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1.3 Elevation Datum and Coordinate System 

Horizontal coordinates in this document are projected to Rhode Island Mainland State Plane, North 
American Datum (NAD) 1983 and elevations are referenced to the National Geodetic Vertical Datum 
(NVGD) 1929, in feet. 

The survey base plan was provided to McMillen Jacobs by BETA. Plan locations and elevations of the 
test borings were determined by Bryant Associates, Inc. of Lincoln, Rhode Island.  The Project location is 
included on Figure 1, Project Locus. The locations of the test borings have been plotted on Figures 2A 
through 2E, Site and Subsurface Exploration Location Plan.  
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2.0 Subsurface Explorations 

2.1 Exploration Program 

Geotechnical test borings were performed to assess soil and bedrock conditions at the site and to acquire 
data on the engineering characteristics and properties of the subsurface materials. Analytical sample 
collection and assessment of the environmental subsurface conditions was performed by BETA during the 
exploration program. Details of the subsurface exploration program are described in the following 
sections. 

2.2 Test Borings 

Thirteen (13) geotechnical test borings were performed by Geologic Earth Exploration, Inc. (Geologic), 
Norwood, MA, during the periods of 27 August to 18 September 2019 and 4 February to 12 February 
2020 at the locations shown on Figure 2. Table 1 presents a summary of the subsurface exploration 
program. 

A representative from BETA was onsite to monitor air quality. In addition, soil samples were collected in 
the initial 10 feet of drilling and were submitted to the analytical laboratory for testing. Refer to the 
Environmental Data Report (EDR) for details and results of analytical testing. 

Test borings were designated B-1 through B-13 and were terminated at depths ranging from 4 to 51 feet 
below existing ground surface. Vacuum excavation was performed to a depth of 6 feet at test boring 
locations B-1, B-2, B-3, B-6, and B-8 through B-13 to mitigate the potential for damaging any 
unidentified existing utilities. A representative photograph taken during vacuum excavation is shown 
below.  

 

 
Vacuum Excavation at Test Boring B-3  
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Test borings were advanced using either a rubber track mounted CME-45A drill rig or a rubber track 
mounted Acker Scout drill rig using rotary drilling techniques with a 3-7/8 in. diameter tri-cone roller bit. 

Test borings B-1, B-2, B-3, and B-9 through B-13 were drilled on the former Tidewater Site owned by 
National Grid. The Tidewater Site is a former MGP and power plant site and is classified as a superfund 
site. On behalf of National Grid, a representative from GZA GeoEnvironmental, Inc. (GZA) was onsite to 
provide access and monitor drilling activities for these test borings. In addition, a representative from 
BETA was onsite to monitor the air quality as stipulated in the National Grid Access Agreement. No 
environmental soil sampling was performed at the Tidewater Site. 

As required by the National Grid Access Agreement, Geologic was responsible for drumming and leaving 
on site investigation-derived waste (IDW) that could not be placed back into the completed borehole. 
After completion of drilling activities on the Tidewater Site, drilling equipment was decontaminated by 
steam cleaning. Steam cleaning took place on a plastic containment pad allowing the wash water to be 
drummed as IDW. Management and disposal of the drummed IDW will be conducted by National Grid. 
Below is a representative photograph of steam cleaning on the Tidewater Site. 

 

 
Steam Cleaning Set up on the Tidewater Site 

 
Test borings B-4 through B-8 were drilled in the public right-of-way on city streets and required a police 
detail as well as signage for traffic control. Below is a representative photograph of traffic control set up 
at test boring B-8. 
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Drilling Test Boring B-8 at the Intersection of South Main St. and Roosevelt Ave. Ext. 

 
Test borings B-4A, B-4B, B-4C and B-6 encountered obstructions before reaching the planned 
termination depths. Based on review of historic area photographs at test borings B-4A and B-4B, it was 
determined that the obstruction was likely an existing foundation from a former building. Completed test 
boring B-4C was offset approximately three feet from test boring B-4B and advanced through a probable 
foundation approximately five feet thick. 

Test boring B-6 was attempted three times in the vicinity of the entrance to the parking lot south of 
National Grid’s Bridge Mill Power Plant. Vacuum excavation was performed at two of the three locations 
attempted. At each of the three locations, an unidentified obstruction was encountered at approximately 
four feet below the existing ground surface. As a result of encountered obstructions, test boring B-6A was 
relocated about 100 feet to the south of the originally planned location and drilled near the southern end 
of Roosevelt Avenue Extension. 

To prevent the potential for creating future pathways for drilling fluids used during trenchless 
construction, test borings B-1 through B-3 and B-9 through B-12 were tremie grouted upon completion 
using a cementitious grout. Test borings B-4 through B-8 and B-13 were backfilled with a mixture of 
silica sand and soil cuttings generated during the drilling. 

Soil samples were obtained using techniques and equipment in general accordance with the American 
Society for Testing and Materials (ASTM) Standard Specification D1586 Standard Penetration Tests 
(SPT). SPT tests were performed using a standard 1-3/8-in. I.D. split-spoon sampler. SPT blow counts 
were recorded for 6-in. intervals, where the SPT “N” value is defined as the number of blows required to 
drive the split-spoon sampler with a 140-lb. hammer falling freely through a distance of 30 in. for a 
distance of 12 in. counted from the 6th to the 18th inch that the sampler was driven. 

Rock coring was performed using a five-foot long NX (2 in. O.D.) core barrel. The top of bedrock was 
estimated based on the drilling operations (e.g. excessive rig chatter, difficult drilling penetration) and 
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practical split-spoon refusal. Rock coring was performed in order to confirm bedrock and to assess its 
relative quality as indicated by Core Recovery1 and Rock Quality Designation (RQD)2.  

Soil and rock were classified in the field using visual/manual methods, in accordance with the Unified 
Soil Classification System (USCS) and the NBC Phase III CSO Program Geotechnical/Environmental 
Investigation Work Plan Standards as practiced by McMillen Jacobs. Selected soil and rock samples were 
delivered to GeoTesting Express laboratory in Acton, Massachusetts, for laboratory testing. 

Test boring logs are provided in Appendix A and rock coring photographs are provided in Appendix B. 

Split-spoon samples were screened in the field for VOCs using a MiniRAE 3000 photoionization detector 
(PID). Once the soil sample from the split-spoon was collected in a sample jar, the headspace readings 
were obtained by opening the sample jar and immediately inserting the PID probe into the sample jar 
headspace to measure the VOCs present within the soil sample. PID results were recorded adjacent to the 
sample description on the boring logs. In addition to PID readings, any staining, visual and/or olfactory 
evidence of contamination were also recorded on the boring log within the sample description or as a note 
beneath the sample descriptions. 

Four groundwater observation wells were installed in completed boreholes B-2, B-3, B-4C, and  
B-7, and two were installed in boreholes adjacent to completed test borings B-9 and B-10. Groundwater 
observation wells installed in B-2, B-3, B-4C, and B-7 required backfilling to the desired depths of the 
screened intervals using either grout, bentonite chips, or drill cuttings. The water level observed at the 
time of drilling is indicated on the test boring logs. Groundwater monitoring was performed between the 
period 9 September 2019 to 12 February 2020. Groundwater observation well installation and monitoring 
reports are provided in Appendix C. 

 

 

  

 
1 The Core Recovery is defined as the ratio (expressed as a percent) of the total length of recovered core to the length cored. 
2 The Rock Quality Designation (RQD) is defined as the sum in inches of all pieces of moderately weathered to less weathered 
rock core, 4 inches in length or longer, divided by the length in inches of core run (expressed as a percentage). If the core is 
broken by handling or drilling procedures, the pieces of core are fitted together and counted as one piece, provided they constitute 
the required 4-inch length. 
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4.0 LABORATORY TESTING 

4.1 General 

A program of geotechnical laboratory testing was performed on selected soil and rock samples collected 
during the exploration program. Laboratory testing was conducted at the GeoTesting Express 
geotechnical laboratory, located in Acton, Massachusetts.  

A summary of the completed laboratory testing, indicating the number of tests conducted in each 
exploration, is provided in Table 2. Individual testing results are provided in Appendix E. 

4.2 Soil Testing 

4.2.1 Grain Size Distribution 

A total of nineteen (19) mechanical grain size distribution tests were performed in accordance with 
ASTM International Standard D421. The results of the grain size analyses were used to confirm field 
determined soil classifications and material characteristics. 

4.3 Rock Testing 

4.3.1 Unconfined Compressive Strength 

Two unconfined compression strength (UCS) tests were performed on rock core samples in general 
accordance with ASTM International Standard D7012. 

4.3.2 Cerchar Abrasivity Index 

Two Cerchar Abrasivity Index (CAI) tests were performed on rock core samples in general accordance 
with ASTM International Standard D7625. The CAI gives an indication of potential wear of rock 
excavation equipment. 

4.3.3 Brazilian Tensile Strength 

Two Brazilian tensile strength (splitting tensile strength) tests were performed on rock core samples in 
general accordance with ASTM International Standard D3967. 
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5.0 Limitations 

This report has been prepared for specific application to the proposed Consolidation Conduits IIIA-4 and 
IIIA-5 of the NBC Phase III CSO Program in Pawtucket, Rhode Island, in accordance with generally 
accepted geotechnical engineering practice. 

The data presented herein are based, in part, on information from subsurface explorations that are 
available to us at this time obtained for design of the proposed facilities. The nature and extent of 
variations in the subsurface conditions between explorations may vary. 

The scope of work undertaken for this GDR does not include a site assessment for the presence of oil or 
hazardous materials, nor did it include an evaluation of the impact of oil and hazardous materials, if 
present, to the project, nor any regulatory interaction and remedial activities associated with any 
contaminated soil, water, or materials that may exist on the site. Observations regarding the presence of 
oil or hazardous materials were made by McMillen Jacobs on a qualitative basis during drilling of the test 
borings.  

 

 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TABLES 
 





TABLE 2
Summary of Laboratory Testing Program
NBC Phase III CSO Program 
Consolidation Conduits IIIA-4 and IIIA-5 
Pawtucket, RI

Soil Testing1

Sieve Cerchar
Brazilian 
Tensile 

Strength

Unconfined 
Compression 

Strength
B-1 S-1 6-8 1
B-2 S-3 10-12 1
B-2 S-7 18-20 1
B-3 S-2 14-16 1
B-3 S-5 25-27 1

B-4C S-2 14-16 1
B-4C S-3b 19-21 1
B-5 S-4 6-8 1
B-5 S-8 19-21 1

B-6A S-5 19-21 1
B-7 S-5 8-10 1
B-7 S-7 14-16 1
B-8 S-3 10-12 1
B-9 S-4 17-19 1
B-9 S-6 21-23 1
B-9 C-1 29.9-30.3 1 1 1
B-10 S-6 16-18 1
B-10 C-1 22.3-22.7 1 1 1
B-11 S-7 19-21 1
B-12 S-7 27-29 1
B-13 S-2a 8-10 1

19 2 2 2

Notes

2. Laboratory rock testing performed in general accordance with ASTM International Standards D7625, D3967, and D7012C.

1. Laboratory soil testing performed in general accordance with ASTM International Standard D421.

Rock Testing2

Totals

Sample Depth
(ft)

Sample ID
Test Boring 
Designation
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APPENDIX A 
Test Boring Logs 

 



SOIL SAMPLE SYMBOLS ROCK DISCONTINUITIES:

SPT Sample 2 in. OD Type Definition

X SPT Sample 3 in. OD

Shelby Tube Sample

FIELD HARDNESS / STRENGTH 
(after ISRM, 1978; CGS, 1985; Marinos & Hoek, 2001)

ADDITIONAL GRAPHIC DESCRIPTIONS

PENETRATION RESISTANCE
Very Strong

Strong ORIENTATION / ATTITUDE

 DENSITY / CONSISTENCY Term Angle (degrees)

Horizontal 0-5

Apparent
Density

SPT Resistance, N 
(BPF)

Apparent 
Consistency

SPT Resistance, N 
(BPF)

Low Angle 6-35

Very Loose 0 - 4 Very Soft 0 - 2 Weak Moderately Dipping 36-55
Loose 5 - 10 Soft 2 - 4 High Angle 56-85
Medium Dense 11 - 30 Medium Stiff 4 - 8 Very Weak Vertical 86-100
Dense 31 - 50 Stiff 8 - 15
Very Dense > 50 Very Stiff 15 - 30 WEATHERING (after ISRM, 1978) SPACING

Hard >30 Term Inches

Notes: BPF = Blows Per Foot (uncorrected) Extremely Close <3/4

WOR = Weight of Rod Fresh Very Close 3/4 - 2-1/2
SOIL IDENTIFICATION AND DESCRIPTION Close 2-1/2 - 8

COLOR Slight Discoloration of rock material and discontinuity surfaces Moderate 8 - 24
Wide 24 - 80

Moderate Very Wide 80- 20 ft.
Extremely Wide > 20 ft.

High
ROUGHNESS OF DISCONTINUITY SURFACE

SUPPLEMENTAL SOIL DESCRIPTIONS AND STRUCTURE: Completely All rock material disintegrated to soil, but mass still intact Term Abbreviation Description
Laminating - 0 to 1/16 in. thick (cohesive) Very Rough VR Near-vertical steps and ridges
Parting - 0 to 1/16 in. thick (granular) Residual Soil Rough R
Seam - 1/16 to 1/2 in. thick 
Layer - 1/2 to 12 in. thick Slightly Rough SR Asperities can be felt.
Stratum - > 12 in. thick  COLOR: Smooth SM Smooth to the touch
Pocket - Small, erratic deposit less than 12 in. size Basic colors and combinations: gray, light gray, brown, red-brown Slickensided SL
Lens - Lenticular deposit larger than a pocket 
Occasional - One or less per 12 in. of thickness TEXTURE
Frequent - More than one per 12 in. of thickness Size, shape and arrangements of constituents
Interbedded - Alternating soil layers of differing composition Aphantic Individual grains invisible APERTURE/GAP
Varved - Alternating thin seams of silt and clay Term MM Abbreviation
Mottled - Variation of color Fine-grained Grains barely visible to the unaided eye, up to 1/16 in. dia. Very Tight < .1 CL

Tight 0.1 - 0.25 SI
Medium Grained Grains between 1/16 and 3/16 in. dia. Partly Open 0.25 - 0.5 SA

Open 0.5 - 2.5 SE
Coarse Grained Grains between 3/16 and 1/4 in. dia. Moderately Wide 2.5 - 10 SL

Wide > 10 CA
Grains larger than 1/4 in. dia. Very Wide 10 - 100 PY

Extremely Wide 100 - 1000 QZ
Cavernous > 1000 CH

LITHOLOGY FE
Rock Classification and modifiers; accepted formation names X

BEDDING
Term Inches Term Inches

Very Thin < 2.5 Thick 25-36
Thin 2.5 - 8 Very Thick < 36
Medium 9 - 24

GENERAL NOTES:

Smooth glossy finish with visible striations

Quartz
Chlorite

Iron Oxide Staining

Sand

Serpentine

Sulfide
Calcite

INFILLING
Material

Clay
Silt

Joint A natural fracture along which no displacement has occurred. 
May occur in parallel groups called sets.

A natural fracture along which displacement has occurred. 
Surface may be slickensided or striated.

A natural fracture along which displacement has occurred. 
Usually lined with gouge and slickensides.
Zone of fractured rock and gouge bordering the displacement 
plane.

Shear

Fault

Shear or Fault Zone

SUBSURFACE EXPLORATION KEY

Cannot be scratched with a knife point or sharp pick; can only be 
chipped with repeated heavy hammer blows.

Fill

Basic colors (black, brown, gray, olive, red, and yellow) and combinations (i.e. 
gray-brown, olive-brown, olive-gray, red-gray, red-brown, yellow-brown, and 
red-yellow). Modifiers such as light and dark may be used.  

1. Logs of subsurface exploration depict soil, rock and groundwater conditions only at the boring locations specified on the dates indicated. Subsurface conditions may vary at other locations and at other times.

Cannot be scratched with a knife point or sharp pick; core breaks 
with repeated heavy hammer blows.

Standard penetration resistance (SPT) (ASTM D1586) - Number of blows required to drive a standard 
2 in. O.D. split spoon sampler one foot with a 140 lb. weight falling 30 inches freely downward.

The action of organic and inorganic chemical and physical processes resulting in 
alteration of color, texture, and composition

Asphalt

2. Water levels, where noted on the logs, were measured at the times under the conditions indicated. During test boring drilling, these water levels could have been affected by the introduction of water in to the 
borehole, extraction of tools or other procedures and thus may not reflect actual groundwater levels at the test boring location. Groundwater level fluctuations may also occur as a results of variations in precipitation, 
temperature, season, tides, river stage, adjacent construction operations, construction dewatering systems, water supply well pumping, and other conditions. 

Very Coarse 
Grained

Pyrite

Could not be determined

Ridges, side-steps, and asperities evident; 
abrasive to the touch

Soil description on logs of subsurface explorations are based on Standard Penetration Test (SPT) 
results, visual-manual examination of exposed soil samples, and the results of laboratory tests on 
selected samples. The criteria, descriptive terms, and definitions are presented herein.
The natural soils are identified and described by visual-manual procedures (ASTM D2488) and in 
accordance with the United Soil Classification System (USCS) (ASTM D2487) as practiced by 
McMillen Jacobs Associates. Fill materials may not be classified by USCS criteria.

Rock descriptions noted on logs of subsurface explorations are based on visual-
manual examination of exposed rock outcrops and core samples. The criteria, 
descriptive terms and definitions used are as follows:

Coarse - Grained Soils Fine - Grained Soils

Can be scratched with a knife or pick; core breaks with heavy 
hammer blow.

Can be grooved 1/16 in. deep by knife or sharp pick; core breaks 
with light hammer blow.

Can be grooved easily with a knife or pick; can be scratched with 
fingernail; core breaks with light pressure.
Can be readily indented; grooved with fingernail or carved with a 
knife; core beaks with light pressure.

No visible sign of alteration, except perhaps slight discoloration on 
major discontinuity surfaces

Less than half the rock material decomposed to soil. Some fresh 
rock; continuous "framework".

More than half the rock material decomposed and/or disintegrated 
to soil. 

All rock material converted to soil. Material has not been 
significantly transported.

Extremely Strong

Moderately Weak







































































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
Rock Core Photographs 

 



CORE PHOTOS

Test Boring B-1, Run C-1 & C-2 (10 ft to 21.75 ft)
Test Boring B-3, Run C-1 & C-2 (27 ft to 37 ft)

NBC Phase 3 IIIA-4 and IIIA-5 
Consolidation Conduits

Project

Date 11/20/2019 Figure B.1



CORE PHOTOS

Test Boring B-8, Run C-1 & C-2 (16 ft to 25 ft)
Test Boring B-6A, Run C-1 (26 ft to 31 ft) 

Project
NBC Phase 3 IIIA-4 and IIIA-5 
Consolidation Conduits

Date 11/20/2019 Figure B.2



CORE PHOTOS

Test Boring B-5, Run C-1 & C-2 (27 ft to 35 ft)
Test Boring B-4C, Run C-1 (30 ft to 35 ft)
Test Boring B-2, Run C1 (29 ft to 34 ft)

Project
NBC Phase 3 IIIA-4 and IIIA-5 
Consolidation Conduits

Date 11/20/2019 Figure B.3



CORE PHOTOS

Test Boring B-10, Run C-1 & C-2 (21 ft to 31 ft)
Test Boring B-11, Run C-1 & C-2 (29 ft to 39 ft)

Project
NBC Phase 3 IIIA-4 and IIIA-5 
Consolidation Conduits

Date 2/25/2020 Figure B.4



CORE PHOTOS

Test Boring B-9, Run C-1 & C-2 (29 ft to 39 ft)
Test Boring B-12, Run C-4 & C-5 (41 ft to 51 ft)

Project
NBC Phase 3 IIIA-4 and IIIA-5 
Consolidation Conduits

Date 2/25/2020 Figure B.5



CORE PHOTOS

Test Boring B-12, C-1 (29 ft to 34 ft)
Project

NBC Phase 3 IIIA-4 and IIIA-5 
Consolidation Conduits

Date 2/12/2020 Figure B.6



CORE PHOTOS

Test Boring B-12, C-2 (34 ft to 37 ft)
Project

NBC Phase 3 IIIA-4 and IIIA-5 
Consolidation Conduits

Date 2/12/2020 Figure B.7



CORE PHOTOS

Test Boring B-12, C-3 (37 ft to 41 ft)
Project

NBC Phase 3 IIIA-4 and IIIA-5 
Consolidation Conduits

Date 2/12/2020 Figure B.8



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
Groundwater Observation Well Installation and Monitoring Reports 

 





ELEVATION OF REFERENCE POINT NGVD 29 REFERENCE POINT: Ground Surface PVC Other

GROUNDWATER
MONITORING REPORT

Well No.
B-02 

Boring No.
B-02 

CLIENT NBC FIELD REP. S. Wilbur
CONTRACTOR Geologic Earth Exploration, Inc. DATE INSTALLED 9/4/2019-9/5/2019

PROJECT NBC Phase III Consolidation Conduits  IIIA-4 and IIIA-5 MJA JOB NO. 5980
LOCATION Pawtucket, RI PROJECT MGR. T. Muindi

Read By

9/9/2019 7:00am 4 11.1 11.1 SW

Date Time Elapsed Time 
(Days)

Depth of Water from 
Reference Point (ft)

Elevation of Water
(ft)

Remarks

MM2/4/2020 12:00pm 152 5 17.2

22.2



WATER LEVEL

Ground El. ft Location Northwestern corner of the Tideawter Site
El. Datum 

SOIL/ROCK BOREHOLE Type of protective cover/lock

CONDITIONS BACKFILL

Height of top of guard pipe ft 
above the ground surface

Height of top of riser pipe ft 
above the ground surface

Type of protective casing:

Length ft 

Inside Diameter in

Depth of bottom of guard pipe/roadway box ft 

Type of riser pipe:

Inside diameter of riser pipe in

Type of backfill around riser

Diameter of borehole in

Depth to top of well screen ft 

Type of screen

Screen gauge or size of openings in

Diameter of screen in

Type of backfill around screen

Depth of bottom of well screen ft 

Bottom of Silt trap ft 

Depth of bottom of borehole ft 

ft + ft + ft = ft
Riser Pay Length (L1) Length of screen (L2) Length of silt trap (L3) Pay length

COMMENTS:

26.5

26.5-37': Bentonite

Chips L3 -

37.0

(Bottom of Exploration)
(Numbers refer to depth from ground surface in feet) (Not to Scale)

27-37': Rock 14.5-26.5': Holliston L2 2.0

Sand Holliston Sand

and gravel

Slotted PVC Schedule 40

0.01

12.5-14.5': Bentonite

Seal 4.0

23-27': Till - Brown,

sands, silts, clays 16.5

14-23': Tan, sands Drill Cuttings

with silt and gravel Solid PVC

2.0

Holliston Sand

L1

0-12.5': Grout and 

Type of Seals Top of Seal (ft) Thickness (ft)

Grout 0.0 12.5

Bentonite 12.5 2.0

4.0

0-14': Fill - Brown, silty 2.5

sands with gravel

Guard Pipe

5.0

Guard Pipe with Lock

2.5

 2

DRILLER Ray Eastwood

37.45 Guard Pipe
NVGD 29 Roadway Box

LOCATION Pawtucket, RI PROJECT MGR. T. Muindi
CLIENT NBC FIELD REP. S. Wilbur
CONTRACTOR Geologic Earth Exploration, Inc. DATE INSTALLED 9/9/2019

OBSERVATION WELL                            
INSTALLATION REPORT

Well No.
B-3

Boring No.
B-3

PROJECT NBC Phase III Consolidation Conduits  IIIA-4 and IIIA-5 FILE NO. 5980

C:\Users\ohara\Box\Jobs\5980.0 NBC - CC IIIA-4 and IIIA-5\Project Work\GDR\Appendices\Appendix C_Well Reports\OW Installation Reports 05.11.20



ELEVATION OF REFERENCE POINT NGVD 29 REFERENCE POINT: Ground Surface PVC Other

GROUNDWATER
MONITORING REPORT

Well No.
B-03 

Boring No.
B-03 

CLIENT NBC FIELD REP. S. Wilbur
CONTRACTOR Geologic Earth Exploration, Inc. DATE INSTALLED 9/9/2019

PROJECT NBC Phase III Consolidation Conduits  IIIA-4 and IIIA-5 MJA JOB NO. 5980
LOCATION Pawtucket, RI PROJECT MGR. T. Muindi

Remarks Read By

- - - - - -

37.45

Date Time Elapsed Time 
(Days)

Depth of Water from 
Reference Point (ft)

Elevation of Water
(ft)

-

- - - - - -
- - - - -

-- - - - -

No groundwater monitoring to date due to 
access constraints at the Tidewater site.



WATER LEVEL

Ground El. ft Location
El. Datum 

SOIL/ROCK BOREHOLE Type of protective cover/lock

CONDITIONS BACKFILL

Depth of roadway box ft 
below the ground surface

Depth of top of riser pipe ft 
below the ground surface

Type of protective casing:

Length ft 

Inside Diameter in

Depth of bottom of guard pipe/roadway box ft 

Type of riser pipe:

Inside diameter of riser pipe in

Type of backfill around riser

Diameter of borehole in

Depth to top of well screen ft 

Type of screen

Screen gauge or size of openings in

Diameter of screen in

Type of backfill around screen

Depth of bottom of well screen ft 

Bottom of Silt trap ft 

Depth of bottom of borehole ft 

ft + ft + ft = ft
Riser Pay Length (L1) Length of screen (L2) Length of silt trap (L3) Pay length

COMMENTS:

L3 -

35.0

(Bottom of Exploration)
(Numbers refer to depth from ground surface in feet) (Not to Scale)

Holliston Sand

24-34': Drill Cuttings 24.0

Slotted PVC Schedule 40

0.01

29.5 -34': Rock L2 2.0

4.0

24-29.5': Till - Gray, 

sands, silts and gravels 14.014-24': Holliston Sand

20-24': Glaciofluvial -  

Red silty sand Solid PVC

2.0

10-12': Bentonite Seal

Holliston Sand

Bentonite 10.0 2.0

Thickness (ft)

Drill Cuttings 0.0 10.0

silt and gravel

L1

Type of Seals Top of Seal (ft)

6

0-20': Fill - Light 0.5

brown, sands with 

Roadway Box

0-10': Drill Cuttings 0.5

Roadway Box Cover

0.0

0.5

DRILLER Paul Fisher 18.50

19.87 East side of Roosevelt, across from Guard Pipe
NVGD 29  southern property extents of Masonic Temple Roadway Box

LOCATION Pawtucket, RI PROJECT MGR. T. Muindi
CLIENT NBC FIELD REP. S. Wilbur
CONTRACTOR Geologic Earth Exploration, Inc. DATE INSTALLED 8/29/2019

OBSERVATION WELL                            
INSTALLATION REPORT

Well No.
B-4C

Boring No.
B-4C

PROJECT NBC Phase III Consolidation Conduits  IIIA-4 and IIIA-5 FILE NO. 5980

C:\Users\ohara\Box\Jobs\5980.0 NBC - CC IIIA-4 and IIIA-5\Project Work\GDR\Appendices\Appendix C_Well Reports\OW Installation Reports 05.11.20



ELEVATION OF REFERENCE POINT NGVD 29 REFERENCE POINT: Ground Surface PVC Other

GROUNDWATER
MONITORING REPORT

Well No.
B-4C 

Boring No.
B-4C

S. Wilbur
CONTRACTOR Geologic Earth Exploration, Inc. DATE INSTALLED 8/29/2019

PROJECT NBC Phase III Consolidation Conduits  IIIA-4 and IIIA-5 MJA JOB NO. 5980
LOCATION Pawtucket, RI PROJECT MGR. T. Muindi

19.87

Date Time Elapsed Time 
(Days)

Depth of Water from 
Reference Point (ft)

Elevation of Water
(ft)

CLIENT NBC FIELD REP.

Remarks Read By

SW
SW

9/12/2019 7:10am 14 18.3 1.57

MM
9/18/2019 7:10am

2/12/2020 3:00pm 167 18.5 1.37

20 18.5 1.37



WATER LEVEL

Ground El. ft Location
El. Datum 

SOIL/ROCK BOREHOLE Type of protective cover/lock

CONDITIONS BACKFILL

Depth of roadway box ft 
below the ground surface

Depth of top of riser pipe ft 
below the ground surface

Type of protective casing:

Length ft 

Inside Diameter in

Depth of bottom of guard pipe/roadway box ft 

Type of riser pipe:

Inside diameter of riser pipe in

Type of backfill around riser

Diameter of borehole in

Depth to top of well screen ft 

Type of screen

Screen gauge or size of openings in

Diameter of screen in

Type of backfill around screen

Depth of bottom of well screen ft 

Bottom of Silt trap ft 

Depth of bottom of borehole ft 

ft + ft + ft = ft

COMMENTS:

DATE INSTALLED
DRILLER

Riser Pay Length (L1) Length of screen (L2) Length of silt trap (L3)

PROJECT
LOCATION
CLIENT
CONTRACTOR

Roadway Box Cover

8/30/2019
Paul Fisher

Pawtucket, RI

Type of Seals Top of Seal (ft) Thickness (ft)

6.0

Pay length

0.5

0.5

29.2

 National Grid Hydroelectric facility.

0.0

0.3

Drill Cuttings

(Bottom of Exploration)
(Numbers refer to depth from ground surface in feet) (Not to Scale)

Bentonite Seal 6.0 2.0

0.0 6.0

Well No.
B-7

Boring No.
B-7

T. Muindi
S. Wilbur

Guard Pipe

L1

Roadway Box

8.40

5980

OBSERVATION WELL                            
INSTALLATION REPORT

Roadway Box 

L3

10.0

20.0

-

Holliston Sand

NBC Phase III Consolidation Conduits  IIIA-4 and IIIA-5 FILE NO.

FIELD REP.NBC
Geologic Earth Exploration, Inc.

2.0L2

Slotted PVC Schedule 40

0.01

2.0

4.0

Solid PVC

Holliston Sand

PROJECT MGR.

NVGD 29
23.28 West side Roosevelt Ave, across from 

silt; and gravel with

silt  

0-14': Fill - brown

and black, sand with 0-6': Drill Cuttings

6-8': Bentonite Seal

8-20': Holliston Sand

14-24': Glaciofluvial -

Brown, silty sand
with gravel

24-29.2': Till - Gray, 

20-29.2': Drill Cuttings

sands, clays, and gravel

C:\Users\ohara\Box\Jobs\5980.0 NBC - CC IIIA-4 and IIIA-5\Project Work\GDR\Appendices\Appendix C_Well Reports\OW Installation Reports 05.11.20



ELEVATION OF REFERENCE POINT NGVD 29 REFERENCE POINT: Ground Surface PVC Other

GROUNDWATER
MONITORING REPORT

Well No.
B-07 

Boring No.
B-07 

S. Wilbur
CONTRACTOR Geologic Earth Exploration, Inc. DATE INSTALLED 8/30/2019

PROJECT NBC Phase III Consolidation Conduits  IIIA-4 and IIIA-5 MJA JOB NO. 5980
LOCATION Pawtucket, RI PROJECT MGR. T. Muindi

23.28

Date Time Elapsed Time 
(Days)

Depth of Water from 
Reference Point (ft)

Elevation of Water
(ft)

CLIENT NBC FIELD REP.

Remarks Read By

SW
SW

9/12/2019 7:00am 13 8.4 14.88

MM
9/18/2019 7:00am

2/10/2020 7:00am 164 8.25 15.03

19 8.5 14.78



WATER LEVEL

Ground El. ft Location
El. Datum 

SOIL/ROCK BOREHOLE Type of protective cover/lock

CONDITIONS BACKFILL

Height of top of guard pipe ft 
above the ground surface

Height of top of riser pipe ft 
above the ground surface

Type of protective casing:

Length ft 

Inside Diameter in

Depth of bottom of guard pipe/roadway box ft 

Type of riser pipe:

Inside diameter of riser pipe in

Type of backfill around riser

Diameter of borehole in

Depth to top of well screen ft 

Type of screen

Screen gauge or size of openings in

Diameter of screen in

Type of backfill around screen

Depth of bottom of well screen ft 

Bottom of Silt trap ft 

Depth of bottom of borehole ft 

ft + ft + ft = ft

5-8': Bentonite Seal

Riser Pay Length (L1) Length of screen (L2) Length of silt trap (L3) Pay length
COMMENTS:

20.0

L3 -

(Bottom of Exploration)
(Numbers refer to depth from ground surface in feet) (Not to Scale)

Holiston Sand

20.0

Slotted PVC Schedule 40

0.01

L2 2.0

10.0

8-20': Holliston Sand

and clays 2.0

Holiston Sand

4.0

9-20': Alluvium - Brown 
and gray silts Solid PVC

L1

Type of Seals Top of Seal (ft) Thickness (ft)

Bentonite 5.0 3.0

4.0

0-9': Fill - Brown sands 2.5

and gravels

Guard Pipe

0-5': Drill Cuttings 5.0

Guard Pipe with Lock

2.5

2

DRILLER John Boyd 10.67'

28.04 Across Taft St. from charter school Guard Pipe
NVGD 29  on Tidewater Site. Roadway Box

LOCATION Pawtucket, RI PROJECT MGR. T. Muindi
CLIENT NBC FIELD REP. M. MacInnis
CONTRACTOR Geologic Earth Exploration, Inc. DATE INSTALLED 2/10/2020

OBSERVATION WELL                            
INSTALLATION REPORT

Well No.
B-9 (OW)
Boring No.

B-9
PROJECT NBC Phase III Consolidation Conduits  IIIA-4 and IIIA-5 FILE NO. 5980

C:\Users\ohara\Box\Jobs\5980.0 NBC - CC IIIA-4 and IIIA-5\Project Work\GDR\Appendices\Appendix C_Well Reports\OW Installation Reports 05.11.20



ELEVATION OF REFERENCE POINT NGVD 29 REFERENCE POINT: Ground Surface PVC Other

MM

Remarks Read By

28.04

Date Time Elapsed Time 
(Days)

Depth of Water from 
Reference Point (ft)

Elevation of Water
(ft)

2/10/2020 12:00pm 0 10.66 17.38

LOCATION Pawtucket, RI PROJECT MGR. T. Muindi
CLIENT NBC FIELD REP. M. MacInnis
CONTRACTOR Geologic Earth Exploration, Inc. DATE INSTALLED 2/10/2020

GROUNDWATER
MONITORING REPORT

Well No.
B-09 (OW)
Boring No.

B-09
PROJECT NBC Phase III Consolidation Conduits  IIIA-4 and IIIA-5 MJA JOB NO. 5980



WATER LEVEL

Ground El. ft Location
El. Datum 

SOIL/ROCK BOREHOLE Type of protective cover/lock

CONDITIONS BACKFILL

Height of top of guard pipe ft 
above the ground surface

Height of top of riser pipe ft 
above the ground surface

Type of protective casing:

Length ft 

Inside Diameter in

Depth of bottom of guard pipe/roadway box ft 

Type of riser pipe:

Inside diameter of riser pipe in

Type of backfill around riser

Diameter of borehole in

Depth to top of well screen ft 

Type of screen

Screen gauge or size of openings in

Diameter of screen in

Type of backfill around screen

Depth of bottom of well screen ft 

Bottom of Silt trap ft 

Depth of bottom of borehole ft 

ft + ft + ft = ft
Riser Pay Length (L1) Length of screen (L2) Length of silt trap (L3) Pay length

COMMENTS:

L3 -

16.0

(Bottom of Exploration)
(Numbers refer to depth from ground surface in feet) (Not to Scale)

Holliston Sand

16.0

Slotted PVC Schedule 40

0.01

L2 2.0

6.0

4-16': Holliston Sand

2.0

Holiston Sand

4.0

Solid PVC

L1

2-4': Bentonite Seal Type of Seals Top of Seal (ft) Thickness (ft)

Bentonite Seal 2.0 2.0

4.0

0-16': Fill - Brown 2.2

sand and gravels

Guard Pipe

0-2': Drill Cuttings 5.0

Guard Pipe with Lock

2.75

2.25

DRILLER Dave Sheldon 10.42'

23.74 Southerly end of field on Tidewater Site. Guard Pipe
NVGD 29 Roadway Box

LOCATION Pawtucket, RI PROJECT MGR. T. Muindi
CLIENT NBC FIELD REP. M. MacInnis
CONTRACTOR Geologic Earth Exploration, Inc. DATE INSTALLED 2/6/2020

OBSERVATION WELL                            
INSTALLATION REPORT

Well No.
B-10 (OW)
Boring No.

B-10
PROJECT NBC Phase III Consolidation Conduits  IIIA-4 and IIIA-5 FILE NO. 5980

C:\Users\ohara\Box\Jobs\5980.0 NBC - CC IIIA-4 and IIIA-5\Project Work\GDR\Appendices\Appendix C_Well Reports\OW Installation Reports 05.11.20



ELEVATION OF REFERENCE POINT NGVD 29 REFERENCE POINT: Ground Surface PVC Other

MM

Remarks Read By

23.74

Date Time Elapsed Time 
(Days)

Depth of Water from 
Reference Point (ft)

Elevation of Water
(ft)

2/10/2020 12:15pm 4 10.42 13.32

LOCATION Pawtucket, RI PROJECT MGR. T. Muindi
CLIENT NBC FIELD REP. M. MacInnis
CONTRACTOR Geologic Earth Exploration, Inc. DATE INSTALLED 2/6/2020

GROUNDWATER
MONITORING REPORT

Well No.
B-10 (OW)
Boring No.

B-10 (OW)
PROJECT NBC Phase III Consolidation Conduits  IIIA-4 and IIIA-5 MJA JOB NO. 5980



APPENDIX D 

Subsurface Investigations by Others 

Table D.1 Summary of Existing Data by Others  
NBC Phase III CSO Program - Consolidation Conduit IIIA4 

 
Table D.2 Summary of Existing Data by Others  

NBC Phase III CSO Program - Consolidation Conduit IIIA5 
 
  



Table D.1

Summary of Existing Data By Others1

NBC Phase III CSO Program - Consolidation Conduit IIIA4

Project Reference 
Document

Boring ID Northing2 Easting2 Elevation3 

Ground Surface 

Total Depth
of Boring

(ft)

Elevation Bottom
of Boring 

Rock Core
Data Available

 Laboratory Data 
Available (Type)4

Groundwater 
Monitoring Well

Elevation 
Groundwater 
Monitoring
Well Screen 

Interval 

B17-8 288429 359393 29.9 230.0 -200.1 x GS, UCS, BTS x 4.4 to -5.6

B17-39 288259 359385 24.5 233.7 -209.2 x GS, UCS, BTS open hole readings -

B17-40 289233 359693 33.3 20.6 12.7 x GS - -

B17-41 287414 359505 12.8 25.0 -12.2 x GS - -

B17-45 288494 359452 28 47.4 -19.4 x GS, PL, UCS - -

B17-46 288470 359387 31.1 17.0 14.1 - - - -

B17-46A 288473 359387 30.9 43.2 -12.3 x GS - -

220 288143 359266 38.0 25.0 13.0 - - - -

221 288458 359283 30.0 18.0 12.0 - - - -

222 288781 359323 27.0 4.0 23.0 - - - -

BH-10 287938 359336 40.0 14.4 25.6 - - - -

BH-11 287772 359333 48.1 20.7 27.4 - - drilling readings -

BH-12 287941 359413 14.9 31.0 -16.1 x - - -

BH-13 287868 359413 14.1 25.5 -11.4 x - - -

BH-14 287787 359414 13.3 29.5 -16.2 x - no readings 8.8 to -1.2

BH32/BH32A 287904 359547 -12.0 24.0 -36.0 - - - -

BH33 287850 359543 -12.0 26.5 -38.5 - - - -

BH34 287800 359557 -12.3 22.0 -34.3 - - - -

BH35 287898 359459 3.0 24.0 -21.0 - - - -

BH36 287843 359456 3.0 26.5 -23.5 - - - -

BH37 287785 359461 3.5 17.0 -13.5 - - - -

BH72 287902 359355 25.5 22.0 3.5 - - - -

BH73 287816 359360 28.5 24.5 4.0 - - - -

BH102 287935 359457 5.0 10.5 -5.5 - - - -

Notes

1. Table D.1 includes a summary of data by others deemed relevant for inclusion into the NBC Phase III CSO Program, Consolidation Conduits IIIA4 and IIIA5, Geotechnical Data Report (GDR). 

2. Horizontal coordinates projected to Rhode Island Mainland State Plane, North American Datum (NAD), 1983. Locations of Taft St-Pleasant St and Division St Bridge borings are estimated based on visual review of the project reference documents indicated. 

3. Elevations referenced to the National Geodetic Vertical Datum (NGVD) 1929, in feet.

5. "x" indicates data available. " -" indicates no data included in project reference document.

4. Laboratory testing acronyms include GS=Grain Size Distribution, PL=Point Load, UCS=Unconfined Compressive Strength-Rock, BTS=Splitting (Brazilian) Tensile Strength.

NBC CSO Phase IIIA
Contract No. 308.01C

Geotechnical Data Report
(Dec 2019)

Bridge Replacement
Pawtucket Bridge No. 550

I-95 Over the Seekonk River
Volume Three Bridge Plans
R.I. Contract 210-CB-004

(2010)

Division Street
Bridge Project
Contract Three

R.I. Project No. I-01-(11)
(1957)

Taft St - Pleasant St
Branch Interceptor

Section B Contract 18
(1950)



Table D.2

Summary of Existing Data By Others1

NBC Phase III CSO Program - Consolidation Conduit IIIA5 

Project Reference 
Document

Boring ID Northing2 Easting2 Elevation3 

Ground Surface 

Total Depth
of Boring

(ft)

Elevation Bottom
of Boring 

Rock Core
Data Available

 Laboratory Data 
Available (Type)4

Groundwater 
Monitoring Well

Elevation 
Groundwater 
Monitoring
Well Screen 

Interval 

B17-41 287414 359505 12.8 25.0 -12.2 x GS - -

B17-42 285820 359764 42.9 30.6 12.3 - GS - -

212 285883 359896 39.0 28.0 11.0 - - - -

213 286224 359637 31.0 25.0 6.0 - - - -

214 286621 359523 32.6 21.0 11.6 - - - -

215 287097 359509 30.0 15.0 15.0 - - - -

B-206 286636 359602 35.6 30.0 5.6 - - 15.6 to 26.6

MW5/TB14 286405 359657 29.4 22.0 7.4 - - 13.87 to 25.4

MW7/TB-20 286424 359654 29.2 25.0 4.2 - - 14.2 to 4.2

B-208 286116 359934 26.4 20.0 6.4 - - 16.4 to 6.4

B-209 286066 360026 22.7 19.0 3.7 - - 13.7 to 3.7

Notes
1. Table D.2 includes a summary of data by others deemed relevant for inclusion into the NBC Phase III CSO Program, Consolidation Conduits IIIA4 and IIIA5, Geotechnical Data Report (GDR). 

3. Elevations referenced to the National Geodetic Vertical Datum (NGVD) 1929, in feet.

5. "x" indicates data available. " -" indicates no data included in project reference document.

6. Groundwater wells installed for analytical testing. No groundwater monitoring data available.

Taft St - Pleasant St
Branch Interceptor

Section B Contract 18
(1950)

4. Laboratory testing acronyms include GS=Grain Size Distribution.

NBC CSO Phase IIIA
Contract No. 308.01C

Geotechnical Data Report
(Dec 2019)

Tidewater Facilities
(GZA Boring Program)

see note 6

2. Horizontal coordinates projected to Rhode Island Mainland State Plane, North American Datum (NAD), 1983. Locations of Taft St-Pleasant St and Tidewater  borings B-26. B-208, and B-209 are estimated based on visual review of the project reference documents indicated. 



 

Phase IIIA-4 Historic Data 

  



Pawtucket Tunnel RFP GDR 
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Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-8
Sample ID: S-4
Depth : 6-8

Sample Type: jar
Test Date: 05/29/18
Test Id: 456249

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, pale brown silty sand 
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 6/1/2018 10:44:43 AM
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18.1
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#200 

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

95

94

90

85

81

76

63

36

18

 Coefficients
D   =1.8218 mm85

D   =0.2369 mm60

D   =0.1964 mm50

D   =0.1201 mm30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

H-49



Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-8
Sample ID: S-8
Depth : 14-16

Sample Type: jar
Test Date: 05/29/18
Test Id: 456250

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, very dark brown sand with silt
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 6/1/2018 10:44:43 AM

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.11101001000

P
er

ce
nt

 F
in

er

Grain Size (mm)

0.
5 

in
 

0.
37

5 
in

 

#
4 

#
10

 

#
20

 

#
40

 

#
60

 

#
10

0 

#
20

0 

% Cobble

---

% Gravel
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78.1

% Silt & Clay Size

10.9
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#200 

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

96

89

81

70

52

33

17

11

 Coefficients
D   =3.1141 mm85

D   =0.5781 mm60

D   =0.4032 mm50

D   =0.2290 mm30

D   =0.1162 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

H-50









Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-40
Sample ID: S-1
Depth : 0.5-2.5

Sample Type: jar
Test Date: 05/29/18
Test Id: 456240

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark brown silty sand with gravel 
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 6/1/2018 10:44:48 AM
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% Gravel

30.7

% Sand

55.8

% Silt & Clay Size

13.5
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#200 

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

91

81

78

69

59

48

36

27

19

13

 Coefficients
D   =14.6318 mm85

D   =2.1787 mm60

D   =0.9768 mm50

D   =0.2979 mm30

D   =0.0914 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-b (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

H-166



Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-40
Sample ID: S-4
Depth : 6-8

Sample Type: jar
Test Date: 05/29/18
Test Id: 456241

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark gray gravel with silt and sand 
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 6/1/2018 10:44:49 AM
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---

% Gravel

59.7

% Sand

31.8

% Silt & Clay Size

8.5
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1.5 in 

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#200 

37.50

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

74

59

54

49

40

33

25

19

15

12

8.5

 Coefficients
D   =29.6316 mm85

D   =19.3202 mm60

D   =10.0961 mm50

D   =1.4707 mm30

D   =0.2331 mm15

D   =0.1026 mm10

C   =188.306u C   =1.091c

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-a (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

H-167



Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-40
Sample ID: S-5
Depth : 8-10

Sample Type: jar
Test Date: 06/14/18
Test Id: 457943

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, gray gravel with silt and sand
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 8/2/2018 12:51:26 PM
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% Gravel

55.8

% Sand

34.0

% Silt & Clay Size

10.2
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1.5 in 

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#200 

37.50

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

88

71

61

53

44

36

28

21

17

13

10

 Coefficients
D   =23.9120 mm85

D   =12.0447 mm60

D   =7.4379 mm50

D   =1.0329 mm30

D   =0.1898 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-a (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

H-168



Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-40
Sample ID: S-7
Depth : 12-14

Sample Type: jar
Test Date: 05/29/18
Test Id: 456242

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark brownish gray silty sand with gravel 
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 6/1/2018 10:44:49 AM
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% Gravel

35.8

% Sand

50.1

% Silt & Clay Size

14.1
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#200 

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

96

89

81

64

48

36

28

23

19

14

 Coefficients
D   =10.9462 mm85

D   =3.7774 mm60

D   =2.1870 mm50

D   =0.4969 mm30

D   =0.0855 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-a (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

H-169



Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-41
Sample ID: S-1A
Depth : 0.75-2.75

Sample Type: jar
Test Date: 05/29/18
Test Id: 456243

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark grayish brown sand with silt and gravel 
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 6/1/2018 10:44:50 AM
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% Gravel

38.2

% Sand

50.2

% Silt & Clay Size

11.6
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1.5 in 

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#200 

37.50

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

81

73

72

69

62

52

42

32

24

17

12

 Coefficients
D   =27.3599 mm85

D   =4.0503 mm60

D   =1.6817 mm50

D   =0.3803 mm30

D   =0.1202 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-b (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

H-170



Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-41
Sample ID: S-5
Depth : 8-10

Sample Type: jar
Test Date: 05/29/18
Test Id: 456244

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark brown sand with silt and gravel 
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 6/1/2018 10:44:50 AM
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% Gravel

43.2

% Sand

45.0

% Silt & Clay Size

11.8
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1.5 in 

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#200 

37.50

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

92

84

77

68

57

42

31

23

19

15

12

 Coefficients
D   =19.9511 mm85

D   =5.8038 mm60

D   =3.2100 mm50

D   =0.8089 mm30

D   =0.1408 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-a (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

H-171



Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-41
Sample ID: S-7
Depth : 12-14

Sample Type: jar
Test Date: 06/14/18
Test Id: 457944

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, redish dark gray gravel with silt and sand
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 8/2/2018 12:51:26 PM
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% Gravel

56.2
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35.8

% Silt & Clay Size

8.0
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1.5 in 

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#200 

37.50

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

89

64

58

52

44

34

25

19

15

12

8.0

 Coefficients
D   =23.8175 mm85

D   =14.6163 mm60

D   =8.0521 mm50

D   =1.3494 mm30

D   =0.2358 mm15

D   =0.1103 mm10

C   =132.514u C   =1.129c

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-a (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

H-172



Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-41
Sample ID: S-9B
Depth : 16-18

Sample Type: jar
Test Date: 05/29/18
Test Id: 456245

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, light olive gray silty gravel with sand
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 6/1/2018 10:44:50 AM
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% Gravel

51.1

% Sand

36.0

% Silt & Clay Size

12.9
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#200 

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

81

68

59

49

38

30

24

20

16

13

 Coefficients
D   =20.1677 mm85

D   =9.6751 mm60

D   =5.1114 mm50

D   =0.8700 mm30

D   =0.1153 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-a (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

H-173



















Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-39
Sample ID: ---
Depth : 39.3-40.8

Sample Type: cylinder
Test Date: 09/16/19
Test Id: 519883

Tested By: tlm
Checked By: smd

Test Comment: ---
Visual Description: ---
Sample Comment: ---

Splitting Tensile Strength of Intact Rock Core Specimens 
by ASTM D3967

 Specimen Depth  Test No  Thickness (L),
in

 Diameter (D),
in

Thickness to
Diameter Ratio

(L/D)

 Failure Load (P),
lbs

 Splitting Tensile
Strength,

psi

 Failure Type

 40.02 - 40.12 ft  ST-68 1.13 2.41 0.47 871 204 3

Notes:     Strain rate: 2.5%/min.

ASTM requires the thickness-to-diameter ratio (L/D) of each test specimen to be between 0.2 and 0.75.

The reported thickness (L) is the average of three measurements.

The reported diameter(D) is the average of three measurements.

Failure Type: 1 = Intact Material Failure; 2 = Discontinuity Failure; 3 = Intact Material and Discontinuity Failure
(See attached photographs) 

�,��������



Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-45
Sample ID: ---
Depth : 29-29.4

Sample Type: tube
Test Date: 06/07/19
Test Id: 506047

Tested By: tlm
Checked By: smd

Test Comment: ---
Visual Description: ---
Sample Comment: ---

Axial Point Load Strength Index of Rock
by ASTM D5731

 Test No.  Specimen
Depth 

 Diameter,
in 

 Thickness,
in 

 Failure
Load (P),

lbs 

De,
sq in

 De,
in 

 Is,
 psi

 F Is(50mm),

 psi

Generalized
Correction
Factor, K 

 Estimated
Compressive

Strength,
psi 

 PLA-319  29.0 - 29.4
ft

1.99 1.08 866 2.74 1.66 316 0.925 292 19 6,000

Before After

Intact material and Discontinuity Failure

Notes:       Generalized correction factor, K, used to estimate the compressive strength based on the specimen depth and ASTM D5731 Table 1.

The reported thickness (L) is the average of three measurements.

The reported diameter(D) is the average of three measurements.

De = the equivalent core diameter

Is = the uncorrected point load strength index

F = the size correction factor

Is(50) = the size corrected point load strength index
�,��������



Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-45
Sample ID: ---
Depth : 29.4-30

Sample Type: tube
Test Date: 06/07/19
Test Id: 506048

Tested By: tlm
Checked By: smd

Test Comment: ---
Visual Description: ---
Sample Comment: ---

Axial Point Load Strength Index of Rock
by ASTM D5731

 Test No.  Specimen
Depth 

 Diameter,
in 

 Thickness,
in 

 Failure
Load (P),

lbs 

De,
sq in

 De,
in 

 Is,
 psi

 F Is(50mm),

 psi

Generalized
Correction
Factor, K 

 Estimated
Compressive

Strength,
psi 

 PLA-320  29.81 -
29.89 ft

1.99 1.01 1,097 2.54 1.60 431 0.910 392 18 7,760

Before After

Intact material and Discontinuity Failure

Notes:       Generalized correction factor, K, used to estimate the compressive strength based on the specimen depth and ASTM D5731 Table 1.

The reported thickness (L) is the average of three measurements.

The reported diameter(D) is the average of three measurements.

De = the equivalent core diameter

Is = the uncorrected point load strength index

F = the size correction factor

Is(50) = the size corrected point load strength index
�,��������



Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-45
Sample ID: ---
Depth : 42.4-43.4

Sample Type: tube
Test Date: 06/07/19
Test Id: 506049

Tested By: tlm
Checked By: smd

Test Comment: ---
Visual Description: ---
Sample Comment: ---

Axial Point Load Strength Index of Rock
by ASTM D5731

 Test No.  Specimen
Depth 

 Diameter,
in 

 Thickness,
in 

 Failure
Load (P),

lbs 

De,
sq in

 De,
in 

 Is,
 psi

 F Is(50mm),

 psi

Generalized
Correction
Factor, K 

 Estimated
Compressive

Strength,
psi 

 PLA-321  42.83 -
42.92 ft

1.99 1.08 461 2.74 1.66 168 0.925 155 19 3,190

Before After

Intact material and Discontinuity Failure

Notes:       Generalized correction factor, K, used to estimate the compressive strength based on the specimen depth and ASTM D5731 Table 1.

The reported thickness (L) is the average of three measurements.

The reported diameter(D) is the average of three measurements.

De = the equivalent core diameter

Is = the uncorrected point load strength index

F = the size correction factor

Is(50) = the size corrected point load strength index
�,��������



Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-45
Sample ID: ---
Depth : 42.4-43.4

Sample Type: tube
Test Date: 06/07/19
Test Id: 506076

Tested By: tlm
Checked By: smd

Test Comment: ---
Visual Description: ---
Sample Comment: ---

Axial Point Load Strength Index of Rock
by ASTM D5731

 Test No.  Specimen
Depth 

 Diameter,
in 

 Thickness,
in 

 Failure
Load (P),

lbs 

De,
sq in

 De,
in 

 Is,
 psi

 F Is(50mm),

 psi

Generalized
Correction
Factor, K 

 Estimated
Compressive

Strength,
psi 

PLA-322  42.93 -
43.01 ft

1.99 1.03 3,138 2.62 1.62 1199 0.915 1098 19 22,800

Before After

Intact Material Failure

Notes:       Generalized correction factor, K, used to estimate the compressive strength based on the specimen depth and ASTM D5731 Table 1.

The reported thickness (L) is the average of three measurements.

The reported diameter(D) is the average of three measurements.

De = the equivalent core diameter

Is = the uncorrected point load strength index

F = the size correction factor

Is(50) = the size corrected point load strength index
�,��������







Client: Pare Corpoartion
Project Name: NBC Phase III- Sewer Overflow
Project Location: Pawtucket, RI
GTX #: 307508
Test Date: 6/26/2018
Tested By: trm
Checked By: jsc
Boring ID: B17-8
Sample ID: ---
Depth, ft: 28.07-28.51

After cutting and grinding

After break

�,��������





Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-39
Sample ID: ---
Depth : 167-167.7

Sample Type: cylinder
Test Date: 09/05/19
Test Id: 519893

Tested By: tlm
Checked By: smd

Test Comment: ---
Visual Description: See photograph(s)
Sample Comment: ---

 Bulk Density and Compressive Strength
 of Rock Core Specimens by ASTM D7012 Method C 

printed 9/16/2019 10:09:56 AM

 Boring ID  Sample
Number 

 Depth  Bulk
Density,

pcf 

 Compressive 
strength,

psi

Failure
Type

 Meets ASTM
D4543

 Note(s)

B17-39 ---  167.18 -
167.63 ft

169 10824 3 Yes ---

Notes:     Density determined on core samples by measuring dimensions and weight and then calculating.

All specimens tested at the approximate as-received moisture content and at standard laboratory temperature.

The axial load was applied continuously at a stress rate that produced failure in a test time between 2 and 15 minutes.

Failure Type: 1 = Intact Material Failure; 2 = Discontinuity Failure; 3 = Intact Material and Discontinuity Failure
(See attached photographs) 
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Client: Pare Corporation
Project Name: NBC Phase III -Sewer Overflow
Project Location: Pawtucket, RI
GTX #: 307508
Test Date: 9/4/2019
Tested By: jck
Checked By: smd
Boring ID: B17-39
Sample ID: ---
Depth, ft: 28.0-28.45

After cutting and grinding

After break
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Client: Pare Corporation
Project Name: NBC Phase III -Sewer Overflow
Project Location: Pawtucket, RI
GTX #: 307508
Test Date: 9/4/2019
Tested By: jck
Checked By: smd
Boring ID: B17-39
Sample ID: ---
Depth, ft: 39.56-40.01

After cutting and grinding

After break
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Client: Pare Corporation
Project Name: NBC Phase III -Sewer Overflow
Project Location: Pawtucket, RI
GTX #: 307508
Test Date: 6/18/2019
Tested By: jck
Checked By: jsc
Boring ID: B17-45
Sample ID: ---
Depth, ft: 30.37-30.73

After cutting and grinding

After break

�,��������





Client: Pare Corporation
Project Name: NBC Phase III -Sewer Overflow
Project Location: Pawtucket, RI
GTX #: 307508
Test Date: 6/10/2019
Tested By: jck
Checked By: jsc
Boring ID: B17-45
Sample ID: ---
Depth, ft: 42.49-42.82

After cutting and grinding

After break
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Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-39
Sample ID: ---
Depth : 39.3-40.8

Sample Type: cylinder
Test Date: 09/16/19
Test Id: 519883

Tested By: tlm
Checked By: smd

Test Comment: ---
Visual Description: ---
Sample Comment: ---

Splitting Tensile Strength of Intact Rock Core Specimens 
by ASTM D3967

 Specimen Depth  Test No  Thickness (L),
in

 Diameter (D),
in

Thickness to
Diameter Ratio

(L/D)

 Failure Load (P),
lbs

 Splitting Tensile
Strength,

psi

 Failure Type

 40.02 - 40.12 ft  ST-68 1.13 2.41 0.47 871 204 3

Notes:     Strain rate: 2.5%/min.

ASTM requires the thickness-to-diameter ratio (L/D) of each test specimen to be between 0.2 and 0.75.

The reported thickness (L) is the average of three measurements.

The reported diameter(D) is the average of three measurements.

Failure Type: 1 = Intact Material Failure; 2 = Discontinuity Failure; 3 = Intact Material and Discontinuity Failure
(See attached photographs) 
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Pawtucket Bridge No. 550 
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Taft St. – Pleasant St. Branch Interceptor 

  









Phase IIIA-5 Historic Data 

  



Pawtucket Tunnel RFP GDR 

  











Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-41
Sample ID: S-1A
Depth : 0.75-2.75

Sample Type: jar
Test Date: 05/29/18
Test Id: 456243

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark grayish brown sand with silt and gravel 
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 6/1/2018 10:44:50 AM
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% Cobble

---

% Gravel

38.2

% Sand

50.2

% Silt & Clay Size

11.6
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1.5 in 

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#200 

37.50

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

81

73

72

69

62

52

42

32

24

17

12

 Coefficients
D   =27.3599 mm85

D   =4.0503 mm60

D   =1.6817 mm50

D   =0.3803 mm30

D   =0.1202 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-b (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

H-170



Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-41
Sample ID: S-5
Depth : 8-10

Sample Type: jar
Test Date: 05/29/18
Test Id: 456244

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark brown sand with silt and gravel 
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 6/1/2018 10:44:50 AM
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% Cobble
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% Gravel

43.2

% Sand

45.0

% Silt & Clay Size

11.8
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1.5 in 

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#200 

37.50

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

92

84

77

68

57

42

31

23

19

15

12

 Coefficients
D   =19.9511 mm85

D   =5.8038 mm60

D   =3.2100 mm50

D   =0.8089 mm30

D   =0.1408 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-a (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

H-171



Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-41
Sample ID: S-7
Depth : 12-14

Sample Type: jar
Test Date: 06/14/18
Test Id: 457944

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, redish dark  gray gravel with silt and sand
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 8/2/2018 12:51:26 PM
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% Cobble

---

% Gravel

56.2

% Sand

35.8

% Silt & Clay Size

8.0
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1.5 in 

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#200 

37.50

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

89

64

58

52

44

34

25

19

15

12

8.0

 Coefficients
D   =23.8175 mm85

D   =14.6163 mm60

D   =8.0521 mm50

D   =1.3494 mm30

D   =0.2358 mm15

D   =0.1103 mm10

C   =132.514u C   =1.129c

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-a (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

H-172



Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-41
Sample ID: S-9B
Depth : 16-18

Sample Type: jar
Test Date: 05/29/18
Test Id: 456245

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, light olive gray silty gravel with sand
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 6/1/2018 10:44:50 AM
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% Cobble
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% Gravel

51.1

% Sand

36.0

% Silt & Clay Size

12.9
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#200 

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

81

68

59

49

38

30

24

20

16

13

 Coefficients
D   =20.1677 mm85

D   =9.6751 mm60

D   =5.1114 mm50

D   =0.8700 mm30

D   =0.1153 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-a (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

H-173



Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-42
Sample ID: S-1
Depth : 0.67-2.67

Sample Type: jar
Test Date: 05/29/18
Test Id: 456246

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, light gr ay sand with silt and gravel
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 6/1/2018 10:44:51 AM
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% Gravel

39.2

% Sand

52.7

% Silt & Clay Size

8.1
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#200 

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

92

80

72

61

47

36

26

19

13

8.1

 Coefficients
D   =14.9320 mm85

D   =4.5062 mm60

D   =2.3731 mm50

D   =0.5566 mm30

D   =0.1770 mm15

D   =0.0980 mm10

C   =45.982u C   =0.702c

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-a (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

H-174



Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-42
Sample ID: S-5B
Depth : 8-10

Sample Type: jar
Test Date: 05/29/18
Test Id: 456247

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, gray  gravel with silt and sand
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 6/1/2018 10:44:51 AM
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% Cobble

---

% Gravel

51.0

% Sand

40.5

% Silt & Clay Size

8.5
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1.5 in 

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#200 

37.50

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

83

70

63

56

49

36

25

18

14

11

8.5

 Coefficients
D   =25.9391 mm85

D   =11.1117 mm60

D   =5.1885 mm50

D   =1.2400 mm30

D   =0.2785 mm15

D   =0.1093 mm10

C   =101.662u C   =1.266c

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-a (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

H-175



Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-42
Sample ID: S-8
Depth : 12-14

Sample Type: jar
Test Date: 06/14/18
Test Id: 457945

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, pinkis h gray silty gravel with sand
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 8/2/2018 12:51:27 PM
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% Cobble

---

% Gravel

44.8

% Sand

39.0

% Silt & Clay Size

16.2
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1.5 in 

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#200 

37.50

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

89

83

75

68

55

43

34

28

25

21

16

 Coefficients
D   =20.7323 mm85

D   =6.1742 mm60

D   =3.3205 mm50

D   =0.5392 mm30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-b (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

H-176



Client: Pare Corporation
Project: NBC Phase III -Sewer Overflow
Location: Pawtucket, RI Project No: GTX-307508
Boring ID: B17-42
Sample ID: S-9
Depth : 21-22.1

Sample Type: jar
Test Date: 05/29/18
Test Id: 456248

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, brownish  gray silty gravel with sand
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 6/1/2018 10:44:52 AM
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% Cobble

---

% Gravel

47.7

% Sand

38.2

% Silt & Clay Size

14.1
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1.5 in 

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#200 

37.50

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

82

82

77

69

52

39

29

23

20

17

14

 Coefficients
D   =26.6542 mm85

D   =6.5487 mm60

D   =4.1062 mm50

D   =0.8957 mm30

D   =0.0931 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-a (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

H-177



HAGER-RICHTER
GEOSCIENCE, INC.

SEISMIC REFRACTION SURVEY
NARRAGANSETT BAY COMMISSION 

COMBINED SEWER OVERFLOW PROJECT
PAWTUCKET MAIN TUNNEL SECTION

PAWTUCKET, RHODE ISLAND

Prepared for:

Stantec  
260 West Exchange Street, Suite 001            
Providence, Rhode Island 02903 

Prepared by:

Hager-Richter Geoscience, Inc. 
8 Industrial Way - D10 
Salem, New Hampshire 03079

File 17J33 
November, 2017







Tidewater Site 

  










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































	Appendix A - Geotechnical Data Report
	Appendix B - Environmental Technical Memo

