA NA NA 186.24 NA NA NA NA NA NA NA NA NA NA
MW-32S 202.12 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-101-DO . NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-101-SO . NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MWO01-4 . NA NA NA NA NA NA NA NA NA NA NA NA NA NA
STM-1 257.10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
STM-2 257.00 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
STM-3 256.30 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
STM-4 258.70 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
STM-5 257.00 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
STM-6 254.50 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
STM-7 257.90 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
STM-8 254.70 NA 246.89 | 247.88 | 246.91 | 245.52 247.11 248.77 246.38 243.05 242.16 247.07 246.65 244,70 244.70
STM-9 256.70 NA 246.41 | 248.4 | 247.15 ] 2455 247.15 250.43 246.65 242.05 240.01 24751 246.52 NA NA
STM-10 263.70 | 248.45 | 249.35 | 250.73 | 249.5 246.7 249.46 252.71 249.09 244,92 243.89 249.87 249.08 NA NA
STM-11 263.40 NA 250.43 | 251.41 | 250.28 | 248.25 250.14 252.68 249.75 246.74 246.14 250.59 249.90 NA NA
STM-12 263.50 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
STM-13 256.10 | 239.38 | 241.14 | 245.00 | 243.00 | 236.54 241.70 249.45 241.80 DRY 233.88 242.33 240.93 NA NA
CW-36D . NA NA NA NA NA NA NA NA NA NA NA NA NA NA
CW-37S . NA NA NA NA NA NA NA NA NA NA NA NA NA NA
BR-N 257.00 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
BR-S 253.90 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RW-N 253.00 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RW-C1 253.10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RW-C2 254.20 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SHAW-01 . NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SHAW-02 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Notes: NA- Not Available; NI- Not installed
Wells without shown rim elevation are reported at depth to GW, not GW elevation

Lord Associates, Inc.
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Table 1
Groundwater Elevations
Cresent Road Site, Needham, MA

Apr-03 Jul-03 | Nov-03 | Jan-04 | Apr-oa | Jul-04 Oct-04 | Feb-05 | Apr-05 Jul-05 Jul-06 Jul-07 Jul-08 Jul-09 Jul-10 Jul-12

SURVEY ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV.
POINT (it) (it) (ft) (i) (ft) (i) (i) (i) (ft) (it (it (i) (i) (i) (i) (it)
MDL-2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MDL-3 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MDL-4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MDL-5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MDL-7 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MDL-9 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MDL-10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MDL-11 NA NA NA NA NA 235.92 NA NA NA 238.63 NA NA NA NA NA NA
GB-1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
GB-2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
GB-3 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
GT-1D NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
GT-2l NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
GT-3D NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
GT-4l NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-3 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-15 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-16 NA 228.30 NA NA NA 227.32 NA NA NA 2278 NA NA NA NA NA NA
B-17 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-18 NA 220.84 NA NA NA 220.29 NA NA NA 220.35 NA NA NA NA NA NA

B-19 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 219.80
B-20 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-21 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-22 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

B-23 206.45 20476 | 203.37 | 20491 | 20618 | 204.65 205.38 205.65 205.14 204.8 204.85 204.75 205.41 204.8 204.8 204.95
B-24 NA obst@2.6'| NA NA NA 189.68 NA NA NA NA NA NA NA NA NA NA
B-25 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-26D NA NA NA 232.14 NA NA NA NA NA NA NA NA NA 231.55 NA NA
B-27 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

B-28D 221.23 21933 | 21846 | 21951 | 22092 | 21827 219.56 220.12 220.75 207.93 219.83 219.51 219.52 226.16 219.11 225.88
B-29D NA NA NA NA NA 191.85 NA NA NA 191.85 NA NA NA NA NA NA
B-30 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Notes: NA- Not £
Wells without sh

Lord Associates, Inc.
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Table 1
Groundwater Elevations
Cresent Road Site, Needham, MA

Apr-03 Jul-03 Nov-03 Jan-04 Apr-04 Jul-04 Oct-04 Feb-05 Apr-05 Jul-05 Jul-06 Jul-07 Jul-08 Jul-09 Jul-10 Jul-12
SURVEY ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV.
POINT (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.)
B-31 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-32D NA 240.13 NA NA NA 239.70 NA NA NA NA NA NA NA NA NA NA
B-33 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-34D NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-35D NA 246.10 NA NA NA 245.45 NA NA NA 245.65 NA NA NA NA NA NA
B-36D NA 231.41 NA NA NA 229.69 NA NA NA 230.8 230.61 230.24 230.49 230.60 228.85
B-37 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-38D NA 241.35 NA NA NA 238.70 NA 242.62 243 241.35 239.68 239.95 239.88 241.37 237.12 241.70
B-39 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-40S NA 190.20 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-41 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-42D 218.11 216.65 217.37 216.68 217.70 216.18 217.13 219.21 218.62 217.01 216.64 217 216.83 217.40 216.79 217.17
B-44D 198.53 199.20 204.51 199.37 200.88 198.77 199.59 200.59 199.81 199.18 199.4 198.83 199.98 NA 199.15 199.59
B-45 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-46D 242.50 NA 236.20 239.25 240.95 NA NA NA NA 238.55 238.85 238 237.26 237.70 233.27
B-47D NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-48 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-49D NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-X 197.58 195.96 196.25 195.74 197.06 195.53 195.93 NA 196.23 NA NA NA NA 195.88 195.77 CLOGGED
B-Y NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MwW-2 213.73 218.22 218.68 218.50 219.23 218.40 218.52 219.72 218.51 NA 218.43 227.25 218.33 218.65 NA 218.15
MW-3 NA 229.99 NA NA NA 229.28 NA NA NA 229.91 229.86 220.55 230.10 230.52 NA 229.62
MwW-4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-6 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MwW-7 NA 196.80 NA NA NA 196.04 NA NA NA 196.5 196.55 NA NA NA NA NA
MW-8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-9 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-10 192.19 190.27 187.65 192.75 193.25 189.67 190.39 191.97 191.11 189.92 189.62 189.64 191.00 191.13 189.71 190.01
MW-11D 193.40 191.83 192.39 187.18 188.56 190.39 190.53 192.09 192.58 191.48 190.57 191.1 191.39 NA 191.8 191.55
MW-12D NA 189.87 189.87 NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-13D 212.73 211.06 211,51 211.36 212.35 210.76 211.65 212.47 211.75 211.25 210.9 2111 211.90 211.86 NA 211.00
MW-14D 239.78 237.17 234.10 236.23 238.73 233.98 236.72 237.72 238.55 235.77 234.39 235 234.63 236.84 NA 235.40
MW-14S NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Notes: NA- Not /
Wells without sh

Lord Associates, Inc.
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Table 1
Groundwater Elevations
Cresent Road Site, Needham, MA

Apr-03 Jul-03 Nov-03 Jan-04 Apr-04 Jul-04 Oct-04 Feb-05 Apr-05 Jul-05 Jul-06 Jul-07 Jul-08 Jul-09 Jul-10 Jul-12
SURVEY ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV.
POINT (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.)
MW-15S NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-16D NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-17D NA 189.65 NA NA NA 189.46 189.46 NA NA 175.49 NA NA NA NA NA NA
MW-18S NA 189.91 NA NA NA 189.76 NA NA NA 189.98 NA NA NA NA NA NA
MW-19D NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-20D NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-21S NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-22D 190.23 189.22 189.51 189.30 189.96 189.09 189.32 189.19 189.41 189.06 189.02 188.81 189.60 189.69 189.59 189.35
MW-23M 190.67 189.61 189.91 189.71 190.38 189.47 188.62 189.83 189.92 189.46 189.41 189.34 189.99 190.06 189.96 189.42
MW-24S NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-25D 188.71 188.46 NA 188.31 188.71 188.10 188.51 188.61 188.61 188.21 188.71 187.91 NA 188.51 188.71 NA
MW-26S 188.60 188.45 NA 188.30 188.60 188.23 188.40 188.6 188.5 188.5 188.6 187.8 NA 188.60 188.60 188.20
MW-27D NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-28S NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-29D NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-30D NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-31M NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-32S NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW-101-DO NA NA NA NA NA NA NA NA NA NA NA NA NA NA 26.72 10.98
MW-101-SO NA NA NA NA NA NA NA NA NA NA NA NA NA NA 9.84 8.46
MWO01-4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 22.24 19.08
STM-1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
STM-2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
STM-3 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
STM-4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
STM-5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
STM-6 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
STM-7 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
STM-8 248.81 247.79 246.85 245.77 248.26 245.79 247.37 NA 248.19 247.62 247.7 247.31 246.92 248.06 246.3 247.24
STM-9 NA 248.65 NA NA NA 245.30 NA NA NA 247.7 248.19 247.72 246.07 248.92 246.1 247.85
STM-10 NA 250.20 NA NA NA 247.88 NA NA NA 244.95 246.8 249.8 250.79 252.13 249.69 250.39
STM-11 NA 250.72 NA NA NA 248.62 NA NA NA NA NA 250.19 250.16 251.48 249.14 250.47
STM-12 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
STM-13 NA 244.25 NA NA NA 239.26 NA NA NA 242.29 242.85 2423 240.04 243.90 NA 241.59
CW-36D NA NA NA NA NA NA NA NA NA NA NA NA NA NA 9.87 NA
CW-37S NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
BR-N NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
BR-S NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RW-N NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RW-C1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RW-C2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SHAW-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 26.56 11.19
SHAW-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 9.26 8.24

Notes: NA- Not /
Wells without sh

Lord Associates, Inc.

7/24/2012 60f6 Grndelevations 7-12



Table 3
Summary of Key Hillslide School Well TCE Data

Well ID TCE (ug/L) Date Well ID TCE (ug/L) Date
6,125 6/21/00 1,163 6/21/00
7,000 7/1/01 650 7/1/01
6,650 7/1/02 930 7/1/02
7,700 7/1/03 900 7/1/03
8,000 7/13/04 1000 7/13/04

MW-10 9,800 7/21/05 MW-11D 1,100 7/21/05
8,100 8/17/06 820 8/17/06
7,800 712107 750 712107
8,500 7/30/08 1,900 7/30/08
9,300 8/3/09 1,400 8/13/09
9,300 6/28/10 350 6/28/10
7,700 8/17/11 1,400 8/17/11
9,600 7/9/12 1,600 7/9/12
293 6/21/00 2,325 6/21/00
1,800 7/1/01 110 7/1/01
36 7/1/02 1,020 7/1/02
69 7/1/03 990 7/1/03
160 7/13/04 340 7/13/04

B-23 100 7/21/05 B-44D 920 7/21/05
150 7/17/06 1,100 7/17/06
110 712107 740 712107
98 7/30/08 750 7/30/08
90 8/24/09 590 8/24/09
72 7/2/10 600 712110
55 8/17/11 490 8/17/11
74 7/9/12 380 7/9/12
7,000 6/21/00 890( 8/19/2010
2,400 7/1/01 180| 8/17/2011
4,070 7/1/02 310( 8/16/2012
190 | 7/1/03 LB-1/MW
1,300 10/26/04

B-X 2300 4/5/05
920 8/17/06
3100 712107
1500 7/30/08 91( 8/19/2010
3500 8/18/09 40| 8/17/2011
1700 712110 LB-2/MW 74| 8/16/2012
2,400 8/17/11
2,500 7/9/12

Note: MCP Method 1 Groundwater Cleanup Standard GW-2 is 30 ug/L, GW-3 is 5,000 ug/L.

9/17/2012 Lord Associates, Inc. Historical results 7-12Hillside Wells
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Lord Associates, Inc.

Environmental Consulting & LSP Services

1506 Providence Highway
Suite 30

Norwood, MA 02062
Voice: 781.255.5554|
Fax: 781.255.5535

SOIL TEST BORING LOG
COMPLETION REPORT

& WELL

BORING: LB-2

WELL: LB-2/MW

PAGE 1 OF 1

CONTRACTOR:

Technical Drilling Services

SITE LOCATION:

Hillside Elementary School WELL RISER:

4' (2.0-inch PVC;

DRILLER:

Matt

PROJECT NO.:

1564 WELL SCREEN:

10’ (2.0-inch 0.10-slot PVC)

SUPERVISOR:

Ralph Tella

START DATE:

08/03/10 OBSERVED DTW:

4.5 feet|

EQUIPMENT:

Geoprobe 6610DT

FINISH DATE:

08/03/10

DIRECT-PUS

H BORING & WELL COMPLETION LOG

DEPTH
(FT)

SAMPLE ID

% RECOVERY

SAMPLE
INTERVAL

PID READING
ppm-v

SOIL DESCRIPTION

WELL COMPLETION

0.0

1.0

2.0

3.0

4.0

5.0

100%

0.5-5'

<0.2

grass/loam. 0-0.5'

Coarse Sand and Gravel. Very dense, brown, dry

6.0

7.0

8.0

9.0

10.0

S-2

100%

5-10'

Silty Sand, Very dense, gray/brown, wet

11.0

13.0

14.0

S-2

100%

5-10'

<0.2

Silty Sand, Very dense, gray/brown, wet

16.0

17.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

BOTTOM OF BORING AT 14'

TERMS
Proportion Definition

trace
little
some

NOTES

0% - 10%
10% - 20%
20% - 35%
35% - 50%

\WELL RISER IS COMPLETED AT APPROXIMATELY SURFACE GRADE
SAND FILL AROUND ENTIRE SCREEN LENGTH

2 FEET OF MEDIUM BENTONITE ABOVE FILTER SAND
PORTLAND CEMENT USED TO SEAL ROADBOX AT SURFACE

Boring Logs Hillside August 3 2010.;

IsSLB-2MW




Lord Associates, Inc
Suite 30! . _
) ' Norood. A oaong] SOIL TEST BORING LOG &WELL |Wwei:  LB-IMW
Environmental Consu|ting & LSP Services Voice: 781.255.5554| COMPLETION REPORT PAGE 1 OF 1
Fax: 781.255.5535
CONTRACTOR: Technical Drilling Services SITE LOCATION: Hillside Elementary School WELL RISER: 5' (2.0-inch PVC;
DRILLER: Matt PROJECT NO.: 1564 WELL SCREEN: 10’ (2.0-inch 0.10-slot PVC)
SUPERVISOR: Ralph Tella START DATE: 08/03/10 OBSERVED DTW: 7 feet]
EQUIPMENT: Geoprobe 6610DT FINISH DATE: 08/03/10
DIRECT-PUSH BORING & WELL COMPLETION LOG

DEPTH SAMPLE PID READING

ity SAMPLE ID % RECOVERY INTERVAL ppm-v SOIL DESCRIPTION WELL COMPLETION

0.0

grass/loam. 0-0.5'

1.0

2.0

3.0 S-1 100% 0.5-5' <0.2 Coarse Sand and Gravel. Very dense, brown, dry

4.0

5.0

6.0

7.0

S-2 100% 5-10' <0.2 Coarse Sand and Gravel. Very dense, brown, wet

8.0

9.0

10.0

11.0

Coarse Sand and Gravel to 13",
12.0
S-3 100% 10-15' <0.2
13.0
14.0 ) \
Silty Sand, dense, gray, wet to 15’
15.0
BOTTOM OF BORING AT 15'

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

TERMS NOTES
Proportion Definition WELL RISER IS COMPLETED AT APPROXIMATELY SURFACE GRADE

trace 0% - 10% SAND FILL AROUND ENTIRE SCREEN LENGTH
little 10% - 20% 2 FEET OF MEDIUM BENTONITE ABOVE FILTER SAND
some 20% - 35% PORTLAND CEMENT USED TO SEAL ROADBOX AT SURFACE
and 35% - 50% Boring Logs Hillside August 3 2010.;

IsSLB-1IMW
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TEST BORING LOG
BORING NOQ, O4-12

PROJECT: Microwave Development [abs site-MASS FIT SHEET NO. 1 OF ]
CLIENT: Massachusetts DEQE JOB KO.: 35092.1]
BORING CONTRACTOR: Guild Drilling Company ELEVATION:
GRAQUND WATER CAS. | SAMP. | CORE | TUBE |DATE STARTED: [1/1/86
DATE | TIME | WATER EL. SCREEN TYPE 58 DATE FINISHED: [1/11/80
4. 5U-1d-200" ] pra, |47 2" DRILLER :M1ke (ostidan
W, - T401b DRILL RIG :
FALL | - 30" INSPECTOR : AJL
WELL x SAMPLE
CONSTRUCTION [l xo. ryee i PESCRIPTION REMARKS
Lonc RN 4 14 rk prown,organic,clayey, SILT, TIP = 4.8 Max
Fi1l —= (sl |ss i3 \§§$§0§[ade].gg%u,ﬁdose,m 1st.0'5' —-Fluctuatin%
hent <5 Fa31 Brown fine sandy SILT/Silty f10 .z 380 Max.
RO SR fine ?ANQILﬁoast,loose,SOme "f%g_gemg_gtgng*“ﬂﬂ“—"
$s E \gravel. 4,5 'I_[}IP - 400 Max.
: uctuatin
%‘é@%‘”g“ﬁiﬁé?? £9:508Y35 78Rda. 5 Semi-siable/
To 21 0 SILT & Tine SAND Matrix E%P z 250 Vax.
yctuating
S5 @2 |27 110 Semi-stable
It Refysal at ]4.0 ft
Dri%?eé to ]4.9 ft into bedrock
- 18 or boulder
3 /
L v5';lo

55 = SPLIT-SPOON SAMPLER

Well Construction-11/11/86

2 Bags Sand

2 Gaillons Bentonite Pell
1 Bag Cement

10 Tt PVC Screen

4 ft PVC Riser

1 Curb Box

ets

t ot
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KURZ ASSOCIATES, INGC. Boring No.: 2
TEST BORING LoG Sheet No. 1 of: 1
Project:Microwave Dev. Labs No._39} Date Started:11/22/88 Finished:11/22/88
Location:Crescent Road, Needham, Ms Surface Elev: Datum:
CASING SAMPLER BRIT GROUNDWATER OBSERVATIONS
Type: H.S.A, S.S. DBepth Date Casing/Screen  Stahil. Time
SizelD: 3-3/4" 1-3/8" 3
Hammer wt,: 140 1h
Hammer Fall: 30"
b Ic SAMPLE DATA DRILLING WELL}S LITHOLOGY FIELD ]R
E {A ACTIVITY DATA|T €| (sample description) TEST |E
P (§ Bl ID PEN/ BLLOWS PER R H DATA H
T II L REC 6" (procedural A A £
H RO comments) TN R
GCu A G TYPE K
) E PID S
—15-1 |p-2° Grab Surface: Grass 0.2 ppm
- Gravelly Silty_Sand:
— organic rich fine to
- coarse sand, 20-30%
5.4 18-2 118/18]16-10-37 fines, gravel, pebbles,
—_— roots, wet, dark brown {4.5 ppm
_— Glacial Till: Sandy
-— Silt; light brown fines
_ 30-40% fine to coarse
10l (s-3 [18/15{28-40.42 sand, pebbles, light
—_ L1.5'brown. Inerease in 3.5 ppm
—_— sand with depth.
— Bottom of boring @ 11.5°
15
20| *
251
30l
A N
REMARKS: _Acker AD-2 Drill Rig




4

.

—
KURZ ASSOCIATES, INC. Boring No.:_30 of:
TEST BORING 1LGG Sheet No._1 of: 1
Project: Migrowave Dev. Labs No._391 Date Started:6-23-89 Finished:6-23.89
Location: Crescent Road. Needham, Ma Surface Elev: Datum:
CASING SAMPLER BIT GROUNDWATER OBSERVATIONS
Type: HUY-NW SS Depth Dare Casing/Screen  Stabil. Time
SizeID: 4% 3% 1-3/8" '
Hammer Wt.: 300 1b 300 ib
Hammer Fall: 24+ 30"
D iC r_ SAMPLE DATA DRILLING WELL{S LITHOLOGY FIELD R
E 1A ACTIVITY DATA|T G| (sample description) TEST |E
P IS B| 1D PEN/ BLOWS PER R H DATA H
TIHI L REC N {procedural A A A
H RO comments) T N R
GW AG TYPE K
) E PID S
. 4 Surface: Grass 0.4 ppm
—_ Silty Sand: fine to
- coarse sand, 25-35%
- silt and clay, some
3 2 gravel and pebbles 0.4 ppm
— brown color
— Gravelly Sand: fine to
- coarse sand, 25-35%
—_ fine to medium gravel,
0 j3 some fines and pebbles [1.0 ppm
— Glacial Til}: Silty
—_— Sand; fine to coarse
_ sand,- 30-40% fines,
- some pebbles and gravel
15 .
Bottom of boring @ 15°
200
25|
301
[ ]
REMARKS: _+ Used 300 1b hammer. Drilling method used roller bit, then spin HW casing
At e s T




———— .

KURZ ASSOGIATES, 1INC. Boring No.: B-44D
TEST BORING LOG Sheet No,_3 of:_2
Project: Microwave Dev. Labs No._391 Date Started:_8/28/90 Finished: 8/29/50
Location: Crescent Road Needham, MA Surface Elev: N.D. Datum:_N/a
CASING SAMPLER BIT GROUNDWATER OBSERVATIONS
Type: NW /HW /PW SS Depth Date Casing/Screen Stabil, Time
SizelD: 3/4/5" 1-3/8" 7.1¢6 8/5/90 from 1lip of 8 Days
Hammer We.: 300 100 road box
Hammer Fall: 30" 30"
b [C B SAMPLE DATA DRILLING ]?’ELL S LITHOLOGY FIELD";
E [a ACTIVITY DATA(T C!| (sample description) TEST |E
P |5 Bl 1D PEN/ BLOWS PER R H DATA M
T |ITL REC 6™ {procediural A A A
H N O in comments) T N TYPE R
G W ch A G HNU K
S es E {ppm) S
. Wash Boring Surface; Grass
- from grade
o to bottom of :
| 8-1 124/720017/6/6/6 boring, E £ Glacial Till: Sandy 2.4
A PW to 15° Silt; 30-40% fine to
o HW to 32¢ cearse sand, <103
o NW to 35° ¥ |gravel, moist, light
—_ = |brown.
101 [s-2 24/18112/5/8/6 Glacial Till: same as 4.6
- ahove, lenses of
—_ subangular light brown
- sand, increase in
— gravel %, light brown.
——_|5-3 |24/18 1/7/9/8 Glacial Till: Sandy 7.7
—_ 5ilt; 30-40% fine to
I coarse sand, incresse
— in density, decrease
201 in gravel %.
——|S-4 |247.5]8/5/9/8 Glacial Till: fragments 6.0
—_ similiar to above.
| S-5 (24/24(16/39/49 /445 Glacial Till: same asg 6.4
_— above, very dense.
——|S-6 129/31 12/11/34/15 Glacig}l Till: Silc: 22.0
300 slightly plastic, grey,
I —
REMARKS Drill Rig: CME-55
N.D. - not detected (<0 2 pPpm) . 2" PVC Installation
Contractor: Guild Drilling Co. briller:_Glean Peterson Inspector: Brian Klinolar



KURZ ASSOCIATES, INC. Boring No.: B-44D
TEST BORING LOG Sheet No. 2 of: 2
Project: Microwave Dev. Labs  No. 391 Date Started:_8/28/90 Finished: 8/29/90
Location:_Crescent Road Needham, MaA Surface Elev: N.D. Datum: N/a
CASING SAMPLER BIT GROUNDWATER OBSERVATIONS
Type: NWHWPW ss Depth Date Casing/Screen  Stabil. Time
SizelD: 3/4/5% 1-3/8" 7.16 9/5/90 from lip of 7 Days
Hammer Wet.: 300 300 road box
Hammer Fall: 3Q» 3or
D jc SAMPLE DATaA DRILLING WELL|S LITHOLOGY FIELD ]R
E 1A ACTIVITY DATA|T C| (sample description) TEST E
P |S Bl 1D PEN/ BLOWS PER R H DATA H
T II L REC 6" (procedural A A A
H (N O in comments) T N TYPE R
G W ch A G HNU K
S es E {ppm) |§
30 3 lglacial Tiil (cont.)
_ 5-7 12/.5 1100-2¢ Weathered Shisrt: N.D
—_ weathered top of
— AN
— Bottom of Boring 37°
40y__
50
60
S —
REMARKS: Drill Rig: GME-55
N.D. - not detected (<0 7 DRIy .
Contractor: Guild Drilling Co, Drilier: Glen Peterson Inspectar- Roeiam U1iae]ae




CLEAN HARBORS ENVIRQNMENTAL ENGINEERING QC Checked By: B. Crocker
325 Wood Aoad, Braintres. MA 02184 Boring No: Wr
(617} 848-1200 Page: tot1
Project Name: Highland School CHEE Job #: E-7017
Project Luocation: Needham, MA Fleld Book No. 88-283
Client Narme: Mass. Depanment of Environmental Protection Well Elevation: 194.13
Boring Location: See Plan Driller: P. Thornsbury
Dritling Contracior: CHEE CHEE Personnel: P Gowaski
Drilllng Method: Hollow Stemmed Auger Start Date: 2/20/90
CasingiAvzer Slze: 4.25" Sampler: Split Spoon Finish Date: 2120150
- H
S SAMPLE Fo i |sma | FIELD cLAssiEicaTiON (2 | |E
= | Type iDepth pen/ Blows per 6 (in) | Sceening |Change AND g 2 g
= & ‘rom - to) eC | o split spoon Reading | Depth DRILLING INFORMATION zZlz|o
= | MNo. {ft) (i) 3
55-1 32 2410 2-7-13-31 0 ppm Tan, mezium dense.fine 1c coarse SAND |
trace fire Gravel, frace Sii. Dry.
S3.2] 24 24,16 30-30-37-37 0 ppm SAND Tan, ve-, dense, fine 10 coarse SAND,
tfrace fire Gravel, trace Sit. Wet odor.
W o —]
3 =
53-3] 46 24/18 8-18-54-35 1.5 ppm Tan, va~r dense, fine o coarsa SAND, —
trace fire Gravel, frace Sii. Wet. ]
58-4 3-8 24722 39-33-20-27 2.5 ppm Similar 1z 88-3. —
$S.5(  8-10 24/24|  19-22.38-3¢ | 0 ppm Simitar iz $5-3. =
10 %
S5-8| 10-12 24/22 12-18-24-21 0 ppm Tan, de~se, fine {(+) to medium SAND —
some St Wet. —
55-7) 12-14 24/24 15-18-24-29 4.1 ppm Tan, derse, fine (+) 10 medium SAND, i
some S °, trace fina Grave! Wet. ]
——
140 4 E
Botiom of boring
15
PERCENTAGE
SAMPLE TYPES BY WEKGHT NOTES:
5SS - split spoon and = 35-50% *1) Field screen instrument used { ppm » parts per million)
ST - shaloy lube some = 20-35% 2} The Burmistar Systaem is used for field classdication of soils.
AF - auge flight ltle = 10-20% 3) No odor unless otherwise specified.
C - rocx core vace = 1-10% 4) Groundwater encountered approximately 4 feet below ground
GRANULAR SOILS COHESIVE SOIiL.S surfacs.
N-value  Density N-value Dansily 5} Groundwater moniloring well installed 14 feet below ground sudace
<4 very bbose pp) very soft using 11 feet slotied PVC; 3 feet solid PVC.
510 jeose 2-4 soit
11-30  medium §-8 medium stif
31-50  gznse E-15 sttt
> 50 verv dense 15 - 30 very stil
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KURZ ASSOCIATES, INC. Boring No.: B-11Dp (MW -i(d)

TEST BORING 1.0OG Sheet No. 1 of: 1
Project: _Microwave Dev, labs No. 391 Date Started:_9/18/91 Finished:_9/18/91
Location: Crescent Road Needham, MA Surface Elev:_N.D. Datum:_N/A
CASING SAMPLER BIT GROUNDWATER ORSERVATIONS
Type: HSA 8S Depth Date Casing/Screen  Stabil. Time
SizelD: 4-1/4" 1-3/8" 2.32 11/6/9]1 from grade 49 Davs
Hammer Wt.: - 140 from lip of
Hammer Fall: - 30" road hox
b |C SAMPLE DATA DRILLING WELL|S LITHOLOGY FIELD R
E A ACTIVITY DATA|T C| (sample description) TEST |E
P |S By 1b |[PEN/ BLOWS PER R H DATA M
T (I L REC 6" (procedural A A A
H [N O in comments )} TN TYPE R
G W ch A G HNU K
S es E (ppm) 8
5-1 - - Grab Augered from Surface: Crass
grade to w [Silty Sand; fine to ND
bottom of = |medium sand, 15-25%
boring. non-plastic fines, br.
—{5-2 24/12|19/15/7/21 # g Silty Sand; same &s 8.4
— 4 ], |above.
- K
— ! I
1G] 5-3 124/12|15/21/27/18 il H Basal Till: Gravelly 4.2
. G Silty Sand, f-c¢ sand,
— 20-30% fines, 10%
gravel, grev/brown.
- S-4 |28/20111/21/21/13 Basal Til.: same as 2.8
—— above.
5-5 [24/12114/13/20/18 Basal Till: same as ND
200 above .
-— Weathered Bedrock: ND
5-6 |1/.5_|100-3" fragmented Chlorite
- Schist.
N Bottom of Boring 22'
300
REMARKS: Drilling Rig: Acker ADII

N.D. - not detected (<G.2 ppm).

Contractor:_Technical Drilling Serv.Driller: Mark Zork Inspector:._Brian Klingler




CYGNUS GROUP INCORPORATED

BORING LOG

Project: MDL/Needham Boring No.: MW-27D
Location: Hillside School, Needham Page: 1 of 3
Dralling Contractor: Technical Drilling Services Date Started: 12/29/97
. Inspected by: Peter Wilson Dated Finished: 1/5/98
Well Depth:  65° Length of Riser: 55 Length of Screen: 10’ Screen 1.D.: 27| Riser 1.D.: 2"
Casing Sampler Bit Groundwater Observations
Type HSA | HX [ HQ ] Split Spoon Tricone Depth (ft.) Date Stabilization Time
Size 1L 474" § 4" 3 2" 27/8" 1.8 1/2/98 Four days
Hammes WT. - - - 130 Ibs -
Hammer Fall - - 2 -
Depth { Sampie Blows/ Sample Adv./ PID Strata Field Classification
{f3 D 6" Interval (fti|  Rec. (PPMV) | Change |g,rface: Frozen top soil: 6 thick,
0 5-1 35/26/28/29 0.5-2.5 2'/17 1.0 SAND: 35-90% Fine to coarse sand; 10%
gravel; brown; dry; dense.
5-2 41/36/42/45 2.5-4.5 2’ 1.8
53 35/46/48/51 4.5-6.5 2’15 1.0 Same as above, moigt,
5
5-4 120-5" 6.5-8.5 57427 i.2 Split spoon blocked by cobble; wet.
5-5 57/120-5" 8.5-10.5 1’5776’ 8.2 Same as above; saturated.
10 56 22/26/23/25 10.5-12.5 2o 12.4
5-7 217242610 [ 12.5-145 202 28.9 12.5 SAND: 90% fines, 10% medium to
coarse sand; brown; dense; saturated,
5-8 12/1410/11 14.5-16.5 21 10.5 14.5 SAND and GRAVEL: 20-25% fine 1o
15 coarse sand; 25% gravel; less dense;
5-9 12121111110 ] 16.5-18.5 2767 12.3 trace cobbles; brown; saturated.
5-10 19-21-26-19 | 18.5-20.5 272 35.6 18.5 SAND: 70% fines, 10-20% medium to
. coarse sand; brown, saturated.
20 S-11 10/12/11/13 | 20.5-22.5 rne 439 20.5  |Till: 35% fine to coarse sand: 15% sili;
trace gravel, brown/gray; very dense;
5-12 7/7/911 22,5245 2’/ 28.0 maoist.
513 TOMHVIN2 | 24.5-26.5 271747 1.9
25
S-14  ]23/95/120-6" | 26.5-28.0 1.5/ 2.0 Split spoon blocked by cobble.
5-15 53/120-3" | 28.5-29.25 9"/9" 6.7

REMARKS: 1) Groundwater encountered a1 approximalely B feet below ground wurace.




CYGNUS GROUP INCORPORATED

BORING LOG

Project: MDLU/Needham Boring No.: MW-27D
Location: Hillside School, Needham Page: 2 of 3
Drilling Contractor:  Technical Drilling Services Date Started: 12/29/97
Inspected by: Peter Wilson Dated Finished: 1/5/98
Well Depth: 65’ | Length of Riser: 55’ Length of Screen: 10’ Screen I.D.: 2 { Riser .LD.: 27
Casing Sampler Bit Groundwater Observations
Type HSA | HX HC | Split Spoon Tricone Depth (ft.) Date Stabilization Time
Size 1.D, R I 2" 2 7/8" 1.8' 1/2/98 Four days
Hammer WT. - - 130 lbs -
Hammer Fall - - 2 -
Depth | Sample Biows/ Sample Adv./ PID Strata Field Classification
{ft.) 1D 6" interval (ft) Rec. (PPMV) | Change
- 30 S-16 27/42/51/45 { 30.5-32.5 /1.5 22 See above.
$-17 | 46/52/49/45 | 32.5-34.5 | 2714”7 3.0
5-18 41/42/120-4" | 34.5-36.5 | 1'4"/1.4" 4.2
35
5-19 52/95/130-6" | 36.5-38.5 2'11.5 1.2
5-20 46/52/95/72 { 38.5-40.5 2.5 1.1
40 5-21 52/71/120-5" | 40.5-42.5 1°57/5" 26
5-22 48/52/120-3" | 42.5-44.5 | 1'3"/5" 1.7
5-23 58/120-3" 44.5-46.5 9"/3" 1.2 445 WEATHERED BEDROCK:
45
5-24 120-5" 46.5-48.5 53 1.2
Coring Time Refusal.
48.5 {min.} 48.5 BEDROCK: meta-rhyolite, white
49.5 3.00
50.5 4:00 48.5'-53.5’ RGD =91.9%
51.5 4:15 Lr = 0.88
52.5 3:30
335 4:00 53.5-58.5’ RQD = 78.2%
54.5 3:45 Lr = 0.92
55.5 4:45
56.5 4:00
575 3:30
58.5 4:00 58.5-63.5° RQD = 94.7%
9.5 4:15 Lr = 0.95

REMARKS: 14 Refusal encountered at approximalely 47 feel below ground surface. Roller bit1o 48 5 feel. Coring slaried at 48.5 feet.




BORING LOG

CYGNUS GROUP INCORPORATED

Project: MDU/Needham Baring No.:  Mw-27D
Location: Hillside School, Needham Page: 3 of 3
Drilling Contractor: Technical Drilling Services Date Started: 12/29/97
Inspected by: Peter Wilson Dated Finished: 1/5/98
Well Depth: 65’ | Length of Riser: 55’ Length of Screen: 107 Screen 1.D.; 21 Riser l.D.: 2"
Casing Sampler Bit Groundwater Observations
Type HSA | HX t HOQ | Split Spoon Tricone Depth (ft.) Date Stabilization Time
Size L.D. 414" | 47 3" 2" 2 718" 1.8’ 1/2/98 Four days
Hammer WT. - - - 130 Ibs -
Hammer Fall - - - 2 -
Depth { Sample | Coring Time Sample Adv./ PID Strata Field Classification
{ft.) iD (min.) Interval Rec. {PPMV) | Change
60.5 5:00 See above.
61.5 4:45
62.5 4:30
63.5 5:00 63.5-68.5° RQD = 79.3%
64.5 4:00 Lr = 0.97
65.5 4:15
66.5 3:30
67.5 4:30
68.5 4:00 68.5-73.5° RQD = 71.1%
69.5 4:30 Lr = 073
70.5 4:00
71.5 3:30
725 5:30
73.5 5:30 73.5-78.5 RQD = 92.4%
74.5 4:30 Lr = 0.90
75.5 4:45
76.5 4:00
77.5 4:00
78.5 4:00 78.5 End bedrock coring.

FEMARKS: 1




e

CYGNUS GROUP INCORPORATED

BORING LOG

Project: MDL/Needham Boring No.: MW-285
Location: Hillside School, Needham Page: 1 of 1
Drilling Contractor: Technical Drilling Services Date Started: 12/31/97
Inspected by: Peter Wilson Dated Finished: 12/31/97
Well Depth: 44’ | Length of Riser: 34/ Length of Screen: 1lik Screen LD.: 2" | Riser|.D.: 27
Casing Sampler Bit Groundwater Observations
Type HSA - - Depth (ft.) Date Stabilization Time
Size 1.D, 4 4" - -
Hammer WT, - - -
Hammer Fall - - -
Depth | Sample Blows/ Sample Adv./ PID Strata Field Classification
(ft.) iD 6" Interval Rec. (PPMV) | Change |gyrface:
0 No split spoon samples collected.
Soils observed off auger are consistent
with soils encountered at MW-27D
(approximately 2 ft. away).
5 See MW-27D boring fog for detailed
description.
10
15
20
25
30

REMARKS: i) Refusal encountered at approximately 44 feel below ground surface,
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Option 1A.1

Wetland
. ¥
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200’ River B}ﬂe{
Wetland

100’ Buffer

DORE & WHITTIER
ARCHITECTS, INC.

[10,000 sf +/-

Existing Parking Spaces: 50
|15,100 sf +/- | Proposed Parking Spaces: 75
I Existing/Renovation

Hillside Add-Reno for 487 students I Accition
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Option 1A.2

DORE & WHITTIER
ARCHITECTS, INC.

-

200 Rlver Buffer

\/

Wetland

Wetland

100’ Buffer

Hillside Site- New School for 487 students 38,000 st Building Footprint
plus 4,000 sf of paved area
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Option 1A.3

'ORE & WHITTIER
ARCHITECTS, INC.

. 17 5 47,000 sf+/- : area of potential impact from
New Fields at Hillside School Site  |iiging removal and cut into hillside/

regrading of soll
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MEETING NOTES

MEETING DATE: September 24, 2012

DORE & WHITTIER
ARCHITECTS, INC.

PROJECT: Needham Pre-feasibility Study / Hillside School Environmental Evaluation
Dore and Whittier Architects, Inc. Project #12-633
ARCHITECTS
SUBJECT: PPBC-School Committee PROJECT MANAGERS
MASSACHUSETTS
ATTENDING: PPBC Members, 260 Merrimac St. Bldg. 7

MNewburyport, MA 01950

Dept. of Public Facilities: Steve Popper & Hank Haff, (P) 978.499.2999
Lord Associates: Ralph Tella (F) 978.499.2944
Dore & Whittier Arch!tects: Donald Walter & Michele Rogers VERMONT
Members of the public 795 Williston Rd. §

NOTES

The following outline is a summary of notes taken by Dore & Whittier outlining the
guestions and discussion points of the PPBC meeting to review the draft report developed
by Lord Associates in regard to the Hillside School site.

Note: The following questions and issues / questions were raised - clarification to be
provided in the final report

1. What s the current status of soil testing in the areas of the “hot spot”?

Is additional testing required to further characterize the soils?

3. It is reported that MA landfills will accept soil with contamination of less than
10ppm and it is assumed in the report that the existing soil at the Hillside site
meets this criteria however, given the limited soil testing this is an unknown
condition. What if are the alternative is it is determined that the soil is greater
than 10ppm? Are there on site remediation solutions? If so what is the potential
cost of these solution?

4. What are the various construction methods for preventing water and vapor
intrusion into a new building? Are there new methods and products that could be
used to reduce the possibility of water or vapor intrusion?

5. Would ongoing monitoring and testing be required in a new building on this site?
If so what are some of the potential cost?

6. Is the full remediation of the site feasible?

N

The above is my summation of our meeting. If you have any additions
and/or corrections, please contact me for incorporation into these minutes.

DORE & WHITTIER ARCHITECTS, INC.
Architects e Project Managers

Michele Rogers
Project Manager
www.doreandwhittier.com
Cc: Hank Haff for distribution
MR/DMW/File
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