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50 Redfield Street
Suite 100

Boston, MA
02122
1617.282.4675
f617.282.8253

www.fando.com

Connecticut
Massachusetts
Rhode Island

South Carolina

EnviroScience, L1.c

September 2, 2015

Mr. Kevin Bergeron, AIA, LEED AP
Senior Associate

William Rawn Associates Architects, Inc.
10 Post Office Square, Suite 1010N
Boston, MA 02109

RE: Limited Preliminary Hazardous Building Materials Inspection Summary
King Open Elementary & Cambridge Street Upper School
850 Cambridge Street, Cambridge, Massachusetts
Fuss & O’Neill EnviroScience, I.LI.C No. 20140692.A2E

Dear Mr. Bergeron:

On July 17, 2015, Fuss & O’Neill EnviroScience, LLC (EnviroScience) representative, Mr. Jonathan
Hand performed a limited preliminary hazardous building materials inspection for the King Open
Elementary & Cambridge Street Upper School located at 850 Cambridge Street in Cambridge,
Massachusetts (the “Site”).

This visual inspection was limited to an inventory of accessible, suspect asbestos-containing
material(s) (ACM), polychlorinated biphenyl (PCB)-containing source building materials, lead-based
paint (LBP) coated surfaces, and an inventory of fluorescent light ballasts and mercury-containing
equipment prior to proposed building renovations.

The information summarized in this document is for the abovementioned materials only. The work

was performed for William Rawn Associates Architects, Inc. (the “Client”) in accordance with our
written scope of services dated November 21, 2014.
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1 Building Description

The Site buildings include a four (4) wing school with a crawlspace system, a library, and a pool building. The
buildings were reportedly constructed in 1960 and reportedly underwent major renovations in 1984 to replace
all of the window and door systems. The approximately area of the building is 112,200 square feet (SF). The
four wings of the school include the following:

. Wings A and B - 2-Story Classroom Buildings;
. Wing C - Gymnasium, Boiler Room, and Cafeteria; and
o Wing D - One-Story Classroom Building.

The building is heated by forced hot water and steam heat from the boiler room; piping travels through a
crawlspace system under the building. No central air conditioning is present in the school.

2 Asbestos-Containing Materials (ACM)

Mr. Hand is a Commonwealth of Massachusetts Department of Labor Standards (MADLS)-certified
Asbestos Inspector. Refer to Appendix A for a copy of the Asbestos Inspector Commonwealth of
Massachusetts certification and EPA accreditation. No samples were collected at the time of this inspection
as it was a visual inspection of accessible, suspect ACM only.

The United States Environmental Protection Agency (EPA) Asbestos Hazard Emergency Response Act
(AHERA) 3-Year Inspection report dated 1996 prepared by Briggs Associates, Inc. for this school (formetly
the Harrington School) was provided and pertinent results were used in forming conclusions presented
below.

2.1 Results

Utilizing the EPA, OSHA, MADLS, and the Commonwealth of Massachusetts Department of
Environmental Protection (MassDEP) protocol and criteria, the following materials were determined to be
either an ACM, or Presumed ACM (PACM):

e 127 x12” Floor Tile (Multiple Colors) and Associated Mastics/Adhesives;
® 9”x9” Floor Tile Multiple Colors) and Associated Mastics/Adhesives;

e Vinyl Baseboard and Associated Adhesive;

e  Ceramic Floor & Wall Tile Adhesive, Thin-Set Mortar, & Grout;

e Quarry Tile Adhesive, Thin-Set Mortar, & Grout;

e Terrazzo Dampproofing;

e Flooring Felt Associated with Wood Flooring;

o Rubber Floor Adhesive;

e Vinyl Counter Top Sheeting and Associated Mastics/Adhesives;

F:\P2014\0692\ A2E\Deliverables\Hazmat Report\DD_JLH_KOCUS_VisuallnsRpt_20150902.docx 2



0 FUSS & O’NEILL

EnviroScience, 11.c
Mr. Kevin Bergeron
September 2, 2015
Page 3

e  Glue Daubs Associated with 1'x1' Ceiling Tiles;
Spray-Applied Fire-Proofing;

Stage Curtain;

Stage Lighting Wiring;

Joint Compound Associated with Partition Walls;
Plaster Walls and Ceilings;

Sink Undercoating (Multiple Colors);

Interior Door and Sidelight Glazing Compound;

Transom Window Glazing Compound;

Fire Door Core Insulation;
Blackboard Adhesive;
Fiber-Reinforced Cement Board;
Vibration Isolators;

Pipe Insulations and Associated Fitting Insulations;
Boiler Insulation;

Interior Boiler Components;

Boiler Breeching Insulation;
Boiler Breeching Gasketing;
Hot Water Tank Insulation;
Incinerator Insulation;

Generator Exhaust Insulation;

Kiln Insulation;

Kitchen Exhaust Hood Insulation;
Interior/Extetior Dootr/Window Caulking;
Exterior Expansion-Joint Caulking;

Louver Caulking;
Dampproofing behind Brick Veneer;

Sub-Slab Dampproofing;
Built-Up Roofing; and
¢ Roofing Sealants.

Refer to Table 1 (Attachment B) for the complete list of suspect ACM and non-ACM identified as part of this
visual inspection.

2.2 Conclusion and Recommendations

Based on visual observations and previous reports, ACM are present at the Site.

Prior to renovation or demolition, a thorough asbestos inspection is required of all suspect asbestos-
containing materials.
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Prior to disturbance, ACM/ACWM that would likely be impacted by the proposed demolition activities must
first be abated by a MADLS-licensed Asbestos Abatement Contractor. This is a requirement of MADLS,
MassDEP, and EPA National Emission Standards for Hazardous Air Pollutants NESHAP) regulations
governing asbestos abatement.

3 Lead-Based Paint Screening

On July 15, 2015, Mr. Hand of EnviroScience performed a visual inspection of suspect LBP coated building
components at the Site that may be disturbed during demolition activities.

3.1 Methodology

Worker protection is regulated by OSHA regulations, as well as MADLS regulations. These regulations
include air monitoring of workers to determine exposure levels when disturbing lead-containing paint. An
LBP screening cannot determine a safe level of lead, but is intended to provide guidance for implementing
industry standards for lead in paint at identified locations. Contractors may better determine worker
exposure to airborne lead by understanding the different concentrations of LBP on representative
components and surfaces. Air monitoring can then be performed during activities that disturb paint on
representative surfaces.

The EPA Resource Conservation and Recovery Act (RCRA) and MassDEP regulate lead-containing waste
disposal. If lead is determined to be present, representative composite samples of the anticipated waste
stream must be collected and analyzed using the Toxicity Characteristic Leaching Procedure (TCLP). The
results ate compated to a threshold value of 5.0 milligrams per liter (mg/L). If TCLP sample analytical results
exceed this value, the waste is characterized as hazardous lead waste. If the result is below the threshold
value, the waste material is not considered hazardous and may be disposed as construction and demolition

debris.

A level of paint exceeding 1.0 milligram of lead per square centimeter (mg/cm?) of surface area is considered
toxic or dangerous by EPA and the Massachusetts Department of Public Health (MADPH) child-occupied
residential standards.

3.2 Results

Due to the age of construction, LBP-coated building materials may be present at the Site.

3.3 Conclusions and Recommendations

Based on our visual assessment, LBP is likely present on coated building components located on and in the

building.
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Contractors must be made aware that OSHA has not established a level of lead in a material below which
Title 29 CFR, Part 1926.62 does not apply. Contractors shall comply with exposure assessment criteria,
interim worker protection, and other requirements of the regulation as necessary to protect workers during
any renovation and/or demolition work that will impact LBP.

If disturbed by demolition activities, LBP-coated building components should be segregated from the general
demolition waste stream for sample collection and analysis by TCLP to determine proper off-site waste
disposal. If disturbed and managed off-site, non-porous LBP-coated building materials (i.e., metals) may be
segregated and recycled as scrap metal. Metal LBP-coated building components cannot be subject to
grinding, sawing, drilling, sanding, or torch cutting.

The Site is presently characterized as a commercial property, which is not subject to the MADPH Childhood
Lead Poisoning Prevention Program (CLPPP) Regulation 105 CMR, Part 460.000. The Site may be
renovated using procedures required in accordance with OSHA Title 29 CFR, Part 1926.62 and MADLS
Regulation 454 CMR, Part 22.11. In addition, the building is not considered a “child-occupied facility” and
therefore, is not subject to MADPH CLPPP regulations.

4 Polychlorinated Biphenyls (PCBs) Source Building
Materials

4.1 Background

On July 17, 2015, Mr. Hand of EnviroScience completed an inventory of visible, accessible presumed PCB-
containing source building materials.

Sampling of building materials for PCBs is presently not mandated by the EPA. However, they recommend
testing materials installed from 1950 through 1979. Significant liability risk exists for impropetly disposing of
PCB-containing waste materials. Recent knowledge and awareness of PCBs within matrices such as caulking,
glazing compounds, paints, adhesives and ceiling tiles has become more prevalent, especially among
remediation contractors, waste haulers, and disposal facilities.

The EPA requirements apply and require removal of PCBs once identified, regardless of project intent, as an
unauthorized use of PCBs. Therefore, if a building is to remain for re-use and PCBs are identified, the EPA
still requires PCB material removal once it is determined that PCBs are present. In addition to PCB-
containing source material identification, if PCBs are present at certain concentrations, additional sampling
and analysis of adjacent surfaces in contact with PCB sources, or which may have been contaminated from a
source of PCBs (e.g. soil), must also be performed or remediated.

EPA requirements apply only if PCBs are present in concentrations above a specified level. Presently, PCB-

containing materials at concentrations equal to or greater than (2) 50 parts per million (ppm), or equivalent
units of milligrams per kilogram (mg/kg) are regulated.
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4.2 Results

Utilizing the EPA protocol and criteria, the following materials were presumed to contain regulated
concentrations of PCBs:

e Interior Fire Door Sidelight Window Glazing Compound;
e Fire Door Window Glazing Compound; and
o  Roof Sealants.

4.3 Conclusions and Recommendations

The newer aluminum window frames were reportedly installed in 1984. This is after the EPA recommended
testing date for suspect PCB-containing source building materials of December 31, 1979. Therefore, the
associated window caulking is presumed to be a non-PCB-containing (source) building material.

Identified materials should be presumed to contain regulated concentrations (= 50 ppm) of PCBs until
sample collection and analysis indicate otherwise. These materials should be removed and disposed at an
EPA-approved facility as a regulated PCB-containing material.

5 Fluorescent Light Ballasts and Mercury-Containing
Equipment

5.1 Fluorescent Light Ballasts

Fluorescent light ballasts manufactured prior to 1979 may contain capacitors that contain PCBs. Light
ballasts installed as late as 1985 may contain PCB capacitors. Fluorescent light ballasts that are not labeled as
“No PCBs” must be assumed to contain PCBs unless proven otherwise by quantitative analysis. Capacitors
in fluorescent light ballasts labeled as non-PCB-containing may contain diethylhexl phthalate (DEHP).
DEHP was the primary substitute to replace PCBs for small capacitors in fluorescent lighting ballasts in use
until 1991. DEHP is a toxic substance, a suspected carcinogen, and is listed under RCRA and the Superfund
Law as a hazardous waste. Therefore, Superfund liability exists for landfilling both PCB- and DEHP-
containing light ballasts. These listed materials are considered hazardous waste under RCRA and require
special handling and disposal considerations.

5.2 Mercury-Containing Equipment

Fluorescent lamps/tubes are presumed to contain mercury vapor, which is a hazardous substance to both

human health and the environment. Thermostatic controls and electrical switch gear may contain a vial or
bulb of liquid mercury associated with the control. Mercury-containing equipment is regulated for proper
disposal by the EPA RCRA regulations.
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5.3 Results

On July 17, 2015, Mr. Hand of EnviroScience performed a visual inspection of representative fluorescent
light fixtures in-place to identify possible PCB-containing ballasts in the building. The inspection involved
visually inspecting labels on representative light ballasts to identify dates of manufacture and labels indicating
“No PCBs”. Ballasts manufactured after 1991 were not listed as PCB- or DEHP-containing ballasts, and
were not quantified for disposal. An in-place inventory of the fluorescent lamps/tubes and other mercury-
containing equipment was completed concurrently.

5.4 Conclusions and Recommendations

PCB/DEHP-containing light ballasts were presumed to be present in the building and mercury-containing
equipment was identified in the building during this inspection.

Light ballasts marked as “No PCBs” with date labels indicating manufacture prior to 1991 are presumed to
contain DEHP. DEHP-containing light ballasts must be segregated for proper packaging, transporting, and
disposal as non-PCB hazardous waste. Note that disposal requirements for DEHP-containing ballasts are
slightly varied, and disposal costs are slightly less than PCB-containing light ballasts.

According to the EPA, mercury-containing equipment is characterized as a hazardous waste and mercury
lamps/tubes are characterized as a Universal Waste. The mercuty-containing equipment and fluorescent
lamps/tubes identified in the proposed renovation areas must be recycled, reclaimed, ot disposed as
hazardous waste prior to disturbance.

Refer to Attachment C for the Hazardous Building Materials Opinion of Abatement Cost.

If you should have any questions regarding the contents of this letter, please do not hesitate to contact Dustin
Diedricksen at (617) 282-4675, extension 4703. Thank you for this opportunity to have served your
environmental needs.

This report was prepared by Environmental Analyst, Jonathan Hand.

Reviewed by:

Tddeee

Dustin A. Diedricksen
Project Manager

Attachments: A - EnviroScience Asbestos Inspector State Certification and Accreditation

B - Table 1 - Summary of Asbestos-Containing Materials Data
C - Hazardous Building Materials Opinion of Abatement Cost
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Attachment A

EnviroScience Asbestos Inspector State Certification and EPA
Accreditation
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Commonwealth of Massachusetts
Department of Labor Standards
Heather E. Rowe, Director

Asbestos Inspector
JONATHAN L. HAND
Eff. Date 03/13/15
Exp. Date 03/13/16
Al041945
Member of CO.N.E S.
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Attachment B

Table 1 - Summary of Asbestos-Containing Materials Data
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EnviroScience, 11c

Table 1
Summary of Suspect Asbestos-Containing Materials Data

King Open Elementary & Cambridge Street Upper School

September 2, 2015
. n . Asbestos Estimated
Material Type Location(s)/Sample Location(s) Content QUandey Comments
9 o Q» i ; i
9” x 9” Floor Tile (M}lltlple Col.ors) and Associated Classrooms and Offices PACM
Mastics/Adhesives
9" x 9" Gray Floor Tile 1st Floor - Room 10 Bathroom 8% Chrysotile
9" x 9" Beige Floor Tile 1st Floor - Room 113 Bathroom 35% Chrysotile
9" x 9" Brown Spec Floor Tile C-Wing - Home Economics 8% Chrysotile
9" x 9" Mocha Floor Tile C-Wing - Home Economics 15% Chrysotile
57,500 SF**
9" x 9" Green Floor Tile Music Room 15% Chrysotile
9" x 9" Beige Speckled Floor Tile Resource Room 35% Chrysotile
9" x 9" Light Brown Floor Tile Not Stated 8% Chrysotile
9" x 9" Maroon Floor Tile Literary Center Supply Room 8% Chrysotile
9" x 9" Orange Floor Tile KIA Bathroom 8% Chrysotile
» % ; ; i
12” x 12” Floor Tile (Multlple Collors) and Associated Classrooms and Offices PACM
Mastics/Adhesives
12" x 12" Blue Floor Tile 1st Floor - Room 111 Bathroom Non-ACM Supplemental samp ling rcqmrcd‘m
confirm material type as non-ACM
12" x 12" Tan Floor Tile Literary Center 3% Chrysotile | 2,400 SF**
12" x 12" White Floor Tile Auditorium Back Storage Room Non-ACM Supplemental samp ling rcqmrcd‘m
confirm material type as non-ACM
12" x 12" Flesh Colored Floor Tile D-Wing - KIA Non-ACM Supplemental sampling required to
confirm material type as non-ACM
Vinyl Baseboard and Associated Adhesive Spiratic in Classrooms, Offices, & Hallways PACM 1,000 SF
Ceramic Floor & Wall Tile Adhesive, Thin-Set D-Wing PACM 1,000 SF
Mortar, & Grout
Quarry Tile Adhesive, Thin-Set Mortar, & Grout Kitchen PACM 1,700 SF
Terrazzo Dampproofing Mastics/Materials Hallways, Offices, Cafetena, Locker Rooms, & PACM 18,500 SF
Stairwells
Flooring Felt Associated with Wood Flooring Gymnasium, Shop, and Stage PACM 10,000 SF
Rubber Floor Adhesive Auditorium PACM 600 SF
Vinyl Counter Top Sheeting and Associated Classrooms
Mastics/Adhesives AASSTOOmS
Rust Colored Vinyl Counter Top Sheeting Room 117
- Supplemental sampling required to
- * /
Non-ACM N/A confirm material type as non-ACM
Black Vinyl Counter Top Sheeting Room 111
Brown Vinyl Counter Top Sheeting B-Wing - 1st Floor Teacher's Room
. . s . 17% Remove and Dispose Gypsum Backer
Glue Daubs Associated with 1'x1' Ceiling Tiles Throughout Classrooms, Offices, & Hallways Anthophyllite 50,600 SF ;()::::n d Cci}}:; fmcii:Ac\é;;
P L. . Supplemental sampling required to
) B * y
1' Ceiling Tiles Auditorium Non-ACM N/A confirm mateial type as non-ACM
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f

Table 1

Summary of Suspect Asbestos-Containing Materials Data

Material Type Location(s)/Sample Location(s) %s::ts::ts E(:;::l::yd Comments
2 x 2 Ceiling Tiles B-Wing - 1st Floor Hall by Room 118 Non- ACM* N/A Supplemental sampling required o
7 confirm material type as non-ACM
2'x 4' Ceiling Tile Boiler Room Storage Non-ACM#* N/A Supplemental sampling required to
confirm material type as non-ACM
2' x 4' Fissure & Dot Ceiling Tile Back Auditorium Exit Non-ACM* N/A Supplemental samp ling rcqmrcd‘m
confirm material type as non-ACM
. Porous Ceiling Materials and Open-Cell
Spray-Applicd Fire-Proofing Ist Floor A & B Wings, Generator Room, & | 550/ g1 11q | 63,500 SF#** | Block Walls Need to be Disposed as
Gymnasium ACWM.
Stage Curtain Auditorium PACM 1EA
Stage Lighting Wiring Auditorium PACM 100 LF
Joint Compound Associated with Partition Walls Throughout School PACM 10,000 SF
Drywall Associated with Partition Walls Home Economics and Gymnasium Fan Room Non-ACM* N/A Supplemental §amp11ng required to
’ ’ confirm material type as non-ACM
Plaster Walls and Ceilings Kitchen Freezer Ceiling
Plaster (‘e‘nhng Custodial Storage at Girl's Locker Room
Rough Coat
Plaster Ceiling B-Wing - 1st Floor Girl's Bathroom
Rough Coat
Plaster Ceiling . . ’
Skim Coat Custodial Storage at Girl's Locker Room
Psliis:src\‘c atll B-Wing - 1st Floor Closet between Bathrooms
02 . . Supplemental sampling required to
A %
Plaster Wall ) Non-ACM N/A confirm material type as non-ACM
Skim Coat A-Wing - Boy's Bathroom
Plaster ,
Skim Coat Gym Storage at Boy's Locker Room
Plaster _—
Skim Coat Visiting Team Locker Room
Plaster o .
R Hallway From Gitl's Locker room to Gymnasium
Skim Coat ’ ’
Plz}st.er Ceiling B-Wing - 1st Floor Closet Between Bathrooms
Skim Coat
Sink Undercoating (Multiple Colors) Classrooms PACM 75 EA
Interior Door Sidelight Glazing Compound Hallways PACM 35 EA
Transom Window Glazing Compound Hallways PACM 50 EA
Interior Door Window Glazing Compound Hallways, Classrooms, & Offices PACM
50 EA
Fire-Door Core Insulation Hallways, Classrooms, & Offices PACM
L . . . . - B Supplemental sampling required to
- 71 _A 1*
Interior Expansion-Joint Caulking Gymnasium Non-ACM N/A confirm material type as non-ACM
' '
Blackboard Adhesive Classrooms PACM 100 (@Ei x12
Fiber-Reinforced Cement Board Boiler Room PACM 50 SF
Vibration Isolators Throughout Interoir PACM 25 EA
Oil Tank Pipe Chase & C led in Ch:
Pipe Insulations and Associated Fitting Insulations 1 Tank Hipe Thase c:')x.lcea e inHases 1 60v% Amosite 3,500 LF**
& Above Ceilings
Boiler Insulation Boiler Room 5% Chrysotile 600 SF**

F:\P2014\0692\A2E\Deliverables\Hazmat Report\Att B ACM Table 1 20150305
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Table 1
Summary of Suspect Asbestos-Containing Materials Data

Material Type Location(s)/Sample Location(s) 125(])0:::: E(:;::::yd Comments
Interior Boiler Components Boiler Room PACM 2EA
Boiler Breeching Insulation Boiler Room 3% Chrysotile 1,100 SE**
Boiler Breeching Gasketing Boiler Room PACM 10 EA
Hot Water Tank Insulation Boiler Room PACM 75 SF**
Incinerator Insulation Boiler Room PACM 250 SF
Generator Exhaust Insulation Generator Room PACM 20 LF**
Kiln Insulation Generator Room PACM 1EA
Exhaust Hood Insulation Kitchen PACM 300 SF
Interior/Exterior Window Caulking Exterior PACM 11,000 LF Windows Replaced in 1984
Interior/Extetior Door Caulking Exterior PACM 800 LF Doors Replaced in 1984
Exterior Expansion-Joint Caulking Exterior PACM 5,000 LF At Newer Window Inserts
Louver Caulking Exteriot PACM 100 LF Louver C““ﬁ:ﬁ Replaced in
Through-Wall Flashing & Dampproofing behind Exterior PACM 36,000 SE | Assume 2/3 of Total Facade SF
Brick Veneer
Sub-Slab Dampproofing Materials Below-Grade PACM 97,750 SF
Built-Up Roofing School & Pool Building Roofs PACM 97,750 SF
Roofing Sealants School & Pool Building Roofs PACM 2,000 LF

EA = Each; LF = Linear Feet; SF = Square Feet
ACM = Asbestos-Containing Material
ACWM = Asbestos-Containing Waste Material

PACM = Presumed Asbestos-Containing Material

* Denotes that an insufficient number of samples were collected and analyzed. Therefore, supplemental sample collection and analysis of these suspect ACM must be conducted to
fulfill EPA NESHAP requitements prior to renovation/demolition actitivities.

** Denotes quantity based on 1996 AHERA report prepared by Briggs Associates, Inc. No attempt has been made at this point to verify quantities provided in this report.

*#* Denotes Quantity based on square footage of floor and not the 1996 AHERA report.
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Attachment C

Hazardous Building Materials Opinion of Abatement Cost
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EnviroScience, LL.c

Hazardous Building Materials Opinion of Abatement Cost
King Open Elementary & Cambridge Street Upper School

Fuss & O’Neill EnviroScience, LLLC has prepared the hazardous building materials opinion of abatement costs provided
below (for the abovementioned Site). These estimates are for visible and accessible areas only, and are based on our
Limited Preliminary Hazardous Building Materials Inspection report prepared for the Site. Unit costs are based on
current industry rates and ate inclusive of typical contractor costs for a normal work schedule (1 shift/day), Monday to
Friday. They do not include costs for an expedited work schedule (double shifts/ weekends/ holidays), project design,
construction monitoring, air sampling, and other consultant-based fees. Estimated unit costs are based on assumption
that listed materials will be removed, disposed, and transported by the abatement contractor during one phase.

Material Tvpe Estimated Estimated Unit | Total Estimated
atertal 1yp Quantity Cost Cost
9” x 9” Floor Tile Multiple Colors) and Associated Mastics/Adhesives
57,500 SF 4/SF 230,000.00
(ACM/Presumed ACM) ’ $4/ 5230,
12” x 12” Floor Tile (Multiple Colors) and Associated Mastics/Adhesives
2,400 SF 4/SF 9,600.00
(ACM/Presumed ACM) ’ $4/ $9,
Vinyl Baseboard and Associated Adhesive 1,000 SF $4/SF $4,000.00
(Presumed ACM)
Ceramic Floor & Wall Tile Adhesive, Thin-Set Mortar, & Grout 1,000 SF $8/SF $8,000.00
(Presumed ACM)
Quarry Tile Adhesive, Thin-Set Mortar, & Grout 1,700 SF $10/SF $17,000.00
(Presumed ACM)
Tetrazzo Dampproofing Mastics/Matetials 18,500 SF $10/SF $185,000.00
(Presumed ACM)
Flooring Felt Associated with Wood Flooring 10,000 SF §7/SE $70,000.00
(Presumed ACM)
Rubber Floor Adhesive
600 SF 5/SF 3,000.00
(Presumed ACM) 85/ 83,
Glue Daubs Associated with 1'x1' Ceiling Tiles 50,600 SF $6/SE $303,600.00
(ACM)
Spray-Applied Fire-Proofing
(Includes Removal of Contaminated Porous Ceiling and Wall Materials) 63,500 SF $15/SF $952,500.00
(ACM)
Stage Curtain
1 EA 2,000/EA 2,000.00
(Presumed ACM) $2,000/ 52,
Stage Lighting Wiring
100 LF 10/LF 1,000.00
(Presumed ACM) $10/ S1,
Joint Compound Associated with Partition Walls 10,000 SF §7/SE $70,000.00
(Presumed ACM)
Sink Undercoating (Multiple Colors) 75 BA $125/EA $9,375.00
(Presumed ACM)




FUSS & O’NEILL

EnviroScience, LL.c

(Presumed ACM)

. Estimated Estimated Unit | Total Estimated
Material Type .
Quantity Cost Cost
Interior Door Sidelight Glazing Compound
(Presumed ACM & Presumed PCB) 35 BA $400/EA 314,000.00
Transom Window Glazing Compound
(Presumed ACM & Presumed PCB) SOEA $225/EA 311,250.00
Interior Door Window Glazing Compound
resumed AC
@ M 50 EA $150/EA $7,500.00
Fire-Door Core Insulation
(Presumed ACM)
Blackboard Adhesive ~ 4' x 12'
(Presumed ACM) 100 EA $200/EA $20,000.00
Fiber-Reinforced Cement Board
(Presumed ACM) 50 SF $8/SF $400.00
Vibration Isolators
(Presumed ACM) 25 EA $100/EA $2,500.00
Pipe Insulations and Associated Fitting Insulations 3,500 LF $25/LF $87.500.00
(ACM)
Boiler Insulation
(ACM) 600 SF $25/SF $15,000.00
Interior Boiler Components
(Presumed ACM) 2EA $5,000/EA $10,000.00
Boiler Breeching Insulation
(ACM) 1,100 SF $25/SF $27,500.00
Boiler Breeching Gasketing
(Presumed ACM) 10 EA $100/EA $1,000.00
Hot Water Tank Insulation
(Presumed ACM) 75 SF $25/SF $1,875.00
Incinerator Insulation
(Presumed ACM) 250 SF $25/SF $6,250.00
Generator Exhaust Insulation
(ACM) 20 LF $25/LF $500.00
Kiln Insulation
(Presumed ACM) 1 EA $1,000/EA $1,000.00
Exhaust Hood Insulation
(Presumed ACM) 300 SF $25/SF $7,500.00
Interior/Extetior Window Caulking 11,000 LE $7/LF $77,000.00
(Presumed ACM)
Interior/Extetior Door Caulking
(Presumed ACM) 800 LF $7/LF $5,600.00
Exterior Expansion-Joint Caulking
(Presumed ACM) 5,000 LF $7/LF $35,000.00
Louver Caulking 100 LF §7/LF $700.00




FUSS & O’NEILL

EnviroScience, LL.c

f

. Estimated Estimated Unit | Total Estimated
Material Type .
Quantity Cost Cost
Through-Wall Flashing & Dampproofing behind Brick Veneer
(Includes Removal of the Masonry Unit Back-up Wall as ACWM) 36,000 SF $20/SF $720,000.00
(Presumed ACM)
Sub-Slab Dampproofing Materials
(Includes Removal of the Slab as ACWM) 97,750 SF $15/SF $1,466,250.00
(Presumed ACM)
Built-Up Roofing
(Presumed ACM) 97,750 SF $5/SF $488,750.00
Roofing Sealants
(Presumed ACM & Presumed PCB) 2,000 LE $12/LF $24,000.00
Disposal of Lighting Ballasts, Fluorescent Lamps, and Mercury-Containing Equipment Lump Sum $10,000.00
Lead-Based Paint Work Practices & Limited Disposal Lump Sum $25,000.00
Subtotal| $4,931,150.00

(~10%) Contingency

$493,115.00

Total*

$5,424,265.00

EA=Fach; LF=Linear Feet; SF=Square Feet
ACM = Asbestos-Containing Material

ACWM = Asbestos-Containing Waste Material
PCB = Polychlorinated Biphenyl

* Does not include consultant fees
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Section 1

Introduction

1.1 General

This report summarizes the results of CDM Smith’s subsurface exploration and laboratory testing
programs, and presents preliminary geotechnical design recommendations and construction
considerations and environmental evaluations for the King Open and Cambridge Street Upper Schools
and Community Complex located in Cambridge, Massachusetts.

1.2 Elevation Datum

Elevations noted herein are referenced to the Cambridge City Base (CCB) and are in feet.

1.3 Project Description

The King Open and Cambridge Street Upper Schools and Community Complex site consists of an
existing school, library, and swimming pool complex. The proposed construction for the site includes a
complete demolition of the existing structures and construction of a new school for pre-K through 8th
grades, a branch library, a community public pool, and administrative offices for the City of Cambridge
School Department. It is assumed that the new school buildings will have a similar overall size as the
existing structures and will include a one-level underground garage or basement below all structures.

1.4 Purpose and Scope

The purpose of this preliminary report is to investigate the subsurface conditions at the existing King
Open and Cambridge Street Upper Schools and Community Complex Site and to provide preliminary
geotechnical engineering recommendations for the design and construction of building foundations as
well as to assess environmental conditions in the subsurface with respect to chemical concentrations
in soil. Specifically, the scope of work included the following:

=  Collect and review available geotechnical data, and geologic information in the site vicinity;

= Conduct field investigations consisting of six (6) test borings, (CDM-1 through CDM-6), to
investigate subsurface conditions and obtain soil samples for laboratory testing;

= Install two (2) monitoring wells for groundwater elevation monitoring and groundwater
sampling;

=  Conduct laboratory tests on soil samples collected as part of this study to assist with
classification of soils encountered and to estimate the engineering properties of the soils;

= Develop preliminary geotechnical engineering recommendations for design and construction;

* Conduct a file review and site visit to identify any recognized environmental concerns at the
property;

1-1



Section 1 ¢ Introduction

=  Conduct laboratory tests on soil samples for chemical constituents for evaluation under the
Massachusetts Contingency Plan (MCP) and to assist in the evaluation of on-site reuse and/or
off-site disposal options;

= Develop evaluation for on-site soil reuse and/or off-site disposal options based on the results of
laboratory analysis; and

=  Prepare this preliminary geotechnical report presenting CDM Smith’s recommendations,
including data collected as part of the investigations and recommendations for additional
explorations required prior to final design.

1.5 Report Limitations

These recommendations have been prepared for the King Open and Cambridge Street Upper Schools
and Community Complex located in Cambridge, Massachusetts as understood at this time and
described in this preliminary report. This preliminary report has been prepared in accordance with
generally accepted engineering practices. No other warranty, express or implied, is made.

The recommendations contained herein are considered preliminary and will need to be confirmed
and/or reviewed prior to the completion of the final design of the facility. The recommendation and
considerations presented assume that the project consists of the demolition of existing facilitates and
the design and construction of replacement structure(s) and may not be suitable for upgrades to the
existing structures. Additional field investigations, laboratory testing and analysis are required to
provide recommendations suitable for final design and cost estimating.

April, 2015




Section 2

Site and Subsurface Conditions

2.1 Existing Site Conditions

2.1.1 Site Topography, Features and Boundaries

The King Open and Cambridge Upper Schools and Community Complex is located at 850 Cambridge
Street in Cambridge, Massachusetts. The site is bounded to the north by Cambridge Street, to the east
by Berkshire Street, to the west by Willow Street and to the south by the Frisoli Youth Center and
Donnelly Field. Both Willow Street and Berkshire Street are residential areas, whereas Cambridge
Street has combined commercial and residential buildings. Donnelly Field consists of three baseball
fields, a playground, and two basketball courts. The topography of the site is relatively flat with site
grades ranging from approximately El. 20 to El. 23. Figure 2-1 shows the layout of the existing site.

2.1.2 Existing Structures

The King Open and Cambridge Upper Schools and Community Complex consists of the King Open
School, the Cambridge Upper School, a public library, and a community center with an outdoor pool.

The existing King Open and Cambridge Upper Schools are both housed in an one to two story steel
frame building with sidewalls consisting of masonry, insulated panels and window wall panel systems.
The school building complex was constructed in the early 1960’s and has a footprint of approximately
108,500 square feet. The building complex consists of four main buildings connected to each other via
corridors and walkways. The existing Cambridge Public Library Salvatore F. Valente Branch is located
on the northeast side of the site and is part of this school complex. The library is a one story structure
with a footprint of approximately 5,500 square feet.

The school and library are primarily supported on shallow foundations with bottom elevations
ranging from approximately 12 to 14 feet below ground surface (bgs), except for the southern part of
the building that is supported by timber piles. The finished floor elevation of the school and library
ranges from approximately El. 23.0 to El. 23.5. Crawl spaces are located below the school and library
buildings ranging in height from approximately 4 to 6 feet.

Two 20,000 gallon fuel oil (F.0.) tanks are located below ground at the school loading dock off of
Willow Street and connect to the boiler room on the west side of the school. An additional F.O. tank
supplying fuel to the library is located below the library parking lot off of Berkshire Street.

The school and library complex are directly adjacent to the Gold Star Pool complex, which includes an
approximately 18 feet by 40 feet pool and a 700 square foot one story locker room and service
building.

Outside of the existing structures, the site is mostly paved and includes three paved parking lots with
access to Berkshire Street and a playground on the southern end of the site. There is a landscaped
courtyard at the center of the site and a lawn fronting on Cambridge Street.
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FIGURE 2-1

SUBSURFACE EXPLORATION LOCATION PLAN
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Section 2 ¢ Site and Subsurface Conditions

2.2 Subsurface Investigations

2.2.1 Previous Test Boring Program

Twenty-nine (29) test borings (A-1 through H-4) were previously performed for the initial
construction of the King Open and Cambridge Upper Schools and Community Complex in the 1950s by
M.A. Dyer Company Architects and Engineers. Boring depths ranged from approximately 20 to 68 feet
below ground surface. There is no record of any monitoring wells being installed nor of any
environmental testing conducted as part of the previous investigation program.

Boring logs prepared by M.A. Dyer Company Architects and Engineers are shown on the drawing from
the original school construction in 1959 and included in Appendix A.

2.2.2 Recent Test Boring Program

To assess the subsurface conditions at the location of the proposed facility, a subsurface exploration
program was conducted, which included six (6) test borings. The test boring locations were located in
the field by taping and line of sight from existing site features and are shown in Figure 2-1.

Test borings were drilled by New England Boring Contractors of Derry, New Hampshire between
February 17 and February 27, 2015. All test borings, CDM-1 through CDM-6, were drilled using a
truck-mounted drill rig. The six (6) borings were drilled using drive and wash methods with 4-inch
outside diameter (0.D.) casing. The test borings were drilled to depths ranging from approximately
53 to 71 feet below ground surface (bgs).

Split spoon sampling was typically conducted in soils continuously for approximately the upper

25 feet, and then at 5 foot intervals below, in accordance with ASTM D1586 (using a 2-inch 0.D.
sampler, driven 24 inches by blows from a 140-pound hammer falling freely for a 30-inches). The
number of blows required to drive the sampler each 6-inch increment was recorded and the Standard
Penetration Resistance (N-value) was determined as the sum of the blows over the middle 12-inches
of penetration. Upon split spoon sampler retrieval, soils were examined for visual evidence (i.e.,
staining, discoloration) and olfactory indications (i.e., odors) of contamination. All soil samples
collected from recent test borings were screened using a photoionization detector (PID) for volatile
organic compound (VOC) to assess the possible presence of organic vapors. A CDM Smith
representative visually classified the soil samples recovered in the field in general accordance with the
Burmister classification system. Representative soil samples from each split spoon were collected and
stored in jars for subsequent review and laboratory testing.

Analytical samples were collected by compositing split-spoon samples within the upper 8 feet of the
test borings. The analytical samples from each test boring were stored in corresponding jars and vials
for subsequent laboratory testing by Alpha Analytical in Westborough, Massachusetts.

Undisturbed tube sampling was conducted at selected locations in fine-grained (cohesive) soils using
standard Shelby tube sampler and in general accordance with ASTM D-1587. Shelby tube samples
were tested with a pocket penetrometer and torvane to estimate basic strength properties of the
material. Shelby tube samples were then trimmed and both ends of the tube and were sealed with
plastic caps, tape and wax for subsequent review and laboratory testing.

When possible, groundwater levels at the test boring locations were estimated from the condition of
the samples obtained and by the observed water levels within the borehole at the time of drilling.

2-3
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Section 2 ¢ Site and Subsurface Conditions

However, with the drive and wash drilling method, groundwater level readings taken during drilling
are not generally considered reliable due to the presence of the drilling fluids in the borehole.

Two (2) groundwater observation wells were installed at test boring locations CDM-2 (MW) and
CDM-3 (MW). All other test borings were backfilled with soil cuttings to the ground surface upon
completion and were sealed with asphalt patch where necessary.

Recent test boring logs, prepared by CDM Smith, are included in Appendix B.

2.2.3 Monitoring Wells

Two (2) monitoring wells, CDM-2 (MW) and CDM-3 (MW), were installed at the site, near existing fuel
oil tanks. The monitoring wells installed for this project were open-stand pipe wells. The standpipe
monitoring wells were constructed using 2-inch-diameter, Schedule 40 PVC pipe with machine-slotted
screens. The screen interval was 15 feet in length at both wells. Screen slot size was 20 slot (0.020
inch). Prior to placement of the well screens, the boreholes were flushed with clean water. Native
material was used to fill the boreholes to a depth of 25 feet below ground surface. A threaded end cap
was attached to the bottom of the screens, which was then lowered down the borehole attached to
lengths of solid 2-inch PVC riser pipe. Clean quartz sand was then poured slowly around the PVC to
extend the filter pack approximately 1 to 3 feet above the top of the screen. A 1-foot layer of bentonite
chips was used to seal off the filter pack. After the PVC pipe was cut off to be flush with the ground
surface, the boreholes were grouted to the surface and covered with a protective road box. The
bottom of the screen is approximately 25 feet bgs at both monitoring wells.

A summary of the groundwater levels at each monitoring well are presented in Table 2-1. The
monitoring well logs, prepared by CDM Smith, is included in Appendix C.

2.3 Geotechnical Laboratory Testing

Laboratory tests were performed on select soil samples obtained from the recent test borings to
characterize the physical, and engineering properties. Laboratory testing listed below was conducted
at the CDM Smith Geotechnical Testing Laboratory in Cambridge, Massachusetts:

=  Moisture Content (ASTM D-2216);

=  Grain Size (ASTM D-422);

= Atterberg Limits (ASTM D-4318);

=  Organic Content (ASTM D-2974);

* Laboratory Mini Vane Shear (ASTM D-4648); and
= Consolidation (ASTM D-4186).

The tests were performed in general accordance with the indicated ASTM standards. Moisture
content tests were performed on twenty-nine (29) soil samples, grain size tests were performed on
seventeen (17) soil samples, Atterberg Limits tests were performed on fourteen (14) soil samples,
organic content tests were performed on six (6) soil samples, and consolidation tests were performed
on two (2) soil samples from various locations and depths. The purpose of conducting these tests was
to assist with soil classification, assess soil parameters to be used in engineering analyses, and assess
the reuse potential of the soils to be excavated.

2-4
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City of Cambridge

King Open School and Cambridge Street Upper Schools and Community Complex

Cambridge, Massachusetts

Table 2-1
Summary of Monitoring Well Readings

Approximate . Groundwater
. Approximate  Screen Depth Date of Time of Groundwater
Exploration No. Ground Surface Riser El. (ft)®? (ft bgs) Readi Readi Depth Below El
iser El. eadin eadin _ .
El. () 8 . & Riser(ft)
2/23/2015 2:30 PM 12.1 8.6
2/24/2015 2:30 PM 6.2 14.5
CDM-2 (MW) 21 20.7 5-15 124/
3/11/2015 6:00 AM 3.6 17.1
3/13/2015 6:45 AM 5.1 15.6
2/27/2015 3:00 PM 0.0 20.8
3/1/2015 3:30 PM 4.7 16.1
CDM-3 (MW) 21 20.8 5-15
3/11/2015 6:30 AM 5.1 15.7
3/13/2015 8:18 AM 6.0 14.8
Notes:

1. See Figure 2-1 for Monitoring Well locations.

2. Elevations are estimated based on existing drawings for the New Donnelly Field School, 1959.
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A summary of the laboratory index test results are presented in Table 2-2 and a summary of
consolidation test is presented in Table 2-3. Laboratory test results are included are included in
Appendix C.

Analytical testing on composite samples was conducted and results are presented in Section 5 of this
report.

2.4 Subsurface Conditions

Subsurface soil conditions were interpreted from the test borings conducted as part of this study
along with our understanding of the local geology. Test borings drilled across the site typically
encountered a layer of asphalt or concrete over miscellaneous fill, locally present organic soils, sand
and clay, and silty clay overlying glacial soils. A summary of subsurface explorations conducted for
this study is presented in Table 2-4.

2.4.1 Asphalt and Concrete

Asphalt was encountered at 4 of the 6 test boring locations, excluding test boring location CDM-1 and
CDM-3 (MW). Where encountered, the asphalt layer ranged in thickness from approximately 4 to 6
inches. At test boring locations CDM-1 and CDM-3 (MW), concrete was encountered and ranged in
thickness from approximately 8 to 9 inches thick.

2.4.2 Fill

Fill was encountered at all of the recent test boring locations (CDM-1 through CDM-6) and at all of the
previous test boring location (A-1 through H-4).

At the previous test boring locations, the stratum ranged from approximately 5.5 to 10 feet thick and
consisted of loose to firm, loamy sand with various amount of gravel, clay, and sand. Cinders were
encountered at 14 of the previous test boring locations (B-1, C-1, C-3, C-4, C-6, D-1, E-1, E-2, E-3, F-1,
F-2, F-3, G-2, and H-1). Red brick was encountered at 5 of the previous test boring locations (B-1, F-3,
F-4, G-3, and G-4). Trace amounts of peat were encountered within the Fill strata at two of the
previous test boring locations (E-1 and G-1).

At the recent test boring locations, the fill stratum consisted of dry to wet, loose to very dense, fine to
coarse SAND, trace to and fine to coarse gravel, trace to some silt to silty clay. Trace amounts of roots
as well as a trace amounts of burnt ash and cinders were encountered in the fill strata at boring
location CDM-1. Additionally, brick fragments were encountered at test boring locations CDM-5 and
CDM-6.

The fill stratum ranged from approximately 7.5 to 9 feet thick at the recent test boring locations. SPT
N-Values ranged from 9 to 96 blows per foot (bl/ft) with an average value of approximately 29 bl/ft at
the recent test boring locations.

2.4.3 Organic Soil

An organic soil stratum was encountered at 6 of the previous test boring locations (B-3, E-1, F-2, F-3,
H-3, and H-4). The stratum generally consisted of PEAT with various amounts of sand to Peaty Sand
and ranged from approximately 1 to 3.5 feet thick.

No organic soil stratum was encountered at any of the recent test boring locations.

2-6
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City of Cambridge
King Open School and Cambridge Street Upper Schools and Community Complex
Cambridge, Massachusetts

Table 2-2
Summary of Geotechnical Index Test Results

ONith

Sl S sample USCS Grain Size Analysis Atterberg Limits ® Moisture  Organic
Strata e Gravel (%) Sand (%) nes (%) Content  Content
Number Number Depth (ft) Classification - - - LL (%) PL (%) PI (%) () s
Coarse Fine Coarse  Medium Fine Clay (%) (%)
CDM-1 S-4 7-9 Fill SW-SM 0.0 2.9 4.0 283 53.1 10.3 1.4 - - - 17.5 -
CDM-1 S-5B 9-11 Sand and Clay CL - - - - - - 40.0 21.0 19.0 25.4 19
CDM-1 S-7 13-15 Silty Clay CL - - - - - - 41.0 22.0 19.0 326 -
CDM-1 S-13 30-32 Silty Clay CcL - - - - - - 41.0 21.0 20.0 44.8 -
CDM-2 (MW) S-1 1-3 Fill SM 0.0 10.8 7.9 215 323 27.5 - - - 25.5 -
CDM-2 (MW) S-5 9-11 Sand and Clay CL 0.0 0.0 0.0 1.2 11 31.2 66.5 - - - 245 -
CDM-2 (MW) S-7 13-15 Sand and Clay CL - - - - - - 48.0 22.0 26.0 319 1.8
CDM-2 (MW) S-15 39-41 Silty Clay CL - - - - - - 39.0 21.0 18.0 30.5 -
CDM-2 (MW) S-16 44-46 Glacial Soils SM 0.0 229 19.2 29.2 10.1 18.6 - - - 135 -
CDM-3 S-3A 5-7 Fill SM 0.0 23.0 6.5 18.1 24.0 15.8 12.6 - - - 13.8 -
CDM-3 S-6 11-13 Silty Clay CL 0.0 8.1 2.1 1.4 34 32.2 52.8 - - - 27.1 -
CDM-3 S-12 23-25 Silty Clay CL - - - - - - 47.0 22.0 25.0 40.9 -
CDM-3 S-19 60-62 Glacial Soils SM 0.0 27.8 15.6 13.7 10.2 327 - - - 12.7 -
CDM-4 S-3 5-7 Fill SM 12.8 13.6 11.0 25.5 21.2 15.9 - - - 23.7 -
CDM-4 S-4B 7-9 Sand and Clay ML 0.0 0.1 0.1 7.4 28.2 50.5 13.7 - - - 149 -
CDM-4 S-5 9-11 Sand and Clay ML 0.0 2.6 0.3 12.1 31.5 41.0 12.5 - - - 24.7 1.9
CDM-4 S-6 11-13 Sand and Clay SM 0.0 1.0 13 17.9 45.6 22.2 12.0 - - - 17.4 -
CDM-4 S-9 17-19 Silty Clay CL - - - - - - 43.0 21.0 22.0 383 -
CDM-4 U-2 46-48 Silty Clay CL 0.0 0.0 0.0 0.0 0.1 27.2 72.7 37.0 22.0 15.0 37.4 -
CDM-4 S-20 59-61 Silty Clay CL - - - - - - 32,0 17.0 15.0 18.3 -
CDM-5 S5 9-11 Sand and Clay ML 0.0 0.0 0.1 1.4 31 54.1 41.3 - - - 24.5 1.4
CDM-5 S-7B 13-15 Sand and Clay CL - - - - - - 30.0 19.0 11.0 24.2 1.9
CDM-5 U-1 19-21 Silty Clay CH 0.0 0.0 0.0 0.1 0.2 185 81.2 59.0 22.0 37.0 37.0 -
CDM-5 S-17 49-51 Silty Clay CL 0.0 0.0 0.1 0.1 0.2 21.2 78.4 - - - 371 -
CDM-5 S-18 54-56 Silty Clay CL - - - - - - 36.0 19.0 17.0 33.2 -
CDM-5 s-19 64-66 Glacial Soils SC 6.7 22.6 143 11.8 35 13.6 27.5 - - - 20.8 -
CDM-6 S-5 8-10 Sand and Clay ML 0.0 0.4 0.6 5.8 34.4 41.2 17.6 - - - 18.8 1.0
CDM-6 S-8 14-16 Silty Clay CL - - - - - - 43.0 22.0 21.0 32.7 -
CDM-6 S-15 35-37 Silty Clay CL - - - - - - 40.0 22.0 18.0 339 -
Notes: Abbreviations:

1. USCS classifications were performed in accordance with ASTM D-2488.
2. Grain size analysis tests performed in accordance with ASTM D-422.

3. Atterberg limit tests performed in accordance with ASTM D-4318.

4. Moisture content analysis performed in accordance with ASTM D-2216.
5. Organic content tests performed in accordance with ASTM D-2974.

ML

M
SW-SM
CH

CL

SC

Test Not Performed

Silt

Silty Sand

Well-graded sand with silt
Fat Clay

Lean Clay

Clayey Sand
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Table 2-3
Summary of Consolidation Test Results

Coefficient of

. Water ) . Interpreted Pre- Estimated Compression Recompression ..
. Initial Dry Void Ratio e . ) . Consolidation, Cv
Exploration Sample Sample ) Content (%) consolidation Effective ) Ratio Ratio 2
Strata Density, Yq : : OCR (ft™/yr)
No. No. Depth (ft) (ocf) Pressure, ',  Vertical Stress,
pc .
e sf Ty, (psf) -
Initial, Final, Initial, Final, (psf) Wl c.@ c® Min Max
e es & e (Typical)  (Typical)
CDM-4 U-2 47 Silty Clay 80 42.6 31.1 1.12 0.73 5,400 3,692 1.5 0.212 0.030 20 80
CDM-5 U-1 20 Silty Clay 82 40.1 35.4 1.10 0.79 4,800 1,621 3.0 0.129 0.034 54 118
Notes:

1. OCR = Overconsolidation Ratio, 0', / 0',,

2. C, = Virgin compression ratio

3. C,, = Recompression ratio

4. Constant Rate of Strain (CRS) tests were performed in accordance with ASTM D4186.
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Table 2-4
Summary of Subsurface Exploration Program

Strata Thickness (ft)
Approximate - Depth to Approx.

Ground Surface S e e Organic Sand and - - Groundwater  Groundwater
t
Soils Clay et/ aclat Solis (ft)(l) Elevation (ft) @

Exploration

Numb Depth (ft
HITBeEr Elevation (ft) @ epth (ft)

Previous Test Boring Locations (MA Dyer Company, 1959)

A-1 20.86 51 8.5 NE 4.5 33 >5 7 13.86
A-2 20.77 46 7.5 NE 2 315 >5 7 13.77
B-1 21.05 60 6.5 NE 4 44 >5.5 7 14.05
B-2 21.08 59 7 NE 1 46 >5 8 13.08
B-3 20.96 54 7 1 NE 44 >2 8 12.96
B-4 20.7 54.5 7 NE 3 39.5 >5 8 12.7
C-1 21.51 60 7.5 NE 2 45.5 >5 6 15.51
C-2 20.78 62 8 NE 2.5 46.5 >5 6 14.78
C-3 20.84 63.5 7.5 NE 3 48 >5 5.5 15.34
C-4 21.07 62.5 7.5 NE 3 47 >5 5.5 15.57
C-5 21 62 8.5 NE 2 46.5 >5 5.25 15.75
C-6 21.05 57.5 8.5 NE 3.5 40.5 >5 6 15.05
D-1 21.97 64 7 NE 5 46.5 >5.5 6 15.97
E-1 21.33 64 5.5 1.5 7 45 >5 6.2 15.13
E-2 20.78 65 6 NE 7 47 >5 6 14.78
E-3 20.73 57 7 NE 1.5 43.5 >5 4 16.73
F-1 21.38 66 9 NE NE 52 >5 4.5 16.88
F-2 22.44 68 7 2.5 NE 54 >4.5 4.5 17.94
F-3 21.79 64.5 7 1.5 2 49 >5 6.5 15.29
F-4 70.95 21 9.5 NE 4 >7.5 NE 8.5 62.45
F-5 70.95 25 10 NE 5 >10 NE 3.5 67.45
G-1 21.24 57 7.5 NE 5 39.5 >5 3.5 17.74
G-2 20.73 53.5 8 NE NE 40.5 >5 7 13.73
G-3 20.95 20 10 NE NE >10 NE 5.5 15.45
G-4 20.95 22 10 NE 8 >4 NE 1.5 19.45
H-1 21.24 61.5 8 NE 2 46.5 >5 4.5 16.74
H-2 21.01 68 7 NE 2 54 >5 3.5 17.51
H-3 21.09 63 10 2 1.5 44.5 >5 5 16.09
H-4 21.03 62 5.5 3.5 7 41 >5 3.5 17.53
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City of Cambridge
King Open School and Cambridge Street Upper Schools and Community Complex
Cambridge, Massachusetts

Table 2-4
Summary of Subsurface Exploration Program

Strata Thickness (ft)
Approximate - Depth to Approx.

Organic Sand and Groundwater  Groundwater

Ground Surface S e e
Depth (ft)

Elevation (ft) @ Soils Clay

Exploration

Number Silty Clay Glacial Soils

(fe)' Elevation (ft) @

Recent Test Boring Locations (CDM Smith, 2015)

ChM-1 21 56 9.0 NE 3.0 34.0 >10 NR NR
CDM-2 21 53 8.5 NE 6.5 27.5 >10.5 12.1 8.9
CDM-3 21 69 8.0 NE NE 50.5 >10.5 4.7 16.3
CbM-4 21 68 7.5 NE 7.5 47.5 >5.5 17.5 3.5
CDM-5 21 71 9.0 NE 6.0 45.5 >10.5 7.0 14.0
CDM-6 21 58.5 7.5 NE 3.0 32.0 >16 NR NR

Notes: Abbreviations:

1. Groundwater levels were measured at the time of drilling. NE - Not Encountered

2. Elevations are estimated based on existing drawings for the New Donnelly NR - Not Recorded
Field School, 1959.
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Section 2 ¢ Site and Subsurface Conditions

2.4.4 Sand and Clay

A Sand and Clay stratum was encountered at all of the recent test boring locations, excluding CDM-3
(MW), and at most of the previous test boring locations, excluding boring locations F-1, F-2, G-2, and
G-3.

At the previous test boring locations, the Sand and Clay stratum ranged from approximately 1 to 8 feet
thick and consisted of loose to firm to hard, medium sand with very little to little gravel and various
amounts of stones, clay, and inorganic silt.

At the recent test boring locations, the Sand and Clay stratum consisted of medium dense to very
dense, fine to coarse SAND, little to and fine to coarse gravel, little to some clayey silt to very stiff to
hard, Slightly Organic CLAY and SILT to Silty CLAY, trace to and fine to coarse sand, none to little fine
gravel. The Sand and Clay stratum, at the recent test boring locations, ranged from approximately 3 to
7.5 feet thick. SPT N-Values ranged from 14 to 71 blows per foot (bl/ft) with an average value of
approximately 30 bl/ft at the recent test boring locations.

2.4.5 Silty Clay

Silty clay was encountered at all of the recent test boring locations (CDM-1 through CDM-6), and at all
of the previous test boring locations.

At the previous test boring locations, the silty clay generally consisted of soft to medium, blue, CLAY,
with none to little fine sand. At 9 of the previous test boring locations (B-1, B-2, E-3, F-1, F-2, F-3, G-2,
H-1, and H-2), a medium, yellow to yellow & blue, clay with various amounts of sand was encountered
directly below the sand and clay layer and above the blue clay. The yellow clay ranged in thickness
from approximately 2 to 6 feet thick.

The silty clay stratum was not fully penetrated at all of the previous test boring locations. At the test
boring locations where the silty clay stratum was fully penetrated the stratum thickness ranged from
approximately 31.5 to 54 feet thick. Where the stratum was not fully penetrated, the thickness ranged
from approximately greater than 7.5 feet to greater than 10 feet.

The silty clay was encountered at all of the recent test boring locations. The upper portion of the silty
clay generally consisted of wet, stiff to very stiff, Silty CLAY, trace to little fine sand with SPT N-values
typically ranging from about 4 bl/ft to 22 bl/ft with an average N-value of 10 bl/ft. The thickness of
the upper layer ranged from approximately 23 to 39 feet.

The lower portion of the silty clay generally consisted of wet, very soft to medium stiff, Silty Clay with
trace the strata generally consisted of wet, very stiff to very soft, gray, Silty CLAY, trace to little fine to
coarse sand. The SPT N-values typically ranged from weight of rod (WOR) to 7 bl/ft with an average
N-value of 2 bl/ft. The thickness of the lower silty clay layer ranged from approximately 30 to 38.5
feet.
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Section 2 ¢ Site and Subsurface Conditions

2.4.6 Glacial Soils

Glacial soils were encountered at most of the previous test boring locations, (excluding test boring
locations F-4, F-5, G-3, and G-4) and at all of the recent test boring locations (CDM-1 through CDM-6).

At the previous testing boring locations, glacial soils were encountered approximately 41 to 63.5 feet
bgs and consisted of hard to firm, fine to coarse sand and gravel with various amounts of clay. The
glacial soil stratum was not fully penetrated at any of the previous test boring locations and ranged
from approximately greater than 2 feet to greater than 5.5 feet thick.

The glacial soil strata at the recent test boring locations generally consisted of wet, medium dense to
very dense, fine to coarse SAND, some to and fine to coarse GRAVEL, little to and CLAY and SILT. The
glacial soil layer was not fully penetrated at any of the recent test boring locations. The stratum
ranged from greater than 5.5 feet to greater than 16 feet. SPT N-values ranged from 16 bl/ft to greater
than 100 bl/ft with an average of 76 bl/ft.

2.4.7 Groundwater Conditions

Groundwater levels measured in the borehole were recorded at the completion of drilling in

four (4) of the six (6) test boring locations (CDM-2 (MW) through CDM-5). Where encountered at the
time of drilling, groundwater depths ranged from approximately 4.7 to 17.5 feet below ground
surface, (approximately El 3.5 to El. 16.3). At location CDM- 2 (MW), the groundwater was measured
on February 23, February 24, March 11 and March 13, 2015 and was observed to range from
approximately 3.5 to 12.1 feet below ground surface (approximately El. 17.5 to El. 8.9). At location
CDM- 3 (MW), the groundwater was measured on February 27, March 1, March 11 and

March 13, 2015 and was observed to range from ground surface to approximately 6 feet below ground
surface (approximately El 21 to El. 15).

2.5 Expected Variations in Subsurface Conditions

Interpretation of general subsurface conditions presented herein is based on soil and groundwater
conditions observed at the test boring locations conducted for this study. However, subsurface
conditions may vary between exploration locations. If conditions are found to be different from what
is indicated herein, recommendations contained in this report should be reevaluated by CDM Smith
and confirmed in writing.

Groundwater levels can be expected to change with time, season, temperature, and construction
activities in the area, as well as with other factors. Therefore, groundwater conditions at the time of
construction may be different from those found during the exploration program.
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Section 3

Preliminary Geotechnical Evaluation and Design
Recommendations

3.1 Geotechnical Engineering Evaluations

In general, preliminary geotechnical engineering evaluations and recommendations have been based
on the result of field and laboratory testing programs conducted for this study, published correlations
with soil properties and the minimum requirements of the 2009 International Building Code and the
8th edition of the Massachusetts Building Code (the Code). In addition, recommended design criteria
are based on performance tolerances, such as allowable settlement, as understood to relate to similar
structures.

The following preliminary geotechnical considerations and recommendations assume that the project
will include the demolition of the existing school and community center complex and construction of
new school buildings. It is assumed that the new school buildings would have a similar overall size to
the existing structures and have one level of underground garage or basement throughout all
structures with up to three stories above grade. For the purposes of preliminary design, it is assumed
that the new building would be supported by spread footings with typical column loads of
approximately 250 kips and 30-foot by 30-foot typical column spacing. These considerations and
recommendations may not be applicable if the new structures do not have a below-ground level or are
taller than 3 stories.

3.1.1 Geotechnical Considerations

The following discussion highlights some of the primary geotechnical considerations for the major
project components, but is not intended to be a comprehensive listing of all geotechnical issues:

= Miscellaneous fill may be encountered from ground surface to depths between approximately
5 and 10 feet below ground surface. These materials are unsuitable for support of the
foundations and where present below new foundations will require over-excavation and
replacement with compacted fill.

= Limited thickness of organic soils was encountered in localized areas during previous
subsurface exploration at about 5 to 10 feet below ground surface. These materials are
unsuitable for support of the foundations and if present below new foundations will require
removal and replacement with compacted fill. It is assumed that the new structures with one
level below-grade will extend below this organic soils layer.

= The existing school structures typically have a crawl space that extends to El. 17 to 19.
Backfilling of the crawl space is not currently anticipated and would result in additional soil
loads on the area.

= The southern part of the existing school structure is supported on timber piles, which suggests
the potential for different subsurface conditions or structural loading conditions in that area.
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Section 3 ¢ Preliminary Geotechnical Evaluation and Design Recommendations

= The depth of excavation is anticipated to be in the range of approximately 10 to 17 feet below
ground surface for the construction of one below-grade level. Excavation support systems may
be required due to space constraint and other limitation.

=  Groundwater was typically encountered between 3.5 and 8 feet below ground surface, which is
anticipated to be above the bottom of the new school structures.

= Marine clay was encountered in the all previous and recent subsurface exploration locations
between 8 and 15 feet below ground surface. This layer is susceptible to settlements due to
additional structure (foundation) and fill loads.

3.2 Preliminary Foundation Design Recommendations
3.2.1 General

The proposed new school structure(s) may be supported on spread footings bearing on suitable
foundation bearing soils. Suitable foundation bearing soils consist of the naturally deposited,
undisturbed Silty Clay or inorganic Sand and Clay strata or compacted structural fill placed after the
removal of unsuitable soils. Unsuitable soils include existing fill, organic soils, or any loose or
disturbed soils present at foundation subgrade level.

Foundations for the proposed structures may be designed for a maximum bearing pressure of 3.0 kips
per sq. ft. (ksf), provided they bear on the suitable bearing soils, or on structural fill placed directly
over suitable materials. Where the structure is founded on structural fill, the fill should extend at least
2.0 ft. beyond the edge of the foundation, then outward and downward at a slope of one horizontal to
one vertical (1H:1V) to suitable bearing soils.

3.2.2 Foundation Depth

In accordance the Code, foundations below unheated areas or adjacent to exterior ground surfaces
should bear no less than 48 inches below any adjacent ground surface exposed to freezing. Interior
footings within heated areas should bear at least 18 inches below the top of slab.

3.2.3 Lowest Level Floor Slab

Lowest level slabs should be designed as slabs on grade or mat foundations bearing on a minimum of
12-inches of compacted structural fill over suitable bearing soil unless otherwise specified.

3.2.4 Earthquake Considerations

For the purpose of determining design earthquake forces for the proposed structures in accordance
with Section 1613.5.3 of the Code, the site should be considered as Site Class D. Therefore, the
spectral accelerations shall be modified for Site Class D when determining the design earthquake
response accelerations and seismic design category for the seismic analysis at the site.

Based on the subsurface investigation, the soils encountered beneath the structure foundations at the
site are not considered susceptible to liquefaction.

3.2.5 Estimated Foundation Settlement

Settlement of the proposed structures, with maximum bearing pressures of 3.0 ksf loads and designed
as recommended herein, are expected to be around 2 to 3 inches with up to 1.5 inches of differential
settlement. The estimated foundation settlement presented herein is based on assumed loading
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conditions for similarly sized structures with foundation depth and loading as indicated on Section 3.1
and will need to be evaluated with a more refined settlement analysis during final design that includes
the actual foundation loads, structure size and depth.

3.2.6 Design Groundwater

The site is located outside the 100-year flood plain. The groundwater levels measured in the previous
and recent test borings ranges between 1.5 feet and 17.5 feet bgs at the time of drilling. The
groundwater levels were also measured in monitoring wells CDM-2 (MW) and CDM-3 (MW) to be

3.6 feet to 6.2 feet bgs in March 2015 after the wells were installed for more than 1 day. For the
purpose of design, the design groundwater level should be assumed to be 3 feet below ground surface.

3.2.7 Resistance to Buoyancy, Underdrains and Perimeter Drainage

Any portion of a structure that extends below the design groundwater level will either require a
perimeter and underdrainage system or should be appropriately waterproofed and designed to resist
buoyancy from hydrostatic pressure based on the design groundwater level.

The dead weight of the structure and the weight of any backfill directly above the foundation may be
used to resist buoyancy. Soil used as backfill should be assumed to have a total unit weight of
120 pounds per cubic foot (pcf).

Assuming the proposed structures will include below grade garage, perimeter and underdrainage
system will be needed. Perimeter and underdrains should consist of perforated PVC pipe, encased in
drainage stone (minimum of 6 inches on all sides for perimeter drains and 12 inches thick for
underdrains) and wrapped with a non-woven filter fabric to help prevent migration of fines into the
drainage system. The drainage stone should consist of a clean, 3/4-inch minus crushed stone. Drains
beneath the structures should be spaced no greater than 40 feet on center. The underdrains should be
connected to a perimeter drain.

The minimum recommended drain size for the underdrain and perimeter drain pipes is 4 inches in
diameter. Perimeter drains that serve as a header to drain other structures should be at least 6 inches
in diameter. All perimeter drains and headers should be sloped at least 0.5 percent. The discharge
pipe should be solid and sloped at least 1.0 percent to the discharge. The site grading will need to be
checked to verify that the site allows for gravity drainage of the discharge pipe.

3.2.8 Lateral Pressure on Below-Grade Walls

Below-grade walls that are backfilled on one side and restrained against rotation at the top, should be
designed for lateral pressures from soil and groundwater based on an equivalent fluid unit weight of
60 pounds per cubic foot (pcf) above the design groundwater level and 90 pcf below the design
groundwater level.

A lateral pressure equal to 0.5 times surface vertical surcharge loads from building foundations, slabs
or other loads should be applied over the full height of all walls. Earthquake induced pressures in
accordance with Section 1613.0 of the Code should be included in the design of all below grade walls.

3.2.9 Resistance to Unbalanced Lateral Loads

Unbalanced lateral loads should be designed to be resisted by friction on the bottom of the foundation.
For purposes of design, a coefficient of friction of 0.35 should be used. It is expected that the available
friction will be sufficient to resist all unbalanced lateral loads. However, should lateral loads exceed
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the friction available, the surplus loads may be resisted by passive pressures on the foundations,
provided the walls/footings are appropriately designed for the pressures. A passive pressure
resistance of up to a maximum equivalent fluid pressure of 150 pcf may be assumed, provided the
foundations are backfilled with structural fill compacted to a density of at least 95 percent of the
maximum dry density as determined by laboratory test ASTM D1557. The resistance from the upper
2 feet of soil should be neglected, due to surface effects and potential for disturbance due to frost
action and other factors. Frictional resistance should be assumed to be mobilized first and to its full
capacity before any passive pressure is developed.

3.3 Settlement Considerations

The preliminary recommendation on foundation type is contingent upon the estimated foundation
settlement presented above can be accommodated.

If the existing site grades are raised or structures are founded at grade with existing crawl spaces
backfilled, additional settlement of the site should be anticipated. A raise in grade and resulting
settlements should be expected to impact proposed foundation systems. If site grades are proposed to
be increased, an evaluation of the resulting settlement and impacts on existing and proposed
structures should be conducted. If structure settlements resulting from an increase of existing grade
cannot be accommodated, pile foundations may be necessary.

3.4 Additional Geotechnical Explorations and Evaluation

Considering the existing subsurface conditions which consist of compressible silty clay and high
groundwater, and potential for foundation settlement, additional geotechnical explorations and
laboratory testing will be required for final design of this project. Between 6 and 8 additional test
borings are anticipated to be required depending on the final building location and geometry and
anticipated loads. Additional Shelby tube samples and laboratory testing, including consolidation tests
and index tests should be obtained and conducted. An additional monitoring well may also be
required for final design.

As the project progresses, these preliminary foundation recommendations should be further
evaluated based on updated foundation size, spacing, loading and depth proposed for the new school
structures.
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Section 4

Preliminary Construction Considerations

4.1 General

The purpose of this section is to discuss issues related to geotechnical aspects of construction as
required for development of the project specifications. Included are anticipated methods of
construction and identification of potential construction related problems. The Contractor will be
required to base cost estimates on an independent interpretation of the subsurface conditions.

The following preliminary construction considerations assume that the project will include the
demolition of the existing school and community complex and the design and construction of new
school buildings as described in Section 3. These considerations and recommendations may not be
applicable if the proposed construction is different than assumed.

4.2 Demolition

Demolition of the existing school and community center complex is anticipated as part of the project.
Demolition should be conducted in a controlled manner to limit impact to the nearby utilities,
roadways, and structures. Based on the available drawings, the southern part of the existing school
building is support by pressure-treated wood piles of unknown length and less than 12 inches in
diameter, with pile cutoff at El. 12. To avoid creating voids below the new structures, we recommend
the concrete pile cap be removed but the existing timber piles not be pulled. Instead the timber piles
should be cut to at least 2 feet below the lowest foundation level and abandoned in place.

4.3 Excavation

We anticipate that foundation excavations can be made using conventional earthmoving equipment.
Some excavations may require excavation support to limit excavations quantities, maintain work
within site boundaries, assist in the control of groundwater, and to protect adjacent existing facilities.
Recommendations pertaining to excavation support systems are discussed herein. Where open
excavations are feasible, the side slopes should be designed in accordance with OSHA regulations.

Unsuitable soils extending about 6 to 12 feet below ground surface were encountered at most of the
previous and recent test boring locations. Unsuitable soils consisting of fill, organic soils, or other
loose or disturbed soil encountered at or below proposed foundation elevations will need to be
removed. It is our understanding that all new buildings will extend one level below grade or to a depth
of about 12 to 17 feet bgs, therefore most of the unsuitable materials are anticipated to be removed as
aresult.

Excavations should not extend into the zone of influence of any existing utilities and/or structures.
The zone of influence is defined as extending 2.0 feet beyond the bottom exterior edge of the
foundation or springline of pipe then down and away at a one horizontal to one vertical (1H:1V) slope.
Existing utilities around the site should be reviewed prior to excavation. Undermining of existing
foundations must not occur.
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4.4 Excavation Support System

The use of excavation support systems will be necessary where there is not sufficient space to allow
the excavation side slopes to be laidback to allow the excavation to be performed as an open cut. The
design of the excavation support systems should performed by a professional engineer registered in
the Commonwealth of Massachusetts under the employment of the contractor. The design of the
excavation support systems should be performed in conjunction with the design of the dewatering
systems.

Excavation support systems may consist of interlocking steel sheeting or soldier pile and lagging. The
interlocking steel sheeting will provide better groundwater cutoff than the soldier pile and lagging
option. The selection of the type of excavation support system will be performed by the contractor.
Trench boxes may be sufficient for some of the shallow trench excavations.

Any sheeting installed within the zone of influence of any existing or new structures, utilities or
pipelines should be left in place to avoid disturbing bearing soils as a result of the sheeting removal
process. The zone of influence of facilities is defined as a line extending at least 2.0 feet beyond the
edge of the foundation of any structure or the spring line of any utility or pipeline, then outward and
downward at a slope of 1 horizontal to 1 vertical. Any sheeting or soldier piles left in place should be
cut off at least 5 feet below the adjacent finished grade.

4.5 Dewatering

Excavations for construction of the building will likely extend below the existing groundwater level.
The contractor will be responsible to design and implement a dewatering system that maintains a dry,
undisturbed and stable subgrade. The design of the dewatering system should be performed by a
registered professional engineer within the Commonwealth of Massachusetts. We recommend that
the groundwater level inside the excavation be maintained at least 2 feet below the lowest excavation
level.

The dewatering system should be designed in conjunction with the excavation support system
selected by the contractor. Depending on the excavation support system selected, wells, well points
and/or pumping from open sumps within the excavation may be required. Wells, well points and
sumps must be adequately filtered to avoid loss of fines.

The contractor must be prepared to operate the dewatering system continuously, as required to
complete the work and avoid floatation or uplift prior to completion of the new work. During periods
where failure of the system would adversely impact the work completed, the contractor should be
able to provide a back-up system to ensure continuous operation when necessary.

The contractor must design the dewatering system to not adversely impact adjacent structures,
utilities or other site features. All dewatering, handling and disposal of pumped water and any special
testing should be conducted in accordance with local regulations, permits and specified requirements.

If wet weather is encountered during construction, the Contractor should schedule excavations to
limit the duration of open cuts, slope the bottoms of the excavations to facilitate drainage and provide
berms to limit runoff into the excavations. In addition, excavated material to be reused as fill should
be stockpiled in a manner that promotes runoff and limits saturation of the materials.
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4.6 Protection and Preparation of Subgrade Soils

Care should be taken to avoid excess traffic on the excavated subgrade prior to placement of concrete
foundations and backfill material. The exposed subgrade should be protected against precipitation
and the subgrade should not be allowed to freeze.

Where structure foundation subgrades are at naturally deposited granular soil, the subgrade should
be proof-rolled with at least four passes of a vibratory compactor prior to placement of structural fill
or concrete foundations. Any unsuitable material present at the subgrade level should be removed
and replaced as described herein.

Proof rolling should not be conducted where the subgrade consists of cohesive soil (silt or clay),
however, a smooth edge bucket should be used for final excavation in such soil. Where the subgrade
consists of cohesive soil the undisturbed subgrade should be protected with a minimum 4-inch thick
lean concrete mud mat or a minimum 12-inch layer of compacted crushed stone wrapped in filter
fabric.

4.7 Protection of Existing Structures

Demolition and excavation activities will be made adjacent to existing roadways and utilities, and in
close proximity to residential and commercial buildings. Protection of existing facilities is the
responsibility of the Contractor. The Contractor must take adequate measures to protect existing
structures, roadways and utilities from movement.

4.7.1 Pre-construction Survey

Prior to start of demolition, excavation, installation of excavation support, and dewatering work, a
pre-construction survey of existing adjacent residences, structures and conditions should be
performed. The survey shall consist of a description of interior and exterior conditions. Descriptions
shall locate cracks, damage or other defects existing and shall include information to make it possible
to determine the effect, if any, of the construction operations on the defect. Where significant cracks
or damage exists, or for defects too complicated to describe in words, photographs shall be taken and
made part of the record. Contractor’s record of the pre-construction survey shall consist of written
documentation, video and photographs of the conditions identified. Atthe completion of the survey,
submit copies of the documentation to the Owner.

4.7.2 Settlement Monitoring

We recommend that settlement monitoring points be established on adjacent existing structures,
roadways, and utilities. The points should be monitored during the installation of excavation support
system, dewatering, demolition, excavation and backfilling work associated with the work. The points
should be installed and baseline elevations taken prior to the start of demolition and construction.
The survey of the monitoring points should be performed daily during structural demolition,
installation of excavation support system, excavation and dewatering, and then twice weekly
thereafter until all backfilling is complete.

The Contractor should be prepared to alter the excavation methods if settlement exceeding 1/4 inch is
measured at the existing structures. If settlement exceeding 1/2 inch is measured at the existing
structures, the Contractor should stop all construction activities, stabilize the excavation and revise
excavation methods to prevent additional settlement.
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4.7.3 Vibration Monitoring

Ground vibrations due to construction activities such as demolition of the existing structures or pile
driving for support of excavation systems can cause damage to adjacent structures, utilities and other
facilities. To avoid or mitigate this potential damage, limits on ground vibrations in the form of
ground displacement, velocity or acceleration at given frequencies are typically established. The
Bureau of Mines has established criteria to limit ground vibrations using the peak particle velocity
(PPV) and frequency parameters. These limits have been established using the cracking of plaster
walls in a residential house as a model.

The maximum peak particle velocities associated with impact or vibratory pile installation methods at
the ground surface at existing adjacent structures and utilities should be as follows:

Maximum Peak Particle Velocity
Frequency (Hz) (in. per. sec.)
Over 40 2.0
30to 40 1.5
20to0 30 1.0
Less than 20 0.5

In no case should the maximum peak particle velocities caused by construction activities exceed
2.0 inches per second at the closest facility (structure or utility) to the work.

A minimum of two seismographs should be located at adjacent/nearby structures and utilities during
all structural demolition and pile driving activities to confirm compliance with the recommendations
herein and record actual impact vibrations.

4.8 Backfill Materials
4.8.1 Crushed Stone

Crushed stone used as drainage material or alternatives to structural fill, should consist of clean,
durable, sharp-angular fragments of rock of uniform quality free from sand, loam, clay, excess fines
and other deleterious materials and shall comply with the requirements of the Massachusetts
Highway Standard Specifications for Highways and Bridges M2.01.4.

4.8.2 Structural Fill

Granular fill used as structural fill below footings and slab-on-grade should consist of a mineral soil
free of organic material, loam, debris, frozen soil or other deleterious material which may be
compressible or which cannot be properly compacted. Structural fill should conform to the following
gradation requirements:

April, 2015

U.S. Standard Sieve Size Percent Passing by Weight
3inches 100
No. 4 20-70
No. 40 5-35
No. 200 0.10
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Structural fill should be placed in layers no thicker than 8 inches, as placed, and compacted with
suitable compaction equipment to at least 95 percent of maximum dry density as determined by
ASTM D1557. Lift thickness should be reduced to 4 inches in confined areas accessible only to hand
guided compaction equipment

4.8.3 Common Fill

Common fill used as fill or backfill materials outside of building footprint, below parking areas, and
landscaped areas should consist of granular soil free of organic material, topsoil, debris, frozen soil or
other deleterious material that cannot be properly compacted. It should contain stones no larger than
6 inches and have no more than 30 percent of material passing the No. 200 sieve. It should be placed
in layers not to exceed 12 inches, as placed, and compacted with suitable vibratory compaction
equipment to at least 92 percent of maximum dry density as determined by ASTM D1557. Lift
thickness should be reduced to 6 inches in confined areas accessible only to hand guided compaction
equipment.

4.8.4 Filter Fabric

Filter fabric used to separate crushed stone and fine-grained soils, and as specified elsewhere should
be non-woven geotextiles, Mirafi 160N or approved equivalent.

4.9 Construction Monitoring

It is recommended that a qualified Geotechnical Engineer, experienced technician under the direction
of the Geotechnical Engineer, or experienced Resident Engineer be present during construction to
confirm that the Contractor complies with the intent of these recommendations. Specifically, the field
representative would undertake the following responsibilities:

= Monitor the installation of excavation support systems;
= Confirm that appropriate dewatering and surface water control methods are employed;

=  Confirm removal of unsuitable materials present at foundation subgrade level and replacement
with backfill material;

= Confirm that the foundation subgrades are prepared and conditions encountered ate suitable
for support of the proposed structures; and

=  Observe, test and document placement and compaction of backfill material where appropriate.

In addition, the field representative would be present to identify and provide response should
conditions encountered differ from those assumed during preparation of this report.

4-5
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Section 5

Environmental Evaluation

Prior to the start of the onsite environmental and geotechnical investigations, CDM Smith conducted a
preliminary search on the Massachusetts Department of Environmental Protection (MassDEP) web site and
there do not appear to be any listed sites in the immediate vicinity of the property. A more thorough search will
be conducted as part of an ASTM Phase | assessment which will be prepared as a separate, standalone
document. Potential sources of environmental contamination on the property that have been initially identified
are two underground storage tanks shown on the existing conditions drawings as well as historic urban fill
material which is typically found in this area. These potential sources were investigated as part of the
environmental site assessment conducted in February 2015 as part of the geotechnical drilling program. The
results of this environmental investigation are presented below.

5.1 Environmental Investigation

As discussed in Section 2, CDM Smith advanced six (6) soil borings and completed two (2) boring locations as
monitoring wells during the site investigation conducted in February 2015. The two soil boring locations that
were completed as monitoring wells are locations CDM-2 and CDM-3. One well, CDM-2 is located in a paved
area accessed from Berkshire Street which is currently used as a parking lot for teachers at the school. The
second well, CDM-3, is located at the edge of a sidewalk located on Willow Street, behind a loading dock area for
the King Open School. Both monitoring wells installed for this project were completed at the ground surface
with flush mounted road boxes. Environmental soil samples were collected during drilling at each of the six soil
boring locations. The groundwater monitoring wells were developed and then subsequently sampled following
their installation during drilling.

During the course of the investigation, excess soil generated during drilling that could not be used to backfill
locations upon the completion of the investigation were temporarily stored onsite in a 55-gal steel drum. Based
on the results of the soil samples submitted for analysis, discussed in Section 5.2, the waste was profiled and
transported offsite by US Ecology on April 10, 2015. The drum disposal manifest is included as Appendix E.

5.2 Environmental Data Summary

During the soil boring program conducted in February 2015, CDM Smith collected soil samples from six boring
locations as shown on Figure 2-1. In addition, groundwater samples were collected from newly installed
monitoring wells CDM-2 and CDM-3. All groundwater and soil samples were submitted to Alpha Analytical
Laboratories (Alpha) in Westborough, Massachusetts for laboratory analysis.

The purpose of the sampling and analysis was to determine the chemical quality of on-site soils and
groundwater at the property. The chemical quality of the soils may impact on-site soil reuse and/or off-site
disposal which may have implications in regard to project cost and schedule. Groundwater data is used to
evaluate the potential discharge options if dewatering during construction is required. In addition, the sample
data was used to evaluate whether there are any implications in regard to the Massachusetts Contingency Plan
(MCP). In order to obtain a comprehensive view of the soil and groundwater quality, the approach was to
analyze the samples for a range of potential contaminants of concern.

As per the scope of work, CDM Smith collected two (2) environmental samples from each of the six (6) soil
boring locations during drilling, which were analyzed for the following parameters;

5-1

08 - King Open_Section 5 Environmental Evaluation Final 04-24-15.docx



Section 5 ¢ Environmental Evaluation

*  RCRA 8 Metals;

»  Volatile Organic Compounds (VOCs) (8260/5053);

e Volatile Organic Compounds (VOCs) (5035 High);

¢ Semivolatile Organics (SVOCs) (8270D);

e Polychlorinated Biphenyls (PBCs) (8082); and

e MCP Extractable Petroleum Hydrocarbons (EPHs), Carbon-ranges only (EPH-04-1.1).

A summary of the detected analytical environmental soil data is presented in Table 5-1, and the laboratory
reports are included in Appendix F. Analytical results showed detectable levels of some metals, VOCs, SVOCS
and EPH carbon ranges in at least one sample collected. Three sample locations, CDM-2 (1-5’), CDM-4 (5-8’), and
CDM-6 (4-8’), showed results with exceedances of the MCP reportable concentrations (RCS-1).

Groundwater samples were also collected from the two monitoring wells installed on-site during recent drilling
activities, CDM-2 and CDM-3. Sampling was conducted using low flow groundwater sampling procedures. The
static depth to water and depth to the well bottom were recorded prior to sampling. An adjustable rate,
peristaltic pump was used to purge the wells and collect the samples. Conductivity, specific conductance, pH,
temperature, dissolved oxygen (DO), and oxidation-reduction potential were measured and recorded. Samples
for laboratory analyses were collected after field parameter stabilization and preserved in the field prior to
delivery to the Alpha.

Groundwater samples were analyzed for the following parameters:
*  RCRA 8 Dissolved Metals;
»  Volatile Organic Compounds (VOCs) (8260/5053);
*  Semivolatile Organics (SVOCs) (8270D/SIM);
e Polychlorinated Biphenyls (PBCs) (8082); and
e MCP Extractable Petroleum Hydrocarbons (EPHs), Carbon-ranges only (EPH-04-1.1).

There were no exceedances of the applicable MCP reportable concentration RC GW-2 standard for any of the
groundwater results. Dissolved arsenic, dissolved barium, acetone, phenanthrene, and the EPH carbon range
C19-C-36, Aliphatics were detected in at least one of the groundwater samples analyzed, however all detected
concentrations were well below their applicable standards. A summary of the analytical groundwater data is
presented in Table 5-2 and laboratory reports are included in Appendix F.

5.2.1 RCRA Metals

Twelve soil samples were analyzed for the Resource Conservation and Recovery Act (RCRA) list of metals. Six
metals were detected in at least one of the samples analyzed. Cadmium and selenium were not detected in any
of the samples. Key constituents of concern such as arsenic and lead were detected in each of the twelve
samples analyzed for RCRA 8 Metals. Concentrations of arsenic ranged from 1.8 mg/kg — 10 mg/kg, all below the
RCS-1 criteria of 20 mg/kg. Concentrations of lead ranged from 3.6 mg/kg - 450 mg/kg. Lead exceeded the
applicable RCS-1 criteria of 200 mg/kg in two of the samples CDM-4 (5-8’) and CDM-6 (4-8’) at 450 mg/kg and
340 mg/kg, respectively. All other lead samples were below the applicable standards. In addition, barium,
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City of Cambridge
King Open School and Cambridge Street Upper Schools and Community Complex
Cambridge, Massachusetts

Table 5-1
Summary of Hits for Analytical Soil Data

CLIENT SAMPLE ID CDM-1 1'-5' CDM-1 5'-9' CDM-2 1'-5' CDM-2 5'-9' CDM-3 1'-5' CDM-3 5'-9' CDM-4 1'-5' CDM-4 5'-8' CDM-5 1'-5' CDM-5 5'-9' CDM-6 1'-4' CDM-6 4'-8'
SAMLE INTERVAL (FT-BGS) (1-5') (5-9) (1-5") (5-9) (1-5" (5-9" (1-5") (5-8") (1-5" (5-9) (1-4") (4-8)
SAMPLING DATE 2/25/2015 2/25/2015 2/23/2015 2/23/2015 2/26/2015 2/26/2015 2/19/2015 2/19/2015 2/17/2015 2/17/12015 2/18/2015 2/18/2015
LAB SAMPLE ID L1503576-01 L1503576-02 L1503333-01 L1503333-02 L1503663-01 L1503663-02 L1503157-01 L1503157-02 L1502986-01 L1502986-02 L1503035-01 L1503035-02
CAS Number RCS-1-14  Units Qual Qual Qual Qual Qual Qual Qual Qual Qual Qual Qual Qual
TCLP Parameters
Total Lead | 7439-92-1 [ - mgkg | NS [ Ns [ Ns [ Ns | Ns | Ns | Ns | o068 [ ns [ ns [ -
General Chemistry
Solids, Total [ [ NE % | 838 [ &5 [ 784 [ 776 Y [ 822 | 876 | 705 84.8 [ 713 EE [ 856
MCP Total Metals
Arsenic, Total 7440-38-2 20 mg/kg 4.0 1.9 8.0 2.7 7.0 6.8 3.4 10 6.3 5.8 1.8 4.8
Barium, Total 7440-39-3 1,000 mg/kg 28 8.1 76 24 19 28 36 120 47 38 20 74
Chromium, Total 7440-47-3 100 mg/kg 11 8.4 9.3 7.7 12 16 20 32 18 15 24 13
Lead, Total 7439-92-1 200 mg/kg 28 3.6 81 14 38 19 79 450 100 36 4.1 340
Mercury, Total 7439-97-6 20 mg/kg - 1.62 0.631 0.15 0.338 0.138 0.084 29 0.431 0.256 - 0.246
Silver, Total 7440-22-4 100 mg/kg - -—- - - --- - - 0.64 - -—- -—- -
MCP Volatile Organics by 8260/5035
Acetone 67-64-1 6 mg/kg - - 0.032 - 0.14 - - -
Methyl ethyl ketone 78-93-3 4 mg/kg - - - - - - 0.028 - - - - -
Naphthalene 91-20-3 4 mg/kg - - - - --- - - 53 - - - -
MCP Semivolatile Organics
2-Methylnaphthal 91-57-6 0.7 mg/kg - - - - - 34 - -
A phth 83-32-9 4 mgl/kg - - - - - 42 - -
Acenaphthylene 208-96-8 1 mg/kg -— - - - - -— -— 18 -— - - -
Anthracene 120-12-7 1,000 mg/kg - - 0.19 - - - - 91 - - - -
Benzo(a)anthracene 56-55-3 7 mg/kg - - 1.3 - - - 0.15 96 0.22 - - 0.17
Benzo(a)pyrene 50-32-8 2 mg/kg - - 34 - - - - 79 0.21 - - 0.41
Benzo(b)fluoranthene 205-99-2 7 mg/kg - - 3.5 - 0.15 - 0.16 92 0.25 - - 0.4
Benzo(ghi)perylene 191-24-2 1,000 mg/kg === === 4.5 === === === === 34 === === === 0.31
Benzo(k)fluoranthene 207-08-9 70 mg/kg === === 1.2 === === === === 34 === === === 0.17
Chrysene 218-01-9 70 mg/kg 1.2 0.14 84 0.23 0.15
Dibenzo(a,h)anthracene 53-70-3 0.7 mg/kg === === 0.82 - - - === 9.6 === === === -
Dibenzofuran 132-64-9 100 mg/kg -—- -—- - - --- -—- -—- 42 -—- -—- -—- -
Fluoranthene 206-44-0 1,000 mg/kg === === 1.1 - 0.13 - 0.28 200 0.39 === === -
Fluorene 86-73-7 1,000 mg/kg === - - - - 60 - -
Indeno(1,2,3-cd)Pyrene 193-39-5 7 mg/kg - = 4.5 - - - - 39 - = = 0.32
Naphthalene 91-20-3 4 mg/kg - - - - --- - - 95 - - - -
Phenanthrene 85-01-8 10 mg/kg - - 0.67 - --- - 0.24 290 0.29 - - -
Pyrene 129-00-0 1,000 mg/kg - 1.1 - 0.12 - 0.27 180 0.37 - 0.12
MCP Polychlorinated Biphenyls
Total PCBs [ - [ = [mgkg] — [ — [ — [ — [ — [ — [ —
Extractable Petroleum Hydrocarbons
C11-C22 Aromatics, Adjusted C11-C22-ALPHA-J 1,000 mg/kg - 40.4 28.0 - - 28.7 2,690 148 56.6 131 —
C19-C36 Aliphatics C19-C36-ALPHA-UJ 3,000 mg/kg - 13.6 14.7 12.6 - - - 146 38.5 128 —
C9-C18 Aliphatics C9-C18-ALPHA-UJ 1,000 mg/kg - - - - - - 22.1 13.0 - -
Notes:

FT-BGS: Feet below ground surface

This table only presents the "hits", results with concentrations above the laboratory's reporting limits.

-—: Not detected above applicable laboratory detection limit

TCLP: Toxicity characteristic leaching procedure. TCLP analysis only performed when 20x rule exceeded.
TCLP regulated level for Total Lead is 5.0 mg/kg.

RCS-1-14: MassDEP MCP Reportable Concentration standards

Green shaded values exceede MassDEP MCP RC S-1 Standards (effective 4/25/2014)

NE: Not Established

NA: Not Analyzed
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City of Cambridge
King Open School and Cambridge Street Upper Schools and Community Complex
Cambridge, Massachusetts

Table 5-2
Summary of Hits for Analytical Groundwater Data

LOCATION CDM-2 CDM-3

SAMPLING DATE 3/19/2015 3/19/2015

LAB SAMPLE ID L1505306-01 L1505306-02
RCGW-2-14 (01711

MCP Dissolved Metals

Arsenic, Dissolved 7440-38-2 0.90 mg/| — 0.0090

Barium, Dissolved 7440-39-3 50 mg/I 0.5730 0.1080

MCP Volatile Organics (VOCs)

Acetone | 67-64-1 | 50 [ mg/ | | 0.0360

MCP Semivolatile Organics (SVOCs)

Total SVOCs [ -- [ -- [ mg/ | - [ -

MCP Semivolatile Organics (SVOCs) by SIM

Phenanthrene [ 85-01-8 [ 10 [ mg/ | —- [ 0.0003

MCP Polychlorinated Biphenyls (PBCs)

Total PCBs | -- | -- [ mgn | |

Extractable Petroleum Hydrocarbons (EPH)

C19-C36 Aliphatics | C19-C36-ALPHA-UJ | 50 [ mg/ | | 0.5400

Notes:

RCGW-2-14: MassDEP MCP RC GW-2 standards (effective 4/25/2014)
Bold values exceede MassDEP MCP RC GW-2 Standards (effective 4/25/2014)
--- . Not detected above applicable laboratory reporting limits
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chromium, mercury and silver were detected in at least one soil sample, however all were well below their
respective RCS-1 criteria. It should be noted that three samples exceeded the theoretical 20X Rule for total lead
and were analyzed for the Toxicity Characteristic Leaching Procedure (TCLP). The TCLP procedure determines if a
waste material is considered a hazardous waste under RCRA. The three samples results for TCLP-Lead ranged
from non-detect to 0.68 mg/Il, which are all well below the RCRA criteria of 5 mg/I.

Two groundwater samples were collected and analyzed for RCRA 8 Metals as well. Dissolved arsenic and barium
were detected in at least one sample submitted for analysis, however all concentrations were well below their
applicable RCGW-2 criteria. No other metals were detected above their associated laboratory reporting limit.

5.2.2 VOCs

All twelve soil samples were analyzed for VOCs. At least one VOC was detected in three of the soil samples
submitted for analysis. Acetone and methyl ethyl ketone were detected below applicable criteria. Naphthalene
was detected at 53 mg/kg in sample CDM-4 (5-8’), above the applicable RCS-1 of 4 mg/kg. All other VOCs were
below laboratory detection limits.

VOCs were analyzed for in the two groundwater samples as well. Acetone was detected in one sample, CDM-3,
at a concentration 0.036 mg/|, well below the applicable RCGW-2 standard of 50 mg/I. All other VOCs were not
detected.

5.2.3 SVOCs

All soil samples were analyzed for SVOCs. Concentrations of SVOCs were detected in six samples submitted for
analysis. Two sample locations had concentrations of SVOCs above their applicable RCS-1. CDM-2 (1-5’) had
concentrations of benzo(a)pyrene (3.4 mg/kg) and dibenzo(a,h)anthracene (0.82 mg/kg) above their applicable
RCS-1 standards of 2.0 mg/kg and 0.70 mg/kg, respectively. Eleven SVOCs were detected above applicable RCS-1
criteria in the soil sample identified as CDM-4 (5-8’).

SVOCs were also analyzed for in the two groundwater samples collected. Phenanthrene was detected in one
sample, well below applicable RCGW-2 standards, and all other SVOCs were below their respective laboratory
detection limits.

5.2.4 PCBs

PCBs were not detected in any of the twelve soil samples or the two groundwater samples submitted for
analysis.

5.2.5 EPH

All twelve soil samples were analyzed for EPH carbon ranges. Eight of the twelve samples submitted had
detections of EPH carbon ranges. Ci1-C22 Aromatics were detected in seven samples ranging from 28.7 mg/kg to
2,690 mg/kg. Concentrations in one of the seven samples, CDM-4 (5-8’), was detected a 2,690 mg/kg, above the
RCS-1 criteria of 1,000 mg/kg, all other concentrations were below applicable standards. Detections of C15-C36
Aliphatics ranged from 12.6 mg/kg in to 146 mg/kg, all well below the RCS-1 criteria of 3000 mg/kg. Co-Cis
Aliphatics were detected in two samples ranging from 13.0 mg/kg to 22.1 mg/kg, well below the RCS-1 criteria of
1,000 mg/kg.

Groundwater samples were also analyzed for EPH carbon ranges. All EPH carbon ranges were below the
applicable RCGW-2 criteria. Only one carbon range was detected, Ci6-C3s Aliphatics, in the samples collected
from CDM-3.
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5.3 Conclusions and Recommendations

Based on field observations and comparison of the soil data to the RCS-1 criteria, the property has a reportable
condition under the MCP. As shown in Table 5-1, total lead, naphthalene, SVOCs and EPH were detected in
concentrations in excess of their respective criteria. These levels of contamination detected on-site constitute a
120-day reportable condition under the MCP. Therefore, the City of Cambridge will be required to file a Release
Notification within 120-days of gaining knowledge of the release to be in compliance with the MCP. It is
anticipated that site work would need to be conducted under a Release Abatement Measure (RAM), and site
closure under the requirements of the MCP.

Typically, regulated material may be reused at in-state landfills for daily cover material and structural fill for
capping and contouring the final landfill cover system. However, soil associated with boring location CDM-4,
exceeds in-state landfill acceptance criteria and will require recycling at an asphalt batch plant, thermal
processing or out-of state landfill disposal. If soil from these locations requires off-site disposal, the material will
need to be tracked under Bill of Lading (BOL) procedures to an approved waste facility. Soil from other areas of
the site may be transported to a “less than RCS-1 facility” if off-site disposal is required. Acceptance packages
must be prepared for each off-site receiving facility.

As the project moves forward, further site characterization is recommended to delineate the extent of site
contaminants at the locations that showed elevated concentrations. In addition, some additional data may be
required to satisfy the requirements of the identified receiving facilities for excess soils requiring off-site
disposal. As discussed above there are three categories of material identified on-site: <RCS-1; In-State Landfill;
and recycling or out of state disposal.

The following are the recommended next steps:
e Prepare a Release Notification Form (RNF) for submittal to DEP (due by approximately August 2015)

e Conduct additional site investigations to narrow down the quantities of material that require off-site
disposal at In-State Landfill and out-of-state disposal.

e Prepare a Release Abatement Measure (RAM) Plan for submittal to DEP (due prior to any excavation
activities)

Other submittals that will be due in the future under the MCP:
e Phase I/Tier Classification (due 1 year from RNF)

¢ RAM Status Reports (due 120 days from RAM Plan and 6 months thereafter until a RAM Completion is
submitted)

e RAM Completion (due after all excavation and off-site disposal activities are complete)

*  Permanent Solution Statement — this document closes-out the site under the MCP and will need to
include a Risk Characterization (additional sampling may be required for this based on the final
configuration of the site and what material has been removed from the site). Depending on the
conclusions of the Risk Characterization, an Activity and Use Limitation (AUL) may be required for the
property as part of the Permanent Solution.
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Appendix A

Previous Test Boring Logs
M.A. Dyer Company Architects and Engineers
(January 15, 1959)
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Appendix B

Recent Test Boring Logs
CDM Smith (2015)



BL KING OPEN SCHOOL.GPJ - 4/10/15

Boring Number:

CDM-1

Sheet 1 of 3

Client: City of Cambridge
Project Location: Cambridge, MA

Project Name: King Open School
Project Number: 0139-107911

Drilling Contractor/Driller: New England Boring Contractors / P. Schofield
Drive and Wash / 4 in / NA
1401b/30in/2in O.D.

Drilling Method/Casing/Core Barrel Size:
Hammer Weight/Drop Height/ Spoon Size:

Bore Hole Location: See boring location plan
Drilling Date: Start: 2/25/2015 End: 2/26/2015

Surface Elevation (ft.): 21
Total Depth (ft.): 56

NR

Abandonment Method: Backfilled with soil cuttings

Logged By: E. Wroe

Depth to Initial Water Level (ft):
Depth Date Time

GP - Geoprobe M. Dense:

T 50| o= 2 2
Elev. |2, |25|2=|23|2 MR
Depth g- S g"g gf‘ 26 g- | T |eD 2 o Material Description Remarks
(ft) s 85|22 2|83 2 || 5| B
w |vzlw E, So|wg| 2|88 & |°
21.0 © oe| ©
0 9" concrete
- E 30 Wet, very dense, black to brown, fine to
59 coarse SAND, little fine gravel, some silt
- 4SS |81 24| 35| 20| 96 and clay, trace roots (approximately 1/8"
30 diameter)
- E 14 Wet, medium dense, brown to black, fine
6 to coarse SAND, little fine to coarse
L ]SS |S2| 24 5 16 | 11 gravel, little silt, trace cinders, trace roots
6 (approximately 1 mm diameter)
16.0 =
5 6 * Moist, loose, red brown to tan, fine to
5 medium SAND, little fine gravel, little silt
o 4SS |S-3| 24 4 16 9
7
7 Moist, dense, tan, fine to medium SAND,
15 little silt, trace fine gravel
o 4SS |S4| 24 18 16 | 33
20
12 . Top 2": Wet, medium dense, gray, fineto | |
11.0 11 & coarse SAND, some fine to coarse gravel, /]
T 0 [ SS| SO g 142 S | ittleclayeysit 4
13 & Bottom 12": Moist, very stiff, tan to gray,
B 9 g . slightly organic CLAY and SILT, trace fine | ]
12 ”n snd 7
B 7SS |S6| 24 45| 24 22 Top 10": Wet, medium dense, gray, fine to
11 coarse SAND and fine to coarse GRAVEL,
B 3 ome clayey silt
4 Bottom 14": Wet, very stiff, gray, SILT and
B 1SS |S7| 24| 4 |21]10 CLAY, trace fine sand
6.0 6 Wet, stiff, gray, CLAY and SILT, trace fine
T > . to medium sand
4 K] Wet, stiff, gray, Silty CLAY, trace fine sand
- {ss|s8|24| , |21]| 8 o
8 A
i 5 Wet, stiff, gray, CLAY, trace fine sand
5
- 18S|s9|24| o | 24|10
5
L - ) ) ]
. ss |s-10l 24 ; 29 9 Wet, stiff, gray, Silty CLAY, trace fine sand
Sample Types Consistency vs Blowcount/Foot Burmister Classification
AS - Auger/Grab Sample HP - Hydro Punch Granular (Sand): Fine Grained (Clay): and  35-50%
88'(13%%?{8&?( SC%frT“aF)'g" g-sr:gﬁg}b?p-?gge V.Loose: 04 Dense:  30-50 | V.Soft <2 Stiff. 815 Titlo 12(3)-23 %
-1 _ Loose: 4-10 V.Dense: >50 Soft: 2-4 V. Stiff:  15-30 0
NQ-2"Rock Core {9 33 Bamele 10-30 M. Stff: 4-8 Hard:  >30 kel N

moisture, density, color

Reviewed by:

Date: Boring Number: CDM-1




Sheet 2 of 3
. Boring Number:
n
Cllent: City of Cambrldge Project Name: King Open School
Project Location: Cambridge, MA Project Number: 0139-107911
~| v = SE o
Een 2, 2825 8825 8 58 2,
Depth | £ S £€| € "g', 2'5 EY E L2 _:;3 o Material Description Remarks
(ft) S &85/ 82 35 85| 3 £E=5| 2| »
1.0 x O
20 5
SS [S-10| 24 4 22 9
3 Wet, stiff, gray, Silty CLAY, little fine sand
5
-4 SS |S-11| 24 4 24 9
3
1 Wet, medium stiff, gray, Silty CLAY, trace
3 fine sand
-4 SS |S-12| 24 4 24 7
4.0 5
25
9.0
30 2 Wet, medium stiff, gray, Silty CLAY, little
2 fine sand
- SS |S-13| 24 3 | 24| 5
4
5
- )
2
ﬁ
-14.0
35 2 Wet, medium stiff, gray, Silty CLAY, trace
4 fine sand
- SS |S-14| 24 3 24 7
6
-19.0
40 2 Wet, medium stiff, gray, Silty CLAY, trace
3 fine sand
~8S (815 24| , | 24| 5
4
-24.0
45 7 No recovery
4 .
1SS |s16/ 24 |, | 0 | 16 %
15 7z

BL KING OPEN SCHOOL.GPJ - 4/10/15

Boring Number: CDM-1




Sheet 3 of 3

Boring Number:
CDM-1

Client: City of Cambridge Project Name: King Open School
Project Location: Cambridge, MA Project Number: 0139-107911
~| v = SE o
He 242525 8857 2 58 2
Depth | £ €€ €€ 2o/ gQ & |02 = | £ Material Description Remarks
(ft) G- 85|82 3£/ 83| 2 |ES| & | &
0w 0z NG 2|00 2 | 8T &
| m (] 98 6
@ Ooc
| 29.0 ‘ ;
50 64 1 Wet, very dense, gray, fine to coarse
100/5" 5 = SAND and CLAY and SILT, some fine
- 88 |s-17| 11 9 |>100 28| gavel
% 6
50/0" % Wet, very dense, gray, fine to coarse
-34.0 ¢ SAND and fine to coarse GRAVEL, some
55 | SS |S-18] 5 5 |>50 ? clay and silt
Boring terminated at 56 ft bgs.
-39.0 |
60
440 |
65
L -49.0
70

BL KING OPEN SCHOOL.GPJ - 4/10/15

Boring Number: CDM-1




Boring Number:
CDM-2

Sheet 1 of 3

Client: City of Cambridge
Project Location: Cambridge, MA

Project Name: King Open School
Project Number: 0139-107911

Drilling Method/Casing/Core Barrel Size:
Hammer Weight/Drop Height/ Spoon Size:

Bore Hole Location: See boring location plan
Drilling Date: Start: 2/23/2015 End: 2/23/2015

Drilling Contractor/Driller: New England Boring Contractors / G. Leavitt
Drive and Wash / 4 in / NA
1401b/30in/2in O.D.

Surface Elevation (ft.): 21
Total Depth (ft.): 53
Depth to Initial Water Level (ft):

Depth Date
121 2/23/2015

Time
2:30 pm

Abandonment Method: Monitoring well installed

Logged By: E. Wroe

BL KING OPEN SCHOOL.GPJ - 4/10/15

=ls. .E . |8El ®
Bev. |20/ 2825 8825 8 S8 3| o
Depth | £ S EE|E S| 206 €9 & |9 £ o Material Description Remarks
| 3 > > c =
(ft) G| 85| 82 3E| 83| 2 cS=S|l o | &»
n |0z "’3 zo|®ol 2 |88 ¢
21.0 © oe| ©
0 4" asphalt
i 18 Dry, very dense, brown, fine to coarse
29 SAND, some fine gravel, little silt
- {ss|s1|24|,, |18|53]|03
9
6 Moist, medium dense, brown to black, fine
9 to coarse SAND, little fine to coarse
B 78818224 4313122100 = gravel, little clayey silt
w
| 160 15
5 9 Moist, medium dense, tan to black, fine to
5 coarse SAND, some clayey silt, little fine to
- {ss|s3|24| , |12|12]|00 coarse gravel
9
B 7 Top: Top 12": Moist, medium dense, dark
7 0.0 brown, fine to coarse SAND, little clayey
i 1SS |S4] 24 1p | 18119 g5 e silt, trace fine gravel
12 0.0 [Zxx Bottom 6": Moist, medium dense, light
B 12 blue-gray, fine to coarse SAND, little fine
11.0 20 to coarse gravel, little clay and silt
0 SS|S5| 24 3| 1252 Moist, very dense, tan-brown, Clayey
42 2 SILT, trace sand
i 31 g Top 10": Wet, very dense, light brown, fine
- ¥ J4ss|s6]| 24 32 16 | 71 s \tg EOEFEG_S_AN[L Il_ttl_GEHL _______ I B
- ; 39 2 Bottom 6": Wet, hard, light brown, Slightly
i 35 ® Organic Silty CLAY
40 Moist, hard, light brown to brown gray,
25 Slightly Organic Silty CLAY, trace fine
- 4SS |S-7| 24 20 24 | 45 sand
6.0 17
15 4 Wet, stiff, gray, Silty CLAY, little fine sand
5
- -1 SS|S-8| 24 8 24 | 13
8 >
10 g Wet, very stiff, gray, Silty CLAY, trace fine
10 2 sand
- 4SS |S9| 24 8 24 | 18 pr
9
i 3 Wet, medium stiff, gray, Silty CLAY, little
1o | SS|[s10| 24 5 |24 7 fine sand
Sample Types Consistency vs Blowcount/Foot Burmister Classification
- . i i . d  3550%
AS - Auger/Grab Sample HF - Hydro Punch Granular (Sand): Fine Grained (Clay): an S
CS - California Sampler 59 SPILSPR |\ Loose:  0-4 Dense:  3050| V.Soft: <2  Stift. 815 some  [20-35%
BQ - ToLRockCore  \vs -Wash Sample |Loose: 410 V.Dense: >50 |  Soft: 24 V.Stiff: 1530 trace | <10%
Q- ock Core GP - Geoprobe M. Dense: 10-30 M. Stiff:  4-8 Hard: >30 moisture, density, color
Reviewed by: Date: Boring Number: CDM-2




Sheet 2 of 3
. Boring Number:
n
Cllent: City of Cambrldge Project Name: King Open School
Project Location: Cambridge, MA Project Number: 0139-107911
~| v = SE o
Elev. 2,25 %_é agl 23 3 Eé 3 s
Depth | £ S £€| € %, 2'5 EY E L2 _:;3 o Material Description Remarks
(ft) S &85/ 82 35 85| 3 £E=5| 2| »
1.0 o Oc
20 4
SS |S-10| 24 6 24 7
8 Wet, very stiff, gray, CLAY and SILT, little
8 .
Gss (s1 24 | 5 | 24| 15 fine sand
8
3 Wet, medium stiff, gray, Silty CLAY, little
3 .
Jss(s12| 24| , 24| 6 fine sand
4.0 3
25
WOH No recovery
90 553l 24| L |0 | 4
30 3
4 5
o
2
WOR Wet, very soft, gray, Silty CLAY, trace fine
-14.0 WOR sand
35 | SS |S-14| 24 WOR 24 0
4
WOH Wet, very soft, gray, CLAY and SILT, little
-19.0 WOH fine sand
20 SS |S-15| 24 WOH 24 0
4
16 % 5 Wet, dense, gray, fine to coarse SAND,
-24.0 24 Y some fine to coarse gravel, little clay and
25 SS |S-16| 24 23 24 | 47 94 %5% E silt
12 > O

BL KING OPEN SCHOOL.GPJ - 4/10/15

Boring Number: CDM-2




Sheet 3 of 3
. Boring Number:
n
Cllent: City of Cambrldge Project Name: King Open School
Project Location: Cambridge, MA Project Number: 0139-107911
~| v = 'g_g =]
Hew |24 2% 228825 ¢ S8 d 4
Depth | £ S £€| € 5 29 S & |22 = | 8 Material Description Remarks
(ft) S &85/ 82 35 85| 3 £E=5| 2| »
@ Ox
100/2" % 3 Wet, very dense, gray, fine to coarse *Denotes 300 Ib
29.0 50/4" 4 o SAND and fine to coarse GRAVEL, little hammer
50 ] SS |S-17| 6 6 |>100 % .g clay and silt
4 S
o
100/2" % Wet, very dense, gray, fine to coarse
50/2" ¢ GRAVEL and fine to coarse SAND, little
- SS [s-18| 4 4 [>100 % clay and silt
. Boring terminated at 53 feet bgs.
=340 |
55
-39.0 |
60
440 |
65
L -49.0
70

BL KING OPEN SCHOOL.GPJ - 4/10/15

Boring Number: CDM-2
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Boring Number:
CDM-3

Sheet 1 of 3

Client: City of Cambridge
Project Location: Cambridge, MA

Project Name: King Open School
Project Number: 0139-107911

Drilling Contractor/Driller: New England Boring Contractors / P. Schofield
Drive and Wash / 4 in / NA

Drilling Method/Casing/Core Barrel Size:

Hammer Weight/Drop Height/ Spoon Size:

1401b/30in/2in O.D.

Bore Hole Location: See boring location plan
Drilling Date: Start: 2/26/2015 End: 2/27/2015

Surface Elevation (ft.): 21
Total Depth (ft.): 69
Depth to Initial Water Level (ft):

Depth Date
47 3/1/2015

Time
3:30 pm

Abandonment Method: Monitoring well installed

Logged By: E. Wroe

T 50| o= 2 2
Elev. |2, /253|223 23 8 (Se| <4 | s
Depth g- S g"g gf‘ 2'5 g- g E L2 _:;3 o Material Description Remarks
(ft) s 85|82 35|83 2 |EE| | &
N |nz|n Slge ol Z S| €
21.0 © oe| ©
0 8" concrete
L T Dry, dense, dark brown to light brown, fine
to coarse SAND, and fine to coarse
; 1ss|s1] 24 f‘: 12 | 37 GRAVEL, little clayey silt
7
3 Moist, medium dense, dark brown to tan,
6 fine to coarse SAND, some fine to coarse
B 1SS |82 24| 5 | 18| N = gravel, little clayey silt
| 130 5 .
5 3 Top 10": Moist, medium dense,
6 gray-brown, fine to coarse SAND, some
B 7SS |83 24| g | 1312 fine gravel, some clayey silt
11 Bottom 3": Moist, medium dense, dark
B 10 brown, fine to coarse SAND, some fine to
14 coarse gravel, little clayey silt
B 1SS |S4| 24| o | 18] 24 Top 9": Moist, medium dense, light brown,
12 fine to coarse SAND, little fine gravel,
- 5 race clayey silt
11.0 9 Bottom 9": Moist, hard, light gray-brown,
- 0 1SS |S5| 24| 4, | 20| 21 Clayey SILT and fine SAND
10 Wet, very stiff, gray, CLAY and SILT, trace
- 5 fine sand
9 Wet, very stiff, gray, Silty CLAY, little fine
- 1SS |S6|24| 4 | 24| 17|00 to coarse gravel, little fine sand
8
6 - Wet, very stiff, gray, Silty CLAY, trace fine
9 = gravel, trace fine sand
- 4SS |S-7| 24 8 18 17 | 0.0 ‘i
6.0 7 ;_J
15 2 Wet, very stiff, gray, Slity CLAY, trace fine
5 sand
- -1 SS|S-8| 24 10 24 | 15 | 0.0
8
5 Wet, very stiff, gray, Silty CLAY, trace fine
5 sand
- 1ss|s9|24| , |24 9
5
i 1 Wet, medium stiff, gray, Silty CLAY, trace
1o | SS|[s10| 24 5 |24 7 fine sand
Sample Types Consistency vs Blowcount/Foot Burmister Classification
- . ; i . d  35-50%
AS - Auger/Grab Sample HF - Hydro Punch Granular (Sand): Fine Grained (Clay): an SRy
C3 - Galifornia Sampler =N gﬁg}@p}’g{)‘e V.Loose: 0-4 Dense:  30-50| V.Soft: <2 Sfiff: 815 e 00
NQ - 2" Rock Core WS - Wash Sample Loose: _ 4-10 V.Dense: >50 Soft: _ 24 V. Stl_ff. 15-30 trace <10%
GP - Geoprobe M. Dense: 10-30 M. Stiff:  4-8 Hard: >30 moisture, density, color
Reviewed by: Date: Boring Number: CDM-3




Sheet 2 of 3
. | |
y n
Boring Number
Cllent: City of Cambrldge Project Name: King Open School
Project Location: Cambridge, MA Project Number: 0139-107911
_ < SE|l o
S| 3 = Q9| O
Elev. |2 ,/25 2= 23 25 8 /Se| 4 | g
Depth g- S g"g g’%, 2'5 g- g E L2 _:;3 o Material Description Remarks
(ft) S &85/ 82 35 85| 3 £E=5| 2| »
1.0 x O
20 4
SS [S-10| 24 4 24 7
3 Wet, stiff, gray, Silty CLAY, trace fine sand
5
-4 SS |S-11| 24 4 24 9
4
2 Wet, medium stiff, gray, Silty CLAY, trace
2 fine sand
-4 SS |S-12| 24 3 24 5
-4.0 4
25
9.0
30 2 Wet, medium stiff, gray, Silty CLAY, trace
2 fine sand
- SS |S-13| 24 2 24 | 4
3
7 5
o
2
7 &
-14.0
35 WOR Wet, medium stiff, gray, CLAY, trace fine
2 sand
- SS |S-14| 24 5 24 4
3
-19.0
40 WOR Wet, very soft, gray, Silty CLAY, trace fine
WOH sand
- 8S [815| 24 |\yonl 24 | O
3
-24.0
45 WOR Wet, very soft, gray, Silty CLAY, trace fine
WOR sand
- SS |s16| 24 | ;| 24 | 1
3

BL KING OPEN SCHOOL.GPJ - 4/10/15

Boring Number: CDM-3
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Sheet 3 of 3
. Boring Number:
n
Cllent: City of Cambrldge Project Name: King Open School
Project Location: Cambridge, MA Project Number: 0139-107911
~| v = 'g_g =]
Hew |24 2% 228825 ¢ S8 d 4
Depth | £ S £€| € 5 29 S & |22 = | 8 Material Description Remarks
® 13- 52 85 38538 2|83 § | &
Smel "8 28 &
x Ox
-29.0
50 WOR Wet, very soft, gray, Silty CLAY, trace fine
WOR sand
- SS |S-17| 24 5 24 2
3
3
o
T 2
ﬁ
-34.0
55 WOR Wet, very soft, gray, Silty CLAY, trace fine
WOR sand
- SS |S-18| 24 1 24 1 0.0
3
-39.0 7
60 5 Wet, medium dense, gray, fine to coarse
8 Z SAND, some clay and silt, some fine
- 8S 819 24 | ;| 10 | 18 | 0.0 % gravel
1 fé
1 %ﬁ 3
Z (2]
i 4 s
8
-44.0 2 ©
65 14 . Wet, very dense, gray, fine to coarse
60 GRAVEL and fine to coarse SAND, some
7188|8200 24| 45 | 9 | 130 ; clay and silt
98 ’
10 % No recovery
37 ;
4 8S [821| 15 | g0 O |>137 %
5
Boring terminated at 69 ft bgs.
| -49.0 |
70

Boring Number: CDM-3
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Bor

CDM-4

] Sheet 1 of 3
ing Number:

Client: City of Cambridge
Project Location: Cambridge, MA

Project Name:

Project Number: 0139-107911

King Open School

Drilling Method/Casing/Core Barrel Size:
Hammer Weight/Drop Height/ Spoon Size:

Drilling Contractor/Driller: New England Boring Contractors / G. Leavitt

Drive and Wash / 4 in / NA
1401b/30in/2in O.D.

Bore Hole Location: See boring location plan
Drilling Date: Start: 2/19/2015 End: 2/20/2015

Surface Elevation (ft.): 21
Total Depth (ft.): 68
Depth to Initial Water Level (ft):

Depth Date Time
17.5  2/20/2015 1:30 pm
Abandonment Method: Backfilled with soil cuttings

Logged By: E. Wroe

=ls. .E . |8El ®
Bev. |20/ 2825 8825 8 S8 3| o
Depth | £ S EE|E S| 206 €9 & |9 £ o Material Description Remarks
ol 3 > > c =
(ft) G| 85| 82 3E| 83| 2 cS=S|l o | &»
w|0Z|0G RolNgl Z |88 S
21.0 o 6| ©
0 6" asphalt
i 47 Dry, very dense, brown, fine to coarse
42 SAND, some fine to coarse gravel, little silt
= 1SS |81 24| 10 | 53
1
1 Dry, dense, gray to brown, fine to coarse
18 SAND, some silty clay, little fine gravel
- 1SS |S2| 24 13 12 | 31 E
| 16.0 16
5 14 Moist, very dense, black, fine to coarse
9 SAND, some fine to coarse gravel, little
- {ss|s3|24| 4 | 14|18 clayey silt
8
6 Top 5": Moist, medium dense, black, fine
8 to coarse SAND, some silt, little fine to
B 7SS |S4| 24 4y | 13119 coarse gravel
11 Bottom 8": Moist, medium dense,
B 4 blue-gray, mottled brown, Clayey SILT and
11.0 10 fine SAND, trace fine gravel T T T T T T
T 0 | SS|SS| 24| 4 | 17|20 - \\ Top 4": Wet, very stiff, gray, Silty CLAY, /
4 g | some fine to medium sand, little fine grave)
B 6 ] Bottom 13": Moist, medium dense, gray, AT T T T T T
12 5 \\ Slightly Organic CLAY and SILT, fine to /
R A A R § | medium SAND, trace fine gravel
9 @ Wet, medium dense, gray, fine to medium
B 2 SAND, little clay and silt
5 No recovery
- -1 S8SS|S-7| 24 9 0 14
6.0 1
15 3 No recovery
4
- 1SS |S-8| 24 6 0 10
15 .
h 4 4 g V_Vet, stiff, brown-gray, Silty CLAY, trace
5 > fine sand
- 1SS |89 24| , | 24| 9 5
3
i 1 Wet, medium stiff, gray, Silty CLAY, trace
1o | SS|[s10[ 24| 5, |24 5 fine sand
Sample Types Consistency vs Blowcount/Foot Burmister Classification
- - i i . d 35-50%
AS - Auger/Grab Sample HF - Hydro Punch Granular (Sand): Fine Grained (Clay): an e
CS - California Sampler 59 SPILSPR |\ Loose:  0-4 Dense:  3050| V.Soft: <2  Stift. 815 some  [20-3%%
BQ - ToLRockCore  \vs -Wash Sample |Loose: 410 V.Dense: >50 |  Soft: 24 V.Stiff: 1530 trace | <10%
Q- ock Core GP - Geoprobe M. Dense: 10-30 M. Stiff:  4-8 Hard: >30 moisture, density, color
Reviewed by: Date: Boring Number: CDM-4




Sheet 2 of 3
. Boring Number:
n
Cllent: City of Cambrldge Project Name: King Open School
Project Location: Cambridge, MA Project Number: 0139-107911
~| v = SE o
Een 2, 2825 8825 8 58 2,
Depth | £ S £€| € "g', 2'5 EY E L2 _:;3 o Material Description Remarks
(ft) S &85/ 82 35 85| 3 £E=5| 2| »
1.0 x O
20 3
SS [S-10| 24 4 24 5
4 Wet, stiff, gray, Silty CLAY, trace fine sand
6
-4 SS |S-11| 24 5 20 | 11
5
1 Wet, medium stiff, gray, Silty CLAY, trace
2 fine sand
-4 SS |S-12| 24 3 21 5
4.0 4
25 3 Wet, stiff, gray, Silty CLAY, trace fine sand
5
~8S (813 24| , | 24| 9
4
PUSH Wet, gray, Silty CLAY, trace fine sand Torvane:
0.55-0.75 tsf
-4 ST | U1 | 24 24 PUSH Pocket
Penetrometer:
, , , 1.0-1.25 tsf
1 Wet, medium stiff, gray, Silty CLAY, trace
90 lgs|s4) 24| 2| 24 fine sand
30 - 3 S
5
7 5
o
o
WOH [ Wet, very stiff, gray, Silty CLAY, trace fine

-14.0 WOH sand
oY 4 ss |s15) 24 |00l 24 | 0

35
5
WOR Wet, very soft, gray, Silty CLAY, trace fine
-19.0 WOR sand
40 1SS |S16| 24 | yor| 24| O
3
WOR Wet, very soft, gray, Silty CLAY, trace fine
-24.0 WOR sand
25 SS |S-17| 24 WOH 24 0
3
PUSH Wet, gray, Silty CLAY, tr: fin n
ST |U-2| 24 24 PUSH et, gray, Silty C ace fine sand

BL KING OPEN SCHOOL.GPJ - 4/10/15

Boring Number: CDM-4




Boring Number:
CDM-4

Sheet 3 of 3

Client: City of Cambridge
Project Location: Cambridge, MA

Project Name: King Open School
Project Number: 0139-107911

BL KING OPEN SCHOOL.GPJ - 4/10/15

_ c SE o
mggsgééggégﬁgﬁ o
Depth E‘ g E“é E‘ﬁ 235 E‘ 5 S oo 2| F Material Description Remarks
(ft) 5P 85|82 25/ 83 = |E£| & | & P
w 020G Ro Nl 2 gg s
x 6| ©
Torvane: 0.35 tsf
ST |U-2| 24 24 PUSH Pocket
WOR Wet, very soft, gray, Silty CLAY, trace fine Penetrometer:
WOR sand 0.5 tsf
- SS [818| 24 |\yon| 24 | O
-29.0 5
50
i 5
o
2
WOR Wet, very soft, gray, CLAY, trace fine sand
-34.0 WOR
55 1SS |S-19] 24 |, ool 24 | 0
6
" % Wet, hard, gray, CLAY and SILT, some
-39.0 13 Z fine to coarse sand, little fine gravel
50 ] SS |S-20| 24 18 6 31 4
26 %
1 %ﬁ 3
4 0
i 4 s
8
o
22 . Wet, very dense, black mottled brown, fine
-44.0 25 to coarse SAND and fine to coarse
65 5SS [S21) 24| 45| 4 | 70 ; GRAVEL, little silt
62 ’
25 % Top 6": Wet, very dense, gray, fine to
52 % coarse GRAVEL and fine to coarse SAND,
7| S8 S22 24 | 45| 20 | 130 little clay and silt
93 ﬁ Bottom 14": Wet, hard, gray, CLAY and
SILT and fine SAND, trace fine gravel
Boring terminated at 68 feet bgs.
| -49.0 |
70

Boring Number: CDM-4
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Boring Number:
CDM-5

Sheet 1 of 3

Client: City of Cambridge
Project Location: Cambridge, MA

Project Name: King Open School
Project Number: 0139-107911

Drilling Contractor/Driller: New England Boring Contractors / G. Leavitt
Drive and Wash / 4 in / NA
1401b/30in/2in O.D.

Drilling Method/Casing/Core Barrel Size:
Hammer Weight/Drop Height/ Spoon Size:

Bore Hole Location: See boring location plan
Drilling Date: Start: 2/17/2015 End: 2/17/2015

Surface Elevation (ft.): 21
Total Depth (ft.): 71
Depth to Initial Water Level (ft):

Depth Date
7 2/17/2015

Time

9:30 am

Abandonment Method: Backfilled with soil cuttings

Logged By: E. Wroe

T 50| o= 2 2
Elev. |2, /253|223 23 8 (Se| <4 | s
Depth g- S g"g gf‘ 2 5 g- g E L2 _:;3 o Material Description Remarks
(ft) s 85|82 35|83 2 |EE| | &
w|0Z|0G RolNgl Z |88 S
21.0 o 6| ©
0 6" asphalt
B Moist, medium dense, dark brown to black,
36 fine to coarse SAND and fine to coarse
15 GRAVEL, little silt
- -1 S8SS|S-1]| 24 9 18 | 24
16
15 Moist, dense, dark brown to black, fine to
21 coarse SAND and fine to coarse GRAVEL,
B 1SS |S2] 24| 45| 2|39 little silt
| 160 14 £
5 13 Wet, brick fragments approximately 1" to
28 1.5" in diameter
- 18s|s3| 24| 5| 2 | 51
v 14
- 5 No recovery
5
- 1SS |S4| 24 6 0 11
8
12 Wet, very stiff, blue-gray, Slightly Organic
11.0 11 Silty CLAY, trace fine silt, trace sand, trace
- 0 SS|S5|24) 5 | 1216 wood/plant fibers
7
i 10 § Top 14": Wet, gray, hard, CLAY, trace fine
20 S sand
B 7188|8624 5 | 24| 47 & Bottom 10": Wet, very dense, dark gray,
27 g fine to coarse SAND, trace silt
i 7 @ Top 6": Wet, very stiff, gray, CLAY and
6 fine GRAVEL, some fine to medium sand
B 7SS |S7| 24| g | 11|14 Bottom 5": Wet, very stiff, gray, Slightly
6.0 13 Organic CLAY and SILT, trace fine sand
- 15 7 No recovery
9
- 18S|s8| 24| 5| O |22
14 .
9 g Wet, very stiff, gray, Silty CLAY, trace fine
12 2 sand
- 18S |89 24| 0| 24|22 5
1
i PUSH Wet, gray, Silty CLAY, trace fine to
1o | ST|ut] 24 24 PUSH medium sand
Sample Types Consistency vs Blowcount/Foot Burmister Classification
- - i i . d 35-50%
AS - Auger/Grab Sample HP - Hydro Punch Granular (Sand): Fine Grained (Clay): an 7o
CS - Calfornia Sampler $3-SPILSPOON 1y, | joce 04 Dense:  3050| V.Soft <2 Stff: 815 Some  ja0-350p
BQ- 15 Rack Core g Wash Sample [Loose:  4-10 V.Dense: >50 | Soft 24 V.Stiff: 15-30 trace | <10%
Q- ock Core GP - Geoprobe M. Dense: 10-30 M. Stiff:  4-8 Hard: >30 moisture, density, color
Reviewed by: Date: Boring Number: CDM-5




Sheet 2 of 3
. Boring Number:
n
Cllent: City of Cambrldge Project Name: King Open School
Project Location: Cambridge, MA Project Number: 0139-107911
~| v = SE o
He 242525 8857 2 58 2
Depth | £ S £€| € %, o/ & 22 = | E Material Description Remarks
(ft) s 83| 82 35 8| % |SE=| & | &
w0z 0G Ro g Z |88 S
1.0 o 6| ©
2 .
O st U] 2 24 PUSH N
2 Wet, medium stiff, gray, Silty CLAY, trace Eoﬁk?rt meter:
2 fine sand Oe efo eter.
1SS |s10] 24 | , | 24| 6 Sts
5
1 Wet, medium stiff, gray, Silty CLAY, trace
4.0 11| 24 3 o4 fine sand
25 ] SS |S- 3 6
4
1 Wet, soft, gray, Silty CLAY, trace fine sand
-9.0 2
30 SS |S-12| 24 5 24 4
2
T 3
o
Z
WOH (3 Wet, very soft, gray, Silty CLAY, trace fine
-14.0 WOH sand
S5 7SS |S-13] 24 |, o 12| 0
WOH
WOH Wet, very soft, gray, Silty CLAY, trace fine
-19.0 WOH sand
20 | SS |S-14| 24 WOH 24 0
WOH
WOR Wet, very soft, gray, Silty CLAY, trace fine
-24.0 WOR sand
25 SS |S-15| 24 WOR 24 0
WOH

BL KING OPEN SCHOOL.GPJ - 4/10/15

Boring Number: CDM-5




Boring Number:
CDM-5

Sheet 3 of 3

Client: City of Cambridge
Project Location: Cambridge, MA

Project Name: King Open School
Project Number: 0139-107911

_ c 8E o
S| 3 = Q9| O
Elev. |2 |25/ 2 88 e ¢ | & -
ES|EE|E O E ] = S Material Description Remarks
f) |sF| 85/ s2 3£ 83 = |E£| & | &
0 (nz|n 3 @o nol z gg g
x O
i WOR Wet, very soft, gray, Silty CLAY, trace fine
R WOR d
- 20 S5 s16) 24 |yon| 24 | O san
WOR
(§]
i WOR g Wet, very soft, gray, CLAY and SILT, trace
-34.0 WOR fine to coarse sand
T 85 SS |S-17| 24 WOR 24 0
WOR
i WOR Top 22": Wet, very soft, gray, CLAY and
-39.0 WOR SILT, trace fine sand
60 | SS |S-18| 24 1 24 1
i 22 ;9/” % Bottom 2": Wet, medium dense, gray, fine
Sy to coarse GRAVEL and CLAY, little fine to
’ medium sand
i 28 % Wet, very dense, gray, fine to coarse
-44.0 26 o SAND and CLAY and SILT, some fine
" 65 ] SS |S-19| 24 a7 9 73 ‘- E gravel
| 66 s
5 8
i 23 49,5 Top 6": Wet, very dense, gray, CLAY and
-49.0 32 % fine GRAVEL, little fine to coarse sand
- 70 ]SS |S20| 24| , | 18|73 ; Bottom 12": Wet, hard, gray, CLAY and
61 . / SILT, trace fine sand
i Boring terminated at 71 feet bgs.

BL KING OPEN SCHOOL.GPJ - 4/10/15

Boring Number: CDM-5




Boring Number:
CDM-6

Sheet 1 of 3

Client: City of Cambridge
Project Location: Cambridge, MA

Project Name: King Open School
Project Number: 0139-107911

Drilling Contractor/Driller: New England Boring Contractors / G. Leavitt
Drive and Wash / 4 in / NA
1401b/30in/2in O.D.

Drilling Method/Casing/Core Barrel Size:
Hammer Weight/Drop Height/ Spoon Size:

Bore Hole Location: See boring location plan
Drilling Date: Start: 2/18/2015 End: 2/19/2015

Surface Elevation (ft.): 21
Total Depth (ft.): 58.5
Depth to Initial Water Level (ft):

Depth Date
NR

Time

Abandonment Method: Backfilled with soil cuttings

Logged By: E. Wroe

T 50| o= 2 2
Elev. |2, /253|223 23 8 (Se| <4 | s
Depth g- S g"g gf‘ 2'5 g- g E L2 _:;3 o Material Description Remarks
(ft) s 85|82 35|83 2 |EE| | &
0 (nz|n 3l ge wnol z ST ©
21.0 © oe| ©
0 6" asphalt
50/3" Dry, very dense, brown, fine to coarse
SS |81/ 3 2.5 04 SAND and fine to coarse GRAVEL, trace
89 silt
16 Moist, medium dense, brown, fine to
1SS |S2| 24| |12 |27 |04 coarse SAND, some fine to coarse gravel,
10 _ little silt and clay
10 i Moist, medium dense, brown to light
16.0 8 brown, fine to coarse GRAVEL, some silt
5 |SS|S3|24 ) 5 | 7T | 13]02 and clay, trace brick fragments
7
20 Top 10": Wet, brown to red to black, fine to
27 coarse GRAVEL and fine to coarse SAND,
1SS |S4 24| | 12 H little silt, trace brick fragments
19 Bottom 2": Wet, black to gray Silty CLAY,
1 g little fine to medium sand, trace fine gravel
12 et Wet, medium dense, gray, Slightly Organic
. - e} i} ) . ’ b A
SS |85 24| 5| 18] 28 S Clayey Silt and fine to medium SAND,
11.0 1 2 trace fine gravel
—_ © .
10 5 n Top 7.5": Wet, loose, gray, fine to coarse
4 SAND, some slightly organic silt and clay,
1SS |86 24 5 | 23] 9 trace fine gravel
6 Bottom 15.5": Wet, stiff, gray, CLAY and
5 SILT, trace fine to medium sand
7 Wet, stiff, gray, CLAY, trace fine to
7188|8724 5 | 17115 medium sand
11
2 Wet, medium stiff, gray, Silty CLAY, trace
6.0 o4 3 o4 > fine sand
=5 SS | S-8 4 7 8
5 2
5 @ Wet, stiff, blue gray to brown gray, Silty
6 CLAY, trace fine sand
4SS |S9| 24 7 24 | 13
6
5 Wet, stiff, brown gray, Silty CLAY, trace
6 fine sand
- SS |S-10| 24 5 24 1
1.0 6
Sample Types Consistency vs Blowcount/Foot Burmister Classification
AS - Auger/Grab Sample HP - Hydro Punch Granular (Sand): Fine Grained (Clay): and  35-50%
CS - Callfornia Sampler S9- SplitSpoon |\ o = e 3050 V.Soft <2 Siff 815 some  [20-35%
BQ - 1.5" Rook Core ST - Shelby Tube - L - Soft: L litle  /10-20%
NQ - 2" Rock Core WS - Wash Sample k/looDse. _ 4-10 V.Dense: >50 Soft: _ 2-4 V. Stl_ff. 15-30 ‘trace . <10%
GP - Geoprobe . Dense: 10-30 M. Stiff:  4-8 Hard: >30 moisture, density, color

BL KING OPEN SCHOOL.GPJ - 4/10/15

Reviewed by:

Date:

Boring Number: CDM-6




Sheet 2 of 3
. Boring Number:
n
Cllent: City of Cambrldge Project Name: King Open School
Project Location: Cambridge, MA Project Number: 0139-107911
~| v = SE o
Elev. 2,25 %_é agl 23 3 Eé 3 s
Depth | £ S £€| € %, 2'5 EY E L2 _:;3 o Material Description Remarks
(ft) S &85/ 82 35 85| 3 £E=5| 2| »
1.0 x Oc
20 1 Wet, medium stiff, gray, Silty CLAY, trace
2 fine sand
-4 SS |S-11| 24 3 24 5
5
4 Wet, stiff, gray, Silty CLAY, trace fine sand
7
-4 SS |S-12| 24 6 24 | 13
6
-4.0
25 3 Wet, stiff, gray, Silty CLAY, trace fine sand
3
- SS |S-13| 24 6 19 9
5
9.0
30 1 No recovery
2 5
- SS |S-14| 24 5 0 4 E.
‘
-14.0
35 1 Wet, medium stiff, gray, CLAY and SILT,
2 trace fine sand
- SS |S-15| 24 3 24 5
4
PUSH Torvane: 0.2-0.3
tsf
-4 ST | U1 | 24 24 PUSH Pocket
Penetrometer:
. . 0.25-0.5 tsf
2 Wet, medium stiff, gray, CLAY and SILT,
-19.0 | 16| 24 2 o4 trace fine sand
a5 1SS |s-16 4 6
6
5 % é Wet, dense, gray, fine to coarse GRAVEL
-24.0 11 4w and CLAY and SILT, little fine to coarse
G5 1SS |S17| 24 | 5 | 19 | 31 %4 S| sand
30 % o

BL KING OPEN SCHOOL.GPJ - 4/10/15

Boring Number: CDM-6




Sheet 3 of 3

Boring Number:
CDM-6

Client: City of Cambridge Project Name: King Open School
Project Location: Cambridge, MA Project Number: 0139-107911
~| v = SE o
He 242525 8857 2 58 2
Depth | £ S £€| € %, o/ & 22 = | E Material Description Remarks
® |§F 83285385/ 83 2 &3 & O
Slme|”8 o8| &
¢ oe| ©
% 7 Rig chatter from
| 5% 47'-48'
33 % Wet, very dense, gray mottled brown, fine
-29.0 32 . to coarse GRAVEL and fine to coarse
50 ]SS |S-18 24 ) 5, | 9 | 66 a0 SAND, little clayey silt
35 %
(2]
1 el
2
o
28 % No recovery
-34.0 29 4
55 ] SS |S-20| 24 45 0 74 -
i 14 % Wet, hard, gray, Silty CLAY, trace fine
26 97,5 sand
SS |S-21| 24 1 12 | 67 ¢
i 49 5
i Boring terminated at 58.5 feet bgs.
-39.0 |
60
440 |
65
L -49.0
70
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Boring Number: CDM-6




Appendix C
Monitoring Well Logs



Monitoring Well Installation Log

75 State Street
Suite 701

Boston, MA 02109
(617) 452-6000

Client: City of Cambridge Contractor:  New England Boring Contractors [Boring/Well No.: CDM-2 (MW)
Project Name: King Open School Driller: G. Leavitt Date Installed: 2/23/2015
Project Location:  Cambridge, MA Ground EL: 21 Logged By: E. Wroe
Project Number:  0139-107911 Riser EL: 20.7 Page: 1 of 2
GROUND ROADWAY BOX
SURFACE

SURFACE SEAL: 1 ft concrete

(Thickness & Type)

BACKFILL MATERIAL: soil cuttings

(Type)

TOP OF SEAL: 1 ft bgs

SEAL CONSTRUCTION:  bentonite chips

(Thickness & Type)

TOP OF SANDPACK: 2 ft bgs

RISER CONSTRUCTION: 2 in diameter PVC

(Type, Diameter Material)

TOP OF SCREEN: 5 ft bgs

SANDPACK TYPE: 1S

SCREEN MATERIAL: 2 in diameter PVC

(Type, Slot, Diameter Material)

BOTTOM OF SCREEN: 20 ft bgs

BOTTOM OF SAND: 21 ft bgs

BOTTOM OF BOREHOLE: 65 ft bgs

4in BOREHOLE DIAMETER: 4in
NOTE: All depths are in feet below ground surface, unless noted otherwise.

Remarks: Native material backfilled to the bottom of the sand

Updated On: 04/09/01




Monitoring Well Report

75 State Street

Suite 701
Boston, MA 02109

(617)-452-6000

Client: City of Cambridge
Project Name: King Open School Ground Surface El 21 Boring/Well No. CDM-2
Project Location: ~ Cambridge, MA Riser EL: 20.7 Page: 2 of 2
Project Number: 0139-107911
Depth of Water Elevation of
Elapsed Time | From Top of Water (ft) Remarks Read By
Date Time (days) Riser (ft)
2/23/2015 2:30 PM 0 12.1 8.6 E. Wroe
2/24/2015 2:30 PM 1 6.2 14.5 E. Wroe
3/11/2015 6:00 AM 16 3.6 17.1 E. Wroe
3/13/2015 6:45 AM 18 5.1 15.6 E. Wroe
Remarks:

Updated On: 04/09/01




Monitoring Well Installation Log

75 State Street
Suite 701

Boston, MA 02109
(617) 452-6000

Client: City of Cambridge Contractor:  New England Boring Contractors [Boring/Well No.: CDM-3 (MW)
Project Name: King Open School Driller: P. Schofield Date Installed: 2/27/2015
Project Location:  Cambridge, MA Ground EL: 21 Logged By: E. Wroe
Project Number:  0139-107911 Riser EL: 20.8 Page: 1 of 2
GROUND ROADWAY BOX
SURFACE
SURFACE SEAL: 1 ft concrete
(Thickness & Type)
BACKFILL MATERIAL: 1S sand
(Type)
TOP OF SEAL: 3 ft bgs
SEAL CONSTRUCTION: 1 ft bentonite chips
(Thickness & Type)
TOP OF SANDPACK: 4 ft bgs
RISER CONSTRUCTION: 2 in diameter PVC
(Type, Diameter Material)
TOP OF SCREEN: 5 ft bgs
SANDPACK TYPE: 1S
SCREEN MATERIAL: 2 in diameter PVC
(Type, Slot, Diameter Material)
BOTTOM OF SCREEN: 20 ft bgs
BOTTOM OF SAND: 21 ft bgs
BOTTOM OF BOREHOLE: 69 ft bgs
4in BOREHOLE DIAMETER: 4in
NOTE: All depths are in feet below ground surface, unless noted otherwise.
Remarks: Native material backfilled to the bottom of the sand

Updated On: 04/09/01




Monitoring Well Report

75 State Street

Suite 701
Boston, MA 02109

(617)-452-6000

Client: City of Cambridge
Project Name: King Open School Ground Surface EL: 21 Boring/Well No. CDM-3
Project Location: Cambridge, MA Riser EL: 20.8 Page: 2 of 2
Project Number: 0139-107911
Elevation of
Elapsed Time | Depth of Water From Water (ft) Remarks Read By
Date Time (days) Top of Riser (ft)
2/27/2015 3:00 PM 0 0 20.8 E. Wroe
3/1/2015 3:30 PM 2 4.7 16.1 E. Wroe
3/11/2015 6:30 AM 12 5.1 15.7 E. Wroe
3/13/2015 8:18 AM 14 6 14.8 E. Wroe
Remarks:

Updated On: 04/09/01




Appendix D

Laboratory Test Results



Particle Size Distribution Report
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(no specification provided)

*

Date: 2/25/15

City of Cambridge

Client:

King Open School and Cambridge Street Upper Schools and Community

Complex

Project:
Project No:

Figure

0139-107911

Depth: 7-9

Source of Sample; CDM-1
Sample Number: S-4

CDM Smith

Cambridge, Massachusetts

Checked By: JC

Tested By: JB



CDM Smith

Geotechnical Engineering Laboratory

Standard Test Method for Moisture, Ash, and Organic Matter of Peat and
Other Organic Soils(ASTM D2974)

Client: City of Cambridge
Project Name: King Open School Tested By: JB
Project Location: Cambridge, MA Test Date: 3/12/2015
Project Number: 0139-107911
Sample Number: S-5B Procedure: C
Sample Location: CDM-1 Temperature: 440 °c
Sample Depth (ft): 9-11
Sample Date: 2/25/2015
Lab ID Number: 453074319
AS RECEIVED MOISTURE CONTENT

Tin Mass (g) 1.40

Wet Mass of Sample & Tin (g) 9.25

Dry Mass of Sample & Tin (g) 7.66

Mass of Water (g) 1.6

Mass of Dry Soil (g) 6.3

Moisture Content (%) 254

ASH CONTENT
Porcelain Dish Mass (g) 18.6
Porcelain Dish + Oven Dried Soil (g) 24.9
Mass of Oven Dried Soil (g) 6.3
Mass of Dish & Burned Soil (g) 24.8
Mass of Burned Soil (g) 6.1
Mass of Organic Material (g) 0.1
Ash Content (%) 98.1
Organic Content (%) [ 19




LIQUID AND PLASTIC LIMITS TEST REPORT

®Source of Sample: CDM-1 Depth: 9-11 Sample Number: S-5B

MSource of Sample: CDM-1 Depth: 13-15 Sample Number: S-7

AsSource of Sample: CDM-1 Depth: 30-32 Sample Number: S-13
CDM Smith

Cambridge, Massachusetts

60 ~ 4
Dashed line indicates the approximate
upper limit boundary for natural soils — &
oy
50— — 0\
p s O\e\
40 s //////
< /
w /
[a)] J
Z //
e
5 30 y 7
= J
%) /
< /
T /
/// O\/
// /
20— o
y O\/ /
S | /
L8| ML or OL MH or OH
|
0 1
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
o Lean clay 40 21 19 CL
|| Lean clay 41 22 19 CL
A Lean clay 41 21 20 CL
Project No. 0139-107911  Client: City of Cambridge Remarks:
Project: King Open School and Cambridge Street Upper Schools and Community Complex ®As received moisture content=25.4

A s received moisture content=32.6%
AASs received moisture content=44.8%

Figure

Tested By: JC

Checked By: BFM




Particle Size Distribution Report
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Particle Size Distribution Report
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CDM Smith

Geotechnical Engineering Laboratory

Standard Test Method for Moisture, Ash, and Organic Matter of Peat and
Other Organic Soils(ASTM D2974)

Client: City of Cambridge
Project Name: King Open School Tested By: JB
Project Location: Cambridge, MA Test Date: 3/12/2015
Project Number: 0139-107911
Sample Number: S-7 Procedure: C
Sample Location: CDM-2 Temperature: 440 °c
Sample Depth (ft): 13-15
Sample Date: 2/23/2015
Lab ID Number: 453074324
AS RECEIVED MOISTURE CONTENT

Tin Mass (g) 1.40

Wet Mass of Sample & Tin (g) 7.81

Dry Mass of Sample & Tin (g) 6.26

Mass of Water (g) 1.6

Mass of Dry Soil (g) 4.9

Moisture Content (%) 31.9

ASH CONTENT

Porcelain Dish Mass (g) 18.1
Porcelain Dish + Oven Dried Soil (g) 23.0
Mass of Oven Dried Soil (g) 4.9
Mass of Dish & Burned Soil (g) 22.9
Mass of Burned Soil (g) 4.8
Mass of Organic Material (g) 0.1

Ash Content (%) 98.2
Organic Content (%) [ 18




LIQUID AND PLASTIC LIMITS TEST REPORT

Cambridge, Massachusetts

60 ~ 4
Dashed line indicates the approximate
upper limit boundary for natural soils — &
O /
50— — 0\
p s O\e\
40 s //////
< /
w /
[a)] J
Z //
e
5 30 / /
B /
< / [ ]
T /
// \/
o )
20— e 3
T om /
S | /
L8| ML or OL MH or OH
0 i
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
o Lean clay 48 22 26 CL
|| 39 21 18 CL
Project No. 0139-107911  Client: City of Cambridge Remarks:
Project: King Open School and Cambridge Street Upper Schools and Community Complex ®As received moisture content=31.9%
A s received moisture content=30.5%
®Source of Sample: CDM-2 Depth: 13-15 Sample Number: S-7
MSource of Sample: CDM-2 Depth: 39-41 Sample Number: S-15
CDM Smith

Figure

Tested By: ©JC [JB

Checked By: BFM




Particle Size Distribution Report
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2.2069

PI=
D -_—
D

Limits
6.9014
0.4648

Atterber
LL=
Coefficients
Dg5=
D3p=

= 8.9813
1.3654

PL
D
D

=
Classification

C

90
50=
10~

D

AASHTO

SM

USCS=

13.5%

Fines classification and description based on

Visual Manual Procedure ASTM D2488

Remarks

As received moisture content
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SPEC.*
PERCENT

% +3"

0.0

PERCENT

FINER
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77.1
57.9
40.7
28.7
21.2
18.6

SIEVE

SIZE

3
3/4
#4

#10

#20

#40
#100
#200

(no specification provided)

*

Depth: 44-46

Source of Sample; CDM-2
Sample Number: S-16

Date: 2/23/15

City of Cambridge

Client:

King Open School and Cambridge Street Upper Schools and Community

Complex

Project:
Project No:

Figure

0139-107911

CDM Smith

Cambridge, Massachusetts

Checked By: JC

Tested By: JB



Particle Size Distribution Report
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City of Cambridge
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King Open School and Cambridge Street Upper Schools and Community

Complex

Project:
Project No:

Figure

0139-107911

Depth: 5-7

Source of Sample; CDM-3
Sample Number: S-3

CDM Smith

Cambridge, Massachusetts

Checked By: JC

Tested By: JB



Particle Size Distribution Report
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Depth: 11-13

Source of Sample; CDM-3
Sample Number: S-6

Date: 2/27/15

City of Cambridge
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King Open School and Cambridge Street Upper Schools and Community

Complex

Project:
Project No:

Figure

0139-107911

CDM Smith

Cambridge, Massachusetts

Checked By: JC

Tested By: JB
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Particle Size Distribution Report
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Depth: 60-62

Source of Sample; CDM-3
Sample Number: S-19

Date: 2/27/15

City of Cambridge

Client:

King Open School and Cambridge Street Upper Schools and Community

Complex

Project:
Project No:

Figure
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Checked By: JC
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Particle Size Distribution Report
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Date: 2/19/15

City of Cambridge
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King Open School and Cambridge Street Upper Schools and Community

Complex

Project:
Project No:
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Source of Sample: CDM-4
Sample Number: S-3

CDM Smith
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Checked By: JC

Tested By: JB



Particle Size Distribution Report
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