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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: 

 additions and renovations to the existing school;  

 construction of a new school on the existing site and the removal of the existing school; 

 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. 
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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 

quality 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 III of a five‐phase investigation 

and cleanup process.  An outline of the five phases is as follows:   

  Phase I: Investigation 

  Phase II: Comprehensive assessment 

  Phase III: Identifications of remedial alternatives 
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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‐$348,000 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. 
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    Maps showing the TCE concentrations and the limits of the plume are available at the 

   Needham Public Library or through the MA DWP. 

 

Hillside School 

MDL Site
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I. 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: 
 

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

II. 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 II 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 III is the identification of remedial 
alternatives, and Phase IV 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 III.  These regulations 
(310 CMR 40.0852) require that a Phase III 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 III 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 III 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 III 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: 
 

 Limited access, as the current use is an elementary school; 
 Location of the highest concentrations are underneath the school; 
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 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; 

 Dense (low conductivity) soil types; 
 High groundwater elevations; and 
 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 III 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.  
 

II. 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 site1.  
 
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 

                                                 
1 Final Phase II 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 II 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 x10-3cm/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 10-7 cm/s at a depth of 49 to 50 ft. below 
surface grade (bsg); 6.94 x 10-7 cm/s at a depth of 59-64 ft bsg; and 1.54 x 10-6 cm/s at a 
depth of 69 to 74 ft bsg2. 
 
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 II 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 II 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 

B-28D 
140 (rear) Crescent 
Road 

 
2,775 24 99.0 

B-42D 
124 (rear) Crescent 
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/L3), 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 years4.  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.   
 

III.  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 
                                                 
3 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. 
4 Final Phase II 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. 

 
 
 



Hillside School Prefeasibility Environmental Evaluation 
September, 2012 

Page 9 of 10 

Table 4 
Summary of Soil Excavation Cost Estimates 

 
Option: Area DepthDepth Volume Volume 10% 10% $ at 25 $ at 25 $ at 30 $ at 30

ft
2

ft ft ft
3

ft
3

yd
3

yd
3

ton ton contingency contingency 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    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    61,111$    76,389$     73,333$     91,667$    

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

New Construction 38,000 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  5,222   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

ft
2

@$1/sf @5/sf

Addition/Renovation 25,000     25,000$   125,000$         35,000$   135,000$  

New Construction 38,000 38,000$   190,000$         53,000$   205,000$  

Athletic Field Use 2,500 2,500$     12,500$           2,500$     15,000$    2,500$               

15,000$             

Total 

Vapor Mitigation

Membrane Installation  SSD Installation

10,000$             

 
 
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 (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.)

MDL-2 260.20 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MDL-3 254.20 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-5 271.40 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MDL-7 259.20 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MDL-9 259.60 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MDL-10 252.20 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MDL-11 252.30 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 247.47 NA NA NA 247.39 NA NA NA NA NA NA
GB-2 254.50 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
GB-3 248.70 NA NA NA 229.90 NA NA NA 230.31 NA NA NA NA NA NA
GT-1D 198.75 NA 189.19 189.21 187.99 188.95 189.01 188.70 NA 188.88 NG 189.30 NA NA NA
GT-2I 198.84 NA 189.11 189.09 188.44 188.85 189.84 189.63 NA 188.90 NG 189.33 NA NA NA
GT-3D 197.15 NA NA NA 188.42 NA NA NA 189.07 NA NA NA NA NA NA
GT-4I 197.06 NA NA 189.12 188.57 NA NA NA 189.06 NA NA NA NA NA NA
B-1 252.98 NA NA NA 245.28 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-14 248.16 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-15 242.54 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-16 238.81 NA NA NA 227.86 NA NA NA 227.61 NA NA NA 227.53 NA NA
B-17 253.60 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-18 239.73 NA NA NA 220.58 NA NA NA 220.23 NA NA NA 220.68 NA NA
B-19 237.42 224.44 225.08 226.23 225.79 223.02 226.48 227.28 225.55 223.21 221.44 NA NA NA NA
B-20 249.70 NA NA NA 237.00 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-22 254.60 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-23 206.70 204.92 204.58 204.95 204.35 197.37 204.51 NA 199.18 NA 205.02 204.76 204.73 205.27 204.81
B-24 193.50 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 254.70 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-27 257.10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
B-28D 237.43 218.01 218.55 219.7 218.95 217.17 196.43 221.89 225.13 216.80 216.26 218.95 218.45 217.12 219.36
B-29D 193.60 NA NA NA 191.70 NA NA NA NA NA NA NA NA NA NA
B-30 208.60 NA NA NA 202.61 NA NA NA 202.45 NA NA NA NA NA NA

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

Notes: NA- Not Available;  NI- Not installed; * Artesian effects noted at MW-25D and MW-26S; aGauged on 12/2/97.
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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 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 211.5 211.52 211.02 210.56 210.90 212.22 210.60 218.06 218.56 218.42 218.11 218.32 218.59
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

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

Notes: NA- Not Available;  NI- Not installed; * Artesian effects noted at MW-25D and MW-26S; aGauged on 12/2/97.
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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 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
MW01-4 - 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 246.41 248.4 247.15 245.5 247.15 250.43 246.65 242.05 240.01 247.51 246.52 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

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

Notes: NA- Not Available;  NI- Not installed
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Table 1
Groundwater Elevations

Cresent Road Site, Needham, MA

SURVEY
POINT

MDL-2
MDL-3
MDL-4
MDL-5
MDL-7
MDL-9
MDL-10
MDL-11
GB-1
GB-2
GB-3
GT-1D
GT-2I
GT-3D
GT-4I
B-1
B-3
B-4
B-14
B-15
B-16
B-17
B-18
B-19
B-20
B-21
B-22
B-23
B-24
B-25
B-26D
B-27
B-28D
B-29D
B-30

Wells without sh

Notes: NA- Not A

    

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
ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV.

(ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.)

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA 235.92 NA NA NA 238.63 NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 228.30 NA NA NA 227.32 NA NA NA 227.8 NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 220.84 NA NA NA 220.29 NA NA NA 220.35 NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 219.80
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

206.45 204.76 203.37 204.91 206.18 204.65 205.38 205.65 205.14 204.8 204.85 204.75 205.41 204.8 204.8 204.95
NA obst@2.6' NA NA NA 189.68 NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA 232.14 NA NA NA NA NA NA NA NA NA 231.55 NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

221.23 219.33 218.46 219.51 220.92 218.27 219.56 220.12 220.75 207.93 219.83 219.51 219.52 226.16 219.11 225.88
NA NA NA NA NA 191.85 NA NA NA 191.85 NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

7/24/2012

Lord Associates, Inc.
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Table 1
Groundwater Elevations

Cresent Road Site, Needham, MA

SURVEY
POINT

B-31
B-32D
B-33
B-34D
B-35D
B-36D
B-37
B-38D
B-39
B-40S
B-41
B-42D
B-44D
B-45
B-46D
B-47D
B-48
B-49D
B-X
B-Y
MW-1
MW-2
MW-3
MW-4
MW-5
MW-6
MW-7
MW-8
MW-9

MW-10
MW-11D
MW-12D
MW-13D
MW-14D
MW-14S

Wells without sh

Notes: NA- Not A

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
ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV.

(ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.)

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 240.13 NA NA NA 239.70 NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 246.10 NA NA NA 245.45 NA NA NA 245.65 NA NA NA NA NA NA
NA 231.41 NA NA NA 229.69 NA NA NA 230.8 230.61 230.24 230.49 230.60 228.85
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 190.20 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

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
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

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
242.50 NA 236.20 239.25 240.95 NA NA NA NA 238.55 238.85 238 237.26 237.70 233.27

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

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
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

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
NA 229.99 NA NA NA 229.28 NA NA NA 229.91 229.86 220.55 230.10 230.52 NA 229.62
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 196.80 NA NA NA 196.04 NA NA NA 196.5 196.55 NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

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
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

NA 189.87 189.87 NA NA NA NA NA NA NA NA NA NA NA NA NA
212.73 211.06 211.51 211.36 212.35 210.76 211.65 212.47 211.75 211.25 210.9 211.1 211.90 211.86 NA 211.00
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

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

7/24/2012

Lord Associates, Inc.
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Table 1
Groundwater Elevations

Cresent Road Site, Needham, MA

SURVEY
POINT

MW-15S
MW-16D
MW-17D
MW-18S
MW-19D
MW-20D
MW-21S
MW-22D
MW-23M
MW-24S
MW-25D
MW-26S
MW-27D
MW-28S
MW-29D
MW-30D
MW-31M
MW-32S
MW-101-DO
MW-101-SO
MW01-4
STM-1
STM-2
STM-3
STM-4
STM-5
STM-6
STM-7
STM-8
STM-9
STM-10
STM-11
STM-12
STM-13
CW-36D
CW-37S
BR-N
BR-S
RW-N
RW-C1
RW-C2
SHAW-01
SHAW-02

Wells without sh

Notes: NA- Not A

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
ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV. ELEV.

(ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.)

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 189.65 NA NA NA 189.46 189.46 NA NA 175.49 NA NA NA NA NA NA
NA 189.91 NA NA NA 189.76 NA NA NA 189.98 NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

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
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

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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
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

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA 26.72 10.98
NA NA NA NA NA NA NA NA NA NA NA NA NA NA 9.84 8.46
NA NA NA NA NA NA NA NA NA NA NA NA NA NA 22.24 19.08
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

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
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
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
NA 250.72 NA NA NA 248.62 NA NA NA NA NA 250.19 250.16 251.48 249.14 250.47
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 244.25 NA NA NA 239.26 NA NA NA 242.29 242.85 242.3 240.04 243.90 NA 241.59
NA NA NA NA NA NA NA NA NA NA NA NA NA NA 9.87 NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA 26.56 11.19
NA NA NA NA NA NA NA NA NA NA NA NA NA NA 9.26 8.24

7/24/2012

Lord Associates, Inc.
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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 7/2/07 750 7/2/07
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 7/2/07 740 7/2/07
98 7/30/08 750 7/30/08
90 8/24/09 590 8/24/09
72 7/2/10 600 7/2/10
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

1,300 10/26/04

B-X 2300 4/5/05

920 8/17/06

3100 7/2/07

1500 7/30/08 91 8/19/2010
3500 8/18/09 40 8/17/2011
1700 7/2/10 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.

LB-1/MW

LB-2/MW

9/17/2012 Lord Associates, Inc. Historical results 7-12Hillside Wells
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 BORING:  LB-2

 WELL:        LB-2/MW

PAGE  1  OF 1

  CONTRACTOR:    SITE LOCATION: Hillside Elementary School   WELL RISER: 4' (2.0-inch PVC)

   PROJECT NO.: 1564   WELL SCREEN: 10' (2.0-inch 0.10-slot PVC)

  SUPERVISOR:     START DATE: 08/03/10   OBSERVED DTW: 4.5 feet

  EQUIPMENT:   08/03/10   
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NOTES
WELL RISER IS COMPLETED AT APPROXIMATELY SURFACE GRADE

   trace SAND FILL AROUND ENTIRE SCREEN LENGTH 
   little 2 FEET OF MEDIUM BENTONITE ABOVE FILTER SAND
   some PORTLAND CEMENT USED TO SEAL ROADBOX AT SURFACE 
   and

10% - 20%

                    TERMS
                 Proportion Definition

S-2 100% 5-10' <0.2 Silty Sand, Very dense, gray/brown, wet

35% - 50%

0% - 10%

20% - 35%

Geoprobe 6610DT    FINISH DATE:

DIRECT-PUSH BORING & WELL COMPLETION LOG

DEPTH   
(FT)

SAMPLE ID % RECOVERY
SAMPLE 

INTERVAL
PID READING    

ppm-v
SOIL DESCRIPTION WELL COMPLETION

Technical Drilling Services

  DRILLER: Matt

Ralph Tella

  Lord Associates , Inc. SOIL TEST BORING LOG                                & WELL 
COMPLETION REPORT    Environmental Consulting & LSP Services

grass/loam. 0-0.5' 

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

BOTTOM OF BORING AT 14'

S-2 100% 5-10' <0.2 Silty Sand, Very dense, gray/brown, wet

1506 Providence Highway
Suite 30

Norwood, MA  02062
Voice:  781.255.5554

Fax:  781.255.5535

1506 Providence Highway
Suite 30

Norwood, MA  02062
Voice:  781.255.5554

Fax:  781.255.5535

Boring Logs Hillside August 3 2010.xlsLB-2MW



 BORING:  LB-1

 WELL:        LB-1/MW

PAGE  1  OF 1

  CONTRACTOR:    SITE LOCATION: Hillside Elementary School   WELL RISER: 5' (2.0-inch PVC)

   PROJECT NO.: 1564   WELL SCREEN: 10' (2.0-inch 0.10-slot PVC)

  SUPERVISOR:     START DATE: 08/03/10   OBSERVED DTW: 7 feet

  EQUIPMENT:   08/03/10   
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15.0

16.0

17.0
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19.0
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21.0

22.0

23.0

24.0

25.0

26.0

NOTES
WELL RISER IS COMPLETED AT APPROXIMATELY SURFACE GRADE

   trace SAND FILL AROUND ENTIRE SCREEN LENGTH 
   little 2 FEET OF MEDIUM BENTONITE ABOVE FILTER SAND
   some PORTLAND CEMENT USED TO SEAL ROADBOX AT SURFACE 
   and

  Lord Associates , Inc. SOIL TEST BORING LOG                                & WELL 
COMPLETION REPORT    Environmental Consulting & LSP Services

WELL COMPLETION

Technical Drilling Services

  DRILLER: Matt

Ralph Tella

Geoprobe 6610DT    FINISH DATE:

DIRECT-PUSH BORING & WELL COMPLETION LOG

DEPTH   
(FT)

SAMPLE ID % RECOVERY
SAMPLE 

INTERVAL
PID READING    

ppm-v
SOIL DESCRIPTION

35% - 50%

0% - 10%

20% - 35%
10% - 20%

                    TERMS
                 Proportion Definition

Coarse Sand and Gravel.  Very dense, brown, wet

grass/loam. 0-0.5' 

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

S-2 100% 5-10' <0.2

BOTTOM OF BORING AT 15'

Coarse Sand and Gravel to 13'.  

Silty Sand, dense, gray, wet to 15'

S-3 100% 10-15' <0.2

1506 Providence Highway
Suite 30

Norwood, MA  02062
Voice:  781.255.5554

Fax:  781.255.5535

Boring Logs Hillside August 3 2010.xlsLB-1MW
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Existing Parking Spaces:    50
Proposed Parking Spaces: 75

Hillside Add‐Reno for 487 students

Option 1A.1

2 Story

rfitzgerald
Callout
15,100 sf +/-

rfitzgerald
Callout
10,000 sf +/-

rfitzgerald
Polygonal Line

rfitzgerald
Polygonal Line



Option 1A.2

Hillside Site‐ New School  for 487 students

Construct  New
School on Hillside Site

2 Story

rfitzgerald
Polygonal Line

rfitzgerald
Callout
38,000 sf Building Footprint plus 4,000 sf of paved area



New Fields at Hillside School Site

Option 1A.3

rfitzgerald
Polygonal Line

rfitzgerald
Callout
47,000 sf+/- : area of potential impact from building removal and cut into hillside/regrading of soil
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MEETING NOTES 
 
MEETING DATE:  September 24, 2012                            
 
PROJECT:  Needham Pre‐feasibility Study / Hillside School Environmental Evaluation 
    Dore and Whittier Architects, Inc.  Project #12‐633 
 
SUBJECT:  PPBC‐School Committee  

 
ATTENDING:    PPBC Members,  

Dept. of Public Facilities: Steve Popper & Hank Haff,  
Lord Associates: Ralph Tella  
Dore & Whittier Architects: Donald Walter & Michele Rogers 
Members of the public   

 
 
NOTES   

                                                                                                                                                                                                                                               

The following outline is a summary of notes taken by Dore & Whittier outlining the 
questions 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 is the current status of soil testing in the areas of the “hot spot”?   
2. 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? 
 
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  Project Managers 
 

Michele Rogers 
Project Manager 
 
Cc:  Hank Haff for distribution 

MR/DMW/File 
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