
 

WASM 3 Rehabilitation of Water Mains 
Contract No. 6543 

Appendix P 

Geotechnical Data Report 

 





 

 

 

 

 

 

 

  

GEOTECHNICAL 

DATA REPORT 

Rehabilitation of Weston Aqueduct 
Supply Main 3

MWRA Contract No. 6539

Weston, Waltham, Belmont, Arlington, 

Somerville, and Medford, Massachusetts

 

Stantec, Inc. 

for the 

Massachusetts Water 

Resources Authority 

September 2023 



 

i 

Table of Contents  

1. Introduction ................................................................................................................ 1-1 

1.1 Report Summary ....................................................................................................................................................... 1-1 

1.2 Purpose and Scope ................................................................................................................................................... 1-1 

2. Site and Subsurface Conditions .................................................................................... 2-1 

2.1 Existing Site Conditions ......................................................................................................................................... 2-1 

2.2 Subsurface Exploration Programs ..................................................................................................................... 2-2 

2.2.1 Existing Subsurface Information .......................................................................................................... 2-2 

2.2.2 Subsurface Exploration Program ......................................................................................................... 2-4 

2.3 Deviations from the Work Plan .......................................................................................................................... 2-6 

2.4 Geotechnical Laboratory Testing ....................................................................................................................... 2-7 

2.5 Subsurface Conditions ............................................................................................................................................ 2-8 

2.5.1 Regional Geology ......................................................................................................................................... 2-8 

2.5.2 Subsurface Conditions .............................................................................................................................. 2-8 

2.6 Groundwater Levels ..............................................................................................................................................2-17 

2.6.1 During Drilling and Excavation ...........................................................................................................2-17 

2.6.2 Groundwater Monitoring Well Readings ........................................................................................2-17 

2.7 Expected Variations in Subsurface Conditions ..........................................................................................2-18 

  

List of Figures 

Figure 1-1  Project Locus Plan ............................................................................................................................ 1-2 

 

Figure 2-1 Existing and Recent Test Boring Location Plan CP 1.......................................................2-19 

Figure 2-2 Existing and Recent Test Boring Location Plan CP 2.......................................................2-20 

Figure 2-3 Existing and Recent Test Boring Location Plan CP 3.......................................................2-21 

Figure 3-3A Test Boring Location, Plan 1 of 18 ............................................................................................ 3-1 

Figure 3-3B Test Boring Location, Plan 2 of 18 ............................................................................................ 3-2 

Figure 3-3C Test Boring Location, Plan 3 of 18 ............................................................................................ 3-3 

Figure 3-3D Test Boring Location, Plan 4 of 18 ............................................................................................ 3-4 

Figure 3-3E Test Boring Location, Plan 5 of 18 ............................................................................................ 3-5 

Figure 3-3F Test Boring Location, Plan 6 of 18 ............................................................................................ 3-6 

Figure 3-3G Test Boring Location, Plan 7 of 18 ............................................................................................ 3-7 

Figure 3-3H Test Boring Location, Plan 8 of 18 ............................................................................................ 3-8 

Figure 3-3I Test Boring Location, Plan 9 of 18 ............................................................................................ 3-9 

Figure 3-3J Test Boring Location, Plan 10 of 18 ........................................................................................3-10 

Figure 3-3K Test Boring Location, Plan 11 of 18 ........................................................................................3-11 

Figure 3-3L Test Boring Location, Plan 12 of 18 ........................................................................................3-12 

Figure 3-3M Test Boring Location, Plan 13 of 18 ........................................................................................3-13 

Figure 3-3N Test Boring Location, Plan 14 of 18 ........................................................................................3-14 

Figure 3-3O Test Boring Location, Plan 15 of 18 ........................................................................................3-15 

Figure 3-3P Test Boring Location, Plan 16 of 18 ........................................................................................3-16 



Table of Contents 

ii 

Figure 3-3Q Test Boring Location, Plan 17 of 18 ....................................................................................... 3-17 

Figure 3-3R Test Boring Location, Plan 18 of 18 ....................................................................................... 3-18 

  

List of Tables 
  

Table 2-1 Summary of Geotechnical Laboratory Test Results (6 pages) ................................... 2-22 

Table 2-2 Summary of Subsurface Conditions (6 pages) .................................................................. 2-28 

Table 2-3 Summary of Groundwater Monitoring Well Readings .................................................. 2-33 

 

Appendices 

Appendix A – Existing Test Boring Logs 

Appendix B – Recent Test Boring and Monitoring Well Installation Logs 

Appendix C – Rock Core Photo Logs 

Appendix D – Geotechnical Laboratory Test Results 

Appendix E – Regional Geology Maps 

 

 

 

 

 



 

 

Acronyms 

 

bgs below ground surface 

BCB Boston City Base 

bl/ft 

CP1 

CP2 

CP3 

blows per foot 

Construction Package 1 

Construction Package 2 

Construction Package 3 

El. 

CTI 

elevation 

CorrTech, Inc. 

HA hand auger 

HSA hollow stem auger 

I.D. 

MWRA 

N-Value 

inside diameter 

Massachusetts Water Resources Authority 

standard penetration resistance 

O.D. outside diameter 

RQD rock quality designation 

SPT 

Stantec 

WASM 3 

 

standard penetration test 

Stantec, Inc. 

Weston Aqueduct Supply Main 3 

  

 



 

1-1 

Section 1 

Introduction 

1.1 General 
This report summarizes CDM Smith’s field exploration and laboratory test program for the 

Rehabilitation of the Weston Aqueduct Supply Main 3 (WASM 3) Project, MWRA Contract No. 

6539, in the Town of Weston, City of Waltham, Town of Belmont, Town of Arlington, City of 

Somerville, and City of Medford, Massachusetts.  

The Massachusetts Water Resources Authority (MWRA) Rehabilitation of WASM 3 Project, 

MWRA Contract No. 6539, consisted of evaluating the condition of the existing WASM 3 water 

mains, and providing recommendations for the rehabilitation or replacement of the water mains.  

This report was completed in conjunction with the hazardous materials and corrosion 

assessments to characterize subsurface conditions to be used in design. Rehabilitation 

recommendations will be provided by Stantec, Inc (Stantec), of Boston, MA, under separate cover.   

The project site and existing WASM 3 main alignment are illustrated on Figure 1-1 - Project 

Locus Plan. 

Elevations noted are in feet and referenced to North American Vertical Datum 1988 (NAVD88). 

1.2 Purpose and Scope 
The purpose of the subsurface exploration program was to provide the design team with 

subsurface information along the existing WASM 3 alignments; including soil boring logs, 

approximate location of bedrock surface, groundwater levels and installation of groundwater 

monitoring wells, collection of soil and bedrock samples for geotechnical analysis, corrosion 

analysis, and analytical analysis. 

Specifically, CDM Smith’s scope of work included: 

� Review existing subsurface information; 

� Prepare a soil exploration program work plan for Stantec and MWRA’s approval; 

� Conduct a subsurface exploration program along the existing WASM 3 alignment, that 

consisted of performing 112 test borings; 

� Install 12 groundwater monitoring wells at select test boring locations; 

� Collect soil and bedrock samples for geotechnical testing, analytical analysis, and corrosion 

analysis; 

� Coordinate with CorrTech, Inc. (CTI) of Hopkinton, MA for corrosion sample collection; 

� Coordinate with Stantec for analytical sample collection; 
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� Conduct geotechnical laboratory tests on select soil samples to assist with the classification 

of soils encountered; 

� Prepare test boring logs; 

� Prepare groundwater monitoring well logs; 

� Provide Stantec with subsurface information to prepare geotechnical profile drawings of 

the existing section alignments; and  

� Prepare this memorandum summarizing the geotechnical data collected as part of the 

recent subsurface exploration program. 
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Section 2 

Site and Subsurface Conditions 

2.1 Existing Site Conditions 
The WASM 3 rehabilitation project is separated for bidding purposes into three proposed 

Construction Packages denoted as CP-1, CP-2 and CP-3.  The conditions along each construction 

package are presented below.  

Construction Package 1 

The proposed WASM 3 Construction Package 1 (CP-1) includes the rehabilitation of 

approximately 13,609 feet of lock-bar steel pipe as follows:  

• 5,080 feet of existing 56-inch diameter steel pipe along Section W11 between Sta. 394+70 and 

Sta. 445+50 in Arlington, MA; and 

• 8,529 feet of existing 60-inch diameter steel pipe along Sections W12, W51, and W16 between 

Sta. 445+50 and Sta. 557+19 in Arlington, Somerville, and Medford, MA. 

The alignment is located within the streets of Arlington, Somerville and Medford; including, 

Pleasant Street, Swan Street, Swan Place, Massachusetts Avenue, Broadway, Palmer Street, 

Hamlet Street, Coral Street, and the Mystic Valley Parkway in Arlington, Mystic Valley and Alewife 

Brook Parkway, Capen Street, Irvington Road, and Boston Avenue in Somerville, and Boston 

Street, and the Mystic Valley Parkway in Medford. The pipe invert ranges from approximately 6.5 

feet to 21 feet bgs. The existing water main crosses beneath the Charles River in Medford. 

Construction Package 2 

The proposed WASM 3 Construction Package 2 (CP-2) includes the rehabilitation of 

approximately 10,769 feet of existing 56-inch diameter lock-bar steel pipe along Section W11 

between Sta. 288+44 and Sta. 394+34 in Belmont and Arlington, MA. 

The alignment begins at Pleasant Street in Belmont, and extends east to Venner Road in Arlington, 

MA. The alignment is located along Route 60 (Pleasant Street) within Belmont. The pipe invert 

ranges from approximately 6 feet to 21 feet bgs. The existing water main within the CP-2 limits 

connects to other MWRA distribution alignments including Section 59 and W118 and crosses 

beneath the Concord Turnpike/Route 2.  

Construction Package 3 

The proposed WASM 3 Construction Package 3 (CP-3) includes the rehabilitation of 

approximately 28,719 feet of 56-inch or 60-inch diameter lock-bar steel pipe as follows:  

• 26,825 feet of existing 60-inch diameter steel pipe along Sections W9 and W10 between Sta. 

0+00 and Sta. 269+50 in Weston and Waltham, MA; and 
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• 1,894 feet of existing 56-inch diameter steel pipe along Section W11 between Sta. 269+50 and 

Sta. 288+44 in Waltham, and Belmont, MA. 

The alignment begins near the intersection of MA Route 30 and River Road in Weston, and 

extends east where it connects to the CP-2 alignment at Pleasant Street in Belmont.  The 

alignment is located within the streets of Weston, Waltham and Belmont; including, River Road in 

Weston, and South Street, Charles River Road, Howe Avenue, Hope Avenue, Sun Street, Fern 

Street, Felton Street, Central Street, Newton Street, Barton Street, Chamberlain Terrace, Linden 

Street, and Waverly Oaks Road in Waltham, and Trapelo Road in Belmont.  The areas along the 

pipe alignment are generally a mixture of residential and commercial properties; a portion of the 

alignment is adjacent to the Charles River and Stony Brook Basin. The pipe invert ranges from 

approximately 6 feet to 17 feet below ground surface (bgs).  

Within the CP-3 limits, the existing water main connects to other MWRA distribution alignments; 

including, Section W1, Section W10B and 10C, and the Watertown Section. 

2.2 Subsurface Exploration Programs 
2.2.1 Existing Subsurface Information 

A variety of existing documents were reviewed prior to developing the subsurface exploration 

program for the proposed Rehabilitation of WASM 3 Project. Documents included: contract plans, 

record drawings, detail records, existing boring data, and construction drawings for the WASM 3 

water mains, as well as for other nearby projects including the following: 

Construction Package 1 

� Utility System Record Plans including the following: 

• 1924 and 1926 Section W11, 

• 1925 Section W12, and 

• 1934 Section W16 Distribution 

� Parsons Brinkerhoff. “MWRA Weston Aqueduct Supply Main 3 – New Shaft 7 Connection 

Alignment Plan”, March 3, 2003. 

� One (1) test boring log prepared by CDM Smith conducted for the MWRA – Contract 6540 

project. 

� One (1) test boring log conducted for the MassDOT, Line Borings Arlington, Lexington, and 

Belmont, 1966 project. 

� One (1) test boring log conducted for the MWRA Proposed Distribution Line from Shaft 9, 

Medford, MA, 1967 project.  

� Six (6) test boring logs conducted for the MassDOT, River Street and Harvard Avenue Over 

the Mystic River, Arlington, MA, 1933 project. 
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� Eight (8) test boring logs conducted for the MassDOT, Mystic Valley Parkway Over Alewife 

Brook, Arlington and Somerville, MA, 2010 project. 

� Ten (10) test boring logs conducted for the MassDOT, Winthrop Street Bridge Over Mystic 

River, Medford, MA project.  

� Eleven (11) test boring logs conducted for the MWRA WASM 3, 1933 project.  

� One (1) test boring log conducted for the MWRA 1937 Contract No. 59, 1937 project. 

Construction Package 2 

� Utility System Record Plans of 1926 Section W11 Distribution.  

� One (1) test boring log conducted by Capone Construction Co., Belmont, MA, January 1987. 

� Twenty-one (21) test boring logs conducted for the MassDOT Pleasant Street (Route 60) 

Belmont, MA 2004 project. 

� Two (2) test boring logs conducted fort the MassDOT Route 2 Arlington/Belmont, 1964 

project.   

� Eleven (11) test boring logs conducted for the MassDOT Route 60 at Route 2 

Belmont/Arlington, MA 1967, project. 

� Test boring logs by Raymond Concrete Pile Co. prepared for MassDOT, Belmont, MA, 1967 

Construction Package 3 

� Utility System Record Plans including: 

• 1924 Section W9,  

• 1932 Section W10, and 

• 1926 Section W11 Distribution. 

� Sixteen (16) test boring logs conducted for the MassDOT Rte. 128 Widening Under River 

Street, Weston, MA, October, 1960 project. 

� Twelve (12) test boring logs conducted for the MassDOT Northern Circumferential 

Highway Over Norumbega Rd, Weston, MA, March 1950 project. 

� Four (4) test boring logs prepared by Hager-Richeter Geoscience, Inc., Weston, MA, January 

1997. 

� Thirteen (13) test boring logs conducted for the MWRA Contract No. 233,8, Charles Relief 

Sewer, Waltham, MA, 1956 project.   

� One (1) test boring logs conducted for the MWRA 1937 Contract No. 59, 1937 project.  
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Site plans identifying the approximate location of relevant existing test borings and test       

boring locations are included in Figures 2-1, 2-2 and 2-3. Relevant existing test boring logs are 

included in Appendix A. 

2.2.2 Subsurface Exploration Program 

A work plan was prepared for and approved by Stantec and the MWRA, outlining the subsurface 

exploration program for the MWRA Rehabilitation of the WASM 3 Project (Final Soil Exploration 

Program Work Plan, Stantec/CDM Smith, September 2017). 

The subsurface exploration program consisted of performing one hundred and twelve (112) test 

borings. Seventy-one (71) test borings were drilled from ground surface without utilizing vacuum 

excavation. The locations of  forty-two (42) test borings were advanced using vacuum excavation 

prior to performing the test borings. Twelve (12) groundwater monitoring wells were installed in 

completed  test borings.  A breakdown of the subsurface exploration program by Construction 

Package is provided below. 

All test borings were conducted and completed by GeoLogic-Earth Exploration Inc. of Norfolk, 

Massachusetts between August 28, 2017 and January 29, 2018. Test borings were conducted 

using a Acker Soil Scout ATV track-mounted drill rigs. Test borings were drilled using drive and 

wash techniques with 3 to 4-inch inside diameter (I.D.) steel casing. 

Prior to drilling, select test boring locations were cleared using vacuum excavation methods to 

locate existing utilities that may not have been identified as part of the DigSafe utility clearance.  

Vacuum excavation was conducted to depths ranging from four (4) feet to six (6) feet bgs unless a 

subsurface obstruction, such as a utility, boulder or shallow bedrock was encountered. Test 

borings were then drilled to depths ranging from 5 to 26 feet bgs, approximately.  

Split spoon sampling was typically conducted continuously, from the ground surface or bottom of 

the vacuum excavation depth through the approximate existing pipe depth, and at five-foot 

intervals thereafter. Split spoon sampling was conducted in accordance with ASTM D1586 (using 

a 2-inch outside diameter (O.D.) sampler, driven 24 inches by blows from a 140-pound hammer 

falling freely for 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. Samples collected from the test 

borings were visually logged and classified by a CDM Smith representative at the time of drilling. 

Representative soil samples from each split spoon were collected and stored in jars for 

subsequent review and laboratory testing. 

Rock coring was conducted at select locations where bedrock was encountered at or near the 

approximate existing pipe invert depth. Rock coring was conducted using an NX core barrel and 

in accordance with ASTM D2113. In the field, rock core samples were evaluated for percent 

recovery and Rock Quality Designation (RQD). The RQD was estimated for each rock core by 

dividing the total length of the rock segments longer than four inches by the total length of the 

rock core run. The time to advance each foot of rock core was recorded during the rock coring 

process. Rock core samples collected from rock coring activities were visually logged and 

classified by a CDM Smith representative at the time of coring.  
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Soil samples and rock core samples were transported to and stored at the CDM Smith 

Geotechnical Testing Laboratory in Somerville, Massachusetts. 

Analytical and corrosivity soil samples were collected during the subsurface exploration 

program; analysis and results are reported by others under separate cover.   

Where encountered, 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.  

Where installed, groundwater monitoring wells were constructed in accordance with ASTM 

D5092 (Standard Practice for Design and Installation of Groundwater Monitoring Wells). Each 

groundwater monitoring well was constructed using 2-inch I.D. Schedule 40 PVC riser, and 

10-foot-long well screens. Clean No. 2 silica sand was placed in the annular space surrounding the 

well screens to approximately two feet above the top of the well screen. A bentonite seal, between 

one (1) and two (2) feet thick, was placed in the annular space above the silica sand pack, and the 

annular space above the bentonite seal was backfilled with native material to approximately one 

foot below ground surface. Wells were completed with flush-mount casing with a bolted road box 

cover and surface seal consisting of approximately one foot of concrete. 

Boreholes not completed as monitoring wells were backfilled with cuttings with asphalt patch as 

required.  

Development of monitoring wells will be performed by Stantec. Well development will be 

performed to remove fine-grained materials from the monitoring well and sand filter pack, to 

establish hydraulic connections between the well and screened formations, and to improve well 

yield.  

The test boring locations were located in the field through the use of a portable, hand-held Global 

Positioning System (GPS) receiver. The approximate as-drilled test boring locations are shown on 

Figures 3-3A through 3-3R.  

Construction Package 1 

The CP-1 subsurface exploration program included conducting the following: 

� Thirty-two (32) test borings, B-84 through B-116, excluding B-106; 

� Six (6) test borings were converted into groundwater monitoring wells upon completion, B-

93 (MW), B-100 (MW), B-104 (MW), B-107 (MW), B-110 (MW), and B-113 (MW); 

� Forty (40) analytical samples and fifteen (15) corrosion samples were collected; 

� Split spoon refusal or split spoon and auger refusal encountered at four (4) test boring 

locations, B-84, B-87, B-104 (MW), and B-105; and 

� Rock coring was conducted at two (2) test boring locations, B-86 and B-107 (MW). 

Construction Package 2 

The CP-2 subsurface exploration program included conducting the following: 
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� Twenty-three (23) test borings, B-60 through B-82A; 

� One (1) test boring was converted into a groundwater monitoring well upon completion, B-

75A (MW); 

� Thirty-two (32) analytical samples and eleven (11) corrosion samples were collected; 

� Split spoon refusal or split spoon and auger refusal encountered at eleven (11) test boring 

locations, B-62 through B-64, B-66, B-67, B-69, B-70, B-72, B-73, B-76, and B-78; and 

� Five-foot long rock core samples were collected at four (4) test boring locations, B-60, B-61, 

B-62, and B-75A (MW).  

Construction Package 3 

The CP-3 subsurface exploration program included conducting the following: 

� Fifty-seven (57) test borings, B-1 through B-59, with the exception of B-15 and B-23; 

� Five (5) test borings were converted into groundwater monitoring wells upon completion, 

B-9 (MW), B-17 (MW), B-20 (MW), B-25 (MW), and B-53 (MW);  

� In addition to geotechnical sampling, seventy (70) analytical samples and twenty-three 

(23) corrosion samples were collected; 

� Split spoon or rollerbit refusal encountered at nine (9) test boring locations, B-3, B-7, B-18, 

B-20 (MW), B-31, B-51, B-52, B-54, and B-58; and 

� Rock coring was conducted at six (6) test boring locations, B-8A, B-19, B-22, B-53 (MW), B-

55, and B-57.  

2.3 Deviations from the Work Plan 
The following deviations were made to the final work plan: 

Construction Package 1 

� At test boring locations B-87 and B-90, groundwater monitoring wells were not installed 

because groundwater was not encountered within the existing pipe invert depth. 

� At test boring location B-102, the boring was terminated in very soft clay. Based on 

previous borings conducted by the Massachusetts DOT in 1933 this location was known to 

have a 30 to 40 ft thick soft clay layer. Therefore, the boring was terminated at 23 ft bgs, 

after penetrating approximately 9 ft into the soft clay layer. 

� At test boring location B-108, an unmarked and abandoned utility was encountered at 

approximately 8 ft bgs. The boring was backfilled and offset approximately 10 ft to location 

B-108A where vacuum excavation was performed to a depth of approximately 6 feet bgs 

and the boring was drilled to a depth of 16 ft bgs. 
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� At test boring location B-108A, the planned corrosion sample was not collected due to 

insufficient volume of soil material recovered in the split spoon.  

Construction Package 2 

� At test boring locations B-71 and B-80, the planned second analytical samples were not 

collected due to insufficient volume of soil material available; very dense materials or 

numerous cobbles and boulders were encountered within the existing pipe zone depth. 

� At test boring location B-82, the test boring was terminated prematurely at approximately 

10 ft bgs because the drill crew was informed that the location was too close to an existing 

utility. The drill crew offset the boring to location B-82A and drilled the boring to 26 ft bgs.  

Construction Package 3 

� At test boring locations B-3, B-14, B-40, B-53 (MW) and B-60 the planned second analytical 

soil samples were not collected due to insufficient volume of soil material available; very 

dense materials or cobbles and coarse gravel were encountered within the existing pipe 

zone depth. 

� At test boring location B-8, the test boring was terminated prematurely at 5 ft bgs because 

it was suspected that an unmarked utility was encountered. The test boring location was 

offset approximately 5 ft south to location B-8A where vacuum excavation was performed 

and the boring was drilled to a depth of 16 ft bgs. 

� At test boring locations B-13, B-35, B-37, and B-59 groundwater monitoring wells were not 

installed because groundwater was not encountered at the time of drilling. 

� At test boring location B-23, the boring was not performed due to the number of utilities in 

the vicinity of the proposed boring location. A hand auger was attempted at location B-23, 

but the auger could not be advanced due to frost. 

� At test boring location B-52, a soil corrosion sample was not collected due to insufficient 

volume of soil material available; numerous cobbles and boulders were encountered within 

the existing pipe zone depth.  

2.4 Geotechnical Laboratory Testing 
Geotechnical laboratory tests were performed on select split spoon soil samples recovered from 

the subsurface exploration program. Soil geotechnical laboratory tests were performed by CDM 

Smith at the Geotechnical Testing Laboratory located in Somerville, Massachusetts. A summary of 

the laboratory testing conducted for each construction package follows. Testing was performed in 

accordance with the cited ASTM standards on samples selected from various test borings, strata, 

and depths.  

A summary of the geotechnical laboratory test results is presented in Table 2-1. The laboratory 

test results are included in Appendix C.  
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Geotechnical Laboratory Test Test Standard 

Quantity of Tests Performed 

CP-1 CP-2 CP-3 

Soil:     

Gradation (Sieve) ASTM D422 38 28 67 

Gradation (Sieve & Hydrometer) ASTM D422 11 8 10 

Atterberg Limits ASTM D4318 9 1 5 

Organic Content ASTM D2974 10 3 4 

 

2.5 Subsurface Conditions 
2.5.1 Regional Geology 

Select available regional geology references were reviewed and are included in Appendix D 

including:  

� Stone, J.R., “Surficial Geologic Map of the Clinton-Concord-Grafton-Medfield 12-Quadrangle 

Area in East Central Massachusetts”, 2006. 

� Nelson, A.E., “Surficial Geologic Map of the Natick Quadrangle, Middlesex and Norfolk 

Counties, Massachusetts”, 1974. 

� Goldsmith, R., “Bedrock Geologic Map of Massachusetts”, 1983. 

Subsurface geology in the area of the project site may be classified as glacial stratified deposits, 

consisting of a mix of sand and gravel, with cobbles, clay, and silt.  

The bedrock geology within the CP-1 alignment consists of Cambridge Argillite, composed of gray 

argillite and minor quartzite, with rare sandstone and conglomerate. The bedrock geology within 

the CP-2 and CP-3 alignments consists of diorite and gabbro, and gray granite or granodiorite.  

2.5.2 Subsurface Conditions 

Construction Package 1 

The subsurface conditions encountered within the CP-1 limits typically consist of Pavement or 

Topsoil located at ground surface that is underlain by a sequence of Fill, Sand and Gravel, Silty 

Sand, Sand, Organic Soils, Silty Clay, Weathered Rock, and Bedrock. 

Pavement 

Pavement was encountered at 13 of the 32 CP-1 test boring locations, B-84, B-91, B-92, B-94, B-

96 through B-100 (MW), and B-105 through B-109. The pavement ranged from approximately 0.2 

to 1.2 ft thick, with an average thickness of approximately 0.6 ft.  The pavement typically 

consisted of asphalt with an underlying gravel base. 
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Topsoil     

Topsoil was encountered at 17 of the 32 CP-1 test boring locations. The topsoil layer ranged from 

approximately 0.2 to 0.5 ft thick, with an average thickness of approximately 0.3 ft at the test 

boring locations. The topsoil layer typically consisted of fine to coarse SAND, with varying 

amounts of fine gravel and silt. 

Fill 

A Fill stratum was encountered underlying the pavement or topsoil at 15 of the 32 CP-1 test 

boring locations. This stratum generally consists of dry to moist, gray to brown, medium dense to 

very dense, fine to coarse SAND, some to “and” fine to coarse gravel, trace to little silt.  

� The Fill stratum was fully penetrated at all test boring locations where it was encountered, 

B-91, B-92, B-94, B-95, B-101 through B-105, and B-108A through B-113 (MW). The 

stratum thickness ranged from approximately 1.3 to 8.5 ft, with an average thickness of 

approximately 4 ft at the test boring locations. 

� Standard Penetration Test (SPT) N-values in the Fill stratum ranged from 5 to greater than 

100 blows per foot (bl/ft), with an average value of approximately 52 bl/ft at the test 

boring locations. 

Sand and Gravel 

A Sand and Gravel stratum was encountered at 23 of the 32 CP-1 test boring locations and 

typically consists of moist, medium to very dense, brown, fine to coarse SAND, little to “and” 

amounts fine to coarse gravel, trace to little silt or fine to coarse GRAVEL, little to “and” amounts 

fine to coarse sand, trace to little silt.  

� This stratum was fully penetrated at 9 test boring locations, B-86 through B-88, B-98, B-

102, B-107 (MW), B-109 through B-111. At these locations the average stratum thickness 

was approximately 8.2 ft.  

� This stratum was not fully penetrated at the following 14 test boring locations: B-84, B-89 

through B-97, B-99, B-101, B-103, and B-104 (MW). At these locations, the average stratum 

penetration depth was approximately 12.7 ft. 

� SPT N-values in the Sand and Gravel stratum ranged from 7 to greater than 100 bl/ft, with 

an average value of approximately 86 bl/ft at the test boring locations. 

Silty Sand 

A Silty Sand stratum was encountered at 12 of the 32 CP-3 test boring locations. This stratum 

typically consists of moist, medium to very dense, brown, fine to medium SAND, little to “and” 

amounts of silt, trace to little fine gravel.  

� This stratum was fully penetrated at 9 test boring locations, B-85, B-90, B-104 (MW), B-

109, B-111 through B-113 (MW), B-115, and B-116. At these locations, the average stratum 

thickness was approximately 5.9 ft. 
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� This stratum was not fully penetrated at 3 test boring locations: B-104 (MW), B-108A, and 

B-114. At these locations, the average stratum penetration depth was approximately 7.6 ft. 

� SPT N-values in the Silty Sand stratum ranged from 9 to greater than 100 bl/ft, with an 

average value of approximately 54 bl/ft at the test boring locations. 

Sand 

A Sand stratum was encountered at 4 of the 32 CP-1 test boring locations. This stratum typically 

consisted of moist, medium to very dense, brown, fine to coarse SAND, trace to little fine gravel, 

trace to little silt.  

� The Sand stratum was fully penetrated at 2 test boring locations, B-95 through B-114. At 

these locations, the average penetration depth into the stratum was approximately 7.5 ft. 

� The Sand stratum was not fully penetrated at 2 test borings locations, B-98 and B-100 

(MW). At these locations, the stratum penetration depth was approximately 12.1 ft. 

� SPT N-values in the Sand stratum ranged from 8 to greater than 100 bl/ft, with an average 

value of approximately 42 bl/ft at the test boring locations. 

Organic Soils 

An Organic Soils stratum was encountered at 5 of the 32 CP-1 test boring locations: B-88, B-103, 

and B-111 through B-113. This stratum typically consisted of moist, very stiff to hard, brown, 

Organic Silty CLAY, trace to “and” amounts of fine to coarse sand, trace to little fine gravel, trace 

peat.  

� The Organic Soils stratum was fully penetrated at all test boring location where 

encountered. At these locations, the average stratum thickness was approximately 1.5 ft. 

� SPT N-values in the Organic Soils stratum ranged from 3 to 39 bl/ft, with an average value 

of approximately 21 bl/ft at the test boring locations. 

Silty Clay 

A Silty Clay stratum was encountered at 12 of the 32 CP-1 test boring locations. This stratum 

typically consisted of moist to wet, very stiff to hard, brown, Silty CLAY or CLAY & SILT, trace to 

“and” amounts of fine to coarse sand, trace to little fine gravel.  

� The Silty Clay stratum was fully penetrated at 3 test boring locations, B-84, B-103, and B-

109. At these locations, the penetration depth into the stratum was approximately 5.0, 5.5, 

and 3.5 ft, respectively. 

� The Silty Clay stratum was not fully penetrated at 9 test boring locations B-85, B-88, B-102, 

B-110 (MW) through B-113 (MW), B-115, and B-116. At these locations, the average 

stratum penetration depth was approximately 6.5 ft. 

� SPT N-values in the Silty Clay stratum ranged from 0 to 76 bl/ft, with an average value of 

approximately 27 bl/ft at the test boring locations. 
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Weathered Rock 

A Weathered Rock stratum was encountered at 3 of the 32 CP-1 test boring locations. This 

stratum consisted of moist, very dense, gray-brown, fine to coarse GRAVEL, little to “and” 

amounts of fine to coarse sand, trace to some silt. 

� The Weathered Rock stratum was fully penetrated at test boring locations B-86, and B-107 

(MW). The average stratum penetration depth was approximately 3.3 ft. 

� The Weathered Rock stratum was not fully penetrated at test boring location B-87. At this 

location the stratum penetration depth was 2.6 ft. 

� SPT N-values in the Weathered Rock stratum were greater than 100 bl/ft. 

Bedrock 

Bedrock was encountered at 2 of the 32 CP-1 test boring locations: B-86, and B-107 (MW).  At 

these test boring locations, the depth to top of bedrock was approximately 10.0, and 14.5 ft bgs, 

respectively.  Rock core recovery was approximately 100 and 96 percent, and the RQD was 

approximately 22 and 8 percent, respectively. 

� The Bedrock at test boring B-86 consisted of hard, moderately fractured, very slightly 

weathered, dark gray, fine grained, GRANITE; primary joint set moderate, very close to 

close, rough, stepped. 

� The Bedrock at test boring location B-107 (MW) consisted of medium hard, sound, slightly 

weathered, gray, fine grained, ARGILLITE; primary joint set shallow to vertical, very close 

to close, rough, stepped. 

Refusal (drilling and split spoon) was encountered at depths ranging from of approximately 14 to 

24.7 ft bgs at 4 of the 32 test boring locations, B-84, B-87, B-104 (MW), and B-105 in the following 

strata: Sand and Gravel, Silty Sand, and Weathered Rock. 

Construction Package 2 

The subsurface conditions encountered within the CP-2 limits typically consist of Pavement or 

Topsoil located at ground surface that is underlain by a sequence of Fill, Sand and Gravel, Sandy 

Silt, Silty Sand, Clay, Weathered Rock, and Bedrock. 

Pavement 

Pavement was encountered at 17 of the 23 CP-2 test boring locations, B-60 through B-62, B-66 

through B-70, B-72 through B-78, B-80, and B-82A. The pavement ranged from approximately 0.3 

to 1.0 ft thick, with an average thickness of approximately 0.5 ft.  The pavement typically 

consisted of asphalt with an underlying gravel base. 

Topsoil     

Topsoil was encountered at 4 of the 23 CP-2 test boring locations, B-65, B-71, B-79, and B-81. The 

topsoil layer ranged from approximately 0.2 to 0.5 ft thick, with an average thickness of 

approximately 0.3 ft. The topsoil layer typically consisted of fine to coarse SAND, with varying 

amounts of fine gravel and silt. 
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Fill 

A Fill stratum was encountered underlying the pavement or topsoil at 9 of the 23 CP-2 test boring 

locations. This stratum generally consists of dry to moist, gray to brown, medium dense to very 

dense, fine to coarse SAND, some to “and” fine to coarse gravel, trace silt.  

� The Fill stratum was fully penetrated at all test boring locations where it was encountered, 

B-62, B-64, B-67 through B-69, B-76, B-80, B-81, and B-82A. The stratum thickness ranged 

from approximately 1.7 to 6.0 ft, with an average thickness of approximately 3.5 ft. 

� Standard Penetration Test (SPT) N-values in the Fill stratum ranged from 10 to greater 

than 100 blows per foot (bl/ft), with an average value of approximately 60 bl/ft at the test 

boring locations. 

Sand and Gravel 

A Sand and Gravel stratum was encountered at 20 of the 23 CP-2 test boring locations and 

typically consists of moist, medium to very dense, brown, fine to coarse SAND, little to “and” 

amounts fine to coarse gravel, trace to little silt or fine to coarse GRAVEL, little to “and” amounts 

fine to coarse sand, trace to little silt.  

� This stratum was fully penetrated at 6 test boring locations, B-60 through B-62, B-75A 

(MW), B-79 and B-82A. At these locations the average stratum thickness was 

approximately 6.9 ft.  

� This stratum was not fully penetrated at 14 test boring locations: B-63 through B-66, B-70 

through B-74, B-76 through B-78, B-80, and B-81, At these locations, the average stratum 

penetration depth was approximately 11.3 ft. 

� SPT N-values in the Sand and Gravel stratum ranged from 14 to greater than 100 bl/ft, with 

an average value of greater than 100 bl/ft at the test boring locations. 

Sandy Silt 

A Sandy Silt stratum was encountered at 5 of the 23 CP-2 test boring locations. This stratum 

typically consists of moist, medium to very dense, brown, SILT, little to “and” amounts fine to 

coarse sand, trace to “and” fine to coarse gravel.  

� This stratum was fully penetrated at all test boring location where encountered, B-66, B-77 

through B-79, and B-82A. At these locations, the average stratum thickness was 

approximately 3.8 ft.  

� SPT N-values in the Sandy Silt stratum ranged from 17 to greater than 100 bl/ft, with an 

average value of approximately 68 bl/ft at the test boring locations. 

Silty Sand 

A Silty Sand stratum was encountered at 4 of the 23 CP-2 test boring locations. This stratum 

typically consists of moist, medium to very dense, brown, fine to medium SAND, little to “and” 

amounts of silt, trace to little fine gravel.  
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� This stratum was not fully penetrated at test boring locations, B-67 through B-69, and B-

82A. At these locations, the average stratum penetration depth was approximately 12.2 ft. 

� SPT N-values in the Silty Sand stratum ranged from 33 to greater than 100 bl/ft, with an 

average value of approximately greater than 100 bl/ft at the test boring locations. 

Silty Clay 

A Silty Clay stratum was encountered at 2 of the 23 CP-2 test boring locations. This stratum 

typically consisted of moist to wet, very stiff to hard, brown, CLAY or Silty CLAY, little to “and” 

amounts of silt, trace to some fine to medium sand.  

� The Silty Clay stratum was fully penetrated at test boring location B-76. At this location, 

penetration depth into the stratum was approximately 4 ft. 

� The Silty Clay stratum was not fully penetrated at test boring location B-79. At this location, 

the stratum penetration depth was approximately 4 ft. 

� SPT N-values in the Silty Clay stratum ranged from 6 to 38 bl/ft, with an average value of 

approximately 33 bl/ft at the test boring locations. 

Weathered Rock 

A Weathered Rock stratum was encountered at 2 of the 23 CP-2 test boring locations. This 

stratum consisted of moist, very dense, gray-brown, fine to coarse GRAVEL, with varying amounts 

of fine to coarse SAND, trace silt. 

� The Weathered Rock stratum was fully penetrated at test boring location B-61. The stratum 

thickness at this location was approximately 3 ft. 

� The Weathered Rock stratum was not fully penetrated at test boring location B-62. At this 

location, the stratum penetration depth was approximately 4.6 ft.  

� SPT N-values in the Weathered Rock stratum were greater than 100 bl/ft. 

Bedrock 

Bedrock was encountered at the following 3 of the 23 CP-2 test boring locations: B-60, B-61, and 

B-75A (MW).  At these test boring locations, the depth to top of bedrock was approximately 3.5, 

9.0, and 8.5 ft bgs, respectively.  Rock core recovery was approximately 93, 87, and 50 percent. 

The RQD was approximately 35, 17, and 24 percent, respectively. 

� The bedrock at test boring location B-60 consisted of hard, moderately fractured, slightly 

weathered, gray, medium grained, GRANITE; primary joint set shallow, very to moderately 

close, rough, stepped. 

� The bedrock at test boring location B-61 consisted of hard, moderately fractured, slightly 

weathered, gray, medium grained, GRANITE; primary joint set shallow to steep, very close 

to close, rough, stepped. 
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� The bedrock at test boring location B-75A (MW) consisted of hard, slightly weathered, fine 

to medium grained, gray, GRANITE, close jointing. 

Refusal (drilling and split spoon) was encountered at depths ranging from of approximately 11 of 

22 test boring locations, B-62 through B-64, B-66, B-67, B-69, B-70, B-72, B-73, B-76, and B-78 

and in the following strata: Sand and Gravel, Silty Sand, and Silty Clay.  

Construction Package 3 

The subsurface conditions encountered within the CP-3 limits typically consist of Pavement or 

Topsoil located at ground surface that is underlain by a sequence of Fill, Sand and Gravel, Silty 

Sand, Sand, Sandy Silt, Clay, Weathered Rock, and Bedrock. 

Pavement 

Pavement was encountered at 30 of the 58 CP-3 test boring locations, B-9 (MW), B-12, B-18, B-19, 

B-24 through B-31, B-33 through B-40, B-42, B-48, B-50, B-52 through B-55, and B-57 through B-

59. The pavement ranged from approximately 0.2 to 0.7 feet thick, with an average thickness of 

approximately 0.4 feet.  The pavement typically consisted of asphalt with an underlying gravel 

base. 

Topsoil      

Topsoil was encountered at 27 of the 58 CP-3 test boring locations, B-1 through B-8, B-10, B-11, 

B-13 through B-17 (MW), B-20 (MW) through B-22, B-32, B-41, B-43 through B-47, B-49, B-51, 

and B-56. The topsoil layer ranged from approximately 0.2 to 4 feet thick, with an average 

thickness of approximately 1.1 feet. The topsoil layer typically consisted of fine to coarse SAND, 

with varying amounts of fine gravel and silt. 

Fill 

A Fill stratum was encountered underlying the pavement or topsoil at 23 of the 58 CP-3 test 

boring locations. This stratum generally consists of dry to moist, gray to brown, medium dense to 

very dense, fine to coarse SAND, some to “and” fine to coarse gravel, trace to little silt.  

� The Fill stratum was fully penetrated at all test boring locations where it was encountered, 

B-10, B-13, B-16, B-18, B-19, B-21, B-22, B-24 through B-26, B-29, B-30, B-32, B-33, B-36 

through B-38, B-40, B-41, B-43, B-49, B-54, and B-59. The stratum thickness ranged from 

approximately 0.5 to 7.5 feet, with an average thickness of approximately 3.1 feet. 

� Standard Penetration Test (SPT) N-values in the Fill stratum ranged from 9 to greater than 

100 blows per foot (bl/ft), with an average value of approximately 75 bl/ft at the test 

boring locations. 

Sand and Gravel  

A Sand and Gravel stratum was encountered at 53 of the 58 CP-3 test boring locations and 

typically consists of moist, medium to very dense, brown, fine to coarse SAND, little to “and” 

amounts fine to coarse gravel, trace to little silt or fine to coarse GRAVEL, little to “and” amounts 

fine to coarse sand, trace to little silt.  
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� This stratum was fully penetrated at 19 test boring locations, B-3, B-6, B-7, B-18, B-20 

(MW), B-22, B-38 through B-41, B-42, B-44, B-46, B-48, B-52 through B-55, and B-57. At 

these locations, the average stratum thickness was approximately 5.8 feet.  

� This stratum was not fully penetrated at 34 test boring locations, B-1, B-2, B-4, B-5, B-8A, B-

9 (MW), B-10 through B-17 (MW), B-21, B-24 through B-37, B-47, B-49 through B-51, B-56, 

B-58, and B-59. At these locations, the average stratum penetration depth was 

approximately 13.4 feet. 

� SPT N-values in the Sand and Gravel stratum ranged from 6 to greater than 100 bl/ft, with 

an average value of greater than 100 bl/ft at the test boring locations. 

Silty Sand 

A Silty Sand stratum was encountered at 10 of the 57 CP-3 test boring locations. This stratum 

typically consists of moist, medium to very dense, brown, fine to medium SAND, little to “and” 

amounts of silt, trace to little fine gravel.  

� This stratum was fully penetrated at 4 test boring locations, B-11, B-13, B-18, and B-20 

(MW). At these locations, the average stratum thickness was approximately 6 feet. 

� This stratum was not fully penetrated at 6 test boring locations, B-6, B-7, B-41, B-42, B-43, 

and B-48. At these locations, the average stratum penetration depth was approximately 9.1 

feet. 

� SPT N-values in the Silty Sand stratum ranged from 4 to greater than 100 bl/ft, with an 

average value of approximately 54 bl/ft at the test boring locations. 

Sand 

A Sand stratum was encountered at 4 of the 57 CP-3 test boring locations: B-36 through B-39. 

This stratum typically consists of moist, medium dense to dense, to dense, brown, fine to coarse 

SAND, with trace to little silt and fine gravel.  

� The Sand stratum was fully penetrated at 4 test boring locations, B-36 through B-39. At 

these locations, the average stratum thickness was approximately 8.4 feet. 

� The Sand stratum was not fully penetrated at test boring location B-44. At this location, the 

penetration depth into the stratum was approximately 4 ft.  

� SPT N-values in the Sand stratum ranged from 9 to 68 bl/ft, with an average value of 

approximately 33 bl/ft at the test boring locations. 

Sandy Silt 

A Sandy Silt stratum was encountered at 6 of the 57 CP-3 test boring locations. This stratum 

typically consists of moist, medium to very dense, brown, SILT, little to “and” amounts fine to 

coarse sand, trace to “and” fine to coarse gravel.  

� This stratum was fully penetrated at 3 test boring locations B-44 through B-46. At these 

locations, the average stratum thickness was approximately 7.1feet.  
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� This stratum was not fully penetrated at 3 test boring locations, B-38 through B-40. At 

these locations, the average stratum penetration depth was approximately 6.3 feet. 

� SPT N-values in the Sandy Silt stratum ranged from 17 to greater than 100 bl/ft, with an 

average value of approximately 68 bl/ft at the test boring locations. 

Silty Clay 

A Silty Clay stratum was encountered at 4 of the 57 CP-3 test boring locations. This stratum 

typically consisted of moist to wet, very stiff to hard, gray-brown, CLAY or Silty CLAY, trace to 

little fine sand.  

� The Silty Clay stratum was fully penetrated at test boring location B-43. At this location, the 

stratum thickness was approximately 4 feet. 

� The stratum was not fully penetrated at 3 test boring location B-44 through B-46. At these 

locations, the average stratum penetration depth was approximately 3.7 feet. 

� SPT N-values in the Silty Clay stratum ranged from 21 to 78 bl/ft, with an average value of 

approximately 44 bl/ft at the test boring locations. 

Weathered Rock 

A Weathered Rock stratum was encountered at 10 of the 57 CP-3 test boring locations. This 

stratum consisted of moist, very dense, gray-brown, fine to coarse GRAVEL, with varying amounts 

of fine to coarse sand, trace to some silt. 

� This stratum was fully penetrated at 4 test boring locations, B-19, B-22, B-53, and B-57. At 

these locations, the average stratum thickness at these locations was approximately 1.2 

feet. 

� The stratum was not fully penetrated at 6 test boring locations, B-3, B-18, B-20 (MW), B-52, 

B-54, and B-55. At these locations, the average stratum penetration depth was 

approximately 2.9 feet. 

� SPT N-values in the Weathered Rock stratum were greater than 100 bl/ft. 

Bedrock 

Bedrock was encountered at the following 4 of the 57 CP-3 test boring locations: B-19, B-22, B-53 

(MW), and B-57.  At these test boring locations, the depth to top of bedrock was approximately 

9.0, 11.5, 6.0, 9.0, and 3.5 feet bgs, respectively.  Rock core recovery was approximately 67, 95, 75, 

and 100 percent. The RQD was approximately 7, 50, 0, and 55 percent, respectively. 

� The bedrock at test boring location B-19 consisted of hard, extremely fracture, slightly 

weathered, gray, fine grained, GABBRO; primary joint set moderately dipping to vertical, 

very close, rough, stepped. 

� The bedrock at test boring location B-22 consisted of hard, slightly weathered, gray, fine 

grained, FELSITE; primary joint set steep to vertical, very close, rough, stepped. 
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� The bedrock at test boring location B-53 (MW) consisted of hard, extremely fractured, 

slightly weathered, gray, fine grained, GRANITE; primary joint set very close. 

� The bedrock at test boring location B-57 consisted of hard, moderately fractured, slightly 

weathered, gray, fine grained, GABBRO; primary joint set moderate to vertical, very close to 

close, rough, planar. 

Refusal (drilling and split spoon) was encountered at depths ranging from of approximately 14 to 

24.7 feet bgs at 9 of the 58 CP-3 test boring locations, B-3, B-7, B-18, B-20 (MW), B-31, B-51, B-52, 

B-54, and B-58 in the following strata: Sand and Gravel, Silty Sand, and Weathered Rock. 

A summary of the subsurface conditions encountered at the test boring locations is presented in 

Table 2-2. Test boring logs, groundwater monitoring well installation logs prepared by CDM 

Smith, are included in Appendix E. Rock core photo logs, prepared by CDM Smith, are included in 

Appendix F. 

2.6 Groundwater Levels 
2.6.1 During Drilling and Excavation 

Where groundwater was encountered at the time of drilling, the depth to groundwater was 

recorded prior to backfilling the test boring. 

� Along the CP-1 alignment, groundwater was encountered at 24 of the 32 test boring 

locations. At the time of drilling, the depth to groundwater was recorded between 3.0 and 

15.7 feet bgs, approximately.   

� Along the CP-2 alignment, groundwater was encountered at 20 of the 23 test boring 

locations.  At the time of drilling, the depth to groundwater ranged from approximately 2.5 

to 11.8 feet bgs.  

� Along the CP-3 alignment, groundwater was encountered at 38 of the 57 test boring 

locations.  At the time of drilling, the depth to groundwater ranged from approximately 1.5 

to 14 feet bgs.  

Groundwater levels recorded at the completion of drilling are included in Table 2-2. 

2.6.2 Groundwater Monitoring Well Readings 

Groundwater monitoring wells were installed at the following 12 test boring locations at the 

completion of drilling: 

CP-1: B-93 (MW)  B-100 (MW)  B-104 (MW) 

 B-107 (MW)  B-110 (MW) B-113 (MW) 

    

CP-2: B-75A (MW)   

    

CP-3: B-9 (MW)  B-17 (MW)  B-20 (MW) 

 B-25 (MW)  B-53 (MW)   
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Groundwater levels were collected within the installed monitoring wells between on February 

27, 2018. A summary of groundwater monitoring well readings is presented in Table 2-3. 

2.7 Expected Variations in Subsurface Conditions 
Subsurface conditions presented herein are based on soil, rock and groundwater conditions 

observed at the test boring locations. However, subsurface conditions may vary at other locations 

within the site.   

Groundwater levels change with time, season, river levels, temperature, and construction 

activities in the area, as well as with other factors.  In addition, stabilized groundwater levels can 

be difficult to obtain in test borings drilled using drive and wash drilling methods (during rock 

coring) due to the presence of drilling fluid in the borehole.  Therefore, groundwater conditions at 

the time of construction may be different from those observed at the time of explorations. 

 

 

 

 



APPROXIMATE START OF CP1

APPROXIMATE

END OF CP1

Tufts
University

St. 
Pari

Medford
Library

MEDFORD

ARLINGTON

ME
DF

OR
D

SO
ME

RV
ILL

E

ARLINGTON
SOMERVILLE

3

3

2A

60

16

38

2

MWRA
REHABILITATION OF WESTON AQUEDUCT SUPPLY MAIN 3

WESTON, WALTHAM, BELMONT, ARLINGTON, SOMERVILLE, AND MEDFORD, MASSACHUSETTS
TEST BORING LOCATION PLAN-OVERVIEW

FIGURE 2-1
CONSTRUCTION PACKAGE 1

1 " = 800 '

400 0 400 800200

APPROXIMATE LOCATION OF TEST BORINGS DRILLED BY GEOLOGIC
EARTH EXPLORATION INC. OF NORFOLK, MASSACHUSETTS FROM
AUGUST 28, 2017 TO JANUARY 29, 2018

DESIGNATION AND APPROXIMATE LOCATION OF MWRA WASM 3
WATER MAIN

LEGEND:

NOTES:

1. BASE PLAN FROM USGS, MASSGIS, SCALE 1"=800'.

2. TEST BORINGS B­1 THROUGH B­116 WERE OBSERVED AND            
    LOGGED ON A FULL­TIME BASIS BY A CDM SMITH FILED                   
    REPRESENTATIVE. THE TEST BORINGS WERE LOCATED IN THE     
    FIELD USING A TRIMBLE GEO7X DEVICE.

B­116

B­84

B­115B­114

B­113 (MW)
B­112

B­111
B­110 (MW)

B­109

B­108
B­107

B­105B­104 (MW)

B­103B­102

B­101
B­100 (MW)

B­99

B­98
B­93 (MW) B­97

B­94

B­96
B­92

B­91

B­90

B­85

B­89

B­87

B­88

B­86

B­95

B­1

ABTDW
Snapshot



APPROXIMATE

START
OF CP2

APPROXIMATE
END OF CP2

APPROXIMATE START OF CP3

BELMONT

ARLINGTON

60

2

MWRA
REHABILITATION OF WESTON AQUEDUCT SUPPLY MAIN 3

WESTON, WALTHAM, BELMONT, ARLINGTON, SOMERVILLE, AND MEDFORD, MASSACHUSETTS
TEST BORING LOCATION PLAN-OVERVIEW

FIGURE 2-2
CONSTRUCTION PACKAGE 2

1 " = 600 '

300 0 300 600150

APPROXIMATE LOCATION OF TEST BORINGS DRILLED BY GEOLOGIC
EARTH EXPLORATION INC. OF NORFOLK, MASSACHUSETTS FROM
AUGUST 28, 2017 TO JANUARY 29, 2018

DESIGNATION AND APPROXIMATE LOCATION OF MWRA WASM 3
WATER MAIN

LEGEND:

NOTES:

1. BASE PLAN FROM USGS, MASSGIS, SCALE 1"=600'.

2. TEST BORINGS B­1 THROUGH B­116 WERE OBSERVED AND            
    LOGGED ON A FULL­TIME BASIS BY A CDM SMITH FILED                   
    REPRESENTATIVE. THE TEST BORINGS WERE LOCATED IN THE     
    FIELD USING A TRIMBLE GEO7X DEVICE.

B­82B­81

B­80
B­79

B­78
B­77

B­76

B­75A (MW)

B­73
B­74

B­72
B­71

B­70

B­69
B­67

B­66
B­68

B­65

B­64

B­63

B­62

B­61
B­60

B­1

ABTDW
Snapshot



WATERTOWN
NEWTON

W
ES

TO
N

NE
W

TO
N

W
ESTON

WALTHAM

NEWTON
WATERTOWN

NEWTON
WALTHAM

WATERTOWN
WALTHAM

WATERTOWN
BELMONT

WA
LT

HA
M

BE
LM

ON
T

60

90

95

20

20

20

20

117

16

16

30

128

128

MWRA
REHABILITATION OF WESTON AQUEDUCT SUPPLY MAIN 3

WESTON, WALTHAM, BELMONT, ARLINGTON, SOMERVILLE, AND MEDFORD, MASSACHUSETTS
TEST BORING LOCATION PLAN-OVERVIEW

FIGURE 2-3
CONSTRUCTION PACKAGE 3
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APPROXIMATE LOCATION OF TEST BORINGS DRILLED BY GEOLOGIC
EARTH EXPLORATION INC. OF NORFOLK, MASSACHUSETTS FROM
AUGUST 28, 2017 TO JANUARY 29, 2018

DESIGNATION AND APPROXIMATE LOCATION OF MWRA WASM 3
WATER MAIN

LEGEND:

NOTES:

1. BASE PLAN FROM USGS, MASSGIS, SCALE 1"=1,500'.

2. TEST BORINGS B­1 THROUGH B­116 WERE OBSERVED AND            
    LOGGED ON A FULL­TIME BASIS BY A CDM SMITH FILED                   
    REPRESENTATIVE. THE TEST BORINGS WERE LOCATED IN THE     
    FIELD USING A TRIMBLE GEO7X DEVICE.
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Coarse Fine Coarse Medium Fine Silt Clay

B-1 S-2 2-4 Sand and Gravel  SP-SM 13.2 21.9 9.8 23.3 22.9 -- -- -- 4.2 --

B-2 S-1 6-8 Sand and Gravel  GP-GM 8.0 36.8 13.0 19.1 12.5 -- -- -- -- --

B-3 S-1 6-6.8 Sand and Gravel  SW-SM 7.2 34.4 17.0 21.6 10.8 -- -- -- 8.3 --

B-4 V-1 2.5-3 Sand and Gravel  SM 0.0 1.0 2.3 9.4 61.7 -- -- -- 10.9 --

B-5 S-1 6-8 Sand and Gravel  SM 0.0 0.6 0.8 6.9 71.3 -- -- -- 14.1 --

B-6 S-1 6-8 Sand and Gravel  SW-SM 10.8 19.8 15.2 37.7 11.2 -- -- -- 12.1 --

B-7 S-3 4-5.3 Sand and Gravel  SM 9.6 15.2 10.7 21.8 18.2 -- -- -- 11.3 --

B-9 (MW) S-1 6-8 Sand and Gravel  SM 0.0 26.7 11.7 13.1 13.6 -- -- -- 32.1 3.1

B-10 S-2 2-4 Fill SP-SM 18.4 19.6 12.0 24.9 17.6 -- -- -- 5.1 --

B-10 S-4 6-8 Sand and Gravel  SP 0.0 0.3 4.4 53.8 38.7 -- -- -- 21.3 --

B-11 S-3 4-6 Sand and Gravel  GW-GM 25.1 22.2 14.7 19.7 10.5 -- -- -- 10.5 --

B-11 S-5 8-10 Silty Sand SM 0.0 3.2 1.6 19.2 28.9 45.4 1.7 NV NP NP 4.2 --

B-12 S-2 8-10 Sand and Gravel  SP-SM 0.0 3.9 5.3 32.6 51.6 -- -- -- 8.7 --

B-13 S-4 6-8 Silty Sand SM 0.0 23.7 9.1 19.3 26.4 -- -- -- 4.0 --

B-14 S-2 2-2.5 Sand and Gravel  SM 12.7 26.4 12.6 16.0 15.6 -- -- -- 7.5 --

B-16 S-2 2-4 Sand and Gravel  GM 13.8 31.5 13.7 12.9 12.8 -- -- -- 9.1 --

B-17 (MW) S-3 4-6 Sand and Gravel  GW-GM 17.8 30.7 14.6 19.5 10.5 -- -- -- 8.5 --

B-18 S-5 9-10.5 Silty Sand  SM 3.2 11.1 10.9 24.2 23.9 -- -- -- 11.6 --

B-19 S-3 4-6 Fill SM 0.0 39.8 15.1 18.5 12.8 -- -- -- 9.7 --

B-20 (MW) S-2 2-4 Silty Sand ML 0.0 0.2 3.2 18.2 26.1 -- -- -- 22.9 3.2

B-21 S-5 8-10 Fill SM 30.0 6.4 6.8 17.6 23.9 -- -- -- 13.8 --

B-22 S-3 4-6 Sand and Gravel  SM 9.5 18.6 16.6 21.9 16.3 -- -- -- 11.0 --

B-24 V-1 2-2.5 Fill SM 0.0 11.5 9.1 21.7 28.2 -- -- -- 13.8 --

B-24 V-2 4.5-5 Fill SM 0.0 19.3 13.3 22.1 25.0 -- -- -- 8.3 --

B-25 (MW) V-1 2-2.5 Fill GM 18.4 26.8 10.3 18.1 13.1 -- -- -- 7.2 --

B-25 (MW) S-1 6-8 Sand and Gravel  GP-GM 14.5 33.6 11.8 18.0 13.6 -- -- -- 11.4 --

B-26 V-1 2-2.5 Fill SM 0.0 36.1 14.5 22.5 12.8 -- -- -- 8.6 --

B-26 S-2 9-9.7 Sand and Gravel  SM 1.8 37.3 13.3 22.2 12.6 -- -- -- 7.9 --

B-27 S-1 0.5-2 Sand and Gravel  SM 0.0 24.8 13.5 25.3 21.1 -- -- -- 6.5 --

B-28 S-4 9-9.8 Sand and Gravel  SP-SM 21.8 18.9 13.3 23.2 11.7 -- -- -- 7.2 --

Construction Package 3

Massachusetts Water Resources Authority

Rehabilitation of Weston Aqueduct Supply Main 3

Weston, Waltham, Belmont, Arlington, Somerville, and Medford, Massachusetts

Table 2-1

Summary of Geotechnical Laboratory Test Results

Exploration 

Number

Sample 

Number

Sample 

Depth (ft)
Stratum

USCS 

Classification
1

Organic 

Content 

(%) 
(5)LL (%) PL (%) PI (%)

Moisture 

Content 

(%) 
(4)

Grain Size Analysis 
2

Gravel (%) Sand (%) Fines (%)

Atterberg Limits
3

9.0

20.4

8.9
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Coarse Fine Coarse Medium Fine Silt Clay

Massachusetts Water Resources Authority

Rehabilitation of Weston Aqueduct Supply Main 3

Weston, Waltham, Belmont, Arlington, Somerville, and Medford, Massachusetts

Table 2-1

Summary of Geotechnical Laboratory Test Results

Exploration 

Number

Sample 

Number

Sample 

Depth (ft)
Stratum

USCS 

Classification
1

Organic 

Content 

(%) 
(5)LL (%) PL (%) PI (%)

Moisture 

Content 

(%) 
(4)

Grain Size Analysis 
2

Gravel (%) Sand (%) Fines (%)

Atterberg Limits
3

B-29 S-5 8-10 Sand and Gravel  GW-GM 22.1 29.4 12.7 18.7 9.1 -- -- -- 10.8 --

B-30 V-2 5-5.5 Sand and Gravel  ML 0.0 6.3 4.5 15.4 19.0 45.1 9.7 20 17 3 20.2 --

B-31 V-1 2-2.5 Sand and Gravel  SM 18.1 1.2 3.2 19.0 15.0 -- -- -- 20.3 --

B-31 S-3 14-14.7 Sand and Gravel  ML 0.0 6.2 4.1 14.7 24.9 32.5 17.6 -- -- -- 11.0 --

B-32 S-2 8-10 Sand and Gravel  SW-SM 13.8 28.5 14.9 22.8 10.8 -- -- -- 9.0 --

B-33 S-2 2-4 Sand and Gravel  GP-GM 9.5 41.1 10.6 21.0 11.0 -- -- -- 5.6 --

B-34 V-1 2-2.5 Sand and Gravel  SM 12.2 21.3 9.0 19.1 14.5 -- -- -- 13.1 --

B-35 S-2 2-3.5 Sand and Gravel  SP-SM 18.7 27.5 13.8 21.9 11.3 -- -- -- 6.3 --

B-36 S-3 4-6 Sand SP  0.0 3.5 13.5 55.5 26.0 -- -- -- 4.5 --

B-37 V-1 2-2.5 Sand SP 3.2 7.5 3.2 52.2 32.0 -- -- -- 5.1 --

B-38 V-1 3-3.5 Sand SP 5.3 4.9 4.8 51.3 31.7 -- -- -- 6.3 --

B-38 S-3 14-16 Sandy Silt ML 0.0 0.0 0.0 0.3 2.6 87.1 10.0 NV NP NP 28.6 --

B-39 S-5 8-10 Sand SW-SM 0.0 10.5 8.5 53.6 18.8 -- -- -- 6.4 --

B-40 S-6 14-16 Sandy Silt ML 0.0 0.0 0.0 0.6 1.6 80.7 17.1 -- -- -- 27.4 --

B-41 V-2 5.5-6 Sand and Gravel  SP-SM 0.0 4.0 3.9 52.0 29.0 -- -- -- 28.8 --

B-41 S-2 8-10 Silty Sand  SM 0.0 0.0 0.0 0.6 79.9 -- -- -- 28.5 --

B-42 S-2 8-10 Silty Sand SM 0.0 12.4 4.2 7.8 37.7 25.3 12.6 -- -- -- 80.6 9.4

B-42 S-3 14-16 Silty Sand ML 0.0 0.0 0.1 0.6 7.2 -- -- -- 25.1 --

B-43 S-5 8-10 Clay CL 0.0 0.0 0.1 0.6 2.1 44.8 52.4 42 21 21 25.7 --

B-44 S-1 6-8 Sand and Gravel  SM 5.6 29.2 12.0 18.4 22.0 -- -- -- 14.4 --

B-45 S-3 10-12 Sandy Silt ML 0.0 0.7 0.3 1.1 3.6 87.9 6.4 -- -- -- 24.1 --

B-45 S-4 14-16 Clay CL 0.0 0.0 0.0 0.1 0.4 59.3 40.2 30 18 12 24.8 --

B-46 S-2 8-10 Sandy Silt ML 0.0 0.0 0.0 0.1 29.3 66.7 3.9 -- -- -- 26.0 --

B-47 V-1 2-2.5 Sand and Gravel  GP-GM 13.8 32.9 12.4 21.0 12.1 -- -- -- 5.4 --

B-48 S-4 6-8 Silty Sand SM 0.0 0.0 0.1 1.7 76.8 -- -- -- 9.2 --

B-50 S-2 2-4 Sand and Gravel  SM 20.4 17.5 11.0 14.1 14.0 -- -- -- 11.7 --

B-51 S-4 6-8 Sand and Gravel  GW-GM 21.5 33.5 11.1 15.2 10.5 -- -- -- 6.3 --

B-52 S-3 4-5 Sand and Gravel  SM 0.0 17.0 14.3 26.5 28.6 -- -- -- 13.4 --

B-53 (MW) S-2 2-3.3 Sand and Gravel  SM 9.6 24.7 10.8 13.5 14.5 -- -- -- 10.3 --

B-54 S-3 4-6 Sand and Gravel  GM 10.6 33.2 12.5 15.7 10.9 -- -- -- 10.3 --

B-55 S-1 2-3.8 Sand and Gravel  GW-GM 18.6 30.5 14.4 19.0 10.7 -- -- -- 9.4 --

B-56 S-2 2-3.3 Sand and Gravel  SM 0.0 31.4 15.2 21.7 18.0 -- -- -- 9.6 2.6

8.0

43.5

9.2

2.0

8.6

11.1

19.5

92.1

6.8

23.9

6.8

1.5

1.9

13.6

26.9

17.1

6.8

13.7

12.8

7.8

21.4

23.0

8.2
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Coarse Fine Coarse Medium Fine Silt Clay

Massachusetts Water Resources Authority

Rehabilitation of Weston Aqueduct Supply Main 3

Weston, Waltham, Belmont, Arlington, Somerville, and Medford, Massachusetts

Table 2-1

Summary of Geotechnical Laboratory Test Results

Exploration 

Number

Sample 

Number

Sample 

Depth (ft)
Stratum

USCS 

Classification
1

Organic 

Content 

(%) 
(5)LL (%) PL (%) PI (%)

Moisture 

Content 

(%) 
(4)

Grain Size Analysis 
2

Gravel (%) Sand (%) Fines (%)

Atterberg Limits
3

B-56 S-3 11-13 Sand and Gravel  SM 11.5 24.2 12.1 22.6 16.8 -- -- -- 10.1 --

B-57 S-3 4-5.5 Sand and Gravel  GM 0.0 47.0 16.8 10.8 8.7 -- -- -- 10.9 --

B-58 V-1 2-3 Sand and Gravel  GW-GM 5.1 41.3 15.3 19.5 10.6 -- -- -- 5.1 --

B-59 V-2 5-6 Fill GP-GM 6.6 44.3 11.4 15.8 13.5 -- -- -- 6.1 --

B-59 S-3 14-16 Sand and Gravel  GW-GM 16.6 33.2 15.2 14.7 13.0 -- -- -- 7.8 --

B-60 S-2 2-3.3 Sand and Gravel  GW-GM 17.5 39.5 12.1 15.9 9.6 -- -- -- 6.8 --

B-61 S-3 4-6 Sand and Gravel  GW 9.0 40.9 19.2 19.5 8.0 -- -- -- 12.4 --

B-63 S-3 4-6 Sand and Gravel  SM 14.3 23.2 10.5 19.1 13.0 -- -- -- 18.4 --

B-64 S-1 6-8 Sand and Gravel  SM 13.6 11.0 8.0 15.1 18.1 -- -- -- 10.7 --

B-65 S-3 4-6 Sand and Gravel  ML 0.0 4.8 3.0 8.2 16.5 59.4 8.1 -- -- -- 19.9 --

B-65 S-5 8-8.5 Sand and Gravel  SM 11.1 20.4 10.1 16.1 19.7 -- -- -- 9.7 --

B-66 S-1 6-8 Sandy Silt ML 0.0 5.9 4.0 12.5 21.1 -- -- -- 48.2 6.8

B-67 S-1 6-7.1 Silty Sand  SM 0.0 28.1 8.5 12.3 15.4 -- -- -- 34.0 5.9

B-68 S-2 8-10 Silty Sand ML 0.0 7.0 6.3 9.5 17.4 50.5 9.3 -- -- -- 13.2 --

B-69 S-3 4-6 Silty Sand SM 0.0 12.2 11.8 21.2 27.1 -- -- -- 11.5 --

B-70 S-2 2-4 Sand and Gravel  SM 4.7 30.5 13.2 19.7 14.8 -- -- -- 8.0 --

B-70 S-4 6-8 Sand and Gravel  SM 0.0 32.3 13.4 19.6 19.3 -- -- -- 8.8 --

B-71 V-1 2-3 Sand and Gravel  SP-SM 15.5 25.8 11.6 19.7 16.1 -- -- -- 6.8 --

B-71 S-4 14-15.5 Sand and Gravel  SM 0.0 22.9 21.7 24.4 14.7 -- -- -- 15.4 --

B-72 S-2 2-4 Sand and Gravel  ML 0.0 16.9 8.2 11.0 13.2 40.0 10.7 -- -- -- 23.9 --

B-73 S-2 2-4 Sand and Gravel  SM 0.0 16.3 14.6 23.3 26.7 -- -- -- 6.2 --

B-74 S-1 0.5-1.7 Sand and Gravel  SM 0.0 33.1 14.6 20.7 14.6 -- -- -- 9.5 --

B-74 S-5 8-9.3 Sand and Gravel  SW 8.6 37.9 20.7 20.5 7.8 -- -- -- 8.3 --

B-75A S-1 6-8 Sand and Gravel  GM 14.4 40.6 10.9 10.8 8.5 -- -- -- 14.0 --

B-76 S-2 2-4 Clay CL 0.0 0.0 0.8 6.3 16.3 44.3 32.3 -- -- -- 20.4 --

B-77 S-2 2-4 Sandy Silt ML 0.0 12.6 5.4 14.0 14.1 44.3 9.6 -- -- -- 40.9 --

B-78 S-2 2-4 Sand and Gravel  SW-SM 6.0 21.2 19.6 28.1 15.8 -- -- -- 13.5 --

B-78 S-5 8-10 Sandy Silt ML 0.0 0.0 0.0 0.0 12.3 70.1 17.6 -- -- -- 21.8 --

B-79 S-6 14-16 Clay  CL 0.0 0.0 0.2 3.7 24.6 32 20 12 28.8 --

B-80 S-2 6-8 Sand and Gravel  SP-SM 11.0 25.8 11.6 23.5 19.9 -- -- -- 8.2 --

8.4

7.3

19.9

56.5

12.8

8.2

17.0

22.6

16.7

27.7

3.4

34.2

35.7

5.4
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Coarse Fine Coarse Medium Fine Silt Clay

Massachusetts Water Resources Authority

Rehabilitation of Weston Aqueduct Supply Main 3

Weston, Waltham, Belmont, Arlington, Somerville, and Medford, Massachusetts

Table 2-1

Summary of Geotechnical Laboratory Test Results

Exploration 

Number

Sample 

Number

Sample 

Depth (ft)
Stratum

USCS 

Classification
1

Organic 

Content 

(%) 
(5)LL (%) PL (%) PI (%)

Moisture 

Content 

(%) 
(4)

Grain Size Analysis 
2

Gravel (%) Sand (%) Fines (%)

Atterberg Limits
3

B-81 S-4B 9.5-10 Sand and Gravel  ML 0.0 1.3 3.1 6.6 25.9 34.3 28.8 -- -- -- 18.0 --

B-82A S-1 0.5-2 Fill ML 0.0 7.9 4.6 11.2 18.9 -- -- -- 32.5 5.0

B-82A S-5A 8-8.5 Sandy Silt ML 0.0 5.6 2.0 7.4 13.4 44.2 27.4 -- -- -- 21.3 --

B-84 S-5 9-11 Clay CL 0.0 0.0 0.0 0.7 9.0 52.8 37.5 28 16 12 21.0 --

B-85 S-6 14-16 Clay CL 0.0 0.0 0.0 0.2 1.3 47.1 51.4 39 25 14 31.0 --

B-86 S-3 4-6 Sand and Gravel  SM 4.8 13.0 7.8 16.6 29.9 -- -- -- 30.8 --

B-87 S-2 2-4 Sand and Gravel  SP-SM 8.8 27.9 9.7 24.0 19.9 -- -- -- 2.4 --

B-88 S-1 0-2 Organic Soils Additional Laboratory Testing Assigned and Pending Completion 21.6 4.3

B-88 S-6B 14.2-15.1 Clay ML 0.0 1.6 1.8 6.7 20.0 -- -- -- 29.0 --

B-89 S-3 9-10.5 Sand and Gravel  GM 30.7 13.6 7.4 13.3 14.3 -- -- -- 8.9 --

B-90 S-1 0-2 Silty Sand Additional Laboratory Testing Assigned and Pending Completion 10.1 4.4

B-90 S-3 4-4.8 Sand and Gravel  SP-SM 4.3 33.6 14.5 24.7 14.6 -- -- -- 7.5 --

B-91 S-1 5-7 Sand and Gravel  SW-SM 12.0 31.9 11.8 24.2 11.8 -- -- -- 8.6 --

B-92 S-1 5-7 Sand and Gravel  SW 0.0 40.9 19.4 25.3 9.9 -- -- -- 8.2 --

B-93 (MW) S-2 2-4 Sand and Gravel  SP 11.9 21.1 13.5 33.8 16.3 -- -- -- 3.9 --

B-94 S-3 4-5.3 Fill SP-SM 2.5 27.4 18.4 29.1 17.0 -- -- -- 12.6 --

B-95 S-2 2-4 Fill SP-SM 0.0 27.0 10.3 29.5 24.6 -- -- -- 4.8 --

B-96 S-3 4-6 Sand and Gravel  SP-SM 0.0 17.7 12.1 28.3 35.0 -- -- -- 4.2 --

B-97 S-1B 0.9-2 Sand and Gravel  SM 0.0 0.0 0.8 13.5 36.8 47.3 1.6 -- -- -- 25.9 --

B-97 S-5 8-10 Sand and Gravel  SP 0.0 24.3 10.4 37.6 24.0 -- -- -- 3.8 --

B-98 S-1 5-7 Sand and Gravel  SP-SM 3.2 12.0 7.9 48.8 22.3 -- -- -- 13.1 --

B-99 S-2 7-9 Sand and Gravel  SW 0.0 18.1 22.0 41.9 13.4 -- -- -- 9.1 --

B-100 (MW) S-1 0.5-2 Sand Additional Laboratory Testing Assigned and Pending Completion 19.2 2.9

B-100 (MW) S-3 4-6 Sand SP 0.0 7.0 10.0 54.3 24.9 -- -- -- 4.2 --

B-101 S-4 4-6 Sand and Gravel  SP-SM 13.4 30.0 13.9 21.9 10.2 -- -- -- 7.2 --

B-102 S-4 6-8 Sand and Gravel  GP-GM 22.3 25.3 12.3 20.2 12.3 -- -- -- 25.5 7.8

B-103 S-4 6-8 Organic Soils ML 0.0 0.1 4.2 10.1 19.9 -- -- -- 80.2 9.4

B-104 (MW) S-2 8-10 Sand and Gravel  SM 0.0 27.2 15.8 24.9 17.5 -- -- -- 28.4 4.2

69.9

20.7

8.3

3.8

10.6

14.6

5.8

7.6

4.6

65.7

8.3

5.6

57.4
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Coarse Fine Coarse Medium Fine Silt Clay

Massachusetts Water Resources Authority

Rehabilitation of Weston Aqueduct Supply Main 3

Weston, Waltham, Belmont, Arlington, Somerville, and Medford, Massachusetts

Table 2-1

Summary of Geotechnical Laboratory Test Results

Exploration 

Number

Sample 

Number

Sample 

Depth (ft)
Stratum

USCS 

Classification
1

Organic 

Content 

(%) 
(5)LL (%) PL (%) PI (%)

Moisture 

Content 

(%) 
(4)

Grain Size Analysis 
2

Gravel (%) Sand (%) Fines (%)

Atterberg Limits
3

B-105 S-4 6-8 Silty Sand SM 0.0 13.8 8.0 20.7 25.6 -- -- -- 11.4 --

B-107 (MW) S-1 0.5-2 Sand and Gravel  SM 0.0 11.7 12.6 34.2 29.3 -- -- -- 14.6 --

B-107 (MW) S-4 6-8 Sand and Gravel  SM 0.0 13.2 11.8 18.7 24.3 -- -- -- 9.6 --

B-108 S-2 8-10 Silty Sand SM 0.0 22.8 11.4 21.1 26.3 -- -- -- 16.2 --

B-110 (MW) S-3 4-6 Organic Soil OH Additional Laboratory Testing Assigned and Pending Completion 62.9 7.8

B-110 (MW) S-5 8-10 Organic Soil OH 0.0 0.0 0.6 3.0 11.1 46.5 38.8 98 41 57 80.0 --

B-110 (MW) S-7 19-21 Clay CL 0.0 0.0 0.0 0.5 3.3 47.9 48.3 33 17 16 31.8 --

B-111 S-3B 4.5-6 Silty Sand SM 0.0 0.7 2.2 17.1 46.5 -- -- -- 26.2 --

B-112 S-2 2-4 Organic Soils CL 0.0 0.0 0.0 4.3 5.4 31.0 59.3 -- -- -- 55.7 5.9

B-112 S-6 14-16 Clay CL 0.0 0.0 0.0 0.2 1.6 33.2 65.0 46 21 25 38.7 --

B-113 (MW) S-3A 4-5 Organic Soils Additional Laboratory Testing Assigned and Pending Completion 185.9 21.1

B-113 (MW) S-5 9-11 Clay CH/OH 0.0 0.0 0.0 1.1 1.9 49.6 47.4 96 36 60 85.5 --

B-113 (MW) S-6B 14.5-16 Clay CL 0.0 0.0 0.0 0.8 10.1 33.6 55.5 37 18 19 35.3 --

B-114 S-1 6-8 Sand SP-SM 7.3 9.2 6.3 15.7 54.9 -- -- -- 14.6 --

B-115 S-2 8-10 Silty Sand SM 0.0 12.5 7.2 21.2 15.4 -- -- -- 63.4 5.4

B-115 S-4 19-21 Clay CL 0.0 0.0 0.0 0.3 11.5 44.1 44.1 38 18 20 32.5 --

B-116 S-2 8-10 Silty Sand SP-SM 0.0 28.5 11.5 31.9 22.4 -- -- -- 11.0 --

B-116 S-3 14-16 Clay CL 0.0 0.0 0.7 0.3 5.4 41.4 52.2 30 16 14 29.9 --

Notes:

1. USCS classifications were performed in accordance with ASTM D2487. SP-SM: Poorly Graded Sand and Silty Sand ML: Silt

2. Grain size analysis tests performed in accordance with ASTM D7928 & D6913 and ASTM D1140. GP-GM: Poorly Graded Gravel and Silty Gravel GM: Silty Gravel

3. Atterberg limit tests performed in accordance with ASTM D4318. SW-SM: Well Graded Sand and Silty Sand CL: Lean Clay

4. Moisture content analysis performed in accordance with ASTM D2216. SM: CH: Fat Clay

5. Organic content analysis performed in accordance with ASTM D2974. SP: OH: Organic Silt

GW-GM: Well Graded Gravel

-- Not conducted

Silty Sand

Poorly Graded Sand

12.2

31.9

Abbreviations:

32.0

18.4

6.6

43.7

5.7

33.5
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Pavement 

or Topsoil
Fill

Sand and 

Gravel
Silty Sand Sand

Organic 

Soils
Sandy Silt Silty Clay

Weathered 

Rock
Bedrock

Construction Package 1

B-84 Survey Pending 15.0 0.6 NE 6.9/>2.0 NE NE NE NE 5.5 NE NE NE NE

B-85 Survey Pending 16.0 0.4 NE NE 8.6 NE NE NE >7.0 NE NE NE 6.5

B-86 Survey Pending 15.0 0.3 NE 7.7 NE NE NE NE NE 2.0 >5.0 10.0 3.0

B-87 Survey Pending 14.0 0.3 NE 11.1 NE NE NE NE NE >2.6 NE NE 11.5

B-88 Survey Pending 16.0 0.5 NE 11.2 NE NE 2.5 NE >1.8 NE NE NE NE

B-89 Survey Pending 15.3 0.5 NE >14.8 NE NE NE NE NE NE NE NE 2.0

B-90 Survey Pending 16.0 NE NE >14.0 2.0 NE NE NE NE NE NE NE NE

B-91 Survey Pending 16.0 0.9 3.1 >12.0 NE NE NE NE NE NE NE NE NE

B-92 Survey Pending 16.0 0.7 4.3 >11.0 NE NE NE NE NE NE NE NE NE

B-93 (MW) Survey Pending 16.0 1.0 NE >15.0 NE NE NE NE NE NE NE NE 3.0

B-94 Survey Pending 16.0 0.3 4.9 >10.8 NE NE NE NE NE NE NE NE 10.0

B-95 Survey Pending 16.0 1.3 3.5 >8.0 NE 3.2 NE NE NE NE NE NE NE

B-96 Survey Pending 16.0 0.3 NE >15.7 NE NE NE NE NE NE NE NE 14.5

B-97 Survey Pending 16.0 0.6 NE >15.4 NE NE NE NE NE NE NE NE 10.0

B-98 Survey Pending 21.0 1.0 NE 11.5 NE >8.5 NE NE NE NE NE NE 8.0

B-99 Survey Pending 16.0 0.9 NE >15.1 NE NE NE NE NE NE NE NE 13.2

B-100 (MW) Survey Pending 16.0 0.3 NE NE NE >15.7 NE NE NE NE NE NE 8.0

B-101 Survey Pending 16.0 0.7 3.3 >12.0 NE NE NE NE NE NE NE NE NE

B-102 Survey Pending 23.0 0.3 4.0 7.7 NE NE NE NE >11.0 NE NE NE 7.5

B-103 Survey Pending 26.0 0.5 5.5 4.0/>8.5 NE NE 2.0 NE 5.5 NE NE NE 7.2

B-104 (MW) Survey Pending 24.7 0.3 5.2 >12.7 6.0 NE NE NE NE NE NE NE 5.3

B-105 Survey Pending 14.8 0.3 3.7 NE >10.8 NE NE NE NE NE NE NE 4.0

B-107 (MW) Survey Pending 18.5 0.3 NE 9.7 NE NE NE NE NE 4.5 >4.0 14.5 5.0

B-108 Survey Pending 16.0 1.2 6.8 NE >8.0 NE NE NE NE NE NE NE 7.4

B-109 Survey Pending 21.0 1.0 8.5 5.5 2.5 NE NE NE 3.5 NE NE NE 6.5

B-110 (MW) Survey Pending 21.0 NE 2.0 5.5 NE NE NE NE
10.0/ 

>3.5
NE NE

NE 5.8

B-111 Survey Pending 16.0 0.5 1.7 4.0 4.3 NE 2.0 NE >3.5 NE NE NE 5.5

B-112 Survey Pending 26.0 0.7 1.3 NE 5.5 NE 2.0 NE >16.5 NE NE NE 5.1

B-113 (MW) Survey Pending 26.0 0.3 1.7 NE
7.5/2.0/ 

5.0
NE 1.0 NE

2.0/7.5/ 

3.0/>3.5
NE NE NE 5.5

Approximate 

Depth to 

Groundwater 

(ft)
(2)

Exploration 

Number

Approximate 

Ground Surface 

Elevation (ft)
(1)

Approximate 

Exploration 

Depth (ft)

Stratum Thickness (ft) Approximate 

Depth to Top 

of Bedrock 

(ft)

Massachusetts Water Resources Authority
Rehabilitation of Weston Aqueduct Supply Main 3

Weston, Waltham, Belmont, Arlington, Somerville, and Medford, Massachusetts

Table 2-2

Summary of Subsurface Conditions
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Pavement 

or Topsoil
Fill

Sand and 

Gravel
Silty Sand Sand

Organic 

Soils
Sandy Silt Silty Clay

Weathered 

Rock
Bedrock

Approximate 

Depth to 

Groundwater 

(ft)
(2)

Exploration 

Number

Approximate 

Ground Surface 

Elevation (ft)
(1)

Approximate 

Exploration 

Depth (ft)

Stratum Thickness (ft) Approximate 

Depth to Top 

of Bedrock 

(ft)

Massachusetts Water Resources Authority
Rehabilitation of Weston Aqueduct Supply Main 3

Weston, Waltham, Belmont, Arlington, Somerville, and Medford, Massachusetts

Table 2-2

Summary of Subsurface Conditions

B-114 Survey Pending 16.0 0.3 NE NE >4.0 11.7 NE NE NE NE NE NE 4.0

B-115 Survey Pending 21.0 0.2 NE NE 11.8 NE NE NE >9.0 NE NE NE 4.3

B-116 Survey Pending 16.0 0.2 NE NE 9.8 NE NE NE >6.0 NE NE NE 3.7

Notes:

1. Ground surface elevations have not yet been acquired. Survey will be scheduled in the Spring 2018 when conditions are NE - Not Encountered

     favorable for locating the boreholes. NR - Not Recorded

2. Indicated depths are depths below ground surface at the time of drilling. > - Layer not fully penetrated

3. Groundwater levels were measured at the completion of drilling and may not represent static groundwater conditions. / - Layer encountered twice in test boring

Abbreviations:
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Pavement 

or Topsoil
Fill

Sand and 

Gravel
Silty Sand Sand

Organic 

Soils
Sandy Silt Silty Clay

Weathered 

Rock
Bedrock

Construction Package 2

B-60 Survey Pending 8.5 0.5 NE 3.0 NE NE NE NE NE NE >5.0 3.5 NE

B-61 Survey Pending 14.0 1.0 NE 5.0 NE NE NE NE NE 3.0 >5.0 9.0 6.0

B-62 Survey Pending 14.1 0.3 1.7 12.1 NE NE NE NE NE >4.6 NE NE 6.0

B-63 Survey Pending 14.3 NE NE >14.3 NE NE NE NE NE NE NE NE 6.2

B-64 Survey Pending 15.3 NE 6.0 >9.3 NE NE NE NE NE NE NE NE 11.8

B-65 Survey Pending 15.0 0.3 NE >14.7 NE NE NE NE NE NE NE NE 9.0

B-66 Survey Pending 14.2 0.3 NE 4.2/>3.2 NE NE NE 6.5 NE NE NE NE 7.0

B-67 Survey Pending 14.8 0.5 4.5 NE >9.8 NE NE NE NE NE NE NE 2.5

B-68 Survey Pending 15.5 0.3 4.7 NE >10.5 NE NE NE NE NE NE NE 6.1

B-69 Survey Pending 14.8 0.5 3.5 NE >10.8 NE NE NE NE NE NE NE 11.5

B-70 Survey Pending 13.5 0.3 NE >13.2 NE NE NE NE NE NE NE NE 3.2

B-71 Survey Pending 15.5 0.5 NE >15.0 NE NE NE NE NE NE NE NE NE

B-72 Survey Pending 13.5 0.4 NE >13.1 NE NE NE NE NE NE NE NE 3.0

B-73 Survey Pending 14.3 0.5 NE >13.8 NE NE NE NE NE NE NE NE 8.0

B-74 Survey Pending 16.0 0.3 NE >15.7 NE NE NE NE NE NE NE NE 7.0

B-75A (MW) Survey Pending 14.5 0.8 NE 7.7 NE NE NE NE NE NE >6.0 8.5 5.0

B-76 Survey Pending 14.8 0.5 1.5 >10.8 NE NE NE NE 4.0 NE NE NE NE

B-77 Survey Pending 15.0 0.3 NE >10.5 NE NE NE 4.2 NE NE NE NE 8.0

B-78 Survey Pending 14.5 0.3 NE 7.7/>2.5 NE NE NE 4.0 NE NE NE NE 7.5

B-79 Survey Pending 16.0 0.3 NE 8.4 NE NE NE 3.3 >4.0 NE NE NE 9.5

B-80 Survey Pending 16.0 0.5 3.5 >12.0 NE NE NE NE NE NE NE NE 8.5

B-81 Survey Pending 26.0 0.3 4.7 >21.0 NE NE NE NE NE NE NE NE 9.0

B-82A Survey Pending 26.0 0.3 1.7 6.0 >17.5 NE NE 0.5 NE NE NE NE 8.5

Notes:

1. Ground surface elevations have not yet been acquired. Survey will be scheduled in the Spring 2018 when conditions are NE - Not Encountered

     favorable for locating the boreholes. NR - Not Recorded

2. Indicated depths are depths below ground surface at the time of drilling. > - Layer not fully penetrated

3. Groundwater levels were measured at the completion of drilling and may not represent static groundwater conditions. / - Layer encountered twice in test boring

Table 2-2 Continued

Summary of Subsurface Conditions

Massachusetts Water Resources Authority
Rehabilitation of Weston Aqueduct Supply Main 3

Weston, Waltham, Belmont, Arlington, Somerville, and Medford, Massachusetts

Exploration 

Number

Approximate 

Ground Surface 

Elevation (ft)
(1)

Approximate 

Exploration 

Depth (ft)

Stratum Thickness (ft)
Approximate 

Depth to Top 

of Bedrock (ft)

Approximate 

Depth to 

Groundwater 

(ft)
(2)

Abbreviations:
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Pavement 

or Topsoil
Fill

Sand and 

Gravel
Silty Sand Sand

Organic 

Soils
Sandy Silt Silty Clay

Weathered 

Rock
Bedrock

Construction Package 3

B-1 Survey Pending 16.0 0.5 NE >15.5 NE NE NE NE NE NE NE NE NE

B-2 Survey Pending 16.0 3.5 NE >12.5 NE NE NE NE NE NE NE NE 10.9

B-3 Survey Pending 14.0 0.2 NE 11.8 NE NE NE NE NE >2.0 NE NE 5.2

B-4 Survey Pending 16.0 1.0 NE >15.0 NE NE NE NE NE NE NE NE 9.0

B-5 Survey Pending 16.0 0.7 NE >15.3 NE NE NE NE NE NE NE NE NE

B-6 Survey Pending 16.0 1.5 NE 10.5 >4.0 NE NE NE NE NE NE NE NE

B-7 Survey Pending 24.7 3.0 NE 14.0 >7.7 NE NE NE NE NE NE NE 11.1

B-8A Survey Pending 16.0 0.8 NE >15.2 NE NE NE NE NE NE NE NE 14.0

B-9 (MW) Survey Pending 21.0 1.0 NE >20.0 NE NE NE NE NE NE NE NE 9.0

B-10 Survey Pending 16.0 0.7 3.3 >12.0 NE NE NE NE NE NE NE NE NE

B-11 Survey Pending 16.0 0.5 NE 7.5/>4.0 4.0 NE NE NE NE NE NE NE NE

B-12 Survey Pending 16.0 0.2 NE >15.8 NE NE NE NE NE NE NE NE NE

B-13 Survey Pending 16.0 1.0 1.0 >4.0 10.0 NE NE NE NE NE NE NE NE

B-14 Survey Pending 16.0 0.7 NE >15.3 NE NE NE NE NE NE NE NE 12.0

B-16 Survey Pending 16.0 0.5 1.5 >14.0 NE NE NE NE NE NE NE NE NE

B-17 (MW) Survey Pending 21.0 0.5 NE >20.5 NE NE NE NE NE NE NE NE 8.4

B-18 Survey Pending 14.0 0.3 1.7 5.5 4.5 NE NE NE NE >2.0 NE NE 1.5

B-19 Survey Pending 14.0 0.3 6.2 NE NE NE NE NE NE 2.5 >5.0 9.0 9.3

B-20 (MW) Survey Pending 14.0 0.5 NE 6.0 5.5 NE NE NE NE >2.0 NE NE 4.1

B-21 Survey Pending 15.0 4.0 7.5 >3.5 NE NE NE NE NE NE NE NE 12.0

B-22 Survey Pending 16.5 0.3 2.7 6.2 NE NE NE NE NE 2.3 >5.0 11.5 7.8

B-23 To Be Conducted In the Spring of 2018

B-24 Survey Pending 21.0 1.0 3.8 >16.2 NE NE NE NE NE NE NE NE 14.5

B-25 (MW) Survey Pending 15.0 0.3 3.2 >11.5 NE NE NE NE NE NE NE NE 8.5

B-26 Survey Pending 15.0 0.3 5.2 >9.5 NE NE NE NE NE NE NE NE 8.0

Massachusetts Water Resources Authority
Rehabilitation of Weston Aqueduct Supply Main 3

Weston, Waltham, Belmont, Arlington, Somerville, and Medford, Massachusetts

Table 2-2 Continued

Summary of Subsurface Conditions

Exploration 

Number

Approximate 

Ground Surface 

Elevation (ft)
(1)

Approximate 

Exploration 

Depth (ft)

Stratum Thickness (ft)
Approximate 

Depth to Top 

of Bedrock (ft)

Approximate 

Depth to 

Groundwater 

(ft)
(2)
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Pavement 

or Topsoil
Fill

Sand and 

Gravel
Silty Sand Sand

Organic 

Soils
Sandy Silt Silty Clay

Weathered 

Rock
Bedrock

Massachusetts Water Resources Authority
Rehabilitation of Weston Aqueduct Supply Main 3

Weston, Waltham, Belmont, Arlington, Somerville, and Medford, Massachusetts

Table 2-2 Continued

Summary of Subsurface Conditions

Exploration 

Number

Approximate 

Ground Surface 

Elevation (ft)
(1)

Approximate 

Exploration 

Depth (ft)

Stratum Thickness (ft)
Approximate 

Depth to Top 

of Bedrock (ft)

Approximate 

Depth to 

Groundwater 

(ft)
(2)

B-27 Survey Pending 16.0 0.3 NE >15.7 NE NE NE NE NE NE NE NE 6.5

B-28 Survey Pending 16.0 0.3 NE >15.7 NE NE NE NE NE NE NE NE 14.5

B-29 Survey Pending 16.0 0.3 1.7 >14.0 NE NE NE NE NE NE NE NE 6.6

B-30 Survey Pending 16.0 0.4 4.1 >11.5 NE NE NE NE NE NE NE NE 5.2

B-31 Survey Pending 19.8 1.2 NE >18.6 NE NE NE NE NE NE NE NE 6.0

B-32 Survey Pending 16.0 3.0 3.0 >10.0 NE NE NE NE NE NE NE NE NE

B-33 Survey Pending 16.0 0.3 1.7 >14.0 NE NE NE NE NE NE NE NE NE

B-34 Survey Pending 16.0 0.7 NE >15.3 NE NE NE NE NE NE NE NE NE

B-35 Survey Pending 16.0 0.5 NE >15.5 NE NE NE NE NE NE NE NE NE

B-36 Survey Pending 15.3 0.3 1.7 >6.8 NE 6.5 NE NE NE NE NE NE NE

B-37 Survey Pending 16.0 0.3 0.7 >4.0 NE 11.0 NE NE NE NE NE NE NE

B-38 Survey Pending 16.0 0.7 2.3 4.0 NE 5.0 NE >4.0 NE NE NE NE 8.5

B-39 Survey Pending 17.0 0.4 NE 3.6 NE 11.1 NE >1.9 NE NE NE NE 11.8

B-40 Survey Pending 21.0 0.2 3.8 4.0 NE NE NE >13.0 NE NE NE NE 5.2

B-41 Survey Pending 16.0 0.2 3.3 4.5 >8.0 NE NE NE NE NE NE NE 4.1

B-42 Survey Pending 21.0 0.2 NE 5.8 >15.0 NE NE NE NE NE NE NE 3.2

B-43 Survey Pending 16.0 0.5 1.5 NE 6.0/>4.0 NE NE NE 4.0 NE NE NE 5.3

B-44 Survey Pending 16.0 1.0 NE 6.5 NE >4.0 NE 4.5 >4.0 NE NE NE 7.0

B-45 Survey Pending 16.0 0.3 NE NE NE NE NE 12.7 >3.0 NE NE NE 5.4

B-46 Survey Pending 16.0 1.0 NE 7.0 NE NE NE 4.0 >4.0 NE NE NE 6.4

B-47 Survey Pending 16.0 1.0 NE >15.0 NE NE NE NE NE NE NE NE 12.8

B-48 Survey Pending 16.0 0.5 NE 5.5 >10.0 NE NE NE NE NE NE NE 11.3

B-49 Survey Pending 16.0 0.8 5.2 >10.0 NE NE NE NE NE NE NE NE 7.2

B-50 Survey Pending 15.0 1.0 NE >14.0 NE NE NE NE NE NE NE NE NE

B-51 Survey Pending 14.4 0.3 NE >14.1 NE NE NE NE NE NE NE NE 7.7

B-52 Survey Pending 14.5 0.3 NE 8.7 NE NE NE NE NE >5.5 NE NE 5.2

B-53 (MW) Survey Pending 11.0 0.3 NE 2.6 NE NE NE NE NE 3.1 >5.0 6.0 6.0

B-54 Survey Pending 14.1 0.4 1.6 11.0 NE NE NE NE NE >1.1 NE NE 11.0

B-55 Survey Pending 13.0 1.5 NE 6.5 NE NE NE NE NE >5.0 NE NE 5.8

B-56 Survey Pending 15.0 0.5 NE >14.5 NE NE NE NE NE NE NE NE 7.2

B-57 Survey Pending 14.0 0.5 NE 5.5 NE NE NE NE NE 3.0 >5.0 9.0 5.8

B-58 Survey Pending 10.0 0.4 NE >9.6 NE NE NE NE NE NE NE NE NE
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Pavement 

or Topsoil
Fill

Sand and 

Gravel
Silty Sand Sand

Organic 

Soils
Sandy Silt Silty Clay

Weathered 

Rock
Bedrock

Massachusetts Water Resources Authority
Rehabilitation of Weston Aqueduct Supply Main 3

Weston, Waltham, Belmont, Arlington, Somerville, and Medford, Massachusetts

Table 2-2 Continued

Summary of Subsurface Conditions

Exploration 

Number

Approximate 

Ground Surface 

Elevation (ft)
(1)

Approximate 

Exploration 

Depth (ft)

Stratum Thickness (ft)
Approximate 

Depth to Top 

of Bedrock (ft)

Approximate 

Depth to 

Groundwater 

(ft)
(2)

B-59 Survey Pending 16.0 0.8 5.2 >10.0 NE NE NE NE NE NE NE NE NE

Notes:

1. Ground surface elevations have not yet been acquired. Survey will be scheduled in the Spring 2018 when conditions are NE - Not Encountered

     favorable for locating the boreholes. NR - Not Recorded

2. Indicated depths are depths below ground surface at the time of drilling. > - Layer not fully penetrated

3. Groundwater levels were measured at the completion of drilling and may not represent static groundwater conditions. / - Layer encountered twice in test boring

Abbreviations:
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2/27/2018

B-9 (MW) Survey Pending 8.32

B-17 (MW) Survey Pending NE

B-20 (MW) Survey Pending 3.40

B-25 (MW) Survey Pending 8.12

B-53 (MW) Survey Pending 6.90

B-75A (MW) Survey Pending 5.70

B-93 (MW) Survey Pending NE

B-100 (MW) Survey Pending 13.77

B-104 (MW) Survey Pending 8.15

B-107 (MW) Survey Pending 7.08

B-110 (MW) Survey Pending 6.55

B-113 (MW) Survey Pending 2.50

Notes:

1.

2. Indicated depths are depths below ground surface as measured on the date

identified.

Abbreviations:

ft  - feet

NE  - Not Encountered

Rehabilitation of Weston Aqueduct Supply Main 3

Ground surface elevations have not yet been acquired. Survey will be scheduled in the 

Spring 2018 when conditions are favorable for locating the boreholes.

Massachusetts Water Resources Authority

Weston, Waltham, Belmont, Arlington, Somerville, and Medford, MA

Monitoring Well 

Number

Ground Surface 

Elevation 
(1)

Depth to 

Groundwater (ft)
(2)

Table 2-3

Summary of Groundwater Monitoring Well Readings
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NOTES:

1.  REFER TO FIGURE 2-2 FOR NOTES AND ADDITIONAL LEGEND.
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Appendix A 

Existing Test Boring Logs 

 

  



 

 

CDM Smith 2011 Test Boring 

Arlington, MA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





MassDOT 1966 Project 

Arlington, MA 

 

  





MWRA Proposed Distribution Line from 

Shaft 9 

Medford, MA 

 

  





MassDOT River Street and Harvard 

Avenue Over the Mystic River 1933 Project 

Arlington, MA 

 

  





MassDOT Mystic Valley Parkway Over 

Alewife Brook 2010 Project 

Arlington/Somerville, MA 

 

  











MassDOT Winthrop Street Bridge Over 

Mystic River Project 

Medford, MA 

 

  





 

 

MWRA WASM 3 Contract Drawings 

Medford, MA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 











Capone Construction Co. 1987 Project 

Belmont, MA 

 

  





MassDOT Pleasant Street (Route 60) 2004 

Project 

Belmont, MA 

 

  



















MassDOT Route 2 1964 Project 

Arlington/Belmont, MA 

 

  









MassDOT Route 60 at Route 2 1967 

Project 

Belmont, MA 

 

  









MassDOT Route 128 Widening Under River 

Street 1960 Project 

Weston, MA 

 

  







MassDOT Northern Circumgerential 

Highway Over Norumbega Rd. 1950 

Project 

Weston, MA 

 

  







Hager-Richter Geoscience Inc. 1997 

Project 

Weston, MA 

 

  



ZANCHIMJ
Rectangle



ZANCHIMJ
Rectangle



ZANCHIMJ
Rectangle



ZANCHIMJ
Rectangle



MWRA Contract No. 2338 1937 Project 

Waltham, MA 
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MWRA Contract No. 59 1937 Project 

Weston, MA 
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Appendix B 

Boring and Monitoring Well Installation Logs
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24

24
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1

6" Topsoil
Moist, medium dense, brown, fine to medium
SAND, little silt, little fine gravel

Moist, very dense, light brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Moist, dense, light brown, fine to medium
SAND, some fine to coarse gravel, trace silt

Wet, very dense, gray-brown, fine to coarse
SAND, little fine gravel, trace silt

Wet, medium dense, gray-brown, fine to
coarse SAND, little fine gravel, trace silt

Wet, medium dense, gray-brown, fine to
coarse SAND, little fine gravel, trace silt

Test boring B-1 terminated at 16' bgs and
backfilled with soil cuttings.
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 a

n
d
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ra
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l

Analytical sample
(4'-6')

Coarse gravel in
spoon tip.

13
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34
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9
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Boring Number:
B-1

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  85.68

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
NE 11/29/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

09:35

Bore Hole Location:  28 River Rd., Weston, MA

Drilling Date:  Start:  11/29/2017   End:  11/29/2017

Northing:  2950924.3547   Easting:  719979.0651
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RemarksMaterial Description
Elev.
Depth

(ft)

S
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p
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T
yp
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N
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e

Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-1Date:Reviewed by:
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V-1

S-1

S-2

S-3

VE

SS

SS

SS

24

18

24

--

14

12

10

42" Topsoil: Moist, brown, fine to coarse
SAND, some silt, trace fine gravel, trace
organics

Moist, brown, fine to coarse SAND and fine to
coarse GRAVEL, trace to little silt

Moist, very dense, brown, fine to coarse
GRAVEL and fine to coarse SAND, little silt

Top 8": Moist, very dense, brown, fine SAND,
little silt
Bottom 4": Moist, very dense, brown, fine to
coarse SAND, some fine to coarse gravel,
trace silt

Moist, very dense, brown, fine to coarse
SAND, some fine gravel, little silt

Test boring B-2 terminated at 16' bgs and
backfilled with soil cuttings.
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Vacuum excavate
boring from the
ground surface to
6' bgs.

Analytical sample
(2'-2.5')

Corrosion sample
(6'-8')

Rollerbit through
boulder from 9.5
to 11' bgs.
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Boring Number:
B-2

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  80.15

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
10.9 12/11

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

12:40

Bore Hole Location:  44 River Rd., Weston, MA

Drilling Date:  Start:  12/11/2017   End:  12/11/2017

Northing:  2951336.9957   Easting:  720113.614
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RemarksMaterial Description
Elev.
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(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-2Date:Reviewed by:
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V-1

S-1

S-2

S-3

VE

SS

SS

SS

10

24

0

--

5

10

0

2" Topsoil
Moist, brown, SILT, some fine sand

Moist, brown to gray, fine to coarse GRAVEL,
some fine to coarse sand, trace silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt

Test boring B-3 terminated at 14' bgs and
backfilled with soil cuttings.
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W
R

Vacuum excavate
boring from the
ground surface to
6' bgs.

Analytical sample
(2'-2.5')
2 to 4' bgs is
composed of 20%
cobbles.
Rollerbit through
cobbles and
boulders from 4 to
6' bgs.

Rollerbit through
cobbles and
boulders from 6.9
 to 8' bgs.

Rollerbit through
weathered rock or
possible bedrock
from 12 to 14'
bgs.

--

>100

54

>50
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50/0"

100/4"

24
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Boring Number:
B-3

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  81.82

Total Depth (ft.):  14

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
5.2 12/6/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

13:00

Bore Hole Location:  60 River Rd., Weston, MA

Drilling Date:  Start:  12/6/2017   End:  12/6/2017

Northing:  2951934.5782   Easting:  720192.6396
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RemarksMaterial Description
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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S-2

S-3

VE

VE

SS

SS

SS
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--

--

12
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10

12" Topsoil

Moist, brown, fine to medium SAND, some
silt, trace fine gravel

Moist, brown, fine SAND, little fine to coarse
gravel, trace to little silt
Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, trace silt

Moist, dense, light brown, fine SAND, some
silt

Wet, dense, brown, fine to coarse SAND,
trace fine gravel, trace silt

Test boring B-4 terminated at 16' bgs and
backfilled with soil cuttings.
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Vacuum excavate
boring from the
ground surface to
6' bgs.

Analytical sample
(2.5'-3')

Analytical sample
(5'-5.5')

--
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Boring Number:
B-4

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  79.01

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
9.0 12/6/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

10:00

Bore Hole Location:  River Rd./Prescott Ln., Weston, MA

Drilling Date:  Start:  12/6/2017   End:  12/6/2017

Northing:  2952499.7577   Easting:  720002.1819

S
am

p
le

N
u

m
b

er

B
lo

w
s 

p
er

6 
in

ch
es

S
am

p
le

R
ec

o
ve

ry
 (

in
)

G
ra

p
h

ic
 L

o
g

S
tr

at
a

S
am

p
le

L
en

g
th

 (
in

)

RemarksMaterial Description
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-4Date:Reviewed by:
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S-3

VE

VE

SS

SS

SS
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10
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--

--

8

6

5

8" Topsoil

Moist, brown, SILT, some fine sand, trace
coarse gravel

Moist, brown, fine to coarse SAND and fine to
coarse GRAVEL, trace silt

Moist, medium dense, brown, fine SAND,
some silt, trace fine gravel

Moist, very dense, brown, fine to coarse
GRAVEL and fine to coarse SAND, little silt

Moist, very dense, brown, fine to coarse
GRAVEL and fine to coarse SAND, little silt

Test boring B-5 terminated at 16' bgs and
backfilled with soil cuttings.
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Vacuum excavate
boring from the
ground surface to
6' bgs.

Analytical sample
(2'-2.5')

Corrosion sample
(6'-8')

--

--

28

>100
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100/4"

23

16
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Boring Number:
B-5

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  79.23

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
NE 12/4/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

12:30

Bore Hole Location:  85 Sauyer Rd., Weston, MA

Drilling Date:  Start:  12/4/2017   End:  12/4/2017

Northing:  2953296.8164   Easting:  719957.4358
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RemarksMaterial Description
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Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-5Date:Reviewed by:
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S-3

VE

SS

SS

SS

24

24

24

--

12

16

12

18" Topsoil

Moist, brown, fine to coarse SAND, some fine
to coarse gravel, trace silt

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, trace silt

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, trace silt

Moist, medium dense, brown, fine SAND,
some silt

Test boring B-6 terminated at 16' bgs and
backfilled with soil cuttings.
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boring from the
ground surface to
6' bgs.

Analytical sample
(2'-2.5')

--
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Boring Number:
B-6

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  76.21

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
NE 12/1/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

12:40

Bore Hole Location:  139 River Rd., Weston, MA

Drilling Date:  Start:  12/1/2017   End:  12/1/2017

Northing:  2953595.3338   Easting:  719974.3851
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-6Date:Reviewed by:
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S-1

S-2

S-3

S-4

S-5

S-6

S-7

SS

SS

SS

SS

SS

SS

SS
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3
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10

3

3

1

36" Topsoil

Wet, very dense, brown, fine to coarse SAND,
some fine to coarse gravel, some silt

Wet, very dense, brown, fine to coarse SAND,
some fine to coarse gravel, some silt

Wet, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, little silt

Wet, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, little silt

Wet, very dense, brown, fine to medium
SAND, little silt
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Analytical sample
(0'-2')

Rollerbit through
boulder from 3 to
4' bgs.

Corrosion sample
(6'-7.5')

12

>100

>100

>100

--

--

--

2

10

22

14

100/6"

100/3"

100/1"

5

100/4"

33

28

7

100/4"

100

6

Boring Number:
B-7

Sheet 1 of 2

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  60.77

Total Depth (ft.):  24.7

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
11.1 11/28/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

13:20

Bore Hole Location:  Gate House Ln., Weston, MA

Drilling Date:  Start:  11/27/2017   End:  11/28/2017

Northing:  2954140.7322   Easting:  720062.8788
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RemarksMaterial Description
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Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-7Date:Reviewed by:
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S-8SS 8 8 Wet, very dense, brown, fine to medium
SAND, little silt
Test boring B-7 terminated at 24.7' bgs and
backfilled with soil cuttings.

S
ilt

y 
S

an
d

>10026

100/2"

S
am

p
le

N
u

m
b

er

B
lo

w
s 

p
er

6 
in

ch
es

S
am

p
le

R
ec

o
ve

ry
 (

in
)

G
ra

p
h

ic
 L

o
g

S
tr

at
a

S
am

p
le

L
en

g
th

 (
in

)

RemarksMaterial Description
Elev.
Depth

(ft)

S
am

p
le

T
yp

e

N
-V

al
u

e

Boring Number:  B-7

Boring Number:
B-7

Sheet 2 of 2

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

B
L 

 G
IN

T
 L

O
G

S
 M

W
R

A
 W

A
S

M
 3

 2
01

80
22

0.
G

P
J 

- 
3/

8/
2

1

20

25

30

35

40

45

40.8

35.8

30.8

25.8

20.8

15.8



V-1

V-2

VE

VE

--

--

3" Topsoil: Dry, brown, fine to coarse SAND,
some fine gravel, trace silt
Dry, brown, fine to coarse SAND, some fine to
coarse gravel, little silt

Dry, brown, fine to coarse SAND, some fine to
coarse gravel, little silt

Rollerbit refusal at 5.1' bgs. The field crew
determined that the obstruction could be an
unmarked utility and offset to boring location
B-8A.
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n
d

 G
ra

ve
l

Vacuum excavate
test boring from
the ground
surface to 4.2'
bgs.

Analytical sample
(3'-4')

--

--

Boring Number:
B-8

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / D. Jacobs

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  57.99

Total Depth (ft.):  5

Logged By:  D. Abt

Abandonment Method:  Backfilled with soil cuttings
NE NE

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

NE

Bore Hole Location:  800 South St., Waltham, MA

Drilling Date:  Start:  12/27/2017   End:  1/11/2018

Northing:  2954553.6435   Easting:  720278.0534
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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V-1

C-1

S-1

S-2

VE

NX

SS

SS

60

4

24

--

28

3

16

9" Topsoil

Moist, gray, fine to medium SAND, some fine
to coarse gravel, little silt
Moist, brown, fine to coarse GRAVEL, some
fine to coarse sand, trace silt

See core log for description

Wet, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, little silt

Wet, dense, brown, fine SAND, trace silt

Test boring B-8 terminated at 16' bgs and
backfilled with soil cuttings.

T
o

p
so

il
S

an
d

 a
n

d
 G

ra
ve

l
Vacuum excavate
test boring from
the ground
surface to 4.5'
bgs. Cobbles and
boulders visible
throughout
vacuum
excavated hole.
Analytical sample
(2'-4') taken on
12/24/2017.

--

--

>100

40

100/4"

12

15

25
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Boring Number:
B-8A

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / D. Jacobs

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  57.99

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
14 1/29/2018

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

10:25

Bore Hole Location:  800 South St., Waltham, MA

Drilling Date:  Start:  1/24/2018   End:  1/29/2018

Northing:  2954553.6435   Easting:  720278.0534
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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NX 4760 NR

Hard, extremely fractured, slightly weathered, gray to
white, coarse grained, GRAVEL and COBBLES

Continue split spoon sampling at 10' bgs.

C
o

b
b

le
s 

an
d

 B
o

u
ld

er
sNR Core run
consists of
fractured
cobbles and
boulders.C-1 0

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / D. Jacobs

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  57.99

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
14 1/29/2018

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

10:25

Bore Hole Location:  800 South St., Waltham, MA

Drilling Date:  Start:  1/24/2018   End:  1/29/2018

Northing:  2954553.6435   Easting:  720278.0534

Extremely Thin
Very Thin
Thin
Medium
Thick
Very Thick
Extremely Thick

Field Hardness

Bedding (mm)

Extremely Close
Very Close
Close
Mod Close
Wide
Very Wide
Extremely Wide

Continuity (mm) Attitude Angle Aperture (mm)

Weathering

<20
20-60
60-200
200-600
600-2000
2000-6000

>6000

<20
20-60
60-200
200-600
600-2000
2000-6000

>6000

<25
25-100
100-200

>200

Extremely
Moderately
Slightly
Sound

0° - 5°
5° - 35°
35° - 55°
55° - 85°
85° - 90°

Horizontal
Shallow
Moderate
Steep
Vertical

Very Tight
Tight
Partly Open
Open
Mod. Wide
Wide

< 0.1
0.1 - 0.25
0.25 - 0.5
0.5 - 2.5
2.5 - 10

>10

Knife Can't Scratch
Scratches with
Difficulty
Scratches Readily
Grooves with
Difficulty
Grooves Readily
Carves with Knife

Very Hard

Med. Hard

Soft
Very Soft

Hard

Medium

Joint Spacing (mm)

Fresh
Slight

Moderate

Severe

Complete
Residual Soil

No Visible sign of rock material weathering; slight to no discoloration.
Discoloration indicated weathering.  All the rock material may be discoloredand may be weaker externally
than its fresh condition.
Less than half of the rock material is decomposed and/or disintergrated to a soil.  Fresh or discolored rock is
present either as a continuous framework or as corestones.
More than half of the rock material is decomposed and/or disintegrated to a soil.  Fresh or discolored rock is
present either as a continuous framework or as corestone.
All rock material is decomposed and/or disintegrated to soil.  The original mass structure is largely intact.
All rock material is converted to soil.  The mass structure and material fabric are destroyed.  There is a large
change in volume, but the soil has not been significantly transported.

Material Description Remarks
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Boring Number:  B-8ADate:Reviewed by:
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Boring Number:
B-8A

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170
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V-1

V-2

S-1

S-2

S-3

S-4

VE

VE

SS

SS

SS

SS

24

24

24

24

--

--

6

4

10

8

5" Asphalt
Gravel Base: Moist, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt
Moist, dark brown, Organic SILT, trace sand,
trace fine gravel
Moist, brown, fine to coarse SAND, some fine
to coarse gravel, some silt

Wet, medium dense, brown, fine to coarse
SAND, some slightly organic silt, some fine
gravel, trace organic fibers

Wet, medium dense, brown, fine to medium
SAND, some silt, some fine gravel, trace
organic fibers

Wet, dense, brown, fine to coarse SAND and
fine to coarse GRAVEL, trace silt

Wet, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, trace silt

Test boring B-9 (MW) terminated at 21' bgs
and converted into a monitoring well.
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Vacuum excavate
boring from the
ground surface to
6' bgs.

Analytical sample
(2'-2.5')

Corrosion sample
(6'-8')

--

--
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52
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Boring Number:
B-9 (MW)

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  53.56

Total Depth (ft.):  21

Logged By:  A. Smith

Abandonment Method:  Monitoring well installed
9.0 11/30/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

10:00

Bore Hole Location:  South St./Charles River Rd., Waltham, MA

Drilling Date:  Start:  11/30/2017   End:  11/30/2017

Northing:  2954994.4460   Easting:  720460.624
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RemarksMaterial Description
Elev.
Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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S-1

S-2

S-3

S-4

S-5

S-6

SS
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6
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5

8" Topsoil

Bottom 7": Moist, medium dense, brown, fine
to coarse SAND, some fine to coarse gravel,
trace silt
Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, trace silt

Wet, dense, brown-gray, fine to coarse
SAND, some fine gravel, trace silt

Wet, medium dense, brown, fine to medium
SAND, trace silt, trace fine gravel

Wet, dense, brown, fine to coarse SAND and
fine to coarse GRAVEL, little silt

Wet, dense, brown, fine to coarse SAND and
fine to coarse GRAVEL, little silt

Test boring B-10 terminated at 16' bgs and
backfilled with soil cuttings.
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Analytical sample
(4'-6')
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Boring Number:
B-10

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  58.1

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
NE 11/27/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

10:35

Bore Hole Location:  52 Charles River Rd., Waltham, MA

Drilling Date:  Start:  11/27/2017   End:  11/27/2017

Northing:  2955208.8030   Easting:  720983.944
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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3

6" Topsoil
Bottom 6": Moist, medium dense, brown, fine
to coarse SAND, some fine gravel, trace silt

Moist, medium dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Moist, medium dense, brown, fine to coarse
GRAVEL and fine to coarse SAND, trace silt

Moist, medium dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Moist, medium dense, brown, fine to medium
SAND and SILT, trace fine gravel

Wet, dense, gray, fine to coarse SAND, some
fine to coarse gravel, trace silt

Test boring B-11 terminated at 16' bgs and
backfilled with soil cuttings.
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Attempted 3 in
spoon on samples
S-2 and S-3 with
little to no
recovery.

Corrosion sample
(6'-8')
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8
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Boring Number:
B-11

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  59.1

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
NE 11/14/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

13:20

Bore Hole Location:  98 Charles River Rd., Waltham, MA

Drilling Date:  Start:  11/14/2017   End:  11/14/2017

Northing:  2955519.2640   Easting:  721477.3143
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-11Date:Reviewed by:
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V-1

S-1

S-2

S-3

VE

SS

SS

SS

6

24

24

24

--

10

16

10

2" Asphalt

Moist, brown, fine to coarse SAND, some fine
to coarse gravel, little silt

Moist, medium dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Moist, medium dense, dark brown, fine to
medium SAND, trace silt, trace fine gravel

Wet, dense, brown, fine to coarse SAND,
some fine to coarse gravel, trace silt

Test boring B-12 terminated at 16' bgs and
backfilled with soil cuttings.
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Vacuum excavate
boring from the
ground surface to
6' bgs.

Analytical sample
(2'-2.5')
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Boring Number:
B-12

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  61.1

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
NE 11/29/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

13:30

Bore Hole Location:  110 Angleside Rd., Waltham, MA

Drilling Date:  Start:  11/29/2017   End:  11/29/2017

Northing:  2955956.5908   Easting:  721803.1967
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RemarksMaterial Description
Elev.
Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-12Date:Reviewed by:

0

5

10

15

61.1

56.1

51.1

46.1

41.1



S-1

S-2

S-3

S-4

S-5

S-6

SS

SS

SS

SS

SS

SS

24

24

24

24

24

24

18

10

10

8

12

10

12" Topsoil

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt
Dry, very dense, brown, fine to medium SAND
and SILT, trace fine gravel

Dry, very dense, brown, fine to medium SAND
and SILT, trace fine gravel

Dry, very dense, brown, fine to coarse SAND,
some fine gravel, some silt

Dry, dense, brown, fine to medium SAND and
SILT, trace fine gravel

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse GRAVEL, trace
silt

Test boring B-13 terminated at 16' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-4')

Analytical sample
(4'-6')

Corrosion sample
(6'-8')

No monitoring
well installed due
to not
encountering
water in the
borehole.
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Boring Number:
B-13

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  71.39

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
NE 12/12/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

11:55

Bore Hole Location:  85 Suyer Rd., Waltham, MA

Drilling Date:  Start:  12/12/2017   End:  12/12/2017

Northing:  2956567.2811   Easting:  722088.8573
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-13Date:Reviewed by:
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S-1

S-2

S-3

S-4

S-5

S-6
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6
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16

8" Topsoil

Bottom 4": Moist, dense, gray-brown, fine to
coarse SAND and fine to coarse GRAVEL,
trace silt
Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt

Wet, very dense, brown, fine to coarse SAND,
some fine to coarse gravel, little silt

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, little silt

Moist, dense, brown, fine to coarse SAND,
some fine to coarse gravel, little silt

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, little silt

Test boring B-14 terminated at 16' bgs and
backfilled with soil cuttings.
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Analytical sample
(4'-6')
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Boring Number:
B-14

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  73.63

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
12.0 11/08/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

08:30

Bore Hole Location:  Stanley Ave./Lt. L. Duffy Ave., Waltham, MA

Drilling Date:  Start:  11/7/2017   End:  11/8/2017

Northing:  2957004.6964   Easting:  722143.7997
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RemarksMaterial Description
Elev.
Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-14Date:Reviewed by:
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8
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4

Top 6": Topsoil
Bottom 8": Moist, medium dense, brown, fine
to medium SAND, little silt, little fine gravel

Moist, medium dense, brown, fine to coarse
GRAVEL and fine to coarse SAND, little silt

Moist, medium dense, brown, fine to coarse
SAND, some fine to coarse gravel, little silt

Moist, medium dense, dark brown, fine to
medium SAND, trace silt

Wet, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, little silt

Wet, medium dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt

Test boring B-16 terminated at 16' bgs and
backfilled with soil cuttings.
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Analytical sample
(4'-6')
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Boring Number:
B-16

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  77.96

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
NE 11/21/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

09:30

Bore Hole Location:  Howe Ave./Lt. L. Duffy Ave., Waltham, MA

Drilling Date:  Start:  11/21/2017   End:  11/21/2017

Northing:  2957384.4010   Easting:  722328.183
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-16Date:Reviewed by:
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S-1

S-2

S-3

S-4

S-5

S-6

S-7

SS
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SS

SS

24

8

24

4

24

24

24

15

4

12

2

4

11

10

Top 6": Topsoil
Bottom 9": Dry, dense, brown, fine to coarse
GRAVEL and fine to coarse SAND, trace silt
Dry, very dense, brown, fine to coarse
GRAVEL and fine to coarse SAND, trace silt

Dry, very dense, brown, fine to coarse
GRAVEL and fine to coarse SAND, trace silt

Dry, very dense, gray, fine to coarse GRAVEL
and fine to coarse SAND, trace silt

Dry, very dense, brown, fine to coarse
GRAVEL and fine to coarse SAND, trace silt

Wet, dense, brown, fine to coarse SAND,
some fine gravel, trace silt

Wet, very dense, brown, fine to coarse SAND,
little fine gravel, trace silt

Test boring B-17 (MW) terminated at 21' bgs
and converted into a monitoring well.
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Corrosion sample
(8'-10')
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Boring Number:
B-17 (MW)

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  75.26

Total Depth (ft.):  21

Logged By:  A. Smith

Abandonment Method:  Monitoring well installed
8.4 11/07/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

07:00

Bore Hole Location:  Clark Ave./Howe Ave., Waltham, MA

Drilling Date:  Start:  11/6/2017   End:  11/7/2017

Northing:  2957827.8270   Easting:  722931.809
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-17 (MW)Date:Reviewed by:
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S-1

S-2

S-3

S-4

S-5

SS

SS

SS

SS

SS
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9

2

18

8

16

5

2

12

4" Asphalt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt
Moist, very dense, brown, fine to coarse
SAND, little fine to coarse gravel, trace silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Moist, very dense, brown, fine to coarse
SAND, some silt, little fine to coarse gravel

Test boring B-18 terminated at 14' bgs and
backfilled with soil cuttings.
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Analytical sample
(4'-6')

Rollerbit from 12
to 14' bgs.
Possible boulders
or bedrock.
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--
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48
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Boring Number:
B-18

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  87.85

Total Depth (ft.):  14

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
1.5 12/15/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

12:15

Bore Hole Location:  415 South St., Waltham, MA

Drilling Date:  Start:  12/15/2017   End:  12/15/2017

Northing:  2958168.8310   Easting:  722741.199

S
am

p
le

N
u

m
b

er

B
lo

w
s 

p
er

6 
in

ch
es

S
am

p
le

R
ec

o
ve

ry
 (

in
)

G
ra

p
h

ic
 L

o
g

S
tr

at
a

S
am

p
le

L
en

g
th

 (
in

)

RemarksMaterial Description
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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S-1

S-2

S-3

S-4

C-1

SS

SS

SS

SS

NX

18

16

24

6

60

10

10

8

4

40

3" Asphalt
Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt

Moist, very dense, brown, fine to coarse
SAND and fine GRAVEL, little silt

Moist, very dense, brown, fine to coarse
SAND and fine GRAVEL, little silt

See core log for description

Boring B-19 terminated at 14' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-4')

Rollerbit from 6.5
to 9' bgs. Possible
boulder or
bedrock.

>100

>100

73

--

34

40

50

100

66

95

33

60

100/4"

40

50

Boring Number:
B-19

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  82.01

Total Depth (ft.):  14

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
9.3 12/14/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NX

14:20

Bore Hole Location:  Brandeis University, Waltham, MA

Drilling Date:  Start:  12/14/2017   End:  12/14/2017

Northing:  2958306.2240   Easting:  723000.451
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RemarksMaterial Description
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Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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NX 6760

Hard, slightly weathered, fine grained, gray,
GRANITE, very close jointing

Test boring B-19 terminated at 14' bgs.

2:00

G
ra

n
it

e

1:00

C-1 7

3:00

1:00

3:00

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  82.01

Total Depth (ft.):  14

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings

9.3 12/14/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NX

14:20

Bore Hole Location:  Brandeis University, Waltham, MA

Drilling Date:  Start:  12/14/2017   End:  12/14/2017

Northing:  2958306.2240   Easting:  723000.451

Extremely Thin
Very Thin
Thin
Medium
Thick
Very Thick
Extremely Thick

Field Hardness

Bedding (mm)

Extremely Close
Very Close
Close
Mod Close
Wide
Very Wide
Extremely Wide

Continuity (mm) Attitude Angle Aperture (mm)

Weathering

<20
20-60
60-200
200-600
600-2000
2000-6000

>6000

<20
20-60
60-200
200-600
600-2000
2000-6000

>6000

<25
25-100
100-200

>200

Extremely
Moderately
Slightly
Sound

0° - 5°
5° - 35°
35° - 55°
55° - 85°
85° - 90°

Horizontal
Shallow
Moderate
Steep
Vertical

Very Tight
Tight
Partly Open
Open
Mod. Wide
Wide

< 0.1
0.1 - 0.25
0.25 - 0.5
0.5 - 2.5
2.5 - 10

>10

Knife Can't Scratch
Scratches with
Difficulty
Scratches Readily
Grooves with
Difficulty
Grooves Readily
Carves with Knife

Very Hard

Med. Hard

Soft
Very Soft

Hard

Medium

Joint Spacing (mm)

Fresh
Slight

Moderate

Severe

Complete
Residual Soil

No Visible sign of rock material weathering; slight to no discoloration.
Discoloration indicated weathering.  All the rock material may be discoloredand may be weaker externally than
its fresh condition.
Less than half of the rock material is decomposed and/or disintergrated to a soil.  Fresh or discolored rock is
present either as a continuous framework or as corestones.
More than half of the rock material is decomposed and/or disintegrated to a soil.  Fresh or discolored rock is
present either as a continuous framework or as corestone.
All rock material is decomposed and/or disintegrated to soil.  The original mass structure is largely intact.
All rock material is converted to soil.  The mass structure and material fabric are destroyed.  There is a large
change in volume, but the soil has not been significantly transported.

Material Description Remarks
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Boring Number:  B-19Date:Reviewed by:

10.0

15.0

20.0

25.0

72.0

67.0

62.0

57.0

Boring Number:
B-19

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170
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S-1

S-2

S-3

S-4

S-5

SS

SS

SS

SS

SS

24

24

24

24

4

18

24

12

12

4

Top 6": Moist, very dense, gray, fine to coarse
SAND and fine to coarse GRAVEL, little silt
Bottom 12": Moist, very dense, brown to gray,
fine SAND, little silt trace organic fibers
Moist, very dense, brown to gray, Slightly
Organic SILT and fine to medium SAND,
trace fine gravel, trace organic fibers

Moist, very dense, brown, fine SAND, trace silt

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, trace silt

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, trace silt

Test boring B-20 (MW) terminated at 14' bgs
and backfilled with soil cuttings.

S
ilt

y 
S

an
d

S
an

d
 a

n
d

 G
ra

ve
l

W
ea

th
er

ed
 R

o
ck

Analytical sample
(2'-4')

Corrosion sample
(4'-6')

Rollerbit from 12
to 14' bgs.
Possible boulder,
weathered rock,
or bedrock.

99

68

>100

>100

--

46

55

20

14

100/4"

55

40

38

80

44

28

72

76

36

33

50

80

Boring Number:
B-20 (MW)

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  76.95

Total Depth (ft.):  14

Logged By:  A. Smith

Abandonment Method:  Monitoring well installed
4.1 12/13/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

07:45

Bore Hole Location:  250 South St., Waltham, MA

Drilling Date:  Start:  12/12/2017   End:  12/13/2017

Northing:  2958679.1419   Easting:  723407.2716
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RemarksMaterial Description
Elev.
Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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S-1

S-2

S-3

S-4

S-5

S-6

SS

SS

SS

SS

SS

SS

9

24

24

24

24

24

9

12

6

8

8

18

48" Topsoil: Moist, very dense, dark brown,
fine to coarse SAND, little fine gravel, little silt,
trace organic fibers

Moist, very dense, dark brown, fine to coarse
SAND, little fine gravel, little silt, trace organic
fibers

Moist, very dense, dark brown, fine to medium
SAND and fine to coarse GRAVEL, little silt,
trace brick and mortar

Moist, medium dense, dark brown, fine to
medium SAND and fine to coarse GRAVEL,
little silt, trace brick and mortar

Moist, medium dense, dark brown, fine to
coarse SAND and fine to coarse GRAVEL,
little silt, trace brick and mortar

Wet, very dense, brown, fine to coarse SAND,
little fine to coarse gravel, trace silt

Test boring B-21 terminated at 15' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-4')

>100

27
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Boring Number:
B-21

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  82.47

Total Depth (ft.):  15

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
12 12/15/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

14:40

Bore Hole Location:  190 South St., Waltham, MA

Drilling Date:  Start:  12/15/2017   End:  12/15/2017

Northing:  2958896.4760   Easting:  723754.5903
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RemarksMaterial Description
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Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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S-1

S-2

S-3

S-4

S-5

C-1

SS

SS

SS

SS

SS

NX

24

6

18

3

3

60

18

6

12

3

1

95

4" Topsoil
Bottom 4": Moist, very dense, gray-brown, fine
to medium SAND, some fine to coarse gravel,
little silt
Moist, very dense, gray-brown, fine to medium
SAND, some fine to coarse gravel, little silt

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, little silt

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, trace silt

No Recovery

See core log for description

Test boring B-22 terminated at 16.5' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-4')

Fractured piece of
coarse gravel in
spoon tip.
Rollerbit through
boulder or
weathered rock
from 9.2 to 11.5'
bgs.
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100/3"
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Boring Number:
B-22

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  96.12

Total Depth (ft.):  16.5

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
7.8 12/13/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NX

12:50

Bore Hole Location:  99 Hope Ave., Waltham, MA

Drilling Date:  Start:  12/13/2017   End:  12/13/2017

Northing:  2959021.3215   Easting:  724037.4743
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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NX 9560

Hard, slightly weathered, fine grained, gray,
GRANODIORITE; primary joint set very close, steep

Test boring B-22 terminated at 16.5' bgs.

1:30
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io
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1:30

C-1 50

1:30

1:30

1:30

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  96.12

Total Depth (ft.):  16.5

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
7.8 12/13/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NX

12:50

Bore Hole Location:  99 Hope Ave., Waltham, MA

Drilling Date:  Start:  12/13/2017   End:  12/13/2017

Northing:  2959021.3215   Easting:  724037.4743

Extremely Thin
Very Thin
Thin
Medium
Thick
Very Thick
Extremely Thick

Field Hardness

Bedding (mm)

Extremely Close
Very Close
Close
Mod Close
Wide
Very Wide
Extremely Wide

Continuity (mm) Attitude Angle Aperture (mm)

Weathering

<20
20-60
60-200
200-600
600-2000
2000-6000

>6000

<20
20-60
60-200
200-600
600-2000
2000-6000

>6000

<25
25-100
100-200

>200

Extremely
Moderately
Slightly
Sound

0° - 5°
5° - 35°
35° - 55°
55° - 85°
85° - 90°

Horizontal
Shallow
Moderate
Steep
Vertical

Very Tight
Tight
Partly Open
Open
Mod. Wide
Wide

< 0.1
0.1 - 0.25
0.25 - 0.5
0.5 - 2.5
2.5 - 10

>10

Knife Can't Scratch
Scratches with
Difficulty
Scratches Readily
Grooves with
Difficulty
Grooves Readily
Carves with Knife

Very Hard

Med. Hard

Soft
Very Soft

Hard

Medium

Joint Spacing (mm)

Fresh
Slight

Moderate

Severe

Complete
Residual Soil

No Visible sign of rock material weathering; slight to no discoloration.
Discoloration indicated weathering.  All the rock material may be discoloredand may be weaker externally
than its fresh condition.
Less than half of the rock material is decomposed and/or disintergrated to a soil.  Fresh or discolored rock is
present either as a continuous framework or as corestones.
More than half of the rock material is decomposed and/or disintegrated to a soil.  Fresh or discolored rock is
present either as a continuous framework or as corestone.
All rock material is decomposed and/or disintegrated to soil.  The original mass structure is largely intact.
All rock material is converted to soil.  The mass structure and material fabric are destroyed.  There is a large
change in volume, but the soil has not been significantly transported.

Material Description Remarks
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Boring Number:  B-22Date:Reviewed by:
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Boring Number:
B-22

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

R
O

C
K

 C
O

R
E

 O
N

LY
  

G
IN

T
 L

O
G

S
 M

W
R

A
 W

A
S

M
 3

 2
01

80
22

0.
G

P
J 

- 
3/

8/
2

1



V-1

V-2

S-1

S-2

S-3

VE

VE

SS

SS

SS

6

6

24

24

24

--

--

0

5

6

6" Asphalt
6" Cobble Stones

Moist, brown, fine to coarse SAND, some silt,
little fine gravel

Moist, brown, fine to coarse SAND, some silt,
little fine gravel

No Recovery:
3" Spoon: Moist, very dense, brown, fine to
medium SAND, some fine to coarse gravel,
some silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Wet, very dense, gray-brown, fine to coarse
GRAVEL, some fine to coarse sand, trace silt

Test boring B-24 terminated at 21' bgs and
backfilled with soil cuttings.
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Vacuum excavate
boring from the
ground surface to
4.8' bgs.
Analytical sample
(2'-2.5')

Analytical sample
(4.5'-5')
Rollerbit through
boulder or cobbles
from 4.8 to 8' bgs.

Corrosion sample
(8'-10')

--

--

62

51

>100

30

95

79

26

24

72

36

27

63

39

44

88

Boring Number:
B-24

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  55

Total Depth (ft.):  21

Logged By:  D. Abt / A. Smith

Abandonment Method:  Backfilled with soil cuttings
14.5 11/22/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

11:00

Bore Hole Location:  11 Bellevue St., Waltham, MA

Drilling Date:  Start:  10/11/2017   End:  11/22/2017

Northing:  2959921.0834   Easting:  724730.7697
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-24Date:Reviewed by:

0

5

10

15

20

55.0

50.0

45.0

40.0

35.0

30.0



V-1

V-2

S-1
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5

2

10

4" Asphalt

Moist, dark brown, fine to coarse GRAVEL
and fine to coarse SAND, little silt

Moist, dark brown, fine to coarse SAND,
some fine to coarse gravel, little silt

Wet, medium dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt,
trace organics

Wet, medium dense, brown, fine to coarse
GRAVEL and fine to coarse SAND, trace silt,
trace wood

Wet, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, little silt
Test boring B-25 (MW) terminated at 15' bgs
and converted into a monitoring well.
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Analytical sample
(2'-2.5')

Analytical sample
(4.5'-5')

--
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18

>100

32

19

95
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8

8

100

20

Boring Number:
B-25 (MW)

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  49.64

Total Depth (ft.):  15

Logged By:  A. Smith

Abandonment Method:  Monitoring well installed
8.5 10/23/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NX

10:00

Bore Hole Location:  45 Sun St., Waltham, MA

Drilling Date:  Start:  10/23/2017   End:  10/23/2017

Northing:  2960373.8970   Easting:  725100.683
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-25 (MW)Date:Reviewed by:
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9
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3" Asphalt

Moist, brown, fine SAND and fine to coarse
GRAVEL, little silt

Moist, brown, fine to coarse SAND and fine
GRAVEL, trace silt
Moist, very dense, brown-gray, fine to coarse
SAND and fine to coarse GRAVEL, little silt

Moist, very dense, brown-gray, fine to coarse
SAND and fine to coarse GRAVEL, little silt

Moist, very dense, brown-gray, fine to coarse
SAND and fine to coarse GRAVEL, little silt
Test boring B-26 terminated at 15' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-2.5')

Analytical sample
(5.5'-6')

50/9" blow count
with 300 lb
hammer.

--

--

>100

>100

>100

60

90

100/3"

100/3"

100/3"

50/9"

Boring Number:
B-26

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  53.01

Total Depth (ft.):  15

Logged By:  A. Smith

Abandonment Method:  Backfiled with soil cuttings
8.0 10/12/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

13:45

Bore Hole Location:  5 Fern St., Waltham, MA

Drilling Date:  Start:  10/12/2017   End:  10/12/2017

Northing:  2960688.6660   Easting:  725293.7979
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-26Date:Reviewed by:
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24
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3
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4" Asphalt
Moist, very dense, brown, fine to coarse
SAND, some fine gravel, little silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt

Wet, very dense, gray, fine to coarse SAND,
some fine gravel, little silt

Test boring B-27 terminated at 16' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-4')

Corrosion sample
(4'-6')

Rollerbit through
cobbles from 6.2
to 8' bgs.

Blows from 14.5
to 16' bgs with
300 lb hammer.
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100/3"

15

Boring Number:
B-27

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  50.08

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
6.5 10/16/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

14:30

Bore Hole Location:  146 Felton St., Waltham, MA

Drilling Date:  Start:  10/16/2017   End:  10/16/2017

Northing:  2961016.6280   Easting:  725613.5234
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-27Date:Reviewed by:
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S-4
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15
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8
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6
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5

3.5" Asphalt
Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt

Wet, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, little silt

Wet, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, little silt

Test boring B-28 terminated at 16' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-4')

Analytical sample
(4'-5')

Rollerbit through
boulder from 5 to
8' bgs.
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Boring Number:
B-28

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  54.8

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
14.5 10/16/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

10:00

Bore Hole Location:  100 Felton St., Waltham, MA

Drilling Date:  Start:  10/16/2017   End:  10/16/2017

Northing:  2961222.6986   Easting:  726042.7302
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RemarksMaterial Description
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Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-28Date:Reviewed by:
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3.5" Asphalt
Moist, very dense, gray, fine to coarse SAND,
some fine to coarse gravel, little silt

Moist, very dense, gray, fine to coarse SAND,
some fine to coarse gravel, little silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Wet, very dense, brown, fine to coarse
GRAVEL and fine to coarse SAND, trace silt

Wet, very dense, gray, fine to medium SAND,
some fine to coarse gravel, little clay

Test boring B-29 terminated at 16' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-4')

Analytical sample
(4'-5.3') and
Corrosion sample
(4'-5.3')
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Boring Number:
B-29

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  47.8

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
6.6 10/13/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

13:30

Bore Hole Location:  62 Felton St., Waltham, MA

Drilling Date:  Start:  10/13/2017   End:  10/13/2017

Northing:  2961354.6919   Easting:  726508.8779
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-29Date:Reviewed by:
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5" Asphalt

Moist, brown, fine SAND, trace silt

Wet, brown, Clayey SILT and fine to coarse
SAND, trace fine gravel
Wet, very dense, gray, fine to medium SAND,
some silt, trace fine gravel

Wet, very dense, gray-brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt

Wet, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, little silt

Test boring B-30 terminated at 16' bgs and
backfilled with soil cuttings.
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Vacuum excavate
boring from the
ground surface to
6' bgs.

Analytical sample
(3'-3.5')

Analytical sample
(5'-5.5')
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Boring Number:
B-30

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  44.87

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
5.2 10/13/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

09:30

Bore Hole Location:  42 Felton St., Waltham, MA

Drilling Date:  Start:  10/13/2017   End:  10/13/2017

Northing:  2961499.8980   Easting:  726877.4759
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-30Date:Reviewed by:
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S-4

VE

SS

SS

SS

SS

6
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9

10

--

6

18

9

10

8" Asphalt Pavement
6" Subbase: Dry, brown, fine to coarse
SAND, some fine to coarse gravel, little silt
Moist, brown, SILT and fine to medium
SAND, little coarse gravel

Moist, very dense, brown, fine SAND, some
silt, some fine to coarse gravel

Moist, very dense, brown, fine SAND, some
silt, some fine to coarse gravel

Moist, very dense, brown, SILT and fine to
medium SAND,  trace fine gravel

Moist, very dense, gray, fine SAND, some silt,
trace fine gravel
Test boring B-31 terminated at 19.8' bgs and
backfilled with soil cuttings.
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Vacuum excavate
boring from the
ground surface to
6' bgs.
Analytical sample
(2'-2.5')

Corrosion sample
(8'-10')

--

--

>100

>100

>100

100/6"

58

80

95

62

100/3"

100/4"

66
70

Boring Number:
B-31

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  51.73

Total Depth (ft.):  19.8

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
6.0 10/12/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

10:20

Bore Hole Location:  8 Felton St., Waltham, MA

Drilling Date:  Start:  10/12/2017   End:  10/12/2017

Northing:  2961592.0985   Easting:  727250.3929
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-31Date:Reviewed by:
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S-1
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SS

SS

6
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36" Topsoil

Moist, brown, fine to coarse SAND and fine to
coarse GRAVEL, trace silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Test boring B-32 terminated at 16' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-2.5')

Corrosion sample
(6'-6.3')

--

--

>100

>100

100/4"

18

14

38

90

66

48

60

60

Boring Number:
B-32

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  67.25

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
NE 11/30/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

13:30

Bore Hole Location:  85 Central St., Waltham, MA

Drilling Date:  Start:  11/30/2017   End:  11/30/2017

Northing:  2961885.9469   Easting:  728253.0253
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-32Date:Reviewed by:
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S-5

S-6
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18

24

8

15

10

6

10
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4" Asphalt
Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, little silt

Moist, very dense, brown, fine to coarse
GRAVEL and fine to coarse SAND, trace silt

Moist, very dense, brown, fine to coarse
GRAVEL and fine to coarse SAND, trace silt

Moist, very dense, brown, fine to coarse
GRAVEL and fine to coarse SAND, trace silt

Moist, very dense, brown, fine to coarse
GRAVEL and fine to coarse SAND, trace silt

Moist, very dense, brown, fine to coarse
GRAVEL and fine to coarse SAND, trace silt

Test boring B-33 terminated at 16' bgs and
backfilled with soil cuttings.
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(2'-4')
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36
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100/4"
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52

64

100

100

70

100

Boring Number:
B-33

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  65.84

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
NE 10/17/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

13:50

Bore Hole Location:  58 Central St./ 40 Appleton St., Waltham, MA

Drilling Date:  Start:  10/17/2017   End:  10/17/2017

Northing:  2961982.2488   Easting:  728675.3252
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-33Date:Reviewed by:
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S-2

S-3

VE

VE

SS

SS

SS

18
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24
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8" Asphalt

Moist, brown, fine to coarse SAND, some fine
to coarse gravel, some silt

Moist, brown, fine to coarse SAND and fine to
coarse GRAVEL, trace silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Test boring B-34 terminated at 16' bgs and
backfilled with soil cuttings.
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Vacuum excavate
boring from the
ground surface to
6' bgs.

Analytical sample
(2'-2.5')

Corrosion sample
(6'-7.5')

--

--

>100

>100

>100

72
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66

90

100

100

100

100

Boring Number:
B-34

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  65.67

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
NE 10/17/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

09:45

Bore Hole Location:  41 Central St./Cross St., Waltham, MA

Drilling Date:  Start:  10/17/2017   End:  10/17/2017

Northing:  2962009.9284   Easting:  728929.5735
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RemarksMaterial Description
Elev.
Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-34Date:Reviewed by:
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6" Asphalt
Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, little silt

Moist, very dense, brown-gray, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Moist, very dense, brown-gray, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Moist, very dense, brown-gray, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Moist, very dense, brown-gray, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

No Recovery
3 in: Moist, very dense, brown-gray, fine to
coarse SAND and fine to coarse GRAVEL,
trace silt

Test boring B-35 terminated at 16' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-3.5')

Corrosion sample
(6'-6.75')

Drove 3" spoon.
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100/3"
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Boring Number:
B-35

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  66.47

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
NE 10/19/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

11:45

Bore Hole Location:  4 Central St./Newton St., Waltham, MA

Drilling Date:  Start:  10/19/2017   End:  10/19/2017

Northing:  2962067.6581   Easting:  729417.6995
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RemarksMaterial Description
Elev.
Depth

(ft)

S
am

p
le

T
yp

e

N
-V

al
u

e

Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-35Date:Reviewed by:
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5

5

4" Asphalt
Moist, medium dense, gray, fine to coarse
SAND, some fine gravel, trace silt

Moist, loose, brown, fine to medium SAND,
trace silt

Moist, medium dense, brown, fine to coarse
SAND, trace fine gravel, trace silt

Moist, very dense, brown, fine to medium
SAND, trace silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace to
little silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace to
little silt
Test boring B-36 terminated at 15.3' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-4')
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3
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34
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100/3"

5

21

38
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Boring Number:
B-36

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  66.06

Total Depth (ft.):  15.3

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
NE 10/19/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

14:00

Bore Hole Location:  22 Townsend St., Waltham, MA

Drilling Date:  Start:  10/19/2017   End:  10/19/2017

Northing:  2962336.1513   Easting:  729714.3343
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RemarksMaterial Description
Elev.
Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-36Date:Reviewed by:
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4" Asphalt
Moist, brown, fine to coarse SAND, some fine
to coarse gravel, little silt

Moist, brown, fine to medium SAND, little fine
to coarse gravel, trace silt

Moist, very dense, gray to brown, fine to
medium SAND, little fine gravel, trace silt

Moist, dense, gray to brown, fine to medium
SAND, little fine gravel, trace silt

Wet, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, trace silt

Test boring B-37 terminated at 16' bgs and
backfilled with soil cuttings.
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Vacuum excavate
boring from the
ground surface to
6' bgs.

Analytical sample
(2'-2.5')

--
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Boring Number:
B-37

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  65.28

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
NE 10/18/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

14:00

Bore Hole Location:  99 Chamberlain Terrace, Waltham, MA

Drilling Date:  Start:  10/18/2017   End:  10/18/2017

Northing:  2962447.3562   Easting:  730136.9483
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-37Date:Reviewed by:
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SS
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8" Asphalt

Dry, gray to brown, fine to coarse GRAVEL,
some fine to coarse sand

Moist, brown, fine to medium SAND, little fine
to coarse gravel, trace silt

Wet, very dense, brown, fine to medium
SAND, trace silt

Wet, very dense, brown, fine to coarse SAND,
some fine gravel, trace silt

Wet, hard, brown, SILT, trace fine to medium
sand

Test boring B-38 terminated at 16' bgs and
backfilled with soil cuttings.

F
ill

S
an

d
S

an
d

 a
n

d
 G

ra
ve

l
S

an
d

y 
S

ilt
Vacuum excavate
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3' bgs.
Analytical sample
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Analytical sample
(6'-8')
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Boring Number:
B-38

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  57.74

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
8.5 10/18/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

09:55

Bore Hole Location:  401 Main St., Waltham, MA

Drilling Date:  Start:  10/18/2017   End:  10/18/2017

Northing:  2962860.4893   Easting:  730274.4037
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RemarksMaterial Description
Elev.
Depth

(ft)

S
am

p
le

T
yp

e

N
-V

al
u

e

Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-38Date:Reviewed by:
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5" Asphalt
Moist, very dense, brown, fine to coarse
SAND, some fine gravel, little silt

Moist, dense, brown, fine to coarse SAND,
some fine gravel, little silt

Moist, medium dense, brown, fine to medium
SAND, trace silt

Moist, medium dense, brown, fine to medium
SAND, trace silt

Moist, medium dense, brown, fine to coarse
SAND, little fine gravel, trace silt

Top 1": Moist, medium dense, brown, fine to
medium SAND, trace silt
Bottom 7": Wet, very stiff, brown, SILT, trace
fine to medium sand
Test boring B-39 terminated at 17' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-4')

Corrosion sample
(6'-8')
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Boring Number:
B-39

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  50.99

Total Depth (ft.):  17

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
11.8 10/23/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

13:45

Bore Hole Location:  50 Linden St., Waltham, MA

Drilling Date:  Start:  10/23/2017   End:  10/23/2017

Northing:  2963203.1720   Easting:  730823.592
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RemarksMaterial Description
Elev.
Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-39Date:Reviewed by:
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2" Asphalt
Dry, very dense, brown, fine to coarse SAND,
trace silt
Moist, medium dense, brown, fine to coarse
SAND, trace fine gravel, trace silt

Moist, very dense, brown, fine to coarse
GRAVEL, some fine to coarse sand, little silt

Wet, dense, brown, fine to coarse SAND and
fine to coarse GRAVEL, little silt

Wet, very stiff, brown, SILT, little fine to
medium sand, trace fine gravel

Wet, hard, gray, SILT, trace fine sand

Moist, hard, gray, SILT, little fine sand

Test boring B-40 terminated at 21' bgs and
backfilled with soil cuttings.
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Boring Number:
B-40

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / D. Jacobs

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  43.17

Total Depth (ft.):  21

Logged By:  D. Abt

Abandonment Method:  Backfilled with soil cuttings
5.2 1/11/2018

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

15:00

Bore Hole Location:  74 Linden St., Waltham, MA

Drilling Date:  Start:  1/11/2018   End:  1/11/2018

Northing:  2963369.1110   Easting:  731109.016
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-40Date:Reviewed by:
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VE
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2" Topsoil
Moist, brown, fine to coarse SAND and fine to
coarse GRAVEL, little silt

Wet, brown, fine to medium SAND, little silt,
trace fine gravel
Wet, dense, brown, fine to coarse SAND and
fine to coarse GRAVEL, trace silt

Wet, dense, gray, fine to SAND, little silt

Wet, medium dense, gray, fine SAND, trace
silt

Test boring B-41 terminated at 16' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-2.5')

Analytical sample
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Corrosion sample
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Boring Number:
B-41

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  41.3

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
4.1 11/21/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

12:30

Bore Hole Location:  127 Linden St., Waltham, MA

Drilling Date:  Start:  11/21/2017   End:  11/21/2017

Northing:  2963681.2446   Easting:  731597.5608
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe

B
L 

 G
IN

T
 L

O
G

S
 M

W
R

A
 W

A
S

M
 3

 2
01

80
22

0.
G

P
J 

- 
3/

8/
2

1

Boring Number:  B-41Date:Reviewed by:
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2" Asphalt
Bottom 6": Moist, gray, fine to coarse SAND
and fine GRAVEL, little silt

Moist, gray, fine to coarse SAND and fine
GRAVEL, little silt

Wet, soft, dark gray, Organic SILT

Wet, stiff, dark gray, fine to medium SAND,
some organic clayey silt, little fine gravel

Wet, dense, brown, SILT, trace fine sand

Wet, dense, brown, fine to medium SAND,
trace silt

Test boring B-42 terminated at 21' bgs and
backfilled with soil cuttings.
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Analytical sample
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Silty Sand is a
potentialy varved
deposit.

Corrosion sample
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Boring Number:
B-42

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  42.13

Total Depth (ft.):  21

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
3.2 11/2/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

09:25

Bore Hole Location:  168 Linden St., Waltham, MA

Drilling Date:  Start:  11/2/2017   End:  11/2/2017

Northing:  2963916.3760   Easting:  731917.682
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RemarksMaterial Description
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Depth

(ft)

S
am

p
le

T
yp

e

N
-V

al
u

e

Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-42Date:Reviewed by:
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SS
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SS
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16

Top 6": Topsoil
Bottom 6": Moist, loose, brown, fine to coarse
SAND, some fine gravel

Wet, medium dense, gray, fine SAND, some
silt, trace fine gravel

Wet, loose, brown, fine to coarse SAND, little
silt, trace organic fibers

Wet, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, little silt

Wet, hard, gray, Silty CLAY, trace fine to
medium sand

Wet, very dense, brown, fine SAND, little silt

Test boring B-43 terminated at 16' bgs and
backfilled with soil cuttings.
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PP = 2.5 tsf
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Boring Number:
B-43

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  43.5

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
5.3 10/26

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

14:10

Bore Hole Location:  32 Waverly Oaks Rd., Waltham, MA

Drilling Date:  Start:  10/26/2017   End:  10/27/2017

Northing:  2964059.3675   Easting:  732508.0332
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RemarksMaterial Description
Elev.
Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-43Date:Reviewed by:
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12" Topsoil

Moist, brown, SILT, little fine to medium sand,
little fine to coarse gravel

Wet, dense, brown, fine to coarse SAND,
some fine to coarse gravel, little silt

Wet, medium dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt

Wet, very stiff, gray, Silty CLAY

Test boring B-44 terminated at 16' bgs and
backfilled with soil cuttings.
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Boring Number:
B-44

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  45.65

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
7.0 10/31/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

11:00

Bore Hole Location:  68 Waverly Oaks Rd., Waltham, MA

Drilling Date:  Start:  10/31/2017   End:  10/31/2017

Northing:  2964126.8030   Easting:  732954.263
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-44Date:Reviewed by:
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4" Topsoil: Moist, gray, fine to medium SAND

Moist, brown, SILT

No Recovery

No Recovery
3" split spoon- fine to coarse SAND, some
fine gravel, trace silt

Wet, stiff, brown, SILT, trace fine to medium
sand

Wet, very stiff, gray, CLAY & SILT, trace fine
to medium sand

Test boring B-45 terminated at 16' bgs and
backfilled with soil cuttings.
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Boring Number:
B-45

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  48.52

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
5.4 10/31/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

13:15

Bore Hole Location:  131 Waverly Oaks Rd., Waltham, MA

Drilling Date:  Start:  10/31/2017   End:  10/31/2017

Northing:  2964321.5588   Easting:  733550.3289
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-45Date:Reviewed by:
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12" Topsoil

Moist, brown, fine to medium SAND, some
fine to coarse gravel, little silt

Wet, loose, gray, fine to coarse SAND, some
fine to coarse gravel, trace silt

Wet, very stiff, brown, SILT, some fine sand

Wet, hard, gray, Silty CLAY

Test boring B-46 terminated at 16' bgs and
backfilled with soil cuttings.
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Boring Number:
B-46

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  56.94

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
6.4 11/16/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

14:05

Bore Hole Location:  161 Waverly Oaks Rd., Waltham, MA

Drilling Date:  Start:  11/14/2017   End:  11/16/2017

Northing:  2964423.8834   Easting:  733848.2348
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-46Date:Reviewed by:
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3

12" Topsoil

Moist, brown, fine to coarse GRAVEL and fine
to coarse SAND, trace silt

Moist, very dense, brown to gray, fine to
coarse SAND and fine to coarse GRAVEL,
trace silt

Moist, very dense, brown to gray, fine to
coarse SAND and fine to coarse GRAVEL,
trace silt

Wet, dense, brown to gray, fine to coarse
SAND, little fine gravel, trace silt

Test boring B-47 terminated at 16' bgs and
backfilled with soil cuttings.
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Boring Number:
B-47

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  68.65

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
12.8 11/2/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

14:50

Bore Hole Location:  191 Waverly Oaks Rd., Waltham, MA

Drilling Date:  Start:  11/2/2017   End:  11/2/2017

Northing:  2964858.9158   Easting:  734327.5545
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-47Date:Reviewed by:
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Top 6": Topsoil
Bottom 3": Dry, medium dense, brown, SILT

Dry, very dense, brown, fine to coarse SAND,
little fine to coarse gravel, little silt

Dry, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, trace silt

Moist, dense, brown, fine SAND, some silt

Moist, dense, brown, fine SAND, little silt

Wet, dense, gray, fine SAND, little silt

Test boring B-48 terminated at 16' bgs and
backfilled with soil cuttings.
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Boring Number:
B-48

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  62.23

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
11.3 10/24/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

13:25

Bore Hole Location:  225 Waverly Oaks Rd., Waltham, MA

Drilling Date:  Start:  10/24/2017   End:  10/24/2017

Northing:  2965111.7525   Easting:  734637.5415
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-48Date:Reviewed by:
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9" Topsoil

Moist, brown, fine to coarse SAND, some fine
to coarse gravel, trace silt

Moist, brown, fine to coarse GRAVEL, some
fine to coarse sand, trace silt

Wet, very dense, gray, fine to medium SAND,
little silt, little fine gravel

Wet, medium dense, brown, fine to medium
SAND, trace silt

No Recovery:
3" Spoon: Wet, medium dense, gray-brown,
fine to medium SAND, little fine gravel, little silt

Test boring B-49 terminated at 16' bgs and
backfilled with soil cuttings.
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Boring Number:
B-49

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / D. Jacobs

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  59.22

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
7.2 1/26/2018

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

10:00

Bore Hole Location:  271 Waverley Oaks Rd., Waltham, MA

Drilling Date:  Start:  1/24/2018   End:  1/26/2018

Northing:  2965275.1540   Easting:  735017.5246
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-49Date:Reviewed by:
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3" Asphalt Pavement
9" Cobble Base
Wet, very dense, gray, fine to coarse SAND,
some fine gravel, trace silt
Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, some silt

Moist, dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, some silt

Moist, dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, little silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt

Wet, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, trace silt
Test boring B-50 terminated at 15' bgs and
backfilled with soil cuttings.
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Boring Number:
B-50

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  71.29

Total Depth (ft.):  15

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
NE 10/25/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

13:40

Bore Hole Location:  320 Waverley Oaks Rd., Waltham, MA

Drilling Date:  Start:  10/25/2017   End:  10/25/2017

Northing:  2965897.0948   Easting:  735637.6863
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RemarksMaterial Description
Elev.
Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-50Date:Reviewed by:
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3" Topsoil
Moist, loose, brown, fine to coarse SAND,
some fine gravel, little silt

Moist, very dense, gray, fine to coarse
GRAVEL, some fine to coarse sand, trace silt

Wet, very dense, brown-gray, fine to coarse
GRAVEL and fine to coarse SAND, trace silt

Wet, very dense, brown-gray, fine to coarse
GRAVEL and fine to coarse SAND, trace silt

Moist, very dense, brown, fine to coarse
SAND, trace fine gravel, trace silt

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, little silt
Test boring B-51 terminated at 14.4' bgs and
backfilled with soil cuttings.
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Boring Number:
B-51

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  77

Total Depth (ft.):  14.4

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
7.7 10/25/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

10:40

Bore Hole Location:  356 Waverley Oaks Rd., Waltham, MA

Drilling Date:  Start:  10/25/2017   End:  10/25/2017

Northing:  2965991.6800   Easting:  735756.981
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RemarksMaterial Description
Elev.
Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-51Date:Reviewed by:
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4" Asphalt
Moist, very dense, brown, fine to medium
SAND, some fine gravel, little silt

Moist, very dense, brown, fine to coarse
SAND, trace silt

Moist, very dense, brown, fine to coarse
SAND, little fine gravel, little silt

Moist, very dense, brown, fine to coarse
SAND, some fine gravel, little silt

Wet, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, little silt

Wet, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, little silt
Test boring B-52 terminated at 14.5' bgs and
backfilled with soil cuttings.
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Corrosion sample
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to boulder and low
recovery.

Weathered rock
encountered at
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Boring Number:
B-52

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  87.91

Total Depth (ft.):  14.5

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
5.2 10/26/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

13:00

Bore Hole Location:  390 Waverley Oaks Rd., Waltham, MA

Drilling Date:  Start:  10/26/2017   End:  10/26/2017

Northing:  2966243.2130   Easting:  736227.419
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-52Date:Reviewed by:
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4" Asphalt Pavement
Moist, dense, brown, fine to coarse SAND,
trace fine gravel

Top 10": Moist, very dense, brown, fine to
coarse SAND, some fine to coarse gravel,
some silt
Bottom 6": Moist, very dense, gray, fine to
coarse SAND and fine to coarse GRAVEL,
little silt
Wet, very dense, gray, fine to coarse SAND,
some fine gravel, trace silt

See core log for description

Test boring B-53 (MW) terminated at 11' bgs
and converted into a monitoring well.
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Boring Number:
B-53 (MW)

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  105.91

Total Depth (ft.):  11

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
6.0 11/3/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

11:00

Bore Hole Location:  450 Waverley Oaks Rd., Waltham, MA

Drilling Date:  Start:  10/26/2017   End:  11/3/2017

Northing:  2966643.9120   Easting:  736978.095
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Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-53 (MW)Date:Reviewed by:
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NX 7560 NR

Hard, slightly weathered, fine grained, gray GRANITE;
primary joint set very close, extremely fractured

Test boring B-53 terminated at 11' bgs and converted
into monitoring well.
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Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  105.91

Total Depth (ft.):  11

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
6.0 11/3/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

11:00

Bore Hole Location:  450 Waverley Oaks Rd., Waltham, MA

Drilling Date:  Start:  10/26/2017   End:  11/3/2017

Northing:  2966643.9120   Easting:  736978.095

Extremely Thin
Very Thin
Thin
Medium
Thick
Very Thick
Extremely Thick

Field Hardness

Bedding (mm)

Extremely Close
Very Close
Close
Mod Close
Wide
Very Wide
Extremely Wide

Continuity (mm) Attitude Angle Aperture (mm)

Weathering

<20
20-60
60-200
200-600
600-2000
2000-6000

>6000

<20
20-60
60-200
200-600
600-2000
2000-6000

>6000

<25
25-100
100-200

>200

Extremely
Moderately
Slightly
Sound

0° - 5°
5° - 35°
35° - 55°
55° - 85°
85° - 90°

Horizontal
Shallow
Moderate
Steep
Vertical

Very Tight
Tight
Partly Open
Open
Mod. Wide
Wide

< 0.1
0.1 - 0.25
0.25 - 0.5
0.5 - 2.5
2.5 - 10

>10

Knife Can't Scratch
Scratches with
Difficulty
Scratches Readily
Grooves with
Difficulty
Grooves Readily
Carves with Knife

Very Hard

Med. Hard

Soft
Very Soft

Hard

Medium

Joint Spacing (mm)

Fresh
Slight

Moderate

Severe

Complete
Residual Soil

No Visible sign of rock material weathering; slight to no discoloration.
Discoloration indicated weathering.  All the rock material may be discoloredand may be weaker externally
than its fresh condition.
Less than half of the rock material is decomposed and/or disintergrated to a soil.  Fresh or discolored rock is
present either as a continuous framework or as corestones.
More than half of the rock material is decomposed and/or disintegrated to a soil.  Fresh or discolored rock is
present either as a continuous framework or as corestone.
All rock material is decomposed and/or disintegrated to soil.  The original mass structure is largely intact.
All rock material is converted to soil.  The mass structure and material fabric are destroyed.  There is a large
change in volume, but the soil has not been significantly transported.

Material Description Remarks
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Boring Number:  B-53 (MW)Date:Reviewed by:
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Boring Number:
B-53 (MW)

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170
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5" Asphalt Pavement
Moist, dense, brown, fine to coarse SAND,
trace fine gravel, trace silt

Moist, medium dense, brown, fine to coarse
SAND, trace fine gravel, trace silt

Moist, very dense, brown, fine to coarse
GRAVEL and fine to coarse SAND, little silt

Moist, very dense, brown, fine to coarse
GRAVEL and fine to coarse SAND, little silt

Moist, very dense, brown, fine to coarse
GRAVEL and fine to coarse SAND, little silt

No recovery
Test boring B-54 terminated at 14.1' bgs and
backfilled with soil cuttings.
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Rollerbit through
boulder or
weathered rock
from 13 to 14'
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Boring Number:
B-54

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  96.15

Total Depth (ft.):  14.1

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
11.0 10/24/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

10:35

Bore Hole Location:  496 Waverley Oaks Rd., Waltham, MA

Drilling Date:  Start:  10/24/2017   End:  10/24/2017

Northing:  2966867.4920   Easting:  737411.643
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RemarksMaterial Description
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-54Date:Reviewed by:
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4" Asphalt
14" Cobbles and Coarse Gravel

Moist, very dense, gray, fine to coarse
GRAVEL and fine to coarse SAND, trace silt

Moist, very dense, gray, fine to coarse
GRAVEL and fine to coarse SAND, trace silt

Moist, very dense, gray, fine to coarse
GRAVEL and fine to coarse SAND, trace silt

See core log for description

Test boring B-55 terminated at 13' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-3.75')

Corrosion sample
(4'-5')

Rollerbit through
boulder from 5 to
6 ft bgs.
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Boring Number:
B-55

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  99.15

Total Depth (ft.):  13

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
5.8 10/27/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

14:40

Bore Hole Location:  Beaver Brook Reservation, Waltham, MA

Drilling Date:  Start:  10/27/2017   End:  10/27/2017

Northing:  2967033.9054   Easting:  737747.5134
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RemarksMaterial Description
Elev.
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-55Date:Reviewed by:
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NX 4060

Hard, extremely fractured, slightly weathered, gray,
fine grained, GRANITE; primary joint set very close

Test boring B-55 terminated at 13' bgs and
backfilled with soil cuttings.
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Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  99.15

Total Depth (ft.):  13

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings

5.8 10/27/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

14:40

Bore Hole Location:  Beaver Brook Reservation, Waltham, MA

Drilling Date:  Start:  10/27/2017   End:  10/27/2017

Northing:  2967033.9054   Easting:  737747.5134

Extremely Thin
Very Thin
Thin
Medium
Thick
Very Thick
Extremely Thick

Field Hardness

Bedding (mm)

Extremely Close
Very Close
Close
Mod Close
Wide
Very Wide
Extremely Wide

Continuity (mm) Attitude Angle Aperture (mm)

Weathering

<20
20-60
60-200
200-600
600-2000
2000-6000

>6000

<20
20-60
60-200
200-600
600-2000
2000-6000

>6000

<25
25-100
100-200

>200

Extremely
Moderately
Slightly
Sound

0° - 5°
5° - 35°
35° - 55°
55° - 85°
85° - 90°

Horizontal
Shallow
Moderate
Steep
Vertical

Very Tight
Tight
Partly Open
Open
Mod. Wide
Wide

< 0.1
0.1 - 0.25
0.25 - 0.5
0.5 - 2.5
2.5 - 10

>10

Knife Can't Scratch
Scratches with
Difficulty
Scratches Readily
Grooves with
Difficulty
Grooves Readily
Carves with Knife

Very Hard

Med. Hard

Soft
Very Soft

Hard

Medium

Joint Spacing (mm)

Fresh
Slight

Moderate

Severe

Complete
Residual Soil

No Visible sign of rock material weathering; slight to no discoloration.
Discoloration indicated weathering.  All the rock material may be discoloredand may be weaker externally than
its fresh condition.
Less than half of the rock material is decomposed and/or disintergrated to a soil.  Fresh or discolored rock is
present either as a continuous framework or as corestones.
More than half of the rock material is decomposed and/or disintegrated to a soil.  Fresh or discolored rock is
present either as a continuous framework or as corestone.
All rock material is decomposed and/or disintegrated to soil.  The original mass structure is largely intact.
All rock material is converted to soil.  The mass structure and material fabric are destroyed.  There is a large
change in volume, but the soil has not been significantly transported.
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Boring Number:  B-55Date:Reviewed by:

10.0

15.0

20.0

25.0

89.2

84.2

79.2

74.2

Boring Number:
B-55

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170
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S-1

S-2

S-3

S-4

SS

SS

SS

SS

24

15

24

24

6

6

8

12

6" Topsoil

Moist, very dense, brown, fine to coarse
SAND, some fine gravel, little slightly organic
silt, trace organics

Wet, very dense, gray, fine to coarse SAND
and fine to coarse GRAVEL, little silt

Wet, very dense, gray, fine to coarse SAND
and fine to coarse GRAVEL, trace to little silt

Test boring B-56 terminated at 15' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-3.75')
Rollerbit through
boulders and
cobbles from 3.3
to 10.8' bgs.

>100

>100

80

60
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50

12

42

34

56

100/3"

38

26

28

55

26

Boring Number:
B-56

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  74.6

Total Depth (ft.):  15

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
7.2 10/27/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NX

12:15

Bore Hole Location:  Beaver Brook Reservation, Waltham, MA

Drilling Date:  Start:  10/27/2017   End:  10/27/2017

Northing:  2967084.8840   Easting:  738063.3567
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RemarksMaterial Description
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-56Date:Reviewed by:
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S-1

S-2

S-3

S-4

C-1

SS

SS

SS

SS

NX

2

24

18

3

60

2

4

14

3

60

6" Asphalt Pavement
Moist, very dense, gray, fine to coarse SAND,
some fine to coarse gravel, little silt

Moist, dense, brown, fine to coarse SAND,
some fine to coarse gravel, little silt

Wet, very dense, brown, fine GRAVEL and
fine SAND, little silt

Wet, very dense, brown, fine to coarse
GRAVEL, some fine to coarse sand, little silt

See core log for description

Test boring B-57 terminated at 14' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-4')

Attempted rock
core starting at
7.5' bgs. Core
barrel jammed
and consisted of
little recovery of
large gravel sized
fractured rock.
Advance to 9' bgs
with the rollerbit
and start rock
core.

--
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>100

--

--

100/2"
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100/3"
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100
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Boring Number:
B-57

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  95.47

Total Depth (ft.):  14

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
5.8 9/20/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NX

12:15

Bore Hole Location:  628 Trapelo Rd., Belmont, MA

Drilling Date:  Start:  9/20/2017   End:  9/20/2017

Northing:  2967193.5570   Easting:  738503.346
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RemarksMaterial Description
Elev.
Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-57Date:Reviewed by:
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NX 6060 NR

Hard, slightly weathered, gray, fine grained GABBRO;
primary joint set close.

Test boring B-57 terminated at 14' bgs.
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C-1 63
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Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  95.47

Total Depth (ft.):  14

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
5.8 9/20/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NX

12:15

Bore Hole Location:  628 Trapelo Rd., Belmont, MA

Drilling Date:  Start:  9/20/2017   End:  9/20/2017

Northing:  2967193.5570   Easting:  738503.346

Extremely Thin
Very Thin
Thin
Medium
Thick
Very Thick
Extremely Thick

Field Hardness

Bedding (mm)

Extremely Close
Very Close
Close
Mod Close
Wide
Very Wide
Extremely Wide

Continuity (mm) Attitude Angle Aperture (mm)

Weathering

<20
20-60
60-200
200-600
600-2000
2000-6000

>6000

<20
20-60
60-200
200-600
600-2000
2000-6000

>6000

<25
25-100
100-200

>200

Extremely
Moderately
Slightly
Sound

0° - 5°
5° - 35°
35° - 55°
55° - 85°
85° - 90°

Horizontal
Shallow
Moderate
Steep
Vertical

Very Tight
Tight
Partly Open
Open
Mod. Wide
Wide

< 0.1
0.1 - 0.25
0.25 - 0.5
0.5 - 2.5
2.5 - 10

>10

Knife Can't Scratch
Scratches with
Difficulty
Scratches Readily
Grooves with
Difficulty
Grooves Readily
Carves with Knife

Very Hard

Med. Hard

Soft
Very Soft

Hard

Medium

Joint Spacing (mm)

Fresh
Slight

Moderate

Severe

Complete
Residual Soil

No Visible sign of rock material weathering; slight to no discoloration.
Discoloration indicated weathering.  All the rock material may be discoloredand may be weaker externally
than its fresh condition.
Less than half of the rock material is decomposed and/or disintergrated to a soil.  Fresh or discolored rock is
present either as a continuous framework or as corestones.
More than half of the rock material is decomposed and/or disintegrated to a soil.  Fresh or discolored rock is
present either as a continuous framework or as corestone.
All rock material is decomposed and/or disintegrated to soil.  The original mass structure is largely intact.
All rock material is converted to soil.  The mass structure and material fabric are destroyed.  There is a large
change in volume, but the soil has not been significantly transported.

Material Description Remarks
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Boring Number:  B-57Date:Reviewed by:
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Boring Number:
B-57

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170
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V-1

S-1

S-2

S-3

VE

SS

SS

SS

10

10

0

--

6

10

0

5" Asphalt

Moist, brown, fine to coarse GRAVEL and fine
to coarse SAND, trace silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt
No recovery

Test boring B-58 terminated at 10' bgs and
backfilled with soil cuttings.
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Vacuum excavate
boring from the
ground surface to
6' bgs.

Analytical sample
(2'-3')

Corrosion sample
(6'-7')

Advance rollerbit
to 10' bgs.

--

>100

>100

--

90

58

100/0"

100/4"

100/4"

Boring Number:
B-58

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  94.08

Total Depth (ft.):  10

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
NE 9/28/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

--

Bore Hole Location:  602 Trapelo Rd./Agassiz St., Belmont, MA

Drilling Date:  Start:  9/28/2017   End:  9/28/2017

Northing:  2967013.6930   Easting:  738818.938
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Elev.
Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe

B
L 

 G
IN

T
 L

O
G

S
 M

W
R

A
 W

A
S

M
 3

 2
01

80
22

0.
G

P
J 

- 
3/

8/
2

1

Boring Number:  B-58Date:Reviewed by:
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V-1

V-2

S-1

S-2

S-3

VE

VE

SS

SS

SS

24

9

24

--

--

10

8

4

10" Asphalt

Moist, dark gray, fine to coarse SAND, some
fine to coarse gravel

Moist, dark gray, fine to coarse GRAVEL and
fine to coarse SAND, trace silt
Moist, very dense, gray, fine to coarse SAND,
some fine to coarse gravel, little silt

Moist, very dense, gray, fine to coarse SAND,
some fine to coarse gravel, little silt

Moist, very dense, gray, fine to coarse
GRAVEL and fine to coarse SAND, trace silt

Test boring B-59 terminated at 16' bgs and
backfilled with soil cuttings.

F
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Vacuum excavate
boring from the
ground surface to
6' bgs.

Analytical sample
(2'-3')

Analytical sample
(5'-6')

--

--
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>100

>100
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100/3"
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Boring Number:
B-59

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  88.34

Total Depth (ft.):  16

Logged By:  A. Smith/J. Wang

Abandonment Method:  Backfilled with soil cutttings
NE 9/29/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

--

Bore Hole Location:  579 Trapelo Rd., Belmont, MA

Drilling Date:  Start:  9/29/2017   End:  9/29/2017

Northing:  2966834.7650   Easting:  739160.765
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RemarksMaterial Description
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-59Date:Reviewed by:
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56

6" Asphalt
Moist, very dense, dark gray, fine to coarse
SAND, some fine to coarse gravel, trace silt

Moist, very dense, dark gray, fine to coarse
GRAVEL and fine to coarse SAND, trace silt

See core log for description

Test boring B-60 terminated at 8.5' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-3.25')

>100

>100

--
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100/3"

73

100/3"

Boring Number:
B-60

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  96.11

Total Depth (ft.):  8.5

Logged By:  J. Wang

Abandonment Method:  Backfilled with soil cuttings
NE 9/21/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NX

--

Bore Hole Location:  1075 Pleasant St., Belmont, MA

Drilling Date:  Start:  9/21/2017   End:  9/21/2017

Northing:  2966922.9100   Easting:  739437.503
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RemarksMaterial Description
Elev.
Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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NX 9360 NR

Hard, slightly weathered, medium grained, gray
GRANITE; primary joint set shallow, very close to close,
moderately fractured

Test boring B-60 terminated at 8.5' bgs.

2.0

G
ra

n
it

e

2.5

C-1 35

2.5

2.0

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  96.11

Total Depth (ft.):  8.5

Logged By:  J. Wang

Abandonment Method:  Backfilled with soil cuttings
NE 9/21/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NX

--

Bore Hole Location:  1075 Pleasant St., Belmont, MA

Drilling Date:  Start:  9/21/2017   End:  9/21/2017

Northing:  2966922.9100   Easting:  739437.503

Extremely Thin
Very Thin
Thin
Medium
Thick
Very Thick
Extremely Thick

Field Hardness

Bedding (mm)

Extremely Close
Very Close
Close
Mod Close
Wide
Very Wide
Extremely Wide

Continuity (mm) Attitude Angle Aperture (mm)

Weathering

<20
20-60
60-200
200-600
600-2000
2000-6000

>6000

<20
20-60
60-200
200-600
600-2000
2000-6000

>6000

<25
25-100
100-200

>200

Extremely
Moderately
Slightly
Sound

0° - 5°
5° - 35°
35° - 55°
55° - 85°
85° - 90°

Horizontal
Shallow
Moderate
Steep
Vertical

Very Tight
Tight
Partly Open
Open
Mod. Wide
Wide

< 0.1
0.1 - 0.25
0.25 - 0.5
0.5 - 2.5
2.5 - 10

>10

Knife Can't Scratch
Scratches with
Difficulty
Scratches Readily
Grooves with
Difficulty
Grooves Readily
Carves with Knife

Very Hard

Med. Hard

Soft
Very Soft

Hard

Medium

Joint Spacing (mm)

Fresh
Slight

Moderate

Severe

Complete
Residual Soil

No Visible sign of rock material weathering; slight to no discoloration.
Discoloration indicated weathering.  All the rock material may be discoloredand may be weaker externally
than its fresh condition.
Less than half of the rock material is decomposed and/or disintergrated to a soil.  Fresh or discolored rock is
present either as a continuous framework or as corestones.
More than half of the rock material is decomposed and/or disintegrated to a soil.  Fresh or discolored rock is
present either as a continuous framework or as corestone.
All rock material is decomposed and/or disintegrated to soil.  The original mass structure is largely intact.
All rock material is converted to soil.  The mass structure and material fabric are destroyed.  There is a large
change in volume, but the soil has not been significantly transported.

Material Description Remarks
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Boring Number:  B-60Date:Reviewed by:

5.0

10.0

15.0

20.0

91.1

86.1

81.1

76.1

Boring Number:
B-60

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170
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S-1

S-2

S-3

S-4

S-5

C-1

SS

SS

SS

SS

SS

NX

12

24

24

7

5

60

7

2

8

7

5

52

6" Asphalt
6" Cobble
Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, trace silt
Moist, dense, brown, fine to coarse SAND,
some fine to coarse gravel, trace silt

Moist, very dense, brown, fine to coarse
GRAVEL and fine to coarse SAND, trace silt

Wet, very dense, brown, fine to coarse
GRAVEL and fine to coarse SAND, trace silt

Wet, very dense, brown, fine to coarse
GRAVEL and fine to coarse SAND, trace silt
See core log for description

Test boring B-61 terminated at 14' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-4')

Analytical sample
(4'-6')

>70

41

71

>50

--

--

45

22

27

70

100/5"

70

21

26

50/1"

20

45

20

46

Boring Number:
B-61

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  94.5

Total Depth (ft.):  14

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
6 9/21/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

12:00

Bore Hole Location:  Pleasant St./Olmstead Dr., Belmont, MA

Drilling Date:  Start:  9/21/2017   End:  9/21/2017

Northing:  2966985.6420   Easting:  739825.182
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RemarksMaterial Description
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Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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NX 8760 NR

Hard, slightly weathered, medium grained, gray,
GRANITE; very close to close jointing

Test boring B-61 terminated at 14' bgs.

2:30

G
ra

n
it

e

2:00

C-1 17

2:00

2:30

1:30

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  94.5

Total Depth (ft.):  14

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
6 9/21/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

12:00

Bore Hole Location:  Pleasant St./Olmstead Dr., Belmont, MA

Drilling Date:  Start:  9/21/2017   End:  9/21/2017

Northing:  2966985.6420   Easting:  739825.182

Extremely Thin
Very Thin
Thin
Medium
Thick
Very Thick
Extremely Thick

Field Hardness

Bedding (mm)

Extremely Close
Very Close
Close
Mod Close
Wide
Very Wide
Extremely Wide

Continuity (mm) Attitude Angle Aperture (mm)

Weathering

<20
20-60
60-200
200-600
600-2000
2000-6000

>6000

<20
20-60
60-200
200-600
600-2000
2000-6000

>6000

<25
25-100
100-200

>200

Extremely
Moderately
Slightly
Sound

0° - 5°
5° - 35°
35° - 55°
55° - 85°
85° - 90°

Horizontal
Shallow
Moderate
Steep
Vertical

Very Tight
Tight
Partly Open
Open
Mod. Wide
Wide

< 0.1
0.1 - 0.25
0.25 - 0.5
0.5 - 2.5
2.5 - 10

>10

Knife Can't Scratch
Scratches with
Difficulty
Scratches Readily
Grooves with
Difficulty
Grooves Readily
Carves with Knife

Very Hard

Med. Hard

Soft
Very Soft

Hard

Medium

Joint Spacing (mm)

Fresh
Slight

Moderate

Severe

Complete
Residual Soil

No Visible sign of rock material weathering; slight to no discoloration.
Discoloration indicated weathering.  All the rock material may be discoloredand may be weaker externally
than its fresh condition.
Less than half of the rock material is decomposed and/or disintergrated to a soil.  Fresh or discolored rock is
present either as a continuous framework or as corestones.
More than half of the rock material is decomposed and/or disintegrated to a soil.  Fresh or discolored rock is
present either as a continuous framework or as corestone.
All rock material is decomposed and/or disintegrated to soil.  The original mass structure is largely intact.
All rock material is converted to soil.  The mass structure and material fabric are destroyed.  There is a large
change in volume, but the soil has not been significantly transported.

Material Description Remarks
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Boring Number:  B-61Date:Reviewed by:
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69.5

Boring Number:
B-61

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170
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S-1

S-2

S-3

S-4

S-5

C-1

S-6

SS

SS

SS

SS

SS

NX

SS

10

24

24

18

16

36

1

6

8

10

16

8

12

0

4" Asphalt
Moist, very dense, brown, fine to medium
SAND, little silt

Moist, very dense, gray-brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt

Moist, very dense, gray-brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt

Moist, very dense, gray-brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt

Moist, very dense, gray-brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt

See core log for description

No Recovery
Test boring B-62 terminated at 14.1' bgs and
backfilled with soil cuttings.

F
ill
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Analytical sample
(2'-4')

Analytical sample
(4'-6')

Corrosion sample
(6-'7.5')

Advanced rollerbit
from 10 to 11' in
rock. Cored rock
from 11 to 14' and
retrieved 12" of
cobbles and
coarse gravel.

>100

56

82

>100

>100

--

--

17

14

14

66

18

100/1"

100/4"

28

44

92

40

28

38

100

100/4"

25

56

Boring Number:
B-62

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  85.85

Total Depth (ft.):  14.1

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
6.0 11/13/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NX

09:15

Bore Hole Location:  1010 Pleasant St., Belmont, MA

Drilling Date:  Start:  11/9/2017   End:  11/13/2017

Northing:  2966921.5300   Easting:  740085.377

S
am

p
le

N
u

m
b

er

B
lo

w
s 

p
er

6 
in

ch
es

S
am

p
le

R
ec

o
ve

ry
 (

in
)

G
ra

p
h

ic
 L

o
g

S
tr

at
a

S
am

p
le

L
en

g
th

 (
in

)

RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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NX 3336

Hard, moderately fractured, slightly weathered, gray,
medium grained, GRANITE; primary joint set steep
to vertical, very close, rough, stepped

Continue split spoon sampling at 14' bgs.

1
G

R
A

N
IT

E
C-1 0

2

2

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  85.85

Total Depth (ft.):  14

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings

6.0 11/13/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NX

09:15

Bore Hole Location:  1010 Pleasant St., Belmont, MA

Drilling Date:  Start:  11/9/2017   End:  11/13/2017

Northing:  2966921.5300   Easting:  740085.377

Extremely Thin
Very Thin
Thin
Medium
Thick
Very Thick
Extremely Thick

Field Hardness

Bedding (mm)

Extremely Close
Very Close
Close
Mod Close
Wide
Very Wide
Extremely Wide

Continuity (mm) Attitude Angle Aperture (mm)

Weathering

<20
20-60
60-200
200-600
600-2000
2000-6000

>6000

<20
20-60
60-200
200-600
600-2000
2000-6000

>6000

<25
25-100
100-200

>200

Extremely
Moderately
Slightly
Sound

0° - 5°
5° - 35°
35° - 55°
55° - 85°
85° - 90°

Horizontal
Shallow
Moderate
Steep
Vertical

Very Tight
Tight
Partly Open
Open
Mod. Wide
Wide

< 0.1
0.1 - 0.25
0.25 - 0.5
0.5 - 2.5
2.5 - 10

>10

Knife Can't Scratch
Scratches with
Difficulty
Scratches Readily
Grooves with
Difficulty
Grooves Readily
Carves with Knife

Very Hard

Med. Hard

Soft
Very Soft

Hard

Medium

Joint Spacing (mm)

Fresh
Slight

Moderate

Severe

Complete
Residual Soil

No Visible sign of rock material weathering; slight to no discoloration.
Discoloration indicated weathering.  All the rock material may be discoloredand may be weaker externally than
its fresh condition.
Less than half of the rock material is decomposed and/or disintergrated to a soil.  Fresh or discolored rock is
present either as a continuous framework or as corestones.
More than half of the rock material is decomposed and/or disintegrated to a soil.  Fresh or discolored rock is
present either as a continuous framework or as corestone.
All rock material is decomposed and/or disintegrated to soil.  The original mass structure is largely intact.
All rock material is converted to soil.  The mass structure and material fabric are destroyed.  There is a large
change in volume, but the soil has not been significantly transported.

Material Description Remarks
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Boring Number:  B-62Date:Reviewed by:
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Boring Number:
B-62

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170
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S-1

S-2

S-3

S-4

S-5

S-6

SS

SS

SS

SS

SS

SS

24

6

24

10

24

3

10

6

12

10

16

0

Moist, very dense, gray, fine to coarse SAND,
some fine to coarse gravel, little silt

Moist, very dense, gray, fine to coarse SAND,
some fine to coarse gravel, little silt

Wet, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, little silt

Wet, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, trace silt

Wet, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, trace silt

No Recovery
Test boring B-63 terminated at 14.3' bgs and
backfilled with soil cuttings.
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Analytical sample
(2-2.5')

Analytical sample
(4-6')

>100

--

90

>100

>100

--

20

100/6"

21
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40

100/3"

70

25

100/4"

80

70

65

80

78

100

100

Boring Number:
B-63

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  74.79

Total Depth (ft.):  14.3

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
6.2 9/20/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

15:35

Bore Hole Location:  1010 Pleasant St., Belmont, MA

Drilling Date:  Start:  9/20/2017   End:  9/20/2017

Northing:  2967275.6760   Easting:  740503.059
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-63Date:Reviewed by:
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V-1

S-1

S-2

S-3

VE

SS

SS

SS

24

24

16

--

10

16

8

4" Peastone

Moist, brown-gray, fine to medium SAND,
some fine to coarse gravel, little silt

Moist, hard, brown, fine to coarse SAND,
some silt, some fine to coarse gravel

Moist, hard, brown, SILT, little fine to coarse
gravel, trace fine sand

Wet, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, little silt

Test boring B-64 terminated at 15.3' bgs and
backfilled with soil cuttings.
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Vacuum excavate
boring from the
ground surface to
6' bgs.

Analytical sample
(2'-2.5')

Analytical sample
(6'-8')

Corrosion sample
(8'-10')

--

41

>100

>100

16

54

23

21

52

26

20

54

100/4"

50

100

Boring Number:
B-64

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  73

Total Depth (ft.):  15.3

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
11.8 11/20/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

10:25

Bore Hole Location:  1000 Pleasant St., Belmont, MA

Drilling Date:  Start:  11/20/2017   End:  11/20/2017

Northing:  2967341.7673   Easting:  740754.7076
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-64Date:Reviewed by:
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S-1

S-2

S-3

S-4

S-5

S-6

SS

SS

SS

SS

SS

SS

24

24

24

15

6

12

12

5

20

12

6

10

4" Topsoil
Bottom 4": Moist, very dense, brown, fine to
coarse SAND, some fine coarse gravel, little
silt
Moist, very dense, brown, fine to coarse
SAND, some fine coarse gravel, little silt

Moist, medium dense, brown, SILT, some fine
to medium sand, trace fine sand

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, trace silt

Wet, very dense, gray-brown, fine to coarse
SAND, some fine to coarse gravel, some silt

Wet, very dense, gray-brown, fine to coarse
SAND, some fine to coarse gravel, little silt
Test boring B-65 terminated at 15' bgs and
backfilled with soil cuttings.
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Analytical sample
(2-4')

64

36

22

>100

--

>100

12

10
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20

100/6"

28

32

14

10
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100/6"

32

22

12

100/3"

30

12

24

Boring Number:
B-65

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  74.4

Total Depth (ft.):  15

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
9.0 9/19/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

13:40

Bore Hole Location:  800 Pleasant St., Belmont, MA

Drilling Date:  Start:  9/19/2017   End:  9/19/2017

Northing:  2967744.1836   Easting:  741155.4214
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RemarksMaterial Description
Elev.
Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-65Date:Reviewed by:
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V-1

V-2

S-1

S-2

C-1

S-3

VE

VE

SS

SS

NX

SS

12

6

24

3

12

2

--

--

12

3

--

1

3" Concrete
1" Gravel Subbase

Moist, dark gray, fine to coarse SAND, some
silt, little fine to coarse gravel

Moist, dark brown, SILT, little clay, trace fine
gravel

Wet, medium dense, black, Organic SILT and
fine to coarse SAND, trace fine gravel

No Recovery

Wet, very dense, brown, fine to coarse SAND,
some silt, little fine to coarse gravel
Test boring B-66 terminated at 14.1' bgs and
backfilled with soil cuttings.
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Vacuum excavate
boring from the
ground surface to
6' bgs.

Analytical sample
(3-4')

Corrosion sample
(4'-6')

Rollerbit from 12
to 13' bgs.

--

--

17

--

--

--

17

100/3"

100/2"

10

7

14

Boring Number:
B-66

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  73.6

Total Depth (ft.):  14.2

Logged By:  J. Wang

Abandonment Method:  Backfilled with soil cuttings
7.0 9/26/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NX

13:20

Bore Hole Location:  790 Pleasant St., Belmont, MA

Drilling Date:  Start:  9/26/2017   End:  9/26/2017

Northing:  2967939.2190   Easting:  741497.916
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RemarksMaterial Description
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Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-66Date:Reviewed by:
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V-1

S-1

S-2

S-3

VE

SS

SS

SS

14

3

9

--

5

3

6

3" Concrete
3" Sand Subbase

Moist, dark brown, fine to coarse SAND,
some fine to coarse gravel, trace silt

Moist, hard, brown, Organic fine to coarse
SAND and SILT, some fine gravel

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, little silt

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, little silt
Test boring B-67 terminated at 14.8' bgs and
backfilled with soil cuttings.

F
ill

S
ilt

y 
S

an
d

Vacuum excavate
boring from the
ground surface to
6' bgs.

Analytical sample
(3-4')--

>100

--

>100

11

100/3"

70

18

100/3"

100/2"

Boring Number:
B-67

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  73.01

Total Depth (ft.):  14.8

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
2.5 10/3/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

12:15

Bore Hole Location:  782 Pleasant St., Belmont, MA

Drilling Date:  Start:  10/3/2017   End:  10/3/2017

Northing:  2968066.8890   Easting:  741677.9
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-67Date:Reviewed by:
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V-1

V-2

S-1

S-2

S-3

VE

VE

SS

SS

SS

12

12

24

24

18

--

--

8

14

12

3" Concrete & 1" Sand Subbase

Moist, dark brown, fine to coarse SAND,
some fine to coarse gravel, trace silt

Moist, dark brown, fine to coarse SAND,
some fine to coarse gravel, trace silt

Moist, dense, brown, fine SAND and SILT

Moist, very dense, brown, SILT, some fine to
coarse sand, trace fine gravel

Wet, very dense, brown, fine to medium
SAND, some fine to coarse gravel, some silt

Test boring B-68 terminated at 15.5' bgs and
backfilled with soil cuttings.

F
ill

S
ilt

y 
S

an
d

Vacuum excavate
boring from the
ground surface to
6' bgs.

Analytical sample
(2'-3')

Analytical sample
(3'-4')

--

--

37

>100

>100

33

38

44

28

84

46

9

70

100/6"

36

100

Boring Number:
B-68

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  69.93

Total Depth (ft.):  15.5

Logged By:  A. Smith / J. Wang

Abandonment Method:  Backfilled with soil cuttings
6.1 10/2/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

13:15

Bore Hole Location:  762 Pleasant St., Belmont, MA

Drilling Date:  Start:  10/2/2017   End:  10/2/2017

Northing:  2968334.4810   Easting:  742022.9
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-68Date:Reviewed by:
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S-1

S-2

S-3

S-4

S-5

S-6

SS

SS

SS

SS

SS

SS

18

24

24

24

24

24

8

10

8

12

16

10

6" Asphalt
Moist, very dense, brown, fine to coarse
Sand, some fine to coarse gravel, little silt

Moist, dense, brown, fine to coarse Sand,
some fine to coarse gravel, little silt

Moist, dense, brown, fine to coarse SAND,
some silt, little fine gravel

Moist, dense, brown, fine to medium SAND,
some silt, trace fine gravel

Moist, very dense, gray, fine to coarse SAND,
little silt, little fine gravel

Wet, very dense, brown, fine to coarse SAND,
some fine to coarse gravel, little silt
Test boring B-69 terminated at 14.8' bgs and
backfilled with soil cuttings.

F
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d

Analytical sample
(2-4')

Analytical sample
(4-6')

Corrosion sample
(6'-8')

92

38

33

40

90

>100

7

24

12

15

12

85

44

25

15

12

45

100/4"

48

13
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28

45

12

18

20

70

Boring Number:
B-69

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  74.66

Total Depth (ft.):  14.8

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
11.5 9/19/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

10:25

Bore Hole Location:  750 Pleasant St., Belmont, MA

Drilling Date:  Start:  9/19/2017   End:  9/19/2017

Northing:  2968469.5950   Easting:  742257.907
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe

B
L 

 G
IN

T
 L

O
G

S
 M

W
R

A
 W

A
S

M
 3

 2
01

80
22

0.
G

P
J 

- 
3/

8/
2

1

Boring Number:  B-69Date:Reviewed by:
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S-2

S-3

S-4

S-5

S-6
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SS

18
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9
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24

6
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18

4

18

14

1

5" Asphalt
Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, little silt

Moist, dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, little silt

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, little silt

Moist, very dense, gray-brown, fine to coarse
SAND, some fine gravel, little silt

Moist, very dense, gray-brown, fine to coarse
SAND, some fine to coarse gravel, trace silt

Moist, very dense, gray-brown, fine to coarse
SAND, some fine to coarse gravel, trace silt
Test boring B-70 terminated at 13.5' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-4')

Analytical sample
(6'-8')

58

35

>100

93
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--
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100/3"
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Boring Number:
B-70

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher, J. Murphy

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  78.82

Total Depth (ft.):  13.5

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
3.2 9/18/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

15:15

Bore Hole Location:  Pleasant St./Snake Hill Rd., Belmont, MA

Drilling Date:  Start:  9/18/2017   End:  9/18/2017

Northing:  2968930.1200   Easting:  742578.168
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-70Date:Reviewed by:
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V-1

S-1

S-2

S-3

S-4

VE

SS

SS

SS

SS

8

4

13

18

1

2

13

12

6" Topsoil
Moist, medium dense, brown, fine to medium
SAND, little silt

Moist, dark brown, fine to coarse SAND and
fine to coarse GRAVEL, little silt

No Recovery

Moist, very dense, dark gray, fine to coarse
SAND, little fine gravel

Moist, very dense, gray, fine SAND, some fine
to coarse gravel, little silt

Moist, very dense, dark brown, fine to coarse
SAND, some fine gravel, little silt

Test boring B-71 terminated at 15.5' bgs and
backfilled with soil cuttings.
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ra
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Vacuum excavate
boring from the
ground surface to
4' bgs.

Analytical sample
(2'-3')
Some cobbles in
sample VE-1.

Coarse gravel
fragment in spoon
tip.

>100

>100

>100

>100

20

100/4"

71

28

100/2"

60

40

100/1"

100/5.5"

Boring Number:
B-71

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  75.15

Total Depth (ft.):  15.5

Logged By:  J. Wang

Abandonment Method:  Backfilled with soil cuttings
NE 9/25/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

13:45

Bore Hole Location:  710 Pleasant St., Belmont, MA

Drilling Date:  Start:  9/25/2017   End:  9/25/2017

Northing:  2969443.2520   Easting:  742853.145
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-71Date:Reviewed by:
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S-1

S-2

S-3

S-4

S-5

SS

SS

SS

SS

SS

18

24

12

6

2

7

8

10

4

0

5" Asphalt
Moist, very dense, gray, fine to coarse SAND
and fine to coarse GRAVEL, little silt

Moist, hard, brown, SILT, some fine to coarse
sand, little fine gravel

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt

No Recovery:
3" Spoon: Moist, very dense, brown, fine to
coarse SAND and fine to coarse GRAVEL,
little silt
Test boring B-72 terminated at 13.5' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-4')

Analytical sample
(4'-5')

Corrosion sample
(6'-6.5')

Core through
boulder from 9 to
11.5' bgs.

56

78

>100

>100

>50

20

18

18

100

50/2"

28

30

100

28

48

22

Boring Number:
B-72

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  71.72

Total Depth (ft.):  13.5

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
3.0 9/15/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NX

11:45

Bore Hole Location:  Pleasant St./Moore St., Belmont, MA

Drilling Date:  Start:  9/15/2017   End:  9/15/2017

Northing:  2969926.0748   Easting:  743401.939
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Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe

B
L 

 G
IN

T
 L

O
G

S
 M

W
R

A
 W

A
S

M
 3

 2
01

80
22

0.
G

P
J 

- 
3/

8/
2

1

Boring Number:  B-72Date:Reviewed by:
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S-1

S-2

S-3

S-4

S-5

S-6

SS

SS

SS

SS

SS

SS

24

24

9

3

9

4

10

14

9

3

6

2

Top 6": Topsoil
Bottom 4": Moist, medium dense, brown, fine
SAND, little silt, trace fine gravel

Moist, very dense, brown, fine to coarse
SAND, little silt, little fine gravel

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, little silt

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, little silt

Wet, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, little silt

Wet, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, little silt
Test boring B-73 terminated at 14.3' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-4')
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--
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62
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84
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100/3"

10
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14

45

Boring Number:
B-73

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  81.67

Total Depth (ft.):  14.3

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
8.0 9/15/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

14:30

Bore Hole Location:  624 Pleasant St., Belmont, MA

Drilling Date:  Start:  9/15/2017   End:  9/15/2017

Northing:  2970178.3111   Easting:  743563.9377
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RemarksMaterial Description
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Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-73Date:Reviewed by:
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S-3

S-4

S-5

S-6
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14

24

12

5

15

24

12

4

12

4

10

6

4" Asphalt
Moist, very dense, brown, fine to coarse
SAND, some fine gravel, little silt

Moist, dense, brown, fine to coarse SAND,
some fine gravel, little silt

Moist, very dense, brown, fine to coarse
SAND, some fine gravel, little silt

Wet, very dense, dark gray, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Wet, very dense, dark gray, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Test boring B-74 terminated at 16' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-4')

Core through
boulder from 6 to
7.5' bgs.

>100

48

>100

--

>100

>100

44

12
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100/5"

52
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34

100

70

46

100/2"

14

100/3"

80

35

100

Boring Number:
B-74

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  74.86

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
7.0 9/14/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

15:10

Bore Hole Location:  Alexander Ave./Pleasant St., Belmont, MA

Drilling Date:  Start:  9/14/2017   End:  9/14/2017

Northing:  2970563.1560   Easting:  743850.058
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RemarksMaterial Description
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Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-74Date:Reviewed by:
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V-1VE --

6" Asphalt
Moist, brown, fine to coarse GRAVEL and fine
to coarse SAND, trace silt

Concrete block encountered in vacuum
excavated hole. Test boring B-75 backfilled
with soil cuttings and offest to B-75A (MW).

F
ill--

Boring Number:
B-75

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  55.69

Total Depth (ft.):  1.8

Logged By:  J. Wang

Abandonment Method:  Backfilled wiht soil cuttings
NE NE

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NX

NE

Bore Hole Location:  543 Pleasant St., Belmont, MA

Drilling Date:  Start:  9/22/2017   End:  9/22/2017

Northing:  2971000.5200   Easting:  744248.625
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RemarksMaterial Description
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-75Date:Reviewed by:
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V-1

V-2

S-1

S-2

C-1

VE

VE

SS

SS

NX

24

6

60

--

--

8

0

30

9" Asphalt

Moist, brown, fine to medium SAND, little
fine gravel, trace silt

Moist to wet, brown, fine to coarse SAND
and fine to coarse GRAVEL, little silt

Wet, dense, brown, fine to coarse GRAVEL,
some fine to coarse sand, little silt

See core log for description

Test boring B-75A (MW) terminated at 14.5'
bgs and backfilled with soil cuttings.
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Vacuum
excavate boring
from the ground
surface to 4' bgs.
Vacuum
excavation could
not be conducted
past 4' bgs due
to cobbles.
Cobbles were
noted in the
vacuum
excavated hole.

Corrosion
sample (6'-8')

--

--

33

>100

--

12

100/6"

13

20

21

Boring Number:
B-75A (MW)

Sheet 1 of 2

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  55.69

Total Depth (ft.):  14.5

Logged By:  A. Smith

Abandonment Method:  Monitoring well installed

5.0 11/16/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NX

11:15

Bore Hole Location:  543 Pleasant St., Belmont, MA

Drilling Date:  Start:  11/16/2017   End:  11/16/2017

Northing:  2971005.5200   Easting:  744248.625
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RemarksMaterial Description
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):

Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-75A (MW)Date:Reviewed by:
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245060C-1

Hard, slightly fractured, slightly weathered, gray, fine to
medium grained, DIORITE; primary joint set shallow to
moderate, close, rough, stepped

Test boring B-75A (MW) terminated at 14.5' bgs and
converted into a monitoring well.

NX

Extremely Thin
Very Thin
Thin
Medium
Thick
Very Thick
Extremely Thick

Field Hardness

Bedding (mm)

Extremely Close
Very Close
Close
Mod Close
Wide
Very Wide
Extremely Wide

Continuity (mm) Attitude Angle Aperture (mm)

Weathering

<20
20-60
60-200
200-600
600-2000
2000-6000

>6000

<20
20-60
60-200
200-600
600-2000
2000-6000

>6000

<25
25-100
100-200

>200

Extremely
Moderately
Slightly
Sound

0° - 5°
5° - 35°
35° - 55°
55° - 85°
85° - 90°

Horizontal
Shallow
Moderate
Steep
Vertical

Very Tight
Tight
Partly Open
Open
Mod. Wide
Wide

< 0.1
0.1 - 0.25
0.25 - 0.5
0.5 - 2.5
2.5 - 10

>10

Knife Can't Scratch
Scratches with
Difficulty
Scratches Readily
Grooves with
Difficulty
Grooves Readily
Carves with Knife

Very Hard

Med. Hard

Soft
Very Soft

Hard

Medium

Joint Spacing (mm)

Fresh
Slight

Moderate

Severe

Complete
Residual Soil

No Visible sign of rock material weathering; slight to no discoloration.
Discoloration indicated weathering.  All the rock material may be discoloredand may be weaker externally
than its fresh condition.
Less than half of the rock material is decomposed and/or disintergrated to a soil.  Fresh or discolored rock is
present either as a continuous framework or as corestones.
More than half of the rock material is decomposed and/or disintegrated to a soil.  Fresh or discolored rock is
present either as a continuous framework or as corestone.
All rock material is decomposed and/or disintegrated to soil.  The original mass structure is largely intact.
All rock material is converted to soil.  The mass structure and material fabric are destroyed.  There is a large
change in volume, but the soil has not been significantly transported.

Date:Reviewed by: Boring Number:  B-75A (MW)

10.0
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Boring Number:
B-75A (MW)

Sheet 2 of 2

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Material Description Remarks
Elevation

Depth
(ft) G

ra
p

h
ic

L
o

g

D
ri

ll 
R

at
e

(m
in

/f
t)

R
Q

D
(%

)

R
ec

o
ve

ry
(%

)

S
am

p
le

L
en

g
th

 (
in

)

S
am

p
le

N
u

m
b

er

S
am

p
le

T
yp

e

S
tr

at
a

R
O

C
K

 C
O

R
IN

G
  L

O
G

  G
IN

T
 L

O
G

S
 M

W
R

A
 W

A
S

M
 3

 2
01

80
22

0.
G

P
J 

- 
3/

16
/1

8

NR



S-1

S-2

S-3

S-4

S-5

S-6

SS

SS

SS

SS

SS

SS

24

24

20

14

4

9

10

12

8

12

4

9

Top 6": Topsoil
Bottom 4": Moist, medium dense, brown, fine
to coarse SAND, some fine gravel, trace silt

Moist, medium stiff, brown, CLAY and SILT,
some fine to medium sand

Moist, hard, brown, CLAY and SILT, some
fine to medium sand

Moist, very dense, brown, fine to coarse
SAND, some fine gravel, little silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, little silt
Test boring B-76 terminated at 14.8' bgs and
backfilled with soil cuttings.
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Boring Number:
B-76

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  48.09

Total Depth (ft.):  14.8

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
NE 9/18/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

13:45

Bore Hole Location:  Winner St./Pleasant St., Belmont, MA

Drilling Date:  Start:  9/13/2017   End:  9/13/2017

Northing:  2971057.4620   Easting:  744517.272
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RemarksMaterial Description
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-76Date:Reviewed by:
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4" Asphalt
Moist, very dense, brown, fine to medium
SAND, some fine gravel, little silt

Moist, very dense, brown, SILT, some fine to
coarse sand, little fine gravel

Top 6": Moist, very dense, brown, SILT, some
fine to coarse sand, little fine gravel
Bottom 12": Moist, very dense, gray, fine to
coarse SAND, some fine to coarse gravel,
trace silt
Moist, very dense, brown, fine to coarse
SAND, little fine gravel, little silt

Moist, very dense, brown, fine to coarse
SAND, little fine gravel, little silt

Moist, very dense, brown, fine to coarse
SAND, little fine gravel, little silt

Test boring B-77 terminated at 15' bgs and
backfilled with soil cuttings.
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Cobbles from 1.2
to 2' bgs.

Analytical sample
(2'-4')

Rollerbit through
cobbles from 10
to 13' bgs.
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Boring Number:
B-77

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  51.11

Total Depth (ft.):  15

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
8.0 9/11/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

13:20

Bore Hole Location:  5 Stella Road, Belmont, MA

Drilling Date:  Start:  9/11/2017   End:  9/11/2017

Northing:  2971652.8460   Easting:  745125.079
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RemarksMaterial Description
Elev.
Depth

(ft)

S
am

p
le

T
yp

e

N
-V

al
u

e

Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-77Date:Reviewed by:
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4" Asphalt
Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, little silt

Wet, medium dense, brown, fine to coarse
SAND, some fine gravel, trace silt

No Recovery

No Recovery;
3" Spoon: Moist, dense, brown, fine to
medium SAND, little silt

Moist, dense, brown, SILT, little fine sand

Wet, very dense, brown, fine to coarse SAND,
some fine to coarse gravel, little silt
Test boring B-78 terminated at 14.5' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-4'). Coarse
gravel in spoon
tip.

Coarse gravel in
spoon tip.

Corrosion sample
(6'-8')
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Boring Number:
B-78

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  50.47

Total Depth (ft.):  14.5

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
7.5 9/13/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

10:35

Bore Hole Location:  422 Pleasant St., Belmont, MA

Drilling Date:  Start:  9/13/2017   End:  9/13/2017

Northing:  2971804.7740   Easting:  745417.737
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RemarksMaterial Description
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-78Date:Reviewed by:
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Top 4": Topsoil
Bottom 8": Moist, medium dense, brown, fine
to medium SAND, trace silt

Moist, dense, brown, fine to coarse SAND,
some fine to coarse gravel, little silt

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, trace silt

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, trace silt

Top 8": Moist, very dense, brown, fine to
coarse SAND, some fine to coarse gravel,
trace silt
Bottom 6": Moist, very dense, brown, SILT,
little fine sand

Wet, hard, gray, CLAY & SILT, little fine to
medium sand

Test boring B-79 terminated at 16' bgs and
backfilled with soil cuttings.
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Boring Number:
B-79

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  48.61

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
9.5 9/14/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

10:00

Bore Hole Location:  3 Scott Road, Belmont, MA

Drilling Date:  Start:  9/14/2017   End:  9/14/2017

Northing:  2972192.9570   Easting:  745884.085
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RemarksMaterial Description
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-79Date:Reviewed by:
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6" Asphalt

Moist, brown, fine to coarse SAND, some fine
to coarse gravel, trace silt

Moist, brown, fine to coarse SAND, some fine
to coarse gravel, trace silt
Wet, very dense, brown, fine to coarse SAND,
some fine to coarse gravel, trace silt

Moist, dense, brown to gray, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Wet, very dense, dark gray, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Wet, very dense, dark gray, fine to medium
SAND, trace silt, trace fine gravel

Test boring B-80 terminated at 16' bgs and
backfilled with soil cuttings.
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Vacuum excavate
boring from the
ground surface to
4' bgs.
Cobbles observed
in borehole fro 1
to 5' bgs.

Analytical sample
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Boring Number:
B-80

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  49.15

Total Depth (ft.):  16

Logged By:  J. Wang

Abandonment Method:  Backfilled with soil cuttings
8.5 9/25/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

10:30

Bore Hole Location:  Pleasant St./Brighton St., Belmont, MA

Drilling Date:  Start:  9/22/2017   End:  9/22/2017

Northing:  2972521.9200   Easting:  746251.684
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-80Date:Reviewed by:
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3" Topsoil
Dry, very dense, light brown, fine SAND and
SILT, trace roots

Dry, very dense, light brown, fine SAND and
SILT, trace roots

Wet, very dense, brown, fine to coarse
GRAVEL, little fine to coarse sand, trace silt

Top 12": Moist, very dense, brown, fine to
coarse SAND, trace silt
Bottom 8": Moist, very dense, light brown,
SILT and fine to medium SAND, tace fine
gravel

Wet, very dense, gray, fine to medium
GRAVEL

Wet, very dense, light brown, fine SAND,
some silt
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Analytical sample
(2'-2.9')

Asphalt
encountered from
3 to 3.5' bgs.

Analytical sample
(6'-8')
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Boring Number:
B-81

Sheet 1 of 2

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  50.22

Total Depth (ft.):  26

Logged By:  J.Wang

Abandonment Method:  Backfilled with soil cuttings
9.0 10/4/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

14:30

Bore Hole Location:  Pleasant St./Concord Turnpike, Belmont, MA

Drilling Date:  Start:  10/4/2017   End:  10/4/2017

Northing:  2972932.4574   Easting:  746740.3706
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RemarksMaterial Description
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-81Date:Reviewed by:
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S-7SS 24 15

Wet, very dense, light brown, fine SAND

Test boring B-81 terminated at 26' bgs and
backfilled with soil cuttings.
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Boring Number:  B-81

Boring Number:
B-81

Sheet 2 of 2

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170
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8" Asphalt

Moist, very dense, gray, fine to coarse
SAND, some fine to coarse gravel, trace silt

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, little silt

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, little silt

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, little silt

Moist, hard, brown, CLAY & SILT, some fine
sand

Drill crew notified that test boring location
was too close to an existing utility. The
boring was backfilled with drill cuttings and
offset to boring location B-82A.
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Boring Number:
B-82

Sheet 1 of 1

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  51.64

Total Depth (ft.):  10

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings

NE NE

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

NE

Bore Hole Location:  9 Venner Rd., Arlington, MA

Drilling Date:  Start:  10/3/2017   End:  10/3/2017

Northing:  2973277.1544   Easting:  746927.0222
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):

Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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4" Asphalt
Moist, stiff, dark brown, Organic SILT, some
fine to coarse sand, trace fine gravel

Moist, dense, brown, fine to coarse SAND,
some fine gravel, little silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt

Moist, very dense, brown, fine to medium
SAND, some fine to coarse gravel, little silt

Top 6": Moist, hard, brown, SILT, some fine to
medium sand, trace fine gravel
Bottom 6": Moist, very dense, light brown, fine
SAND, little silt

Moist, dense, brown, fine SAND, little silt

Moist, dense, brown, fine SAND, little silt
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Boring Number:
B-82A

Sheet 1 of 2

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / P. Fisher

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  51.64

Total Depth (ft.):  26

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
8.5 11/9/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

11:10

Bore Hole Location:  9 Venner Rd., Arlington, MA

Drilling Date:  Start:  11/9/2017   End:  11/9/2017

Northing:  2973277.1544   Easting:  746927.0222
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Moist, very dense, brown, fine SAND, little silt

Test boring B-82A terminated at 26' bgs and
backfilled with soil cuttings.
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Boring Number:  B-82A

Boring Number:
B-82A

Sheet 2 of 2

Client: MWRA

Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3

Project Number:  101038-102170
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7" Concrete

Moist, brown, fine to coarse SAND, some fine
to coarse gravel, trace silt
Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, trace silt

Moist, very dense, brown, fine to coarse
SAND, little fine gravel, trace silt

Moist, very dense, brown, fine to coarse
SAND, little fine gravel, trace silt

Moist, hard, brown, CLAY & SILT, trace fine
to medium sand

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt
Test boring B-84 terminated at 15' bgs and
backfilled with soil cuttings.
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Silt in spoon tip.

Sample S-6
driven to 15' bgs
with 300lb
hammer.
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Boring Number:
B-84

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  49.41

Total Depth (ft.):  15

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
NE 10/2/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

10:00

Bore Hole Location:  235 Pleasant Street, Arlington, MA

Drilling Date:  Start:  10/2/2017   End:  10/2/2017

Northing:  2973644.3219   Easting:  747551.1924
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-84Date:Reviewed by:
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5" Topsoil
Moist, medium dense, brown, SILT and fine
SAND

Moist, medium dense, brown, fine to medium
SAND, little fine gravel, trace silt

Wet, very dense, brown, fine to coarse SAND,
little fine gravel, trace silt

Wet, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, trace silt

Moist, hard, brown, SILT

Moist, hard, brown, CLAY

Moist, hard, brown, CLAY and SILT, trace fine
to medium sand

Test boring B-85 terminated at 16' bgs and
backfilled with soil cuttings.
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Boring Number:
B-85

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / D. Jacobs

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  45.35

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
6.5 9/8/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

09:00

Bore Hole Location:  211 Pleasant St., Arlington, MA

Drilling Date:  Start:  9/7/2017   End:  9/8/2017

Northing:  2973919.8504   Easting:  747898.0533
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-85Date:Reviewed by:
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3" Topsoil
Moist, dense, brown, fine to coarse SAND,
some fine to coarse GRAVEL, little silt

Moist, medium dense, brown, fine to coarse
SAND, some fine to coarse GRAVEL, little silt

Wet, medium dense, brown, fine to coarse
SAND, some silt, little fine to coarse gravel

Wet, medium dense, gray, fine to coarse
GRAVEL, some fine to coarse SAND, little silt

No recovery

See core log for description

Test boring B-86 terminated at 15' bgs and
backfilled with soil cuttings.
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Boring Number:
B-86

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  55.91

Total Depth (ft.):  15

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
3.0 9/6/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NX

15:45

Bore Hole Location:  Kensignton Park at Pleasant St., Arlington, MA

Drilling Date:  Start:  9/6/2017   End:  9/6/2017

Northing:  2974281.9003   Easting:  748160.7361
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-86Date:Reviewed by:
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C-1 22NX 10060 NR

2

2

Hard, very slightly weathered, moderately fractured,
dark gray, GRANITE, medium dipping with very close to
close joint spacing.

Test boring B-86 terminated at 15' bgs.

4

6

B
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2

Extremely Thin
Very Thin
Thin
Medium
Thick
Very Thick
Extremely Thick

Field Hardness

Bedding (mm)

Extremely Close
Very Close
Close
Mod Close
Wide
Very Wide
Extremely Wide

Continuity (mm) Attitude Angle Aperture (mm)

Weathering

<20
20-60
60-200
200-600
600-2000
2000-6000

>6000

<20
20-60
60-200
200-600
600-2000
2000-6000

>6000

<25
25-100
100-200

>200

Extremely
Moderately
Slightly
Sound

0° - 5°
5° - 35°
35° - 55°
55° - 85°
85° - 90°

Horizontal
Shallow
Moderate
Steep
Vertical

Very Tight
Tight
Partly Open
Open
Mod. Wide
Wide

< 0.1
0.1 - 0.25
0.25 - 0.5
0.5 - 2.5
2.5 - 10

>10

Knife Can't Scratch
Scratches with
Difficulty
Scratches Readily
Grooves with
Difficulty
Grooves Readily
Carves with Knife

Very Hard

Med. Hard

Soft
Very Soft

Hard

Medium

Joint Spacing (mm)

Fresh
Slight

Moderate

Severe

Complete
Residual Soil

No Visible sign of rock material weathering; slight to no discoloration.
Discoloration indicated weathering.  All the rock material may be discoloredand may be weaker externally
than its fresh condition.
Less than half of the rock material is decomposed and/or disintergrated to a soil.  Fresh or discolored rock is
present either as a continuous framework or as corestones.
More than half of the rock material is decomposed and/or disintegrated to a soil.  Fresh or discolored rock is
present either as a continuous framework or as corestone.
All rock material is decomposed and/or disintegrated to soil.  The original mass structure is largely intact.
All rock material is converted to soil.  The mass structure and material fabric are destroyed.  There is a large
change in volume, but the soil has not been significantly transported.

Boring Number:  B-86Date:Reviewed by:
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Boring Number:
B-86

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Material Description Remarks
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S-3

S-4
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S-7
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SS
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SS
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24

24

2

0

5

0

14

12

17

2

0

4

0

3" Topsoil
Dry, very dense, brown, fine to medium
SAND, some fine to coarse GRAVEL, little silt

Dry, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, trace silt

Dry, very dense, brown, fine to medium
SAND, some fine to coarse GRAVEL, little silt
Moist, very dense, brown, fine SAND, little silt

Moist, very dense, gray, fine to coarse SAND
and fine to coarse GRAVEL, trace silt

No recovery

Wet, very dense, brown, fine to coarse SAND,
some fine to coarse GRAVEL, little silt

No Recovery
Test boring B-87 terminated at 14' bgs and
backfilled with soil cuttings.
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12

12
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16

12

80

Boring Number:
B-87

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  60.23

Total Depth (ft.):  14

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
11.5 9/8/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

13:30

Bore Hole Location:  Pleasant St./Gray St., Arlington, MA

Drilling Date:  Start:  9/8/2017   End:  9/8/2017

Northing:  2974926.5197   Easting:  748441.0614
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-87Date:Reviewed by:
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S-3

S-4

S-5

S-6
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SS
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SS

24

24

15

9

24

24

14

16

12

9

16

14

6" Topsoil
Moist, medium dense, brown, Slightly Organic
SILT and fine SAND.  1" fine to medium sand
lens at 17' bgs
Top 6": Moist, dense, brown, Organic SILT
and fine SAND
Bottom 10": Moist, very dense, brown, fine to
coarse SAND and fine to coarse GRAVEL,
trace silt
Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Moist, very dense, brown, fine to coarse
SAND, little fine gravel, trace silt

Moist, very dense, brown, fine to coarse
SAND, little fine gravel, trace silt

Top 3": Moist, dense, brown, fine to coarse
SAND, little fine gravel, trace silt
Bottom 11": Wet, hard, brown, CLAY, some
fine to medium sand, trace fine gravel
Bottom 1": Wet, dense, brown, fine to
medium SAND
Test boring B-88 terminated at 16' bgs and
backfilled with soil cuttings.
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Analytical sample
(2-4')

Corrosion sample
(6-6.75')

13

72

>100

>100

82

39
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33
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22
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100/3"

42

9

6

50

100/3"

40

30

5

40

40

34

Boring Number:
B-88

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  58.94

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
NE 9/6/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

10:40

Bore Hole Location:  Lakeview St./Pleasant St., Arlington, MA

Drilling Date:  Start:  9/6/2017   End:  9/6/2017

Northing:  2975244.8954   Easting:  748545.6563
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RemarksMaterial Description
Elev.
Depth

(ft)
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T
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-88Date:Reviewed by:
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S-1

S-2

S-3

S-4

VE

SS
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SS

SS

3

3

18

15

--

0

3

16

12

6" Topsoil
Moist, brown, fine to coarse SAND and fine to
coarse GRAVEL, trace silt

Wet, very dense, brown, fine to coarse
GRAVEL, some fine to coarse SAND, little silt

Wet, very dense, brown, fine to coarse
GRAVEL and fine to coarse SAND, some silt

Wet, very dense, brown, fine to coarse
GRAVEL, some fine to coarse SAND, little silt

Test boring B-89 terminated at 15.3' bgs and
backfilled with soil cuttings.
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Vacuum excavate
boring from the
ground surface to
4' bgs.
Analytical sample
(0.5'-4.3')

Rollerbit
throughout
boulder from 4.5
to 5.5'

Rollerbit through
cobbles from 6.5
to 8' bgs.

--

--

--

>100

>100

100/3"

100/3"

50

40

72

72

100

100/3"

Boring Number:
B-89

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / D. Jacobs

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  62.64

Total Depth (ft.):  15.3

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
2.0 9/7/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

10:20

Bore Hole Location:  Hopkins Rd./Pleasant St., Arlington, MA

Drilling Date:  Start:  9/7/2017   End:  9/7/2017

Northing:  2975525.9291   Easting:  748812.8921
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-89Date:Reviewed by:
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S-6

SS

SS

SS

SS
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SS

24

21

9

24

2

24

18

14

9

16

2

10

Dry, medium dense, brown, Slightly Organic
fine SAND and SILT

Dry, very dense, brown, fine to coarse SAND,
some fine to coarse GRAVEL, trace silt

Wet, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, trace silt

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse GRAVEL, trace
silt

Wet, very dense, gray and brown, medium to
coarse SAND and fine to coarse GRAVEL

Wet, very dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, trace silt

Test boring B-90 terminated at 16' bgs and
backfilled with soil cuttings.
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Analytical sample
(2' - 3.75')

Analytical sample
(4'-4.75')

23
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>100
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11

55

66

55

100/2"

33

12

80

100/3"

40

75

11

80

82

75

12

100/3"

100

77

Boring Number:
B-90

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  62.43

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
NE 9/1/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

11:00

Bore Hole Location:  Lombard Rd./Pleasant St., Arlington, MA

Drilling Date:  Start:  9/1/2017   End:  9/1/2017

Northing:  2976065.1933   Easting:  749373.6117
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-90Date:Reviewed by:
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S-1

S-2

S-3

S-4

VE

SS

SS

SS

SS

24

4

10

24

10

4

10

12

3" Asphalt
8" Gravel base course
Dry, brown, fine to coarse SAND and fine to
coarse GRAVEL, trace silt

Dry, brown, fine to coarse SAND and fine to
coarse GRAVEL, trace silt, trace brick

Dry, brown, fine to coarse SAND and fine to
coarse GRAVEL, trace silt
Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Test boring B-91 terminated at 16' bgs and
backfilled with soil cuttings.
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Vacuum excavate
boring from the
ground surface to
5' bgs.
Analytical sample
(2'-4')

Rollerbit through
boulder from 4 to
5' bgs.

77
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9

100/4"
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60
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60
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Boring Number:
B-91

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  51.88

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
NE 9/1/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

14:00

Bore Hole Location:  Swan St./Pleasant St., Arlington, MA

Drilling Date:  Start:  9/1/2017   End:  9/1/2017

Northing:  2976361.5967   Easting:  749665.2126
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-91Date:Reviewed by:
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24

24

24

24

--

12

12

12

8

4" Asphalt
4" Gravel base course
Dry, brown, fine to coarse SAND and fine to
coarse GRAVEL, trace silt, trace brick

Moist, very dense, brown, fine to coarse
SAND and fine GRAVEL, trace silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Test boring B-92 terminated at 16' bgs and
backfilled with soil cuttings.
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Vacuum excavate
boring from the
ground surface to
5' bgs.

Analytical sample
(4'-6')

--
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Boring Number:
B-92

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  46.61

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
NE 9/5/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

10:15

Bore Hole Location:  Swan St./Swan Pl., Arlington, MA

Drilling Date:  Start:  9/5/2017   End:  9/5/2017

Northing:  2976218.8527   Easting:  749859.8445
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RemarksMaterial Description
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Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-92Date:Reviewed by:
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S-3
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S-6
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SS

24
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24

24

16

15

12

14
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10

Top 12": Topsoil

Bottom 12": Dry, very loose, brown, fine
SAND, some silt
Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, trace silt

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, trace silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Wet, dense, brown, fine to coarse SAND, little
fine gravel, trace silt

Test boring B-93 (MW) terminated at 16' bgs
and converted into a monitoring well.
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Analytical sample
(4'-6')

Corrosion sample
(6'-8')

2
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1
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Boring Number:
B-93 (MW)

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  44.09

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Monitoring well installed
3.0 9/5/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

13:00

Bore Hole Location:  Massachusetts Ave./Broadway, Arlington, MA

Drilling Date:  Start:  9/5/2017   End:  9/5/2017

Northing:  2976272.7917   Easting:  750377.6421
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RemarksMaterial Description
Elev.
Depth

(ft)

S
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T
yp
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-93 (MW)Date:Reviewed by:
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8

24

4
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8
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4" Asphalt

Wet, medium dense, dark gray, medium to
coarse SAND, trace fine gravel, trace brick

Wet, very dense, dark gray, fine to coarse
SAND, some fine gravel, trace silt, trace brick
and mortar

Wet, very dense, brown, fine to coarse SAND,
some fine to coarse gravel, little silt

Wet, very dense, brown, fine to coarse SAND,
some fine to coarse gravel, trace silt

Wet, very dense, brown, fine to coarse SAND,
some fine to coarse gravel, trace silt

Test boring B-94 terminated at 16' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-4')

Analytical sample
(4'-5.2')

Corrosion sample
(6'-8')

--

19

>100
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5

95
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6
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100/2"

30

8

100/3"

60

70

6

50

40

Boring Number:
B-94

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  39.91

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
10.0 8/30/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

11:30

Bore Hole Location:  Broadway/Alton St., Arlington, MA

Drilling Date:  Start:  8/30/2017   End:  8/30/2017

Northing:  2976203.5501   Easting:  750682.654
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-94Date:Reviewed by:
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24

24

12

12

6
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7

16" Topsoil

Dry, loose, brown, fine to medium SAND,
some SILT, trace fine gravel
Dry, loose, brown, fine to coarse SAND, trace
fine gravel, trace silt

Moist, very dense, brown, fine to medium
SAND, some SILT, trace fine gravel

Wet, medium dense, brown, fine to coarse
SAND, trace silt, trace fine to coarse gravel

Wet, very dense, brown, fine to coarse SAND,
some fine to coarse gravel, trace silt

Wet, medium dense, gray, fine to medium
SAND, trace silt, trace fine gravel

Test boring B-95 terminated at 16' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-4')

5
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24

52
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1

100/3"

10

24

14

2
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14

28

14

2

7

18

32

14

Boring Number:
B-95

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  36.25

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
NE 8/28/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

13:00

Bore Hole Location:  Broadway, Arlington, MA

Drilling Date:  Start:  8/28/2017   End:  8/28/2017

Northing:  2975925.3156   Easting:  751155.8707
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RemarksMaterial Description
Elev.
Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-95Date:Reviewed by:
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S-2

S-3

S-4
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SS

SS
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18
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24

24

24

24

4

18

16

22

14

14

3" Asphalt
Wet, loose, brown, fine to medium SAND,
little silt

Wet, dense, dark gray, fine to medium SAND,
trace silt

Moist, dense, brown, fine to coarse SAND,
little fine gravel, trace silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, trace silt

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, trace silt

Wet, dense, brown, fine SAND, trace silt

Test boring B-96 terminated at 16' bgs and
backfilled with soil cuttings.

S
an

d
 a

n
d

 G
ra

ve
l

Analytical sample
(2'-4')

7

36

48

72

>100

41

7
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17
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3

21

28

36

62

23

23

27

45

62

24

Boring Number:
B-96

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  34.71

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
14.5 8/29/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

13:30

Bore Hole Location:  Palmer St./Broadway, Arlington, MA

Drilling Date:  Start:  8/29/2017   End:  8/29/2017

Northing:  2975780.4278   Easting:  751467.8792
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RemarksMaterial Description
Elev.
Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-96Date:Reviewed by:
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S-1

S-2

S-3

S-4

S-5

S-6

SS

SS

SS
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SS

SS

18

24

21

24

24

24

10

14

12

12

16

14

3" Asphalt
4" Gravel base course
Top 4": Wet, loose, gray, fine to coarse
GRAVEL, some fine to coarse sand
Bottom 6": Moist, loose, brown, fine to
medium SAND and SILT
Top 8": Wet, medium dense, gray, medium
SAND, trace silt
Bottom 6": Moist, medium dense, brown, fine
SAND, some silt
Moist, dense, brown, fine to coarse SAND,
some fine to coarse gravel, trace silt
Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, trace silt

Moist, very dense, brown, fine to coarse
SAND, some fine gravel, trace silt

Wet, dense, brown, fine to medium SAND,
trace silt

Test boring B-97 terminated at 16' bgs and
backfilled with soil cuttings.
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Analytical sample
(2'-4')

Corrosion sample
(6'-8')

8

11

38

61

53

41

5
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13

3
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21

3

6

23
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22

20

6

50/3"

32

15
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Boring Number:
B-97

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  31.85

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
10.0 8/30/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

15:10

Bore Hole Location:  84-86 Palmer St., Arlington, MA

Drilling Date:  Start:  8/30/2017   End:  8/30/2017

Northing:  2976280.7598   Easting:  751947.828
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RemarksMaterial Description
Elev.
Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-97Date:Reviewed by:
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S-2

S-3

S-4

S-5

VE
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24

24

24

24

24

--

12

14

10

8

24

10" Asphalt
2" Gravel base course
Moist, brown, fine to coarse SAND, some fine
to coarse GRAVEL, trace silt

Wet, very dense, brown, fine to coarse SAND,
little fine to coarse gravel, trace silt

Wet, very dense, brown, fine to coarse SAND,
some fine to coarse GRAVEL, trace silt

Wet, very dense, brown, fine to coarse SAND,
some fine to coarse GRAVEL, trace silt

Wet, very dense, brown, fine SAND, trace silt

Wet, dense, gray, fine SAND, trace silt

S
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S
an

d
Vacuum excavate
test boring from
the ground
surface to 5' bgs.

Analytical sample
(2.5'-5.0')

Obstruction
encountered.
Offset boring 2'
NW and resumed
drilling.

--

65
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68
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Boring Number:
B-98

Sheet 1 of 2

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  27.55

Total Depth (ft.):  21

Logged By:  D. Abt / A. Smith

Abandonment Method:  Backfilled with soil cuttings
8.0 8/31/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

13:30

Bore Hole Location:  124-126 Palmer St., Arlington, MA

Drilling Date:  Start:  8/31/2017   End:  8/31/2017

Northing:  2976660.2076   Easting:  752246.5993
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RemarksMaterial Description
Elev.
Depth

(ft)
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-98Date:Reviewed by:
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S-5SS 24 24

Test boring B-98 terminated at 21' bgs and
backfilled with soil cuttings.
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RemarksMaterial Description
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Boring Number:  B-98

Boring Number:
B-98

Sheet 2 of 2

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170
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V-1

S-1

S-2

S-3

S-4

VE

SS
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SS

SS

24

24

24

24

--

10

14

14

14

9" Asphalt
2" Gravel base course
Dry, brown, fine to coarse SAND, some fine to
coarse GRAVEL

Moist, very dense, brown, fine to coarse
SAND, little fine gravel, trace silt

Wet, very dense, brown, fine to coarse SAND,
little fine to coarse gravel, trace silt

Wet, very dense, brown, fine to coarse SAND,
some fine to coarse GRAVEL, trace silt

Wet, very dense, brown, fine to coarse SAND,
some fine to coarse GRAVEL, trace silt

Test boring B-99 terminated at 16' bgs and
backfilled with soil cuttings.
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Vacuum excavate
boring from the
ground surface to
5.2' bgs.
Analytical sample
(2.5'-5.2')

--
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72

70

44

7
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17

32
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40

37

22

34

33

48

27

Boring Number:
B-99

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  25.98

Total Depth (ft.):  16

Logged By:  D. Abt / A. Smith

Abandonment Method:  Backfilled with soil cuttings
13.2 8/31/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

10:25

Bore Hole Location:  143-145 Palmer St., Arlington, MA

Drilling Date:  Start:  8/31/2017   End:  8/31/2017

Northing:  2976965.7177   Easting:  752462.7051
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RemarksMaterial Description
Elev.
Depth
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T
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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S-1

S-2

S-3
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SS
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SS

18

24

24

24

24

24

10

12

17

18

18

12

4" Concrete
Moist, loose, brown, Slightly Organic fine to
medium SAND, some silt

Moist, medium dense, brown, fine to coarse
SAND, some fine to coarse GRAVEL, trace
silt

Moist, medium dense, brown, fine to coarse
SAND, trace fine gravel, trace silt

Moist, medium dense, brown, fine to medium
SAND, trace silt

Moist, medium dense, brown, fine SAND,
trace silt

Wet, medium dense, brown, fine to medium
SAND, trace silt

Test boring B-100 (MW) terminated at 16' bgs
and backfilled with soil cuttings.

S
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Analytical sample
(4'-6')

Corrosion sample
(6'-8')
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11
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Boring Number:
B-100 (MW)

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  24.39

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
8.0 8/29/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

Bore Hole Location:  Palmer St./Hamlet St., Arlington, MA

Drilling Date:  Start:  8/29/2017   End:  8/29/2017

Northing:  2977246.7851   Easting:  752681.1012
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RemarksMaterial Description
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Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-100 (MW)Date:Reviewed by:
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8" Topsoil

Bottom 8": Moist, medium dense, brown, fine
to medium SAND, little fine gravel, little silt

Moist, dense, brown, fine to coarse SAND
and fine to coarse GRAVEL, little silt

Moist, very dense, brown, fine to coarse
SAND and fine to coarse GRAVEL, little silt

Moist, very dense, gray and brown, fine to
coarse SAND and fine to coarse GRAVEL,
little silt

Moist, very dense, gray and brown, fine to
coarse SAND and fine to coarse GRAVEL,
trace silt

Wet, very dense, gray, fine to coarse SAND,
little fine gravel, trace silt

Test boring B-101 terminated at 16' bgs and
backfilled with soil cuttings.
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Analytical sample
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Rollerbit through
boulder from 10 to
11.5' bgs.
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Boring Number:
B-101

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  24.21

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
NE 12/21/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

09:05

Bore Hole Location:  4 Coral St., Arlington, MA

Drilling Date:  Start:  12/20/2017   End:  12/21/2017

Northing:  2977083.4322   Easting:  752971.992
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RemarksMaterial Description
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Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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S-3

S-4

S-5
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SS
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24

14

4
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6

6

24

4" Topsoil
Bottom 10": Moist, very dense, dark brown,
fine to medium SAND, little silt, little fine gravel

Moist, very dense, dark brown, fine to medium
SAND, little silt, little fine gravel

Top 6": Wet, medium dense, brown, fine to
coarse SAND, trace silt
Bottom 4": Wet, very stiff, dark brown,
Organic SILT
Wet, dense, dark brown, fine to coarse
GRAVEL and fine to coarse SAND, trace
organic silt

Wet, very dense, gray, fine to coarse SAND,
some fine gravel, little silt

Wet, very stiff, gray, Silty CLAY
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Analytical sample
(2'-4')

Analytical sample
(4'-6')

PP = 0.5 tsf

>100

>100
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65
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48

12

32

8
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Boring Number:
B-102

Sheet 1 of 2

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  12.95

Total Depth (ft.):  23

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
7.5 12/21/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

13:50

Bore Hole Location:  Mystic Valley Parkway, Arlington, MA

Drilling Date:  Start:  12/21/2017   End:  12/21/2017

Northing:  2976889.6176   Easting:  753296.0274
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RemarksMaterial Description
Elev.
Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-102Date:Reviewed by:

0

5

10

15

13.0

8.0

3.0

-2.1

-7.1



S-7SS 24 12

Wet, very soft, gray, Silty CLAY

Test boring B-102 terminated at 23' bgs and
backfilled with soil cuttings.
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Boring Number:  B-102

Boring Number:
B-102

Sheet 2 of 2

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170
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S-2

S-3

S-4

S-5
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S-7
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SS
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24

24

24

24

24

24

16

8

12

12

10

6

12

6" Topsoil
Bottom 10": Moist, very dense, brown, fine to
coarse SAND, some fine to coarse gravel,
trace silt
Moist, medium dense, gray, fine SAND, some
silt

Moist, medium dense, gray, fine SAND, some
silt

Moist, very stiff, dark brown, Organic SILT,
some fine to coarse sand, trace fine gravel

Wet, very dense, gray, fine to coarse SAND,
some fine gravel, little silt, trace organic fibers

Wet, very stiff, gray, Silty CLAY

Wet, very dense, gray, fine SAND, some fine
gravel, little silt
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Analytical sample
(2'-4')

Analytical sample
(4'-6')

Corrosion sample
(6'-8')

PP < 0.5 tsf

63

22

15

16

61

19

62

93

17
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30

13

9

10

36

9

32
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Boring Number:
B-103

Sheet 1 of 2

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  12.19

Total Depth (ft.):  26

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
7.2 12/22/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

12:30

Bore Hole Location:  Mystic Valley Parkway, Arlington, MA

Drilling Date:  Start:  12/22/2017   End:  12/22/2017

Northing:  2976439.0809   Easting:  755355.8314
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RemarksMaterial Description
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Depth
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-103Date:Reviewed by:
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SS
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Wet, very dense, gray, fine SAND, some fine
gravel, little silt

Test boring B-103 terminated at 26' bgs and
backfilled with soil cuttings.
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Boring Number:  B-103

Boring Number:
B-103

Sheet 2 of 2

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170
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V-1

S-1

S-2

S-3

S-4

VE

SS

SS

SS

SS

24

24

24

24

--

2

6

12

12

3" Topsoil: Dry, brown, fine to coarse SAND,
some fine gravel, little silt

Moist, brown, fine to coarse SAND, some fine
to coarse gravel, little silt

Wet, very dense, gray, fine to medium SAND,
some organic silt, trace fine gravel

Wet, medium dense, gray, fine to coarse
SAND, some fine gravel, trace organic fibers

Wet, very dense, gray, fine to medium SAND,
some fine to coarse gravel, little silt

Wet, very dense, gray, fine to coarse SAND
and fine to coarse GRAVEL, little silt

F
ill

S
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S
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Vacuum excavate
boring from the
ground surface to
6' bgs.

Analytical sample
(2'-4')

Analytical sample
(8'-10')

--

>100

19

>100

>100

67

3
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60
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65

70

10

46

16

9
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Boring Number:
B-104 (MW)

Sheet 1 of 2

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / D. Jacobs

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  14.26

Total Depth (ft.):  24.7

Logged By:  A. Smith

Abandonment Method:  Monitoring well installed
5.3 1/8/2018

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

15:30

Bore Hole Location:  Mystic Valley Parkway, Somerville, MA

Drilling Date:  Start:  12/27/2017   End:  1/8/2018

Northing:  2976424.5058   Easting:  755588.63
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RemarksMaterial Description
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-104 (MW)Date:Reviewed by:
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SS

24

8

12

0.5 Wet, very dense, gray, fine to coarse SAND
and fine to coarse GRAVEL, little silt
Test boring B-104 (MW) terminated at 24.7'
bgs and converted into a monitoring well.
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Boring Number:  B-104 (MW)

Boring Number:
B-104 (MW)

Sheet 2 of 2

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170
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4" Asphalt
Moist, very dense, gray, fine to medium
SAND, little silt

Wet, dense, gray, fine to coarse SAND, trace
silt

Wet, very dense, brown, fine to coarse SAND,
some fine to coarse gravel, some silt

Moist, very dense, brown, fine to coarse
SAND, some silt, little fine gravel

Moist, very dense, brown, fine to medium
SAND, some silt, little fine gravel

Moist, very dense, brown, fine to medium
SAND and SILT, little fine gravel
Test boring B-105 terminated at 14.8' bgs and
backfilled with soil cuttings.
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Coarse gravel in
spoon tip.

Analytical sample
(2'-4')

Corrosion sample
(8'-10')

>100

38
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63
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Boring Number:
B-105

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  25.24

Total Depth (ft.):  14.8

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
4.0 9/12/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

10:00

Bore Hole Location:  Capen St., Somerville, MA

Drilling Date:  Start:  9/12/2017   End:  9/12/2017

Northing:  2976277.1826   Easting:  755945.5454
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-105Date:Reviewed by:
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3" Asphalt
Moist, medium dense, brown, fine to coarse
SAND, little fine gravel, little silt

Moist, dense, brown, fine to medium SAND,
little fine gravel, little silt

Moist, very dense, brown, fine to medium
SAND, little fine gravel, little silt

Moist, very dense, brown, fine to coarse
SAND, some silt, little fine gravel

Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, little silt

See core log for description

Test boring B-107 (MW) terminated at 18.5'
bgs and converted into a monitoring well.
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Analytical sample
(2'-4')

Rollerbit through
cobbles and
boulders from 10
to 14.5' bgs.
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Boring Number:
B-107 (MW)

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  34.79

Total Depth (ft.):  18.5

Logged By:  A. Smith

Abandonment Method:  Monitoring well installed
5.0 9/12/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NX

11:30

Bore Hole Location:  44 Irvington Rd., Somerville, MA

Drilling Date:  Start:  9/12/2017   End:  9/12/2017

Northing:  2976571.8345   Easting:  756490.7311
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-107 (MW)Date:Reviewed by:
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C-1 8NX 9660 NR

2:00

Medium hard, slightly weathered, gray, ARGILLLITE;
primary joint set very close to close, thin bedding

Test boring B-107 terminated at 18.5' bgs.

1:00

2:00

A
rg

ill
it

e

1:00

Extremely Thin
Very Thin
Thin
Medium
Thick
Very Thick
Extremely Thick

Field Hardness

Bedding (mm)

Extremely Close
Very Close
Close
Mod Close
Wide
Very Wide
Extremely Wide

Continuity (mm) Attitude Angle Aperture (mm)

Weathering

<20
20-60
60-200
200-600
600-2000
2000-6000

>6000

<20
20-60
60-200
200-600
600-2000
2000-6000

>6000

<25
25-100
100-200

>200

Extremely
Moderately
Slightly
Sound

0° - 5°
5° - 35°
35° - 55°
55° - 85°
85° - 90°

Horizontal
Shallow
Moderate
Steep
Vertical

Very Tight
Tight
Partly Open
Open
Mod. Wide
Wide

< 0.1
0.1 - 0.25
0.25 - 0.5
0.5 - 2.5
2.5 - 10

>10

Knife Can't Scratch
Scratches with
Difficulty
Scratches Readily
Grooves with
Difficulty
Grooves Readily
Carves with Knife

Very Hard

Med. Hard

Soft
Very Soft

Hard

Medium

Joint Spacing (mm)

Fresh
Slight

Moderate

Severe

Complete
Residual Soil

No Visible sign of rock material weathering; slight to no discoloration.
Discoloration indicated weathering.  All the rock material may be discoloredand may be weaker externally
than its fresh condition.
Less than half of the rock material is decomposed and/or disintergrated to a soil.  Fresh or discolored rock is
present either as a continuous framework or as corestones.
More than half of the rock material is decomposed and/or disintegrated to a soil.  Fresh or discolored rock is
present either as a continuous framework or as corestone.
All rock material is decomposed and/or disintegrated to soil.  The original mass structure is largely intact.
All rock material is converted to soil.  The mass structure and material fabric are destroyed.  There is a large
change in volume, but the soil has not been significantly transported.

Boring Number:  B-107 (MW)Date:Reviewed by:
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Boring Number:
B-107 (MW)

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Material Description Remarks
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S-1

S-2

SS

SS

6

1

6

1

5" Asphalt
Moist, very dense, brown, fine to coarse
SAND, some fine to coarse gravel, little silt

Wet, very dense, gray, fine to medium SAND,
trace silt
Unmarked utility encountered at 3' bgs. The
utility appeared to be abandoned. The top of
the utility was filled with concrete, and the hole
was backfilled with soil cuttings.

F
ill

>100

>100

100/6"

100/1"

Boring Number:
B-108

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  26.21

Total Depth (ft.):  3

Logged By:  A. Smith

Abandonment Method:  Backfilled with concrete
NE NE

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

NE

Bore Hole Location:  200 Boston Ave., Medford, MA

Drilling Date:  Start:  10/5/2017   End:  10/5/2017

Northing:  2976911.0610   Easting:  756850.1348
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-108Date:Reviewed by:
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S-3

S-4
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S-7

S-8
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12
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6

1

0

0

2

12

14

20

2" Asphalt
10" Gravel and Cobbles
Wet, very dense, gray, fine to medium SAND,
trace silt
Wet, medium dense, brown, fine to medium
SAND, some silt

No Recovery:
3" Spoon: Wet, medium dense, brown, fine to
medium SAND, some silt, trace glass

No Recovery:
3" Spoon: Wet, dense, dark brown, fine to
coarse SAND and fine to coarse GRAVEL,
little organic silt , trace glass

Top 18": Wet, medium dense, dark brown,
fine to coarse SAND and fine to coarse
GRAVEL, little organic silt, trace glass
Bottom 6": Wet, medium dense, brown, fine
SAND, little silt
Wet, medium dense, brown, fine SAND, little
silt

Wet, very dense, brown, fine to coarse SAND,
some fine gravel, little silt

Wet, hard, gray, Silty CLAY
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Analytical and
Corrosion sample
(8'-10')

Analytical sample
(10'-11')

--

12

11
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9

6
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4

6

18

5
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Boring Number:
B-109

Sheet 1 of 2

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  18.3

Total Depth (ft.):  21

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
6.5 10/5/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

13:25

Bore Hole Location:  Whole Foods Parking Lot, Medford, MA

Drilling Date:  Start:  10/5/2017   End:  10/5/2017

Northing:  2977044.4331   Easting:  757045.8241
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-109Date:Reviewed by:
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S-8SS 24 20

Test boring B-109 terminated at 21' bgs and
backfilled with soil cuttings.
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Boring Number:  B-109

Boring Number:
B-109

Sheet 2 of 2

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170
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S-1

S-2

S-3

S-4

S-5

S-6

S-7

SS

SS
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SS

SS

SS

SS

24

24

24

24

24

24

24

16

20

20

24

24

12

24

Moist, very dense, brown, fine to medium
SAND, trace silt

Moist, hard, gray, Silty CLAY

Moist, very stiff, gray, Organic Silty CLAY,
trace peat

Moist, medium stiff, gray, Organic Silty CLAY,
trace peat

Moist, stiff, gray, Organic CLAY, little fine to
medium sand, trace peat

Wet, very dense, brown, fine to coarse SAND,
some fine to coarse gravel, trace silt

Wet, very stiff, gray, CLAY & SILT, trace fine
to medium sand
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Analytical sample
(2'-4')
PP = 2.5 tsf

Corrosion sample
(4'-6')
PP = 1.6 tsf

PP = 0.8 tsf

PP = 0.7 tsf

PP = 1.0 tsf

>100
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Boring Number:
B-110 (MW)

Sheet 1 of 2

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  14.53

Total Depth (ft.):  21

Logged By:  A. Smith

Abandonment Method:  Monitoring well installed
5.8 12/19/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

12:30

Bore Hole Location:  105 Auburn St., Medford, MA

Drilling Date:  Start:  12/19/2017   End:  12/19/2017

Northing:  2977428.7695   Easting:  757370.1157
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RemarksMaterial Description
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Boring Number:  B-110 (MW)Date:Reviewed by:
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S-7SS 24 24

Test boring B-110 (MW) terminated at 21' bgs
and converted into a monitoring well.

PP = 1.0 tsf
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Boring Number:  B-110 (MW)

Boring Number:
B-110 (MW)

Sheet 2 of 2

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170
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6" Topsoil
Bottom 10": Moist, very dense, brown, fine to
coarse SAND, some fine gravel, trace silt

Top 3": Moist, dense, brown, fine to coarse
SAND, some fine gravel, trace silt
Bottom 5": Moist, hard, dark brown, Organic
SILT
Top 3": Moist, stiff, dark brown, Organic SILT
Bottom 9": Moist, loose, brown, fine to
medium SAND, some silt, trace fine gravel

Moist, medium dense, brown, fine SAND,
some silt

Wet, very dense, brown, fine to coarse SAND,
some fine to coarse gravel, little silt

Wet, very stiff, brown, Silty CLAY

Test boring B-111 terminated at 16' bgs and
backfilled with soil cuttings.
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PP = 2.2 tsf
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Boring Number:
B-111

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  11.9

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
5.5 12/18/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

13:50

Bore Hole Location:  120 Auburn St., DCR Property, Medford, MA

Drilling Date:  Start:  12/18/2017   End:  12/18/2017

Northing:  2977545.8348   Easting:  757673.1903
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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8" Topsoil

Bottom 10": Moist, dense, brown, gray, fine
SAND, some silt

Moist, hard, dark brown, Organic Silty CLAY,
trace fine to medium sand

Moist, dense, brown, fine to medium SAND,
some silt, trace organic fibers

Wet, very dense, brown, fine to coarse SAND,
little silt, trace fine gravel

Top 6": Wet, dense, gray, fine to medium
SAND, trace silt
Bottom 4": Wet, hard, brown, Silty CLAY

Wet, stiff, gray, Silty CLAY, trace fine to
medium sand

Wet, very stiff, gray, Silty CLAY
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Analytical sample
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PP = 1.0 tsf

PP = 1.7 tsf
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Boring Number:
B-112

Sheet 1 of 2

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  10.08

Total Depth (ft.):  26

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
5.1 12/18/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 3 in / NA

10:48

Bore Hole Location:  DCR Property, Medford, MA

Drilling Date:  Start:  12/18/2017   End:  12/18/2017

Northing:  2977680.1306   Easting:  758176.0581
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RemarksMaterial Description
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Wet, very stiff, gray, Silty CLAY

Test boring B-112 terminated at 26' bgs and
backfilled with soil cuttings.
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Boring Number:  B-112

Boring Number:
B-112

Sheet 2 of 2

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170
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4" Topsoil
Bottom 16": Moist, very dense, gray, fine
SAND, some clay, trace fine gravel

Moist, very stiff, brown, Silty CLAY, some fine
sand, trace fine gravel

Top 12": Wet, soft, brown, PEAT

Bottom 10": Wet, soft, gray, Silty CLAY, trace
peat
Wet, soft, gray, Silty CLAY, trace peat

Wet, medium stiff, gray, CLAY, trace fine to
medium sand, trace peat

Top 6": Wet, very dense, gray, fine to medium
SAND, little fine gravel, trace silt
Bottom 4": Wet, hard, brown, Silty CLAY, little
fine sand

Wet, dense, gray, fine SAND, little silt
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Analytical sample
(2'-4')

Corrosion sample
(4'-6')

PP = 1.0 tsf

PP = 0.8 tsf

PP < 0.5 tsf

PP = 2.0 tsf
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Boring Number:
B-113 (MW)

Sheet 1 of 2

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / M. Ferreira

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  11.11

Total Depth (ft.):  26

Logged By:  A. Smith

Abandonment Method:  Monitoring well installed
5.5 12/20/2017

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

11:00

Bore Hole Location:  Veterans Memorial Park, Medford, MA

Drilling Date:  Start:  12/19/2017   End:  12/20/2017

Northing:  2977766.8067   Easting:  758496.2043
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Wet, medium stiff, gray, Silty CLAY

Test boring B-113 (MW) terminated at 26' bgs
and converted into a monitoring well.
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Boring Number:  B-113 (MW)

Boring Number:
B-113 (MW)

Sheet 2 of 2

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170
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V-1

V-2

S-1

S-2

S-3

VE

VE

SS

SS

SS

24

24

24

--

--

14

14

12

3" Topsoil: Dry, brown, fine to coarse SAND,
some fine gravel, trace silt
Moist, brown, fine to coarse SAND, some silt,
some fine to coarse gravel

Wet, brown, fine to coarse SAND, some silt,
some fine to coarse gravel
Wet, very dense, brown, fine to medium
SAND, little fine to coarse gravel, trace silt

Wet, very dense, brown, fine to coarse SAND,
little fine to coarse gravel, trace silt

Wet, very dense, brown, fine SAND, little silt

Test boring B-114 terminated at 16' bgs and
backfilled with soil cuttings.
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Boring Number:
B-114

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / D. Jacobs

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  12.03

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
4.0 1/9/2018

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

11:55

Bore Hole Location:  Veterans Memorial Park, Medford, MA

Drilling Date:  Start:  1/9/2018   End:  1/9/2018

Northing:  2977894.5906   Easting:  759032.9731
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RemarksMaterial Description
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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2" Topsoil: Dry, brown, fine to coarse SAND,
some fine gravel, little silt
Moist, brown, fine to coarse SAND and SILT,
some fine to coarse gravel
Moist, brown, fine to coarse SAND and SILT,
some fine gravel

No Recovery

Wet, medium dense, brown, Organic fine to
coarse SAND and SILT, little fine gravel

Wet, hard, brown to gray, CLAY & SILT, little
fine sand

Wet, very stiff, brown to gray, CLAY & SILT,
little fine sand
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Vacuum excavate
test boring from
the ground
surface to 5.6'
bgs.
Analytical sample
(3'-5')

Corrosion sample
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Boring Number:
B-115

Sheet 1 of 2

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / D. Jacobs

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  10.34

Total Depth (ft.):  21

Logged By:  D. Abt

Abandonment Method:  Backfilled with soil cuttings
4.3 1/10/2018

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

11:00

Bore Hole Location:  2400 Mystic Valley Parkway, Medford, MA

Drilling Date:  Start:  12/26/2016   End:  1/10/2018

Northing:  2977890.9394   Easting:  759561.8584
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RemarksMaterial Description
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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S-4SS 24 20

Test boring B-115 terminated at 21' bgs and
backfilled with soil cuttings.
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Boring Number:  B-115

Boring Number:
B-115

Sheet 2 of 2

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170
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2" Topsoil: Dry, brown, fine to coarse SAND,
some fine gravel, little silt, trace grass/roots
Dry, brown, fine to coarse SAND, some silt,
some fine to coarse gravel

Moist, brown, fine to coarse SAND and SILT,
some fine to coarse gravel

Wet, very dense, gray, SILT

Wet, very dense, brown, fine to coarse SAND,
some fine gravel, trace silt

Wet, hard, gray, CLAY and SILT, trace fine
sand

Test boring B-116 terminated at 16' bgs and
backfilled with soil cuttings.

S
ilt

y 
S

an
d

S
ilt

y 
C

la
y

Vacuum excavate
test boring from
the ground
surface to 5.4'
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Boring Number:
B-116

Sheet 1 of 1

Client: MWRA
Project Location: Massachusetts

Project Name:  Rehabilitation of Weston Aqueduct Supply Main 3
Project Number:  101038-102170

Depth Date Time

Depth to Initial Water Level (ft):

Drilling Contractor/Driller:  GeoLogic - Earth Exploration, Inc. / D. Jacobs

Hammer Weight/Drop Height/ Spoon Size:    140 lb / 30 in /2 in O.D.

Surface Elevation (ft.):  10.61

Total Depth (ft.):  16

Logged By:  A. Smith

Abandonment Method:  Backfilled with soil cuttings
3.7 1/9/2018

Drilling Method/Casing/Core Barrel Size:    Drive and Wash / 4 in / NA

14:00

Bore Hole Location:  2500 Mystic Valley Parkway, Medford, MA

Drilling Date:  Start:  1/9/2018   End:  1/9/2018

Northing:  2977872.7539   Easting:  759901.0673
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Burmister ClassificationSample Types Consistency vs Blowcount/Foot

Granular (Sand): Fine Grained (Clay):
Dense:        30-50
V. Dense:     >50

V. Loose:      0-4
Loose:         4-10
M. Dense:   10-30

V. Soft:      <2
Soft:          2-4
M. Stiff:     4-8

Stiff:         8-15
V. Stiff:    15-30
Hard:        >30

and        35-50%
some      20-35%
little       10-20%
trace       <10%

moisture, density, color

AS - Auger/Grab Sample
CS - California Sampler
BQ - 1.5" Rock Core
NQ - 2" Rock Core

  V - Vac Ex/Grab
        Sample
SS - Split Spoon
ST - Shelby Tube
GP - Geoprobe
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Appendix C 

Rock Core Photo Logs 
 

 



Rock Core Photographs
MWRA – Rehabilitation of Weston Aqueduct Supply Main 3

Weston, Waltham, Belmont, Arlington, Somerville, and Medford, MA



B-8A, B-19 and B-22

B-22: 11.5’-16.5’

B-19: 9.0’-14.0’

B-8A: 5.0’-10.0’



B-53, B-62, and B-75A

B-53: 6.0’-11.0’

B-62: 11.0’-14.0’

B-75A: 9.0’-11.5’



B-55, B-60, and B-61

B-61: 9.0’-14.0’

B-60: 3.5’-8.5’

B-55: 8.0’-13.0’



B-57, B-86, and B-107

B-86: 10.0’-15.0’

B-107: 14.5’-18.5’

B-57: 9.0’-14.0’



 

 

Appendix D 

Geotechnical Laboratory Test Results 
 



CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown poorly graded sand with silt and gravel

1"
.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
86.8
80.5
75.0
64.9
55.1
45.0
31.8
20.8
14.0

8.9

PL= 

USCS (D 2487)=

LL= 

SP-SM A-1-b

20.7450 17.7866 3.1124
1.2385 0.3918 0.1649
0.0892 34.89 0.55

As received MC = 4.2%

12/8/17 12/13/17

RZ

MP

Laboratory Manager

11/29/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-1 Depth: 2-4'
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray-brown poorly graded gravel with silt and sand

1.5
1

.75
.5

.375
#4
#10
#20
#40
#60

#100
#200

100.0
92.0
92.0
78.2
69.5
55.2
42.2
31.9
23.1
17.4
13.6
10.6

PL=

USCS (D 2487)=

LL=

GP-GM A-1-a

17.3166 15.0225 6.1897
3.4602 0.7295 0.1851

1/30/18 1/31/18

SB

MP

Laboratory Manager

12/11/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-2 Depth: 6-8'
Sample Number: S-1

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray well-graded sand with silt and gravel

1
.75
.5

.375
#4
#10
#20
#40
#60

#100
#200

100.0
92.8
82.6
72.3
58.4
41.4
28.1
19.8
15.4
12.2

9.0

PL=

USCS (D 2487)=

LL=

SW-SM A-1-a

16.8087 13.7251 5.2635
3.0592 0.9762 0.2355
0.0957 54.98 1.89

As received MC = 8.3%

1/30/18 1/31/18

SB

MP

Laboratory Manager

12/16/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-3 Depth: 6-6.9'
Sample Number: S-1

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

P
E

R
C

E
N

T
 F

IN
E

R

0

10

20

30

40

50

60

70

80

90

100

GRAIN SIZE - mm.
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Fine Coarse Medium

% Sand
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Clay
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty sand

.375
#4
#10
#20
#40
#60

#100
#200

100.0
99.0
96.7
93.4
87.3
76.6
57.1
25.6

PL=

USCS (D 2487)=

LL=                               PI=

SM A-2-4(0)

0.5391 0.3641 0.1604
0.1277 0.0825

As recieved MC = 10.9%

1/30/18 1/31/18

SB

MP

Laboratory Manager

12/6/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-4 Depth: 2.5-3'
Sample Number: S-V-1

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty sand

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
99.4
98.6
96.7
91.7
85.6
52.6
20.4

PL= 

USCS (D 2487)=

LL=  PI=

SM A-2-4(0)

0.2930 0.2467 0.1668
0.1439 0.0964

As received MC = 14.1%

12/8/17 12/12/17

RZ

MP

Laboratory Manager

12/4/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-5 Depth: 6-8'
Sample Number: S-1

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Fine Coarse Medium

% Sand

Fine Silt

% Fines

Clay

0.0 0.0 0.6 0.8 6.9 71.3 20.4
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CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown well-graded sand with silt and gravel

1.5"
1"

.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
93.2
89.2
82.5
78.3
69.4
54.2
30.7
16.5
11.1

8.0
5.3

PL= 

USCS (D 2487)=

LL= 

SW-SM A-1-b

20.1852 14.7773 2.6262
1.6972 0.8270 0.3788
0.2125 12.36 1.23

As received MC = 12.1%

12/8/17 12/12/17

RZ

MP

Laboratory Manager

12/1/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-6 Depth: 6-8'
Sample Number: S-1

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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% Sand

Fine Silt
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Clay
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty sand with gravel

1.5"
1"

.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
93.7
90.4
86.2
84.6
75.2
64.5
52.7
42.7
37.8
31.8
24.5

PL= 

USCS (D 2487)=

LL=  PI=

SM A-1-b

18.3462 10.1034 1.4042
0.7141 0.1285

As received MC = 11.3%

12/8/17 12/12/17

RZ

MP

Laboratory Manager

11/28/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-7 Depth: 4-5.3'
Sample Number: S-3

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark brown silty sand with gravel

.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
91.3
88.3
73.3
61.6
54.3
48.5
44.1
40.1
34.9

PL= 

USCS (D 2487)=

LL=  PI=

SM A-2-4(0)

11.2557 7.8409 1.6733
0.5075

As received MC = 32.1%

12/8/17 12/12/17

RZ

MP

Laboratory Manager

11/30/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-9 Depth: 6-8'
Sample Number: S-1

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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0.0 0.0 26.7 11.7 13.1 13.6 34.9

6
 in

.

3
 in

.

2
 in

.

1
½

 in
.

1
 in

.

¾
 in

.

½
 in

.

3
/8

 in
.

#
4

#
1

0

#
2

0

#
3

0

#
4

0

#
6

0

#
1

0
0

#
1

4
0

#
2

0
0

Particle Size Distribution Report



Client:

Project Name: Tested By: MP

Project Location: Test Date: 12/12/2017

Project Number:

Boring Number: Procedure: C

Sample Number: Temperature: 440° C

Sample Depth (ft):

Sample Date:

AS RECEIVED MOISTURE CONTENT

Tin Mass (g) 126.65

Wet Mass of Sample & Tin (g) 169.30

Dry Mass of Sample & Tin (g) 158.94

Mass of Water  (g) 10.36

Mass of Dry Soil (g) 32.29

Moisture Content (%) 32.1

Porcelain Dish Mass (g) 126.65

Porcelain Dish + Oven Dried Soil (g) 158.94

Mass of Oven Dried Soil (g) 32.29

Mass of Dish & Burned Soil (g) 157.94

Mass of Burned Soil  (g) 31.29

Mass of Organic Material (g) 1.00

Ash Content (%) 96.9

Organic Content (%) 3.1

CDM Smith 

    Geotechnical Engineering Laboratory

Standard Test Method for Moisture, Ash, and Organic Matter of Peat and 

Other Organic Soils(ASTM D2974)

Massachusetts Water Resources Authority

MWRA line, MA 

Weston Aqueduct Supply Main 3 

    ASH CONTENT

101038-102170

B-9

S-1

6-8

11/30/2017



CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown poorly graded sand with silt and gravel

1.5"
1"

.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
81.6
81.6
79.1
75.1
62.0
50.0
36.7
25.1
20.5
12.2

7.5

PL= 

USCS (D 2487)=

LL= 

SP-SM A-1-a

31.9769 28.6660 4.2026
2.0042 0.5936 0.1787
0.1236 34.00 0.68

As received MC = 5.1%

12/8/17 12/12/17

RZ

MP

Laboratory Manager

11/27/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-10 Depth: 2-4'
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray-brown poorly graded sand

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
99.7
95.3
74.4
41.5
20.5

7.1
2.8

PL= 

USCS (D 2487)=

LL=  PI=

SP A-1-b

1.4319 1.1628 0.6201
0.5072 0.3246 0.2100
0.1737 3.57 0.98

As received MC = 21.3%

12/8/17 12/14/17

RZ

MP

Laboratory Manager

11/27/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-10 Depth: 6-8'
Sample Number: S-4

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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0.0010.010.1110100

% +3"
Coarse

% Gravel

Fine Coarse Medium

% Sand

Fine Silt

% Fines

Clay
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CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark brown well-graded gravel with silt and sand

1"
.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
74.9
71.6
66.2
52.7
38.0
26.3
18.3
13.6
10.4

7.8

PL= 

USCS (D 2487)=

LL= 

GW-GM A-1-a

23.0722 21.8991 7.1641
4.0649 1.1331 0.2990
0.1378 52.00 1.30

As received MC = 10.5%

12/8/17 12/12/17

RZ

MP

Laboratory Manager

11/14/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-11 Depth: 4-6'
Sample Number: S-3

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty sand

.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

0.0433 mm.
0.0338 mm.
0.0226 mm.
0.0133 mm.
0.0095 mm.
0.0068 mm.
0.0048 mm.
0.0034 mm.
0.0015 mm.

100.0
98.6
97.9
96.8
95.2
89.7
76.0
66.6
54.9
47.1
33.5
18.4

8.6
4.3
2.4
1.9
1.6
1.3
1.1

NP NV NP

SM A-4(0)

0.8694 0.6567 0.1887
0.1054 0.0408 0.0314
0.0255 7.40 0.35

As received MC = 4.2%

12/8/17 12/14/17

MP/RZ

MP

Laboratory Manager

11/14/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-11 Depth: 8-10'
Sample Number: S-5

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Fine Coarse Medium
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0.0 0.0 3.2 1.6 19.2 28.9 45.4 1.7

6
 in

.

3
 in

.

2
 in

.

1
½

 in
.

1
 in

.

¾
 in

.

½
 in

.

3
/8

 in
.

#
4

#
1

0

#
2

0

#
3

0

#
4

0

#
6

0

#
1

0
0

#
1

4
0

#
2

0
0

Particle Size Distribution Report



Tested By: RZ Checked By: MP

LIQUID AND PLASTIC LIMITS TEST REPORT
P

L
A

S
T

IC
IT

Y
 I
N

D
E

X

0
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60

LIQUID LIMIT
0 10 20 30 40 50 60 70 80 90 100 110

CL-ML

C
L o
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C
H
 o

r O
H

ML or OL MH or OH

Dashed line indicates the approximate
upper limit boundary for natural soils

4

7

SOIL DATA

SYMBOL SOURCE

NATURAL

USCS
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY

NO. CONTENT LIMIT LIMIT INDEX
(%) (%) (%) (%)

CDM Smith

Boston, Massachusetts

Client:

Project:

Project No.: Figure

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

B-11 S-5 8-10' 4.2 NP NV NP SM



CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown poorly graded sand with silt

.5"
.375"

#4
#10
#20
#40
#60

#100
#200

100.0
99.3
96.1
90.8
79.6
58.2
36.6
15.6

6.6

PL= 

USCS (D 2487)=

LL= 

SP-SM A-3

1.8018 1.1406 0.4460
0.3431 0.2159 0.1472
0.1163 3.84 0.90

As received MC = 8.7%

12/8/17 12/12/17

RZ

MP

Laboratory Manager

11/29/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-12 Depth: 8-10'
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty sand with gravel

.75
.5

.375
#4
#10
#20
#40
#60

#100
#200

100.0
93.6
86.1
76.3
67.2
57.5
47.9
38.8
30.1
21.5

PL=

USCS (D 2487)=

LL=                               PI=

SM A-1-b

11.0216 9.0688 1.0508
0.4868 0.1488

As recieved MC = 4.0%

1/30/18 1/31/18

SB

MP

Laboratory Manager

12/12/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-13 Depth: 6-8'
Sample Number: S-4

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty sand with gravel

1"
.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
87.3
80.7
74.6
60.9
48.3
39.1
32.3
28.4
22.3
16.7

PL= 

USCS (D 2487)=

LL=  PI=

SM A-1-b

20.5433 17.3554 4.5101
2.2920 0.3019

As received MC = 7.5%

12/8/17 12/13/17

RZ

MP

Laboratory Manager

11/7/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-14 Depth: 2-2.5'
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty gravel with sand

1"
.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
86.2
77.1
70.3
54.7
41.0
33.5
28.1
23.6
19.5
15.3

PL= 

USCS (D 2487)=

LL=  PI=

GM A-1-a

20.8855 18.3864 6.1286
3.6958 0.5376

As received MC = 9.1%

12/8/17 12/12/17

RZ

MP

Laboratory Manager

11/21/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-16 Depth: 2-4'
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray-brown well-graded gravel with silt and sand

1.5"
1"

.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
88.3
82.2
72.9
65.3
51.5
36.9
25.0
17.4
14.5
10.0

6.9

PL= 

USCS (D 2487)=

LL= 

GW-GM A-1-a

27.2148 21.9000 7.5619
4.3591 1.2356 0.2684
0.1507 50.18 1.34

As received MC = 8.5%

12/8/17 12/12/17

RZ

MP

Laboratory Manager

11/7/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-17 Depth: 4-6'
Sample Number: S-3

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty sand

1
.75
.5

.375
#4
#10
#20
#40
#60

#100
#200

100.0
96.8
94.3
92.2
85.7
74.8
62.3
50.6
41.8
34.4
26.7

PL=

USCS (D 2487)=

LL=                              PI=

SM A-2-4(0)

7.3800 4.4718 0.7369
0.4110 0.1033

As recieved MC = 11.6%

1/30/18 1/31/18

SB

MP

Laboratory Manager

12/15/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-18 Depth: 9-10.5'
Sample Number: S-5

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty sand with gravel

.75
.5

.375
#4
#10
#20
#40
#60

#100
#200

100.0
96.4
84.5
60.2
45.1
33.9
26.6
21.9
17.9
13.8

PL=

USCS (D 2487)=

LL=      PI=

SM A-1-a

10.7458 9.6325 4.7194
2.8244 0.5985 0.0937

As recieved MC = 9.7%

1/30/18 1/31/18

SB

MP

Laboratory Manager

12/14/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-19 Depth: 4-6'
Sample Number: S-3

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

P
E

R
C

E
N

T
 F

IN
E

R

0

10

20

30

40

50

60

70

80

90

100

GRAIN SIZE - mm.

0.0010.010.1110100

% +3"
Coarse

% Gravel

Fine Coarse Medium

% Sand

Fine Silt

% Fines

Clay

0.0 0.0 39.8 15.1 18.5 12.8 13.8

6
 in

.

3
 in

.

2
 in

.

1
½

 in
.

1
 in

.

¾
 in

.

½
 in

.

3
/8

 in
.

#
4

#
1

0

#
2

0

#
3

0

#
4

0

#
6

0

#
1

0
0

#
1

4
0

#
2

0
0

Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray-brown sandy silt with organics

.375
#4
#10
#20
#40
#60

#100
#200

100.0
99.8
96.6
88.9
78.4
68.8
60.7
52.3

PL=

USCS (D 2487)=

LL=      PI=

ML A-4(0)

0.9304 0.6380 0.1427

As recieved MC = 22.9%

1/30/18 1/31/18

SB

MP

Laboratory Manager

12/13/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-20 Depth: 2-4'
Sample Number: S-2

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Fine Coarse Medium
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Fine Silt

% Fines

Clay
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Particle Size Distribution Report



Client:

Project Name: Tested By: AS

Project Location: Test Date: 1/31/2017

Project Number:

Boring Number: Procedure: C

Sample Number: Temperature: 440° C

Sample Depth (ft):

Sample Date:

              AS RECEIVED MOISTURE CONTENT

Tin Mass (g) 126.70

Wet Mass of Sample & Tin (g) 212.00

Dry Mass of Sample & Tin (g) 196.26

Mass of Water  (g) 15.74

Mass of Dry Soil (g) 69.56

Moisture Content (%) 22.6

Porcelain Dish Mass (g) 126.70

Porcelain Dish + Oven Dried Soil (g) 196.26

Mass of Oven Dried Soil (g) 69.56

Mass of Dish & Burned Soil (g) 194.00

Mass of Burned Soil  (g) 67.30

Mass of Organic Material (g) 2.26

Ash Content (%) 96.8

Organic Content (%) 3.2

CDM Smith 

    Geotechnical Engineering Laboratory

Standard Test Method for Moisture, Ash, and Organic Matter of Peat and 

Other Organic Soils(ASTM D2974)

Massachusetts Water Resources Authority

MWRA line, MA 

Weston Aqueduct Supply Main 3 

    ASH CONTENT

101038-102170

B-20

S-2

2-4

12/13/2017

                          



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty sand with gravel and brick fragments

1.5
1

.75
.5

.375
#4
#10
#20
#40
#60

#100
#200

100.0
70.0
70.0
68.3
66.5
63.6
56.8
48.9
39.2
31.4
23.4
15.3

PL=

USCS (D 2487)=

LL=      PI=

SM A-1-b

34.3126 32.4495 2.9007
0.9393 0.2287

As recieved MC = 13.8%

1/30/18 1/31/18

SB

MP

Laboratory Manager

12/15/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-21 Depth: 8-10'
Sample Number: S-5

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty sand with gravel

1
.75
.5

.375
#4
#10
#20
#40
#60

#100
#200

100.0
90.5
89.5
85.7
71.9
55.3
42.4
33.4
27.4
22.5
17.1

PL=

USCS (D 2487)=

LL=      PI=

SM A-1-b

15.6606 9.1673 2.5985
1.4458 0.3161

As recieved MC = 11.0%

1/30/18 1/31/18

SB

MP

Laboratory Manager

12/13/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-22 Depth: 4-6'
Sample Number: S-3

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Clay
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty sand

.5"
.375"

#4
#10
#20
#40
#60

#100
#200

100.0
95.4
88.5
79.4
69.3
57.7
49.7
38.5
29.5

PL= 

USCS (D 2487)=

LL=  PI=

SM A-2-4(0)

5.6639 3.3553 0.4919
0.2543 0.0792

As received MC = 13.8%

12/8/17 12/14/17

RZ

MP

Laboratory Manager

10/11/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-24 Depth: 2-2.5'
Sample Number: S-V-1

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty sand with gravel

.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
95.1
93.4
80.7
67.4
55.9
45.3
36.6
28.5
20.3

PL= 

USCS (D 2487)=

LL=  PI=

SM A-1-b

7.4288 5.8075 1.1427
0.5728 0.1662

As received MC = 8.3%

12/8/17 12/12/17

RZ

MP

Laboratory Manager

11/22/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-24 Depth: 4.5-5'
Sample Number: S-V-2

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark brown silty gravel with sand

1"
.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
81.6
69.7
63.1
54.8
44.5
34.8
26.4
22.4
17.1
13.3

PL= 

USCS (D 2487)=

LL=  PI=

GM A-1-a

21.9989 20.2959 7.9574
3.1169 0.5884 0.1125

As received MC = 7.2%

12/8/17 12/12/17

RZ

MP

Laboratory Manager

10/23/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-25 Depth: 2-2.5'
Sample Number: S-V-1

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark brown poorly graded gravel with silt and sand

1.5"
1"

.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
85.5
85.5
72.8
63.2
51.9
40.1
30.1
22.1
16.5
12.6

8.5

PL= 

USCS (D 2487)=

LL= 

GP-GM A-1-a

30.4787 18.2613 8.3201
4.0955 0.8422 0.2108
0.0975 85.33 0.87

As received MC = 11.4%

12/8/17 12/12/17

RZ

MP

Laboratory Manager

10/23/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-25 Depth: 6-8'
Sample Number: S-1

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty sand with gravel

.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
89.1
83.2
63.9
49.4
36.8
26.9
23.8
17.7
14.1

PL= 

USCS (D 2487)=

LL=  PI=

SM A-1-a

13.2292 10.3766 3.9915
2.0913 0.5579 0.1010

As received MC = 8.6%
Contains trace asphalt

12/8/17 12/12/17

RZ

MP

Laboratory Manager

10/12/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-26 Depth: 2-2.5'
Sample Number: S-V-1

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray-brown silty sand with gravel

1"
.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
98.2
74.8
71.6
60.9
47.6
34.4
25.4
20.6
16.9
12.8

PL= 

USCS (D 2487)=

LL=  PI=

SM A-1-a

16.3695 15.2061 4.5366
2.3651 0.6242 0.1107

As received MC = 7.9%

12/8/17 12/13/17

RZ

MP

Laboratory Manager

10/12/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-26 Depth: 9-9.7'
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty sand with gravel

.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
94.3
88.5
75.2
61.7
49.1
36.4
30.0
20.9
15.3

PL= 

USCS (D 2487)=

LL=  PI=

SM A-1-b

10.2326 8.0192 1.7682
0.8945 0.2496

As received MC = 6.5%

12/8/17 12/13/17

RZ

MP

Laboratory Manager

10/16/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-27 Depth: 0.5-2'
Sample Number: S-1

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray poorly graded sand with silt and gravel

1.5"
1"

.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
86.6
78.2
71.9
67.6
59.3
46.0
31.1
22.8
17.9
14.6
11.1

PL= 

USCS (D 2487)=

LL= 

SP-SM A-1-a

28.1526 24.1488 5.0381
2.5190 0.7887 0.1616

As received MC = 7.2%

12/8/17 12/13/17

RZ

MP

Laboratory Manager

10/16/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-28 Depth: 9-9.8'
Sample Number: S-4

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray-brown well-graded gravel with silt and sand

1.5"
1"

.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
87.7
77.9
67.7
62.7
48.5
35.8
25.8
17.1
14.6
10.9

8.0

PL= 

USCS (D 2487)=

LL= 

GW-GM A-1-a

27.2493 23.4705 8.2794
5.1239 1.1943 0.2732
0.1280 64.70 1.35

As received MC = 10.8%

12/8/17 12/13/17

RZ

MP

Laboratory Manager

10/13/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-29 Depth: 8-10'
Sample Number: S-5

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray-brown sandy silt

.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

0.0429 mm.
0.0313 mm.
0.0211 mm.
0.0127 mm.
0.0091 mm.
0.0065 mm.
0.0046 mm.
0.0033 mm.
0.0014 mm.

100.0
98.2
98.2
93.7
89.2
82.7
73.8
67.3
62.4
54.8
43.7
38.2
25.9
17.8
15.0
10.9

9.6
8.2
6.8

17 20 3

ML A-4(0)

2.3483 1.0661 0.1136
0.0590 0.0240 0.0090
0.0055 20.54 0.92

As received MC = 20.2%

12/8/17 12/14/17

MP/RZ

MP

Laboratory Manager

10/13/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-30 Depth: 5-5.5'
Sample Number: S-V-2

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Tested By: RZ Checked By: MP

LIQUID AND PLASTIC LIMITS TEST REPORT
P

L
A

S
T

IC
IT

Y
 I
N

D
E

X

0

10

20

30

40

50

60

LIQUID LIMIT
0 10 20 30 40 50 60 70 80 90 100 110

CL-ML

C
L o

r O
L

C
H
 o

r O
H

ML or OL MH or OH

Dashed line indicates the approximate
upper limit boundary for natural soils

4

7

SOIL DATA

SYMBOL SOURCE

NATURAL

USCS
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY

NO. CONTENT LIMIT LIMIT INDEX
(%) (%) (%) (%)

CDM Smith

Boston, Massachusetts

Client:

Project:

Project No.: Figure

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

B-30 S-V-2 5-5.5' 20.2 17 20 3 ML



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty sand with gravel

1"
.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
81.9
81.9
81.9
80.7
77.5
68.8
58.5
53.0
49.0
43.5

PL= 

USCS (D 2487)=

LL=  PI=

SM A-4(0)

22.1958 20.4479 0.4757
0.1701

As received MC = 20.3%

12/8/17 12/13/17

RZ

MP

Laboratory Manager

10/12/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-31 Depth: 2-2.5'
Sample Number: S-V-1

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown sandy silt

.5"
.375"

#4
#10
#20
#40
#60

#100
#200

0.0394 mm.
0.0289 mm.
0.0191 mm.
0.0116 mm.
0.0084 mm.
0.0061 mm.
0.0044 mm.
0.0031 mm.
0.0013 mm.

100.0
98.0
93.8
89.7
83.3
75.0
70.9
60.1
50.1
40.7
36.9
32.2
26.5
23.2
19.4
16.6
14.4
10.9

PL= 

USCS (D 2487)=

LL=  PI=

ML A-4(0)

2.1107 0.9990 0.1494
0.0746 0.0158 0.0035

As received MC = 11.0%

12/8/17 12/15/17

MP/RZ

MP

Laboratory Manager

10/12/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-31 Depth: 14-14.7'
Sample Number: S-3

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown well-graded sand with silt and gravel

1"
.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
86.2
79.4
69.7
57.7
42.8
29.1
20.0
17.5
12.6

9.2

PL= 

USCS (D 2487)=

LL= 

SW-SM A-1-a

21.0220 18.2593 5.7680
2.9506 0.9004 0.1904
0.0961 60.02 1.46

As received MC = 9.0%

12/8/17 12/13/17

RZ

MP

Laboratory Manager

11/30/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-32 Depth: 8-10'
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray poorly graded gravel with silt and sand

1.5"
1"

.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
94.0
90.5
71.6
62.4
49.4
38.8
26.6
17.8
13.2
10.0

6.8

PL= 

USCS (D 2487)=

LL= 

GP-GM A-1-a

18.7522 16.5644 8.6017
4.9512 1.0764 0.3162
0.1503 57.24 0.90

As received MC = 5.6%

12/8/17 12/13/17

RZ

MP

Laboratory Manager

10/17/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-33 Depth: 2-4'
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark brown silty sand with gravel

1"
.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
87.8
80.9
74.4
66.5
57.5
47.8
38.4
32.4
28.2
23.9

PL= 

USCS (D 2487)=

LL=  PI=

SM A-1-b

20.3132 16.8408 2.4980
1.0173 0.1905

As received MC = 13.1%

12/8/17 12/14/17

RZ

MP

Laboratory Manager

10/6/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-34 Depth: 2-2.5'
Sample Number: S-V-1

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown poorly graded sand with silt and gravel

1"
.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
81.3
73.2
69.7
53.8
40.0
28.0
18.1
14.9

9.4
6.8

PL= 

USCS (D 2487)=

LL= 

SP-SM A-1-a

22.1212 20.4452 6.1462
3.9328 0.9697 0.2528
0.1589 38.69 0.96

As received MC = 6.3%

12/8/17 12/13/17

RZ

MP

Laboratory Manager

10/19/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-35 Depth: 2-3.5'
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown poorly graded sand

.375
#4
#10
#20
#40
#60

#100
#200

100.0
96.5
83.0
57.5
27.5
10.2

3.5
1.5

PL=

USCS (D 2487)=

LL=      PI=

SP A-1-b

2.8675 2.1955 0.9062
0.7101 0.4514 0.2998
0.2475 3.66 0.91

As recieved MC = 4.5%

1/30/18 1/31/18

SB

MP

Laboratory Manager

10/19/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-36 Depth: 4-6'
Sample Number: S-3

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown poorly graded sand

1
.75
.5

.375
#4
#10
#20
#40
#60

#100
#200

100.0
96.8
93.3
92.4
89.3
86.1
70.4
33.9
11.3

4.1
1.9

PL=

USCS (D 2487)=

LL=      PI=

SP A-1-b

5.5138 1.6965 0.6797
0.5657 0.3946 0.2814
0.2379 2.86 0.96

As recieved MC = 5.1%

1/30/18 1/31/18

SB

MP

Laboratory Manager

10/18/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-37 Depth: 2-2.5'
Sample Number: S-V-1

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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0.0 3.2 7.5 3.2 52.2 32.0 1.9

6
 in

.

3
 in

.

2
 in

.

1
½

 in
.

1
 in

.

¾
 in

.

½
 in

.

3
/8

 in
.

#
4

#
1

0

#
2

0

#
3

0

#
4

0

#
6

0

#
1

0
0

#
1

4
0

#
2

0
0

Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown poorly graded sand

1
.75
.5

.375
#4
#10
#20
#40
#60

#100
#200

100.0
94.7
94.7
92.0
89.8
85.0
67.1
33.7
13.3

4.7
2.0

PL=

USCS (D 2487)=

LL=      PI=

SP A-1-b

5.6976 2.0000 0.7197
0.5868 0.3928 0.2656
0.2181 3.30 0.98

As recieved MC = 6.3%

1/30/18 1/31/18

SB

MP

Laboratory Manager

10/18/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-38 Depth: 3-3.5'
Sample Number: S-V-1

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray-brown silt

#10
#20
#40
#60

#100
#200

0.0341 mm.
0.0261 mm.
0.0184 mm.
0.0119 mm.
0.0088 mm.
0.0064 mm.
0.0047 mm.
0.0033 mm.
0.0014 mm.

100.0
99.9
99.7
99.3
98.9
97.1
77.1
67.3
51.9
31.5
21.0
14.0

9.1
7.0
4.9

NP NV NP

ML A-4(0)

0.0519 0.0434 0.0220
0.0177 0.0115 0.0068
0.0050 4.38 1.19

As recieved MC = 28.6%

1/30/18 1/31/18

MP

MP

Laboratory Manager

10/18/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-38 Depth: 14-16'
Sample Number: S-3

Client:

Project:

Project No:

Test Results (ASTM D6913 & D7928 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Tested By: MP

LIQUID AND PLASTIC LIMITS TEST REPORT
P

L
A

S
T

IC
IT

Y
 I
N

D
E

X

0

10

20

30

40

50

60

LIQUID LIMIT
0 10 20 30 40 50 60 70 80 90 100 110

CL-ML

C
L o

r O
L

C
H
 o

r O
H

ML or OL MH or OH

Dashed line indicates the approximate
upper limit boundary for natural soils

4

7

SOIL DATA

SYMBOL SOURCE

NATURAL

USCS
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY

NO. CONTENT LIMIT LIMIT INDEX
(%) (%) (%) (%)

CDM Smith

Boston, Massachusetts

Client:

Project:

Project No.:

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

B-38 S-3 14-16' 28.6 NP NV NP ML



CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown well-graded sand with silt

.75
.5

.375
#4
#10
#20
#40
#60

#100
#200

100.0
98.8
95.6
89.5
81.0
55.5
27.4
14.4
10.3

8.6

PL=

USCS (D 2487)=

LL=

SW-SM A-1-b

5.1345 2.6338 0.9549
0.7444 0.4576 0.2594
0.1397 6.83 1.57

As recieved MC = 6.4%

1/30/18 1/31/18

SB

MP

Laboratory Manager

10/23/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-39 Depth: 8-10'
Sample Number: S-5

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray silt

#4
#10
#20
#40
#60

#100
#200

0.0298 mm.
0.0228 mm.
0.0169 mm.
0.0112 mm.
0.0084 mm.
0.0063 mm.
0.0045 mm.
0.0033 mm.
0.0014 mm.

100.0
100.0

99.7
99.4
99.1
98.7
97.8
86.4
79.8
62.6
42.9
31.1
21.9
15.4
10.2

5.9

PL=

USCS (D 2487)=

LL=         PI=

ML A-4(0)

0.0376 0.0274 0.0161
0.0131 0.0082 0.0045
0.0032 4.98 1.29

As received MC = 27.4%

1/31/18 2/5/18

MP/SB

MP

Laboratory Manager

1/11/18

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-40 Depth: 14-16'
Sample Number: S-6

Client:

Project:

Project No:

Test Results (ASTM D6913 & D7928 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown poorly graded sand with silt

.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
97.6
96.8
96.0
92.1
80.4
40.1
18.9
13.1
11.1

PL= 

USCS (D 2487)=

LL= 

SP-SM A-1-b

1.2577 0.9711 0.5867
0.5013 0.3477 0.1970

As received MC = 28.8%

12/8/17 12/13/17

RZ

MP

Laboratory Manager

11/21/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-41 Depth: 5.5-6'
Sample Number: S-V-2

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray-brown silty sand

#4
#10
#20
#40
#60

#100
#200

100.0
100.0

99.9
99.4
92.6
57.1
19.5

PL= 

USCS (D 2487)=

LL=  PI=

SM A-2-4(0)

0.2372 0.2181 0.1561
0.1352 0.0941

As received MC = 28.5%

12/8/17 12/13/17

RZ

MP

Laboratory Manager

11/21/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-41 Depth: 8-10'
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark brown silty sand with organics

.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

0.0494 mm.
0.0354 mm.
0.0228 mm.
0.0133 mm.
0.0095 mm.
0.0068 mm.
0.0048 mm.
0.0041 mm.
0.0028 mm.
0.0014 mm.

100.0
95.8
95.8
87.6
83.4
80.5
75.6
66.3
52.2
37.9
32.6
29.2
24.8
20.6
17.6
13.8
12.6
12.1
10.4

6.9

PL= 

USCS (D 2487)=

LL=  PI=

SM A-4(0)

5.6616 3.4915 0.1979
0.1380 0.0385 0.0077
0.0026 76.65 2.90

As received MC = 80.6%

1/31/18 2/2/18

MP/SB

MP

Laboratory Manager

11/2/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-42 Depth: 8-10'
Sample Number: S-2

Client:

Project:

Project No:

Test Results (ASTM D6913 & D7928 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Fine Coarse Medium
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Fine Silt
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Client:

Project Name: Tested By: AS

Project Location: Test Date: 1/31/2017

Project Number:

Boring Number: Procedure: C

Sample Number: Temperature: 440° C

Sample Depth (ft):

Sample Date:

              AS RECEIVED MOISTURE CONTENT

Tin Mass (g) 96.89

Wet Mass of Sample & Tin (g) 173.07

Dry Mass of Sample & Tin (g) 139.08

Mass of Water  (g) 33.99

Mass of Dry Soil (g) 42.19

Moisture Content (%) 80.6

Porcelain Dish Mass (g) 96.89

Porcelain Dish + Oven Dried Soil (g) 139.08

Mass of Oven Dried Soil (g) 42.19

Mass of Dish & Burned Soil (g) 135.11

Mass of Burned Soil  (g) 38.22

Mass of Organic Material (g) 3.97

Ash Content (%) 90.6

Organic Content (%) 9.4

MWRA line, MA 

Weston Aqueduct Supply Main 3 

    ASH CONTENT

101038-102170

B-42

S-2

8-10

11/2/2017

CDM Smith 

    Geotechnical Engineering Laboratory

Standard Test Method for Moisture, Ash, and Organic Matter of Peat and 

Other Organic Soils(ASTM D2974)

Massachusetts Water Resources Authority

                          



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray-brown silt

#4
#10
#20
#40
#60

#100
#200

100.0
99.9
99.9
99.3
98.3
96.9
92.1

PL= NP

USCS (D 2487)=

LL= NV                       PI= NP

ML A-4(0)

As recieved MC = 25.1%

1/30/18 1/31/18

SB

MP

Laboratory Manager

11/2/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-42 Depth: 14-16'
Sample Number: S-3

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray lean clay

#4
#10
#20
#40
#60

#100
#200

0.0341 mm.
0.0248 mm.
0.0166 mm.
0.0102 mm.
0.0075 mm.
0.0054 mm.
0.0039 mm.
0.0029 mm.
0.0013 mm.

100.0
99.9
99.7
99.3
98.8
98.3
97.2
89.4
85.3
77.1
66.4
59.8
54.1
47.5
41.8
32.8

21 42 21

CL A-7-6(22)

0.0360 0.0245 0.0075
0.0044

As recieved MC = 25.7%

1/30/18 1/31/18

MP

MP

Laboratory Manager

10/26/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-43 Depth: 8-10'
Sample Number: S-5

Client:

Project:

Project No:

Test Results (ASTM D6913 & D7928 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Tested By: AS Checked By: MP

LIQUID AND PLASTIC LIMITS TEST REPORT
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SOIL DATA

SYMBOL SOURCE

NATURAL

USCS
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY

NO. CONTENT LIMIT LIMIT INDEX
(%) (%) (%) (%)

CDM Smith

Boston, Massachusetts

Client:

Project:

Project No.:

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

B-43 S-5 8-10' 25.7 21 42 21 CL



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray silty sand with gravel

1
.75
.5

.375
#4
#10
#20
#40
#60

#100
#200

100.0
94.4
83.4
77.4
65.2
53.2
43.5
34.8
27.2
20.2
12.8

PL=

USCS(D 2487)=

LL=       PI=

SM A-1-b

16.1416 13.4888 3.3678
1.5183 0.3036 0.0936

As recieved MC = 14.4%

1/30/18 2/1/18

SB

MP

Laboratory Manager

10/31/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-44 Depth: 6-8'
Sample Number: S-1

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray-brown silt

.375
#4
#10
#20
#40
#60

#100
#200

0.0358 mm.
0.0283 mm.
0.0197 mm.
0.0124 mm.
0.0091 mm.
0.0065 mm.
0.0046 mm.
0.0033 mm.
0.0014 mm.

100.0
99.3
99.0
98.5
97.9
97.5
96.8
94.3
72.7
56.7
39.2
20.3
13.1

8.7
5.8
3.6
2.9

PL=

USCS (D 2487)=

LL=      PI=

ML A-4(0)

0.0551 0.0462 0.0298
0.0251 0.0160 0.0101
0.0073 4.08 1.18

As recieved MC = 24.1%

1/30/18 1/31/18

MP

MP

Laboratory Manager

10/31/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-45 Depth: 10-12'
Sample Number: S-3

Client:

Project:

Project No:

Test Results (ASTM D6913 & D7928 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray lean clay

#4
#10
#20
#40
#60

#100
#200

0.0347 mm.
0.0253 mm.
0.0174 mm.
0.0109 mm.
0.0081 mm.
0.0059 mm.
0.0043 mm.
0.0037 mm.
0.0026 mm.
0.0013 mm.

100.0
100.0

99.9
99.9
99.8
99.8
99.5
92.7
88.5
75.8
60.5
50.5
42.2
37.2
32.1
26.2
20.3

18 30 12

CL A-6(11)

0.0273 0.0224 0.0107
0.0079 0.0034

As recieved MC = 24.8%

1/30/18 2/1/18

MP

MP

Laboratory Manager

10/31/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-45 Depth: 14-16'
Sample Number: S-4

Client:

Project:

Project No:

Test Results (ASTM D6913 & D7928 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Tested By: AS Checked By: MP

LIQUID AND PLASTIC LIMITS TEST REPORT
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Dashed line indicates the approximate
upper limit boundary for natural soils

4

7

SOIL DATA

SYMBOL SOURCE

NATURAL

USCS
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY

NO. CONTENT LIMIT LIMIT INDEX
(%) (%) (%) (%)

CDM Smith

Boston, Massachusetts

Client:

Project:

Project No.:

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

B-45 S-4 14-16' 24.8 18 30 12 CL



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silt with sand

#10
#20
#40
#60

#100
#200

0.0443 mm.
0.0337 mm.
0.0224 mm.
0.0134 mm.
0.0095 mm.
0.0068 mm.
0.0048 mm.
0.0040 mm.
0.0027 mm.
0.0014 mm.

100.0
100.0

99.9
99.8
98.8
70.6
35.0
23.2
13.9

6.8
5.7
4.1
3.8
3.5
3.2
2.3

PL=

USCS (D 2487)=

LL=      PI=

ML A-4(0)

0.1084 0.0967 0.0644
0.0560 0.0402 0.0238
0.0177 3.63 1.41

As received MC = 26.0%

1/31/18 2/2/18

MP/SB

MP

Laboratory Manager

11/16/18

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-46 Depth: 8-10'
Sample Number: S-2

Client:

Project:

Project No:

Test Results (ASTM D6913 & D7928 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown poorly graded gravel with silt and sand

1
.75
.5

.375
#4
#10
#20
#40
#60

#100
#200

100.0
86.2
74.9
66.8
53.3
40.9
30.4
19.9
13.6
10.4

7.8

PL=

USCS (D 2487)=

LL=

GP-GM A-1-a

20.8441 18.4565 7.0810
3.8326 0.8261 0.2880
0.1355 52.24 0.71

As recieved MC = 5.4%

1/30/18 2/1/18

SB

MP

Laboratory Manager

11/2/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-47 Depth: 2-2.5'
Sample Number: S-V-1

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray/red brown silty sand

#4
#10
#20
#40
#60

#100
#200

100.0
99.9
99.8
98.2
82.9
54.9
21.4

PL=

USCS (D 2487)=

LL=      PI=

SM A-2-4(0)

0.2988 0.2620 0.1641
0.1371 0.0908

As recieved MC = 9.2%

1/30/18 2/1/18

SB

MP

Laboratory Manager

10/24/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-48 Depth: 6-8'
Sample Number: S-4

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty sand with gravel

1"
.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
79.6
76.6
69.7
62.1
51.1
43.3
37.0
32.6
28.6
23.0

PL= 

USCS (D 2487)=

LL=  PI=

SM A-1-b

22.5460 21.0526 3.8366
1.8161 0.1798

As received MC = 11.7%

12/8/17 12/13/17

RZ

MP

Laboratory Manager

10/25/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-50 Depth: 2-4'
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray well-graded gravel with silt and sand

1.5"
1"

.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
86.4
78.5
62.3
57.9
45.0
33.9
25.4
18.7
16.3
11.3

8.2

PL= 

USCS (D 2487)=

LL= 

GW-GM A-1-a

28.6676 24.0368 11.3650
6.0736 1.3364 0.2147
0.1242 91.51 1.27

As received MC = 6.3%

12/8/17 12/12/17

RZ

MP

Laboratory Manager

10/25/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-51 Depth: 6-8'
Sample Number: S-4

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty sand with gravel

.5"
.375"

#4
#10
#20
#40
#60

#100
#200

100.0
92.2
83.0
68.7
54.9
42.2
31.3
22.4
13.6

PL= 

USCS (D 2487)=

LL=  PI=

SM A-1-b

8.5434 5.7248 1.1682
0.6405 0.2334 0.0846

As received MC = 13.4%

12/8/17 12/14/17

RZ

MP

Laboratory Manager

10/26/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-52 Depth: 4-5'
Sample Number: S-3

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

P
E

R
C

E
N

T
 F

IN
E

R

0

10

20

30

40

50

60

70

80

90

100

GRAIN SIZE - mm.

0.0010.010.1110100

% +3"
Coarse

% Gravel

Fine Coarse Medium

% Sand

Fine Silt

% Fines

Clay

0.0 0.0 17.0 14.3 26.5 28.6 13.6

6
 in

.

3
 in

.

2
 in

.

1
½

 in
.

1
 in

.

¾
 in

.

½
 in

.

3
/8

 in
.

#
4

#
1

0

#
2

0

#
3

0

#
4

0

#
6

0

#
1

0
0

#
1

4
0

#
2

0
0

Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray-brown silty sand with gravel

1"
.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
90.4
83.9
79.7
65.7
54.9
47.1
41.4
39.1
33.3
26.9

PL= 

USCS (D 2487)=

LL=  PI=

SM A-2-4(0)

18.7379 13.8487 3.2574
1.1635 0.1086

As received MC = 10.3%

12/8/17 12/14/17

RZ

MP

Laboratory Manager

11/3/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-53 Depth: 2-2.9'
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty gravel with sand

1"
.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
89.4
79.5
70.7
56.2
43.7
34.6
28.0
24.0
20.8
17.1

PL= 

USCS (D 2487)=

LL=  PI=

GM A-1-b

19.4225 16.0362 5.9678
3.1787 0.5313

As received MC = 10.3%

12/8/17 12/14/17

RZ

MP

Laboratory Manager

10/24/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-54 Depth: 4-6'
Sample Number: S-3

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray-brown well-graded gravel with silt and sand

1"
.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
81.4
73.7
65.0
50.9
36.5
25.2
17.5
14.9

9.6
6.8

PL= 

USCS (D 2487)=

LL= 

GW-GM A-1-a

22.1623 20.4709 7.9258
4.4857 1.2377 0.2524
0.1568 50.55 1.23

As received MC = 9.4%

12/8/17 12/14/17

RZ

MP

Laboratory Manager

10/27/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-55 Depth: 2-4'
Sample Number: S-1

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark brown silty sand with gravel

.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
88.1
84.2
68.6
53.4
40.8
31.7
25.0
19.5
13.7

PL= 

USCS (D 2487)=

LL=  PI=

SM A-1-b

13.8305 10.0865 3.0679
1.5945 0.3739 0.0885

As received MC = 9.6%

12/8/17 12/14/17

RZ

MP

Laboratory Manager

10/27/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-56 Depth: 2-3.3'
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



Client:

Project Name: Tested By: MP

Project Location: Test Date: 12/14/2017

Project Number:

Boring Number: Procedure: C

Sample Number: Temperature: 440° C

Sample Depth (ft):

Sample Date:

AS RECEIVED MOISTURE CONTENT

Tin Mass (g) 126.66

Wet Mass of Sample & Tin (g) 215.45

Dry Mass of Sample & Tin (g) 208.00

Mass of Water  (g) 7.45

Mass of Dry Soil (g) 81.34

Moisture Content (%) 9.2

Porcelain Dish Mass (g) 126.66

Porcelain Dish + Oven Dried Soil (g) 208.00

Mass of Oven Dried Soil (g) 81.34

Mass of Dish & Burned Soil (g) 205.85

Mass of Burned Soil  (g) 79.19

Mass of Organic Material (g) 2.15

Ash Content (%) 97.4

Organic Content (%) 2.6

MWRA line, MA 

Weston Aqueduct Supply Main 3 

    ASH CONTENT

101038-102170

B-56

S-2

2-3.3

10/27/2017

CDM Smith 

    Geotechnical Engineering Laboratory

Standard Test Method for Moisture, Ash, and Organic Matter of Peat and 

Other Organic Soils(ASTM D2974)

Massachusetts Water Resources Authority



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray silty sand with gravel

1"
.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
88.5
78.2
71.8
64.3
52.2
40.1
29.6
25.0
17.5
12.8

PL= 

USCS (D 2487)=

LL=  PI=

SM A-1-b

19.8714 16.9275 3.3467
1.7080 0.4404 0.1170

As received MC = 10.1%

12/8/17 12/14/17

RZ

MP

Laboratory Manager

10/27/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-56 Depth: 11-13'
Sample Number: S-3

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark-brown silty gravel with sand

3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
84.1
73.7
53.0
36.2
29.1
25.4
22.7
20.3
16.7

PL= 

USCS (D 2487)=

LL=  PI=

GM A-1-b

14.7883 12.9897 6.1597
4.2012 0.9950

As received MC = 10.9%

10/5/2017 10/6/2017

GW

MP

Laboratory Manager

9/20/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-57 Depth: 5-5.5
Sample Number: S-3

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown well-graded gravel with silt and sand

1"
.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
94.9
75.7
70.1
53.6
38.3
26.8
18.8
14.3
11.2

8.2

PL= 

USCS (D 2487)=

LL= 

GW-GM A-1-a

17.0273 15.4805 6.0706
4.0469 1.0899 0.2736
0.1159 52.37 1.69

As received MC = 5.1%

12/8/17 12/14/17

RZ

MP

Laboratory Manager

9/28/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-58 Depth: 2-3'
Sample Number: S-V-1

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark brown poorly graded gravel with silt and sand

1"
.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
93.4
70.8
64.0
49.1
37.7
29.4
21.9
18.5
12.2

8.4

PL= 

USCS (D 2487)=

LL= 

GP-GM A-1-a

17.7748 16.3113 7.7587
4.9744 0.8940 0.1885
0.1145 67.74 0.90

As received MC = 6.1%

12/8/17 12/14/17

RZ

MP

Laboratory Manager

9/27/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-59 Depth: 5-6'
Sample Number: S-V-2

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray well-graded gravel with silt and sand

1.5"
1"

.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
91.1
83.4
75.8
67.8
50.2
35.0
26.2
20.3
15.6
11.3

7.3

PL= 

USCS (D 2487)=

LL= 

GW-GM A-1-a

24.3942 20.3218 7.1742
4.7120 1.2935 0.2351
0.1238 57.96 1.88

As received MC = 7.8%

12/8/17 12/14/17

RZ

MP

Laboratory Manager

9/27/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-59 Depth: 14-16'
Sample Number: S-3

Client:

Project:

Project No: Figure

Test Results (ASTM D422 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark gray well-graded gravel with silt and sand

1.5"
1"

3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
85.8
82.5
63.0
54.4
43.0
30.9
21.8
15.0
11.9

8.0
5.4

PL= 

USCS (D 2487)=

LL= 

GW-GM A-1-a

29.9204 23.4335 11.7627
7.5401 1.8491 0.4234
0.1965 59.86 1.48

As received MC = 6.8%

10/5/2017 10/6/2017

GW

MP

Laboratory Manager

9/21/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-60 Depth: 2-3.3
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark gray well-graded gravel with sand

1"
3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
91.0
81.5
74.0
50.1
30.9
18.5
11.4

7.7
5.4
3.4

PL= 

USCS (D 2487)=

LL=  PI=

GW A-1-a

18.3483 14.8403 6.3401
4.7336 1.8930 0.6243
0.3542 17.90 1.60

As received MC = 12.4%

10/5/2017 10/6/2017

GW

MP

Laboratory Manager

9/21/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-61 Depth: 4-6
Sample Number: S-3

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark brown silty sand with gravel

1"
3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
85.7
74.3
70.6
62.5
52.0
40.5
32.9
28.5
24.7
19.9

PL= 

USCS (D 2487)=

LL=  PI=

SM A-1-b

20.9614 18.7504 3.8309
1.7201 0.3024

As received MC = 18.4%

10/5/2017 10/6/2017

GW

MP

Laboratory Manager

9/20/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-63 Depth: 4-6
Sample Number: S-3

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray-brown silty sand with gravel

1
.75
.5

.375
#4
#10
#20
#40
#60

#100
#200

100.0
86.4
85.2
83.7
75.4
67.4
59.3
52.3
46.9
41.5
34.2

PL=

USCS (D 2487)=

LL=      PI=

SM A-2-4(0)

21.0374 12.1285 0.9079
0.3373

As recieved MC = 10.7%

1/30/18 2/1/18

SB

MP

Laboratory Manager

11/20/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-64 Depth: 6-8'
Sample Number: S-1

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown sandy silt

3/8"
#4
#10
#20
#40
#60

#100
#200

0.0404 mm.
0.0310 mm.
0.0206 mm.
0.0123 mm.
0.0089 mm.
0.0064 mm.
0.0046 mm.
0.0033 mm.
0.0014 mm.

100.0
95.2
92.2
88.3
84.0
80.8
75.3
67.5
40.1
29.3
21.7
16.3
12.5

9.8
7.6
6.5
3.8

PL= 

USCS (D 2487)=

LL=  PI=

ML A-4(0)

1.1517 0.5089 0.0612
0.0495 0.0317 0.0111
0.0066 9.27 2.50

As received MC = 19.9%

10/5/2017 10/10/2017

RZ

MP

Laboratory Manager

9/19/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-65 Depth: 4-6'
Sample Number: S-3

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark brown silty sand with gravel

1.5"
1"

3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
88.9
88.9
81.2
78.6
68.5
58.4
49.7
42.3
37.4
30.1
22.6

PL= 

USCS (D 2487)=

LL=  PI=

SM A-1-b

27.6426 15.2143 2.3665
0.8741 0.1489

As received MC = 9.7%

10/5/2017 10/6/2017

GW

MP

Laboratory Manager

9/19/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-65 Depth: 8-8.5'
Sample Number: S-5

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark brown sandy silt with organics

.5
.375
#4
#10
#20
#40
#60

#100
#200

100.0
97.8
94.1
90.1
84.6
77.6
71.4
65.5
56.5

PL=

USCS (D 2487)=

LL=      PI=

ML A-4(0)

1.9510 0.8966 0.0973

As recieved MC = 48.2%

1/30/18 2/1/18

SB

MP

Laboratory Manager

9/26/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-66 Depth: 6-8'
Sample Number: S-1

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Client:

Project Name: Tested By: AS

Project Location: Test Date: 1/31/2017

Project Number:

Boring Number: Procedure: C

Sample Number: Temperature: 440° C

Sample Depth (ft):

Sample Date:

              AS RECEIVED MOISTURE CONTENT

Tin Mass (g) 105.32

Wet Mass of Sample & Tin (g) 165.77

Dry Mass of Sample & Tin (g) 146.93

Mass of Water  (g) 18.84

Mass of Dry Soil (g) 41.61

Moisture Content (%) 45.3

Porcelain Dish Mass (g) 105.32

Porcelain Dish + Oven Dried Soil (g) 146.93

Mass of Oven Dried Soil (g) 41.61

Mass of Dish & Burned Soil (g) 144.11

Mass of Burned Soil  (g) 38.79

Mass of Organic Material (g) 2.82

Ash Content (%) 93.2

Organic Content (%) 6.8

CDM Smith 

    Geotechnical Engineering Laboratory

Standard Test Method for Moisture, Ash, and Organic Matter of Peat and 

Other Organic Soils(ASTM D2974)

Massachusetts Water Resources Authority

MWRA line, MA 

Weston Aqueduct Supply Main 3 

    ASH CONTENT

101038-102170

B-66

S-1

6-8

9/26/2017

                          



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty sand with gravel and organics

.75
.5

.375
#4
#10
#20
#40
#60

#100
#200

100.0
86.0
75.9
71.9
63.4
56.8
51.1
46.6
41.8
35.7

PL=

USCS (D 2487)=

LL=      PI=

SM A-4(0)

14.1715 12.3775 1.3602
0.3720

As recieved MC = 34.0%

1/30/18 2/1/18

SB

MP

Laboratory Manager

10/3/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-67 Depth: 6-7.1
Sample Number: S-1

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Client:

Project Name: Tested By: AS

Project Location: Test Date: 1/31/2017

Project Number:

Boring Number: Procedure: C

Sample Number: Temperature: 440° C

Sample Depth (ft):

Sample Date:

              AS RECEIVED MOISTURE CONTENT

Tin Mass (g) 90.33

Wet Mass of Sample & Tin (g) 154.16

Dry Mass of Sample & Tin (g) 137.96

Mass of Water  (g) 16.20

Mass of Dry Soil (g) 47.63

Moisture Content (%) 34.0

Porcelain Dish Mass (g) 90.33

Porcelain Dish + Oven Dried Soil (g) 137.96

Mass of Oven Dried Soil (g) 47.63

Mass of Dish & Burned Soil (g) 135.14

Mass of Burned Soil  (g) 44.81

Mass of Organic Material (g) 2.82

Ash Content (%) 94.1

Organic Content (%) 5.9

MWRA line, MA 

Weston Aqueduct Supply Main 3 

    ASH CONTENT

101038-102170

B-67

S-1

6-7.1

10/3/2017

CDM Smith 

    Geotechnical Engineering Laboratory

Standard Test Method for Moisture, Ash, and Organic Matter of Peat and 

Other Organic Soils(ASTM D2974)

Massachusetts Water Resources Authority

                          



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown sandy silt

.5"
.375"

#4
#10
#20
#40
#60

#100
#200

0.0363 mm.
0.0280 mm.
0.0195 mm.
0.0122 mm.
0.0089 mm.
0.0064 mm.
0.0046 mm.
0.0038 mm.
0.0027 mm.
0.0014 mm.

100.0
97.5
93.0
86.7
82.0
77.2
72.7
68.1
59.8
42.5
35.9
26.6
17.4
14.1
11.3

8.8
8.4
7.1
4.2

PL=

USCS (D 2487)=

LL=      PI=

ML A-4(0)

3.1621 1.4866 0.0756
0.0484 0.0223 0.0098
0.0055 13.69 1.19

As received MC = 13.2%

1/31/18 2/2/18

MP/SB

MP

Laboratory Manager

10/2/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-68 Depth: 8-10'
Sample Number: S-2

Client:

Project:

Project No:

Test Results (ASTM D6913 & D7928 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

P
E

R
C

E
N

T
 F

IN
E

R

0

10

20

30

40

50

60

70

80

90

100

GRAIN SIZE - mm.

0.0010.010.1110100

% +3"
Coarse

% Gravel

Fine Coarse Medium

% Sand

Fine Silt

% Fines

Clay

0.0 0.0 7.0 6.3 9.5 17.4 50.5 9.3

6
 in

.

3
 in

.

2
 in

.

1
½

 in
.

1
 in

.

¾
 in

.

½
 in

.

3
/8

 in
.

#
4

#
1

0

#
2

0

#
3

0

#
4

0

#
6

0

#
1

0
0

#
1

4
0

#
2

0
0

Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty sand

1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
98.8
87.8
76.0
65.1
54.8
48.5
38.3
27.7

PL= 

USCS (D 2487)=

LL=  PI=

SM A-2-4(0)

5.3738 4.0079 0.6123
0.2762 0.0891

As received MC = 11.5%

10/5/2017 10/6/2017

GW

MP

Laboratory Manager

9/19/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-69 Depth: 4-6
Sample Number: S-3

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Redish brown silty sand with gravel

1"
3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
95.3
84.4
76.5
64.8
51.6
39.7
31.9
26.9
22.3
17.1

PL= 

USCS (D 2487)=

LL=  PI=

SM A-1-b

15.4074 12.9788 3.4332
1.7983 0.3496

As received MC = 8.0%

10/5/2017 10/6/2017

GW

MP

Laboratory Manager

9/18/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-70 Depth: 2-4
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark gray silty sand with gravel

3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
89.0
81.1
67.7
54.3
42.9
34.7
29.8
22.7
15.4

PL= 

USCS (D 2487)=

LL=  PI=

SM A-1-b

13.1390 11.0163 2.9267
1.4676 0.2547

As received MC = 8.8%

10/5/2017 10/6/2017

GW

MP

Laboratory Manager

9/18/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-70 Depth: 6-8
Sample Number: S-4

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
96.9
91.1
77.1
55.4
39.5
31.0
26.9
21.2
16.3

PL= 

USCS (D 2487)=

LL=  PI=

SM A-1-b

9.0409 7.0232 2.4129
1.5604 0.3747

As received MC = 15.4%

10/5/2017 10/6/2017

GW

MP

Laboratory Manager

9/25/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-71 Depth: 14-15.5
Sample Number: S-4

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report

Dark brown silty sand with gravel



CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown gray poorly graded sand with silt and gravel

1"
3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
84.5
76.6
69.7
58.7
47.1
36.6
27.4
21.0
16.1
11.3

PL= 

USCS (D 2487)=

LL= 

SP-SM A-1-a

21.4646 19.3109 5.2564
2.4840 0.5161 0.1312

As received MC = 6.8%

10/5/2017 10/6/2017

GW

MP

Laboratory Manager

9/22/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-71 Depth: 1-5
Sample Number: V-1

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Fine Coarse Medium
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Fine Silt
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Clay
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown sandy silt with gravel

3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

0.0419 mm.
0.0309 mm.
0.0205 mm.
0.0123 mm.
0.0088 mm.
0.0063 mm.
0.0045 mm.
0.0032 mm.
0.0014 mm.

100.0
93.7
87.4
83.1
74.9
69.1
63.9
60.3
56.6
50.7
40.6
33.7
25.6
18.7
15.0
12.5
10.0

8.1
5.0

PL= 

USCS (D 2487)=

LL=  PI=

ML A-4(0)

10.7774 7.8514 0.2387
0.0712 0.0260 0.0088
0.0045 52.67 0.62

As received MC = 23.9%

10/5/2017 10/10/2017

RZ

MP

Laboratory Manager

9/15/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-72 Depth: 2-4'
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty sand with gravel

3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
93.0
89.9
83.7
69.1
56.1
45.8
37.8
29.3
19.1

PL= 

USCS (D 2487)=

LL=  PI=

SM A-1-b

9.6599 5.3292 1.1139
0.5643 0.1568

As received MC = 6.2%

10/5/2017 10/6/2017

GW

MP

Laboratory Manager

9/15/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-73 Depth: 2-4
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Fine Coarse Medium

% Sand

Fine Silt
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Clay
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown gray silty sand with gravel

3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
85.7
78.9
66.9
52.3
39.0
31.6
28.5
23.5
17.0

PL= 

USCS (D 2487)=

LL=  PI=

SM A-1-b

14.5261 12.3723 3.1422
1.7423 0.3200

As received MC = 9.5%

10/5/2017 10/6/2017

GW

MP

Laboratory Manager

9/14/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-74 Depth: 0.5-1.7
Sample Number: S-1

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark-gray well-graded sand with gravel

1.5"
1"

3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
91.4
91.4
81.7
72.8
53.5
32.8
18.9
12.3

9.2
6.9
4.5

PL= 

USCS (D 2487)=

LL=  PI=

SW A-1-a

17.1353 14.1094 6.0734
4.1535 1.7322 0.5927
0.2936 20.69 1.68

As received MC = 8.3%

10/5/2017 10/6/2017

GW

MP

Laboratory Manager

9/14/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-74 Depth: 8-9.3
Sample Number: S-5

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

P
E

R
C

E
N

T
 F

IN
E

R

0

10

20

30

40

50

60

70

80

90

100

GRAIN SIZE - mm.

0.0010.010.1110100

% +3"
Coarse

% Gravel

Fine Coarse Medium

% Sand

Fine Silt

% Fines

Clay

0.0 8.6 37.9 20.7 20.5 7.8 4.5

6
 in

.

3
 in

.

2
 in

.

1
½

 in
.

1
 in

.

¾
 in

.

½
 in

.

3
/8

 in
.

#
4

#
1

0

#
2

0

#
3

0

#
4

0

#
6

0

#
1

0
0

#
1

4
0

#
2

0
0

Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty gravel with sand

1"
.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
85.6
72.8
62.3
45.0
34.1
27.6
23.3
20.6
18.1
14.8

PL=

USCS (D 2487)=

LL=      PI=

GM A-1-a

20.9938 18.7445 8.9130
6.1619 1.2043 0.0779

As received MC = 14.0%

1/31/18 2/5/18

MP/SB

MP

Laboratory Manager

11/15/18

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-75A Depth: 6-8'
Sample Number: S-1

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown lean clay with sand

#4
#10
#20
#40
#60

#100
#200

0.0368 mm.
0.0269 mm.
0.0180 mm.
0.0111 mm.
0.0080 mm.
0.0057 mm.
0.0042 mm.
0.0030 mm.
0.0013 mm.

100.0
99.2
97.0
92.9
87.8
82.7
76.6
65.1
61.0
52.6
41.6
36.7
34.6
29.1
26.3
19.4

PL= 

USCS (D 2487)=

LL=  PI=

CL A-6(7)

0.3091 0.1917 0.0254
0.0161 0.0044

As received MC = 20.4%

10/5/2017 10/10/2017

RZ

MP

Laboratory Manager

9/13/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-76 Depth: 2-4'
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark brown sandy silt

3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

0.0421 mm.
0.0310 mm.
0.0206 mm.
0.0124 mm.
0.0089 mm.
0.0064 mm.
0.0046 mm.
0.0032 mm.
0.0014 mm.

100.0
96.7
92.5
87.4
82.0
75.0
68.0
64.2
59.4
53.9
41.8
35.2
26.1
17.0
13.7
11.1

9.1
7.8
5.2

PL= 

USCS (D 2487)=

LL=  PI=

ML A-4(0)

7.5058 3.1003 0.1618
0.0607 0.0245 0.0104
0.0054 30.12 0.69

As received MC = 40.9%

10/5/2017 10/10/2017

RZ

MP

Laboratory Manager

9/11/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-77 Depth: 2-4'
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Fine Coarse Medium

% Sand
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% Fines
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark brown well-graded sand with silt and gravel

1"
3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
94.0
91.9
84.9
72.8
53.2
35.9
25.1
18.9
14.0

9.3

PL= 

USCS (D 2487)=

LL= 

SW-SM A-1-b

11.5533 9.5728 2.6478
1.7374 0.5951 0.1690
0.0843 31.41 1.59

As received MC = 13.5%

10/5/2017 10/9/2017

RZ

MP

Laboratory Manager

9/13/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-78 Depth: 2-4
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silt

#10
#20
#40
#60

#100
#200

0.0368 mm.
0.0284 mm.
0.0193 mm.
0.0117 mm.
0.0085 mm.
0.0061 mm.
0.0044 mm.
0.0032 mm.
0.0013 mm.

100.0
100.0
100.0

99.9
99.3
87.7
60.2
48.7
37.8
28.2
23.1
19.2
16.7
14.1

8.3

PL= 

USCS (D 2487)=

LL=  PI=

ML A-4(0)

0.0818 0.0686 0.0366
0.0293 0.0130 0.0035
0.0017 20.94 2.64

As received MC = 21.8%

10/5/2017 10/10/2017

RZ

MP

Laboratory Manager

9/13/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-78 Depth: 8-10'
Sample Number: S-5

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Fine Coarse Medium

% Sand
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Clay
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CDM Smith

Boston, Massachusetts

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray lean clay with sand

#4
#10
#20
#40
#60

#100
#200

100.0
99.8
98.9
96.1
90.6
82.7
71.5

20 32 12

CL A-6(7)

0.2397 0.1725

As received MC = 28.8%

10/5/2017 10/9/2017

RZ

MP

Laboratory Manager

9/14/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-79 Depth: 14-16
Sample Number: S-6

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Clay
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Tested By: RZ Checked By: MP

LIQUID AND PLASTIC LIMITS TEST REPORT
P

L
A

S
T

IC
IT
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 I
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X
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LIQUID LIMIT
0 10 20 30 40 50 60 70 80 90 100 110

CL-ML
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ML or OL MH or OH

Dashed line indicates the approximate
upper limit boundary for natural soils

4

7

SOIL DATA

SYMBOL SOURCE

NATURAL

USCS
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY

NO. CONTENT LIMIT LIMIT INDEX
(%) (%) (%) (%)

CDM Smith

Boston, Massachusetts

Client:

Project:

Project No.: Figure

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

B-79 S-6 14-16 28.8 20 32 12 CL



CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark brown poorly graded sand with silt and gravel

1"
3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
89.0
81.1
78.8
63.2
51.6
40.0
28.1
22.6
13.8

8.2

PL= 

USCS (D 2487)=

LL= 

SP-SM A-1-b

19.6392 16.4008 4.0410
1.7172 0.4882 0.1615
0.1046 38.63 0.56

As received MC = 8.2%

10/5/2017 10/9/2017

RZ

MP

Laboratory Manager

9/25/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-80 Depth: 6-8
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown sandy silt

.375"
#4
#10
#20
#40
#60

#100
#200

0.0392 mm.
0.0292 mm.
0.0191 mm.
0.0114 mm.
0.0083 mm.
0.0059 mm.
0.0043 mm.
0.0031 mm.
0.0013 mm.

100.0
98.7
95.6
93.2
89.0
78.5
70.1
63.1
56.2
49.1
44.0
37.8
33.9
30.7
27.2
24.6
17.9

PL=

USCS (D 2487)=

LL=      PI=

ML A-4(0)

0.4567 0.3396 0.0495
0.0303 0.0056

As received MC = 18.0%

1/31/18 2/5/18

MP/SB

MP

Laboratory Manager

12/21/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-81 Depth: 9.5-10'
Sample Number: S-4B

Client:

Project:

Project No:

Test Results (ASTM D6913 & D7928 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark brown sandy silt with organics

.5"
.375"

#4
#10
#20
#40
#60

#100
#200

100.0
97.0
92.1
87.5
82.1
76.3
71.8
66.8
57.4

PL=

USCS (D 2487)=

LL=      PI=

ML A-4(0)

3.2019 1.3049 0.0897

As received MC = 32.5%

1/31/18 2/5/18

MP/SB

MP

Laboratory Manager

11/9/18

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-82A Depth: 0.3-2'
Sample Number: S-1

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Client:

Project Name: Tested By: MP

Project Location: Test Date: 2/1/2018

Project Number:

Boring Number: Procedure: C

Sample Number: Temperature: 440° C

Sample Depth (ft):

Sample Date:

              AS RECEIVED MOISTURE CONTENT

Tin Mass (g) 126.65

Wet Mass of Sample & Tin (g) 206.12

Dry Mass of Sample & Tin (g) 186.48

Mass of Water  (g) 19.64

Mass of Dry Soil (g) 59.83

Moisture Content (%) 32.8

Porcelain Dish Mass (g) 126.65

Porcelain Dish + Oven Dried Soil (g) 186.48

Mass of Oven Dried Soil (g) 59.83

Mass of Dish & Burned Soil (g) 183.50

Mass of Burned Soil  (g) 56.85

Mass of Organic Material (g) 2.98

Ash Content (%) 95.0

Organic Content (%) 5.0

CDM Smith 
    Geotechnical Engineering Laboratory

Standard Test Method for Moisture, Ash, and Organic Matter of Peat and 

Other Organic Soils(ASTM D2974)

Massachusetts Water Resources Authority

MWRA line, MA 

Weston Aqueduct Supply Main 3 

    ASH CONTENT

101038-102170

B-82A

S-1

0.3-2

11/9/2017

                          



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silt with sand

.5"
.375"

#4
#10
#20
#40
#60

#100
#200

0.0351 mm.
0.0263 mm.
0.0179 mm.
0.0111 mm.
0.0080 mm.
0.0058 mm.
0.0042 mm.
0.0035 mm.
0.0024 mm.
0.0013 mm.

100.0
96.3
94.4
92.4
89.6
85.0
82.6
79.6
71.6
56.0
50.8
43.5
35.2
32.1
29.1
25.5
23.9
21.9
16.7

PL=

USCS (D 2487)=

LL=      PI=

ML A-4(0)

0.9103 0.4245 0.0426
0.0251 0.0064

As received MC = 21.3%

1/31/18 2/2/18

MP/SB

MP

Laboratory Manager

11/9/18

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-82A Depth: 8-8.5'
Sample Number: S-5A

Client:

Project:

Project No:

Test Results (ASTM D6913 & D7928 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray-brown lean clay

#10
#20
#40
#60

#100
#200

0.0406 mm.
0.0295 mm.
0.0195 mm.
0.0116 mm.
0.0084 mm.
0.0060 mm.
0.0043 mm.
0.0036 mm.
0.0025 mm.
0.0013 mm.

100.0
99.7
99.3
99.1
97.9
90.3
70.8
65.4
56.6
49.5
44.2
39.0
35.5
31.1
28.4
20.4

16 28 12

CL A-6(9)

0.0742 0.0632 0.0229
0.0120 0.0034

As received MC = 21.0%

1/31/18 2/2/18

MP/SB

MP

Laboratory Manager

10/2/18

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-84 Depth: 9-11'
Sample Number: S-5

Client:

Project:

Project No:

Test Results (ASTM D6913 & D7928 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Tested By: AS Checked By: MP

LIQUID AND PLASTIC LIMITS TEST REPORT
P

L
A
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IT

Y
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Dashed line indicates the approximate
upper limit boundary for natural soils

4

7

SOIL DATA

SYMBOL SOURCE

NATURAL

USCS
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY

NO. CONTENT LIMIT LIMIT INDEX
(%) (%) (%) (%)

CDM Smith

Boston, Massachusetts

Client:

Project:

Project No.:

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

B-84 S-5 9-11' 21.0 16 28 12 CL



CDM Smith

Boston, Massachusetts

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray lean clay

#10
#20
#40
#60

#100
#200

0.0278 mm.
0.0211 mm.
0.0145 mm.
0.0093 mm.
0.0069 mm.
0.0051 mm.
0.0038 mm.
0.0028 mm.
0.0012 mm.

100.0
99.9
99.8
99.7
99.6
98.5
90.6
85.2
77.1
66.3
60.2
52.1
45.3
37.9
25.7

25 39 14

CL A-6(16)

0.0269 0.0209 0.0068
0.0047 0.0018

As received MC = 31.0%

10/10/2017 10/10/2017

RZ

MP

Laboratory Manager

9/8/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-85 Depth: 14-16'
Sample Number: S-6

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Tested By: RZ Checked By: MP

LIQUID AND PLASTIC LIMITS TEST REPORT
P
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Dashed line indicates the approximate
upper limit boundary for natural soils

4

7

SOIL DATA

SYMBOL SOURCE

NATURAL

USCS
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY

NO. CONTENT LIMIT LIMIT INDEX
(%) (%) (%) (%)

CDM Smith

Boston, Massachusetts

Client:

Project:

Project No.: Figure

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

B-85 S-6 14-16' 31.0 25 39 14 CL



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark brown silty sand with gravel

1"
3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
95.2
95.2
89.9
82.2
74.4
66.2
57.8
49.7
40.8
27.9

PL= 

USCS (D 2487)=

LL=  PI=

SM A-2-4(0)

9.5815 6.7806 0.5005
0.2545 0.0839

As received MC = 30.8%

10/5/2017 10/9/2017

RZ

MP

Laboratory Manager

9/6/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-86 Depth: 4-6
Sample Number: S-3

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown poorly graded sand with silt and gravel

1"
3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
91.2
76.7
72.8
63.3
53.6
41.8
29.6
22.2
15.1

9.7

PL= 

USCS (D 2487)=

LL= 

SP-SM A-1-b

18.4570 16.2434 3.6465
1.4814 0.4368 0.1493
0.0796 45.81 0.66

As received MC = 2.4%

10/5/2017 10/9/2017

RZ

MP

Laboratory Manager

9/8/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-87 Depth: 2-4
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Client:

Project Name: Tested By: MP

Project Location: Test Date: 10/9/2017

Project Number:

Boring Number: Procedure: C

Sample Number: Temperature: 440° C

Sample Depth (ft):

Sample Date:

AS RECEIVED MOISTURE CONTENT

Tin Mass (g) 90.29

Wet Mass of Sample & Tin (g) 133.38

Dry Mass of Sample & Tin (g) 125.72

Mass of Water  (g) 7.66

Mass of Dry Soil (g) 35.43

Moisture Content (%) 21.6

Porcelain Dish Mass (g) 90.29

Porcelain Dish + Oven Dried Soil (g) 125.72

Mass of Oven Dried Soil (g) 35.43

Mass of Dish & Burned Soil (g) 124.20

Mass of Burned Soil  (g) 33.91

Mass of Organic Material (g) 1.52

Ash Content (%) 95.7

Organic Content (%) 4.3

MWRA line, MA 

Weston Aqueduct Supply Main 3 

    ASH CONTENT

101038-102170

B-88

S-1

0-2

9/6/2017

CDM Smith 

    Geotechnical Engineering Laboratory

Standard Test Method for Moisture, Ash, and Organic Matter of Peat and 

Other Organic Soils(ASTM D2974)

Massachusetts Water Resources Authority



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown sandy lean clay

3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
98.4
96.6
94.1
89.9
85.4
77.7
69.9

PL= 

USCS (D 2487)=

LL=  PI=

ML A-4(0)

0.4304 0.2425

As received MC = 29.0%

10/5/2017 10/9/2017

RZ

MP

Laboratory Manager

9/6/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-88 Depth: 14-16'
Sample Number: S-6

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Light brown silty gravel with sand

1.5"
1"

3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
85.6
69.3
66.3
62.6
55.7
48.3
41.1
35.0
30.5
25.9
20.7

PL= 

USCS (D 2487)=

LL=  PI=

GM A-1-b

27.7408 25.1189 7.8166
2.4277 0.2374

As received MC = 8.9%

10/5/2017 10/9/2017

RZ

MP

Laboratory Manager

9/7/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-89 Depth: 9-10.5
Sample Number: S-3

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Client:

Project Name: Tested By: MP

Project Location: Test Date: 10/9/2017

Project Number:

Boring Number: Procedure: C

Sample Number: Temperature: 440° C

Sample Depth (ft):

Sample Date:

AS RECEIVED MOISTURE CONTENT

Tin Mass (g) 126.60

Wet Mass of Sample & Tin (g) 176.13

Dry Mass of Sample & Tin (g) 171.58

Mass of Water  (g) 4.55

Mass of Dry Soil (g) 44.98

Moisture Content (%) 10.1

Porcelain Dish Mass (g) 126.60

Porcelain Dish + Oven Dried Soil (g) 171.58

Mass of Oven Dried Soil (g) 44.98

Mass of Dish & Burned Soil (g) 169.60

Mass of Burned Soil  (g) 43.00

Mass of Organic Material (g) 1.98

Ash Content (%) 95.6

Organic Content (%) 4.4

MWRA line, MA 

Weston Aqueduct Supply Main 3 

    ASH CONTENT

101038-102170

B-90

S-1

0-2

9/6/2017

CDM Smith 

    Geotechnical Engineering Laboratory

Standard Test Method for Moisture, Ash, and Organic Matter of Peat and 

Other Organic Soils(ASTM D2974)

Massachusetts Water Resources Authority



CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown gray poorly graded sand with silt and gravel

1"
3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
95.7
87.8
79.0
62.1
47.6
34.1
22.9
17.8
12.3

8.3

PL= 

USCS (D 2487)=

LL= 

SP-SM A-1-a

13.8932 11.5293 4.2564
2.3420 0.6720 0.1936
0.1088 39.12 0.97

As received MC = 7.5%

10/5/2017 10/9/2017

RZ

MP

Laboratory Manager

9/1/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-90 Depth: 4-4.8'
Sample Number: S-3

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown well-graded sand with silt and gravel

1.5"
1"

3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
91.1
88.0
72.4
67.4
56.1
44.3
30.7
20.1
15.4
11.8

8.3

PL= 

USCS (D 2487)=

LL= 

SW-SM A-1-a

21.9441 17.3383 5.9677
3.0977 0.8160 0.2385
0.1086 54.94 1.03

As received MC = 8.6%

10/5/2017 10/9/2017

RZ

MP

Laboratory Manager

9/1/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-91 Depth: 5-7'
Sample Number: S-1

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown gray well-graded sand with gravel

3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
86.9
77.1
59.1
39.7
24.3
14.4
11.0

7.1
4.5

PL= 

USCS (D 2487)=

LL=  PI=

SW A-1-a

13.9461 12.0306 4.9471
3.2134 1.1875 0.4499
0.2186 22.63 1.30

As received MC = 8.2%

10/5/2017 10/9/2017

RZ

MP

Laboratory Manager

9/5/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-92 Depth: 5-7'
Sample Number: S-1

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown poorly graded sand with gravel

1.5"
1"

3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
91.1
88.1
83.8
77.4
67.0
53.5
34.6
19.7
12.4

6.3
3.4

PL= 

USCS (D 2487)=

LL=  PI=

SP A-1-b

23.4655 13.6386 2.9040
1.6834 0.6999 0.3065
0.2075 14.00 0.81

As received MC = 3.9%

10/5/2017 10/9/2017

RZ

MP

Laboratory Manager

9/5/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-93 Depth: 2-4'
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown gray poorly graded sand with silt and gravel

1"
3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
97.5
90.2
84.0
70.1
51.7
34.3
22.6
15.3

9.5
5.6

PL= 

USCS (D 2487)=

LL= 

SP-SM A-1-b

12.6098 10.0041 2.9292
1.8454 0.6710 0.2439
0.1585 18.48 0.97

As received MC = 12.6%

10/5/2017 10/9/2017

RZ

MP

Laboratory Manager

8/30/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-94 Depth: 4-5.3'
Sample Number: S-3

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown poorly graded sand with silt and gravel

3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
87.6
79.7
73.0
62.7
49.3
33.2
23.7
14.7

8.6

PL= 

USCS (D 2487)=

LL= 

SP-SM A-1-b

13.7196 11.6339 1.6396
0.8814 0.3605 0.1532
0.0939 17.47 0.84

As received MC = 4.8%

10/5/2017 10/9/2017

RZ

MP

Laboratory Manager

8/28/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-95 Depth: 2-4'
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Light brown poorly graded sand with silt and gravel

3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
96.3
90.0
82.3
70.2
58.2
41.9
24.3
12.3

6.9

PL= 

USCS (D 2487)=

LL= 

SP-SM A-1-b

9.5364 6.5604 0.9469
0.5693 0.2974 0.1741
0.1254 7.55 0.75

As received MC = 4.2%

10/5/2017 10/9/2017

RZ

MP

Laboratory Manager

8/29/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-96 Depth: 4-6'
Sample Number: S-3

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Red-brown silty sand

#4
#10
#20
#40
#60

#100
#200

0.0453 mm.
0.0343 mm.
0.0229 mm.
0.0133 mm.
0.0094 mm.
0.0067 mm.
0.0047 mm.
0.0033 mm.
0.0014 mm.

100.0
99.2
94.6
85.7
77.5
64.5
48.9
35.3
18.8

4.7
3.1
2.4
2.0
1.6
1.2
0.4

PL= 

USCS (D 2487)=

LL=  PI=

SM A-4(0)

0.5815 0.4029 0.1260
0.0796 0.0412 0.0319
0.0282 4.47 0.48

As received MC = 25.9%

10/5/2017 10/10/2017

RZ

MP

Laboratory Manager

8/30/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-97 Depth: 0.5-2'
Sample Number: S-1 (Bottom 6')

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Light brown poorly graded sand with gravel

3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
94.6
86.6
75.7
65.3
51.0
27.7
12.9

6.3
3.7

PL= 

USCS (D 2487)=

LL=  PI=

SP A-1-b

10.7328 8.9223 1.3283
0.8203 0.4541 0.2750
0.2114 6.28 0.73

As received MC = 3.8%

10/5/2017 10/9/2017

RZ

MP

Laboratory Manager

8/30/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-97 Depth: 8-10'
Sample Number: S-5

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown poorly graded sand with silt and gravel

1"
3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
96.8
93.2
90.9
84.8
76.9
63.6
28.1
14.3

9.2
5.8

PL= 

USCS (D 2487)=

LL= 

SP-SM A-1-b

8.4630 4.8376 0.7820
0.6444 0.4436 0.2624
0.1682 4.65 1.50

As received MC = 13.1%

10/5/2017 10/9/2017

RZ

MP

Laboratory Manager

8/31/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-98 Depth: 5-7'
Sample Number: S-1

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown well-graded sand with gravel

3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
95.9
91.9
81.9
59.9
36.4
18.0
11.5

7.2
4.6

PL= 

USCS (D 2487)=

LL=  PI=

SW A-1-b

8.2995 5.7264 2.0050
1.3867 0.6832 0.3500
0.2121 9.46 1.10

As received MC = 9.1%

10/5/2017 10/9/2017

RZ

MP

Laboratory Manager

8/31/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-99 Depth: 7-9'
Sample Number: S-2

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Light brown poorly graded sand

3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
98.4
95.1
93.0
83.0
67.1
28.7
10.9

6.5
3.8

PL= 

USCS (D 2487)=

LL=  PI=

SP A-1-b

3.4285 2.3575 0.7334
0.6152 0.4359 0.2989
0.2367 3.10 1.09

As received MC = 4.2%

10/5/2017 10/9/2017

RZ

MP

Laboratory Manager

8/29/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-100 Depth: 4-6'
Sample Number: S-3

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



Client:

Project Name: Tested By: MP

Project Location: Test Date: 10/9/2017

Project Number:

Boring Number: Procedure: C

Sample Number: Temperature: 440° C

Sample Depth (ft):

Sample Date:

AS RECEIVED MOISTURE CONTENT

Tin Mass (g) 96.87

Wet Mass of Sample & Tin (g) 197.98

Dry Mass of Sample & Tin (g) 181.72

Mass of Water  (g) 16.26

Mass of Dry Soil (g) 84.85

Moisture Content (%) 19.2

Porcelain Dish Mass (g) 96.87

Porcelain Dish + Oven Dried Soil (g) 181.72

Mass of Oven Dried Soil (g) 84.85

Mass of Dish & Burned Soil (g) 179.30

Mass of Burned Soil  (g) 82.43

Mass of Organic Material (g) 2.42

Ash Content (%) 97.1

Organic Content (%) 2.9

MWRA line, MA 

Weston Aqueduct Supply Main 3 

    ASH CONTENT

101038-102170

B-100

S-1

0.5-2'

8/29/2017

CDM Smith 

    Geotechnical Engineering Laboratory

Standard Test Method for Moisture, Ash, and Organic Matter of Peat and 

Other Organic Soils(ASTM D2974)

Massachusetts Water Resources Authority



CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray-brown poorly graded sand with silt and gravel

1"
.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
86.6
79.6
70.5
56.6
42.7
30.0
20.8
16.9
13.9
10.6

PL=

USCS (D 2487)=

LL=

SP-SM A-1-a

20.8388 17.9076 5.9565
3.1244 0.8506 0.1818

As received MC = 7.2%

1/31/18 2/5/18

MP/SB

MP

Laboratory Manager

12/21/18

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-101 Depth: 4-6'
Sample Number: S-4

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray-brown poorly graded gravel with silt and sand with organics

1"
.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
77.7
67.6
59.2
52.4
40.1
28.5
19.9
15.8
11.7

7.6

PL=

USCS (D 2487)=

LL=

GP-GM A-1-a

22.6755 21.3092 9.8051
3.7232 0.9576 0.2253
0.1156 84.83 0.81

As received MC = 25.5%

1/31/18 2/5/18

MP/SB

MP

Laboratory Manager

10/4/18

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-102 Depth: 6-8'
Sample Number: S-4

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

P
E

R
C

E
N

T
 F

IN
E

R

0

10

20

30

40

50

60

70

80

90

100

GRAIN SIZE - mm.

0.0010.010.1110100

% +3"
Coarse

% Gravel

Fine Coarse Medium

% Sand

Fine Silt

% Fines

Clay

0.0 22.3 25.3 12.3 20.2 12.3 7.6

6
 in

.

3
 in

.

2
 in

.

1
½

 in
.

1
 in

.

¾
 in

.

½
 in

.

3
/8

 in
.

#
4

#
1

0

#
2

0

#
3

0

#
4

0

#
6

0

#
1

0
0

#
1

4
0

#
2

0
0

Particle Size Distribution Report



Client:

Project Name: Tested By: AS

Project Location: Test Date: 2/2/2018

Project Number:

Boring Number: Procedure: C

Sample Number: Temperature: 440° C

Sample Depth (ft):

Sample Date:

              AS RECEIVED MOISTURE CONTENT

Tin Mass (g) 64.50

Wet Mass of Sample & Tin (g) 115.81

Dry Mass of Sample & Tin (g) 98.28

Mass of Water  (g) 17.53

Mass of Dry Soil (g) 33.78

Moisture Content (%) 51.9

Porcelain Dish Mass (g) 64.50

Porcelain Dish + Oven Dried Soil (g) 98.28

Mass of Oven Dried Soil (g) 33.78

Mass of Dish & Burned Soil (g) 95.64

Mass of Burned Soil  (g) 31.14

Mass of Organic Material (g) 2.64

Ash Content (%) 92.2

Organic Content (%) 7.8

MWRA line, MA 

Weston Aqueduct Supply Main 3 

    ASH CONTENT

101038-102170

B-102

S-4

6-8

12/21/2017

CDM Smith 
    Geotechnical Engineering Laboratory

Standard Test Method for Moisture, Ash, and Organic Matter of Peat and 

Other Organic Soils(ASTM D2974)

Massachusetts Water Resources Authority

                          



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray-brown sandy organic silt

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
99.9
95.7
90.8
85.6
80.1
72.0
65.7

PL=

USCS (D 2487)=

LL=      PI=

ML A-4(0)

0.7536 0.3936

As received MC = 80.2%

1/31/18 2/5/18

MP/SB

MP

Laboratory Manager

12/22/18

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-103 Depth: 6-8'
Sample Number: S-4

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



Client:

Project Name: Tested By: MP

Project Location: Test Date: 2/1/2018

Project Number:

Boring Number: Procedure: C

Sample Number: Temperature: 440° C

Sample Depth (ft):

Sample Date:

              AS RECEIVED MOISTURE CONTENT

Tin Mass (g) 105.29

Wet Mass of Sample & Tin (g) 153.41

Dry Mass of Sample & Tin (g) 131.89

Mass of Water  (g) 21.52

Mass of Dry Soil (g) 26.60

Moisture Content (%) 80.9

Porcelain Dish Mass (g) 105.29

Porcelain Dish + Oven Dried Soil (g) 131.89

Mass of Oven Dried Soil (g) 26.60

Mass of Dish & Burned Soil (g) 129.40

Mass of Burned Soil  (g) 24.11

Mass of Organic Material (g) 2.49

Ash Content (%) 90.6

Organic Content (%) 9.4

CDM Smith 
    Geotechnical Engineering Laboratory

Standard Test Method for Moisture, Ash, and Organic Matter of Peat and 

Other Organic Soils(ASTM D2974)

Massachusetts Water Resources Authority

MWRA line, MA 

Weston Aqueduct Supply Main 3 

    ASH CONTENT

101038-102170

B-103

S-4

6-8

12/22/2017

                          



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray silty sand with gravel and organics

.75
.5

.375
#4
#10
#20
#40
#60

#100
#200

100.0
86.9
78.9
72.8
57.0
43.8
32.1
24.3
18.7
14.6

PL=

USCS (D 2487)=

LL=      PI=

SM A-1-b

13.9927 11.9466 2.3250
1.3001 0.3734 0.0810

As recieved MC = 28.4%

1/30/18 2/1/18

SB

MP

Laboratory Manager

1/8/18

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-104 Depth: 8-10'
Sample Number: S-2

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Client:

Project Name: Tested By: AS

Project Location: Test Date: 2/1/2018

Project Number:

Boring Number: Procedure: C

Sample Number: Temperature: 440° C

Sample Depth (ft):

Sample Date:

              AS RECEIVED MOISTURE CONTENT

Tin Mass (g) 90.31

Wet Mass of Sample & Tin (g) 150.87

Dry Mass of Sample & Tin (g) 137.48

Mass of Water  (g) 13.39

Mass of Dry Soil (g) 47.17

Moisture Content (%) 28.4

Porcelain Dish Mass (g) 90.31

Porcelain Dish + Oven Dried Soil (g) 137.48

Mass of Oven Dried Soil (g) 47.17

Mass of Dish & Burned Soil (g) 135.48

Mass of Burned Soil  (g) 45.17

Mass of Organic Material (g) 2.00

Ash Content (%) 95.8

Organic Content (%) 4.2

CDM Smith 
    Geotechnical Engineering Laboratory

Standard Test Method for Moisture, Ash, and Organic Matter of Peat and 

Other Organic Soils(ASTM D2974)

Massachusetts Water Resources Authority

MWRA line, MA 

Weston Aqueduct Supply Main 3 

    ASH CONTENT

101038-102170

B-104

S-2

8-10

1/8/2018

                          



CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty sand

3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
95.0
92.8
86.2
78.2
68.7
57.5
50.6
41.2
31.9

PL= 

USCS (D 2487)=

LL=  PI=

SM A-2-4(0)

6.8986 4.2058 0.5018
0.2414

As received MC = 11.4%

10/5/2017 10/9/2017

RZ

MP

Laboratory Manager

9/12/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-105 Depth: 6-8'
Sample Number: S-4

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark brown silty sand

1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
97.2
88.3
75.7
58.0
41.5
29.8
20.6
12.2

PL= 

USCS (D 2487)=

LL=  PI=

SM A-1-b

5.3927 3.7382 0.9261
0.6064 0.2525 0.0971

As received MC = 14.6%

10/5/2017 10/9/2017

RZ

MP

Laboratory Manager

9/12/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-107 Depth: 0.5-2'
Sample Number: S-1

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty sand

3/4"
1/2"
3/8"
#4
#10
#20
#40
#60

#100
#200

100.0
97.2
95.2
86.8
75.0
64.8
56.3
50.3
41.7
32.0

PL= 

USCS (D 2487)=

LL=  PI=

SM A-2-4(0)

6.0126 4.1881 0.5801
0.2454

As received MC = 9.6%

10/5/2017 10/9/2017

RZ

MP

Laboratory Manager

9/12/2017

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham and Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-107 Depth: 6-8'
Sample Number: S-4

Client:

Project:

Project No: Figure

Test Results (ASTM D 422 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty sand with gravel

.75"
.5"

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
97.9
91.6
77.2
65.8
54.3
44.7
36.3
27.2
18.4

PL=

USCS (D 2487)=

LL=      PI=

SM A-1-b

8.9183 7.1542 1.2889
0.6190 0.1765

As received MC = 16.2%

1/31/18 2/5/18

MP/SB

MP

Laboratory Manager

1/8/18

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-108 Depth: 8-10'
Sample Number: S-2

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Client:

Project Name: Tested By: AS

Project Location: Test Date: 2/1/2018

Project Number:

Boring Number: Procedure: C

Sample Number: Temperature: 440° C

Sample Depth (ft):

Sample Date:

              AS RECEIVED MOISTURE CONTENT

Tin Mass (g) 96.87

Wet Mass of Sample & Tin (g) 188.25

Dry Mass of Sample & Tin (g) 152.97

Mass of Water  (g) 35.28

Mass of Dry Soil (g) 56.10

Moisture Content (%) 62.9

Porcelain Dish Mass (g) 96.87

Porcelain Dish + Oven Dried Soil (g) 152.97

Mass of Oven Dried Soil (g) 56.10

Mass of Dish & Burned Soil (g) 148.57

Mass of Burned Soil  (g) 51.70

Mass of Organic Material (g) 4.40

Ash Content (%) 92.2

Organic Content (%) 7.8

CDM Smith 
    Geotechnical Engineering Laboratory

Standard Test Method for Moisture, Ash, and Organic Matter of Peat and 

Other Organic Soils(ASTM D2974)

Massachusetts Water Resources Authority

MWRA line, MA 

Weston Aqueduct Supply Main 3 

    ASH CONTENT

101038-102170

B-110

S-3

4-6

12/19/2017

                          



CDM Smith

Boston, Massachusetts

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark brown organic clay with sand

#4
#10
#20
#40
#60

#100
#200

0.0419 mm.
0.0306 mm.
0.0196 mm.
0.0117 mm.
0.0085 mm.
0.0061 mm.
0.0044 mm.
0.0032 mm.
0.0014 mm.

100.0
99.4
97.8
96.4
94.2
90.5
85.3
80.6
71.9
67.3
58.1
50.0
43.1
35.9
28.8
23.0

41 98 57

OH A-7-5(57)

0.1415 0.0672 0.0127
0.0085 0.0034

As received MC = 80.0%

1/31/18 2/6/18

MP/SB

MP

Laboratory Manager

12/19/18

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-110 Depth: 8-10'
Sample Number: S-5

Client:

Project:

Project No:

Test Results (ASTM D6913 & D7928 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Tested By: AS Checked By: MP

LIQUID AND PLASTIC LIMITS TEST REPORT
P

L
A

S
T

IC
IT

Y
 I
N

D
E

X

0

10

20

30

40

50

60

LIQUID LIMIT
0 10 20 30 40 50 60 70 80 90 100 110

CL-ML

C
L o

r O
L

C
H
 o

r O
H

ML or OL MH or OH

Dashed line indicates the approximate
upper limit boundary for natural soils

4

7

SOIL DATA

SYMBOL SOURCE

NATURAL

USCS
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY

NO. CONTENT LIMIT LIMIT INDEX
(%) (%) (%) (%)

CDM Smith

Boston, Massachusetts

Client:

Project:

Project No.:

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

B-110 S-5 8-10' 80.0 41 98 57 OH

B-110 S-7 19-21' 31.8 17 33 16 CL



CDM Smith

Boston, Massachusetts

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray lean clay

#10
#20
#40
#60

#100
#200

0.0369 mm.
0.0275 mm.
0.0182 mm.
0.0111 mm.
0.0080 mm.
0.0058 mm.
0.0042 mm.
0.0031 mm.
0.0014 mm.

100.0
99.8
99.5
99.2
98.8
96.2
89.4
80.4
71.4
60.6
55.2
49.9
45.0
33.4
20.7

17 33 16

CL A-6(15)

0.0377 0.0318 0.0107
0.0059 0.0028

As received MC = 31.8%

1/31/18 2/5/18

MP/SB

MP

Laboratory Manager

12/19/18

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-110 Depth: 19-21'
Sample Number: S-7

Client:

Project:

Project No:

Test Results (ASTM D6913 & D7928 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown silty sand

.375"
#4
#10
#20
#40
#60

#100
#200

100.0
99.3
97.1
91.5
80.0
67.7
52.9
33.5

PL=

USCS (D 2487)=

LL=      PI=

SM A-2-4(0)

0.7540 0.5510 0.1909
0.1360

As received MC = 26.2%

1/31/18 2/5/18

MP/SB

MP

Laboratory Manager

12/18/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-111 Depth: 5.5-6'
Sample Number: S-3B

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark gray lean clay with organics

#10
#20
#40
#60

#100
#200

0.0389 mm.
0.0276 mm.
0.0176 mm.
0.0105 mm.
0.0077 mm.
0.0056 mm.
0.0041 mm.
0.0029 mm.
0.0013 mm.

100.0
98.9
95.7
93.1
91.6
90.3
89.8
88.7
86.6
79.1
70.6
62.0
54.5
46.0
34.2

CL A-7-6

0.0440 0.0149 0.0051
0.0034

As received MC = 55.7%

1/31/18 2/6/18

MP/SB

MP

Laboratory Manager

12/18/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-112 Depth: 2-4'
Sample Number: S-2

Client:

Project:

Project No:

Test Results (ASTM D6913 & D7928 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

P
E

R
C

E
N

T
 F

IN
E

R

0

10

20

30

40

50

60

70

80

90

100

GRAIN SIZE - mm.

0.0010.010.1110100

% +3"
Coarse

% Gravel

Fine Coarse Medium

% Sand

Fine Silt
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6
 in

.

3
 in

.

2
 in

.

1
½

 in
.

1
 in

.

¾
 in

.

½
 in

.

3
/8

 in
.

#
4

#
1

0

#
2

0

#
3

0

#
4

0

#
6

0

#
1

0
0

#
1

4
0

#
2

0
0

Particle Size Distribution Report



Client:

Project Name: Tested By: AS

Project Location: Test Date: 2/5/2018

Project Number:

Boring Number: Procedure: C

Sample Number: Temperature: 440° C

Sample Depth (ft):

Sample Date:

              AS RECEIVED MOISTURE CONTENT

Tin Mass (g) 126.67

Wet Mass of Sample & Tin (g) 187.92

Dry Mass of Sample & Tin (g) 166.01

Mass of Water  (g) 21.91

Mass of Dry Soil (g) 39.34

Moisture Content (%) 55.7

Porcelain Dish Mass (g) 126.67

Porcelain Dish + Oven Dried Soil (g) 166.01

Mass of Oven Dried Soil (g) 39.34

Mass of Dish & Burned Soil (g) 163.68

Mass of Burned Soil  (g) 37.01

Mass of Organic Material (g) 2.33

Ash Content (%) 94.1

Organic Content (%) 5.9

MWRA line, MA 

Weston Aqueduct Supply Main 3 

    ASH CONTENT

101038-102170

B-112

S-2

2-4

12/18/2017

CDM Smith 
    Geotechnical Engineering Laboratory

Standard Test Method for Moisture, Ash, and Organic Matter of Peat and 

Other Organic Soils(ASTM D2974)

Massachusetts Water Resources Authority

                          



CDM Smith

Boston, Massachusetts

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray lean clay

#10
#20
#40
#60

#100
#200

0.0322 mm.
0.0232 mm.
0.0154 mm.
0.0093 mm.
0.0068 mm.
0.0050 mm.
0.0036 mm.
0.0027 mm.
0.0012 mm.

100.0
99.9
99.8
99.6
99.5
98.2
89.7
87.4
81.3
75.2
70.7
65.0
60.0
53.2
41.0

21 46 25

CL A-7-6(27)

0.0335 0.0194 0.0036
0.0023

As recieved MC = 38.7%

1/30/18 2/2/18

SB

MP

Laboratory Manager

12/18/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-112 Depth: 14-16'
Sample Number: S-6

Client:

Project:

Project No:

Test Results (ASTM D6913 & D7928 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Tested By: AS Checked By: MP

LIQUID AND PLASTIC LIMITS TEST REPORT
P
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Dashed line indicates the approximate
upper limit boundary for natural soils

4

7

SOIL DATA

SYMBOL SOURCE

NATURAL

USCS
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY

NO. CONTENT LIMIT LIMIT INDEX
(%) (%) (%) (%)

CDM Smith

Boston, Massachusetts

Client:

Project:

Project No.:

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

B-112 S-6 14-16' 38.7 21 46 25 CL



Client:

Project Name: Tested By: AS

Project Location: Test Date: 2/2/2018

Project Number:

Boring Number: Procedure: C

Sample Number: Temperature: 440° C

Sample Depth (ft):

Sample Date:

              AS RECEIVED MOISTURE CONTENT

Tin Mass (g) 96.89

Wet Mass of Sample & Tin (g) 166.50

Dry Mass of Sample & Tin (g) 121.24

Mass of Water  (g) 45.26

Mass of Dry Soil (g) 24.35

Moisture Content (%) 185.9

Porcelain Dish Mass (g) 96.89

Porcelain Dish + Oven Dried Soil (g) 121.24

Mass of Oven Dried Soil (g) 24.35

Mass of Dish & Burned Soil (g) 116.10

Mass of Burned Soil  (g) 19.21

Mass of Organic Material (g) 5.14

Ash Content (%) 78.9

Organic Content (%) 21.1

MWRA line, MA 

Weston Aqueduct Supply Main 3 

    ASH CONTENT

101038-102170

B-113

S-3A

4-5

12/20/2017

CDM Smith 
    Geotechnical Engineering Laboratory

Standard Test Method for Moisture, Ash, and Organic Matter of Peat and 

Other Organic Soils(ASTM D2974)

Massachusetts Water Resources Authority

                          



CDM Smith

Boston, Massachusetts

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark gray fat clay with organics

#10
#20
#40
#60

#100
#200

0.0413 mm.
0.0296 mm.
0.0194 mm.
0.0116 mm.
0.0084 mm.
0.0061 mm.
0.0043 mm.
0.0031 mm.
0.0013 mm.

100.0
99.3
98.9
98.3
97.8
97.0
96.3
91.6
80.4
68.6
60.7
51.4
44.8
38.2
30.3

36 96 60

CH/OH A-7-5(71)

0.0276 0.0229 0.0082
0.0057

As received MC = 85.5%

1/31/18 2/6/18

MP/SB

MP

Laboratory Manager

12/20/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-113 Depth: 9-11'
Sample Number: S-5

Client:

Project:

Project No:

Test Results (ASTM D6913 & D7928 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



Tested By: AS Checked By: MP

LIQUID AND PLASTIC LIMITS TEST REPORT
P
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Dashed line indicates the approximate
upper limit boundary for natural soils

4

7

SOIL DATA

SYMBOL SOURCE

NATURAL

USCS
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY

NO. CONTENT LIMIT LIMIT INDEX
(%) (%) (%) (%)

CDM Smith

Boston, Massachusetts

Client:

Project:

Project No.:

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

B-113 S-5 9-11' 85.5 36 96 60 CH/OH

B-113 S-6B 14.5-16' 35.3 18 37 19 CL



CDM Smith

Boston, Massachusetts

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray lean clay

#10
#20
#40
#60

#100
#200

0.0400 mm.
0.0287 mm.
0.0185 mm.
0.0110 mm.
0.0080 mm.
0.0057 mm.
0.0041 mm.
0.0029 mm.
0.0013 mm.

100.0
99.8
99.2
98.5
96.5
89.1
82.5
79.4
74.2
67.0
60.8
57.7
51.5
46.4
29.9

18 37 19

CL A-6(17)

0.0808 0.0518 0.0074
0.0038 0.0013

As received MC = 35.3%

1/31/18 2/6/18

MP/SB

MP

Laboratory Manager

12/20/17

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-113 Depth: 14.5-16'
Sample Number: S-6B

Client:

Project:

Project No:

Test Results (ASTM D6913 & D7928 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

P
E

R
C

E
N

T
 F

IN
E

R

0

10

20

30

40

50

60

70

80

90

100

GRAIN SIZE - mm.

0.0010.010.1110100

% +3"
Coarse

% Gravel

Fine Coarse Medium

% Sand

Fine Silt

% Fines

Clay

0.0 0.0 0.0 0.0 0.8 10.1 33.6 55.5

6
 in

.

3
 in

.

2
 in

.

1
½

 in
.

1
 in

.

¾
 in

.

½
 in

.

3
/8

 in
.

#
4

#
1

0

#
2

0

#
3

0

#
4

0

#
6

0

#
1

0
0

#
1

4
0

#
2

0
0

Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Brown poorly graded sand with silt and gravel

1.5
1

.75
.5

.375
#4
#10
#20
#40
#60

#100
#200

100.0
92.7
92.7
90.4
88.8
83.5
77.2
70.5
61.5
39.7
13.8

6.6

PL=

USCS (D 2487)=

LL=

SP-SM A-3

11.9549 5.6922 0.4030
0.3086 0.2099 0.1550
0.1042 3.87 1.05

As recieved MC = 14.6%

1/30/18 2/5/18

SB

MP

Laboratory Manager

1/9/18

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-114 Depth: 6-8'
Sample Number: S-1

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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CDM Smith

Boston, Massachusetts

(no specification provided)*

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark gray silty sand with organics

.75
.5

.375
#4
#10
#20
#40
#60

#100
#200

100.0
95.0
91.5
87.5
80.3
69.8
59.1
53.0
47.9
43.7

PL=

USCS (D 2487)=

LL=      PI=

SM A-4(0)

7.9661 3.2948 0.4517
0.1889

As recieved MC = 63.4%

1/30/18 2/5/18

SB

MP

Laboratory Manager

1/10/18

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-115 Depth: 8-10'
Sample Number: S-2

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Client:

Project Name: Tested By: AS

Project Location: Test Date: 2/5/2018

Project Number:

Boring Number: Procedure: C

Sample Number: Temperature: 440° C

Sample Depth (ft):

Sample Date:

              AS RECEIVED MOISTURE CONTENT

Tin Mass (g) 96.88

Wet Mass of Sample & Tin (g) 158.98

Dry Mass of Sample & Tin (g) 134.88

Mass of Water  (g) 24.10

Mass of Dry Soil (g) 38.00

Moisture Content (%) 63.4

Porcelain Dish Mass (g) 96.88

Porcelain Dish + Oven Dried Soil (g) 134.88

Mass of Oven Dried Soil (g) 38.00

Mass of Dish & Burned Soil (g) 132.82

Mass of Burned Soil  (g) 35.94

Mass of Organic Material (g) 2.06

Ash Content (%) 94.6

Organic Content (%) 5.4

CDM Smith 
    Geotechnical Engineering Laboratory

Standard Test Method for Moisture, Ash, and Organic Matter of Peat and 

Other Organic Soils(ASTM D2974)

Massachusetts Water Resources Authority

MWRA line, MA 

Weston Aqueduct Supply Main 3 

    ASH CONTENT

101038-102170

B-115

S-2

8-10

1/10/2018

                          



CDM Smith

Boston, Massachusetts

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray lean clay

#10
#20
#40
#60

#100
#200

0.0398 mm.
0.0291 mm.
0.0188 mm.
0.0113 mm.
0.0081 mm.
0.0058 mm.
0.0042 mm.
0.0030 mm.
0.0013 mm.

100.0
99.8
99.7
99.3
98.6
88.2
75.3
68.8
63.8
54.2
50.9
45.9
42.2
37.6
30.3

18 38 20

CL A-6(17)

0.0826 0.0637 0.0154
0.0076

As received MC = 32.5%

1/31/18 2/6/18

MP/SB

MP

Laboratory Manager

1/10/18

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-115 Depth: 19-21'
Sample Number: S-4

Client:

Project:

Project No:

Test Results (ASTM D6913 & D7928 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Tested By: AS Checked By: MP

LIQUID AND PLASTIC LIMITS TEST REPORT
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Dashed line indicates the approximate
upper limit boundary for natural soils

4

7

SOIL DATA

SYMBOL SOURCE

NATURAL

USCS
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY

NO. CONTENT LIMIT LIMIT INDEX
(%) (%) (%) (%)

CDM Smith

Boston, Massachusetts

Client:

Project:

Project No.:

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

B-115 S-4 19-21' 32.5 18 38 20 CL



CDM Smith

Boston, Massachusetts

(no specification provided)*

PI=

AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Dark gray poorly graded sand with silt and gravel

.75
.5

.375
#4
#10
#20
#40
#60

#100
#200

100.0
93.3
83.8
71.5
60.0
46.4
28.1
14.9

8.5
5.7

PL=

USCS (D 2487)=

LL=

SP-SM A-1-b

11.4343 9.8979 2.0042
1.0198 0.4538 0.2513
0.1778 11.27 0.58

As recieved MC = 11.0%

1/30/18 2/5/18

SB

MP

Laboratory Manager

1/9/18

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-116 Depth: 8-10'
Sample Number: S-2

Client:

Project:

Project No:

Test Results (ASTM D6913 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



CDM Smith

Boston, Massachusetts

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Gray lean clay

#4
#10
#20
#40
#60

#100
#200

0.0382 mm.
0.0274 mm.
0.0182 mm.
0.0109 mm.
0.0079 mm.
0.0057 mm.
0.0040 mm.
0.0029 mm.
0.0013 mm.

100.0
99.3
99.1
99.0
98.8
98.5
93.6
82.4
79.7
70.7
63.0
58.0
53.4
49.8
44.4
35.3

16 30 14

CL A-6(12)

0.0610 0.0465 0.0089
0.0041

As received MC = 29.9%

1/31/18 2/6/18

MP/SB

MP

Laboratory Manager

1/9/18

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: B-116 Depth: 14-16'
Sample Number: S-3

Client:

Project:

Project No:

Test Results (ASTM D6913 & D7928 &  ASTM D1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



Tested By: AS Checked By: MP

LIQUID AND PLASTIC LIMITS TEST REPORT
P
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Dashed line indicates the approximate
upper limit boundary for natural soils

4

7

SOIL DATA

SYMBOL SOURCE

NATURAL

USCS
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY

NO. CONTENT LIMIT LIMIT INDEX
(%) (%) (%) (%)

CDM Smith

Boston, Massachusetts

Client:

Project:

Project No.:

Massachusetts Water Resources Authority (MWRA)

Weston Aqueduct Supply Main 3 (WASM3)
Medford, Somerville, Arlington, Belmont, Waltham & Weston, MA

101038.102170

B-116 S-3 14-16' 29.9 16 30 14 CL



 

 

Appendix E 

Regional Geology Maps 



 

 

 

 

 

Surficial Geologic Map of the Clinton-

Concord-Grafton-Medfield 12-Quadrangle 

Area in East Central Massachusetts, 2006 
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Marlborough Quadrangle 
Stone, B.D., 1982, Unpublished field maps  
Hildreth, C.T., and Stone, B.D., 2004, Surficial geologic map of the Marlborough 
Quadrangle, unpublished data. 
 
Framingham Quadrangle 
Map units were reproduced from Nelson (1974). Glacial Stratified Deposits in this 
quadrangle include deposits of glacial Lakes Charles and Sudbury, and other smaller 
valley deposits. Fine-grained glacial stratified deposits at land surface include lake-
bottom deposits of glacial Lakes Sudbury and Charles (unit Qlsb and Qlcb of Nelson, 
1974); these units have been extended beneath adjacent water bodies and postglacial 
deposits on this map.  Some contacts between till and glacial stratified deposits have been 
modified from Nelson (1974). Thick till areas shown on this map were inferred from 
photographic image and topographic analysis and drumlin symbols shown by Nelson 
(1974). 

 
Natick Quadrangle 
Map units were reproduced from Nelson (1974). Glacial Stratified Deposits in this 
quadrangle include deposits of glacial Lakes Charles and Sudbury, and other smaller 
valley deposits. Fine-grained glacial stratified deposits at land surface include lake-
bottom deposits of glacial lake Sudbury (unit Qlsb of Nelson, 1974); this unit has been 
extended beneath adjacent water bodies and postglacial deposits on this map. Thick till 
areas shown on this map were inferred from photographic image and topographic 
analysis and drumlin symbols shown by Nelson (1974). 
 
Grafton Quadrangle 
Haselton, G.M., and Fontaine, E., 1982, Unpublished field maps  
Distribution of bedrock outcrops from Walsh, G.W., 2005, Bedrock Geologic Map of the 
Grafton quadrangle, unpublished data. 
 
Milford Quadrangle 
Haselton, G.M., and Fontaine, E., 1982, Unpublished field map 
 
Holliston Quadrangle 
Map units were reproduced from Volckman (1975). Glacial Stratified Deposits in this 
quadrangle include deposits of glacial Lake Medfield, and other smaller valley deposits. 
Fine-grained glacial stratified deposits at land surface include lake-bottom deposits of 
glacial Lake Medfield (unit Qm2 of Volckman, 1975); this unit has been extended 
beneath adjacent water bodies and postglacial deposits on this map. Thick till areas 
shown on this map were inferred from photographic image and topographic analysis and 
drumlin symbols shown by Volckman (1975). 
 
Medfield Quadrangle 
Map units were reproduced from Volckman (1975). Glacial Stratified Deposits in this 
quadrangle include deposits of glacial Lake Medfield, and other smaller valley deposits.  
Thick till areas shown on this map were inferred from photographic image and 
topographic analysis and drumlin symbols shown by Volckman (1975). 

SOURCES OF DATA 

See explanatory pamphlet for references 

Clinton Quadrangle 
Map units were reproduced from Koteff, 1966. Glacial Stratified Deposits in this 
quadrangle include deposits of glacial Lakes Nashua, Assabet, and Leominster, and other 
smaller valley deposits. Fine-grained glacial stratified deposits at land surface include 
glacial Lake Nashua lake-bottom deposits (unit Qnbb of Koteff, 1966). Areas of thick till 
shown on this map were inferred from photographic image and topographic analysis and 
drumlin symbols shown by Koteff (1966). 
 
Hudson and Maynard Quadrangles 
Map units were reproduced from Hansen (1956). Glacial Stratified Deposits in this 
quadrangle include various glacial lake and stream deposits. Fine-grained glacial 
stratified deposits at land surface include lake-bottom deposits of glacial Lake Sudbury 
(parts of unit Qsg of Hansen, 1956); this unit has been extended beneath adjacent water 
bodies and postglacial deposits on this map. Drumlin till unit was reproduced from the 
published map; other areas of thick till were inferred from photographic image and 
topographic analysis. 
 
Concord Quadrangle 
Map units were reproduced from Koteff (1964). Glacial Stratified Deposits in this 
quadrangle include deposits of glacial lakes Sudbury and Concord, and other smaller 
valley deposits. Fine-grained glacial stratified deposits at land surface include lake-
bottom deposits of glacial Lakes Sudbury and Concord (unit Qlsb and Qlcb of Koteff, 
1964); these units have been extended beneath adjacent water bodies and postglacial 
deposits on this map. Thick till areas shown on this map were inferred from photographic 
image and topographic analysis and drumlin symbols shown by Koteff (1964). 
 
Shrewsbury Quadrangle 
Map units were reproduced from Shaw (1969). Glacial Stratified Deposits in this 
quadrangle include deposits of glacial Lakes Assabet and Nashua, and other smaller 
valley deposits. Thick till areas shown on this map were inferred from photographic 
image and topographic analysis and drumlin symbols shown by Shaw (1969). 
 
 

 
 

Grain-size classification used in this report, modified from Wentworth (1922) 

 
 

7.5-minute quadrangles in this compilation 

GLACIAL STRATIFIED DEPOSITS 

Sorted and stratified sediments composed of gravel, sand, silt, and clay (as defined in 
particle size diagram) deposited in layers by glacial meltwater. These sediments occur as 
four basic textural units— gravel deposits, sand and gravel deposits, sand deposits, and 
fine deposits. On this interim map, gravel, sand and gravel, and sand deposits are not 
differentiated and are shown as Coarse Deposits where they occur at land surface. Fine 
Deposits also are shown where they occur at land surface. Textural changes occur both 
areally and vertically (fig. 2), however subsurface textural variations are not shown 
on this interim map. 
 

Coarse deposits include: Gravel deposits composed mainly of gravel-
sized clasts; cobbles and boulders predominate; minor amounts of sand 
within gravel beds, and sand comprises few separate layers. Gravel layers 
generally are poorly sorted and bedding commonly is distorted and faulted 
due to postdepositional collapse related to melting of ice. Sand and gravel 
deposits composed of mixtures of gravel and sand within individual layers 
and as alternating layers. Sand and gravel layers generally range from 25 to 
50 percent gravel particles and from 50 to 75 percent sand particles. Layers 
are well to poorly sorted; bedding may be distorted and faulted due to 
postdepositional collapse. Sand deposits composed mainly of very coarse 
to fine sand, commonly in well-sorted layers. Coarser layers may contain 
up to 25 percent gravel particles, generally granules and pebbles; finer 
layers may contain some very fine sand, silt, and clay.  

 
Fine deposits include very fine sand, silt, and clay that occurs as well-
sorted, thin layers of alternating silt and clay, or thicker layers of very fine 
sand and silt. Very fine sand commonly occurs at the surface and grades 
downward into rhythmically bedded silt and clay varves. Locally, this map 
unit may include areas underlain by fine sand.  

 
GLACIAL TILL DEPOSITS 
 

Thin till— Nonsorted, nonstratified matrix of sand, some silt, and little 
clay containing scattered gravel clasts and few large boulders; in areas 
where till is generally less than 10-15 ft thick and including areas of 
bedrock outcrop where till is absent. Predominantly upper till of the last 
glaciation; loose to moderately compact, generally sandy, commonly 
stony. Two facies are present in some places; a looser, coarser-grained 
ablation facies, melted out from supraglacial position; and an underlying 
more compact, finer-grained lodgement facies deposited subglacially. In 
general, both ablation and lodgement facies of upper till derived from fine-
grained bedrock are finer grained, more compact, less stony and have 
fewer surface boulders than upper till derived from coarser grained 
crystalline rocks. Fine-grained bedrock sources include the red Mesozoic 
sedimentary rocks of the Connecticut River lowland, marble in the western 
river valleys, and fine-grained schists in upland areas. 
 
Thick till—  Nonsorted, nonstratified matrix of sand, some silt, and little 
clay containing scattered gravel clasts and few large boulders at the 
surface; in the shallow subsurface, compact, nonsorted matrix of silt, very 
fine sand, and some clay containing scattered small gravel clasts in areas 
where till is greater than 10-15 ft thick, chiefly in drumlin landforms in 
which till thickness commonly exceeds 100 ft (maximum recorded 
thickness is 230 ft). Although upper till is the surface deposit, the lower till 
constitutes the bulk of the material in these areas. Lower till is moderately 
to very compact, and is commonly finer-grained and less stony than upper 
till. An oxidized zone, the lower part of a soil profile formed during a 
period of interglacial weathering, is generally present in the upper part of 
the lower till. This zone commonly shows closely spaced joints that are 
stained with iron and manganese oxides. 
 

BEDROCK AREAS 
 
Bedrock outcrops and areas of abundant outcrop or shallow 
bedrock—  Solid color shows extent of individual bedrock outcrops; line 
pattern indicates areas of shallow bedrock or areas where small outcrops 
are too numerous to map individually; in areas of shallow bedrock, 
surficial materials are less than 5 ft thick.  

 

DESCRIPTION OF MAP UNITS 

POSTGLACIAL DEPOSITS 

Artificial fill— Earth materials and manmade materials that have been 
artificially emplaced, primarily in highway and railroad embankments, and 
in dams; may also include landfills, urban development areas, and filled 
coastal wetlands.  

Floodplain alluvium— Sand, gravel, silt, and some organic material, 
stratified and well sorted to poorly sorted, beneath the floodplains of 
modern streams. The texture of alluvium commonly varies over short 
distances both laterally and vertically, and generally is similar to the 
texture of adjacent glacial deposits. Along smaller streams, alluvium is 
commonly less than 5 ft thick. The most extensive deposit of alluvium on 
the map is along the Charles, Assabet, and Concord Rivers where the 
texture is predominantly sand, fine gravel, and silt, and total thickness is as 
much as 25 ft. Alluvium typically overlies thicker glacial  stratified 
deposits. 

Swamp deposits— Organic muck and peat that contain minor amounts of 
sand, silt, and clay, stratified and poorly sorted, in kettle depressions or 
poorly drained areas. Most swamp deposits are less than about 10 ft thick. 
Swamp deposits overlie glacial deposits or bedrock. They locally overlie 
glacial till even where they occur within thin glacial meltwater deposits.  

Compiled by Janet R. Stone and Byron D. Stone
2006

Geology mapped by authors of individual quadrangles , 1954-1981. 
Geology compiled by Janet R. Stone and Byron D. Stone, 2003-2006. 
Vectorization of published quadrangles by the Office of the Massachusetts State Geologist, 2003. 
Digital compilation and cartography by Mary L. DiGiacomo-Cohen, 2005-2006. 
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Surficial Geologic Map of the Natick 
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